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Resumo

Um blink é um grafo plano onde cada aresta ou € vermelha ou ¢ verde. Um espagco 3D ou,
simplesmente, um espago ¢ uma variedade 3-dimensional conexa, fechada e orientada. Neste
trabalho exploramos pela primeira vez em maiores detalhes o fato de que todo blink induz um
espaco e todo espaco € induzido por algum blink (na verdade por infinitos blinks). Qual o
espaco de um triangulo verde? E de um quadrado vermelho? Sao iguais? Estas perguntas
foram condensadas numa pergunta cuja busca pela resposta guiou em grande parte o trabalho
desenvolvido: quais sdo todos os espacos induzidos por blinks pequenos (poucas arestas)?
Nesta busca langamos mao de um conjunto de ferramentas conhecidas: os blackboard framed
links (BFL), os grupos de homologia, o invariante qudntico de Witten-Reshetikhin-Turaev, as
3-gems e sua teoria de simplificacdo. Combinamos a estas ferramentas uma teoria nova de
decomposicdo/composicdo de blinks e, com isso, conseguimos identificar todos os espagos
induzidos por blinks de até 9 arestas (ou BFLs de até 9 cruzamentos). Além disso, 0 nosso
esfor¢o resultou também num programa interativo de computador chamado BLINK. Esperamos
que ele se mostre util no estudo de espacos e, em particular, na descoberta de novos invariantes
que complementem o invariante quantico resolvendo as duas incertezas deixadas em aberto

neste trabalho.

Palavras-chave: topologia, 3-variedades fechadas conexas e orientadas, grafos planos, es-

pacos, graph encoded manifolds.
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Abstract

A blink is a plane graph with its edges being red or green. A 3D-space or, simply, a space is
a connected, closed and oriented 3-manifold. In this work we explore in details, for the first
time, the fact that every blink induces a space and any space is induced by some blink (actually
infinitely many blinks). What is the space of a green triangle? And of a red square? Are they
the same? These questions were condensed into a single one that guided a great part of the de-
veloped work: what are all spaces induced by small blinks (few edges)? In this search we used
a known set of tools: the blackboard framed links (BFL), the homology groups, the quantum
invariant of Witten-Reshetikhin-Turaev, the 3-gems and its simplification theory. Combining
these tools with a new theory of decomposition/composition of blinks we could identify all
spaces induced by blinks with up to 9 edges (or BFLs with up to 9 crossings). Besides that, our
effort resulted in an interactive computer program named BLINK. We hope that this program
becomes useful in the study of spaces, in particular, in the discovery of new invariants that
complement the quantum invariant and homology group solving the two uncertainties that we

left open in this work.

Keywords: topology, closed connected oriented 3-manifolds, plane graphs, spaces, graph en-

coded manifolds.
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CHAPTER 1

Introduction

1.1 Initial motivation

Unexplored simplicity. This was the reason for the birth of this work. Let me explain. Topology
deals with, among other objects, the so called 3-manifolds. A basic type of 3-manifold is a
closed, connected, oriented 3-manifold and, in this work, the term space will be used as a
synonym for it.! In 1994, Kauffman and Lins [KL94] introduced a new way to present spaces.
They named their new presentation blinks. In fact, on their work, blinks were appreciated as
being a new concise presentation for spaces, but its main importance there was its use as an
intermediate step to convert a blackboard framed link presentation of a space into a 3-gem
presentation of the same space. This conversion, among other results, is central to this work,
but we will get to it later. What I want to say now is what attracted me to this object named
blink. Here it is.

Blink states that a triangle is a space. That a square is a space. That any plane graph (i.e. any
drawing in a plane made of points connected by curves that do not intersect) is a space.
What space has the form of a triangle? And the form of a square? I found this connection
between plane graphs and spaces very elegant. This elegance becomes even more special when
we see that other space presentations have more “complicated” drawings than blink presen-

tation does. For example, the following three drawings are different presentations for space

$3/<3,3,2>.2
A EJ L, Q

I'The term “space” is also used as a synonym for a 3-manifold (any 3-manifold), but here we will use it as a
synonym only for a closed, connected, oriented 3-manifold.

2That is, the quotient of the 3-sphere under the action of the binary tetrahedral subgroup, which is a non-abelian
group of order 12.
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The first is a blink presentation, the second is a blackboard framed link presentation and the
third is a 3-gem presentation. In this example it is clear that the blink presentation is simpler.
Its perceptual complexity is smaller. Indeed this is always the case. No other space presentation
has simpler drawings than blink does. Blackboard framed links don’t, 3-gems don’t. special

spines don’t, Heegaard diagrams don’t.

This simplicity aspect of blinks allied to the fact that they were not studied before, except
as a by product on the books [KL94, Lin95] made me decide to explore it. To see the greatest
number of spaces through blink drawings was the initial intent, but the hope was also that so
much elegance and simplicity is not in vain and it could, by the fact that it was not explored

before, hold some yet unknown secret of spaces.

1.2 Historical overview

In 1962 Lickorish [Lic62] revolutionized the area of spaces by proving in a purely combinato-
rial way a result first published by Wallace [Wal60] two years before by means of differential

topology. The result has, as a corollary, the following fact:

Given any space M, there exists a finite number k of disjoint solid tori T; C M such that
M\ Uf-‘zl T; is homeomorphic to S*\ Uf-‘zl T!, for a corresponding set of disjoint solid tori T, C
S3.

Another consequence of Lickorish’s Theorem permits the presentation of an arbitrary space
as a link diagram in the plane with an integer attached to each one of the components, the so
called framed links. The revolution was completed in 1978 when Kirby [Kir78] published his
now famous calculus on framed links. This paper spurred an enormous activity in the area
paving the way to prove deep theorems by a specific kind of diagrammatic calculus with well

defined rules.

Framed links can be freed from the integers associated to their components if one intro-

duces curls in their projections so as to have the frame of a component equal to its writhe,
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thus producing a blackboard framed link or a BFL. In this way, every space presents itself as
a blackboard framed link. A reformulation of Kirby’s calculus into blackboard framed link
language is presented in [Kau91]: a formal BFL calculus. The importance of the BFL presen-
tation is testified by the fact that we can obtain from it the Witten-Reshetikhin-Turaev quantum
invariant (or WRT-invariant) of the induced space [Wit89, RT91]. This is not possible, at least
it is unknown at the present, from a triangulation [Hem76], from a Heegaard diagram [Rol76]
or from a special spine [Mat03] of the space. In this work the QI or quantum invariant of a

space mean their WRT-invariants computed at 4 = ¢/#/2" [KL94].

A BFL can be reformulated into the object named blink also introduced in [KL94]. The
presentation by blink is concise and permits, as BFLs does, the computation of best invariants
available. But how do we prove that two blinks yielding the same invariants are manifestations
of the same space? Kirby’s moves, although a theoretical masterpiece, are in this practical con-
text of no use, except in very limited circumstances. For this task, the TS-moves and U-move
on gems of Lins [Lin95] are much better. The applicability of the gem simplifying dynamics is
available because from a blink it is straightforward to produce a gem inducing the same space
[KL94]. Summarizing, the task of classifying blinks has to rely on gem theory which is, at
present, an indispensable complement to perform the task. The topological classification of
gems with 30 vertices (extending the classification of [Lin95] using again TS- and U-moves)

has been recently accomplished [CCO06].
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1.3 What we did

In Section 1.1 we said our intent was to see the greatest number of distinct spaces through
blinks (i.e. blink drawings). To be able to accomplish this task, the most important question we
must know how to answer is whether two blinks 4 and B are actually presentations of the same
space. A fact we did not mention before is that any space has infinitely many distinct blink
presentations. So, to answer this question is not just checking that 4 = B or 4 # B. The relation

space-blink is not a one to one relation.

As mentioned in Section 1.2, blink is a direct reformulation of blackboard framed link
(BFL). It is easy to go from a blink presentation of a space to a BFL presentation of the same
space and vice-versa. We also mentioned that a formal calculus for BFLs is well known. This
means that a set of BFL operations or moves is known such that any pair of BFLs induce the
same space if and only if there is a path, i.e. a finite sequence of operations or moves in this set,
that transforms one BFL into the other. So, we could answer our question like this: obtain a
BFL presentation for 4, obtain a BFL presentation for B, then show a path in the BFL calculus
transforming 4 into B, proving that they induce the same space; or show that such a path does
not exist, and conclude that they induce different spaces. Although this approach is correct
and theoretically possible, it is not practical. How to show a proof that a path does not exist?
Despite of this practical gap, one of the contributions of this thesis is a reformulation of the

BFL calculus into a purely blink calculus.

Section 1.2 also mentions that from a blink we are able to calculate some space invariants.
For example, it is possible to obtain the homology group or the Witten-Reshetikhin-Turaev
quantum invariant of its space. Indeed, this is the first thing we do to answer whether blink 4
induces the same space as blink B. We calculate these two invariants and if any of them are
different we can answer for sure that the blinks induce different spaces. But, if they are both
the same, we cannot say their spaces are the same. No complete invariant for spaces is known.

So, any known space invariant may fail to distinguish different spaces.

When the space of blink A4 is not distinguished from the space of blink B by the space in-
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variants, we must use another tool to answer our question. This other tool is 3-gem theory. The
book [KL94] shows a way to obtain a 3-gem presentation from a blink presentation inducing
the same space. We improved this algorithm in Chapter 4. In [Lin95] a nice algorithm to sim-
plify 3-gems is presented. So the last thing we do to answer our question is to check whether
the blinks 4 and B not distinguished by the space invariants have their 3-gems simplified to a
common 3-gem. If this is the case then we are sure that 4 and B induce the same space. If not,
then we are not sure. It is a hint that they are different but this cannot be said. For small blinks,

as we will see later, there are only two uncertainties left out of ~ 500.

This approach of testing the homology group and the WRT-quantum invariant to distinguish
blinks and then, if not distinguished, applying the 3-gem simplifying algorithm to show that
they induce the same space was very successful in our experiments as we will see in Chapter 5.
Its only constraint is that it works only for small blinks and 3-gems. The computational effort
to calculate quantum invariants or to simplify 3-gems is exponential in the sizes of the blinks

and of the 3-gems, respectively.

Let’s return to our initial intent: isolating the largest number of spaces through blinks. We
already know how to test if two (small) blinks do induce the same space or not. The next
important thing to define is for what blinks we are going to ask these questions. To try all
possible blinks is prohibitive and unnecessary. As we will see, we can search for spaces in only
a small fraction of all possible blinks and yet not lose anything. To get to this optimization we
first developed a useful decomposition/composition theory of blinks in Chapter 3 (actually the
theory was developed for its combinatorial counterpart: the g-blink). Then, using the results
and operations of blink calculus and BFL calculus we filtered some redundant blinks. This
resulted in a small set of blinks for which we could identify all spaces. We also could isolate
interesting sets of small blinks inducing the same spaces such that a path in blink calculus or
BFL calculus is not trivial to identify. These sets may lead to new ideas for theorems or space

invariants.

A contribution of this thesis is a computer program named BLINK. It was responsible for
most of the figures in this document. It also supports the most important concepts discussed in

the following chapters and we hope that it will become popular and help researchers and stu-
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dents to learn, do research or just appreciate spaces through the language of blinks, blackboard

framed links or 3-gems which are the objects that it supports at the moment.

1.4 The structure of this thesis

In Chapter 2 we begin with a review of the basic topological language and concepts needed in
the remaining of the thesis. We then introduce knots and links and their diagrams. After that we
introduce framed links and blackboard framed links (BFL) and show how they encode spaces.

A calculus for blackboard framed links is presented.

In Chapter 3 we define the motivating object of this work: a b/ink. We show that blinks are a
simple reformulation of blackboard framed links with the advantage of having simple drawings.
We then reformulate the BFL calculus shown in Chapter 2 in blink language. From blinks we
define a new combinatorial object named g-b/inks. We show how to obtain the homology group
and quantum invariant of Witten-Reshetikhin-Turaev invariants from a g-blink. The code of a
g-blink is then presented. Then some involutions of g-blinks are defined: dual, reflection and
refDual. The concept of a representative g-blink is introduced based on the previous results
shown for g-blinks. We end the chapter showing how to identify all spaces that are induced by

small blinks and what is the missing piece to do that: a way to prove homeomorphisms.

In Chapter 4 we define 3-gems: another way to present spaces. We then show some moves
that can be done in 3-gems without changing the induced space. These moves yields a viable
computational way to prove homeomorphism of spaces: a combinatorial simplification dynam-
ics of 3-gems. To connect blinks and 3-gems we show an improved way to obtain, from a
blink, a 3-gem inducing the same space. We finish this chapter with the proof, via 3-gems, of a

theorem on g-blinks stated in Chapter 3: the partial reflection theorem.

In Chapter 5 we present the computational experiments and results that we have obtained.
We define formally what we are searching: a census of prime spaces. Then we construct a small
set named U that has the 9-prime-unavoidable property. We then show how we topologically

identified the spaces of every g-blink in U. We finish the chapter exploring another set of
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g-blinks: simple 3-connected monochromatic blinks.

In Chapter 6 we review the main contributions of this work, talk a little about the program
BLINK and about a theoretical contribution that we did not finish on time to this thesis: a
polynomial algorithm to obtain the blink of a 3-gem. Some research problems that can be

explored as a continuation of this work are also shown.






CHAPTER 2

Topology, manifolds, links and blackboard framed

links

2.1 Topology, manifolds and what we call here “spaces”

In topology the shape of a cup of coffee is equivalent to the shape of a doughnut. Everybody
knows that if we try to put coffee on a doughnut the result is not the same as if we try to
put coffee on a cup of coffee. So, our first conclusion is: what topology states as “equivalent
shapes” is definitively not aligned with our practical understanding of equivalent shapes. One of
the main problems that topology deals is classifying shapes as equivalent or not and, at the end,
describing what are all possible shapes. In this section, based on the clean and direct approach
of [VINK], we present an introduction to elementary topology to settle the vocabulary and the
basic concepts needed. At the end we define what are manifolds and the specific class of closed,

connected, oriented manifolds which are the “shapes” that we are interested in this work.

(A) (B)
Figure 2.1 Seven bridges of Konigsberg

In the XVIII century, the city of Konigsberg, Prussia (now Kaliningrad, Russia) had seven
bridges over the Pregel river connecting two islands and other parts of the city as is shown in

Figure 2.1A. A famous problem concerning Konigsberg was whether it was possible to take a

9
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walk through the town in such a way as to cross over every bridge only one time. Figure 2.1B
shows a wrong walk attempt: by the time the sixth bridge is crossed the only uncrossed bridge

1s unreachable.

No one was able to do this walk, and yet nobody knew how to prove that it could not
be done. In 1735, some college students sent this problem to Leonhard Euler, one of the
greatest mathematician of all time. Euler was able to prove mathematically that this walk was
impossible. This result did not depend on the lengths of the bridges, nor on their distance from
one another, but only on connectivity properties: which bridges are connected to which islands
or riverbanks. What Euler captured with the “Problem of the Seven Bridges of Konigsberg” is

the motivating insight behind topology:

some geometric problems depend not on the exact shape of the objects

involved, but rather on the “way they are connected together”.

Leonhard Euler’s 1736 paper on Seven Bridges of Konigsberg is regarded as one of the first
topological results and also led to graph theory, a branch of mathematics with “infinite” appli-

cations [Wik06b, Wik06a].

Topology, in its present form, long after Euler, uses the term topological space for what we
called a “shape” on the beginning of this section. Before defining what are fopological spaces
we define metric spaces, as they are the source for the concrete “shapes” or topological spaces

that we are interested.

METRIC SPACES

A metric or a distance in a set X is a function p : X x X — R = {x € R|x > 0} that satisfies

(1) p(x.y) =0, iffx =y,
(2) p(X,y) = p(y,)C), for every x,y GX,

(3) p(x,y) <p(x,z)+p(z,y), for every x,y,z € X. (triangle inequality)
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The pair (X, p), where p is a metric in X, is called a metric space. The function

R"xR" - Ry : (x,p) — (xi —yi)?
\ =

1s a metric in R” and is called euclidean metric.

Let (X,p) be a metric space, let a be a point in X, and let » be a positive real number. The
sets
Br(a) = {XEX“)(CI,X) < V},
Di’(a) = {XEX‘p(a,x) S I"},

Si(a) ={xeX|p(a,x)=r}

are called, respectively, open ball, closed ball, and sphere of the space (X,p) with center a
and radius r. If (X, p) is a metric space and 4 C X, then the restriction of metric p to 4 x 4
is a metric in 4, and (4,p|4x4) is a metric space. It is called a subspace of (X,p). The ball
D;(0) and the sphere S;(0) in R” with the euclidean metric are denoted by symbols D” and
§"~1 and called n-dimensional ball and (n — 1)-dimensional sphere. They are considered as
metric spaces with the metric restricted to R”. Note that: D' is the segment [—1,1]; D? is a
disk; SO is the pair of points {-1,1}; S! is a circle; S? is a sphere; D3 is a ball. The words disk,
circle, sphere and ball were used, in last sentence, appealing to their common sense meaning.
Now, for this work, they have a formal meaning: a disk is D? acircleis S, a sphere is S? and

a ball is B°.
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TOPOLOGICAL SPACES

A topological space is a set X with a collection € of subsets of X satisfying the following
three axioms:

(1) the empty set @ and X are in Q,
(2) the union of any collection of sets in € is in €2,

(3) the intersection of any pair of sets in £ is in Q.

The collection € is called a topological structure or a topology in X. The sets in € are
called open. The elements of X are called points. A set F € X is said closed in the space (X, Q)
if its complement X\ F is open (i.e. X\F € Q). Note that @ and X are both open and closed.
A neighborhood of a point is any open set containing that point. A collection X of open sets is
called a base for a topology (i.e. topological structure), if each nonempty open set is a union of

sets belonging to X.

The following result connects metric spaces and topological spaces:

the collection of all open balls in a metric space (X,p)

is a base for some topology in X.

For example, consider R? with the euclidean metric. Then, a topology for R? is the set of all
unions of open balls (open disks in the plane). This topology is the default topology when
nothing else is mentioned.

Let (X,Q) be a topological space, and A C X. Denote by €4 the collection of sets ANV,
where V' € Q. Then,

Q4 is a topological structure in A.

The pair (4,Qy4) is called a subspace of the space (X,Q). The collection Q is called the

subspace topology or the topology induced on A by €, and its elements are the open sets in 4.

At this point, we can think, for instance, of S? as a topological space. We know that the

collection of open balls of R? (as a metric space with the euclidean metric) is a base for a
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topology in R?. Consider this topology to view R? as a topological space. Restrict this topology
of R3 to S? to obtain a topology for S*: S? is now a topological space. In this work this logical
sequence to obtain a topology for a subset of R” is always the one considered. So, from now
on, every subset of R” may also be viewed as a topological space. For example the surface of
doughnut and of the coffee cup considered in the beginning of this section may now be viewed

as subsets of R? and, consequently, as topological spaces.

MAPS

In the context of topology, the terms map and mapping are synonyms of function. A map-
ping f: X — Y is called a surjective map, or just a surjection if every element of Y is an image
of at least one element of X. It is called an injective map, injection or one-to-one map if every
element of ¥ is an image of, at most, one element of X. A mapping is called a bijective map,

bijection, or invertible if it is surjective and injective.

The image of a set 4 C X under amap f : X — Y is the set of images of all points of 4. It
is denoted by f(4). Thus,

J) ={f(x) :x € 4}.

The image of the entire set X (i.e. f(X)) is called the image of f. The preimage of a subset of
B C Y under map f: X — Y is the set of elements of X whose images belong to B. It is denoted
by f~!(B). Thus,

S (B)={x: f(x) € B}.

CONTINUOUS MAPS

Let X, Y be topological spaces. A map f : X — Y is said to be continuous if the preimage
of any open subset of ¥ is an open subset of X. A map f: X — Y is said to be continuous at
point a € X if for every neighborhood U of f(a) there exists a neighborhood ¥ of a such that
f(V) C U. One result about continuous maps is that: a map f : X — Y is continuous iff it is
continuous at each point of X. Another result is that this notion of continuity coincides with

the one that is usually studied in calculus:
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Let XY be metric spaces, anda € X. Amap f: X — Y is
continuous at the point a, iff for every € > 0 there exists a 6 > 0

such that for every point x € X inequality p(x,a) < & implies

p(f(x), f(a) <e.
HOMEOMORPHISM

Now we are able to formally define the “topologically equivalence” concept. An invertible
mapping is called a homeomorphism if it is continuous and its inverse is also continuous. A
topological space X is said to be homeomorphic to space Y if there is a homeomorphism X — Y.
Being homeomorphic is an equivalence relation. Let X, Y and Z be topological spaces then:
(1) X 1s homeomorphic to X; (2) if X is homeomorphic to ¥ then Y is homeomorphic to X; and
(3) if X is homeomorphic to ¥ and Y is homeomorphic to Z then X is homeomorphic to Z.

Some examples of homeomorphic topological spaces: [0, 1] and [a, b] forany a < b; (—1,1)
and R; an open disk and the plane R?; S”\{pointin "} and R”. Some examples of non-
homeomorphic topological spaces: balls DP, DY with p # g; spheres S”, 87 with p # g; punc-
tured plane R?\ {point} and a plane with a hole R?\{(x,y) : x? +* < 1}.

From the topological point of view homeomorphic spaces are completely identical: a home-
omorphism X — Y establishes one-to-one correspondence between all phenomena in X and Y
which can be expressed in terms of topological structures. Thus, two spaces are topologically
equivalent or the same for the purposes of topology if there is a homeomorphism between them.
There is a homeomorphism between the surface of a doughnut and the surface of a coffee cup,

so they are topologically equivalent.

As we pointed out on the first paragraph of this section, not yet in the correct language, the
topological equivalence problem or homeomorphism problem is one of the classic and impor-

tant problems of topology:
Given two topological spaces, are they homeomorphic?

To prove that topological spaces are homeomorphic, it is enough to present a homeomorphism

between them. Essentially this is what is done in this case. However, to prove that topologi-



2.1 TOPOLOGY, MANIFOLDS AND WHAT WE CALL HERE “SPACES” 15

cal spaces are not homeomorphic, it does not suffice to consider any special mapping, and is
usually impossible to review all mappings. Therefore for proving non-existence of a homeo-
morphism one uses indirect arguments. In particular, one finds a property or a characteristic
shared by homeomorphic spaces such that one of the spaces has it, while the other does not.
Properties and characteristics shared by homeomorphic spaces are called topological proper-
ties or invariants. For instance, the cardinality of the set of points and of the set of open sets is

a topological invariant.

EMBEDDING

A continuous mapping f : X — Y is called a (topological) embedding if the mapping
f': X — f(X) is a homeomorphism, where f'(x) = f(x) for all x € X. Embeddings f, /> :
X — Y are said to be equivalent if there exist homeomorphisms Ay : X — X and hy : Y — Y

such that f, ohxy = hy o f].

Note that homeomorphisms are special kind of embeddings, where the mapping is surjec-

tive.

COVER

A collection I" of subsets of a set X is called a cover or a covering if the union of the
elements of I" contains X, i.e., X C UgerA. A cover I' of a topological space X is said to be an
open cover if every element of I" is an open set. A cover I' of a topological space X is said to
be a closed cover if every element of I is a closed set. If £ covers X and I" covers X and X C T,

then X is a subcover or subcovering of T

CONNECTEDNESS

A topological space X is said to be connected if it has only two subsets which are both open
and closed: @ and the entire X. Although this definition is clear, at first, it is not intuitive.
Let’s get a more intuitive definition. A partition of a set is a cover of this set with pairwise
disjoint sets. To partition a set means to construct such a cover. Now the equivalent notion of

connectedness of a topological space:
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A topological space is connected iff it cannot be
partitioned into two nonempty open sets iff it cannot be

partitioned into two nonempty closed sets.

For instance, consider the topological space obtained as a subspace of the plane that consists
of two disjoint open disks (open balls) (e.g: one open ball Bj(—1,—1) and Bi(1,1)). This
topological space is not connected, because the two open disks, that are open sets, form a

partition of the entire space.

A connected component of a space X is a maximal connected subset of X (i.e. a connected
subset, that is not contained strictly in other larger subset of X). Some properties of connected
components: every point belongs to some connected component; connected components are
closed; two connected components are disjoint or coincident. The image of a connected space
under a continuous mapping is connected, so connectedness is a topological property. The

number of connected components is a topological invariant.

COMPACTNESS

A topological space X is said to be compact if any of its open covers has a finite subcover,
i.e. if T is a cover for X then exists a finite £ C I' that also covers X. The image of a compact

space by a continuous mapping is also compact, so compactness is a topological property.

Compactness is a sort of topological counter-part for the property of being finite in the
context of set theory. Example of s non-compact space: R”. Example of a compact space: S”.
Indeed a subset of R” is compact if and only if it is closed and bounded (i.e. contained in an

open ball).

HomMoToPrPYy

Let f,g be continuous maps of a topological space X to a topological space Y, and H :
X x[0,1] — Y a continuous map such that H(x,0) = f(x) and H(x,1) = g(x) for any x € X.
Then f and g are said to be homotopic and H is called a homotopy between f and g. Homotopy

of maps is an equivalence relation: (1) if f: X — Y is a continuous map then # : X x [0,1] = Y



2.1 TOPOLOGY, MANIFOLDS AND WHAT WE CALL HERE “SPACES” 17

defined by H(x,t) = f(x) is a homotopy between f and f; (2) if H is a homotopy between f
and g then H' defined by H'(x,7) = H(x,1 —1) is a homotopy between g and f; (3) if H is a
homotopy between f and /" and H' is a homotopy between f” and f” then H” defined by

H(x,2t) fort <1/2,
H'(x,2t—1) fort>1/2,

H" (x,t) =

is a homotopy between f and f”.

IsoTory

Let X, Y be topological spaces, h,/#’ : X — Y homeomorphisms. A homotopy #, : X — Y,
t € [0,1] connecting /& and /' (i.e., with hg = h, hy = K) is called a isotopy between h and '
if &, is a homeomorphism for each ¢ € [0,1]. Homeomorphisms 4,4 are said to be isotopic if
there exists an isotopy between /4 and /’. Being isotopic is an equivalence relation on the set of

homeomorphisms X — Y.

The concept of isotopy may also be applied to embeddings. Let X, ¥ be topological spaces,
h,h' : X — Y topological embeddings. A homotopy /4, : X — Y, ¢ € [0,1] connecting 4 and
H (i.e., with hg = h, hy = h') is called an (embedding) isotopy between h and /' if h, is an
embedding for each 7 € [0, 1]. Embeddings A, /' are said to be isofopic if there exists an isotopy

between /4 and /'. Being isotopic is an equivalence relation on the set of embeddings X — Y.

A family 4;, t € I = [0, 1] of subsets of a topological space is called an isotopy of the set
A = Ay ifthe graph ' = {(x,7) € X x I |x € A;} of the family is fibrewise homeomorphic to the
cylinder 4 x I, i.e. there exists homeomorphisms 4 x I — I" mapping 4 x {¢} to T'NX x {¢}
for any 7 € 1. Such a homeomorphism gives rise to an isotopy of embeddings ®; : 4 — X, ¢t €/
where @ is the identity mapping and ®,(4) = 4,. An isotopy of a subset is also called a subset
isotopy. Subsets 4 and A" of the same topological space are said to be isotopic in X, if there
exists a subset isotopy 4, of 4 with 4’ = 4. The isotopic relation over the set of subsets of a

topological space X is an equivalence relation.

An isotopy of a subset 4 € X is said to be ambient, if it may be accompanied with an embed-
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ding isotopy ®; : 4 — X extendible to an isotopy ®; : X — X of the identity homeomorphism
of space X. The isotopy @, is said to be ambient for ®,. Two isotopic subsets of a topological
space may not be ambient isotopic. Any pair of circles S! embedded in S3 is isotopic, but a

circle (Figures 2.2A) and a trefoil (Figures 2.2B) are not ambient isotopic.

MANIFOLDS

Let n be a non-negative integer. A topological space X is called locally euclidean space
of dimension n if each point of X has a neighborhood homeomorphic either to R” or R"} (i.e.
R" = {x € R" : x| > 0}, defined for n > 1). Examples of locally euclidean spaces: R"; S", D".

A topological space is called Hausdorff space or just Hausdorff if any two distinct points
possess disjoint neighborhoods. Result: any metric space is Hausdorff (i.e. the topological
space with topology induced from the metric space is HausdorfY).

A space is said to satisfy the second axiom of countability or to be second countable if it
has a countable base. Result: any metric space is Hausdorft (i.e. the topological space with

topology induced from the metric space has a countable base).

A manifold of dimension n or n-manifold is a topological space that satisfies:
(1) 1it1is alocally euclidean space of dimension #,

(2) itis Hausdorff,

(3) 1itis second countable.

Examples of n-manifolds: R"; S", D".

The definitions until now were very formal, but this one will not be formal. A manifold
of dimension 7 is called non-orientable if it is possible to take the homeomorphic image of an
n-dimensional ball in the manifold and move it through the manifold and back to itself, so that
at the end of the path, the ball has been reflected. The Md&bius band and Klein bottle are the
most famous examples of non-orientable manifolds. A manifold which is not non-orientable is
orientable. An orientable space has two orientations and the choice of one of them makes the

space an oriented space.
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SPACES FOR US......

In this work we are interested in studying a specific kind of “shape” or, as we learned,

topological space. This is it:

connected, closed, oriented 3-manifolds.

The adjective closed applied to a 3-manifold means that it is boundary free and compact. We
use, from now on, the word space to denote these topological spaces. This is not a perfect
choice, as “space”, even in mathematics, has a lot of meanings. It could be a metric space. A
vector space. A topological space not matching these constraints of being compact, connected,
oriented. A common use for space, for instance, is any 3-dimensional topological space or any
3-manifold. These include our spaces but others too. In spite of all these, here, space will be

exactly this: a connected, compact, oriented 3-manifold. So let’s put it big:

A Space in this work is the same as

a connected, closed, oriented 3-manifold.
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2.2 Khnots, links and diagrams

In general terms, knot theory studies the placement problem. As stated in [Kau87], this problem

1S

Given topological spaces X and Y, classify how X may be
placed within Y. Here the “how” is usually an embedding, and classify often

means up to some form of movement of X in 'Y (isotopy, for example).

When X is the circle S' and Y is the 3-dimensional space R? or S, we have classical knot
theory. In this section we see, for this classical knot theory, a characterization of what are the
equivalent embeddings. Things shown here form the basis for the approach to the problem of
characterizing homeomorphic spaces (connected, compact, oriented 3-manifolds) that we show

later.

An embedding of a circle S! in the 3-dimensional space R3 or in the 3-sphere S is called a
knot. An embedding of a collection of circles in the 3-dimensional space R? or in the 3-sphere
S3 is called a link. Each circle (or the image of one) in a link is called a component of the link.
So, a knot is a link with only one component. Figure 2.2 shows some links'. The link of Figure
2.2A is also a knot (one component) and is suggestively called unknot. Figure 2.2B is the knot
called trefoil. Figure 2.2C is the knot called figure eight knot. Figure 2.2D is a link with two
components. Figure 2.2E is a link with three components and it is called the borromean rings.
This link has an interesting property: we cannot separate the three rings without breaking one of
them, i.e. the three rings are /inked, even though, any two rings are separable without breaking

(i.e. any pair of rings is unlinked).

Actually, Figure 2.2 presents the projection on the “plane of this paper” of thin cylinders
centered and following the 1-dimensional strings that are the 3-dimensional image of the circles
through the embeddings or links. It happens that we could replace Figure 2.2 by Figure 2.3

without loosing any important information. Each of this drawings is called a knot diagram

' These figures were created using the beautiful tool called KNOTPLOT that was part of the phd thesis of Robert
Scharein [Dra98].
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(D)
Figure 2.2 Knots and links

(if only one component) or /ink diagram (any number of components). On each crossing that
appears in the plane projection of the cylinders, there is one cylinder segment on top of another
cylinder segment. This is represented by a continuous curve (top segment) and a broken curve

(bottom segment).

O DS

(B) © (D) (E)
Figure 2.3 Knots and links diagrams

So, a link diagram can be seen as a 4-regular plane graph with an extra information on
each vertex. For example, the trefoil may be seen as the plane graph of Figure 2.4A. The
extra information of the vertices is shown on Figure 2.4B and it encodes, in an intuitive way,
exactly the information of which “cylinder segment” is on top and which “cylinder segment”
is below. Note that there are two possibilities for this “extra information”. They are shown in
Figure 2.4C. The a curve (b curve) in this figure is said to be the overcrossing (undercrossing)

line in the top case and the undercrossing (overcrossing) line in the bottom case.

(A) (B) (C)
Figure 2.4 Link diagram as plane graphs
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Given two links, an interesting question to answer is whether these links can be aligned
without tearing any of the strings. For example the links 4 and B given by their diagrams on
Figure 2.5 can be aligned as is shown. Imagine this sequence of “moves” transforming 4 and

B occurring on the 3-dimensional space. It is intuitive that we need no tearing. On the other

Figure 2.5 Ambient isotopic knots

hand, the circle and the trefoil (note the crossings on A to see that it is not a trefoil) cannot
be aligned without tearing. These are examples of the placement problem for links. We say
two links are placed the same way in 3-dimensional space if this alignment can be done. The
formal term for this alignment, defined in Section 2.1, is: ambient isotopy. Ambient isotopy
is an equivalence relation and when we say that links are equivalent we are referring to the

ambient isotopy relation. So 4 and B in Figure 2.5 are equivalent, but are not equivalent to the

_ XN
-5 S o >\ >< ,\/\ A\\/\/

Type |l

trefoil.

Type Il

Figure 2.6 Reidemeister moves

Reidemeister [Rei48] proved the following result about link equivalence in the diagram-

matic language:

two links are equivalent (i.e. ambient isotopic) if and only if
any diagram of one link can be transformed into a diagram for the other link

via a sequence of Reidemeister Moves (Figure 2.6).
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We use the symbol 2 between two link diagrams or detached pieces of link diagrams (where the
boundaries of these pieces have a correspondence that should be clear) to denote that they are
ambient isotopic. Note that the Reidemeister moves we used in the transformation of Figure 2.5
were type Il move, type I move and alignments. The three Reidemeister moves will be also
called RE|, RE, and RE3 for moves of type I, type II and type III, respectively. Two link
diagrams that differ by a finite sequence of Reidemeister moves RE> and RE3 are said to be
regular isotopic. The notation 4 K B, where 4 and B are link diagrams, is used to say that 4

and B are regular isotopic. Note that regular isotopic diagrams are always ambient isotopic,

R A

A~B — A~ B,

while the converse is not always true. Observe that the regular isotopic relation between link
diagrams defines an equivalence relation on the set of link diagrams. This relation is called

regular isotopy.

Link diagrams interpreted as blackboard framed links, as we will see later, is a presentation
for spaces (i.e. connected, compact, oriented 3-manifolds). This connection is essential to the

contribution of this work: a prime space catalog of small BFLs or blinks.
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2.3 Linking number, writhe and linking matrix

A link is said oriented if all its components have an orientation. There are two possible orien-
tations for each component. So, a link with k components can be oriented in 2% different ways.
To present an oriented link we can draw the link diagram with one arrow on each component
indicating its orientation. For example, Figure 2.7A shows an oriented trefoil. A crossing on
an oriented link diagram may be of two types as Figure 2.7C shows. Each of these types has
a number +1 or -1 which is called the sign of the (oriented) crossing. When the undercrossing
line, on its orientation sees the overcrossing line go from left to right then the sign is +1, else,

if it sees the overcrossing line going right to left, the sign is -1.

@ g A4

(A) (B) (C)
Figure 2.7 Oriented links

Let D be an oriented link diagram of link L. Let o be a component of L. The sum of the
signs of auto-crossings of o (crossings of & with o) on D is said to be its writhe and is denoted
by w(o). For instance, the writhe of the only component of the oriented trefoil of Figure 2.7A
is +3, because all 3 crossing are auto-crossings and with sign +1. Note that changing the
orientation of a component does not change its writhe. Now, let o and 8 be two components
of a link L. The sum of the signs of the crossings on D of components o and f3 is said to be its
linking number and is denoted by ¢k(a, ). For instance, on Figure 2.7B, the linking number

of o and B is -2 as the two crossings are -1.

Let D be an oriented link diagram with components o,0,. .., ¢&,. The linking matrix of D
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is given by
w(ay) Clk(og,02) -+ Ck(ay,ap)
lk(op,ap) w(on) o lk(on, o)
lk(og,00) Ch(og,00) -+ w(oy)

From this matrix, as we will see in Section 3.4, it is possible to obtain a space invariant: the
homology group. But to understand this we must first understand what a link diagram has to

do with spaces. This is the theme of next section.

2.4 Framed links and blackboard framed links: encoding spaces

This section presents a fundamental result for this work. To get deep into this result’s justifica-
tion ideas would demand a lot of work not needed for our aim. But to get a good image of this

result’s meaning is easier. Let’s get it.

Consider the unknot on S?, i.e. a ring floating inside the 3-dimensional sphere. Now imag-
ine a small tubular volume T, centered on this unknot. In this situation one could ask: is there a
way to replace the interior of this tubular volume 7" with something different? Of course there
is. We could replace T by “nothing”, leading to the “shape” of S® with a toroidal hole in it. Al-
though this is a correct thought, it is not what we are imagining here. We would like to replace
T with something different, but not leaving a hole. In this case, is there something different of
“replacing T by 7”? The answer is also yes 2. We can replace T by another volume that fills in

the hole and leads to a closed 3-manifold different from S3. In fact, this idea generalizes.

Let’s call a replacement like the one we mentioned above by surgery. Think of a link on S?
and a thin tubular volume 7; centered on each of its components. By analogy with the simple
unknot case above, it is easy to note the possibility of obtaining different closed 3-manifolds by
different surgeries (i.e. replacement of the thin tubular volumes 7;). In fact, as Lickorish [Lic62]

and Wallace [Wal60] proved independently, any closed, connected, oriented 3-manifold may

2For theory and examples of these replacements see [Rol76].
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be obtained by surgeries (the technical name is Denn surgeries) of a link on S®. So, by doing
valid replacements of the thin tubular volumes centered on the components of a link, one can
obtain any closed, connected, oriented 3-manifold. This result is very important once shows
an intrinsic connection between links (i.e. embeddings of circles into the 3-dimensional sphere

S! — S*) with spaces (i.e. closed, connected, oriented 3-manifold).

The information that defines how to do the surgery on a component (replacement of the
tubular volume centered on that component) is called framing. So, with a link and a framing
for each of its component, a space is defined. A framing as is justified in Chapter 9 of [Rol76]
may be just an integer number. This leads to the definition we use of framed link: a link in S?
with an integer associated to each component. So, from a framed link it is possible to obtain a
space. Start with the link, define the thin tubular volumes 7; centered on each component and,

finally, apply the surgery on each 7; defined by the framing of component i.

In Section 2.2 we saw that a link diagram is a way to present a link. So, we can present
framed links (spaces) by drawing a link diagram and writing an integer near each component:
its framing. Although this is a nice way to present spaces, there is an even more concise way to
do it based on two facts: (1) the writhe of a component, as is the framing of a component on a
framed link, is an integer number associated to it on a link diagram; (2) by adding or removing
one curl on a link diagram, application of one Reidemeister move I, one is able to, without
modifying the link, increment by 1 or -1 the writhe of a component. Using these ideas we have

the following result:

given any framed link, it is possible to draw a link diagram
for it where the writhe of each component on the link diagram

is exactly the framing of the same component.

For example, suppose we want a link diagram for the trefoil with framing zero. See Figure 2.8.
We first draw a link diagram for the trefoil. While the framing of the component is not equal
to its writhe on the diagram, we add curls until they match. Note that adding these curls do not

change the underlying link.

A blackboard framed link or BFL is a link diagram presentation of a space. The space is
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framing: 0 writhe: +3  writhe: +2 writhe: +1 writhe: 0

& ED D )

different diagrams for the same link

Figure 2.8 Aligning framing with writhe

the space induced by a framed link defined by: (1) the link of the framed link is the link on the
diagram; (2) the framing of each component equals to the writhe of the same component on the
diagram. So, any link diagram may be seen as a blackboard framed link inducing a space and,
also, any space has blackboard framed link presentation for it. One of the main aims of this

work is to identify all prime spaces that have a “small blackboard framed link” inducing it.

HOW TO FILL THE TOROIDAL HOLES?

As we said, the framing tells how to close a toroidal hole in S*. But how is that done?
Here is how. A hole is a solid torus embedded in S°. If the framing in zero, then define ¢ as a
curve on the surface of the hole (i.e. a solid torus) parallel to the curve that follows the center
of the hole (see the black line in the left drawing of Figure 2.9). If the framing is n # 0 then
define ¢ the same way except that it does » twists on the surface of the hole before completing
a loop (see the bottom drawing in Figure 2.9). To close the toroidal hole is a matter of doing an
abstract gluing: identify curve ¢ with the meridian curve of a torus as is shown by the “glue”
arrow in Figure 2.9. With this identification a complete homeomorphism is defined between

“the hole” and “the shape” that replaces it in a different way.

toroidal hole in S°

Figure 2.9 Gluing a solid torus to a toroidal hole: BFL-component and meridian become the same
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2.5 A calculus on blackboard framed links

When do two framed links induce the same space? Kirby, in [Kir78], showed when. Fenn and
Rourke [FR79] reformulated Kirby’s ideas, and, from that point, Kauffman brought Kirby’s

result to the diagrammatic language of blackboard framed links. Figure 2.10 shows Kauffman’s

blackboard framed link formulation of Kirby’s calculus (page 260 of [Kau91]).

Figure 2.10 Kauffman’s blackboard framed link formulation of Kirby’s calculus

Some notes about Figure 2.10. The symbol X between two blackboard framed links denotes
that both BFLs induce the same space. When the symbol % is used between two detached
pieces of blackboard framed links (the correspondence on the boundary of these pieces must
exist and should be easily identifiable as in Figure 2.10) it means that exchanging these pieces
on any blackboard framed link do not change the induced space. Move K| states that we can
create or eliminate disjoint knots in form of e as we wish, that the induced space does not
change. Note that there is no K;. We reserved this label for a move shown later. Moves K>
and K3 are, respectively, Reidemeister moves RE; and RE3. So, regular isotopic blackboard
framed links (this relation is also defined for BFL, once BFLs are link diagrams) induce the
same space,

A% B = 4~B,

because there is a finite sequence of moves in {K3, K3} connecting them. Moves K4 and K5 are
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actually a family of infinite moves indexed by a parameter n» € N.

Kauffman’s reformulation of Kirby’s result states that

if A and B are blackboard framed links, then A and B induce the same space
if and only if applying a finite sequence of moves in {Ky,K,K3,K4(n),Ks(n)}

one can transform A into B.

As an application of this result, see Figure 2.11. All drawings are blackboard framed link ver-
sions of the same space as they are all connected by a finite sequence of moves in {Ky, K, K3,K4(n),Ks(n)}.

One can verify, by applying the surgeries on S* defined by each of these BFL’s, that the result-
ing space is S? x S! (See [Rol76]).

K, K, K, K, K,
o K,
LM s ) = (XzN

K,(1) K,(1)

Figure 2.11 Example of BFL’s inducing the same space: S? x S'

We denote by .#° Kauffman’s set of moves or axioms on Figure 2.10:
’%/0 = {KO,KQ,K3,K4(YI),K5(I’I)}.

We reserve the remainder of this section to show that the move defined on Figure 2.12, called
the ribbon move, and denoted by K, can replace the infinite class of moves Ks(n) on % 0

leading to a simpler and equivalent calculus .%#"!. Let’s start by showing that the ribbon move

oy Yo

Figure 2.12 The ribbon move or K,

is a consequence of J#~ 0. But, before, we need a simple lemma.
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Lemma 2.5.1 (Whitney trick). Blackboard framed links that differ by the pieces below are

regular isotopic, so they induce the same space.

Proof. The four forms of this lemma are obtained by combined reflections on the x and y axis

of transformation

T

Note that each passage is a regular isotopy move in {K»,K3}. [

Proposition 2.5.2. The ribbon move follows from #°. More specifically, from Whitney trick

and the n = 1 version of axiom K.

Proof. The following picture speaks by itself.

ol o

R ) s

Whitney ﬁ Axiom K
Trick p (n=1) p

[

To show that K| actually can replace Ks(n) it remains to prove that with the remaining
moves and K (i.e. moves in(.# *\{Ks(n)}) U{K;}), we can reproduce K5 (n), for any n. Before

doing this, we define some notation and show some necessary results.

Figure 2.13A shows a thick cable with an » near it. This notation is a shortcut for » parallel
thin lines (the ones we have been using). Figure 2.13B shows a thick cable with an » near it

doing a curl. This notation is a shortcut for » parallel lines doing a curl and respecting the



2.5 A CALCULUS ON BLACKBOARD FRAMED LINKS 31

-2n = :\/
‘ o - A —
ot N
n T +27 —_— — N
(A) (B) (C)

Figure 2.13 Some notation

crossings as is shown. When a thicker cable appears without an » and thin cables appear on
the same link diagram, the # is implicit for the thicker cable. Figure 2.13C shows the definition
of a +2m twist box and of a —21 twist box both with size equals 4 (number of “inputs”). The

extension of this definition for any size > 2 is immediate.

Now we show the last result before proving that K| may replace Ks(n). This result uses the

+27 twist boxes notation that we defined earlier.

Lemma 2.5.3. Regular isotopy leads to

Y

+27

L

i

Proof. Generalization of the following case where n = 3.

Lemma 2.5.4. Regular isotopy alone is capable of simplifying the left configuration below

+

Gin
¢

]

with 2i* crossings down to the right one with 2i crossings.

<3 o
) . : -Stranas
_bwé— : : n
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Proof. This proof is taken from [Kau91].

O

Theorem 2.5.5. The ribbon move K, together with regular isotopy moves K, and K3 implies

move Ks(n).

Proof. Follow this text and the figure below. We begin with the left side of K5 move. The
passage (1) is the application of Lemma 2.5.4. The passage number (2) is the application of
ribbon moves on the bottom curl of each strand. The passage number (3) is the application of
Lemma 2.5.1 (Whitney trick) on each strand. The rightmost image is the right side of move K,

so the theorem is proved.

R S R
N SIS O
n — — —
n-strands n-strands n-strands

Now we present Figure 2.14 that shows together all moves of %! calculus:
A ={Ko, Ky, K2, K3, Ky(n)}.

Two BFLs induce the same space if and only if there is a finite sequence of moves in {Ky, K1,K>,K3,K4(n)}

transforming one BFL into the other.
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K, S (BLANK) S I
K (>0 = 7\

XWX

Figure 2.14 BFL calculus .#!, obtained by replacing Ks(n) by K| (ribbon move)

We end this section with some results that are consequence of BFL calculus.

Lemma 2.5.6 (Passing Wall Lemma). These patterns are all regular isotopic
.'.-..'~ .'.l.'- .'.l.'.
.‘. . N .\/' .‘. ) -

Proof. This is just the idea: start passing the horizontal curve under xor (i.e. exclusive or) over

all the crossings of the white ball using the moves K; and K3. [

Lemma 2.5.7 (Passing Cross Lemma). The first two and last two patterns are all regular

isotopic

Proof. Follow the picture below. It proves that the first two patterns of this lemma are regular
isotopic. On the passage (1) the pattern is rearranged to show the structure of the Passing Wall
Lemma. On passage (2) this lemma is applied. On passage (3) we use the regular isotopy basic
move K3 and rearrange its result on passage (4), arriving at the pattern wanted. The proof for

the last two pattern is analogous to this one.
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Lemma 2.5.8 (Jumping Rope Lemma). The following patterns induces the same space.
‘s s @ :

Proof. Follow the picture below. It proves that the first two patterns of this lemma induce the

same space. On the passage (1) the pattern is rearranged to show the structure of the Passing
Wall Lemma. On passage (2) this lemma is applied. On passage (3) we just rearrange the
pattern to stress the two curls on the different sides of the cable. On passage (4) the Passing
Cross Lemma is repeatedly applied until the right curl traverse all the cable. On passage (5) the
ribbon move is applied. Finally, the Whitney trick is used on passage (6). We have thus proved
that the first two patterns of this lemma indeed induce the same space. From these steps it is

clear how the last pattern of this lemma is also proved to induce the same.

(1) (2) (3) (4) (%) (6)
! LR LR LR LR L s LR B




CHAPTER 3

Blinks

3.1 From blackboard framed links to blinks

In Section 2.4 we saw that a blackboard framed link or BFL is a link diagram that induces a

space. We now describe a procedure to build a new object from a blackboard framed link.

m); &\95 5 5

(C)

@b%@@@%@@

(D) (F)

Figure 3.1 Procedure BFL2BLINK

Follow the steps described in this paragraph on the example of Figure 3.1. Start with a BFL
(Figure 3.1A). We say that two faces on a BFL are adjacent if they share a curve (not just a
point) that separates them. The faces of a BFL can be colored black or white such that no two
adjacent faces have the same color. To do this first define all faces as unassigned: no color.
Then assign white to the external face of the BFL. Then repeat this: assign white a face that
is adjacent to a black face or assign black a face that is adjacent to a white face, until all faces
are assigned white or black. This procedure always leads to a unique coloring. Figure 3.1B

shows the resulting color assignment of the BFL of Figure 3.1A with the black faces painted in

35
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gray and white faces painted white. The next step is to classify each crossing of the BFL as red
or green (Figure 3.1C). A crossing is red if the overcrossing line, on the clockwise direction,
separates a black face from a white face. A crossing is green if the overcrossing line, on the
clockwise direction, separates a white face from a black face. Now choose one interior point
on each black face as shown in Figure 3.1D. For each crossing c, let 4 and B be the chosen
interior points of the two black faces involved in ¢. Draw a simple curve from 4 to B such
that: (1) it passes through the crossing point of ¢; (2) all of its points are black region points or
the crossing point of ¢; (3) its points that are not end-points do not intersect any other crossing
curve. Note that 4 and B can be the same point. In this case the curve is a loop. Figure 3.1E
shows the result after drawing all such curves. Figure 3.1F shows the new object after erasing
the underlying BFL that guided its construction. This resulting object is named a b/ink and its
general definition is a plane graph with each edge colored either red or green. Note that a blink
may have loops and multiple edges. Each chosen point on each black face is called a blink
vertex and each simple curve is called a blink edge. The size of a blink is its number of edges.

The blink on Figure 3.1F has size equal to 9.

We name the procedure described in last paragraph as BFL2BLINK. It is always possible
to apply it in backwards and obtain a blackboard framed link from a blink. So the BFL2BLINK
when applied in backwards becomes the BLINK2BFL procedure. A blink and a BFL related
by the BFL2BLINK or the BLINK2BFL are said to be associated. So the BFL on Figure 3.1A

and the blink on Figure 3.1F are associated.

AP @ g

Figure 3.2 Blinks

In a strict sense, all blinks on Figure 3.2 are different. Their edges are different curves, so,
as plane graphs, they are different. But something connects all these blinks: there exists a plane
isotopy from any of these blinks to any other. From now on, we say two blinks are equal if they
are “connected” by a plane isotopy, otherwise they are different. We use the same convention

with blackboard framed links: we say two BFLs are equal if they are “connected” by a plane
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isotopy, otherwise they are different.

We now claim that all associated BFLs of a class of equivalent blinks (blinks connected by a
plane isotopy) are also connected by a plane isotopy and vice-versa. So everything fits together
and we may think of a blink as a class of equal blinks and a BFL as a class of equivalent BFLs.
In this sense, a blink (the whole class of equivalence) is associated to only one BFL (the whole
class of equivalence). By Proposition 3.1.1 we know that a BFL (the whole class) induces only
one space. This allows us to define the space of a blink (the whole class) as the space induced

by the associated BFL.

Proposition 3.1.1. If there is a plane isotopy between two blackboard framed links then they

induce the same space.

Proof. Every element involved in the space construction from a BFL is preserved under plane

isotopy. O
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3.2 A calculus for blinks

In Section 2.5 we presented two sets of blackboard framed link moves: .#® and .#"!. These
sets have the strong property of connecting BFLs if and only if they induce the same space.
Here we present a blink version of these sets: a set of blink moves named Z%. Two blinks
induce the same space if and only if there is a finite sequence of moves in % transforming one

blink into the other. The main result of this section is the following Theorem:

Theorem 3.2.1. Two blinks induce the same space if and only if they are connected by a finite
sequence of moves, where each one of them is one of the ones displayed in Figure 3.3, or its

red/green twin.

00 09 00 OB
b0 ==
V. X

4

The maple leaf moves B4(n): Mn eoe M coe

n

Figure 3.3 Blink formal calculus by local coins replacements

Some explanation on Figure 3.3 is in order. The portion of the blinks which are altered
is depicted in an open disk named a coin. The interior of the coins modifies precisely as
indicated. The vertices interior to a coin are displayed as small black circles. The intersection
of the blink with the complement of the coin is a subset of vertices, the attachment vertices
displayed as small white circles. In this way a point in the interior of an edge of the blink

is either inside or else outside the coin. We allow arbitrary identifications in the attachment
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vertices via deformations of the coins so as to preserve their interiors (as long as they preserve

planarity).

In A there are four simple moves twins: By, By, By, B3, and an infinite family B4(1) = M),
B4(2) = M,, B4(3) = M, ..., named the maple leaf moves, B4(n) = M,. By an abuse of
notation, each move B;, (i =0,1,2,3) or M, n € N, denotes either the move depicted in Figure

3.3 or its red/green twin.

The maple leaf move M, is the manifestation in the blink of the move u, on BFLs treated
in the subsection which follows the next one. Move p,, will replace move o, which is another
name for move Ky4(n) shown on Figure 2.14. We stress the point that the set of axioms in the
above formal .Z-calculus is a minimal one. For instance, we anticipate the fact that a move

obtained from a move in % by taking planar duals of the blinks is a consequence of Z.

In BFLs, U, is equivalent to o,

We now show that the oy, axiom on BFLs can be replaced by a new axiom: u,. This is
useful because the number of crossings involved in L, is linear on » while in o, is quadratic.

The axiom u; is defined to coincide with o;. For n > 1, u, is defined by Figure 3.4.

Figure 3.4 Definition of w,, n > 2.

Lemma 3.2.2. The heart-shape smoothing move depicted below is obtained regular isotopies,

X = e

and a single ribbon move.
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Proof. Follow the proof in the figure below. The ribbon move is used in the second configu-
ration to prepare for the application of Whitney's trick. After this is done we obtain the third

configuration. All other moves are regular isotopies.

RSSO

. . \
S

Lemma 3.2.3. The move U, does not change the induced space.

6

-~

0

\

Proof. The proof is done for a class of moves that generalizes U, depicted in Fig. 3.5. The

n-1

@ "\

Figure 3.5 Moves that generalize L,,.

white circle separating the cable of n — 1 parallel strands means that the 2(n — 1) individual
strands in its boundary are paired arbitrarily (maintaining planarity, of course). The precise

undercrossings and overcrossings of the individual strands in the cable are also arbitrary and
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are left undisplayed: we indicate this by a real crossing between the thick line and the thinner
ones. The first passage from the first to the second configuration, is a Kirby handle slide (page
122 of [KL94]) obtained by doubling the e-shaped component and performing the connected
sum at the external encircling component. Note that (irrespectively of the individual crossings
not shown) the third configuration is reachable from the second by Reidemeister moves of type
IT because consecutive crossings along the individual strands inside the cable are both over

or both under. The third passage is a consequence of the heart-smoothing move of Lemma

322 O

Lemma 3.2.4. uy, Uy, us,... = oy, for alln > 1. In words: if you have the infinite sequence of

moves Ui, U, ... then you can reproduce o, for anyn > 1.

Proof. By induction on n. It is obvious that we have a; from u;, o, Us, ... once, by definition,
o = U1. Suppose we have how to reproduce ¢o; from up, to, ... for all i < n. Then, for n, as
can be seen on the Figure below, we can apply the induction hypothesis on the internal » — 1

strands of the curl and then apply the L, thus obtaining c,.

U
.',///////'u induction
X :,:,"/// / hypothesis

XN\
N

In BFLs, L, is equivalent to 1)

By replacing oy, with u, we have simplified our axioms in the sense that u, has fewer
crossings than o,. But, before translating our axiom system on blackboard framed links to the
blink language, we define the move ), that is equivalent to p,, but has a “better” translation to

blinks. The axiom y is equal to p;. For n > 2, 1, is defined by the schema on Figure 3.6.
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Figure 3.6 The axiom p, (n > 2) : “better” blink translation than p,

Proposition 3.2.5. (Regular isotopy and u,) = u,, forn>1.

Proof. For n =1 it is obvious because p; = p{. The figure below shows the proof for n = 2.
Beginning with the right side of t, we apply regular isotopy (i.e moves K> and K3) until we
get to a pattern where (1, can be applied (the second pattern on the second line). We apply it
and then use again regular isotopy to get to the pattern of the left side of the p; axiom. As all
these transformations are both ways, we have proved the case for » = 2. The proof for n > 2 is

analogous to the » = 2 case and will not be shown.

Q&%?\\ Téﬂi%\?\ é;i\?\ @ ?2’\\9\
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TRANSLATION OF BLACKBOARD FRAMED LINK CALCULUS TO BLINK CALCULUS

The translation from %" into 4 is depicted in Figure 3.7.

ok )| (e6r(©

Translation of K into By Translation of the ribbon move K into B;
Translation of K, into B, Translation of K3 into B3

Translation of u{,...,ut, ..., into M, ..., Ms,...

Figure 3.7 Translation of BFL calculus to blink calculus

Proof. (of Theorem 3.2.1.) The proof is a direct translation of the moves Kp,...,K3 and
w(l),...u., ..., into the moves By, ...Bs3, and Mi,...K,, ... ]
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3.3 g-blinks

Let B be a blink. We now describe a procedure to define, from B, a 4-regular graph Gp named
a g-blink. This procedure is called BLINK2GBLINK and associates to any blink (topological
object) a unique g-blink (combinatorial object). Let u be a vertex of B and ey, ...,es,_; be the
edges incident to « ordered in clockwise direction (ep may be any edge). For each edge e; with
i€40,...,8,— 1} we define two vertices in Gp: one labeled (u, e;,2i) positioned close to e; but
before it in clockwise direction; the other is labeled (u, e;,2i+ 1) positioned close to e; but after
it in clockwise direction (see Figure 3.8A). If (u,e,2/) and (u,e,2j + 1) are vertices of Gp then
they are the ends of a face-edge of Gp (Figure 3.8B). If (u,e,2j+ 1) and (u, f,2j+2 mod 205,)
are vertices in Gp then they are the ends of a angle-edge in Gp (Figure 3.8B). If (u,e, j) and
(v,e,k) are vertices in Gp and the parity of j is different from the parity of & then they are the
ends of a vertex-edge of Gp (Figure 3.8C). If (u,e, j) and (v,e, k) are vertices in Gp and the
parity of j is equal to the parity of k then they are the ends of a zigzag-edge of Gp (Figure
3.8D).

(D)

Figure 3.8 Elements on the definition of a g-blink from a blink

We define a bipartition V) and V; of the vertices of Gp like this: a vertex v labeled with
(_, ,2j), for some integer j, is said to be a parity zero vertex and it is in V{; a vertex v labeled
with (_, ,2j+ 1), for some integer j, is said to be a parity one vertex and it is in V';. On the

example of Figure 3.9 V are the white vertices and V are the black vertices.

If B has n edges, then Gp has 4n vertices and 8n edges. Each vertex of Gp has degree 4 and

is incident to a face-edge, an angle-edge, a vertex-edge and a zigzag-edge. If v is a vertex in
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Gp we denote by adj, (v), adj /(v), adj,(v) and adj,(v) the vertices adjacent to v by vertex-edge,

face-edge, angle-edge and zigzag-edge respectively.

(A) blink (B) vertices of g-blink (C) face-edges

(J) g-vertices (K) g-zigzags (L) g-blink

Figure 3.9 Blink, g-blink and attributes: an example

A g-edge is a polygon on a g-blink whose edges alternate between face-edges and vertex-
edges (Figure 3.9H). A g-edge has always 4 edges and 4 vertices and is associated to an edge
on a blink (note that the vertices of a g-edge are of the form (_,e, )). If the corresponding
blink edge of a g-edge is red then this g-edge is also red. If the corresponding blink edge of
a g-edge is green then this g-edge is also green. A g-face of a g-blink is any polygon with
vertex-edge alternated with angle-edge (Figure 3.91). Each of these polygons corresponds to a
face of the blink. A g-vertex of a g-blink is any polygon with face-edge alternated with angle-
edge (Figure 3.9J). Each of these polygons corresponds to a vertex of the blink. A g-zigzag of
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a g-blink is any polygon with angle-edge alternated with zigzag-edge (Figure 3.9K). Each of

these polygons corresponds to a component on the blackboard framed link associated with the

blink.

Now, using the notation defined above, we state a definition for g-blink. A g-blink is a graph

that satisfies the following six conditions:

()
)

3)

“)

(&)

(6)

Its vertices are partitioned in Vy and V| (white and black vertices of Figures 3.8 and 3.9);

vertices in Vy are adjacent by face-edge, vertex-edge and angle-edge to vertices in V| and
by zigzag-edges to vertices in Vy; vertices in V| are adjacent by face-edge, vertex-edge

and angle-edge to vertices in Vy and by zigzag-edges to vertices in V7;

each vertex is incident to exactly one face-edge, one vertex-edge, one angle-edge and one
zigzag-edge;

each polygon of alternating face-edge and vertex-edge has 4 edges (is a g-edge) and is
assigned color red or green (see the g-edges on Figure 3.9L) or, equivalently, a pair of
zigzag edges of the same g-edge is labeled one edge as overcrossing and the other edge

as undercrossing;

the zigzag-edges are the diagonals of the g-edges connecting the vertices with the same
parity. Observe that this implies that zigzag-edges are redundant when we know the g-
edges. They may be omitted when presenting a g-blink and calculated or shown when

needed. For example Figure 3.9L can be easily restored from Figure 3.10;

the 3-regular graph obtained by not considering the zigzag edges is a planar graph (see
Figure 3.10).

Figure 3.10 g-blink of Figure 3.9L without zigzag-edges: a planar graph
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It is important to note that a g-blink is a combinatorial object, although, to visualize the
connection with blinks, we show drawings of g-blinks where edges are curves and vertices
are points. These drawings are just to help visualization. The g-blink relevant information is
combinatorial: a set of vertices, the neighbor of each vertex by each type of edge, the parity of

the vertices and the color of the g-edges.

Note that the definition of g-blinks is independent of blinks. As we saw, it is a 4-regular
graph with some additional structures and constraints. Now, with this observation in mind,
consider the situation shown on Figure 3.11. The blinks of Figure 3.11A and Figure 3.11D are
different in the strict sense (their plane graphs are different) but are different! in a looser sense
also: there is no plane isotopy between these two blinks (we would have to tear the red loop on
Figure 3.11A). On the other hand, their g-blinks are the same as can be seen on Figure 3.11C
and Figure 3.11F (remember that the edges on g-blinks presented as drawings are important

only to define who is the neighbor of who, their curve shape is not important).

(A)

(D) (F)
Figure 3.11 Different blinks with the same g-blink

To obtain a blink from a g-blink we must first embed (forgetting zigzag-edges) the g-blink
on a plane respecting the convention we used on the procedure BLINK2GBLINK: the orienta-
tion of all g-vertices induced by orienting the face-edges from white (parity 0 vertex) to black

(parity 1 vertex) is always clockwise. Let’s name this convention as convention O). The embed-

'When referring to blinks, this looser sense concept of “difference” is the one we adopted as our convention
on Section 3.1. We could just say the blink of Figure 3.11A and the blink of Figure 3.11D are different.
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ding part is always possible once a g-blink without zigzag-edges is a planar graph. It is always
possible to satisfy convention . For example, if all g-vertices are counterclockwise we may
reflect horizontally or vertically all the embedding correcting the situation. If all g-vertices are
correct except for the external g-vertex (which is the external face in this case) then we may
redraw the curve of an external angle-edge making it go around all the embedding (see edge e
for an example of this on Figure 3.19). If a blink B is obtained from a g-blink G then we say
that G induces B.

What are the blinks induced by a g-blink? We must answer this to continue. Name A the
blink of Figure 3.11A and B the blink on Figure 3.11D. We know there is no plane isotopy
between 4 and B. But 4 and B are both obtainable from the same g-blink as Figure 3.11 shows.
How could we connect 4 and B? The answer is shown on Figure 3.12. On the sphere S? there
is an isotopy between 4 and B. One can check that blinks obtainable from a g-blink are blinks
that when embedded on a sphere (draw it on the plane and then use stereographic projection to

get this embedding) may be transformed one into the other by an isotopy of the sphere.

DD

Figure 3.12 Isotopy on the sphere S?

Do the blinks obtainable from a g-blink induce the same space? Once we are, at the
end, interested in spaces, g-blink would not be a useful object if its blinks induced different
spaces. The answer is yes. All blinks of a g-blink induce the same space. The reason is the
Blink Jumping Rope Lemma 3.3.1. Note how this Lemma is exactly what is needed to prove

that the blinks of Figure 3.11A and Figure 3.11D induce the same space.
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Lemma 3.3.1 (Blink Jumping Rope Lemma). The (meta-)blinks shown below induce the

same space.

Proof. Follow the figure below. First we show the BFL associated with the left blink (the
crossing correspondent to red edge). Then we apply the Jumping Rope Lemma 2.5.8 for BFLs
and regular isotopy to get to our target blink. As our moves preserve the space, we have the

result.

]

With this last result we now define the space of a g-blink as the space induced by any blink
induced by the g-blink. As we saw, this space is unique. Observe that the blinks induced by a
g-blink are divided into |F'| plane isotopy classes, where F is the set of g-faces of the g-blink.
For each g-face f € F' there is a blink which has the face corresponding to f as its external face.

So, not considering symmetries that may occur, each g-blink corresponds to |F'| distinct blinks.

Although our initial motivation was to work with blinks, in practice we did this indirectly
through g-blinks. It turned out that this was more adequate once g-blinks are simpler (i.e. to
encode a single blink we would have to have the current g-blink information plus an extra
one: which g-face is the external one), more expressive (e.g. one g-blink actually encodes |F|
blinks that induce the same space) and we could prove a set of g-blink interesting properties
that enabled us to do the experiments we wanted (e.g. find all distinct spaces that had a small

blink/BFL/g-blink presentation).

Before ending this section, one last observation: note that a single g-blink also encodes |F|
BFLs: the ones obtained from the |F'| blinks by the BLINK2BFL procedure. So we may see a
g-blink through |F| blink views and through |F| BFL views.
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3.4 Homology group from g-blink

The homology group is a topological invariant obtained from the abelianization of the funda-
mental group. It is easy to obtain a presentation of the fundamental group from a blackboard
framed link. However, the problem of deciding if two presentations of a group are isomorphic
is an undecidable problem. This does not occur with the homology group. It is presented as a
pair (b,), where b is the Betti number and t = (t1,...,t,) is a sequence with p > 0. Each #; in ¢
is called the i-th torsion coefficient. This sequence also satisfies: # > 2, if p > 0 and #; divides
tiy1 for i < p. The homology group (b,7) may be obtained from the Smith Normal Form of the
linking matrix of a BFL (see [WN99] for definition and how to obtain this normal form). This
is so because the linking matrix is a relation matrix for the homology group. The number of
zeros in this diagonal is the Betti number b and appear all at the end. Throw away the entries
equal to 1. The torsion coefficients # = (#1,...,t,) are the other entries on the diagonal. The

remainder of this section shows how to calculate the linking matrix from a g-blink.

Let Z = {z1,...,z} be the set of g-zigzags of the g-blink G. So every z in Z is a polygon
with alternating zigzag-edges and angle-edges. We want to define a matrix N of dimension
k x k. First we orient each g-zigzag z in Z. This can be done by mounting a list vy,..., v, of
the vertices of z such that v; is adjacent to v; | by an edge in z, v,, is adjacent to v; by an edge
in z and the orientation of the edges in z is defined by the way its end vertices appear in the list:
the edge of z between v; and v; | is oriented from v; to v;1 for 1 <i < m — 1 and the edge of
z whose ends are vy and v, is oriented from v,, to v;. Initialize all entries of N with zero. For
each g-edge a, let # and v be vertices in a such that: u has parity zero (in V or white); v has
parity one (in ¥ or black); z; is the g-zigzag incident to u; z; is the g-zigzag incident to v; the
zigzag-edge in z; incident to  and «' is oriented this way from u to u'; the zigzag-edge in z;
incident to v and V' is oriented this way from v to v/. Aligning each g-edge a to this standard
leads to one of the situation shown in Figure 3.13 where the sign s, of a is also shown. If a is
green and u is adjacent to v by a face-edge then s, = +1 (Figure 3.13A). If a is red and u is
adjacent to v by a face-edge then s, = —1 (Figure 3.13B). If a is green and u is adjacent to v by

a vertex-edge then s, = —1 (Figure 3.13C). If a is red and u is adjacent to v by a vertex-edge
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then s, = +1 (Figure 3.13D).

L, / \ ® /
/z]/v +1 u' NZi /Z]/v 1 u' NZi
L, © / \ ® /
é/%\z\ /Zl/v' +1 u' \

i i

Figure 3.13 Signs of a g-edge a for the linking matrix

Knowing the sign of a we update N by

Nij = Nijj+Sa

and, if i # j, we also do

Nji e Nji+sa.

Note that N is symmetric. Once N is defined, to calculate the homology group is to calculate

the Smith Normal Form of N and then collect the pair (b,¢) as was already described above.
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3.5 Quantum invariant from g-blink

In this section we show how to calculate the Witten-Reshetikhin-Turaev quantum invariant for a
space from a g-blink inducing it. This calculation is a translation to g-blinks of the one showed
on [Lin95] that operates over blackboard framed links. For further details for this invariant see
[KL94].

The Witten-Reshetikhin-Turaev invariant for a space M is a function wrtys : {3,4,...} — C.
This function maps every integer i > 3 into a complex number wrtyi(i) € C. If two spaces 4

and B satisfy wrt, (i) # wrtg(i) for some i then 4 and B are different spaces.

Let M be a space and » > 3 an integer for which we want to obtain wrty,(r). Let .# =

{0,1,...,r—2}. Let A be a (4r)-primitive-root of 1. For n € .# define

A2n+2 ' —2n—2
n

An:(_l) A2 _ 42 )
A2n_A—2rt B
[n]:—Az—A*Z =(—1D"1A,_.

Define ¢ = A% and, for reasons inherited from physics, call [1] by g-deformed quantum integer

and

=TT [m]

1<m<n
by g-deformed quantum factorial. Note that although 4 is a complex number, A, and [n] are real
numbers. Three numbers a,b,c € ¥ are said to be an r-admissible triple if a+b+c < 2r —4
and the numbers a+ b — ¢, b+ c — a, c+ a— b are non-negative even numbers.
Let F be the set of g-faces of G, V' the set of g-vertices of Gp and Z the set of g-zigzags of
Gp. Let E,[Gp] denote the angle-edges of Gp. Letx: FUV UZ — . be a function that maps
an integer in .# for each g-face, g-vertex and g-zigzag of Gp. We define x; = x(i) for i in the

domain of x. We say that function x is a state. Denote by 2" all possible states. Note that 2
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is finite. For every state x exists a complex number ¢, defined by (o and B are defined after):

() (00 (1) o) ()

The value of function raw for space M at integer r is the sum of ¢, for every possible state x

rawp(r) = Y. cy.
xeZ
Now the missing elements: o and 3. Starting with o.. An angle-edge ¢ may have a drawing
like the one shown in Figure 3.14A. Note that the angle-edge a belongs to one g-face f, one

g-vertex v and one g-zigzag z. Then we define

1

(X(Cl,X) = W

The function 6 is defined as

(=1)" " P[m+n+ p+ 1]![n]![m]![p]!
0(a,b,c) = [m+n]![n+ p)![p+ m]!

0, otherwise;

, if (a,b,c) is r-admissible;

where m= (a+b—c)/2,n=(b+c—a)/2,p=(c+a—b)/2.

y z, ; z,
N/
Y a f o =
SN
(A) (B)

Figure 3.14 Elements for the quantum invariant

An edge e of the blink B corresponds in Gp to a schema like the one on Figure 3.14B. In

this situation, the elements involved are the g-vertices v; and v;, the g-faces f| and f, and the
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g-zigzags z; and zp. It is always possible, for every edge e, to draw a schema like this and
follow this standard: the angle-edges of z| that appear on the schema fall between v; and f; in

one side and between v, and f, on the other side. We now define

Tet(xfl axV1 7xf27x\/27x227-x21) A’(xf] vle 7xV1)

, ifeis green

)L(xvz’xzwxfz)
B(e,x) = T A )
et(xflaxw7xf25x\/27x227x21) (xV27le7xf2) . .
, ifeisred
)L(xfnlevxw)
where Tet : .#° — R is defined as
Int! —1)8 1!
Tet(a’b’cjd’e’f):n_ Z ( ) [S+ ] ,

Ext! | £y li<icals —ail! Tli<j<3 (b —s]!

in case the triples (a,b, f), (b,c,e), (¢,d, f), (a,d,e) are r-admissible and considering

Int! = Hllg%[bj_ai]!
Ext! = [a)![B)!c]![d]!]e]![A]!

a = s(a+b+f) bi=ib+d+e+f)

(b+c+e) by

a = Ha+cte+y)

o=

(c+d+f) b3

Ha+b+c+d)

o=

a3 =

ay = yla+d+e) m=max{a;} M=min{b;}.

In case any of the triples is not 7-admissible, the value of Tet is zero. The function A : .#° — C

is defined by

—1 (a+b7c)/2A[a(a+2)+b(b+2)fc(c+2)]/2 ifa.b.cis r-admissible:
( ) Y ] ’

Ala,b,c) =

0, otherwise.
Finally, the function wrt,, is defined as

raw(r)

Wity (r) = ———
M( ) I‘aWSLXS2 (l’)



3.5 QUANTUM INVARIANT FROM G-BLINK

55

Note that wrt is normalized by the raw values of the space Sy x S,. The Figure 3.15 presents

the values of the quantum invariant to the Poincaré Sphere, E, for 3 < r < 30.

r wrtg (r) ev r wrtg (r) ev
3 0.7071067811 + 0.0000000000i 2 || 17 -0.7804263387 + 0.1428530500i 72
4 -0.5000000000 + 0.0000000000i 4 || 18 -0.0590950525 - 0.7636697702i 81
5 -0.3007504775 - 0.9256147934i 6 || 19 -0.1301847177 + 0.37301190137 90
6 0.2886751346 + 0.0000000000i 9 || 20 -0.7085827791 - 0.6254313947; 100
7 -0.8460344491 - 0.0447830425; 12 || 21  0.3410488374 - 0.1495290291i 110
8 0.0000000000 - 0.7325378163i 16 || 22 -0.7854601781 + 0.0248114386; 121
9 -0.1761268770 + 0.4020460816i 20 || 23  0.0600389356 - 0.7749612722i 132
10 -0.7663118960 - 0.5567581822i 25 || 24 -0.1814470028 + 0.3376768599i 144
11 02998611170 - 0.1557368892i 30 || 25 -0.5895059790 - 0.7441570346i 156
12 -0.7886751345 + 0.1830127018; 36 || 26  0.3666499557 -  0.0969412734i 169
13 -0.1148609711 - 0.7426524382i 42 || 27 -0.7726037705 - 0.1263662241i 182
14 -0.1074423864 + 0.3977522621i 49 || 28  0.2079977942 - 0.7581679950i 196
15 -0.7770955704 - 0.5344039501i 56 || 29 -0.2393556663 + 0.2887208942i 210
16 03141711649 - 0.1762214752i 64 || 30 -0.4276587373 - 0.8531721152i 225

Figure 3.15 Example of quantum invariant: Poincare’s sphere

By playing with computation of the quantum invariants from various blinks we discovered

a rather peculiar space.

Conjecture 3.5.1. The quantum invariants of the space induced by the blink of Figure 3.16 are:

qr=%rifr=0mod3,q,=1(r+1)ifr=2mod3, g, = (r—1) ifr =1 mod3.

We have checked this result to a precision of 10 decimal places and up to » = 45. The fact

that the quantum invariants are real is evident since the blink is red-green symmetric. The fact

that they are all integer values and that every integer appears is rather pleasing.

Figure 3.16 A peculiar space: its quantum invariants are integers and every integer appears
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3.6 Code of a g-blink

In this section we are interested in defining a “word” with all information of a g-blink, one that
from it we are able to rebuild the g-blink. This word is said to be the code of the g-blink. Let G
be a g-blink. One of the ingredients to define this “code” is the GBLINKLABEL algorithm that

labels the vertices of a g-blink from an initial vertex v (this initial vertex will be labeled 1).

Algorithm 1 GBLINKLABEL(G,v)
1: § « empty stack; i < 1; Vu,L, «— L > 1 = not defined
2: pushvinto S
3: while S not empty do
4: a«—popS

5: if L, = 1 then
6: b« adj(a); c < adj,(b); d < adj,(a)
7: Ly—iLy«—i+1;L.—i+2;Lg+—i+3
8: push adj,(b) into S; push adj,(d) into S
9: i—i+4

10: end if

11: end while
12: return L

When we talk about a labeling of a g-blink or of a blink, we are referring to a labeling of the
vertices of the g-blink given by GBLINKLABEL with a starting vertex being some vertex with
parity 1 in G. With this constraint, the set of vertices with even label defined by GBLINKLABEL
is exactly the set Vp of G and the set of vertices with odd label is exactly the set V'; of G. Other
important properties of a labeling are: adjacent vertices by face, vertex or angle edges in G have
labels with different parity; the vertices of the same g-edge have labels 4k — 3, 4k — 2, 4k — 1,
4k for some k > 1. From the label of a vertex it is possible to know the label of its neighbor by
face, vertex and zigzag edge. For instance, if v has label 4k — 2 (for some integer & > 1) then its
neighbor by face edge has label 4k — 3, by vertex edge has label 4k — 1 and by zigzag edge has
label 4k. One consequence of this fact is that it is possible to rebuild all edges of G annotating
only the angle edge’s neighbors, once the face edge, vertex edge and zigzag edge are all known

from the vertex label.

Let L be a labeling for G. Let aj,a; ..., as, be the labels of the adjacent vertices by angle
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edges of the vertices 1,2,...,4n under the L labeling. As we saw, this list is sufficient to restore
the vertices and the edges of G. Note also that, by the property that adjacent vertices have labels
with different parity, this list is made of even labels followed by odd labels and that if a; = j,
then a; = i. From these two observations it follows that from %, “2—3, cee % it is possible to
restore ay,a ..., as, and, consequently, the vertices and edges of G. We denote the list (with
labels divided by 2) as the packed representation of L. Note that the packed representation is a
permutation of 1,...,2n. If L is a labeling, we denote by PACK (L) the packed representation of

L.

Figure 3.17 blink B, g-blink G and labeling GBLINKLABEL(G3, V)

The Figure 3.17 presents a blink B, its induced g-blink Gp and the labeling resulted of
GBLINKLABEL(Gg,v). In this case, the label of the adjacent vertices by angle edge of 1,. .., 24
are ay,ay,...,ax = 20,23,6,5,4,3,22,9,8,13,12, 11, 10, 21, 18, 17, 16, 15,24, 1, 14,7, 2,
19. Its packed representation is 9, % ,..., %2 = 10,3,2,11,4,6,5,9,8,12,7, 1.

We represent the bicoloration of the g-edges of a g-blink under the labeling L by the set of
integers REDS(G, L) defined this way: & is in REDS(G, L) if g-edge with vertices 4k — 3, 4k —2,
4k — 1 and 4k is red, otherwise £ is not in REDS(G, L).

Let L be a labeling for the g-blink G, then the pre-code of G for labeling L is the pair
(PACK(L),REDS(G,L)).

In the example of Figure 3.17, the edges ey, ez, e3, es, es, e are labeled with 3, 2, 1, 6, 4, 5
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respectively. It follows that the pre-code for this blink under the presented labeling (starting at
v, Figure 3.17) is:
((10,3,2,11,4,6,5,9,8,12,7,1),{1,2,3}).

It is easy to see that different labelings define different pre-codes and that the same blink
may have different labelings by changing the vertex 1 on the procedure GBLINKLABEL. This
creates a difficulty: two different pre-codes for the same g-blink. To resolve this we define the

order relation < on the set of pre-codes. Let (71, R ) and (7>, R>) be two pre-codes, then

’71'1’ < |7L'2| or
’71'1’ = ‘77:2| and T < mp or
(nlaRl>

PN

(M2, R2) if ' 7 = m and |Ry| < |Ry| or
m =mand Ry =R, or

m = m and |R;| = |Rz| and min(R;\R,) < min(R,\R}),

\

where || is the length of the permutation 7 and |R| is the size of set R. The code of the g-blink

G 1s its greatest pre-code under the relation <:

L, = GBLINKLABEL(G, V),
K(G) = max § (PACK(L,),REDS(G,L,))
= v e N|G]

The code of a blink B is defined as x(B) = kx(G), where G is the induced g-blink of B. A
labeling L of a g-blink is said to be a code labeling of G if (PACK(L),REDS(G,L)) = x(G).
We extend the relation < on pre-codes to g-blinks and blinks in this natural way: g-blink G
is smaller or equal to g-blink Gy, G| < G, if K(G}) = K(G»); blink B} is smaller or equal to
blink B,, B| =< By, if their induced g-blinks satisty G| < G».
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3.7 DUAL, REFLECTION and REFDUAL of a g-blink

In this section we study the effects of simple changes on the structure of a g-blink. For instance,
what happens to the induced space of a g-blink if we swap the parity of its vertices? And what
happens to its blink presentations if we do this? We are interested in studying three types of
modifications in the structure of a g-blink. One of them is swapping the parity of the vertices
and we denote it by (P). Before naming the other two we establish the convention we use to

encode g-blinks.

We saw in the definition of g-blinks that we may encode the red-green coloring of the
g-edges directly or, alternatively, we may encode it by registering the overcross/undercross sta-
tus of the zigzag-edges of each g-edge. In this section we assume that we are using this second
alternative. So, here, the color of the g-edges is a consequence of the overcross/undercross state

of the zigzag-edges of the g-blink.

Besides (P), the other two modifications in the structure of a g-blink that we study are:
swapping the role of face-edges with vertex-edges, denoted by (FV); and swapping the over-

crossing/undercrossing state of each zigzag-edge, denoted by (C).

The central blink in Figure 3.18 is a blink presentation for our reference g-blink. By ap-
plying all combinations of (P), (C) and (FV) on this g-blink we obtain new g-blinks inducing
the blinks shown. We can learn from this figure the effects on blinks of these g-blink modifi-
cations. Applying (C), i.e. changing the undercross/overcross status on the zigzag-edges, the
only effect is to swap the colors of the edges of the blinks; applying (P), i.e. changing the parity
of the vertices, the effect is to do one reflection of the blink drawing and change the color of its
edges; applying (C) and (P), i.e. changing the undercross/overcross state of each zigzag-edge
and the parity of the vertices, the effect is just a reflection of the blink drawing; applying (FV),
i.e. swapping the roles of face-edge and vertex-edge, the blink becomes the dual of the original
blink (the dual is in the sense of a dual map or dual plane graph) whose dual edges preserve
the same color as the original edges, followed by a reflection; applying (C) and (FV), i.e. swap-

ping the roles of face-edge and vertex-edge and changing the overcross/undercross status of the
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zigzag-edges, the effect is a dual blink with the dual edges having changed color (e.g. a dual
edge that “crosses” a red edge becomes a green one) followed by a reflection; applying (P) and
(FV) the effect is the dual blink with dual edges having the changed colors (e.g. a dual edge that
“crosses” a red edge becomes a green one); applying (C), (P) and (FV), i.e. all three modifica-
tions, the effect is the dual of the blink with the dual edges having the same color as the original

ones (e.g. a dual edge that crosses a green edge is itself a green edge). Note that the blinks (and

@)

CPF

C,P

/ S37 \ Reflection
Dual

RefDual

Figure 3.18 The effect on blinks of applying all combinations of (C), (P) and (FV) on its g-blink

g-blinks) differing by the application of two distinct modifications have special names. If G is
a g-blink, the g-blink obtained from G by applying (C) and (P) is said to be the reflection of
G and is denoted by REFLECTION(G); the g-blink obtained from G by applying (C) and (FV)
is said to be the refdual of G and is denoted by REFDUAL(G); the g-blink obtained from G
by applying (P) and (FV) is said to be the dual of G and is denoted by DUAL(G). They were
shown in Figure 3.18 over a gray region because they all share one important property as the

next proposition shows.
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Proposition 3.7.1. The spaces induced by g-blinks G, REFLECTION(G), REFDUAL(G) and

DUAL(G) are the same.

Proof. (G g DUAL(G)) — Consider the dual g-blinks on Figure 3.19A and Figure 3.19D. Fol-
lowing the drawings in each row of this figure we see how to obtain one induced BFL from a
g-blink. Now observe that the BFLs on Figure 3.19C and Figure 3.19F induce the same space
because we can get from one to the other by applying, on e, the space preserving move for
BFLs of Lemma 2.5.8 (Jumping Rope Lemma for BFLs). It is easy to see that this argument

generalizes to any pair G and DUAL(G), so GR DUAL(G).

@@ @@g

(E) (F)
Figure 3.19 Dual g-blinks induce the same space

(G N REFLECTION(G)) — We prove the result in BFL language. Consider a plane disk D?
containing the BFL. Do a 3D-flip of D? carrying the BFL along. Clearly this maintains the
ambient isotopy link associated to the BFL. The writhe of the components do not change: the
blink has been reflected but also its crossings are switched, thus maintaining all crossing signs.

The Proposition is established.
(G g REFDUAL(G)) — Note that REFDUAL(G) = REFLECTION(DUAL(G)), once apply-
ing (P) and (FV) followed by (P) and (C) is the same as applying only (FV) and (C). So, by the

transitivity of the L relation, using the previous two results, G L REFDUAL(G). O

What about the blinks that did not fall in the gray region of Figure 3.18? What spaces

do they induce? First, it is easy to see that they all induce the same space once, taking as
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reference the top most blink (north), the northeast blink is its reflection (i.e. to get there we
must apply (C) and (P)), the southeast blink is its refdual and the northwest blink is its dual.
So, by Proposition 3.7.1 they induce the same space. To finish the answer, let’s focus again on
the top most blink (result of (C) operation). It is obtained from the central blink by changing
crossing status of the zigzag-edges. In the blink view of the g-blink this is equivalent to swap
the colors of the edges from green to red and vice-versa. On the BFL view this is just that:
change all the crossings. This has the effect of inverting the writhe of all components: for
example, a component that had writhe 1 becomes one with writhe -1. So the end effect of
this change is to invert the orientation of the original space. Conclusion: the g-blinks on the
white region of Figure 3.18 induce the same space of the gray region g-blinks except for the

orientation that is changed.

One important consequence of the properties we described here is that we may search for
distinct spaces on only one of the eight possible g-blinks. The other orientation of the space
is trivially obtained from any g-blink. This saves computational effort of identifying distinct

spaces.

We end this section by summarizing the effects on the structures of a g-blink, blink and

BFL when the dual, reflection and refdual operations are applied.
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g-blink

DUAL(G)
blink

BFL

change parity (P) and swap
face-edges and vertex-edges
(FV)

each face becomes a vertex,
each edge becomes a dual
edge with different color

overpass one external edge

9
REFLECTION(G)
g-blink blink BFL
change parity (P) and change reflect reflect and change the
overcross and undercross N crossings
status on zigzag-edges (C)
9
Q/\D 6/;\9
REFDUAL(G)
g-blink blink BFL

change overcross and

undercross status on
zigzag-edges (C) and swap
face-edges and vertex-edges
(FV)

first make each face become
a vertex and each edge
become a dual edge with the
color changed, then reflect
the result

—

overpass one external edge,
reflect and change the
crossings

e

&5 D
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3.8 Merging and breaking g-blinks

Let A and B be distinct g-blinks. A basepair on A and B is a pair of angle-edges (a,b) so that
a € A and b € B. The merging of A and B at basepair (a,b), denoted by

Ala] + B[b],

is the g-blink obtained by replacing a and b by new edges e and €’ both connecting 4 to B,
having the same ends as a and b and linking vertices of distinct parity. See Figure 3.20 for an

example.

6 % ) e
Ala] + B[b]

Figure 3.20 Merging of 4 and B on basepair (a,b)

Observe the result of the merging of Figure 3.20. The edges e and ¢’ are both incident to
the same g-face and g-vertex and we could reverse the merging by replacing e and ¢’ back with
a and b. Indeed, any pair of distinct angle-edges incident to the same g-face and g-vertex on
a g-blink defines a breakpoint: a point where we can break a g-blink into two disconnected
g-blinks. To break a g-blink on breakpair (e,e’) is to separate it into two g-blinks by replacing
edges e and €’ by two new edges incident to same vertices of e and €’ obtaining two disconnected

g-blinks. For an example see Figure 3.20 from right to left.

Theorem 3.8.1 (Theorem on partial dual). Let A and B be arbitrary disjoint g-blinks and
(a,b) a basepair on them. Then A[a] + B[b] g Ala] +DUAL(B)[b].

In the language of BFLs the diagrammatic reformulation of Theorem 3.8.1 is given by the
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diagram below. Note that o and 3 are the ends of a and y and 0 are the ends of b.

The right diagram above is obtained by cutting the two wires m-rotating B and reconnecting the
wires. (Note that the smiling fellow has only the right rear.) Theorem 3.8.1 was suggested by
computer experiments very early in our research. It is a central result to curtail the number of
relevant blinks: see next section. Its proof, however, was elusive until October 31, 2006: it has

to wait for the proofs of Theorems 3.8.2 and 3.8.3.

Theorem 3.8.2 (Theorem on partial reflection). Let A and B be arbitrary disjoint g-blinks,
(a,b) a basepair on them. Then A[a|+ B[b] ) Ala] + REFLECTION(B)[b].

In the language of blinks the diagrammatic reformulation of Theorem 3.8.2 is on the left
part of the diagram below. The right part of it is the reformulation of the same Theorem in BFL

language. Note that the right ear becomes a left ear indicating a B-reflection.

blinks BFLs

Theorem 3.8.2 is proved by topological techniques allied to crucial facts on the theory of gems.
It is done in Chapter 4. The proof of Theorem 3.8.2 is the main theoretical contribution of this

thesis.

The diagrammatic reformulation of Theorem 3.8.3 in the language of BFLs is the passage
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from the first to the third diagram below

The third diagram above is obtained by a 3D-flip on B (getting the central diagram) followed
by a ribbon move, regular isotopies and Whitney trick. The smiling to frowning change is to
indicate that all the crossings are switched (and that the fellow became angry for being put
upside down and being retracted from the ear). On the contrary of the previous Theorems we

can tackle the proof of Theorem 3.8.3 immediately.

Theorem 3.8.3 (Theorem on partial refDual). Let A and B be arbitrary disjoint g-blinks,
(a,b) a basepair on them. Then A[a] + B[b] R Ala] +REFDUAL(B)I[b].

Proof. The proof is easy with the help of the BFL manifestation of the Theorem. See Figure
3.21. The ambient isotopy classes of the links corresponding to A[a] + B[b] and to A[a] +
REFDUAL(B)[b] are the same. It is enough to prove that the writhe of each component of the
BFLs is maintained. Outside the B there is no change in the crossing numbers. In the interior
of B the crossings are switched and reflected (become upside down) thus, again, there is no
change in the crossing numbers. Finally, the crossing numbers of the new curls are in the same

component and cancel each other. [

TXe

Figure 3.21 BFLs induce same space because are the same link with the same writhe at each component
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Lemma 3.8.4. For any g-blink B,
DUAL(REFLECTION(B)) = REFLECTION(DUAL(B)).

Proof. By their combinatorial definitions in g-blinks the operations of taking the dual and re-
flecting are seen to be commuting involutions. Thus, both spaces in the statement of the lemma

are equal to REFDUAL(B)). O

Lemma 3.8.5. Theorem 3.8.1 is implied by Theorems 3.8.2 and 3.8.3.

Proof. Ala]+B[b] 2 Ala]+ REFLECTION(B)[b] and A[a] + B[b] 2 A[a] + REFDUAL(B)[b] im-

S

ply by transitivity that A[a] + REFLECTION(B)[b] ~ A[a] + REFDUAL(B)[b]. Note that b is

an angle-edge in C = REFLECTION(B). Taking ¢ = b we have for any blink C, A[a] + C|c] &
Ala] +DUAL(C)[c], establishing Theorem 3.8.1 for arbitrary disjoint g-blinks (4,C) and base-

pairs (a,c). O

From Lemma 3.8.5 and Theorem 3.8.3, Theorem 3.8.1 will follow from Theorem 3.8.2.

The proof of this result is given at the end of Chapter 4.
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3.9 Representative of a g-blink

We learned on Section 3.3 that a g-blink induces different blinks. All these blinks induce the
same space, which is defined as the space of the g-blink. We saw also that different g-blinks
may induce the same space: the g-blinks G, REFLECTION(G), DUAL(G) and REFDUAL(G)
dual are different g-blinks but induce the same space. In this section we define a normalization
procedure for g-blinks. This normalization maps a g-blink into another g-blink that induces
the same space as the first. Our goal with this procedure is to look for different spaces on
fewer g-blinks: we need to look for different spaces only on g-blinks that are normalized. The

normalized version of a g-blink will be denoted as its representative.

We saw on Section 3.8 that a breakpair on a g-blink is a pair of angle-edges that are on the
same g-vertex and the same g-face. Given a g-blink and one breakpair in it we may separate it
into two g-blinks. Figure 3.22A shows a g-blink and its breakpairs: the gray arrows point to the
pair of angle-edges of the breakpair. We can separate a g-blink in pieces (smaller g-blinks) until
there are no more breakpairs. Figures 3.22B, 3.22C and 3.22D show this separation process.
A piece without breakpairs is called a block. Figure 3.22D have 4 blocks. No matter what
sequence of breakpairs one uses to separate a g-blink in blocks, the final blocks are always the

same.

(A)
(©) §

Figure 3.22 Breakpoints of a g-blink and its breaking

(B)
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Some important properties of a breakpair that we need are related to the g-zigzags of its

g-blink. They are the subject of next two propositions.

Proposition 3.9.1. If p is a breakpair on g-blink G and its angle-edges are e| and e, then the

g-zigzag of G that contains e is the same as the one that contains e;.

Proof. Straightforward. [

Proposition 3.9.2. The only g-zigzag z affected by separating a g-blink G on a breakpair p is
the one that contains both angle-edges of p. If P| and P, are the pieces obtained by separating

G on p then the g-zigzags of P| and P>, except for z, were disjoint in G.
Proof. Straightforward. [l

We also saw on Section 3.8 that any pair of angle edges, each on different g-blinks may
be the basepair of a g-blink merging operation. Think of the transition from Figure 3.22B to
Figure 3.22A the basepairs are the angle-edges labeled 1 on Figure 3.22B. So, to merge two
g-blinks on a basepair is to replace the basepair angle-edges by two new edges connecting the

two g-blinks and respecting the parity.

merge
A " -
(A) B@ (B)

different g-blinks
inducing the same
space

(C) (D)
Figure 3.23 Merging A with B and with DUAL(B)
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The fact that the two g-blinks at the right of Figure 3.23 induce the same space is given by
Theorem 3.8.1. The proof of this Theorem still depends on the proof of Theorem 3.8.2 which
will be given in Chapter 4. It depends on topological facts and a reformulation of the BFL in

terms of gems. As we have said before, this is the main theoretical contribution of our Thesis.

Follow Figure 3.23 to see an application of Theorem 3.8.1. The basepair in both rows are
the same: the pair of edges labeled 1. The theorem together with the result we describe now

form the basis of the normalization procedure.

Proposition 3.9.3. Let A4 and B be two g-blinks. Let p be a basepair on them. Let o be the
g-zigzag of the angle-edge of p on A and 3 be the g-zigzag of the angle-edge of p on B. Let
p’ be any other basepair on g-zigzags o of A and B of B. The result of A and B merged on p

induces the same space as A and B merged on p’.

For example, the g-blink resultant of the merge of Figure 3.24A on basepair labeled 1
induces the same space as the g-blink resultant of merging any pair of angle edges tagged with
a “blue X” one from 4 and another from B of Figure 3.24B. Note that all angle-edges tagged
with a “blue X” on Figure 3.24B are on the same g-zigzag of the angle-edges labeled 1 on
Figure 3.24A.

A ' A
) AP
(A) (B)

Figure 3.24 Merging on any angle-edge of the same g-zigzags

Having Theorems 3.8.1, Theorem 3.8.2 and Theorem 3.8.3 at our disposal, we are now able
to describe the normalization procedure. The intuitive idea is to separate the g-blink into blocks
and then remount the blocks (or their duals, reflection or refdual, depending who is “smaller”)
in a canonical way. We divide this procedure in three phases: separating phase, intermediate

phase and merging phase.
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Separating phase. Let G be the g-blink we want to normalize. First give each g-zigzag of
G an unique label. Let Z be the set of these labels. For each angle-edge e on G record the label
of the g-zigzag that contains e as its zigzag label z,. Initialize the “pieces set” as & — {G}.
Suppose there is a piece P in &7 with a breakpair p. Let e; and e, be the two angle edges of the
breakpair p. Note that the zigzag labels of e; and e, are the same: z,, = z.,. Separate P into
P; and P, and make the two new edges ¢} on P; and €} on P, have the same zigzag labels as
ey and e;: Z, +— Zey (=ze,) and Ze “— Zey (=ze,). Replace P with Py and P> on &?. Repeat this
until & contains only blocks (g-blinks without breakpairs). The separating phase is finished.

Intermediate phase. Define a bipartite graph X. The vertices of X are the labels z € Z and
the pieces P € &7; there is an edge (z, P) between label z and piece P in X if there is an angle-
edge e in P with z, = z. Note that X is a tree: no cycles. Let pieces P, and P be neighbors
of label z on X. The only common neighbor of P; and P, must be z otherwise P; could not
be separated from P (See Proposition 3.9.2). This implies that there cannot be a cycle in X.
Remove every vertex z € Z of X that has only one neighbor. This asserts that every leaf of X
is a vertex P in &?. A consequence of this is that X has a single center. The center of a tree
(see [BM76]) is obtained by removing all leafs of a tree in each step until arriving at a pair of
vertices or a single vertex. By applying the tree center algorithm on X the leafs on each step
alternates between z nodes and P nodes. So it must finish on a single node once there cannot be
two adjacent z’s or two adjacent P’s. Let v be the center of X. We root X at v and X becomes
a rooted tree. The idea now is to organize this rooted tree in a canonical way. To this aim we

must have a way to compare nodes and subtrees.

Remember from Section 3.6 that every g-blink has a unique code. So we can compare
g-blinks by comparing their codes. We know that merging a g-blink, or its dual, or its re-
flection or its refDual on the same basepair results in a g-blink that induces the same space.
So we normalize & by replacing each piece P in it by min{ P, DUAL(P), REFLECTION(P),
REFDUAL(P) }. Note that doing this does not affect the zigzag labeling of the angle-edges
because angle-edges are preserved on these operations (i.e. dual, reflection and refdual). Note
also that the P nodes of X are also updated by this criterion. Using the code of a g-blink we

can also organize the rooted tree X. To organize X we mean to define a fixed sequence for the
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children of a node of X. We do this inductively. The base case is a node without child. This
node is already organized, so we are finished. Consider a node # with children wy, ..., wy all of
them already organized. To organize u we need to define a sequence for these children. Using
the code of a g-blink we can define a function COMPARETREES(r,r) to compare organized
rooted trees that is evaluated to -1 if tree rooted at 7 is smaller than the tree rooted at -, to 0 if
they are the same and to +1 if tree rooted at 7 is greater than tree rooted at 7. So to organize u
is a matter of sorting wy, ..., w; using the COMPARETREES function. With these explanations

the problem of organizing X is solved. This also ends the intermediate phase.

Algorithm 2 COMPARETREES Algorithm

1: function COMPARETREES(r1,77) 1: function LINEARIZETREE(7)
2 s1 <— LINEARIZETREE(r) 2 §—<>
3 sy «— LINEARIZETREE(r)) 3: procedure LT-DF S(u,level)
4: ny < length(sy); ny < length(s,) 4 5 — 5 < (u,level) >
5 i—1 5 for every children v of u taken in the
6: while i < min(n;,n;) do ordered sequence do
7 (uy,levely) < s1]i] 6: LT-DFS(v,level+1)
8 (uz,levely) < s7]i] 7: end for
9 if (level; < level,) then return -1 8: end procedure

10: else if (level; > level,) then return +1  9: LT-DFS(r,0)

11: if K(u1) < K(u2) then return -1 10: return s

12: else if k(u1) > K(u2) then return+1  11: end function

13: i—i+1

14: end while

15: if n; = n, then return 0

16: else if n; < ny then return -1

17: else return +1

18: end function

In this algorithm the code «x is taken over not only g-blinks but also on zigzag
labels. Consider the code of a zigzag label the empty word. With this definition
two zigzag labels z; and z, always satisfy x(z;) = k(z2). Note also that a
zigzag node code is smaller than any g-blink code.

Merging phase. The rooted tree X is already organized. The idea now is to merge the blocks
using the order defined on X and using the code to define a canonical basepair for each merging
operation. Let z be a label in X. Let P, ..., P be the neighbors of z. If z is not the root of X then

P is the parent of z and P ... P are the children of z taken in order. If z is the root of X then
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P ...P; are the children of z taken in order. We want now to merge the pieces P ... P, in the
order they appear. First P; with P, second the result of P, and P with P; and so on. The only
thing not defined yet is the base point of each merging. This is solved using the code of the
blocks. For each label z that appears on a block P we define a canonical basepair angle-edge
e on the g-zigzag whose angle-edges are all zigzag labeled with z. This is done using the code
labeling of P (see Section 3.6). Label the vertices of P with its code labeling. Define ¢}, as the
angle-edge (among all angle-edges with zigzag label z on P) incident to the vertex of P that
has the smallest label. The last thing we need to define is how to update the canonical basepair
angle-edge after a merging operation. In symbols, after merging P; and P» whose canonical
basepair angle-edges were ej and e, what will be the canonical basepair angle-edge ep , p
of P + P,? By definition ef,] +p, Will be the new angle-edge incident to the odd vertex of /.
Repeat this merging for all zigzag label z in any order until no more merging may be done.

Finished.

This three-phase procedure results in a unique g-blink »(G), the representative of G. Both g-
blinks, G and r(G) induce the same space. A g-blink is said to be a representative if G = r(G).
We finish this section with an example in Figure 3.25 of the result of the algorithm that we have

implemented for obtaining the representative of a g-blink (or blink).

Figure 3.25 Representative of the dog like blink
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3.10 Towards a census of spaces induced by small blinks

What spaces have a small blink presentation?

In this chapter we saw that a g-blink is a family of blinks that induce the same space and that

any blink has an associated g-blink. Thus, our question is equivalent to
What spaces have a small g-blink presentation?

In this form, our original question becomes easier “to be computed” once a g-blink is a com-
binatorial object and the number of g-blinks with < k& g-edges is finite. Moreover, by being
combinatorial simple objects, g-blinks have a direct way of going into computers. For instance,

a g-blink may be represented in a computer by its code.

By the fact that every g-blink is associated to a special g-blink with the same size that

induces the same space called its representative, our question is also equivalent to

What spaces have a small representative g-blink presentation?

In this form, our original question becomes even “easier” in the sense that, with <k g-edges,
there are fewer “representative g-blinks” than “general g-blinks”. Thus, this form is the one we

use.

Suppose we have generated the set of all representative g-blinks with <k g-edges for some
k > 1. We already know that all spaces that have a presentation with < k edges are there. But
how to identify them? What elements of this set (representative g-blinks) induce the same
space? In Sections 3.4 and 3.5 we described a way to calculate two space invariants from a g-
blink presentation: the homology group and the quantum invariant. Calculating these invariants
on all g-blinks we can partition this set in classes where each element of the same class has the
same homology group and same quantum invariant. At this point we are sure that different
classes induce different spaces because there is a topological invariant that distinguishes them.
The remaining problem is to know if all g-blinks in the same class (same homology group

and same quantum invariant) induce the same space. To prove that two g-blinks indeed induce
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the same space we will use a computational method in 3-Gem Theory that was described in

[Lin95]. Next chapter will be about 3-Gems and this computational method.






CHAPTER 4

3-Gems

4.1 Definition

An (n+ 1)-graph is a regular graph where all its vertices have degree n+ 1 and the edges
incident to each vertex have distinct colors 0,1,...,n. Let K C {0,1,...,n} be a subset of
colors and G an (n+ 1)-graph. Define G[K] as the subgraph of G induced by K. We say that
each connected component of G[K] is a K-residue of G (note that K here is a subset of colors).
If k = |K| then a K-residue is also said to be a k-residue of G (note that & here is a number). If
K is a set, we denote by K its complement ({0,...,n}\K). A 2-residue is also called a bigon
and a 3-residue is also called a #riball. A 3-gem (acronym for 3-dimensional graph encoded
manifold) is a (3 + 1)-graph where each of its 3-residues induces the surface of a sphere, S2.
Each bipartite gem G corresponds to a unique space |G|. The easiest way to define |G| is to start
with v tetrahedra each with its 4 vertices painted each with one color of {0, 1,2,3} = {A,i, j, k}
and glue a pair of tetrahedra 7, and ¢, by identifying its faces opposite to the i-colored vertices
so as to match colors i, j,k whenever there is an /-colored edge in G between « and v. In this
way G is the dual of the pseudo-triangulation of the pseudo-manifold obtained by the gluing. In
the case of a gem, the pseudo-manifold is a manifold. Given a 4-regular properly edge colored
graph G denote o/(G) = bg — v — tg the agemality of G, where bg is the number of 2-residues
of G, vg is the number of vertices of G and 75 is the number of 3-residues of G. The agemality

is non-negative and it is O if and only if G is a gem. Indeed we have ([Lin95]):

Proposition 4.1.1. Let G be a (3 + 1)-graph with bg 2-residues, tg 3-residues and v¢ vertices,

then G is a 3-gem if and only if its agemality is zero, that is,

vg+itg = bg.

77
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4.2 Moves on gems

Let G be a 3-gem. An i-colored edge o of G is a I-dipole if the vertices incident to o are
in different {T}-residues. A pair of edges of G one with color i and the other with color j
and with equal ends is a 2-dipole if these ends are in different m-residues. The creation
and cancelation of a k-dipole (k = 1,2) does not change the induced space. A 3-gem free of

1-dipoles is said to be a 3-crystallization.

A p-pair in a (3 + 1)-graph is a pair of edges of the same color that are incident to 2 or 3
common bigons (the two edges are both contained in 2 or 3 bigons of G). If the edges of the
pair are incident to only two common bigons then the pair is said to be a py-pair. If the edges
of the pair are incident to three common bigons then the pair is said to be a p3-pair. If a p-pair

is found in a gem we can get a smaller gem inducing the same space.

4.3 Simplifying dynamics

In this section we briefly review the simplifying dynamics on gems. This technique is devel-
oped in [Lin95] and it uses the so called 7’S-moves and U-move which maintain the induced
3-manifold. The relevant algorithm to simplify gems and get to an attractor for the spaces
induced by a gem is named the 7'S,U-algorithm ([Lin95]). We have re-implemented this al-
gorithm which is the basis for the proof that the blinks with the same homology and the same
quantum invariants up to » = 12 indeed induce the same spaces. The six TS-moves on gems

are defined in Figure 4.1.

A monopole in a (3+ 1)-graph is a vextex which is the only intersection of an hi-gon and
a jk-gon, (h,i,j, k) a permutation of (0,1,2,3). This defines a configuration which induces a
fundamental move in the classification of gems. A U,,,-move is defined on a monopole, by
making the Ai-gon of size 2m and the jk-gon of size 2n (whose union has 2m + 2n — 1 vertices)
disappear, being replaced by a cluster of squares with (2m — 1) x (2n— 1) vertices. A U,,,-move

does not change the induced space of the gem. We give an example in Figure 4.2 of U,3 move.
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Figure 4.1 The six TS-moves

In general the U,,,,-move increases the number of vertices of a gem. However, in conjuntion

with the TS-moves and p-pairs the U,,,-moves have been so far sufficient to classify gems up

to 30 vertices.

'0
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pundEEEER,,
os® Se,

*

*
JO"=E0REEOaRaOnanOnEn0

L4

*
*
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Figure 4.2 U, 3-move applied to a I-monopole of type (2,3)
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4.4 From g-blink to 3-gem

Assume that G is a g-blink with no g-zigzags with g-edges alternating red and green. This
kind of g-zigzag corresponds in the BFL to a component that goes totally over or totally under
and can be separated from the rest of the BFL by Reidemeister moves /7 and /7. Assume the
following convention on the colors of a gem: 0 = pink, 1 = blue, 2 = red, 3 = green. We
begin by proving a result which simplifies considerably the passage “blink — gem” first given

in [KL94].

A B C

SIS Sl -

D E F
&

G H I

Figure 4.3 Simplifying the gem of a blink: from 12 to 8§ vertices by crossing

Theorem 4.4.1. Given a g-blink B with no alternating g-zigzags it is possible to obtain a gem J*
where each edge of the blink (which corresponds to a crossing of the associated BFL) becomes
the sub-configuration of 8 vertices shown in Figure 4.31 so that B and G(B) induce the same

space.

Proof. 1tis proved in [KL94] that replacing each crossing of the BFL associated to the blink by



4.4 FROM G-BLINK TO 3-GEM 81

the configuration of Figure 4.3A the final gem J' will have the desired property. The rest of the
proof consists in effecting dipole moves inJ’ so as to arrive at.J. The sequence of dipole moves
are depicted in Figure 4.3. The dipole moves are local and should be made in the neighborhood

of each original crossing of the BFL. The resulting gem is J*. [l

The gem obtained from a blink by replacing each color of the BFL by the configuration of

Figure 4.31 is called the reduced canonical gem of the blink.

We introduce the following notation to represent both a crossing and its switched form. The
octagon of a crossing corresponds to an unidentified crossing. This is indicated by light green

edges in the place of the normal green ones.

M
=

B ainia

In Figure 4.4 we display a complete example of the above algorithm to go from a blink B

to its canonical gem J(B) inducing the same space. This example corresponds to Poincaré’s
homology sphere. Observe that an immersion of the gem in the plane is directly obtained
from the embedding of the BFL. The gem obtained is bipartite. In going clockwise along the
(blue,red)-gons (which corresponds to the faces of the BFL) the red edges go from a black to a
white vertex. Observe that the pink-green gons form a neighborhood of the original blink. The

convention here is that the green edges are the overpasses, while the pink edges the underpasses.

The difference between the canonical reduced gem of the blink J'(B) and the canonical
gem of the blink J(B) is that we introduce in the latter two 2-dipoles (red-green digons) at each
site corresponding to a g-edge of the original g-blink. While redundant these 4|E(B)| vertices
are convenient for our purposes as we show next. In the computer implementation we use only

J+(B). The construction of Figure 4.4 emphasizes the geometric simplicity of the algorithm.

The main point in using the auxiliary red-green digons in defining J = J(B) is that they

induce, for each directed g-edge e between crossings o and ¥, three cylinders 6, 6, ¢y. For a
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H==T 3 iy
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JYB) T JB)

Figure 4.4 Obtaining the canonical gems J!(B) and J(B) from a blink B



4.4 FROM G-BLINK TO 3-GEM 83

color i and a vertex a of a gem, denote by a; the i-colored edge incident to a. Let a; denote the

2-simplex in the dual pseudo-complex J* corresponding to the edge a; of the gem J.

Lemma 4.4.2. Letq,r,s,t be the ends of the two red-green digons induced inJ by the directed
edge e of B, as shown in Figure 4.5. Then the sub-complex ¢, = q5 + q3 +ry +rp is a non-

singular cylinder in J*.

Proof. Two 2-simplexes of J* in colors i and j have a common 1-simplex if and only if the
dual edges are in the same (7, j)-gon. Note that g, and g3 are in the same (2,3)-gon, g3 and 7/
are in the same (3,1)-gon, 7| and ry are in the same (1,0)-gon and r( and ¢, are in the same
(0,2)-gon. To complete the proof just note that there are 4 distinct vertices in the subcomplex
%., that ¢ and r; are not in the same (2, 1)-gon and finally, that ¢3 and r( are not in the same

(3,0)-gon. O

The cylinder %, is contained in the dual pseudo-complex J*(B). Take a neighborhood
. x [0,€] in |J| identify €, x {€/2} = €, and define €, = 6, x {0} and €y = €, x {€}. Let
K be a simplicial complex which is a refinement of J* containing both %, and %), as sub-

complexes. We observe that |J| = |J*| = |K| and that vertices » and s of gem J are in €, x [0, €].

—) k— G= q2+q3+ro+r1

v ccJ
B ° C.= Cx {e/2) Ce
o J g cylinders C.= Gx{0}
C= Cx{e}

_ﬁ K—ca, ¢ cK =refin(J)

Figure 4.5 Some cylinders induced in K(B) by a directed edge of the BFL between crossings o and y

The procedure GBLINK2GEM that follows apply to g-blinks without alternating zigzags.
The procedure is purely combinatorial and it teaches the computer to go from a g-blink G to

the 3-gem J' given in Theorem 4.4.1. For each vertex v of G we define two vertices v; and v,
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a, d,
o °
LN /) d
a/
a e d

Figure 4.6 Scheme to define a 3-gem from a g-blink

in j. Let e be a g-edge on G with vertices a, b, c,d as shown in Figure 4.6. Note that (a,b) and
(c,d) are face-edges and (a,d) and (b,c) are vertex-edges. The vertices a;, a,, b, by, Ci, Co,
di, d, of J} corresponding to a, b, ¢, d are also shown on Figure 4.6. The i (in) index indicates
that the vertex is drawn inside a g-vertex and the o (out) index indicates that the vertex must be
drawn inside a g-face (or outside the g-vertex). The edges of J! are defined according to the

following procedure:

1. Each g-edge e of G aligned like the scheme of Figure 4.6 induce the following edges on J* :

color 0 color 1 color 2 color 3

eis green | (aj,¢,), (ao,c;)

eisred (bi,dy), (bo,d;)

2. For every angle-edge é = (u,v) in G edges (u;,v;) and (u,,Vv,), both with color 1, are
added to J!.
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3. At this point, some vertices in J' do not have a color 0 incident edge. Let u be a vertex
in J! without a neighbor of color 0. We add the edge (u,v) with color 0 in J!, where v is
the result of

x < neighbor(v, 1)

c—0

while neighbor(x, ¢) is defined
x < neighbor(x, ¢)
¢« (c+1)mod2

VX

The expression neighbor(x,¢) denotes the vertex adjacent to x by color ¢ in J'. We do

this until every vertex has an incident color 0 edge.

According to Theorem 4.4.1, J* defined this way is a 3-gem and it induces the same space as
G does. We denote this procedure described here as GBLINK2GEM. A complete example of a

g-blink and the 3-gem defined by GBLINK2GEM is depicted on Figure 4.7.

(A) (B)
Figure 4.7 g-blink G and its reduced canonical 3-gem J!(G) defined by GBLINK2GEM
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4.5 A proof of the partial reflection theorem

We first show that a breakpair {e, f} in a g-blink C corresponds in J* = J*(C) to a separating

non-singular 2-torus Tezf

—) vlzﬂ) 5 :

ek
Riehi T

Figure 4.8 1 — 1 correspondence: breakpair {e, /} in g-blink C < separating 2-torus Tezf inJ* =J*(C)

Lemma 4.5.1. The subcomplex T2 = €, + € is a non-singular separating torus in the dual
ef S g g

pseudo-complex J*.

Proof. We have seen already that ¢, and ¢ are cylinders in J*. It remains to show that these
cylinders have the same boundary and that 6, + ¢ is a torus. We refer to Figure 4.8. Note
that g, and v are in the same (2,1)-gon, r| and u; are in the same (1,2)-gon, ¢3 and vy are
in the same (3,0)-gon and that ry and u3 are in the same (0,3)-gon. So, Tezf =% +%Crisa

non-singular torus. It clearly separates. This completes the proof. ]

To simplify the notation henceforth we write 72 in place of Tezf Consider an €-neighborhood
T? x [0,€] of T? C K so that T? = T? x {g/2}. If we now remove T2 = T? x {0, &} from |K|
then we have two disjoint spaces |K4| with boundary 64 + 6 = Téﬁ =T? x {0} and |K3| with
boundary ¢y + %5 =T, 7,25 = T? x {&} as shown in Figure 4.8. It follows that

K| = |K4|U (T? % [0,€]) U |Kz], (4.1)
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with
Ka| (T % [0,€]) = T, (T7x[0,€]N|Kp|) = Tj5,  |Kp|N|Ky[=0.  (42)

For the proof of the Partial Reflection Theorem we present the 2-torus as the quotient space

of R? by the lattice of integer points: 72 = &

iﬂzg- Seeing 77 in this way, the 7-rotational sym-
metry that we will need becomes simply (x,y) — (—x,—y). Let F =R x R x [0, ]. Consider
the auto-homeomorphism u of F given by

U(x,y,0) = (xcos @ +ysinB,—xsinO+ycos 0, 0).

Define =’ as the equivalence relation on F: (x,y,0) =" (x',)/,0") if 6’ = 0, x —x' € Z and
y—)' € Z. The quotient space F/ =’ is denoted by F’. The image under u of a the vertical
segment linking (x,y,0) to (x,y,7) is a helicoidal curve that starts at (x,y,0), and finishes at
(—x, —y,€). Note that any two vertical segments in ' whose distance is an integer are identified.

Clearly F' ~ S' x S! x [0, ¢].

Define =, as another equivalence relation on F given by
(x,0,0) =y (¥',/,0") if p'(xy,0)="u'(¥,),0), thatis, if 6 = 6’ and

xcos O —ysin@ —x'cos 0’ +) sin@ €Z
xsin@+ycos @ —x"sin @ —) cos 8 € Z.

The space F'/ =, is denoted by F. Observe the simple fact that 1 induces a homeomorphism
sending F’ onto F, also named U by abuse of language. As a consequence of our definitions,
two helicoidal curves in F are identified in F if their pre-images under (U are two vertical
segments identified in F’. The action of  in the fundamental domain centered at the origin

from F’ to F is shown in Figure 4.9.

We are now ready to prove Theorem 3.8.2
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h(T,)

h'(T2)

Figure 4.9 The action of u on the fundamental domain centered at the origin mapping F’ onto F
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reflect J; and change its parity
(p becomes white)

Y

To

DN

T2\

i

Figure 4.10 For the proof of the Partial Reflection Theorem: gems J and J’ induce the same space
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Proof of Theorem 3.8.2: Let A and B be arbitrary disjoint g-blinks, (a,b) a basepair on them.
Then Afa] + B[b] 2 A]a] + REFLECTION(B)[b).

Proof. Let J be the canonical gem of the g-blink 4[a| + B[b] and J' be the canonical gem of
g-blink A[a] + REFLECTION(B)[b]. Let K be a simplicial refinement of J* containing the 2-
torus 72 (given in Lemma 4.5.1) as a subcomplex. Let K be a simplicial refinement of (J)*
containing the 2-torus 72 (which plays in J’ the same role of 77 in J) as a subcomplex. Let /’
be a fixed homeomorphism which maps T2 x [0, £] onto F’ and h be a fixed homeomorphism
which maps T2 % [0, €] onto F. By applying Equations 4.1 and 4.2 to the tori 7% and T2 we

have (—Kp is Kp with orientation reversed: they are oriented simplicial complexes):
K| = K4 U (T2 x [0,¢]) U |Kal, K] = KU (7> < [0,€]) U |~ Kal, |KalO1|Kp|=0.

with
Ka| N (7% x[0,€]) = Tpjg,  (T?x[0,€]) N|Kp| = T, (4.3)

K4 N (’ﬁ X [o,g]) = T2, (’ﬁ X [o,e]) M|~ Kp| = ~T5.

Define the map p from |K| to |K| to be the identity in |K4| U|Kz|. For x € T2 x [0, €], define
p(x) = [(%)’1 oo h’} (x) € T2 x [0,€]. Map p is the desired homeomorphism taking |K|
onto |K|. O

We finish this chapter by proving the following Theorem about BFLs with a segment be-

tween crossings removed:

Theorem 4.5.2. Let B° be a BFL B with a segment between crossings removed. There exists
a well defined 3-manifold with toroidal boundary S° which can be associated to B°. Moreover,
there exists a canonical way to close S° by attaching a solid torus to its boundary to get a space

S such that |B| = S.

Proof. The proof should be followed in Figure 4.11. Gem J is the canonical gem of the BFL B.
GemsJ’ and J'/ are obtained from J by 2-dipole creations. The last gem is subdivided into two

gems with boundary A and U. The boundaries of these gems are homeomorphic to the 2-torus
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Tezf = 6.+ %y, given in Lemma 4.5.1. It can be shown that gem with toroidal boundary U

induces a solid torus, thus completing the proof. [

Figure 4.11 Space |H|, d(|H|) = Tezf, canonical way to close it: |B| = |H|Upz_z2 |U], [U] solid torus






CHAPTER 5

Computational experiments and results

5.1 A census of prime spaces induced by small g-blinks

In Section 3.10 we saw that if we have a set with all representative g-blinks with < k g-edges,
then all spaces induced by blinks with < k edges are there. Even though, for any fixed £ > 1
this set is finite, we would like to search for spaces in an even smaller set and not lose any

space. This may be done if we believe in the following reasonable conjecture.

Conjecture 5.1.1. Let a space S be the connected sum of prime spaces A and B. If the minimal
blink presentations for A and B have respectively ny and np edges, then ng, the number of edges

for the minimal blink presentation of S, satisfies ng = ng + np.

A minimal blink for a space is a blink that has the same number of edges or fewer edges
than any other blink presentation for that space. A prime space is one that cannot be expressed
by a connected sum of two or more spaces different from S3. A composite space is a space that
is not prime, i.e. one space that can be expressed by a connected sum of two or more spaces
different from S. A blink presentation for any composite space is obtained by drawing the
blinks of each of its prime pieces separately in the same drawing: a red-green plane graph with
more than one connected component. This construction clearly defines an upper bound for the
minimal number of edges of the composite space: the sum of the number of edges of a minimal
blink for each of its prime pieces. Suppose space S is the connected sum of » prime spaces, a
minimal blink for S with » connected components satisfies this upper bound, otherwise there
would be a blink for one of its prime pieces with fewer edges than its minimum number of
edges which is a contradiction. The only possibility that remains to the conjecture to be false

is a blink presentation with less than » components. On the other hand we have,

93
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Proposition 5.1.2. If Conjecture 5.1.1 is true then, knowing one minimal blink for each prime
space that has a blink presentation with < k edges, it is possible to exhibit a minimal blink for

all spaces (composite or prime) that have a blink presentation with < k edges.

Proof. If § is a prime space that has a blink with fewer than k edges then, by hypothesis, we
already know one minimal blink for it. If S is composite, then exhibit together in a single
drawing the minimal blink of all its prime pieces. By the Conjecture 5.1.1 this is a minimal

blink for S. ]

A consequence of Proposition 5.1.2 is that, if Conjecture 5.1.1 is true, then to identify all
spaces that have a blink presentation with fewer than & edges it is sufficient to know only the
prime spaces that have a blink presentation with fewer than & edges. So, in our experiment,
this is what we do. We focus only on prime spaces. We simplify our computational effort by
answering not what are all the spaces with a blink presentation with fewer than k& edges, but
what are all the prime spaces with a blink presentation with fewer than & edges. So, we may
reduce the set of representative g-blinks to representative g-blinks that are prime or, in practice,

that are not easily shown composite.

Spaces have an orientation. If we swap the red-green edges of a blink the effect on the
induced space is its change of orientation. So, any set of blinks B that induces spaces S may
be easily extended to a set of blinks B’ that induces S and also the changed orientation version
of the spaces in S. The set B’ is just B plus the blinks of B with the red-green edges swapped.
This leads us to the following definition: a set of blinks is said to be k-prime-unavoidable if
every space with a blink presentation with < k& edges is induced by some blink in this set or a
red-green swapped version of some blink in this set. These notions are analogously extended
to g-blinks. A set of g-blinks is said to be k-prime-unavoidable if every space with a g-blink
presentation with < k g-edges is induced by some g-blink in this set or a red-green g-edges

swapped version of some g-blink in this set.
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What we mean concretely by the title of this section: a census of prime spaces induced by

g-blinks is a triple
(k, B, f: B —{1,...,n}),

where £ is a positive integer, # is a k-prime-unavoidable set of g-blinks and f is a surjective
function that maps each g-blink in % to an integer in {1,...,n} satisfying the constraints: if
B1,B; € # induce the same space or induce the same space with swapped orientations then
f(B1) = f(Bz), else f(B1) # f(B2). Note that f defines a partition of Z into n classes where
the g-blinks in each class induce the same space modulo orientation. For this reason we call f
the partition function of the census. In view of this definition of a census of prime spaces, the
steps to build one are: (1) define £; (2) define a k-prime-unavoidable set of g-blinks; (3) define
the partition function f.
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5.2 A prime-unavoidable set of g-blinks: U

To obtain a census of prime spaces induced by g-blinks with < &k edges, a set of k-prime-
unavoidable g-blinks is needed. Before defining the specific way we did this generation it is
good to say that in theory what is needed to do is simple: enumerate all representative g-blinks
up to size k and discard those that you can show that are composite or that are not minimal. In

practice we use some shortcuts to avoid a full enumeration of all representative g-blinks.

The procedure we defined to obtain a k-prime-unavoidable set was a pipeline with 4 steps.
The output of each step was the input to the next one. The final and intermediate results of this
procedure for k£ =4 is shown on Figure 5.1. The steps on this pipeline, presented on this figure
by an arrow and a number, are named: (1) BLOCKGENERATION, (2) BLOCKCOMBINATION,

(3) COLORING and (4) FILTERING.

result 1: blocks result 2: combined blocks

NOoo N/oeX
¢go@© O "o ©® Te Ty
O OX SObp

result 3: colored representants

AN / (Y \( result 4: filtered representants

® 9~ O N/ oo~

O X Jo X ® 9~ O
e

4-prime-unavoidable

F/G e

Figure 5.1 Pipeline of the k-prime-unavoidable set generation for k = 4
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The BLOCKGENERATION step has as input one positive integer k: the maximum number of
edges. Its output is all possible 2-connected plane graphs with number of g-edges not exceeding
k plus the single-edge plane graph. By convention we see all these plane graphs as green-edged
blinks. The blocks, besides the single-edged one, are obtained from the plane graph with two
parallel green edges shown on Figure 5.2A by applying inductively and in all possible ways
vertex subdivisions and face subdivisions. An example of vertex subdivision may be seen on
Figure 5.2B. Any two distinct angles on a vertex are a base for this operation. An example of
face subdivision may be seen on Figure 5.2C. Any two distinct angles on a face are a base for

this operation. For & = 4, the number of resulting blocks is 7 as it is shown on Figure 5.1. The

green-edged blinks do not have breakpairs.

vertex

block term used here is also aligned to the fact that the g-blinks induced from these resulting
A
7 K& —_—
4 63

face
subdivision
' ata, and a, ’
(A) (B)

Figure 5.2 Block generation

The BLOCKCOMBINATION step has as input &, the maximum number of edges or g-edges,
and the resulting blocks from the BLOCKGENERATION procedure. Here we see this input as
green g-blinks and apply the following algorithm. Let B the set with these input g-blinks or
blocks. Make 41 = B. For i from 2 to k make A4; the result of combining every g-blink at 4;_
with each g-blink in B. Combining a g-blink G with ng g-zigzags to a g-blink G’ with ng g-
zigzags results in ng X ng g-blinks. This is the result of merging G and G’ on basepairs coming
from all distinct combinations of g-zigzags. This includes all possible spaces obtainable from
merging G and G’ as asserts Proposition 3.9.3. The g-blinks that overflows the maximum
number of g-edges k are discarded. For k = 4, the number of resulting combinations is 17 as it
is shown on Figure 5.1. Now we do an important observation. Merging two g-blinks and then
assigning a color to each of its g-edges is the same as assigning the right colors in each of the
two g-blinks before merging and then merging them. This implies that coloring the all-green

g-blinks resulting from this step in all possible ways really spans all possible spaces.
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The COLORING step has as input the all-green g-blinks from the BLOCKCOMBINATION
procedure. The idea is to assign all possible g-edge color combination to each of the given
g-blinks. For each g-blink assigned with a coloring some tests are made and this g-blink may
be discarded if it is asserted that, by doing this, we are not losing a minimal g-blink to that same
space (or its swapped orientation version). Let G be a g-blink already assigned a coloring, these

tests are the following:

1. If the number of red g-edges on G is greater than the number of green g-edges then it is
discarded. This is justified by the fact the red-green g-edges swapped version of G will
not be discarded by this rule (green g-edges is greater than red g-edges) and it induces

the same space as G with orientation changed.

2. If G contains the structure shown on the left side of Figure 5.3A it is possible to apply
a Reidemeister move of type II reducing by 2 the number of crossings and preserving
the space. So G is unnecessary once its induced space was already considered by some

g-blink with fewer g-edges.

X %]

(A)

there is a g-blink
S presentation with S S
fewer crossings - -
(©) (D)

Figure 5.3 Structures to identify g-blinks that may be discarded

3. If G contains the structure shown on the left side pattern or the middle pattern of Fig-
ure 5.3B then it is unnecessary. If it contains the left side pattern of Figure 5.3B, by
a ribbon move it is converted to the pattern on the middle of Figure 5.3B that may be
converted by Whitney Trick to the right pattern of Figure 5.3B. All of them induce the

same space, and the right pattern has fewer crossings.
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4. If G contains the pattern on Figure 5.3C then it has a circumcised component and may
be simplified by moves in the BFL calculus to a g-blink with fewer crossings as it is

explained on pages 138—140 of [KL94]. So, it may be discarded.

5. If G contains the left or the right pattern on Figure 5.3D then it may be simplified by the
move K4 (1) of BFL calculus to the middle pattern with only one crossing. So, it may be

discarded.

6. If G seen as a BFL contains more than one component (more than one g-zigzag) and one
of the components is completely overcrossing the others or completely undercrossing the

others than it may be separated by Reidemeister moves and is not a minimal presentation.

If g-blink G passes all tests then one last transformation is done. The g-blink included in the
result set of this step is actually min{r(G),r(—G)}: the smallest g-blink between the repre-
sentative of G or the representative of —G (i.e. g-blink G with all crossings changed (C) or,
equivalently all g-edge colors swapped). This resulting g-blink is asserted to induce the same
space as G or its changed orientation version. Observe that the g-blinks resulting from this step
are all representatives. For k& = 4, the number of g-blinks resulting from this step is 12 (see

Figure 5.1).

The FILTERING step has as input the representative g-blinks resulting from the COLORING
step. Let B be this input set and R = { }, initially empty, be the result set. The filtering algorithm
flows like this:

1: while B is not empty do

2 G « an element of B
3 RM3 «+ closure of G by Reidemeiter 111 Move
4 if no element of RM3 may be discarded by rules 2 to 6 of the COLORING step then
5: R —RU{G}

6 end if

7 B «— B\RM3

8:

end while

The idea of this step is to use the Reidemeister III move, that preserves the number of

crossings and the space, to find some blink version of the space that may be simplified by the
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rules 2 to 6 explained on the COLORING step. If there exists such a version then that g-blink and
the whole closure of g-blinks obtained from it by Reidemeister I1I may be discarded. Otherwise
only the given g-blink on its Reidemeister III closure may be preserved (that is why we remove
all RM3 set on line 7 of the above algorithm). The result of this step for k = 4 is a set with 10
g-blinks (see Figure 5.1).

We name U the set resulting from this pipeline for £ = 9. This set is, as we saw in its
construction, a 9-prime-unavoidable set and has 3437 g-blinks divided in 1 g-blink with 1 g-
edge, 1 g-blink with 2 g-edges, 2 g-blinks with 3 g-edges, 6 g-blink with 4 g-edges, 12 g-blinks
with 5 g-edges, 43 g-blinks with 6 g-edges, 133 g-blinks with 7 g-edges, 585 g-blinks with 8
g-edges and 2654 g-blinks with 9 g-edges. We denote by U[1] the smallest g-blink in U, U|2]
the second smallest g-blink in U, up to U[3437] the greatest g-blink in U. The time elapsed to
generate the set U was less than twelve hours. At this point we have the first two ingredients to
a census of prime spaces up to 9 g-edges: (9,U,?). The only missing part is the third ingredient

of a census: the partition function. This is the subject of next section.

5.3 Topological classification of g-blinks in U

The set U is a 9-prime-unavoidable set of g-blinks. The next step to define a census of prime
spaces with a g-blink (or blinks) presentation with up to 9 g-edges (edges) is to identify what
g-blinks induce different spaces and what g-blinks induce the same space (modulo the ori-
entation). To reach this goal the first thing we did was to calculate, for each g-blink in U, the
homology group and the Witten-Reshetikhin-Turaev quantum invariant (for » € {3,4,5,6,7,8})
of its induced space. In Sections 3.4 and 3.5 we show how to do this calculation from a g-blink
presentation of a space. To help on this exposition we will use HG, QI and HGQI when we want
to refer to the homology group, quantum invariant, respectively. The time elapsed to calculate

the HG and QI of all g-blinks in U was less than half an hour.

The effect on the quantum invariant of changing the orientation of a space is that each

complex number in its sequence becomes its conjugate (remember that the quantum invariant
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is a sequence of complex numbers). So when two g-blinks have their Qls differing by, for
each r, one being the conjugate of the other, then these g-blinks may induce the same space in
different orientations. As it was defined for a census, g-blinks that induce distinct orientations
of the same space are mapped, by the partition function, to the same value. We are interested
in spaces modulo orientations. For this reason, we mounted from the HG and QI data of each
g-blink in U the information named HGnQI (HG and normalized QI). It is just the pair HG and
nQI where nQI is the normalized version of QI: if the first complex entry with imaginary part

in QI is negative then nQI entries are the conjugate of QI entries, otherwise nQI is equal to QI.

Using the HGnQI information of each g-blink we partitioned the set U into 501 classes.
The 3437 g-blinks of U induced 501 distinct HGnQIs. One consequence of this fact is that U
induces, at least, 501 different (modulo orientation) spaces. This HGnQI partition of the set
U is a first candidate for the partition function to the census we want. If the homology group
together with the quantum invariant is a strong enough invariant of space, then we already have
the exact partition function we want. To prove this, it remains to show that all entries in the
same HGnQI class indeed induce the same space. To do this, we need another tool. Before

entering into this topic, we want to make some comments about the HGnQI partition of U.

After partitioning the set U in HGnQI classes, a very apparent fact was that the quantum
invariant was almost perfect in identifying the 501 classes. It, alone, separated U into 498
classes. In only 3 cases the homology group was important to distinguish spaces that the

quantum invariant did not. In Figure 5.4 we show a blink presentation for these 3 cases. In the

u[8] U[3308] U[38] U[536] U[86] U[2385]
(1) (1) 8’ 3) 0)2° (1) (1)5'
3 1.0000000000 0.00000000001 3 2.0000000000 0.00000000001 3 1.0000000000 0.00000000001
4 0.0000000000 0.00000000001 4 3.0000000000 0.00000000001 4 0.0000000000 0.00000000001
5 -0.6180339887 0.00000000001 5 4.0000000000 0.00000000001 5 0.5000000000 0.36327126401
6 0.0000000000 0.00000000001 6 5.0000000000 0.00000000001 6 0.0000000000 0.00000000001
7 1.0000000000 0.00000000001 7 6.0000000000 0.00000000001 7 -0.5990311321 1.75675939461
8 1.0000000000 0.00000000001 8 7.0000000000 0.00000000001 8 1.0000000000 1.41421356231
9 0.0000000000 0.00000000001 9 8.0000000000 0.00000000001 9 0.2869889761 0.34202014331
10 -0.6180339887 0.00000000001 10 9.0000000000 0.00000000001 10 0.9270509831 0.95105651631
11 0.0000000000 0.00000000001 11 10.0000000000 0.00000000001 11 0.2325931483 -0.10622173161
12 1.0000000000 0.00000000001i 12 11.0000000000 0.00000000001i 12 -1.0000000000 2.00000000001

Figure 5.4 The 3 cases in U where HG helped QI to distinguish spaces
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first case, U[8] has HG (1) while U[3308] has HG (1)5! and the 12 first entries of the quantum
invariants, as is shown, are all real numbers. Indeed, all entries in the QI of U[8] sequence are
real once it has only one orientation. For a proof of this fact note that DUAL(U[8]) is US|
with all edges being red which is also U[8] after applying (C) (change crossings). As these
two g-blinks are the same g-blink and they are the two possible orientations for the space, we
can conclude that this space has only one orientation. In the second case, U[38] has HG (3)
while U[536] has HG (0)22 and the 12 first entries of the quantum invariants, as is shown, are
all integer numbers. In the third case, U[86] has HG (1) while U[2385] has HG (1)5' and the
12 first entries of the quantum invariants, as is shown, are all complex numbers. It might be
the case that the quantum invariant in some point distinguishes these spaces as the homology

group did. We did not check this.

Now let’s return to our open problem. Are the 501 HGnQI classes really inducing the same
space or some of them induce more than one space? To answer this question we used 3-gem
theory. We saw in Section 4.4 that from a g-blink we can obtain a 3-gem inducing the same
space as it does. This fact enables us to change our question in g-blink language into a question
in 3-gem language. The idea is to take, for each of the 501 HGnQI classes, all g-blinks in the
same HGnQI class, calculate a 3-gem version for it and then try to find a proof that they are
the same space, i.e. a path of “moves” in 3-gems that preserve the induced space connecting all

these 3-gems.

The 3-gem that we associated to each g-blink in U was given by the function GEMOFG-
BLINK shown in Algorithm 3. The idea of this function is to simplify the initial 3-gem of
the g-blink given by the GBLINK2GEM procedure explained in Section 4.4 using dipole can-
celations, py-moves, p3-moves and TS-moves until it cannot be simplified anymore or until
a certain timeout occurs. This step resulted in 999 distinct gems for the 3437 g-blinks of U.
We used a timeout of 12 seconds. From these 999 3-gems, 657 (or 65%) gems were proven
to be TS-class representatives (minimum 3-gem in the class) such that the entire class had no
simplifications of the types: dipole cancelation, po-move and p3-move. The remaining 342 3-
gems were the minimum 3-gem obtained before the timeout occurred. The 3-gem also encodes

the orientation of the space, but, in this case we used 3-gems modulo orientation. In other
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words, the 3-gem we associated to each g-blink could be exactly the same space, or the same

space with orientation changed. As it might be clear now, this is enough here: spaces modulo

orientation.

Algorithm 3 Algorithms for 3-Gems

function GEMOFGBLINK(G)
J — GBLINK2GEM(G)
while true do

1:

2

3

4: SIMPLIFY GEM(J)

5 SEARCHINTSCLASS(J, 12 seconds)

6 if J has no dipole, no p,-pair and no p3-
pair then
break

end if
: end while
10: return J

11: end function

® X

—_—

: procedure SIMPLIFYGEM(J) > J becomes its
simplified version
while true do

if there is a dipole in J then

apply dipole cancelation in J

else if there is a p3-pair or py-pair in J
then
apply ps-pair or apply pz-pair in J
else
break
end if
10: end while

11: end procedure

© »® 2D

1: procedure SEARCHINTSCLASS(J, maxtime)

2:

b A A

10:
11:
12:
13:
14:
15:
16:
17:
18:

C—{J} U—{J} > C is the current
TS-class of J and U are the unprocessed
gems

while U is not empty and elapsed time <
maxtime do
J —ageminU
U—U\{J'}
for all possible TS-moves m inJ' do

J" «— J' with TS-move m applied
if J” ¢ C then
if there is a dipole or py-move
or p3-move inJ” then
J « J" and exit
else
U—Uu{J’}
C—cu{J’}
end if
end if
end for
end while
J — min{J' € C}

19: end procedure

The remaining challenge at this point was to find whether these 999 3-gems, seen as nodes

of a graph, could be connected in 501 connected components, where a connected component

means that all gems in the same component induce the same space (modulo orientation). So,

we started to insert edges in this graph of 999 nodes and initially no edge. This was done by

“perturbing” the gems on the nodes by using U-moves and then applying the same simplifica-

tion procedure used in the function GEMOFGBLINK until a gem with no simplification or a

timeout occurred. This final gem, if not yet in our graph, was added as a new node. An edge,



104 CHAPTER 5 COMPUTATIONAL EXPERIMENTS AND RESULTS

if not existent, from the perturbed 3-gem node to this new, or already existent, node, was also
added to the graph. This procedure was oriented by the HGnQI classes, so if a HGnQI class
was already a single connected component then nothing more was needed to be done there: the
HGnQI class was proved to be a single space (modulo orientation). This procedure of connect-
ing the gems of a HGnQ)I class on this graph took about 3 days with manual interference being
important: by looking at the graph we perturbed the most promising nodes. The final result
was: 499 of the 501 HGnQI classes were proven to induce a single space (modulo orientation).

In only two HGnQI classes we could not find a single connected component.

/
oo

(A) (B)

Figure 5.5 Graphs of g-blinks (red nodes) and gems (yellow nodes). The first two are trees and the last
two are forests with two components (the two uncertainties)

D)

Figure 5.5 shows subgraphs (trees) for 4 HGnQI classes on the final graph. The red nodes
are g-blinks from U. The yellow nodes are the 3-gems. Note that every red node is connected
to a single yellow node: this yellow node is the result of the GEMOFGBLINK applied to this g-
blink. Figure 5.5A was an easy case where all g-blinks of the same HGnQI class were pointing
right to the same 3-gem. Nothing was needed to do in this case. Figure 5.5B was one of the
difficult cases: many redundant edges (not shown) and different 3-gems were generated before

all g-blinks were connected.

U[1466] U738 up2233) U[2866] UL2125] UI3089]

SEOWSHVE QB P
— = e
(D ®) @ & ®)

O

Figure 5.6 The only 2 classes with same HGnQI where a proof of the homeomorphism was not found
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Figures 5.5C and 5.5D presents the two cases where one doubt was left. In each of these
cases, two connected components remained: they are shown with the dark line separating them.
In the first case, Figure 5.5C, the HGnQI class had 5 g-blinks where 4 of them were proven
to be the same space. In the second case, the HGnQI class had 3 g-blinks where 2 of them
were proven to induce the same space. A blink and BFL presentation for the g-blinks involved
in these doubts are shown in Figure 5.6. In the first doubt, the g-blinks involved are U[1466],
U[1563], U[1738], U[2233], U[2866] and U[1563] is the only g-blink we did not find a proof
as being the same space (modulo orientation) of the others. In the second doubt, the g-blinks
involved are U[2125], U[2165], U[3089] and U|[2165] is the only g-blink we did not find a proof
as being the same space of the others. Is there a proof for these two cases and we just could not
find them or are these the only weak points of the HGnQI invariant on the set U? We leave this

question open and register it as the following conjectures.
Conjecture 5.3.1. The spaces induced by all 5 blinks or BFLs on Figure 5.6A are the same.

Conjecture 5.3.2. The spaces induced by all 3 blinks or BFLs on Figure 5.6B are the same.

The only reason we conjecture these stems from the fact that HGnQI have not failed in all
other 499 cases. But, the fact that we had no success, after various days of computational effort
trying to prove these conjectures using the simplification combinatorial dynamics of 3-gems,
suggests the contrary: these conjectures are false. Figures 5.5C and 5.5D show the two trees

that could not be connected for each case after all the computational effort.

All data involved in all the experiments we explained here are in a computer program named
BLINK. So a proof that all HGnQI classes indeed induce the same space, except for the two

cases explained, can be exhibited by this program.

In the 3-gem presentation it is sometimes possible to identify that its induced space is com-
posite. For example the space induced by g-blink U[31] is also induced by a 3-gem (r}‘8 in the
3-gems catalogue of [Lin95]) that contains a disconnecting quartet, i.e. four edges with distinct
colors that disconnected the 3-gem. The existence of this structure in a 3-gem or the existence
of handles, i.e. connected sums with S? x S!, is a proof that the induced space is composite. In

the 501 HGnQI classes, using this kind of 3-gem information, we could prove that 14 of them
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were composite. The rules that we used in the construction of U were not able to identify that
some g-blinks induced composite spaces, but, anyway, that was not the goal there. The goal
there was to create a small set of g-blinks that did not lose a minimal presentation by g-blink
of a prime space. This is the important property of U: all prime spaces have a minimal g-blink
presentation in U. Using this information of the 14 composite classes, we named each of the
501 HGnQI classes like this: the 487 classes that were not proven composite gained names 1.1,
2.1,3.1...32,41...45,51...5.6,6.1...6.19,7.1...7.38,8.1...8.119and 9.1 ... 9.296;
the 14 classes that were proven composite gained names 6.1c ...6.3c, 8.1c...8.5cand 9.1c ...
9.6c. The number before the point stands for the number of g-edges of the minimal g-blink in
U found for that space. Let U[n.i] denote the smallest g-blink (i.e. smallest code) in class 7.7,
i.e. Uln.i) = min{G € n.i}. For instance U[5.1] is U[11] and U[6.1c] is U[31]. The number
after the point stands for the following: n.1 is the class where g-blink U[n.1] has n g-edges and
is the smallest g-blink among all classes Ul|n. ], for any ; that defines a valid class name; n.2
is the class where g-blink U[n.2] has n g-edges and is the second smallest g-blink among all
classes Uln.j], for any j that defines a valid class name; and so on. The two classes that we do
not know whether they induce a single space or two spaces are 9.126 (Figure 5.6A) and 9.199
(Figure 5.6B).

The 14 composite spaces in U are in Appendix B. The quantum invariant at level r of the
connected sum of spaces 41 ...4, is the product of their quantum invariants at the same level
divided by the 7-th quantum invariant of S* to the power n — 1. Using this we could align
the orientations of the prime spaces that produced these composite spaces. Figure 5.7 shows

explicitly these 14 spaces as a prime space composition with the correct orientation.

The space S? x S! has a blink presentation that is just a vertex and no edges, i.e. a BFL that
has no crossings and is just a closed loop. This space is a special one as it is the only prime
space that has a blink presentation without edges. By the rules we used on the construction of
set U this space needed not to appear once: (1) we did not include blinks without edges and (2)
only one minimal presentation of a space was asserted to appear. This space should be included
artificially after. In spite of that, S?> x S! appeared as class 6.5. Figure 5.8 shows a blink and a

BFL for the 36 g-blinks in class 6.5. In a strict sense, this class could be named 0.1 and spaces
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Figure 5.7 The 14 composite spaces in U
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Figure 5.8 Blink and BFL presentations for g-blinks in 6.5: space S? x S!

Theorem 5.3.3. Any prime space that has a blink presentation with < 9 edges induces the same

space (modulo orientation) as one and only one of the 487 blinks in Figure 5.9 or the 487 BFLs

in Figure 5.10 or the 487 spaces shown in Appendix A.
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Proof. The construction of set U asserts that it contains at least one minimal g-blink for each
prime space except for space S* x S!, which is a special case where its minimal blink presenta-
tion has no edges: only a single vertex. In spite of that S? x S! appears in U as class 6.5 so any
prime space is included. The proof that there are only 487 (with 2 doubts) is in the program

BLINK. ]
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Figure 5.9 List of 487 blinks that induce once any prime space (modulo orientation) that has a blink
presentation with < 9 edges
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5.4 Spaces induced by simple 3-connected monochromatic blinks

Blinks bring to the stage a very interesting connection: spaces and plane graphs. Can concepts
of graph theory when interpreted in space language bring light to some unknown aspect of

spaces? Some new invariant for spaces?

With this spirit, what can we say about the space of a blink that is k-connected? In Chapter 3
we saw that the blocks (2-connected pieces) of a blink may be recombined in different ways
leading to the same space. What are these blocks? In this crude form, this concept of block
or more general k-connected blink does not mean something useful in the language of spaces
because of the following observation: using the B, move of blink calculus (i.e. RM, in BFL
calculus) explained on Section 3.2 one may obtain blinks with higher connectivity inducing
the same space. But this comes at a price, these equivalent versions with higher connectivity
contains local simplifications (moves that reduce the number of edges) that leads back to the
first blink we started. A family of blinks that do not contain these local simplifications are
the monochromatic blinks. Note that all simplification moves on the blink calculus shown in
Section 3.2 are, except for B4(1), from pieces with two colors. When talking about blocks or
higher connected monochromatic blinks there is no local simplification at all. So, the connec-

tivity issue on monochromatic blinks might mean something on spaces.

7.29

Figure 5.11 Non-trivial pair of green blocks (2-connected blinks) inducing the same space

Let B be a green (all edges green) blink, B’ be a green blink whose map (plane graph) is the
dual map of B, B” be B reflected on the plane and B” be B’ reflected on the plane. As we saw in
Chapter 3 all these blinks induce the same space modulo orientation. Let’s denote as trivial a
pair of blinks 4 and B if they induce the same space modulo orientation and 4 € {B,B’,B" B""}.
A pair of blinks inducing the same space modulo orientation that is not trivial is called non-

trivial. Are all pair of green blocks (2-connected blinks) that induce the same space modulo



112 CHAPTER 5 COMPUTATIONAL EXPERIMENTS AND RESULTS

orientation trivial? No. Space 7.29 in Appendix A has a counterexample. Figure 5.11 shows
a pair of non-trivial green 2-connected blinks in space 7.29 that induces the same space. By
the fact that they all induce the same space, there must exist paths connecting these blinks (or
BFLs) using the moves on the blink calculus (or BFL calculus). Can you find such a path? We
found the path via gem theory.

What about simple 3-connected monochromatic blinks? Are there non-trivial pairs of sim-
ple 3-connected monochromatic blinks? To answer this question we generated a set named 7
with all simple 3-connected green blinks up to 16 edges' and calculated their HGnQI invariants
(QI up to level 8). The result was interesting. There are 708 simple 3-connected monochro-
matic g-blinks and they are divided in 381 classes HGnQI. These classes were named: 6.1t,
8.1t, 9.1t, 10.1t... 10.2t, 11.1t ... 11.2¢, 12.1t ... 12.9t, 13.1t ... 13.11¢, 14.1t ... 14.36t, 15.1t

. 15.76t and 16.1t ... 16.242t. This name convention is analogous to the convention of the
HGnQI classes in U except for the letter “t” at the end. These classes are presented with details
in Appendix C. In these 381 classes there are only 11 classes with exactly one non-trivial pair

candidate. They are shown in Figure 5.12.

14.24t 15.16t

15.19t
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Figure 5.12 Doubts on simple 3-connected all green blinks
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Is any of these a non-trivial pair or all of them induce different spaces modulo orientation

that the HGnQI could not capture? We leave this question open.

I'To generate the simple 3-connected maps we started from the wheel maps (maps that are a polygons with its
vertices connected to a central vertex) and then, inductively, we subdivided the faces and vertices in all possible
ways preserving the 3-connectivity property.
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Conclusions and future work

6.1 Results, uncertainties and the need of new invariants

BLINK CALCULUS

The first contribution of this thesis that we want to stress here was given in Section 3.2. Based
on the BFL calculus (i.e. Kirby’s calculus reformulated in BFL language) we obtained a purely
blink calculus. This calculus is a formal language which is a counterpart for homeomorphism
of spaces. Figure 6.1 presents again our blink calculus. Although theoretically complete (it is
supported by Kirby’s Calculus) this calculus was not used in our computational experiments
as a tool to prove homeomorphisms. For this task we used the combinatorial simplification
dynamics of 3-gems. In spite of that, we think that the blink calculus can help in the search for

new space invariants.

DECOMPOSITION/COMPOSITION THEORY

A second contribution of this work that was important to the computational results are the

following propositions and theorems in g-blink language:

(Theorem on partial dual 3.8.1) Let A and B be arbitrary disjoint g-blinks, (a,b) a basepair
on them. Then Ala] + B[b] X Ala] + DUAL(B)[b].

(Theorem on partial reflection 3.8.2) Let A and B be arbitrary disjoint g-blinks, (a,b) a
basepair on them. Then(A[a] + B|b] R4 [a] + REFLECTION(B)[b].

(Theorem on partial refDual 3.8.3) Let A and B be arbitrary disjoint g-blinks, (a,b) a
basepair on them. Then A[a] + B|b] R4 [a] + REFDUAL(B)|[b].

The third theorem on partial refDuals is obtained directly from the framed link theory.

113
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Figure 6.1 Blink formal calculus by local coins replacements

Given this third theorem, the first two theorems are equivalent: given one we have the other.
The theorem on partial reflection was tricky to obtain. We used both the theory of gems and
the BLINK2GEM algorithm as well as topological machinery to exhibit an explicit homeomor-
phism. Section 4.5 contains this proof. These theorems yield a block decomposition/composition
theory which leads to the representative concept and curtailed search spaces of our computa-

tional experiments.

AN UNAVOIDABLE SET OF BLINKS UP TO 9 EDGES

We achieved our initial main objective which was to classify spaces presentable by blinks

with small number 7 of edges. At the level of n < 9 the combination of tools

* theory of decomposition/composition leading to representative g-blinks — which reduces

the search space
* quantum invariants and homology — which provide distinctiveness
» combinatorial simplification dynamics of 3-gem theory — which provides similarity

was as effective as leaving only two uncertainties in more than 500 spaces. These uncertainties,

as we saw in Section 5.3, were registered as Conjecture5.3.1 and Conjecture 5.3.2. To be
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honest, these conjectures are actually doubts and seem an interesting research problem. It
could be answered by a new invariant which complements the HGnQI invariant. In any case
(i.e. the two conjectures are false, or one is true and the other is false, or both are true) the
relevant fact is that any space that has a blink presentation with up to 9 edges is induced by
only one of the classes in Appendix A, where classes 9.126 and 9.199 may be broken into two
classes each. A space that is not prime and has a blink presentation with < 9 edges is just a

blink with more than one prime component which is in the catalogue (Section 5.1).
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Figure 6.2 The only 2 classes with same HGnQI where a proof of the homeomorphism was not found

In the case of simple 3-connected monochromatic blinks with up to 16 edges there are
only the 11 uncertainties shown in Figure 6.3. We did not use the simplification combinatorial

dynamics of 3-gems to deal with these cases.
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Figure 6.3 Doubts on simple 3-connected all green blinks
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Putting together blinks that induce the same space in a non-trivial way (Appendix A, Ap-
pendix B and Appendix C) we hope to be contributing with non-trivial examples that can moti-
vate and help the search for new effective subtle invariants of spaces to complement the HGnQI

invariant.
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6.2 The inverse algorithm: from gem to blink

A rather frustrating fact up to now is that we could not find a blink for the space EUCLID).
This space is generated by the rigid gem r§4 (notation of 3-gems catalog of [Lin95]). Blinks

and BFLs for the other euclidean spaces are given below.

EUCLID, EUCLID, EUCLID, EUCLID, EUCLID,
Dy g P O DB

They correspond, respectively, to spaces 6.8, 7.10, 8.32, 5.4 and 6.13. By looking at quantum

)]

invariants of these spaces (see Appendix A) we are led to the following conjecture.

Conjecture 6.2.1. The absolute value of the quantum invariants of the euclidean spaces are

non-negative integers for all levels r.

The missing EUCLID; space motivates the following discussion.

There exists a rather simple algorithm to go from a framed link inducing a space to a tri-
angulation of the same space. This was first done in chapter 11 of [KL94] via graph encoded
3-manifolds or gems. This algorithm was improved here in Section 4.4 and it is a central tool in
the BLINK program to prove spaces in U are homeomorphic. Figure 6.4 shows this algorithm.

Thus to get a gem from a blackboard framed link is a direct task.

Figure 6.4 Blink to gem algorithm: indispensable to prove homeomorphisms of blinks

However, the contrary, given a gem to find by a polynomial algorithm a blackboard framed

link inducing the same 3D-space is, as far as we know, an untouched problem in the literature.
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Figure 6.5 shows this computational gap as a red arrow. The reason why it is desirable to have
this arrow in black stems from the fact that the quantum invariants are not computable from a
triangulation or gem based presentation of 3D-spaces. The two languages, triangulations and

blackboard framed links have at present only a one way translation.

quantum invariant of
Witten-Reshatiken-Turaev

—  Liink Heegaard

g-blink 4—— Diagrams triangulation
\\ ff ‘\/ 3.gem
blackboard
framed link ? Tl

special spines

Figure 6.5 Blink based presentation and 3-Gem based presentation

Trying to get this converse algorithm took a long a time of our research for this thesis. Only
recently we got confident that we have succeeded. A first step in this direction was given in the
paper [Lin07], where a linear algorithm to prove the Lickorish-Wallace Theorem is provided.
The second part, which actually presents the blink from the gem is a joint work with S. Lins
[LLO7] and awaits a proper computer implementation. The first test of this implementation will

be to get a blink for EUCLID;.

6.3 The BLINK computer program

A computer program to manipulate spaces through its many possible presentations was one
of our goals in this work. Indeed, a great effort was made to bring BLINK to life: a program
written in Java that, at this moment, has more than 800 hundred classes and more than 70000
lines of code. Today, BLINK supports blinks, g-blink, BFLs and 3-gems. The idea is, in the

future, to bring other possible space presentations, like special spines, into it.

To make BLINK a flexible program we decided that its interface would be a Command Line

Interface. It displays a prompt and the user enters a command or a script written in a language
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that we also name BLINK. Once a command or script has been entered, the program calculates
the script result and shows it to the user. The flexibility we get in this type of design is good;

for example we can combine functions and easily express more complex functions.

Besides the calculation of invariants, the identification of certain structures into 3-gems
(e.g. disconnecting quartets, dipoles) or into g-blinks (e.g. simplification points) one of the
main characteristics of BLINK is its capability of presenting drawings or diagrams for blinks,
g-blink, BFLs and 3-gems. Almost all drawings on this thesis came from BLINK. To get good
looking and correct drawings for blinks, g-blinks and BFLs took us a long time once we didn’t
know a good way of doing it. But finally we found a great solution: Tamassia’s Algorithm

[Tam87].

We have implemented the following four algorithms to deal with the drawing issue. Except
for the first algorithm, the other three are further fine-tuned with Bézier curves and splines

techniques ([FvDFH90]) to produce rounded-drawings with curved edges.

1. Coin-drawing Algorithm: this was our own first original algorithm which we imple-
mented to correctly draw in a visible scale the whole of any plane graph. The drawing
is in the interior of a disk named a coin. The coin-drawing algorithm chooses and draw
a spanning tree of the graph with appropriate lengths and angles. These ensure that the
remaining edges can be displayed as a path which is a line segment, an arc of circle and
another line segment. This is the simplest algorithm producing the less pleasing aestheti-
cal effect. Nevertheless, these coin-drawings are important because they were, for a long
time in our work, the only general method with total visibility. Figure 6.6 presents an

example of our coin drawing algorithm.

86F7 3

5 2e
6'393

Figure 6.6 Coin drawing of U[1078]
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2. Tutte’s Barycentric Algorithm [Tut67]: we have implemented this well known algorithm

that draws a 3-connected plane graph by choosing the external face and extending the
drawing so that every interior vertex is in the barycenter of its neighbors. Frequently, it
produces pleasant drawings. However it does not treat the less connected graphs which
are central for our work: loops, pendant vertices and cut-vertices are of fundamental
importance in blink theory. Another problem that occurs with Tutte’s based algorithm
is the one of discrepant scales: some parts of the drawing are exponentially smaller that
others, and simply disappear from the drawings. Despite of these disadvantages, Tutte’s

algorithm works well for the majority of blinks in the set U.

. Koebe, Andreev and Thurston’s Theorem on circle packing in the hyperbolic plane: beau-

tiful drawings of plane graphs are possible to obtain from the geometry of the hyperbolic
plane. Given a 3-connected plane graph, there exist circles centered at the vertices of the
graph so that the edges are defined by the contact points of two circles. See the articles of
Smith [Smi94], Stephenson [Ste03] of Collins and Stephenson [CS03] where algorithms
are outlined for the case of triangulations. The Theorem yielding the circle packing was
proved independently by Koebe [Koe36], Andreev [And70] and by Thurston [Thu82].
We have implemented our own version of the algorithm which works in the case of
3-connected graphs. However, it suffers the same disadvantages as Tutte’s Algorithm.
Nevertheless, when it works it produces the nicest results. Figure 6.7 presents a blink, its
BFL, the circle packing that defined the first two drawings, and the first three drawings

together.

Figure 6.7 Circle packing of a 3-connected blink

4. Tamassia’s Algorithm [Tam87]: to embed an arbitrary plane graph with valency at most
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4 in the rectilinear grid so as to minimize the number of bends. This algorithm came to
our attention only at latter phase of our research. Fine-tunings of it has all the properties
we needed: it correctly draws any plane graph and it does not suffer from the undesirable
phenomenon of discrepant scales: all the vertices and the edges are entirely well visible.
The objective of the method is to minimize (in a precisely defined mathematical way)
the number of bends. The algorithm depends three times on the algorithm to compute a
minimum cost-flow in a network. The essence of this algorithm is in the design of the
first network. Each feasible flow in this network encodes valid “shapes” for the edges
of the graph. This encoding tells, for example, that an edge has no bends or that it has
one bend to the right then one bend to the left. When a minimum flow is found in this
network the minimum number of bends for a valid rectilinear embedding of the given
graph is found. The other two networks are used to find the lengths of the horizontal end
vertical segments of the edges. In order to have Tamassia’s algorithm available, we had
first to implement the minimum cost flow algorithm in its full generality via the network
simplex method. We have based our implementation on the lucid exposition Chapter 19
of [Chv83] and in the (editor’s categorization) “Exceptional Paper” [GHBG77], which
is the original source of the network simplex method. Tamassia’s algorithm is an un-
expected application of network flow theory in its full strength. Since its publication in
1987, it has become a theoretically beautiful at the same time a practical device used
on dozens of applications. Having implemented it from scratch, we had the opportunity
of tailoring it to fulfill our expectations on drawing of general plane graphs. In particu-
lar, the restriction about the maximum degree 4 is easy to overcome. Finally, the use of
Bézier curves and splines ([FvDFH90]) makes the drawings more pleasing aesthetically,
with smaller perceptual complexity. All drawings in the Appendices are based in this

algorithm.

We want to make BLINK an open source project on the internet but this wasn’t done yet.
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AN EXAMPLE OF BLINK USAGE

We finish this section with an example of the usage of BLINK. Here is the code:

// associates B to the g-blink with 4 parallel green edges: U[5]
B = gblink(5)

// all possible toroidal sums with B up to 24 edges

C = combineGBlinks ({B},24)

// calculate representative

C = rep(Q)

// remove duplicates

C = set(Q)

// homology groups on all g-blink of C

HGs = hg(C)

// calculate quantum invariant on all g-blink of C up to level 4
QIs = gi(C,4)

// produces the blink drawings

db (C,cols=10,rows=4,eps="blinks.eps")

// produces the link drawings
dl(C,cols=10,rows=4,eps="1inks.eps")

The BFL presentation of U[5] is the first in U to have two components. It is a blink with
four parallel green edges. By merging U[5] with itself in all possible ways we obtain 38 rep-
resentative blinks with < 24 edges. These 38 blinks and their associated BFLs are shown in
Figure 6.8. We calculated homology group and the quantum invariant up to level 4 of these 38
blinks. We could distinguish 24 spaces. The blinks we cannot distinguish with this experiment
are: {9,12}, {10,13}, {16,27,36}, {17,19,25,28}, {18,21,26,29,31}, {20,24}, {23,30},
{32,34}.

# HG =3 =4 # HG =3 r=4

01 22 1.41421+0.00000i 1.50000 — 0.50000i 20 20 8.00000 4 0.00000i 8.00000 — 14.00000¢
02 (1) 22 2.00000+0.00000i 2.00000 — 1.000007 21 26 8.0000040.00000;  10.00000 — 12.00000i
03 24 2.82842 +0.00000i 3.00000 — 2.00000i 22 26 8.00000 -+ 0.00000i 6.00000 — 12.00000¢

04 (2)2%  2.82842+0.00000i 3.00000 — 1.00000: 23 26 8.00000+0.00000i  8.00000 — 10.00000i
05 (1)2*  4.00000+0.00000i 5.00000 — 3.00000: 24 26 8.00000+0.00000i  8.00000 — 14.00000i
06 (1)2*  4.00000+0.00000i 4.00000 — 4.00000: 25 26 8.00000+0.00000i  8.00000 — 12.00000i
07  (3)2%2  4.00000+0.00000i 6.00000 + 0.00000i 26 26 8.00000 +0.00000i  10.00000 — 12.00000i
08 (2)2*  5.65685+0.00000i 8.00000 — 6.00000i 27 26 8.00000 +0.00000i  14.00000 — 12.00000i

09 26 5.65685 4+ 0.00000i 7.00000 — 7.00000: 28

(
(
(
(
(
(
(
(
(1)2°  8.00000+0.00000i  8.00000 — 12.00000i
10 (2)2*  5.65685+0.00000i  6.00000 —6.00000i 29  (
(
(
(
(
(
(
(
(
(

)
)
)
)
)
)
)
)
)
)2 8.00000+0.00000i  10.00000 — 12.00000i
11 2% 5.65685+0.00000/  5.00000—7.00000i 30 (1)
12 20 5.65685+0.00000i  7.00000—7.00000i 31 (1)
)
)
)
)
)
)
)

26 8.00000+0.00000i  8.00000 — 10.00000i
26 8.00000 4 0.00000i  10.00000 — 12.00000i

13 2)2*  5.65685+0.00000i 6.00000 — 6.00000: 32 24 8.00000 +0.00000i  14.00000 — 10.00000i
14 2)2*  5.65685 4 0.00000i 10.00000 — 4.000007 33 24 8.00000 4 0.00000i 12.00000 — 8.00000:
15 4)22  5.65685+0.00000i 14.00000 +2.000007 34 24 8.00000 4 0.00000i  14.00000 — 10.00000i

24 8.00000 + 0.00000i 8.00000 — 8.00000:

26 8.00000 4+ 0.00000i  14.00000 — 12.00000i
24 8.00000+0.00000i  22.00000 — 6.00000i
22 8.00000+0.00000i  32.00000 4 4.00000i

26 8.00000 4+ 0.00000i  8.00000 — 12.00000i 36
26 8.00000+0.00000i  10.00000 — 12.00000i 37
)26 8.000004-0.00000i  8.00000 — 12.00000i 38

17
18
19

(
:
16 (1)25  8.00000+0.00000/  14.00000 — 12.00000i 35
(1)
(1)
(
Observe the curious fact that, except for the first blink, the quantum invariants at level » = 4 are

Gauss integers (i.e. a+ bi with a, b integers). This type of experiment is very easy to do with

BLINK.
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Figure 6.8 Toroidal sums or g-blink merges up to six copies of the quaternionic space

6.4 Two final remarks

123

First. Recently we have extended the U set to blinks with up to 10 edges. The number of blinks

was increased from 3437 to 17948. The number of potentially prime classes increased from

487 to 1025. The number of composite classes increased from 14 to 40. We did not attempt the

topological classification of the classes 10.  using 3-gems.

Second. We have a contract with World Scientific Publisher to write a book to be co-

authored by S. Lins based on the material of this thesis. The tentative title of this book: A/l
Shapes of Spaces: a Genealogy of Closed Oriented 3-Manifolds and it should be finished by

the year 2008.






APPENDIX A

The 487 potentially prime spaces in U

We here present the 487 spaces that are “potentially prime” once we could not prove them
composite in our tests. One thing is certain, as stated in Theorem 5.3.3: any prime space that
can be presented as a blink with < 9 edges induces the same space (modulo orientation) as
one and only one of these 487 spaces. Actually there are two points where this last statement
may fail: space 9.126 and space 9.199 (although they have the same HGnQI we could not find
a proof of homeomorphism between g-blink U[1563] and the other g-blinks in 9.126 and g-
blink U[2165] and the others in 9.199). All 3437 g-blinks in U appears in this Appendix or in

Appendix B.
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Figure A.1 Elements of catalogue

The elements of this catalogue are: (1) the space name: 67 is a synonym for 6.7; (2) the
primality test outcome; (3) the homology group; (4) the number of g-blinks in U that induces

this space; (5) number of 3-gems identified in the same ts-class of the minimum 3-gem found

125
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for this space: full means that all ts-class was identified, partial means that we do not know if
all ts-class was identified; (6) the minimum blink presentation for this space in set U and also
a minimal presentation for this space (this is always true, except for class 6.5 that should be
0.1); (7) the name of the g-blink in U; (8) its number of edges; (9) its number of blocks in the
blink presentation (2-connected components); (10) its orientation compared to the orientation
of the QI shown: + sign means the same and - sign means different; (11) the corresponding
BFL presentation; (12) other g-blinks in the same space; (13) the code of the minimal 3-gem
found for this space the code convention is defined in [Lin95]; (14) the number of handles
(composition with S? x S! and the number of vertices of this 3-gem); (15) the quantum invariant
of this space in polar form where the angle is divided by 7; (16) the name of this minimal 3-gem

in the catalogue of [Lin95] when it is present in this catalogue.

The spaces that have integral quantum invariants up to level 12 are: 6.5 (S* x S!), 6.8, 6.18
and 8.32. The spaces that have real but not integral quantum invariant up to level 12 are 1.1, 2.1,
4.4,6.14, 6.19, 8.58, 8.70, 8.75, 8.76, 8.81, 8.86, 8.87, 8.89, 8.100, 8.102, 8.103, 8.117, 9.23,

9.183. The remaining classes have entries with non-zero imaginary part (i.e. 8/ ¢ {0,1}).



APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

127

14

U[1] edges: 1 blocks: 1 orient: +

U[135] edges: 7

blocks: 3 orient: +

U[256] edges: 8

B

blocks: 2 orient: +

%

U[259] edges: 8

=

blocks: 2 orient: +

%

U[261] edges: 8

5

&

blocks: 2 orient: +

©

u[s18]

edges:

e

B

(4

&)

-

U[820] edges:

©

0%

B

(S

&)

~

blocks: 2 orient: +

U[822] edges:

©

1%,

u

B

(4

&)

-

blocks: 2 orient: +

]

[m)

0

b

—
-
L-‘]

locks: 2 orient: +

U[1150] edges: 9

!

U[1153] edges: 9

blocks: 3 orient: +

a

]

[[

blocks: 3 orient: +

Qq

i

([

blocks: 3 orient: +

a

]

[[

blocks: 2 orient: +

(

blocks: 2 orient: +

(

blocks: 2 orient: +

(

blocks: 2 orient: +

1]

blocks: 2 orient: +

46 ]

) 119 blinks
2 o8
ry  #ts(full) 1
r mod theta/pi #sts
.707106781 . 2
gi 8 . 580083080 8 . 888888888 3 U[84] edges: 7 blocks: 2 orient: + U[172] edges: 7
05 0.371748034 0.000000000 4 l l Y
06 0.288675135 0.000000000 5 | [
07 0.231920614 0.000000000 6 C_1 o
08 0.191341716 0.000000000 7
09 0.161229842 0.000000000 8 o
10 0.138196601 0.000000000 9 . . iont: .
11 0.120131166 0.000000000 10 U[123] e(iges.? blocks: 1 orient: + U[240] edges: 8
12 0.105662433 0.000000000 11 j
. a —_—
o - [N
hOv2 a & J L
U[263] edges: 8 blocks: 3 orient: + U[598] edges: 8 blocks: 1 orient: + U[644] edges: 8 blocks: 3 orient: + U[804] edges: 9
r )
-5 an o p
j ; | —d - | §
—J kJ C L
U[318] edges: 8 blocks: 2 orient: + U[604] edges: 8 blocks: 1 orient: + U[645] edges: 8 blocks: 3 orient: + U[810] edges: 9
M
SNeE. 5 alaNemy
L—_,-LL] L= )
MJ
C -
U[432] edges: 8 blocks: 4 orient: + U[636] edges: 8 blocks: 4 orient: + U[708] edges: 8 blocks: 3 orient: + U[817] edges: 9
Q = ] &_q_ —o—o G
oy [ U
— =L [
d O _ L
U[832] edges: 9 blocks: 1 orient: + U[928] edges: 9 blocks: 2 orient: + U[1108] edges: 9 blocks: 1 orient: + U[1142] edges: 9
&S SEEn —
< . =
—5 e ]
U[920] edges: 9 blocks: 2 orient: + U[1002] edges: 9 blocks: 1 orient: + U[1110] edges: 9 blocks: 1 orient: + U[1146] edges: 9
lallEEA R = NE: b
< — ch
3 { =) [ i
. Bl =]
U[923] edges: 9 blocks: 2 orient: + U[1043] edges: 9 blocks: 2 orient: + U[1111] edges: 9 blocks: 1 orient: + U[1149] edges: 9
] = —
[ ._; l__ q_] !
G & B
U[1157] edges: 9 blocks: 2 orient: +  U[1193] edges: 9 blocks: 3 orient: +  U[1257] edges:9 blocks: 1 orient: +  U[1285] edges: 9
0 —= T =
T o) k-
B t‘[fﬂ =1,
— (W [w—
U[1174] edges: 9 blocks: 2 orient: + U[1202] edges: 9 blocks: 1 orient: + U[1275] edges: 9 blocks: 4 orient: + U[1287] edges: 9
c=p = o |i‘
8l )
U[1175] edges: 9 blocks: 2 orient: + U[1212] edges: 9 blocks: 1 orient: + U[1278] edges: 9 blocks: 4 orient: + U[1293] edges: 9
— ]
c=p [_[_ S P ] J —_ L
= U =
U[1342] edges: 9 blocks: 4 orient: + U[1347] edges: 9 blocks: 4 orient: + U[1354] edges: 9 blocks: 4 orient: + U[1410] edges: 9

U[1344]

U[1345]

B2 24 B2

(

c

=

By

blocks: 4 orient: +

(

d

edges: 9

&

B

blocks: 4 orient: +

c

edges: 9

=

i)

(

(o

&

b

®

U[1349] edges: 9

(

d

'%

e!

!

U[1353] edges: 9

blocks: 4 orient: +

blocks: 4 orient: +

edges:

U[1406] edges:

9

9

blocks: 2 orient: +
— )
o]

JE——

blocks: 3 orient: +

|

i

=

X

'

E

b

)

]

B

|

blocks: 4 orient: +

%@P

el

G

£

n

\5—_”1

£

blocks: 3 orient: +

I

ocks: 2 orient: +

blocks: 4 orient: +

blocks: 4 orient: +

&

U[1154] edges: 9

A

U[1298] edges: 9

U[1315] edges: 9

U317

edges: 9

U[1558] edges: 9

blocks: 2 orient: +

6]

blocks: 4 orient: +

i

blocks: 5 orient: +
M

e

blocks: 5 orient: +
nl
'
(L

-]

blocks: 1 orient: +

=5

U[1506] edges: 9

blocks: 4 orient: +

U[1520] edges: 9

(

(o

\ i

=

I

]

e

blocks: 1 orient: +

e

)

)

C

[

U[1569] edges: 9

U[1573] edges: 9

blocks: 2 orient: +

C

‘5]
="

blocks:

2 orient: +

C

Cl—L
L[:T]_




128

APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

U[1643] edges: 9 blocks: 1 orient: + U[1686] edges: 9 blocks: 1 orient: + U[1848] edges: 9 blocks: 2 orient: + U[1899] edges: 9 blocks: 4 orient: + U[1905] edges: 9 blocks: 4 orient: +
g (5 Sl
U L = _— c =
U[1668] edges: 9 blocks: 1 orient: + U[1697] edges: 9 blocks: 1 orient: + U[1849] edges: 9 blocks: 2 orient: + U[1900] edges: 9 blocks: 4 orient: + U[2012] edges: 9 blocks: 1 orient: +
. Ex c5 i C—D (=
[ T_Ji l LS 150 =1 l
L t 3 G J
U[1680] edges: 9 blocks: 2 orient: + U[1749] edges: 9 blocks: 1 orient: + U[1898] edges: 9 blocks: 4 orient: + U[1904] edges: 9 blocks: 4 orient: + U[2013] edges: 9 blocks: 1 orient: +
s 1 ( C
& (A=) e o -
ot i) 6] i)
[u— d G J
U[2076] edges: 9 blocks: 3 orient: + U[2307] edges: 9 blocks: 3 orient: + U[2364] edges: 9 blocks: 1 orient: + U[2414] edges: 9 blocks: 1 orient: + U[2501] edges: 9 blocks: 1 orient: +
Qo < o- - e
E B | 5 =
=] i = E a
= B [z (]
U[2121] edges: 9 blocks: 1 orient: + U[2313] edges: 9 blocks: 3 orient: + U[2373] edges: 9 blocks: 1 orient: + U[2481] edges: 9 blocks: 1 orient: + U[2506] edges: 9 blocks: 1 orient: +
M N |
N ) —|-5] o) —
iy E Ea 55 =5
| 5 1
=l = =
U[2205] edges: 9 blocks: 2 orient: + U[2332] edges: 9 blocks: 1 orient: + U[2374] edges: 9 blocks: 1 orient: + U[2489] edges: 9 blocks: 1 orient: + U[2512] edges: 9 blocks: 5 orient: +
T st 6 L= Qlfal
| — ) G
10 —J | = = =
 — \ d W]
U[2517] edges: 9 blocks: 5 orient: + U[2584] edges: 9 blocks: 3 orient: + U[2601] edges: 9 blocks: 7 orient: + U[2640] edges: 9 blocks: 2 orient: + U[2699] edges: 9 blocks: 3 orient: +
Q nl E_lr-: Ln _[: )
[E:RR i = @ =)
d ] =)
U[2547] edges: 9 blocks: 2 orient: + U[2586] edges: 9 blocks: 3 orient: + U[2622] edges: 9 blocks: 3 orient: + U[2696] edges: 9 blocks: 3 orient: + U[2700] edges: 9 blocks: 3 orient: +
C—— P ) 0— M- — =
i =i i |
& ) te 5y L] 5y
J .
U[2582] edges: 9 blocks: 3 orient: + U[2590] edges: 9 blocks: 2 orient: + U[2623] edges: 9 blocks: 3 orient: + U[2697] edges: 9 blocks: 3 orient: + U[2888] edges: 9 blocks: 4 orient: +
) C_D — —
[ (& [ il g (- T
-5 J =
> = c C
U[2912] edges: 9 blocks: 3 orient: + U[3301] edges: 9 blocks: 3 orient: + 2 1 U[2] edges: 2 blocks: 2 orient: +
— 1 N 1 (02" 67 blinks
e ) . [[cF] .
ry  #ts(full) 1
r mod theta/pi #sts
03 0.000000000 0.000000000 2
U[2916] edges: 9 blocks: 3 orient: + U[3394] edges: 9 blocks: 4 orient: + | (54 0.382683432 1.000000000 3 U[32] edges: 6 blocks: 3 orient: +
— ) 05 0.000000000 0.000000000 4
r—b_] =) 06 0.211324865 0.000000000 5 q—"]
L 07 0.000000000 0.000000000 6
08 0.137949690 1.000000000 7
09 0.000000000 0.000000000 8
. . iont: 10 0.098937843 0.000000000 9 . : -
U[3060] edges: 9 blocks: 1 orient: + 11 0.000000000 0.000000000 10 U[37] edges: 6 blocks: 1 orient: +
12 .07 2 1. 11
(——] 0.07535933 000000000 —
| . badc [ : 1
( U 98M:  4cba
—J hOv8 cdab [
U[73] edges: 7 blocks: 1 orient: + U[153] edges: 7 blocks: 2 orient: + U[265] edges: 8 blocks: 3 orient: + U[329] edges: 8 blocks: 1 orient: + U[367] edges: 8 blocks: 2 orient: +
— >
Ta— A I —bb
LE =E r . |
- - ] =T] St
— — L
U[97] edges: 7 blocks: 3 orient: + U[258] edges: 8 blocks: 3 orient: + U[266] edges: 8 blocks: 3 orient: + U[330] edges: 8 blocks: 1 orient: + U[368] edges: 8 blocks: 2 orient: +
[ ) O__r o
P

-

%

o

Oe
AR

—

U[105] edges: 7 blocks: 2 orient: +

i)

&

£l

oS

U[260] edges: 8 blocks: 3 orient: +

g

U[283] edges: 8 blocks: 1 orient: +

T

—|J

%

=

)]

5

il

5

U[364] edges: 8 blocks: 2 orient: +

U[382] edges: 8 blocks: 2 orient: +

=
=1

o




APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

129

U[392] edges: 8 blocks: 1 orient: +
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U[1296] edges: 9 blocks: 4 orient: - U[1351] edges: 9 blocks: 4 orient: + U[1554] edges: 9 blocks: 1 orient: + U[1839] edges: 9 blocks: 2 orient: - U[1902] edges: 9 blocks: 4 orient: -
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U[2002] edges: 9 blocks: 2 orient: +
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09 0.303012985 -0.333333333 60
10 0.500000000 -0.600000000 85
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D 6 (0) 37 blinks 0O
1
E=0 U]
2t s(full) 1 I
r mod theta/pi #sts (-
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 6 U[27] edges: 6 blocks: 1 orient: -
05 0.973248989 0.600000000 10
06 0.288675135 0.000000000 19 [ chh
07 0.847218868 0.983166650 28 __]
08 0.732537816 0.500000000 44
09 0.438932487 -0.631428270 60 -
10 0.947213595 0.800000000 85 . . iont:
11 0.337891504 0.152476184 110 UH2) edges:@ blocke:2 crent: +
12 0.809630852 -0.927420481 146 r
. cabfdeighlijk .
98M:  ixdcbgfjlhea |

h0v24 jhgliakbefcd
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U[83] edges: 7 blocks: 2 orient: +

Eoiien

U[151] edges: 7 blocks: 2 orient: +

as=aRiEH
U[197] edges: 7 blocks: 4 orient: -
0h)

CJ (W
g

U[1399] edges: 9 blocks: 1 orient: -

tJjB

U[1401] edges: 9

blocks: 1 orient: -

.

—

U[1421] edges: 9 blocks: 1 orient: -

G, {7

U[321] edges: 8 blocks: 2 orient: -

s

U[381] edges: 8 blocks: 2 orient: -

U[600] edges: 8 blocks: 1 orient:

i

+

)

U[695] edges: 8 blocks: 5 orient: -

U[1035] edges: 9 blocks: 1 orient: +

R

B
5

L
1%

U[699] edges: 8 blocks: 5 orient: -
N —j
(5

—

d

U[1034] edges: 9 blocks: 1 orient: +

—
I
)

[ —H
[—

edges: 9 blocks: 2 orient: -

]

U[1140]

S

U[1164]

edges: 9 blocks: 2 orient: +

[

—J

U[1500]

edges: 9 blocks: 4 orient: +

=0

U[2050] edges: 9 blocks: 5 orient: +

]

—J

U[1769] edges: 9 blocks: 2 orient: +

—

o

T
-

[

U[2082] edges: 9 blocks: 4 orient: +

[—1
—
—

U[1783] edges: 9 blocks: 2 orient: +

M

=

U[3298] edges: 9 blocks: 3 orient: -

R

edges: 9 blocks: 3 orient: +

U[3312]

. 96
(W)

U[2288] edges: 9 blocks: 2 orient: +
=E
-

=

6]

—

&

U[2587]

edges: 9 blocks: 3 orient: +

E

U[2693] edges: 9 blocks: 3 orient: -

5

(1

U[1324] blocks: 3 orient: +

edges: 9 blocks: 3 orient: +

edges: 9

U[1329]

]

G
U[1343] edges: 9 blocks: 4 orient: +
R
&
—
o
U[2897] edges: 9 blocks: 4 orient: +
3 15
c—] J
U[3011] edges: 9 blocks: 3 orient: -

.

5

U[3151] edges: 9 blocks: 4 orient: +
L:]
al ]
\—
)

6,

(0)3% 7 blinks

U[23] edges: 6 blocks: 1 orient: +

=i

( 28 s(full) 5
G r mod theta/pi #sts
03 0.707106781 0.000000000 4
U[3299] edges: 9 blocks: 3 orient: - 04 0.500000000 0.000000000 40 U[334] edges: 8 blocks: 1 orient: -
_r‘l 05 0.798872081 0.254068341 140 N ”ﬁ
LTJ 06 0.866025404 0.000000000 515 cl 3
07 0.689972794 -0.201069307 1376 __:J
08 0.191341716 0.000000000 3504
09 0.550031434 -0.222222222 7680
. . ot - 10 0.638196601 -0.508136683 16005 . . .
U[3300]- edges: 9 blocks: 3 orient: 11 0.521299704 _0.984214641 30580 U[877] edges: 9 blocks: 1 orient: +
C[" 12 0.183012702  1.000000000 56056 [t
Co . dabcgefjhilknm 15
98M: gmhldiacnkjebf B
h0v28 keminalgdcfhjb C
U[2593] edges: 9 blocks: 4 orient: - U[3006] edges: 9 blocks: 2 orient: + 6 1 U[24] edges: 6 blocks: 1 orient: +
Q r_ 2 (0)3" 16 blinks
- (= 1 cl-
%: ch | 2 95 #s(full) 3 h
° g — LD r mod theta/pi #sts
03 0.707106781 -0.500000000 4
U[2883] edges: 9 blocks: 3 orient: - 04 0.500000000 0.250000000 18 U[179] edges: 7 blocks: 3 orient: +
! ﬁ 05 0.601500955 -0.300000000 56 ([
j 06 0.500000000 0.500000000 153 |
r_| 07 0.915772071 -0.007983979 360
— 08 0.079256334 -0.625000000 772 _J
— 09 0.767255812 0.166666667 1516
U[2955] edges: 9 blocks: 1 orient: - %8 832122%222 _8igggggggg igg; U[224] edges: 8 blocks: 1 orient: -
N 12 0.612372436 0.000000000 8118 M =
C_J bfdeighlik: G
—3 . ca eighljknm 1
[ C 98M:  indemgflkeahib —]

il

U[247] edges: 8 blocks: 1 orient: -

X

U[457] edges: 8 blocks: 2 orient: -

e
=5

U[314] edges: 8 blocks: 2 orient: +
[ -
IE

=p]

U[386] edges: 8 blocks: 2 orient: +

]

&

[

I

o

U[B06] edges: 8 blocks: 1 orient: -
r— -
U5

U[701] edges: 8 blocks: 4 orient: +

B d

hOv28 negmhalbjidckE
U[2576] edges: 9 blocks: 3 orient: +
|

el

&l

U[2619] edges: 9 blocks: 3 orient: +

U[2657] edges: 9 blocks: 2 orient: +
D

d

-0

/3
! O

4]

U[2690] edges: 9 blocks: 3 orient: +

FaLEY

U[2730] edges: 9 blocks: 3 orient: +

U[2798] edges: 9 blocks: 2 orient: +

e

U[3295] edges: 9 blocks: 3 orient: +
e

-+ )
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0, ©)6" 12 blinks
o0, #ts(full) 23
r mod
03 0.000000000 0
04 0.382683432 -0
05 0.000000000 0
06 0.707106781 0
07 0.000000000 0
08 0.720437448 -0
09 0.000000000 0
10 0.338511157 0
11 0.000000000 0
12 0.866025404 -0.
em: dabcgefjhimklon
gem: jmledcngkaiobhf

h0v30 mfhjobacnkdigle

theta/pi #sts

U[28] edges: 6 blocks: 2 orient: +

105] £

)

=
[_|T

:

U[288] edges: 8 blocks: 1 orient: -

)

U[374] edges: 8 blocks: 2 orient: +

@F

U[441] edges: 8 blocks: 1 orient: -

2]

U[474] edges: 8 blocks: 1 orient: -
—

( (]
=

U[673] edges: 8 blocks: 2 orient: +

EEaI

U[1332]

(i)

=]

edges: 9 blocks: 3 orient: +
gl

o—

U[1413] edges: 9 blocks: 3 orient: -

(=
E]

U[1770] edges: 9 blocks: 2 orient: +

=)
&l

I ]
U[2922] edges: 9 blocks: 2 orient: +

O]
i I
(—

U[1837] edges: 9 blocks: 2 orient: +

=’z

—
U[1942] edges: 9 blocks: 1 orient: +

s
] ([

U[1944] edges: 9

.000000000 2
.250000000 18 U[40] edges: 6 blocks: 1 orient: +
.000000000 34 r_‘
.250000000 115 1= )
.000000000 196 _j
.462286306 452
.000000000 708 [——————‘
.033860236 1333 . . —
1000000000 1958 U[60] edges: 6 blocks: 1 orient:
820913276 3254 ) er
0, 0)4" 16 blinks
r3®  sts(full) 522
r mod theta/pi #sts
03 1.000000000 -0.250000000 2
04 0.707106781 -0.875000000 18
05 0.525731112 0.850000000 34
06 0.577350269 0.333333333 115
07 0.591009048 -0.678571429 196
08 0.500000000 0.312500000 452
09 0.719004222 -0.661442198 708
10 0.447213595 0.800000000 1333
11 0.638100266 0.282409594 1958
12 1.080123450 -0.518852192 3254
em: dabcgefjhimklpnorg
gem: jpfedchgomigalrbnk

h0v36 onlhpjkgcfgibmarde

U[2038] edges: 9 blocks: 1 orient: +

il

—

U[2574] edges: 9 blocks: 1 orient: -

IE

U[2630] edges: 9 blocks: 2 orient: -

Ig®

L_J]

J

)

U[2776] edges: 9 blocks: 2 orient: -

Bk gy

U[2818] edges: 9 blocks: 1 orient: -

=)
L J]
U[2820] edges: 9 blocks: 1

C—

c)-

L —)

orient: -

U[249] edges: 8 blocks: 1 orient: + U[1768] edges: 9 blocks: 2 orient: +
(S 0
1 =
= (e

up1321]

edges: 9 blocks: 3 orient: +

]

c

U[655] edges: 8 blocks: 2 orient: -

|

—dq

up771]

(A1)
[l_.l
%{LJ

edges: 9 blocks: 2 orient: +

U[2989] edges: 9 blocks: 1 orient: -

Ejis

U
6 U[31] edges: 6 blocks: 3 orient: + U[267] edges: 8 blocks: 3 orient: + U[365] edges: 8 blocks: 2 orient: +
. — >
5 (1) 56 blinks [']_IL_I_] 0! F

2hi #s(full) 1 - L ’ b
r mod theta/pi #sts [—_—
03 1.000000000 0.000000000 4
04 1.000000000 0.000000000 18 U[107] edges: 7 blocks: 2 orient: + U[339] edges: 8 blocks: 6 orient: + U[379] edges: 8 blocks: 2 orient: +
05 1.000000000 0.000000000 64 o Q—
06 1.000000000 0.000000000 181 r_] C|—1
07 1.000000000 0.000000000 440 j —[_‘ITJ
08 1.000000000 0.000000000 964 4 Lj
09 1.000000000 0.000000000 1924 — o
ig 1888888388 8888888888 éggi U[255] edges: 8 blocks: 3 orient: + U[357] edges: 8 blocks: 1 orient: + U[384] edges: 8 blocks: 2 orient: +
12 1.000000000 0.000000000 10566 a d l |

a ol
gem: a e ]
h1v2 a — | [_LD —

U[437] edges: 8 blocks: 1 orient: +

G

U[459] edges: 8 blocks: 2 orient: +
‘g

=5

U[498] edges: 8 blocks: 3 orient: +

En
[ﬁ

U[501] edges: 8 blocks: 3 orient: +

[jL.I_W
=]

U[563] edges: 8 blocks: 3 orient: +

U[747] edges: 8 blocks: 3 orient: +

U[885] edges: 9 blocks: 2 orient: +

[,

blocks: 2 orient: +

ol
@

U[813] edges: 9

=]
L5

U[959] edges: 9 blocks: 2 orient: +

ks

)

e
&
s

D

U[1130] edges: 9 blocks: 3 orient: +

00

o

U[1183] edges: 9 blocks: 1 orient: +

B

et

U[667] edges: 8 blocks: 2 orient: +

sl

U[883] edges: 9 blocks: 2 orient: +

E

U[962] edges: 9 blocks: 2 orient: +
M -
r__J
=

U[1184] edges: 9 blocks: 1 orient: +

[__?J

5

-
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U[1220] edges: 9 blocks: 2 orient: +

B

nl

i

L

s

U[1277] edges: 9 blocks: 4 orient: +

Eﬁl
=)

1

U[1284] edges: 9 blocks: 4 orient: +

¥

-
5

U[1781] edges: 9 blocks: 2 orient: +
N
o
[ W]

U[1291] edges: 9 blocks: 4 orient: +

45

blocks: 4 orient: +

U[1294] edges: 9

U[1305]

edges: 9 blocks: 2 orient: +

)

blocks: 2 orient: +

L[:

blocks: 4 orient: +

U[1387] edges: 9

i)

i

e

U[1505] edges: 9

P

=
il

&

U[1536] edges: 9 blocks: 1 orient: +

(A
i

&

U[2032] edges: 9 blocks: 1 orient: +

i

i

(==

U[2045]

fii=s
ol

blocks: 4 orient: +

7

blocks: 4 orient: +
c

edges: 9

it

U[3278] edges: 9

&)

U[3341] edges: 9

’]ﬂ

-

U[1602] edges: 9 blocks: 2 orient: +

U[1605] edges: 9 blocks: 2 orient: +

ol
ad UJ

%

U[1611] edges: 9 blocks: 2 orient: +
e
J—
O

—sJ]

blocks: 1 orient: +

0

U[1702] edges: 9

Fu—ur]]

L

U[1608]

edges: 9 blocks: 2 orient: +

B

X

i

F

U[1705] edges: 9 blocks: 1 orient: +

E—L_T

§

U[628] edges: 8 blocks: 1 orient: +

(o]

L =

U[1850] edges: 9 blocks: 2 orient: -

£ G

U[2519] edges: 9 blocks: 3 orient: +

=

]

E

L

U[2046] edges: 9 blocks: 1 orient: + U[2348] edges: 9 blocks: 2 orient: + U[2662] edges: 9 blocks: 2 orient: + U[2996] edges: 9 blocks: 1 orient: +
— » o [-1' o ——j -
ire ) P U2
19 ) (=
U[2174] edges:9 blocks: 1 orient: + U[2597] edges: 9 blocks: 7 orient: + U[2663] edges: 9 blocks: 2 orient: + U[2997] edges: 9 blocks: 1 orient: +
oA Q-— M~
§= » [] ch U =b
&) ; YeH
U[2234] edges: 9 blocks: 1 orient: + U[2614] edges: 9 blocks: 4 orient: + U[2814] edges: 9 blocks: 1 orient: + U[3271] edges: 9 blocks: 5 orient: +
2 o —
__J_ _n lj E_r_]_ -
LS _ﬂj E; “ —Jj 5
c ()]
6 1 U[34] edges: 6 blocks: 1 orient: + U[376] edges: 8 blocks: 2 orient: +
6 (0)2' 12blinks ~ E -
C —=!
rat #s(full) 6 LI=b -5
r mod theta/pi #sts i —
03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 18 U[289] edges: 8 blocks: 1 orient: - U[465] edges: 8 blocks: 1 orient: -
05 0.000000000 0.000000000 34 P
06 0.912870929 0.602416382 115 [
07 0.000000000 0.000000000 196 h"-iJ ‘] I
08 0.347248642 -0.310102361 452 L l L ]
09 0.000000000 0.000000000 708 =
10 0.883480537 -0.587047116 1333 . . - . . -
11 0.000000000 0.000000000 loss U[310] edges: 8 blocks: 2 orient: + U[493] edges: 8 blﬁ. 1 orient: +
12 0.514258871  0.457657593 3254 0N [A —
em: dabcgefjhimklongp ] ] [__ L'
gem: jogedclgkaihpmbnf I _r]
hOv34 nfplkiambejoggdch — L
U[2627] edges:9 blocks: 2 orient: + 6 1 U[35] edges: 6 blocks: 1 orient: +
O rj 7 (0)6 18 blinks .
. (o
[_—L]j 52 sts(full) 5 [I b
s ?
U r mod theta/pi #sts
03 0.000000000 0.000000000 2
U[2767] edges: 9 blocks: 2 orient: + | (54 0.923879532 0.750000000 18 U[152] edges: 7 blocks: 2 orient: +
’_j 05 0.000000000 0.000000000 34
N &S 06 0.707106781 -0.250000000 115 s
(ull] 07 0.000000000 0.000000000 196
C__J 08 0.847242829 0.686517318 452 f—
09 0.000000000 0.000000000 708
: . - 10 0.776583865 -0.469732718 1333 . . S
U[3222] edges: 9 blocks: 2 orient: + 11 0.000000000 0.000000000 1958 U[370] edges: 8 blocks: 2 orient:
12 0.604190859 0.472956638 3254 r|1
() . dabcgefjhilknmpo —
= 98M:  ypindjamkochlefb )
U h0v32 kinplchgmajobfed

U[375] edges: 8 blocks: 2 orient: -

@]F

()

blocks: 2 orient: -

ihE

U[1044] edges: 9

)

P

U[631] edges: 8 blocks: 1 orient: +

——
T3 @
L
B hJ
U[961] edges: 9 blocks: 2 orient: -

X @

r[ir_zf:

E

&

—

blocks: 2 orient: +

af

iy

U[1077] edges: 9

:

U[1777] edges:9 blocks: 2 orient: +
R0
I J
(L2

U[1845] edges: 9 blocks: 2 orient: +

i

blocks: 2 orient: +

U[1846] edges: 9

lim

blocks: 1 orient: -

0=

|
51

U[1943] edges: 9

U[2521] edges: 9 blocks: 3 orient: +
] ()

U[2573] edges: 9 blocks: 1 orient: +
E
blocks: 1 orient: +

=)

U

il

\

W

oll)
o u

U[2575] edges: 9

\

)

U[2634] edges: 9 blocks: 3 orient: +

@g-t

U[3008] edges: 9 blocks: 3 orient: +

3

U[3219] edges: 9 blocks: 2 orient: +

Bl

UL
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GF

(3) 2 blinks
24 His(full) 1
r mod
03 2.000000000 0
04 3.000000000 0
05 4.000000000 0
06 5.000000000 0
07 6.000000000 0
08 7.000000000 0
09 8.000000000 0
10 9.000000000 0
11 10.000000000 0
12 11.000000000 0
. cabfdeighlijk
98M:  ;jjdclgfkabhe

h0v24 kegjhalbdifc

theta/pi #sts
.000000000 8
.000000000 40
.000000000 152
.000000000 475
.000000000 1280
.000000000 3072
.000000000 6720
.000000000 13629
.000000000 25960
.000000000 46904

U[38] edges: 6 blocks: 1 orient: +

U[523] edges: 8 blocks: 1 orient: +

( ! P"_LJ"

U[39] edges: 6 blocks: 1 orient: +

=

U[378] edges: 8 blocks: 2 orient: -

B

U[388] edges: 8 blocks: 1 orient: -

G

U[389] edges: 8 blocks: 1 orient: -

cla

=

[E—

U[436] edges: 8 blocks: 1 orient: -

A

(ITq
ES

U[478] edges: 8 blocks: 1 orient: -

PR—

Sl

U[494] edges: 8 blocks: 1 orient: +

ity

U[657] edges: 8 blocks: 2 orient: -
c___
5o

&

6, © 2" 11 blinks

0 ms(full) 936
r mod theta/pi #sts
03 0.000000000 0.000000000 2
04 0.923879533 -0.500000000 18
05 0.000000000 0.000000000 34
06 0.211324865 0.000000000 115
07 0.000000000 0.000000000 196
08 0.631370135 0.868754838 452
09 0.000000000 0.000000000 708
10 0.569259632 0.258655420 1333
11 0.000000000 0.000000000 1958
12 1.106237596 -0.561550362 3254
em: dabcgefjhimklpnorgts
gem: ggpldkamofjesbrtnihc

h0 v40 kmfotghgbpanildrcsje

U[1388] edges: 9 blocks: 2 orient: -

i

U[1402] edges: 9 blocks: 3 orient: +

iI=
=]

U[1325] edges: 9 blocks: 3 orient: +

[55]

610 ©)4" 28 blinks
30
ras0  #ts(full) 11
r mod
03 1.000000000 -0
04 0.707106781 -0.
05 0.811393378 -0.
06 0.577350269 0
07 0.319862614 -0
08 0.579470825 -0
09 1.402164704 0
10 1.299053047 0
11 0.993940357 -0
12 1.106024861 -0
. dabcgefjhimklon
gem: jmledcognaifbkh

h0v30 kjglbncaoehdfmi

U[967] edges: 9 blocks: 2 orient: +

[
r__l

(=

blocks: 3 orient: +

J@

blocks: 2 orient: -
3
blocks: 3 orient: +

=Y

(o

&)

U[1330] edges: 9

5

U[1363] edges: 9

-~

X)
5

U[3346] edges: 9

c

7

U[3362] edges: 9 blocks: 3 orient: +

5

-

[

U[3369] edges: 9 blocks: 4

S

orient: -

g

I

theta/pi #sts
.250000000 2
375000000 18
874367653 34
.333333333 115
.456301736 196
.768826703 452
.682886658 708
.160087595 1333
.174214946 1958
.716482360 3254
U[1383] edges: 9 blocks: 2 orient: +

P

L)

edges: 9 blocks: 2 orient: +

[

U[1570]

(%)

U[1843]

edges: 9 blocks: 2 orient: -

7]

—J

=)
-G

U[3414] edges: 9 blocks: 4 orient: -

e QL

U[41] edges: 6 blocks: 1 orient: +

)

=)

U[44] edges: 6 blocks: 2 orient: -

O M

|

IES

“H

U[325] edges: 8 blocks: 1 orient: -

O

U[354] edges: 8 blocks: 1 orient: -

e

U[287] edges: 8 blocks: 1 orient: +

U[442] edges: 8 blocks: 1 orient: -

be) e

U[2043] edges: 9 blocks: 1 orient: -

(&) ep

U[2543] edges: 9 blocks: 2 orient: -

U[2604] edges: 9 blocks: 4 orient: -
| —

&)

ey

s

U[477] edges: 8 blocks: 1 orient: -

—+— [0
alfi=

U[576] edges: 8 blocks: 1 orient: -

[%r_ﬂ_

U[874] edges:9 blocks: 1 orient: -

]

*—

)

-

i

—1D

=il

U[2632] edges: 9 blocks: 3 orient: -

Q

L E_J
=)
U[2771] edges: 9 blocks: 2 orient: +

G-

U[2991] edges: 9 blocks: 1 orient: +

HE

U[3013] edges: 9 blocks: 3 orient: +

&)

L™=
U[3319] edges: 9 blocks: 3 orient: -
i

gl

U[3338] edges: 9 blocks: 4 orient: -

g

B (02" 35blinks
28

fogo  Hts(full) 1

r mod
03 0.000000000 0
04 0.923879533 0
05 0.000000000 0
06 0.788675135 1
07 0.000000000 0
08 0.808906139 -0
09 0.000000000 0
10 0.886233714 0
11 0.000000000 0
12 0.885374210 0

. dabcgefjhilknm
gem: jlnedchgmaibkf

h0v28 mfikljaecbnhgd

theta/pi #sts
.000000000 2
.500000000 10
.000000000 18
.000000000 45
.000000000 72
.509007516 136
.000000000 200
.033860236 325
.000000000 450
.598867484 666

— ]
U[46] edges: 6 blocks: 2 orient: +

. M

M
]
U[B3] edges: 6 blocks: 3
@
. U

U[72] edges: 7 blocks: 1

S

orient: -

5

orient: +

| &)

=5
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U[74] edges: 7 blocks: 1 orient: -

(B

U[134] edges: 7 blocks: 3 orient: -

) ﬂl__Jr—r“]

U[360] edges: 8 blocks: 2 orient: -

as

&P
—J

i

U[1855]

blocks: 2 orient: -

I

blocks: 1 orient: +

edges: 9

o
&

ik

U[1933] edges: 9
r— R

s

&

U[577] edges: 8 blocks: 1 orient: -

S0

U[665] edges: 8 blocks: 2 orient: -

[

U[800] edges: 9 blocks: 2 orient: -

[BRgs

U[1041]

edges: 9 blocks: 2 orient: +

o_

ey

—J

U[2004] edges: 9 blocks: 2 orient: -

] S

U[2041] edges: 9 blocks: 1 orient: +

(T [0

U[1941] edges: 9 blocks: 1

Ki)

U[2073] edges: 9 blocks: 3 orient: +

a_

=

(5

yiss

U[2326] edges: 9 blocks: 1 orient: +

E=:

U[807] edges: 9 blocks: 2 orient: + U[1074] edges: 9 blocks: 2 orient: -
- N
20 ﬂ_&]a Ul
= (@ =
U[957] edges: 9 blocks: 2 orient: + U[1079] edges: 9 blocks: 2 orient: +
Al [ (9
r_l
FLJ_J l J

U[1082]

edges: 9 blocks: 2 orient: -

0N
L

:

1

[IL_E

[l
]

&

U[2538] edges: 9 bl

o
=)
=
@

] =
<]
@
2

'

e
&)

e
B

I3
S
3
]
IS

edges: 9 bl

U[2502] edges: 9 blocks: 1 orient: + U[2539]
=
T
U[2526] edges: 9 blocks: 3 orient: + U[2777]

L

U[1631] edges: 9 blocks: 2 orient: +

n

U

blocks: 1 orient: -

[V

I

U[1755] edges: 9

I
=

blocks: 2 orient: -

blocks: 6 orient: +

(=
L

£_]_

i

U[1853] edges: 9

U[2877] edges: 9

d

U[2881] edges: 9 blocks: 6 orient: +

|

o

k)

]

ra
Bk

edges: 9 blocks: 2 orient: +

=]

)

(&

3

U[2899] edges: 9 blocks: 5 orient:

q

L

Bl

U[2903] edges: 9 blocks: 5 orient: + 6 2 U[47] edges: 6 blocks: 1 orient: + U[303] edges: 8 blocks: 2 orient: +
0/ 12 (0)2® 9blinks — r j nn
1) 30
L @-l_-, 99, #ts(full) 4 a7 ( 5
r mod theta/pi #sts \ J J
03 0.000000000 0.000000000 4
U[3337] edges: 9 blocks: 5 orient: + 04 1.224744871 0.195913276 16 U[269] edges: 8 blocks: 1 orient: - U[519] edges: 8 blocks: 1 orient: +
— 05 0.000000000 0.000000000 44 — SR '_]
r N0 06  1.265417925  0.426740081 107 =5 ]
J_ L 07 0.000000000 0.000000000 224 - cJu
08 1.249301246 0.677203521 432 C
G = 09 0.000000000 0.000000000 768 —
10 1.239329173 0.939446825 1293 . . — . . iont:
11 0.000000000 0.000000000 2068 U[291] edges: 8 blocks: 1 orient: U[584] edges: 8 blocks: 1 orient: +
12 1.257994:.%5:} -0.795952264 3184 r—r__w ~l—/
em: dabcgefjhimklon ; :] [_' L 0
98M:  Jimednhgkabfolc l — = o | C2 ’
h0 v30 nflkhbamodjcegi \ J =
U[738] edges: 8 blocks: 3 orient: - 6 1 U[48] edges: 6 blocks: 1 orient: + U[309] edges: 8 blocks: 2 orient: +
H 13 (1)2 20 blinks r '—] ON—=1
—= [5)
\ﬂ—] 20 is(full) 2 ( - =
d r mod theta/pi #sts
03 0.000000000 0.000000000 4
U[757] edges: 8 blocks: 2 orient: + 04 1.000000000 0.625000000 16 U[55] edges: 6 blocks: 2 orient: - U[411] edges: 8 blocks: 5 orient: +
- 05 0.000000000 0.000000000 44
=5 06 1.000000000 -0.500000000 107 ﬂ (o r o
07 0.000000000 0.000000000 224 T
c—_J) | 08 1.000000000 0.437500000 432 U —
09 0.000000000 0.000000000 768 o
. X - 10 1.000000000 -0.600000000 1293 ' . ont: . . ient:
U[2909] edges: 9 blocks: 3 orient: + 11 0.000000000 0.000000000 2068 U[304] edges: 8 blocks: 2 orient: + U[416] edges: 8 blocks: 2 orient: +
1G] 12 1.000000000  0.375000000 3184 0N [T
s o om: Cabfdeighkjml L:] ==
98M:  imdcbkfjalghe ! [

U[421] edges: 8 blocks: 2 orient: +

U[428] edges: 8 blocks: 4 orient: -

LG

U[445] edges: 8 blocks: 3 orient: -

B¢

5

0

h0v26 lgkajhbfeimdc

U[518] edges: 8 blocks: 1 orient: +

(2] [GH)

U[618] edges: 8 blocks: 1 orient: -

) &

U[619] edges: 8 blocks: 1 orient:

)

U[1279] edges: 9 blocks: 4 orient: -

blocks: 4 orient: -

|
=] L

blocks: 2 orient: +

U[1282] edges: 9

|

x

U[1917] edges: 9

U[2884] edges: 9 blocks: 4 orient: -
a

il

£
13

U[2889] edges: 9 blocks: 4 orient: +
q-

[

=,

11

C_l

U[2913] edges: 9 blocks: 3 orient: +

[

C—Q
==i

’
!

e
i

U[3210] edges: 9 blocks: 4 orient: -

Q

o

(=l

U[3213] edges: 9 blocks: 4 orient: +

Q

o

(ar
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014 ©)5" 9 blinks

U[51] edges: 6 blocks: 5 orient: +

JIES

o

U[2509] edges: 9 blocks: 5 orient: +

B
o~ 0O

U[3028] edges: 9 blocks: 3 orient: +

oF i

16 #s(full) 1
r mod theta/pi #sts (w
.707106781 1. 4
82 8'580083080 0. 888888888 16 U[183] edges: 7 blocks: 6 orient: + U[2514] edges: 9 blocks: 5 orient: + U[3033] edges: 9 blocks: 4 orient: +
05 0.000000000 0.000000000 44 o/ I
06 0.288675135 1.000000000 107 [_J r C[L— r_%_]—’:]
07 0.521120889 0.000000000 224 0 CJ:]
08 0.461939766 1.000000000 432 ——
09  0.303012985  0.000000000 768 C 0 C O =
10 0.000000000 0.000000000 1293 . . - . ’ - . . .
11 0.230530019 1.000000000 2068 U[723] edges: 8 blocks: 3 orient: + U[3027] edges: 9 blocks: 3 orient: + U[3351] edges: 9 block’s,_: orient: +
12 0.394337567  0.000000000 3184 [_]_r] [_“ [_ g ]
em: cabfdehg FlJ ﬂ - —D—
98M:  pedcbgfa J L=l (i =)
h0v16 gdfbahec (o o
6 2 U[52] edges: 6 blocks: 3 orient: + U[348] edges: 8 blocks: 3 orient: - U[443] edges: 8 blocks: 3 orient: -
15 (0)2° 13 blinks 1 q 0=
24 -Ly— —’] 1]
riss  #ts(full) 2 [ch d— Y
r mod theta/pi #sts J n_J -
03 0.000000000 0.000000000 4
04 1.224744871 0.195913276 16 U[307] edges: 8 blocks: 2 orient: + U[418] edges: 8 blocks: 2 orient: - U[615] edges: 8 blocks: 1 orient: +
05 0.000000000 0.000000000 44 N I
06  1.382274793  0.117811240 107 a _]_] F == @
07 0.000000000 0.000000000 224 Y | _] L_J
08 1.460370991 -0.031973990 432 - 4 S—
09 0.000000000 0.000000000 768 —
ig éggggggggg _8333333838 ;‘ggg U[341] edges: 8 blocks: 3 orient: - U[422] edges: 8 blocks: 2 orient: + U[789] edges: 9 blocks: 1 orient: -
12 1.455875392 -0.420968007 3184 a__
i n - P
em: dabchefgjilk ] [_
9em: 7 fedcbkhaig [ch - +
h0v24 khgiajcblfed J S
U[791] edges: 9 blocks: 1 orient: - U[2914] edges: 9 blocks: 3 orient: - 6 U[54] edges: 6 blocks: 1 orient: +
[ ) j_] 16 (2)  18blinks -
v T |0 :I %
26
: r14 #tS(fU”) 2 C cl—
r mod theta/pi #sts — J
03 1.414213562 0.000000000 4
U[1274] edges: 9 blocks: 4 orient: + 04 1.000000000 0.000000000 16 U[56] edges: 6 blocks: 2 orient: -
— 05 0.874032049 -0.300000000 44
L 06 1.732050808 -0.333333333 107 ﬂ l M
L‘]Ij 07 2.000000000 -0.242116129 224
08 1.473625758 -0.215694166 432 ~—-
— 09 1.414213562 -0.388888889 768
U[1276] edges: 9 blocks: 4 orient: + %8 Siiggg;gzz :8§gggggggg ;‘ézg U[171] edges: 7 blocks: 2 orient: -
_(J‘T 12 1.880398464 -0.293951872 3184
Farer . cabfdeighkjml <
| 98M:  imdckgfelbhai r
—J h0v26 ehgjalmbdifkc
U[203] edges: 8 blocks: 1 orient: - U[417] edges: 8 blocks: 2 orient: - U[1400] edges: 9 blocks: 1 orient: + U[1949] edges: 9 blocks: 1 orient: - U[1998] edges: 9 blocks: 1 orient: +
o =) — e
-1 ) (s [ =
= 5 —C = =
J i
L > (- J
U[342] edges: 8 blocks: 3 orient: + U[794] edges: 9 blocks: 1 orient: + U[1609] edges: 9 blocks: 2 orient: - U[1969] edges: 9 blocks: 1 orient: + U[2000] edges: 9 blocks: 1 orient: -
L _—*
~ =5 oE e e
Ej 3 — = =]
— —J
U[350] edges: 8 blocks: 1 orient: + U[1288] edges: 9 blocks: 4 orient: - U[1947] edges: 9 blocks: 1 orient: + U[1972] edges: 9 blocks: 1 orient: - U[2231] edges: 9 blocks: 2 orient: -
e ] m
e = e :
~ | =il [ = —=J
[W— — — CE—
6 1 U[57] edges: 6 blocks: 2 orient: + U[3167] edges: 9 blocks: 4 orient: +
36 LJ_J 1=
28 ssfull) 1 l — I 5
r mod theta/pi #sts -
03 0.000000000 0.000000000 2
04  0.923879532 -0.750000000 18 UI775] edges:8 blocks: 3 orient: +
05 0.000000000 0.000000000 34
06 1.581138830  0.102416382 115 L_U_
07 0.000000000 0.000000000 196 l
08 1.503987945 0.875000000 452 l
09 0.000000000 0.000000000 708 J
10 1.972944708 -0.400000000 1333 . . iont:
11 0.000000000 0.000000000 1958 UI3182] edgee:® Blocka:4 crent: +
12 1.877566278 0.308808229 3254
em: dabcgefjhimklongpsr C]—
gem: jipodnhgracgfmeksbl =

h0v38 1phrgaisokjfdbgnemc
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618

U[58] edges: 6 blocks: 2

orient: +

U[3159] edges: 9

blocks: 4 orient: +

(1) 6 blinks [ ] E\
32 = E
2 #ts(full) 4 |
- f— |
r mod theta/pi #sts
03 1.000000000 0.000000000 2 . )
04 1.000000000 0.000000000 18 U[571] edges: 8 blocks: 1 orient: + U[3171] edges: 9 blocks: 4 orient: +
05 2.000000000 0.000000000 34 1
06 2.000000000 0.000000000 115 | -
07 2.000000000 0.000000000 196 L
08 3.000000000 0.000000000 452 L
09 3.000000000 0.000000000 708
10 3.000000000 0.000000000 1333 . . _— . . ient:
11 2.000000000 0.000000000 1958 U[772] edges: 8 blocks: 3 orient: + U[3242] edges: 9 blocks: 3 orient: +
12 4.000000000 0.000000000 3254 ch ) ]
em: cabfdeighljknmpo Ll_ . C]_T
gem: iodcenjflagepbkmh ——j (=
h0v32 kemjhpnbdioclgaf l—
6 U[59] edges: 6 blocks: 1 orient: + U[472] edges: 8 blocks: 1 orient: + U[689] edges: 8 blocks: 1 orient: +
19 (1) 10 blinks :) C ) M F
a0 #s(full) 2 [_lJ L[_ 0 ) l —-
r mod theta/pi #sts o _J
03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 10 U[281] edges: 8 blocks: 1 orient: + U[480] edges: 8 blocks: 1 orient: + U[964] edges: 9 blocks: 2 orient: +
05 0.381966011 0.000000000 18 l I
06 1.000000000 0.000000000 45 [ E E—r]
07  0.198062264 0.000000000 72 n"iJ [ —ﬂ =¥
08 0.414213562 1.000000000 136 - l [-__
09 0.226681597 1.000000000 200 D
ig 8%]3_]6-222212 %888883888 Zég U[373] edges: 8 blocks: 2 orient: + U[633] edges: 8 blocks: 1 orient: + U[1307] edges: 9 blocks: 2 orient: +
12 0.267949192 0.000000000 666 r|1 M i
em: dabcgefjhimklpnorqgts [_TJ L | —-[_1_
98M:  Jnkmdtggoacpebirhslf - U [-L. 15
h0v40 1fsokiapbejggmrtndch L _J
U[1407] edges: 9 blocks: 3 orient: + 6 1 U[65] edges: 6 blocks: 6 orient: + U[125] edges: 7 blocks: 4 orient: -
: 20 (0)6° 19 blinks E CJL 0
24 ss(full) 20 | O] Lh l
r mod theta/pi #sts d (W8] G
03 0.000000000 0.000000000 2
04 0.923879532 -0.750000000 3 U[99] edges: 7 blocks: 3 orient: + U[129] edges: 7 blocks: 4 orient: -
05 0.000000000 0.000000000 4 [
06 0.707106781 0.750000000 5 F [:\
07 0.000000000 0.000000000 6 Ll .-JLJ_
08 0.587937801 0.375000000 7 C——J
09 0.000000000 0.000000000 8 —_— o
10 0.563522005 0.000000000 9 . . . ' . -
11 0.000000000 0.000000000 10 U[101] edg'es.7 blocks: 2 orient: + U[1071] edges: 9 blocks: 2 orient: +
12 0.500000000 -0.375000000 11 [ B ["ﬂ r—]
em: dabcgefjhilk l_ o A
gem: jiledckgbahf > - (J
hOv24 hjgfkdcaelib

U[1132] edges: 9 blocks: 3 orient: -

d

@F”u

U[1358] edges: 9 blocks: 3 orient: +

U[1822] edges: 9 blocks: 2 orient: -

&[5

8

U[1480] edges: 9 blocks: 4 orient: -

U[1879] edges: 9 blocks: 2 orient: -

P 2 0

U[2328] edges: 9 blocks: 1 orient: +

U[2358] edges: 9 blocks: 2 orient: +

(=

)

—A—

=)

o [P

==

U[2359] edges: 9 blocks: 2 orient: -

|_J

U[2508] edges: 9 blocks: 5 orient: -

U[2523] edges: 9

=

U[2673] edges: 9

blocks: 3 orient: -

j__

blocks: 1 orient: +

)

U[3026] edges: 9

(=

blocks: 3 orient: -

&

U[3281] edges: 9 blocks: 4 orient: +

d 0

—
i) [P @% IEia I
LJ —
) 7] d—o —]
7 1 U[B6] edges: 7 blocks: 1 orient: +
1 (0)7" 3 blinks M rr_—
()
A2 ws(full) 178 h2 1)
r mod theta/pi #sts
03 0.707106781 -0.500000000 2 _
04 0.500000000 ~0.250000000 66 U[1683] edges: 9 blocks: 1 orient: +
05 0.928333668 0.975632347 130 B
06 0.288675135 0.000000000 859 a
07 0.000000000 0.000000000 1588 C
08 0.191341716 0.625000000 5684 -
09 1.066553429 -0.002901947 9780
10 0.861803399 -0.951264694 25405 . .
11  0.686394206 0.961668565 41030 U[2453] edges: 9. blooks: 1 orient: +
12 1.024616848 0.087731235 87686 .
e [§
gem: dabchefgkijnlmgopsrut (_CD ﬂ

hpltduranfckosmbggie]j
h0v42 nigfodcbhamsujrtlegpk
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£

©)9" 22 blinks

28 s(full) 11
r mod
03 0.707106781 0.
04 0.500000000 0.
05 0.798872081 -0
06  0.500000000 -0
07 0.327985278 -0
08  0.732537816 1.
09  0.707106781 0
10  0.638196601 0
11  0.927761389 0
12 0.790569415 0
. cabfdeighkjml
98M:  jmdcbyfkaglhe

h0v26 mgkjlcbadifeh

U[1543] edges: 9 blocks: 1 orient: -

,ﬂJ

=

J

U[1750] edges: 9

blocks: 1 orient: -

=

U[1818] edges: 9 blocks: 2 orient: +

U[67] edges: 7 blocks: 2 orient: +

U[484] edges: 8 blocks: 1 orient: +

e

U[808] edges: 9 blocks: 2 orient: +

]

theta/pi #sts
4
8 8 8 8 88 8 8 8 40 U[89] edges: 7 blocks: 1 orient: + U[734] edges: 8 blocks: 5 orient: +
.254068341 140 L_ ]
.500000000 515  — —lJ
.757883871 1376 [:_I"l::] E_"] q
000000000 3504 l |
.722222222 7680 d —
.508136683 16005 . . — . . ient: -
1348422102 30580 U[413] edges: 8 blocks: 2 orient: U[750] edges: 8 blocks: 4 orient:
.102416382 56056 C: Ljﬁ [ —
=P jlca
U[1957] edges: 9 blocks: 5 orient: + U[2397] edges: 9 blocks: 1 orient: + U[3363] edges: 9 blocks: 6 orient: +
q 0 (=12
EG [_J__] cl 52 a—a
L 0
U[2095] edges: 9 blocks: 2 orient: +  U[2430] edges: 9 blocks: 1 orient: +  U[3397] edges:9 blocks: 5 orient: +
[I;——‘ -G (=2 AP
[ s e
E (do
U[2100] edges: 9 blocks: 2 orient: - U[2503] edges: 9 blocks: 1 orient: + U[3433] edges: 9 blocks: 7 orient: -

U[927] edges: 9 blocks: 2 orient: -

SEE
aEl
U[1318] edges: 9 blocks: 5 orient: +
&
(2]
U[3435] edges: 9 blocks: 6 orient: -
[ p—
[ 21
ES

]

NS - (e g7
el =) =m d
c = i g
_—— d——o
7 1 U[B8] edges: 7 blocks: 2 orient: + U[1464] edges: 9 blocks: 1 orient: - U[2160] edges: 9 blocks: 1 orient: -
3  (0)9 13blinks [_ﬂ 1 E r_rj A
= o (]
32 #s(full) 67 _r—J_] l cl= ] ==
r mod theta/pi #sts [_ - j [u
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 40 U[843] edges: 9 blocks: 1 orient: + U[1675] edges: 9 blocks: 2 orient: +  U[2258] edges: 9 blocks: 1 orient: -
05 0.371748034 -0.600000000 140 [ — :l
06 0.500000000 0.500000000 515 C—J (e C
07 0.689972794  0.201069308 1376 Eﬂ_ AR (_—’__]
08 1.115221249 0.000000000 3504 ( .
09 0.707106781 -0.388888889 7680 S J
10 0.138196601 -0.800000000 16005 . . - . . iont: . . ont:
11 0.358106204 0.503910557 30580 U[1335] edges: 9 blocks: 1 orient: + U[1985] edges: 9 blocks: 1 orient: + U[2342] edges: 9 blocks: 1 orient: +
12 0.790569415 -0.102416382 56056 Sy p— ] r F
dabcgefjhilknmpo C M) )
gem gphndialomjckefb C_:J__] l - UJ —:J
h0v32 oikfpdmglanbhcje

U[2542] edges: 9 blocks: 2 orient: - U[3113] edges: 9 blocks: 1 orient: - 7 1 U[B9] edges: 7 blocks: 1 orient: +
0)7 9 blinks M
. (m {::3 [ —_ 4 (0 [}?‘T
3 "—J] == S8 mts(full) 4 )
p . r mod theta/pi #sts L
03 0.707106781 0.500000000 2
U[2633] edges: 9 blocks: 3 orient: - 04 0.500000000 -0.750000000 34 U[994] edges: 9 blocks: 1 orient: +
0 -— 05 0.601500955 0.100000000 66
~ 06 0.288675135 0.000000000 309
l___ 07 0.314692123 -0.214285714 552 L FiJ
08 0.191341716 -0.125000000 1576 LJ'
09 0.787310873 0.329402082 2600 L
U[3072] edges: 9 blocks: 1 orient: + %8 8??%833832 _82:&)2822983 ggég U[1001] edges: 9 blocks: 1 orient: +
12 0.198687476 0.377285205 16626 Y
| j em: dabcgefjhimklongpsr [EJ
C U 98M: S emedclgporhfiankgb TI']
- hOv38 igsnhormakjdelpfcbg S il
U[1247] edges: 9 blocks: 1 orient: - U[2115] edges: 9 blocks: 1 orient: - 1 U[70] edges: 7 blocks: 1 orient: +
N[ M 75 (0)3" 9 blinks M fr“_w
(] LJ—] ! ) U
. U rge #ts(full) 7 ( )
. L r mod theta/pi #sts
03 0.707106781 0.500000000 2
U[1559] edges: 9 blocks: 1 orient: - U[2476] edges: 9 blocks: 1 orient: + | (4 0.500000000 0.750000000 34 U[502] edges: 8 blocks: 2 orient: +
= [ 05 0.601500955 -0.500000000 66 —
r{—w__ﬁ cl— 06  0.500000000 -0.500000000 309 =
I E D_J 07 0.754441187 0.009691766 552 -
— [_C_ 08 0.079256334 0.125000000 1576 = ]
- 09 0.447090679 -0.921891136 2600
U[1661] edges: 9 blocks: 1 orient: + U[2960] edges: 9 blocks: 1 orient: - %8 82?%22%322 —8(;883?22(9)2 gggg U[1494] edges: 9 blocks: 2 orient: -
Ci 1 —] 12 0.570930726 -0.712566479 16626
f r-_[—a L. T em: dabcgefjhimklpnorg C—‘_]"?
[‘T_J p l LLjD gem: jgkmdphgfrcnelbioa [
L h0v36 oglpahmfnkjgbredci C
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U[1667] edges: 9 blocks: 1 orient: + U[2483] edges: 9 blocks: 1 orient: + 7 1 U[71] edges: 7 blocks: 1 orient: +
Ej E 6 (0)2" 25 blinks m .
—2 =D 30 LI
0 o |
r -[_,—5 C55 a7 #s(full) 2 ==]
r mod theta/pi #sts
. . 4
U[2119] edges: 9 blocks: 1 orient: - U[2734] edges: 9 blocks: 2 orient: - 82 8 . g gggggggg 8 . 8 8 8 88 8 8 8 8 30 U[656] edges: 8 blocks: 2 orient: +
1N . ) 05 0.000000000 0.000000000 104 (
= 3 p 06  0.788675135  1.000000000 367 1 s )
U > U 07 0.000000000 0.000000000 960 =
s_J U 08 0.693519923 0.500000000 2440 —
09 0.000000000 0.000000000 5248 L
. . iont: . . e 10 0.504018894 0.659776119 10997 . . N
U[2444] edges: 9 blocks: 1 orient: + U[3042] edges: 9 blocks: 2 orient: 11 0.000000000 0.000000000 20712 U[719] edges: 8 blocks: 2 orient:
f‘] [,-]l f 12 0.872221707  0.269458789 38206 )
& - . dabcgefjhimklon E -
| ) 'J_D gem: jnmedclgoabhfki _ lr_L_lj
( h0v30 lghmanbcfojedik 0
U[759] edges: 8 blocks: 4 orient: + U[1069] edges: 9 blocks: 2 orient: + U[1409] edges: 9 blocks: 3 orient: + U[1748] edges: 9 blocks: 1 orient: - U[1841] edges: 9 blocks: 2 orient: -
—e o
o[ r N ) I —
ELJ__] [ [ [:_[ /5 r — [-—
Eir - 5 P
. 00U —— = S
U[814] edges: 9 blocks: 2 orient: + U[1078] edges: 9 blocks: 2 orient: + U[1412] edges: 9 blocks: 3 orient: - U[1773] edges: 9 blocks: 2 orient: - U[1934] edges: 9 blocks: 1 orient: -
n M
i 004 = ] i
L_L']:] —p [-—._) [ 0 U U
| W — —
U[907] edges: 9 blocks: 1 orient: - U[1331] edges: 9 blocks: 3 orient: + U[1741] edges: 9 blocks: 1 orient: + U[1775] edges: 9 blocks: 2 orient: - U[1935] edges: 9 blocks: 1 orient: -
) [T _[-_ L [T ’j m )
1) @l 5]t [ ; i
—>) | ko] (o !
 E— C [

U[1939] edges: 9 blocks: 1 orient: + U[2327] edges: 9 blocks: 1 orient: + U[2817] edges: 9 blocks: 1 orient: - 7 1
O — (= 7 (0)7" 7 blinks
Ls E-L—'_J cl-| 46
YU M I ‘_;_J rs #ts(full) 38
| J r mod theta/pi #sts
03 0.707106781 0.500000000 2
U[1940] edges: 9 blocks: 1 orient: +  U[2572] edges: 9 blocks: 1 orient: - 04 0.500000000 0.250000000 34
A_/) 05 0.928333668 0.624367653 66
l ( cl/ 06 0.288675135 0.000000000 309
O ] 07 1.181577136 0.852483549 552
_J U L ) 08 0.349854384 -0.625000000 1576
o 09 0.647625440 0.998916674 2600
. . iont: - . . — 10 0.861803399 -0.248735306 5725
U[2036] edges: 9 l’)EksJ orient: U[2815] edges: 9 blocks: 1 orient: 11 0.810567748 0.895827985 8850
12 0.394337567 -0.250000000 16626
[_ 1 Lf_L _ em: dabcgefjhimklpnosgrvtuxw
— 5.1 l J gem: mofedcrgtwjpauslnhbxgkvi
5 L h0v48 outjlgaxkpihnmgdvwcsbfre
U[77] edges: 7 blocks: 1 orient: + U[1760] edges:9 blocks: 1 orient: + U[2751] edges: 9 blocks: 1 orient: - 7
= M 8 (0) 50 blinks
— (5 ( 34
— G r #ts(full) 250
[_ r mod theta/pi #sts
03 0.707106781 0.000000000 2
U[1545] edges: 9 blocks: 1 orient: - U[2554] edges: 9 blocks: 2 orient: - 04 0.500000000 0.000000000 34
n a - 05 0.573741760 0.524367653 66
(1144 ) 06  0.288675135  0.000000000 309
] r‘[L_J 07 0.562859611 0.131583733 552
08 0.574025149 0.000000000 1576
— 09 0.560862388 0.614713039 2600
. ' N : . N 10 0.329179607 0.951264694 5725
U[1627] edges: 9 blocks: 1 orient: U[2750] edges: 9 blocks: 1 orient: 11 0.394017849 0.645240884 8850
_ N 12 0.460571866 0.130073469 16626
[ S [ L:] em: dabcgefjhimklongp
w— Cl— gem: jipodlggbacfnmekh

(

U[78] edges: 7

o0

F

U[88] edges: 7

2
+

blocks: 1 orie

iy

blocks: 1 orient: -

I

o

g

i

Trtj

U[93] edges: 7

il

blocks: 1 orient: +

=
=3

U[165] edges: 7 blocks: 1 orient: -

-

(
U[176] edges: 7 blocks: 1 orient: -

—

[

[
[J

L

U[749] edges: 8 blocks: 4 orient: +
a_

|e

i
1]

U[812] edges: 9 blocks: 2 orient: +

hOv34 ggnjpkocfmiedhbla

U[1010] edges: 9 blocks: 1 orient: - U[1165] edges: 9

B

L

iy

3l

L

U[933] edges:

U[925] edges: 9 blocks: 2 orient: -

Q-5
£

5

PE—

(D]

—

blocks: 1 orient: +

o, ]
(=3

U[1018] edges: 9 blocks: 1 orient: - U[1216] edges: 9

blocks: 1 orient: +

U

58

9 blocks: 2 orient: +

=W —

e

blocks: 1 orient: +

&5

U[1096] edges: 9 U[1250] edges: 9

G

blocks: 1 orient: +

[l-j ]

S




APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

147

U[1259] edges: 9 blocks: 1 orient: - U[1447] edges:9 blocks: 1 orient: - U[1541] edges: 9 blocks: 1 orient: + U[1622] edges: 9 blocks: 1 orient: - U[1693] edges: 9 blocks: 2 orient: +
[ e o o (25
<5 ]] ==y - o
= 2] NN (=5 S
J J U
U[1420] edges: 9 blocks: 1 orient: + U[1509] edges: 9 blocks: 3 orient: - U[1549] edges: 9 blocks: 1 orient: - U[1646] edges: 9 blocks: 1 orient: - U[1817] edges: 9 blocks: 2 orient: -
N —) M) R N —
fT—-TJ E'[ﬂ] 0195 F — =)
= gy = i jlEsij
— U l
U[1430] edges: 9 blocks: 1 orient: - U[1523] edges: 9 blocks: 2 orient: - U[1560] edges: 9 blocks: 1 orient: + U[1676] edges: 9 blocks: 2 orient: - U[1823] edges: 9 blocks: 2 orient: +
- —
- gl ) -
e 0 s i &
) ] <5 o) (523 [
U[1984] edges: 9 blocks: 1 orient: - U[2147] edges:9 blocks: 1 orient: - U[2209] edges: 9 blocks: 2 orient: + U[2341] edges: 9 blocks: 1 orient: - U[2497] edges: 9 blocks: 1 orient: -
0 5 s i e
o) o e =5
===l Loj—=b ) E — =~
U[2097] edges: 9 blocks: 2 orient: - U[2148] edges: 9 blocks: 1 orient: + U[2248] edges: 9 blocks: 1 orient: - U[2403] edges: 9 blocks: 1 orient: - U[2755] edges: 9 blocks: 1 orient: -
— ,—1
— [
[ ] c—]‘ N e ( LJ—]
=) Lo|—b og—J -5 il
[ — G
U[2109] edges: 9 blocks: 1 orient: + U[2187] edges: 9 blocks: 1 orient: + U[2249] edges: 9 blocks: 1 orient: + U[2486] edges: 9 blocks: 1 orient: - U[2758] edges: 9 blocks: 1 orient: +
' [— — - (o
5 C] =uh) 1 [chep
|J -
C ]
| = ——d . U
U[2802] edges: 9 blocks: 2 orient: - U[3108] edges: 9 blocks: 1 orient: + 7 1 U[79] edges: 7 blocks: 1 orient: +
) 1)3"  9blinks
T = i
3o rﬂ 30 #ts(full) 1810 ]
\ . r mod theta/pi  #sts C
03 1.000000000 -0.500000000 4
U[3023] edges: 9 blocks: 4 orient: - U[3125] edges: 9 blocks: 1 orient: + 04 1.000000000 0.250000000 46 U[1232] edges: 9 blocks: 1 orient: -
05 1.543361918 -0.624367653 152 L —
r_j . 06 1.000000000 0.333333333 623 L
E ) 5
—i 07 1.414213562 -0.686455299 1580 __LJ
L. 08 1.000000000 0.375000000 4308
09 1.532088886 -0.944444444 9084 °
. . N 10 2.127877827 0.110914604 19809 . . -
U[3043] edges: 9 blocks: 2 orient: + 11 1.016298803 0.890999892 36784 U[1876] edges: 9 blocks: 2 orient: +
« 12 1.931851652 -0.333333333 69610 (
= 7 em: dabcgefjhimklpnorgts
< l:j_ -LI gem: jioednlgbartfmcspkgh "E] L
h0v40 loghbsrmfnjpdktacgie -
U[2171] edges: 9 blocks: 1 orient: - U[2929] edges: 9 blocks: 2 orient: + 7 1 U[81] edges: 7 blocks: 1 orient: +
10 (1)3" 21 blinks
L 24 [:'ﬁﬂ
| r'ZJ s #ts(full) 1 r
_J l__ r mod theta/pi #sts {
03 1.000000000 0.500000000 4
U[2354] edges: 9 blocks: 2 orient: - U[2930] edges: 9 blocks: 2 orient: + | (54 0.000000000 0.000000000 46 U[87] edges: 7 blocks: 1 orient: -
p I'—\ ) 05 1.000000000 0.700000000 152
M) LJI =N l 06 1.000000000 -0.666666667 623 &
% f_] 07 0.000000000 0.000000000 1580 -l:]
> [ulin} 08 1.000000000 -0.375000000 4308
— 09 1.000000000 0.277777778 9084 —
. . iont: . . — 10 0.000000000 0.000000000 19809 . . —
U[2404] edges: 9 blocks: 1 orient: + U[3082] edges: 9 blocks: 2 orient: + 11 1.000000000 0.590909091 36784 U[113] edges: 7 blocks: 1 orient:
12 1.000000000 -0.750000000 69610
r—‘ —F cabfdeighlijk 2
- —EJ [_:;] 98M:  j1dckgfjaheb ==
= h0v24 kegjhalbdifc \
U[182] edges: 7 blocks: 2 orient: + U[1116] edges: 9 blocks: 1 orient: - U[1238] edges: 9 blocks: 1 orient: - U[2353] edges: 9 blocks: 2 orient: - U[2389] edges: 9 blocks: 1 orient: -
9 r_ — > o —r' r_
= qr% J =i e ) &5)
— q . [_J d [_~J . -
U[980] edges: 9 blocks: 1 orient: - U[1117] edges:9 blocks: 1 orient: - U[1875] edges: 9 blocks: 2 orient: - U[2362] edges: 9 blocks: 2 orient: - U[2466] edges: 9 blocks: 1 orient: -

r
(|
(5]

U[1063] edges: 9 blocks: 2 orient: +

ey

&

i

L

r_‘1f"]
LTIJ

malls:

U[1138]

edges: 9 blocks: 3 orient: -

1A=
e

U[1894] edges: 9 blocks: 1 orient: +

U[2388] edges: 9 blocks: 1 orient: -

=

b0 &)

U[2510] edges: 9 blocks: 5 orient: -

Ll
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U[2596] edges: 9 blocks: 4 orient: -

711 (1)

U[86] edges: 7 blocks: 1 orient: +

U[1798] edges: 9 blocks: 1 orient: +

Mt Q E_ 9 blinks E '—E‘_,
—|-5 ]
Ml b }
;%: ,Fg 40 ss(full) 115 [ j =)
° g——o |r mod theta/pi #sts [
) 03 1.000000000 0.000000000 .
U[2613] edges: 9 blocks: 4 orient: + | (4 0.000000000 0.000000000 U[977] edges: 9 blocks: 1 orient: - U[1891] edges: 9 blocks: 1 orient: +
— 05 0.618033989 0.200000000 96 p ) —
- 06 0.000000000 0.000000000 339
. 07 1.856082398 0.604603779 852 [T_]L'_T] rt%
08 1.732050808 0.304086724 2156 —
= 09 0.446475588 0.277777778 4548 e
. . - 10 1.328131026 0.254068341 9493 . . - . . ient:
U[2708] edges: 9 blocks: 1 orient: + 11 0.255700272 -0.136363636 17688 U[1585] edges: 9 bloﬂ orient: +  U[2393] edges: 9 blocks: 1 orient: +
F—1 12 2.236067978 0.647583618 32538 cl— —
- . dabcgefjhimklpnorgts ) 7
—|-12 gem: - - oy p— 9
] O jgtedshgmafnrlkbpioc J
hO0v40 gfkotlampcjbesdignrh (= -
U[2394] edges: 9 blocks: 1 orient: + 7 1 U[90] edges: 7 blocks: 1 orient: + U[296] edges: 8 blocks: 1 orient: -
0)9 29 blinks
— 12 (0) )
IE=E) 24 s(full) 14 0al) CJ
- r mod theta/pi #sts _J L
. 03 0.707106781 0.000000000 4 ) )
U[3379] edges: 9 blocks: 3 orient: - 04 0.500000000 0.000000000 40 U[140] edges: 7 blocks: 2 orient: - U[398] edges: 8 blocks: 1 orient: +
05 0.371748034 0.600000000 140 _[_ W
C"]_ 06  0.500000000 0.500000000 515 ! LF | C
__LT 07 0.521120889 0.428571429 1376 -0 -] _]
0 08 0.191341716 0.000000000 3504 l {——
09 0.000000000 0.000000000 7680 —_—
. . - 10 0.138196601 0.800000000 16005 . . _— . . iont: -
U[3385] edges: 9 blocks: 2 orient: + 11 0.2422061281 0.363636364 30580 U[293] edges: 8 blocks: 1 orient: + U[610] edges: 8 blocks: 1 orient:
( ,-Ll_l 12 0.353553391  0.250000000 56056 Er:—T
L_] om: cabfdeighljk : C )
——37| 9™ ilkcjgfeahdb — —LI:
hOv24 1kigbhdfjcea
U[765] edges: 8 blocks: 7 orient: - U[932] edges: 9 blocks: 2 orient: + U[1312] edges: 9 blocks: 5 orient: + U[1566] edges: 9 blocks: 2 orient: - U[1954] edges: 9 blocks: 5 orient: +

e

SN

an

o/ N C] I'_W r1
| e i
o =2 &
d J
U[797] edges: 9 blocks: 2 orient: - U[1047] edges: 9 blocks: 2 orient: - U[1521] edges: 9 blocks: 2 orient: -
a_ N
15 l 1
) - |
C . o
L — °
U[823] edges: 9 blocks: 2 orient: - U[1053] edges: 9 blocks: 2 orient: + U[1522] edges: 9 blocks: 2 orient: +
il I 17
T] _] LN My
B % ] il
k — ®
U[2136] edges: 9 blocks: 1 orient: + U[2728] edges: 9 blocks: 3 orient: + U[3316] edges: 9 blocks: 2 orient: +
[ IiEi =
-|= r
d U
U[2300] edges: 9 blocks: 4 orient: + U[2739] edges: 9 blocks: 2 orient: + U[3416] edges: 9 blocks: 8 orient: -
C , [‘ a ':J_Q,
i . o
) el it
[ SE—
U[2433] edges: 9 blocks: 1 orient: + U[3051] edges: 9 blocks: 2 orient: +

C
[__

Eil

&

U[1568] edges: 9 blocks: 2 orient: +

C

-
ki

U[1746] edges: 9 blocks: 1 orient: -

U[2096] edges: 9 blocks: 2

@rrg

— ]J
U[2099] edges: 9 blocks: 2 orient: +

orient: -

U[91] edges: 7 blocks: 1 orient: +

)

U[987] edges: 9 blocks: 1 orient: +

U[1209] edges: 9

blocks: 1 orient: -

- —
(5 (|55
ezl —

—J

715 ©)3" 37 blinks

MY ms(full) 4

r mod theta/pi #sts

03 0.707106781 -0.500000000 2

04 0.500000000 0.250000000 18

05 0.354591908 -0.224367653 42

06 0.500000000 0.500000000 141

07 0.525331292 -0.120518584 294

08 0.303427098 0.375000000 696

09 0.721399981 -0.177468763 1272

10 0.125735421 -0.551264694 2493

11 0.436318646 0.657921191 4150

12 0.668428582 -0.281953411 7186

gem:

dabcgefjhimklpnosgrutwv
jruwdkhgmafvslctpbigone

h0 v46 rfisuplmgojtwekbcvdgnah

U[1265] edges: 9 blocks: 1 orient: +

s2iliFsa

U[156] edges: 7 blocks: 1 orient: +

p=
)

U[831] edges: 9 blocks: 1 orient: -

[

U[1195] edges: 9 blocks: 1 orient: -

=T

U[1196] edges: 9 blocks: 1 orient: -

i

o

U[1252] edges: 9

@

U[1253] edges: 9

o

—J

[_[__'I f_J
=JU
blocks: 1 orient: -

(<
W — :]J

—J J

blocks: 1 orient: -

b

]
ch
L—
[

e 2R

U[1418] edges: 9 blocks: 1 orient: -

G, (&

—]

U[1491] edges: 9 blocks: 2 orient: +

e

U[1639] edges: 9 blocks: 1 orient: -

[FT

[+L1_J

U

U[1433] edges: 9 blocks: 1 orient: -

01 )

U[1649] edges: 9 blocks: 1 orient: +

[TTQJ

UL
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U[1719] blocks: 1 orient: +

blocks: 1 orient: +

blocks: 1 orient: +

edges: 9

)
4

U[1859] edges: 9

]
g

0

U[1987] edges: 9

(W)

J

&

IFT
L

U[2737] edges: 9 blocks: 2 orient: -

Ein
=

%@{

U[2156] edges: 9 blocks: 1 orient: -

En

—

o

U[2158] edges: 9 blocks: 1 orient: +

il

-

—

U[2199]

edges: 9 blocks: 1 orient: +

[

)

AR

1

U[2255] edges: 9 blocks: 1 orient: -

U[2265] edges: 9 blocks: 1 orient: -

13 rf—r—j
(L

U[2270] edges: 9 blocks: 1 orient: +

ol (5

U[3071]

edges: 9 blocks: 1 orient: -
—

=
J_JJ

b

S

U[2966] edges: 9 blocks: 1 orient: -

o

CJ

;

U

U[3047] edges: 9 blocks: 2 orient: -

5

i)
=

U[3074] edges: 9 blocks: 1 orient: +
ol
B

[

U[3115] edges: 9 blocks: 1 orient: +

==

5

o

U[3121] edges: 9 blocks: 1 orient: +

=
55

)

U[2344] edges: 9 blocks: 1 orient: +
[

l L
=

U[2422] edges: 9 blocks: 1

e

U[2424] edges: 9 blocks: 1 orient: +

S

orient: +

U[2477] edges: 9 blocks: 1 orient: -

)

o)

U[94] edges: 7 blocks: 1 orient: +

NiEs
]

el

U[168] edges: 7 blocks: 4 orient: +

=

T

U[158] edges: 7 blocks: 1 orient: +

'I:

il

L}

I

U[166] edges: 7 blocks: 1 orient: -

C_a
—J

U[177] edges: 7 blocks: 1 orient: -

B

U[462] edges: 8 blocks: 2 orient: -

=3y

714 ©)7" 32 blinks
26

1o #ts(full) 1

r mod

03 0.707106781 -0
04 0.500000000 0
05 0.229752921 0
06 0.288675135 0
07 0.707106781 -0
08 0.732537816 0
09 0.618213611 -0
10 0.052786404 -0
11 0.493224022 0
12 0.714957726 -0

. cabfdeighkjml

98M:  jndcbkfjalghe

h0v26 1dfbjhmceiakg

U[751] edges: 8 blocks: 4 orient: +
c_——

|ca]

U[538] edges: 8 blocks: 1 orient: +

U[991] edges: 9 blocks: 1 orient: +

U[242] edges: 8 blocks: 2 orient: +

(1)
l

C
L

U[1415] edges: 9 blocks: 1 orient: -
N —=
(]
[ ]

ESqE

U[1645] edges: 9 blocks: 1 orient: -

ElE=

U[1512] edges: 9 blocks: 3 orient: -

e

U[1677] edges:9 blocks: 2 orient: +

& &0

U[1636] edges: 9 blocks: 2 orient: +

U[1715] edges: 9 blocks: 1 orient: -

theta/pi #sts
.500000000 2
.750000000 18
.900000000 42
.000000000 141
.928571429 294
.125000000 696
.639541727 1272
.800000000 2493
.457962820 4150
.345511799 7186

U[1192] edges: 9 blocks: 3 orient: +

U[1261] edges: 9 blocks: 1 orient: -

C: 2 =
pal [E5d =,
— —
U[732] edges: 8 blocks: 5 orient: + U[1057] edges: 9 blocks: 3 orient: - U[1314] edges: 9 blocks: 5 orient: +
=2
O J d L )
U[1955] edges: 9 blocks: 5 orient: + U[2071] edges: 9 blocks: 3 orient: - U[2536] edges: 9 blocks: 4 orient: -
o = 7
Ex =] d5]
(w
U[2057] edges: 9 blocks: 4 orient: + U[2312] edges: 9 blocks: 3 orient: - U[2552] edges: 9 blocks: 2 orient: -
0= —5
& 5 3
=] [r =T
G J S
U[2058] edges: 9 blocks: 4 orient: - U[2482] edges: 9 blocks: 1 orient: - U[3053] edges: 9 blocks: 2 orient: -

- 0= - ;
o (5 &) =5 =
7700) —— =g It
1 C-_-_4
U[3197] edges: 9 blocks: 2 orient: + 7 U[95] edges: 7 blocks: 1 orient: + U[157] edges: 7 blocks: 1 orient: +
M) 15 (0 21 blinks
Eal & ()
] £
I 8 #ts(full) 1 . r=b _Jr_b
r mod theta/pi #sts )
03 0.707106781 0.000000000 2
U[3396] edges: 9 blocks: 5 orient: - 04 0.500000000 1.000000000 18 U[118] edges: 7 blocks: 1 orient: + U[186] edges: 7 blocks: 2 orient: -
] 05 0.141995114 -0.600000000 42 r ) M
E_Jlr— L 06 0.288675135 0.000000000 141 cl & _3
07 0.658686217 -0.602751814 294 _3 _]
aTj 08  0.732537816 -0.500000000 696 —
09 0.254574712 -0.373011580 1272 4
10 0.020162612 -0.799999999 2493 . . ent: - . . ient: -
11 0.642860106 0.824325175 2150 U[149] edges: 7 bI(:ﬁ1 orient: U[402] edges: 8 blocks: 2 orient:
12 0.620303293 -0.930704616 7186
em: dabcgefjhimklongpsr [ % CD_J
gem: gliedsgorkjbpmfnach W

h0v38 ifokrnhgapgceblsdmj




150

APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

U[456] edges: 8 blocks: 2 orient: -

i)

fy

U[992] edges: 9 blocks: 1 orient: +

P

k4

¥

o]

U[1533] edges: 9

&

U[1644] edges: 9

[

U[1260] edges: 9 blocks: 1 orient: -

IEE
)

o

U[1712] edges: 9

blocks: 1 orient: +
M
N

—p)

I

U[2216] edges: 9 blocks: 1 orient: +

EE

J

blocks: 1 orient: -

=

-
&l

blocks: 1 orient: -

C

—

G

U[2363] edges: 9 blocks: 1 orient: -

=)
7

g

U[2485] edges: 9 blocks: 1 orient: -

)

U[2551] edges: 9 blocks: 2 orient: -

U[3063] edges: 9 blocks: 1 orient: -

=l
J_JJ

Y

—

!
E

U[2740] edges: 9 blocks: 2 orient: -

lieS
kil

U[3052] edges: 9 blocks: 2 orient: -

0
1

|

U[3102] edges: 9 blocks: 1 orient: +

[_E_]

U[3288] edges: 9 blocks: 3 orient: -

b

1)
-

C—Db

=N

Y

&

16 (©)3" 29blinks
38

r, #ts(full) 20

r mod theta/pi
03 0.707106781 0.500000000
04 0.500000000 -0.250000000
05 0.493730098 0.845931659
06 0.500000000 -0.500000000
07 0.447988158 -0.331597963
08 0.079256334 0.625000000
09 0.188806943 -0.639541727
10 0.243769410 -0.691863317
11 0.660083792 -0.498614108
12 0.664821253 0.372714795
em: dabcgefjhimklongpsr

gem: gnledksorgjcbmhifpa

h0v38 kifnlorgsmapjgcedhb

U[1210] edges: 9 blocks: 1 orient: + U[1431] edges: 9
S e )
U[1246] edges: 9 blocks: 1 orient: + U[1436] edges: 9

#sts
2

18
42
141
294
696
1272
2493
4150
7186

blocks: 1 orient: -

=)

blocks: 1 orient: -

)

I
(4

[[-q 5

A1)
l L
blocks: 1 orient: -

-

|

i,
&

U[2337] edges: 9

[
=

T

i

L

U[1375] edges: 9 blocks: 1 orient: + U[1531] edges: 9
)
c )l om
1)
U
U[2334] edges: 9 blocks: 1 orient: - U[2854] edges: 9

U[3045] edges: 9

U[2494] edges: 9 blocks: 1 orient: -

&)

Eil

-~
3l
blocks: 1 orient: +

hrr__

l“_]J

U[96] edges: 7 blocks: 1 orient: +

)

£

IES

I

U[147] edges: 7 blocks: 1 orient: -

C

=

U

2

g

U[117] edges: 7 blocks: 1 orient: +

]

U[131] edges: 7 blocks: 2 orient: -

C

—

U[1557] edges: 9 blocks: 1 orient: +

-5

E=a

U[159] edges: 7 blocks: 1 orient: +

U[175] edges: 7 blocks: 1 orient: -

l—J
U[239] edges: 8 blocks: 2 orient: -

=

I

5
&)

U[163] edges: 7 blocks: 1

—

C

—

U[1707] edges: 9 blocks: 1 orient: +

orient: -

C_
J

i

(D
[J

—

(o=

L
i

[ml

U[1624] edges: 9 blocks: 1 orient: -

(=5

(=1

C

U[1717] edges: 9 blocks: 1 orient: -

(2

]

oy p—

-
i)

[LJ

U[1653] edges: 9 blocks: 1 orient: -
-

T

2]

U

blocks: 1 orient: -

—
|
]

UJ

blocks: 2

0=

orient: +

U[1981] edges: 9 blocks: 1 orient: -

]

(]

J

)

@

[ D
L

U[993] edges: 9 blocks: 1 orient: +

L =P
b

Lo

blocks: 1 orient: +

[ =

G —
[ R —

U[2146] edges: 9

U[2154] edges: 9 blocks: 1 orient: +

——

]

C
L
U

U[2247] edges: 9 blocks: 1 orient: +

N

(5
b

U[1075] edges: 9 blocks: 2 orient: +
N r_
i)
=]
—J

U[1125]

edges: 9 blocks: 3 orient: -

U[1189] edges: 9

&

U[2075] edges: 9

["V—'\

=)

)

U[1133]

@
Q
«Q
@
@
©
g

ocks: 3 orient: -
M)

(W

U[2524] edges: 9

fl
5

blocks: 3 orient: -

I£ ©)2" 19 blinks

o1 #s(full) 3

r mod theta/pi #sts
03 0.000000000 0.000000000 4
04 0.923879533 0.500000000 18
05 0.000000000 0.000000000 52
06 0.912870929 0.602416382 141
07 0.000000000 0.000000000 320
08 0.948417712 0.750000000 680
09 0.000000000 0.000000000 1312
10 0.897802733 0.796379978 2405
11 0.000000000 0.000000000 4148
12 0.952607267 0.886224103 6882

. dabcgefjhimklon
gem: jomedlhgknbfcai

h0v30 1fhnibaoekjgdmc

U[2540] edges: 9 blocks: 4 orient: -

T )
]

d

blocks: 3 orient: -
C_LJ- ]

c

blocks: 3 orient: -

CﬂJﬂ

Q—
=

U[3029] edges: 9 blocks: 3 orient: -

U[3034] edges: 9 blocks: 4 orient: -

G
(=

—

U[3148] edges: 9 blocks: 4 orient: +

U[3165] edges: 9 blocks: 4 orient: +

AES
I

U[3176] edges: 9 blocks: 3 orient: +

o

1]

px

Ul

U[98] edges: 7 blocks: 3 orient: +

anr

O

U[780] edges: 8 blocks: 6 orient: -

)

o

C:_Eig_

i

(= O
U[1066] edges: 9 blocks: 2 orient: +
thir=n

En

—)

U[3187] edges: 9 blocks: 2 orient: -
D
2

U[3277]

edges: 9 blocks: 4 orient: -

C.Ek%ii

o

U
U[3335]

edges: 9 blocks: 5 orient: +

I

o—
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U[3350] edges: 9 blocks: 4 orient: -

=

U[796] edges: 9 blocks: 2 orient: +

5 1

-

{15 4" 33 blinks

U[815] edges: 9 blocks: 2 orient: -

& 1y

—

U[100] edges: 7 bloc
]

fs)

U[145] edges: 7 blocl

(2

U[161] edges: 7 blocl

it

ks: 2 orient: +

)

ks: 1 orient: +

=l

U[170] edges: 7 blocks: 2 orient: -

U[180] edges: 7 blocks: 2 orient: +

EifiS

& J

ks: 1 orient: -

{l
ks
&

U[2067] edges: 9

&

U[2092] edges: 9

U[850] edges: 9 blocks: 1 orient: +

) )

29, #ts(full) 34
r mod theta/pi #sts
03 1.000000000 -0.250000000 4
04 0.707106781 -0.875000000 18
05 1.129775731 0.795931659 56
06 0.577350269 0.333333333 153
07 1.295097283 -0.170587450 360
08 1.155762275 -0.397058248 772
09 0.880193088 -0.962426125 1516
10 1.283438193 0.734341190 2797
11 0.693088889 0.314788264 4872
12 1.341879750 -0.183242970 8118
em: dabcgefjhimklon
gem: jkmedchgnabiolf
h0v30 feiloadmcnjghkb
U[873] edges: 9 blocks: 1 orient: + U[1126] edges: 9 blocks: 3 orient: +
M)
s
ek |

=3

U[948] edges: 9 blocks: 1 orient: - U[1179] edges: 9 blocks: 1 orient: +
1
— =k
— —J J
\

U[1081] edges: 9 blocks: 2 orient: - U[1542] edges: 9 blocks: 1 orient: -

i

1) (X]

(e

s

blocks: 2 orient: +

U[760] edges: 8 blocks: 4 orient: +
e

U[3360]

[

U[3381]

?

U[2104] edges: 9 blocks: 1 orient:
ciZiD
1 —
U[3339] edges: 9 blocks: 4 orient:
(o
-]
e b—

(JnJ

‘

P
P

:

edges: 9 blocks: 3 orient: -

0]

(-

u

D

U

edges: 9 blocks: 3 orient: +

w]

a,
Sk, [P
L] C
U[2206] edges: 9 blocks: 2 orient: +
o
P

(=

blocks: 3 orient: +
r_
IIn=

blocks: 2 orient: +

O

U[2308] edges: 9

=

U[2360] edges: 9

cH)
=

U[541] edges: 8 blocl

I

|JJ
U

ks: 1 orient: +

C|
C

U[2399] edges: 9 blocks: 1 orient: - U[2830] edges: 9 blocks: 1 orient: + U[3235] edges: 9 blocks: 3 orient: -
- CP—]U n |L_1
U[2532] edges: 9 blocks: 3 orient: - U[2939] edges: 9 blocks: 3 orient: + U[3253] edges: 9 blocks: 2 orient: -
0-~- a
] I b (0 0)
=] i e
(] — )
U[2807] edges: 9 blocks: 1 orient: + U[3012] edges: 9 blocks: 3 orient: - U[3334] edges: 9 blocks: 5 orient: +
( r‘lJ L[P ﬂ] [- —"_r]:]
= = d—o U
7 1 U[110] edges: 7 blocks: 2 orient: +
19 (007" 10blinks alls
C_1
ot #s(full) 1 \ 2
r mod theta/pi #sts —
03 0.707106781 0.500000000 2
04 0.500000000 0.250000000 18 U[221] edges: 8 blocks: 1 orient: +
05 0.601500955 0.900000000 34 [
06 0.288675135 0.000000000 115 [‘ Ur—
07 0.314692123 -0.928571429 196 iJ
08 0.574025148 0.375000000 452
09 1.020721913 -0.976819061 708
10 0.361803399 -0.800000000 1333 . ' .
11 0.974417831 -0.609395372 1958 UL454] edges:8 blocks: 2 orient +
12 0.538030402 -0.011846816 3254 [—‘Ih
em: dabcgefjhimklongp L_:_]
gem: jmnedchggaipbflok [__L]

h0 v34 pfkonjaelbcihmggd

U[3356] edges: 9 blocks: 3 orient: +
Il
J

-]

U[602] edges: 8 bloc

'

U[706] edges: 8 blocl

—

M

ks: 1 orient: -

el

ks: 3 orient: +

0-

=

ee
s

blocks: 3 orient: -

(&

d

U[2727] edges: 9

&

&)

blocks: 3 orient: -

(

c

U[2729] edges: 9

&

o

U[3048] edges: 9 blocks: 2 orient: -

@D

05
EE

20 (13" 12blinks

gem:

NRRRRRRRRR

34

[ #ts(full) 8

mod theta/pi
.000000000 0.500000000
.000000000 0.750000000
.000000000 -0.700000000
.000000000 -0.333333333
.414213562 0.400741014
.000000000 -0.875000000
.331660018 -0.417319505
.618033989 0.200000000
.899806432 0.642499862
.503587265 -0.732958126
dabcgefjhimklongp
jnlpdkhgfoigbmaec

h0v34 kgojnpicgladfehmb

C
o
N
@
Q
Q
@
@
~

it
O

[

blocl

\

ks: 1 orient: +

-

Ll=m
J

U[1060] edges: 9 blocks: 2 orient: +

0

.

i

l_L}

S

-

X

5

U[1122] edges: 9 blocks: 1 orient: +

ol
o

n

E
|

.
LiJ

-

U[1694] edges: 9 blocks: 2 orient: +

In
]

U[1831] edges: 9 blocks: 1 orient: +

U[2103] edges: 9 blocks: 1 orient: -

0,
0]




152 APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

U[2126] edges: 9 blocks: 1 orient: - U[2236] edges: 9 blocks: 1 orient: + 7 1 U[112] edges: 7 blocks: 1 orient: +
— - 21 (0)4" 26 blinks —
r I co 32 i
= BN J 52 #s(full) 30 E[J_rﬁl
r mod theta/pi #sts \
) ) 03 1.000000000 0.250000000 4 )
U[2195] edges: 9 blocks: 1 orient: - U[2242] edges: 9 blocks: 1 orient: - 04 0.707106781 -0.125000000 24 U[949] edges: 9 blocks: 1 orient: +
05 1.701301617 -0.050000000 76
C£ __J_ 06 1.154700538 0.000000000 225 r
[ C | 07 1.553786730 -0.268654857 536 L_T—JJ
C— — 08 2.040640478 -0.199865932 1184
—_— 09 1.362038807 -0.312577170 2344
. . iont: - . . .10 2.271491751 -0.436918733 4385 . . iont:
U[2210] edges: 9 blocks: 2 orient: U[2459] edges: 9 blocks: 1 orient: 11 5099383927 _0.390702659 7676 U[1061] edges: 9 blocks: 2 orient: +
ll @ 12 1.795352610 -0.597538068 12888 N
|-~ r= om:  Cabfdeighliknmpo @]1
D[__’ — a 98M:  ipjclnfkadomeghb
:] _— l h0v32 ognmhalejidbkpfc
U[1064] edges: 9 blocks: 2 orient: + U[1691] edges: 9 blocks: 2 orient: - U[2175] edges: 9 blocks: 1 orient: - U[2465] edges: 9 blocks: 1 orient: - U[2710] edges: 9 blocks: 1 orient: +
- >
[ = 5 =5 L <o
— >
= =D : (=2 =]
U[1086] edges: 9 blocks: 2 orient: - U[1914] edges:9 blocks: 1 orient: + U[2197] edges: 9 blocks: 1 orient: - U[2468] edges: 9 blocks: 1 orient: - U[2711] edges: 9 blocks: 1 orient: +
=) [ 5) E; ([T5
-0 = cj=o = | )
_L‘l1 [ | ] — a e | =
L5 = == =3
U[1118] edges: 9 blocks: 1 orient: - U[2090] edges: 9 blocks: 2 orient: - U[2464] edges: 9 blocks: 1 orient: - U[2687] edges: 9 blocks: 1 orient: - U[2828] edges: 9 blocks: 1 orient: -
[ 5] = =B (o]
1D =N L —1 i o= ]
5 —) & (C=)) (=]
U[3083] edges: 9 blocks: 2 orient: + U[3378] edges: 9 blocks: 3 orient: + U[3388] edges: 9 blocks: 2 orient: + 7 1
22 (0)7" 23 blinks
50 £ Ok W) 53 Ba) 7 F e
c— =Yl niln) rs ts(fu
| e— : .
b 0 - r mod theta/pi #sts
03 0.707106781 0.500000000
U[3361] edges: 9 blocks: 3 orient: + U[3383] edges: 9 blocks: 3 orient: + U[3410] edges: 9 blocks: 2 orient: + 04 0.500000000 0.250000000 10
r:] D | 05 0.659357578 -0.965658810 22
— - 06 0.288675135 0.000000000 55
C
Sh{J FL—E_ 0 07  0.252363488 -0.928571429 106
[ l— J 08 0.191341716 0.375000000 208
— 0 09 0.386015923  0.209935031 352
. . iont: - . . ot 10 0.434752416 0.931317619 601
U[3368] edges: 9 blocks: 4 orient: U[3386] edges: 9 blocks: 2 orient: + 11 0.777229753 _0.884988230 934
L|_ r—-LJ_ 12 0.734490'.787':: -0.169842373 1450
AN} 1 em: dabcgefjhimklpnorgtsvu
::J__J gem: jktodnugvarifmespbgchl
— h0v44 rulfsicndtjgogmbhvekpa
U[114] edges: 7 blocks: 1 orient: + U[891] edges: 9 blocks: 1 orient: - U[1026] edges: 9 blocks: 1 orient: - U[1527] edges: 9 blocks: 1 orient: + U[1989] edges: 9 blocks: 1 orient: -
M
D N (= =) 0
Beallt: D =1 =3 ol
Ein & =5 1 ek
[E—
U[146] edges: 7 blocks: 1 orient: - U[953] edges: 9 blocks: 1 orient: - U[1199] edges: 9 blocks: 1 orient: + U[1810] edges: 9 blocks: 1 orient: + U[2153] edges: 9 blocks: 1 orient: +
‘g
g e —
(=5 i) (e iEg o
= = ‘-Lﬂ (G— S p—)
— L [ I
U[826] edges: 9 blocks: 1 orient: + U[1022] edges: 9 blocks: 1 orient: - U[1205] edges: 9 blocks: 1 orient: + U[1865] edges: 9 blocks: 1 orient: - U[2163] edges: 9 blocks: 1 orient: -
— —
ELI_] FL_ [_ — :J_'
- & Er: : c
o) = (=TT = G2
U[2184] edges: 9 blocks: 1 orient: + U[2420] edges: 9 blocks: 1 orient: - U[3099] edges: 9 blocks: 1 orient: +
C—]7 1) =
o | E=
C|2 l =3 —
S
U[2254] edges: 9 blocks: 1 orient: + U[2548] edges: 9 blocks: 2 orient: + U[3112] edges: 9 blocks: 1 orient: -
‘— O h -
N J O ! =5
c|— I 1)
(5 J L

U[2345] edges: 9 blocks: 1 orient: - U[3069] edges: 9 blocks: 1 orient: +

2

-]

4
&
0
)
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{25 (0)3" 21blinks

U[116] edges: 7

blocks: 1 orient: +

U[222] edges: 8 blocks: 1 orient: +

U[599] edges: 8 blocks: 1 orient: -

Pt

g

_E_

i

L — |

B

-

l pm

128 fits(full) 1 | [: )
r mod theta/pi #sts - e U
03 0.707106781  0.500000000 2 _
04 0.500000000 0.750000000 10 U[148] edges: 7 blocks: 1 orient: -
05  0.229752920 -0.300000000 22 —
06 0.500000000 -0.500000000 55 p C
07 0.736976229  0.543598157 106 3
08 0.461939766 -0.875000000 208 —
09  0.767255812 -0.166666667 352 —
10 0.052786404 -0.400000000 601 . 3 oriant
11 0.702955105  0.723044161 934 UL178] edges: 7 blooks: 3 orient: +
12 0.353553391 -0.500000000 1450 Q[:\
om: Cabfdeighljknm LJ_ ]
gem: imdclgfkabnejh
h0v28 gnejhblcdimakf

U[1171] edges: 9 blocks: 2 orient: +

&

U[1439] edges: 9 blocks: 1 orient: +

(2 0

U[1495] edges: 9 blocks: 2 orient: -

U[1529] edges: 9 blocks: 1 orient: +

U[1701] edges: 9 blocks: 1 orient: +

Eatli=d

U[1995]

U[2220] edges: 9 blocks: 1 orient: -

U[243] edges: 8 blocks: 2 orient: +

U[1036] edges: 9 blocks: 1 orient: -

5

&

e

&

U[403] edges: 8 blocks: 2 orient: -

Cpl &

U[2743] edges: 9 blocks: 2 orient: +

J

S

) (£ 0

edges: 9 blocks: 1 orient: -

U[2365] edges: 9

blocks: 1 orient: +

[en)
i

o

U[2588] edges: 9 blocks: 2 orient: +

i

U[2797] edges: 9 blocks: 2 orient: +
O=5
l—"'J

U[3103] edges: 9 blocks: 1 orient: -

[

-

U[1139] edges: 9 blocks: 2 orient: +

0]

7]

B & [ BEi il
G U = —
7 1 U[127] edges: 7 blocks: 3 orient: + U[B03] edges: 8 blocks: 1 orient: -
24 (0)3" 6 blinks Lr_ [:\
. (WL
38 B —
r #ts(full) 269 —
r mod theta/pi #sts [y
03 0.707106781 -0.500000000 2
04 0.500000000 0.250000000 18 U[238] edges: 8 blocks: 2 orient: + U[937] edges: 9 blocks: 2 orient: +
05 0.229752921 -0.500000000 34 ]
06 0.500000000 0.500000000 115 L]_ -l—
07 1.170948009 -0.500000000 196 Ly_J J__]
08 0.461939766 0.375000000 452 [_
09 0.408248290 0.833333333 708
10 0.052786405 0.000000000 1333 . . . . : S
11 0.508894542 0.897451897 1958 U[539] edges: 8 blocks: 1 orient: + U[3286] edges: 9 blocks: 3 orient:
12 0.790569415 -0.147583618 3254 [ ) C—rl_)
em: dabcgefjhimklongpsr —'Uj ?
gem: jsmldpnggabechforik [__
h0v38 rghpkibofejagmcsnld ) =
7 U[132] edges: 7 blocks: 2 orient: + U[1030] edges: 9 blocks: 1 orient: + U[1993] edges: 9 blocks: 1 orient: +
25 (0) 12 blinks [1 (o | C
_| _—
A0 ss(tul) 1 il ] T
? 0] 5 L=
r mod theta/pi #sts U
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 18 U[139] edges: 7 blocks: 1 orient: + U[1225] edges: 9 blocks: 2 orient: + U[2008] edges: 9 blocks: 1 orient: +
05 0.371748034 0.400000000 34 . )
06 0.288675135 0.000000000 115 Ci F f_j
07 0.382603047  0.210501073 196 | =5 aa
08 0.349854384 0.500000000 452 Uy
09 0.324904336 0.456693855 708
10 0.138196601 -0.800000000 1333 . . iont: . . — .
11 0.628696668 _0.740508982 1958 U[401] edges: 8 blocks: 2 orient: + U[1669] edges: 9 blocks: 1 orient: U[2546] edges: 9
12 0.428735677 0.735131180 3254 j [E__B
. dabcgefjhimklpnorgts —_—
gem: jtpedoggsabhnmrclfik L|j [_r_L_J]
h0 v40 ggslohbtenjdcriapkmf
U[2636] edges: 9 blocks: 2 orient: - 7 1 U[138] edges: 7 blocks: 1 orient: + U[1019] edges: 9
C_[_ﬁ 26 (0)7 10 blinks m
C
L%yj 5 #s(full) 1 s
r mod theta/pi #sts ° h—
03 0.707106781 -0.500000000 2
U[2745] edges: 9 blocks: 2 orient: - 04 0.500000000 0.750000000 18 U[888] edges: 9 blocks: 1 orient: + U[1025] edges: 9
05 0.493730098 0.045931659 34 )
Q = 06  0.288675135  0.000000000 115 -[—E’] )
L 07 0.445041868 -0.829312442 196 s -
LL. ] 08 0.349854384 0.125000000 452 (=
J 09 0.768532521 -0.455129433 708
. . . 10 0.243769410 0.908136683 1333 . X ot - . . ent: -
U[3058] edges: 9 blocks: 2jent.+ 11 0.239060265 0.522358299 1958 U[1011] edges: 9 blocks: 1 orient: U[1613] edges: 9 bloi:ii orient:
G 12 0.390800930 -0.594866077 3254 C
[ = em: dabcgefjhimklongp Lm R o=
| gem: jglodnhgmafcpkeib — —o
Tl L « (
] hOv34 1fghnpamcojgdekbi —
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U[1662] edges: 9

blocks: 1 orient: -

U[3126] edges: 9 blocks: 1 orient: +

U[144] edges: 7 blocks: 1 orient: +

— ©)  21blinks
rT[_—‘J@ [ _q_J 32 C
[__J] ’ - __:]J rso #ts(full) 3 J
r mod theta/pi #sts
.707106781 .
U[1864] edges: 9 blocks: 1 orient: + 82 8 .5 8 00 8 g 0 8 0 8 . g 8 8 88 8 8 8 8 U[803] edges: 9 blocks: 2 orient: +
P 05 0.371748034 -0.800000000 76
r - 06 0.288675135 0.000000000 225
c— 07 0.591009048 -0.043598157 536 Lll_Jj
J 08 1.115221249 0.000000000 1184
09 0.367122599 -0.253479442 2344
. . S 10 0.138196601 -0.400000000 4385 . . —
U[1992] edges: 9 l:lo—cks. 1 orient: 11 0.300972524 -0.699909199 7676 U[934] edges: 9 blocks: 2 orient: +
12 0.809630852 -0.072579519 12888 C]_
= 25 E
) em: dabcgefjhilknmpo P L_'j
’ljl gem: jioedclgnaphkbfm -
h0v32 pjlmckoafbiedgnh
e PJ g
U[1050] edges: 9 blocks: 2 orient: - U[1535] edges: 9 blocks: 1 orient: - U[1754] edges: 9 blocks: 1 orient: + U[2131] edges: 9 blocks: 1 orient: - U[2408] edges: 9 blocks: 1 orient: +
o —
T | —/ —/ M
= - [ (g C
& S5 ] == SEES
—J LJ l_ . J
\ A
U[1467] edges: 9 blocks: 1 orient: - U[1574] edges:9 blocks: 2 orient: + U[1816] edges: 9 blocks: 2 orient: - U[2133] edges: 9 blocks: 1 orient: + U[2440] edges: 9 blocks: 1 orient: +
= c = o)
= —_— |
O (=2 =5 (Z [ L (19 (T
L v
= =] |\
U[1472] edges: 9 blocks: 1 orient: + U[1742] edges: 9 blocks: 1 orient: + U[2098] edges: 9 blocks: 2 orient: - U[2235] edges: 9 blocks: 1 orient: + U[2441] edges: 9 blocks: 1 orient: +
— r .
1= ﬂ [ = O5E
S[Q] = ll[—ﬂj ! L)
j .
U[2762] edges: 9 blocks: 1 orient: - 7 1 U[160] edges: 7 blocks: 1 orient: + U[1087] edges: 9 blocks: 2 orient: +
— 28 (0)4"  25blinks E an
V= - ) =)
0 #s(full) 1 C 1:] _Ll]
O r mod theta/pi #sts
. 03 1.000000000 0.250000000 4 ) )
U[2801] edges: 9 blocks: 2 orient: - 04 0.707106781 -0.625000000 26 U[945] edges: 9 blocks: 1 orient: + U[1113] edges: 9 blocks: 1 orient: -
) 05 1.508772084 -0.384341190 80 | r—
I ___] 06 0.577350269 0.333333333 249 |/ "
I 07 1.839930056 0.796784612 580 qJ Cl-)
| UL 08 0.463104841 -0.914916382 1320 =" 5
09 2.078387002 0.099431785 2572
. . - 10 1.740453851 0.290344466 4905 . . — . . ont:
U[2871] edges: 9 blocks: 1 orient: + 11 1.180525788 .0.657529063 8488 U[951] edges: 9 blocks: 1 orient: U[1120] edges: 9 blocks: 1 orient: +
L 12 2.132572276 -0.434086807 14442 -_— —|—
51 dabegefjhimkl = £
=) . abcgefjhimklpnorg cl=5
gem: jomedlhggpbrcikanf _j'J -
hOv36 giogcnrpbkjafmehld -
U[1239] edges: 9 blocks: 1 orient: - U[1915] edges: 9 blocks: 1 orient: - U[2390] edges: 9 blocks: 1 orient: + U[2473] edges: 9 blocks: 1 orient: + U[2667] edges: 9 blocks: 2 orient: -
A — M —
1 [y
= DL" — D B=a n
C5) (=D 9] =5 =1
- —
U[1881] edges: 9 blocks: 2 orient: + U[1964] edges: 9 blocks: 1 orient: + U[2406] edges: 9 blocks: 1 orient: + U[2648] edges: 9 blocks: 1 orient: - U[2715] edges 9 blocks: 1 orient: -

X

edges: 9

]

@
©O
N

ELEL

—l—

]
)

blocks: 1 orient: +

L

U[2931] edges: 9

2

U[3137] edges: 9

J

U[3345] edges: 9

A

blocks: 2 orient: +

=]
0,

—J

blocks: 2 orient: +

QLEE

blocks: 3 orient: -

d5R)

d—o

U[2352] edges: 9 blocks: 2 orient: -

U[3407] edges: 9 blocks: 2 orient: +

S [

P
J

A

Ees

U[2471] edges: 9 blocks: 1 orient: +

1

|

q
chll)

é@

G

3

U[2649] edges: 9 blocks: 1 orient: -

1D

U[2716] edges 9 blocks: 1 orient: -

jxvudgoglwsinmhfptbrecak

=1

co c—= — T
[[; e | oy
—= — =
7 U[162] edges: 7 blocks: 1 orient: +
29 (0) 18 blinks ) ’j
46 {EEEE (T
ra0  #ts(full) 2 5 U
r mod theta/pi #sts ;
03 0.707106781  0.000000000 2
04 0.500000000 1.000000000 18 Ul174] edges:7 blocks: 1 orient: +
05 0.634136124 0.757983330 34 M
06 0.288675135 0.000000000 115 [ L
07 0.851607205 -0.057318500 196
08 0.191341716 0.500000000 452 L
09  0.854483206 0.777972834 708
10 0.402128624  0.484033340 1333 ) o
11  0.642834154 0.352935284 1958 U[1005] edges: 9 blocks: 1 orient: +
12 0.554460013 -0.642262175 3254
‘A [m]
gem: dabcgefjhimklpnosgrvtuxw [- _,l

h0 v48 oieplbsqgftjxrwudhmgkanvc
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U[1014] edges: 9 blocks: 1 orient: +

U[1553] edges: 9 blocks: 1 orient: -

1 (@

[ [l

U[1670] edges: 9 blocks: 1 orient: +

| L=

q

E

U[1242] edges: 9 blocks: 1 orient: -

s

R

[_
| (=

U[1618] edges: 9 blocks: 1 orient: +

— ]
C

—=J

[{[1n)

=
@D

U[1713] edges: 9 blocks: 1 orient: -

=

U[1377] edges: 9 blocks: 1 orient: +

,_a_] c 11
( [ D
U

U[1628] edges: 9 blocks: 1 orient: +

[,_"_.
5

U[2123] edges: 9 blocks: 1 orient: -
M

(|
|

(5

1
K

B

U[2162] edges: 9 blocks: 1 orient: +
=
U

blocks: 1 orient: +

2

ESF

blocks: 2 orient: -

U[2260] edges: 9

e
i

edges: 9

U[2793] edges: 9 blocks: 1 orient: +
—
N C
@ G 3

blocks: 1 orient: +

aeh
[
u

UJ

U[2848] edges: 9

blocks: 2

=t

U[3050] edges: 9 orient: -

] (= d—=
7 1 U[167] edges: 7 blocks: 4 orient: + U[2074] edges: 9 blocks: 3 orient: - U[3201] edges: 9 blocks: 2 orient: -
30 (0)5 8blinks C = P

2 (g [ig 5 C'J-]
r503  #ts(full) 1 (=] s
r mod theta/pi #sts O G
03 0.707106781 1.000000000 4
04 0.500000000 0.000000000 18 U[735] edges: 8 blocks: 5 orient: - U[2304] edges: 9 blocks: 3 orient: + U[3399] edges: 9 blocks: 5 orient: +
05 0.707106781 0.500000000 52 ( ) ( )
06 0.288675135 1.000000000 141 o — ) [_Jlr— 0
07 0.185985892 0.714285714 320 QP E lJ E
08 0.461939766 0.000000000 680 J g =
09 0.806039450 0.522130408 1312 U — —
10 0.500000000 1.000000000 2405 . . ot . . -
11 0.607008531 _0.143812895 2148 U[2054] edges: 9 blocks: 4 orient: + U[2309] edges: 9 blocks: 3 orient: +
12 0.714957726 0.404488201 6882 [: r:]
. dabcgefjhilknm ) E
98M:  Jjynedchgmaibkf = _E
h0v28 mglhajkncfbied C L—- —
7 1 U[169] edges: 7 blocks: 2 orient: + U[2106] edges: 9 blocks: 1 orient: - U[2592] edges: 9 blocks: 2 orient: -
31 (04" 9 blinks [—] 7 =
C =5 "
ot #s(full) 10 :[J——l'l =P [ —3
r mod theta/pi #sts _J . J —
03 1.000000000 -0.250000000 4
04 0.707106781 0.625000000 46 U[846] edges: 9 blocks: 1 orient: + U[2189] edges: 9 blocks: 1 orient: - U[3309] edges: 9 blocks: 3 orient: +
05 1.810080993 0.160914604 152 P
06 0.577350269 -0.333333333 623 [__:J:_\ | ) —
07  1.733569223  0.417027963 1580 —N G L ~-2
08 1.778823646 -0.028194166 4308 [___J I =) | _J__b
09 0.852704746 0.684332450 9084
10 2.598612400 0.192398126 19809 . . ot . . sont: . . ont:
11 0.888970886 -0.305045608 36784 U[1092] edges: 9 blocks: 2 orient: U[2387] edges: 9 blocks: 1 orient: + U[3380] edges: 9 blocks: 3 orient: +
12 2.294502752  0.403355052 69610 a A ( D [ ]
em: dabcgefjhimklongp L -2 _] - rLI_EI'
gem: jngedchgkaopbmilf —Lﬂ f—_l::)
h0v34 lghmkpncbejgdafoi L - 0
7 1 U[184] edges: 7 blocks: 6 orient: + U[223] edges: 8 blocks: 1 orient: + U[555] edges: 8 blocks: 3 orient: -
32 (0)7° 28 blinks (m '—'i [-j Jr_— (=]
20 s(full) 3 ch] { —a J Emill
r mod theta/pi #sts ( 0 —
03 0.707106781 -0.500000000 4
04 0.500000000 0.750000000 16 U[194] edges: 7 blocks: 5 orient: + U[320] edges: 8 blocks: 2 orient: - U[595] edges: 8 blocks: 2 orient: +
05 0.601500955 0.300000000 44 Q 0-N— )
06 0.288675135 0.000000000 107 _W_J_r:] FI C [
07 0.000000000 0.000000000 224 _ﬂ [I7 n
08 0.191341716 -0.875000000 432 C) O U
09 0.464242827 0.833333333 768 —
10 0.361803399 0.400000000 1293 . . - . . ent: - . . ient: -
11 0.322252701 _0.318181818 2068 U[196] edges: 7 blocks: 4 orient: + U[548] edges: 8 blocks: 3 orient: U[646] edges: 8 blocks: 3 orient:
12 0.394337567 -0.750000000 3184 l I —— -+
em: cabfdehgji —|:) o= = LL:]
gem: hjdcbifage —
C
B ]

hOv20 jheicbafdg

U[692] edges: 8 blocks: 5 orient: +

0=

(9

c

)

+

U[697] edges: 8 blocks: 5 orient:

e

U[704] edges: 8 blocks: 4 orient:

o

+

U[710] edges: 8 blocks: 3 orient: +
M QG

*—o—o -

C -

U[764] edges: 8 blocks: 7 orient: +
o/ N

5

d J

U[801] edges: 9 blocks: 2 orient: -

=

AT

(.
5 T

U[926] edges: 9 blocks: 2 orient: -

U[1484] edges: 9 blocks: 4 orient: -

(]

bl

[

o

U[1045] edges: 9 blocks: 2 orient: -
a_

l

LE—.‘”

U[1731] edges: 9 blocks: 1 orient: -

=g,

-

=]
Sl

E

U[1956] edges: 9 blocks: 5 orient: -

Eal!

U[2302] edges: 9 blocks: 4 orient: +

Ea]

[SE—

U[1316] edges: 9 blocks: 5 orient: -

i

U[1753] edges: 9 blocks: 1 orient: -

ten (e

=

U[2437] edges: 9 blocks: 1 orient: +

I

]
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O

h0v38 ngjmalrskcigoedhfbp

U[2764] edges: 9 blocks: 1 orient: + U[3348] edges: 9 blocks: 4 orient: + 7 1 U[185] edges: 7 blocks: 4 orient: +
— 33 (0)4' 8 blinks
EE=E —+ 28 -
9T E['_J r281s  Hs(iull) 18 L
I O | r mod theta/pi #sts a
. 03 1.000000000 0.250000000 4 .
U[2976] edges: 9 blocks: 1 orient: + 04 0.707106781 -0.125000000 16 U[910] edges: 9 blocks: 1 orient: +
) 05 1.376381920 -0.250000000 44
C_J_I] 06 0.577350269 -0.333333333 107 ||
- 07 1.010597060 0.903089436 224 G
08 1.118033989 0.835083618 432 LJ
09 0.582755617 0.179645441 768
. . — 10 1.447213596 0.000000000 1293 . . —
U[3025] edges: 9 blocks: 3 orient: 11 0.550656043 20.121512295 2068 U[2513] edges: 9 blocks: 5 orient:
[ [_r] 12 1.080123450 -0.935518859 3184 0 ,-,_]
=) o dabchefgiilknm o
| gem: jnfedcmihlgakb
c hOv28 gfnlkmadcejhbi o
U[2594] edges: 9 blocks: 4 orient: - U[2896] edges: 9 blocks: 3 orient: + U[188] edges: 7 blocks: 3 orient: +
— 0 = F 734 ©)7"  5blinks (—]
ik =l 38 _qLﬂ
c [l ) ra #ts(full) 333 _
It d—— oc— U ¢ mod theta/pi  #sts 0=
. ) 03 0.707106781 -0.500000000 2 )
U[2605] edges: 9 blocks: 4 orient: - U[2928] edges: 9 blocks: 2 orient: + | 4 0.500000000 ~0.250000000 18 U[193] edges: 7 blocks: 2 orient: +
c__ 05 1.364479168 0.983429989 34 [
N __E 06 0.288675135 0.000000000 115 A
[L'\ | 07 1.274162392 0.500000000 196 l__l"l_]
- 08 1.115221249 -0.375000000 452
c — “— |09 0.888702314 -0.116447089 708 —
. . ot 10 1.861803399 -0.966859979 1333 . . -
U[2893] edges: 9 blocks: 3 orient: 11 0.472347391 0.103674315 1958 U[546] edges: 8 blocks: 3 orient: +
F l 12 1.718877606 0.380073469 3254 —
(| em: dabcgefjhimklongpsr c— =]
e 98M:  Jjredpnglasbhmfocak [:—lg

U[554] edges: 8 blocks: 3 orient: +

{35 0)5" 3 blinks

U[189] edges: 7 blocks: 3 orient: +

S

0=

U[2287] edges: 9 blocks: 2 orient: +

R

U[3427] edges: 9 blocks: 4 orient: +

0¢5]

=0

U[485] edges: 8 blocks: 1 orient: -
3

J—

U[876] edges: 9 blocks: 1 orient: +

&

(=)
1 e #ts(full) 1
— r mod theta/pi #sts
03 0.707106781 0.000000000 2
U[3431] edges: 9 blocks: 3 orient: - 04 0.500000000 0.500000000 18
r__] 05 1.144122806 0.100000000 34
r—J 06 0.288675135 1.000000000 115
- 07 1.184516301  0.322487773 196
u 08 0.079256334 -0.250000000 452
09 1.721691203 0.258309518 708
10 1.309016994 -0.200000000 1333
11 1.039481710 0.146411716 1958
12 1.718877605 -0.369926531 3254
em: dabcgefjhimklpnosgr
gem: jrgodnmglafshkecpbi
hOv38 rhosbmpeakjgflcgnid
7 U[190] edges: 7 blocks: 3 orient: +
36 (0) 13 blinks E—]
34 LJ
r #ts(full) 134 F
r mod theta/pi #sts E j
03 0.707106781 0.000000000 2 )
04 0.500000000 0.000000000 18 U[192] edges:7 blocks: 2 orient: -
05 1.066862972 -0.065658810 34 h
06 0.288675135 0.000000000 115 0
07 0.430463769 0.318889494 196 L_r-L]
08 0.574025149 0.000000000 452
09 0.983926997 0.257976498 708 J
10 1.138196601 0.131317619 1333 . . —
11  0.736368812 -0.095239975 1958 U[397] edges: 8 blocks: 1 orfent: +
12 1.105662433 0.000000000 3254 —
. dabcgefjhimklongp C:J _]
gem: jmoedcggkaipblfnh —

h0v34 1phmgnbcfojedikga

U[2230] edges: 9 blocks: 2 orient: +

IES,

| SE—

U[2289] edges: 9 blocks: 2 orient: -
E=E
i
(i

|

U[2409] edges: 9 blocks: 1 orient: -

=m0

U[3424] edges: 9 blocks: 4 orient: +
j{;—?

U[550] edges: 8 blocks: 3 orient: +

U[1395] edges: 9 blocks: 1 orient: -

(——]

U[556] edges: 8 blocks: 3 orient: +

&

[

Gl

oy )

U[1460] edges: 9 blocks: 1 orient: -

i

737

6 blinks

M2 ps(full) 382
r mod
03 0.707106781 -0.
04 0.500000000 -0.
05 0.862420669 0.
06 0.500000000 0.
07 0.960840426 -0.
08 0.079256334 0.
09 1.485270855 0.
10 0.743769410 -0.
11 1.667004747 -0.

1

gem:

.369306394 0.
dabcgefjhimklpnosgrut
jtredgognasbumhfpckli

theta/pi #sts

500000000

750000000

530853420 34
500000000 115
473235193 196
875000000 452
694619372 708
061706841 1333
522968707 1958
647583618 3254

h0v42 luhmtricgpjodfgkanesb

U[191] edges: 7 blocks: 2 orient: +

1 T

U[1393] edges: 9 blocks: 1 orient: +

i )

U[3370] edges: 9 blocks: 3 orient: +

(510
. UL_ﬂ_]

-0




APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

157

U[3375] edges: 9 blocks: 3 orient: +

]

=

M~

i
T

U[3405] edges: 9 blocks: 2 orient: +

3

0
L

5

;

_Tr]J

U[3429] edges: 9 blocks: 3 orient: -

]

g

O]

)

{3 © 7" 5blinks

28
230 #ts(full) 119
r mod
03 0.707106781 -0.
04 0.500000000 -0.
05 0.601500955 -0.
06 0.288675135 0.
07 0.707106781 -0.
08 0.191341716 -0.
09 0.464242827 0.
10 0.361803399 0.
11 0.322252701 0
12 0.394337567 0
. dabcgefjhilknm
gem: jmfedckgnahbli

h0v28 mhlgckdbanjeif

.409090909
.250000000

theta/pi
500000000
250000000
500000000
000000000
214285714
375000000
166666667
000000000

#sts

ROWLWOJAOUTP WN

B

U[198] edges: 7 blocks: 7 orient: +
c
c__
d
I

U[637] edges: 8 blocks: 4 orient: +

e

d—5

U[640] edges: 8 blocks: 3 orient: +

P

U[693] edges: 8 blocks: 5 orient: -

4

U[698] edges: 8 blocks: 5 orient: -

-

(

O

|55

O

®

(0)4% 1 blinks

U[199] edges: 8 blocks: 1 orient: +

8

0)2% 1 blinks

N
W] .
38 #s(full) 15 [ i ] (43 #its(partial) 441
r mod theta/pi #sts r mod theta/pi #sts
03 1.414213562 0.000000000 4 03 1.414213562 0.000000000 4
04 1.000000000 0.000000000 136 04 0.707106781 0.250000000 46
05 0.743496069 0.000000000 524 05 2.842648492 0.468146625 160
06 0.577350269 0.333333333 3227 06 3.214550254 0.383045975 693
07 1.379945589 0.201069307 10304 07 1.609129118 0.604978243 1916
08 1.306562965 0.000000000 35952 08 4.847810089 0.777316295 5560
09 1.083524966 -0.160953454 94368 09 5.118135815 0.686782417 12820
10 0.447213595 -0.400000000 247293 10 2.667529461 0.906299286 29725
11 0.515823949 0.081029626 556468 11 7.014486029 -0.943697500 59960
12 0.869472866 -0.195021719 1223704 12 7.139155281 0.968231808 120222
em: dabchefgkijmlongpsr em: dabcgefjhimklpnosgrvtuxw
gem: hkoedrimlpbgajsnfqgc gem: jwfedcggkpihvmualbtsxnro
h0v38 1jrnmocshbakpgfedgi h0 v48 wtvrnjaesudoxhlgpkcbfigm
U[200] edges: 8 blocks: 1 orient: + 8 1 U[201] edges: 8 blocks: 1 orient: + U[763] edges: 8 blocks: 3 orient: +
3 14 16 blinks ) p r
r C|=) °
.| 26 .| [ b )
[_ ris  #s(full) 3 ]
r mod theta/pi #sts O
03 1.414213562 0.250000000 4
04 1.000000000 0.625000000 46 U[272] edges: 8 blocks: 1 orient: - U[1394] edges: 9 blocks: 1 orient: -
05 0.874032049 -0.650000000 160 — ]
06  1.732050808 -0.166666667 693 -5 r
07 2.000000000 0.206401843 1916 T |
08 1.473625758 0.653194166 5560 C [
09 1.414213562 -0.694444444 12820
10 2.236067977 -0.200000000 29725 . . — . . -
11 34249489743 0.202239796 59960 U[671] edges: 8 blocks: 2 orient: U[1398] edges: 9 blocks: 1 orient: +
12 1.88039.8464I 0.668951872 120222 — f r:|
om: Cabfdeighkjml [__ = [ o |-
98M:  imdcbkfjalghe = 1

U[1498] edges: 9 blocks: 2 orient: +

B

C

ar
Ji—]J

U[1598] edges: 9 blocks: 2 orient: +

=]

hOv26 1kfjhmaedibgc

U[1952] edges: 9 blocks: 1 orient: -

5

U[1977] edges: 9 blocks: 1 orient: -

=

U[1968] edges: 9 blocks: 1 orient: +

U[1603] edges: 9 blocks: 2 orient: -

=]

F_LL’

U[1976] edges: 9 blocks: 1 orient: -

=

U[2980] edges: 9 blocks: 2 orient: +

B

U[3134] edges: 9 blocks: 3 orient: +

U[3268] edges: 9 blocks: 2 orient: -

clH=
B

al

0)2% 13 blinks

2t s(full) 137

r mod theta/pi #sts
03 1.414213562 0.000000000 4
04 0.707106781 -0.250000000 46
05 1.147483519 -0.875632347 160
06 1.527525232 0.893852193 693
07 0.927682456 0.484232258 1916
08 1.621320344 -0.037653407 5560
09 1.902679944 -0.292134697 12820
10 1.113698893 -0.705763056 29725
11 1.778627975 0.744660628 59960
12 2.119254630 0.463929615 120222

. dabcgefjhimklongp
gem: gnhgdkombfjpciale

h0v34 igfnkcpgalojdmehb

U[202] edges: 8 blocks: 1 orient: +

() &

U[324] edges: 8 blocks: 1 orient: +

U[531] edges: 8 blocks: 1 orient: +

Sl

U[589] edges: 8 blocks: 1 orient: -

e

U[512] edges: 8 blocks: 1 orient: -

geallca)

U[736] edges: 8 blocks: 3 orient: +

2

U[754] edges: 8 blocks: 2 orient: +

5

=g

U[756] edges: 8 blocks: 2 orient: +

=

Al

U[1595] edges: 9 blocks: 2 orient: +

A

“hH

[ J

-
-

EE

=




158

APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

U[1948] edges: 9 blocks: 1 orient: - U[2318] edges: 9 blocks: 2 orient: + 8 1 U[205] edges: 8 blocks: 2 orient: +
0)8 3 blinks
E[_l___] fﬁ 5 (0) 0 U[—r_
r= (5 a0 wts(full) 1156 n=1]
! , [ W —
- r mod theta/pi  #sts _J
. 03 1.000000000 -0.250000000 2 .
U[2019] edges: 9 blocks: 3 orient: + 04 0.000000000 0.000000000 66 U[278] edges: 8 blocks: 1 orient: +
e 05 0.850650808 -0.150000000 130 —
—b 06 0.577350269 -0.666666667 859 _rb
U"] 07 0.327985278 -0.535714286 1588 [ rl
08 0.707106781 -0.687500000 5684 Jl
— 09 1.250074565 0.785685073 9780 —
. . iont: 10 0.447213595 0.200000000 25405 . . N
U[2026] edges: 9 blocks: 3 orient: + 11 0.719685563 0.420179170 21030 U[715] edges: 8 blocks: 1 orient:
:l 12 1.000000000 -0.208333333 87686 —_
=2 em: dabcgefjhimklpnorgts P L c
| gem: jtledcogsgpfbmhkairn —2
h0v40 fhmtgisbanjprkelocgd p l._.
8 1 U[206] edges: 8 blocks: 2 orient: + 8 1
6 (0)6 1 blinks F - 7 0)8 25 blinks
. W]
20 #ts(partial) 812 i ) 122 #s(full) 1
r mod theta/pi #sts [ r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 1.000000000 0.250000000 4
04 0.923879532 -0.750000000 66 04 1.000000000 0.625000000 42
05 0.000000000 0.000000000 130 05 1.312862063 0.825632347 208
06 0.707106781 0.250000000 859 06 1.154700538 1.000000000 877
07 0.000000000 0.000000000 1588 07 1.198148413 -0.733166650 2744
08 0.392847479 0.875000000 5684 08 1.414213562 -0.562500000 7876
09 0.000000000 0.000000000 9780 09 1.250074565 -0.380981594 19540
10 0.816458514 -0.377308405 25405 10 1.283438193 -0.134341190 44937
11 0.000000000 0.000000000 41030 11 1.372282131 0.028629712 94720
12 1.207106781 -0.125000000 87686 12 1.154700538 0.208333333 188718
em: dabchefgkijmlpnorgtswuv em: cabfdeighkj
gem: hjusdpwkgvatnmcrofelgbi gem: ikdcjgfeahb

h0v46 swphoujdaglkfvectirgmnb

U[207] edges: 8 blocks: 3 orient: +

i

U[228] edges: 8 blocks: 2 orient: +

(=b

o

kel

U[526] edges: 8 blocks: 1 orient: +

Bl

U[534] edges: 8 blocks: 4 orient: +

e

U[300] edges: 8 blocks: 1 orient: -
=

Ea

U[3177] edges: 9 blocks: 3 orient: -

e

&)

&

)

U[3181] edges: 9 blocks: 2 orient: -

U[3238] edges: 9 blocks: 3 orient: +

&

U[779] edges: 8 blocks: 6 orient: -

o

- O

U[3254] edges: 9 blocks: 2 orient: +

U[781] edges: 8 blocks: 5 orient: -

&

)

e

O

U[884] edges: 9 blocks: 2 orient: +

()

U[1080] edges: 9

0

]
L

5
-

U[3326]

edges: 9 blocks: 6 orient: -

=gl

U[3263] edges: 9 blocks: 4 orient: +
f
—J

U[3283] edges: 9 blocks: 4 orient: +

1 [

1%

T

o 2
ocks: 6 orient: -

P

U[3330]

edges: 9 bl

[}

d o

&)

U[3336]

blocks: 5 orient: -

1[;

g—0o

edges: 9

b

h0v22 kdigahbfjce

U[2030] edges: 9 blocks: 1 orient: +

(T
U[2659] edges: 9 blocks: 2 orient: -
o | C 00D
O

U[2795] edges: 9 blocks: 2 orient: -

0P
=

U[3343] edges: 9 blocks: 4 orient: -

4]

a_p

|

=

U[3128] edges: 9 blocks: 5 orient: +

U[3156] edges: 9 blocks: 4 orient: +

U[3169] edges: 9 block:

=

8

0)10" 4 blinks

9, #ts(full) 105
r mod
03 0.000000000 0
04 0.382683432 1
05 0.000000000 0
06 0.912870929 -0
07 0.000000000 0
08 0.720437448 0
09 0.000000000 0
10 0.707106781 0
11 0.000000000 0
12 0.918860367 -0.
. dabcgefjhimklon
gem: jmledcogkainbfh

h0v30 hlgfodcmenjbaki

theta/pi #sts
.000000000 4
.000000000 42
.000000000 208
.397583618 877
.000000000 2744
.412713694 7876
.000000000 19540
.850000000 44937
.000000000 94720
423423862 188718

U[208] edges: 8 blocks: 3 orient: +

U[623] edges: 8 blocks: 1 orient: +

Q

=
=

i

Ek

U[230] edges: 8 blocks: 2 orient: +

--—
(=]

&)

U[385] edges: 8 blocks: 2 orient: -

[E5

o
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8

©)8" 6 blinks

U[211]

edges: 8 blocks: 3 orient: +

U[881] edges: 9 blocks: 2 orient: +

IE

4 #s(full) 16
r mod theta/pi #sts
03 1.000000000 -0.250000000 4
04 1.000000000 -0.625000000 42 U[236] edges: 8 blocks: 1 orient: + U[1703] edges: 9 blocks: 1 orient: -
05 0.850650808 0.650000000 208 r_j
06 0.577350269 0.000000000 877 ['E‘__1 CTD
07 0.608767701 -0.568889494 2744 | C15 l
08 0.000000000 0.000000000 7876 —
09 0.519189758 0.996520558 19540
10 0.690212433 0.475632347 44937 . X — . . )
11 0.941974934 _0.257340424 94720 U[575] edges: 8 blocks: 1 orient: U[2031] edges: 9 blocks: 1 orient: +
12 0.869472866  0.986688385 188718 m—w :
em: dabcgefjhimklongp | L
gem: jmpednhgkaifglcob - IL_J [— -7 —J
h0v34 pghlgkimbfjocedan L
8 1 U[213] edges: 8 blocks: 1 orient: + 8 1
10 (0)4 1 blinks F W 11 (0)8 2blinks
fa'  #ts(partial) 728 { Lr—_] (2 #its(full) 1820
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.250000000 2 03 1.000000000 0.250000000 2
04 0.707106781 0.875000000 66 04 1.000000000 0.625000000 66
05 0.525731112 -0.450000000 130 05 1.312862063 -0.925632347 130
06 0.577350269 0.333333333 859 06 0.577350269 -0.666666667 859
07 1.295097283 0.900841122 1588 07 0.835813012 0.007883871 1588
08 1.118033989 -0.664916382 5684 08 1.000000000 0.437500000 5684
09 0.500080549 -0.077620121 9780 09 0.469296676 0.838557802 9780
10 0.961044639 0.745931659 25405 10 0.961044639 -0.654068341 25405
11 0.354974568 -0.738910223 41030 11 0.838432005 -0.152344612 41030
12 0.894785596 0.051740081 87686 12 0.869472866 0.346644948 87686
em: dabcgefjhimklpnorgtsvu em: dabcgefjhimklpnosqgrut
gem: jrkmdpuggacseltvionbhf gem: jutedksglapcrmgfonhib
h0v44 fsmloigtaujrckvgpdbhne h0v42 hprisolndgjgfamtkcube
U[214] edges: 8 blocks: 1 orient: + 8 1 U[215] edges: 8 blocks: 1 orient: +
q 12 (1)2 1 blinks D rj
ﬂ Al b #s(full) 17 l’ 5
r mod theta/pi #sts
03 0.000000000 0.000000000 4
U[1906] edges: 9 blocks:2 orient:+ | g4 0.765366865  1.000000000 46
05 0.000000000 0.000000000 184
EﬁL__1 06 1.000000000 0.500000000 789
CEJ 07 0.000000000 0.000000000 2360
1: 08 1.177656177 -0.357493850 6876
09 0.000000000 0.000000000 16496
10 0.358764504 -0.778685428 38465
11 0.000000000 0.000000000 79336
12 1.298771324 0.613187075 159786
em: dabcgefjhimklongp
gem: jpmedcoggabnflhki
hOv34 1fnhpbamogjgdceik
8 2 U[217] edges: 8 blocks: 1 orient: + 8 1
13 (0)2 2 blinks rt] 14 (1)2 12 blinks
2 d#ts(full) 21 @ [_L _JEF raog  #s(iull) 18
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 ) 03 0.000000000 0.000000000 4
04 0.292893219  0.000000000 46 U[1916] edges:9 blocks:2 orient:+ | g4 1.000000000 0.625000000 46
05 0.000000000 0.000000000 184 05 0.000000000 0.000000000 184
06 1.265417925 -0.426740081 789 [ ___j 06 0.517638090 0.916666667 789
07 0.000000000 0.000000000 2360 —| 07 0.000000000 0.000000000 2360
08 0.450919691 -0.151899203 6876 l 08 1.000000000 -0.812500000 6876
09 0.000000000 0.000000000 16496 09 0.000000000 0.000000000 16496
10 1.449758303 -0.321217097 38465 10 1.000000000 -0.300000000 38465
11 0.000000000 0.000000000 79336 11 0.000000000 0.000000000 79336
12 0.552816493 -0.065157757 159786 12 0.517638090 -0.041666667 159786
em: dabcgefjhilknmpo em: dabcgefjhimklon
gem: gomedkanbpjclhif gem: jmfedclgnaiobkh

h0v32 oneikbpgdlcjafmh

U[219] edges: 8 blocks: 1 orient: + U[444] edges: 8 blocks: 3 orient: -

U[786] edges: 9 blocks: 1 orient: -

X 7] (B2,

hOv30 khjlamibgoednfc

U[2887] edges: 9 blocks: 4 orient: +

U[306] edges: 8 blocks: 2 orient: -

106]

U[725] edges: 8 blocks: 3 orient: -

e

U[768] edges: 8 blocks: 4 orient: +

U[431] edges: 8 blocks: 4 orient: +

5 PL

O

q-
J e 5
— e
U[1919] edges: 9 blocks: 2 orient: - U[3211] edges: 9 blocks: 4 orient: -
C) G2 0—
=il J=
U[2885] edges: 9 blocks: 4 orient: - U[3212] edges: 9 blocks: 4 orient: +
(mN
= =] e
= ]
C




160

APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

815 (0)

38 blinks
2 s(full) 1

r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 54
05 0.798872080 0.345931659 200
06 0.288675135 0.000000000 937
07 0.231920614 -0.571428571 2664
08 0.732537816 1.000000000 8140
09 0.438932487 -0.631428270 18928
10 0.638196601 -0.691863317 45445
11 0.914581925 -0.811004488 91776
12 0.105662433 0.000000000 188546
em: dabcgefjhilknmpo

gem: jpnedclgmafhokib

h0v32 mkegcionfbjalpdh

U[1571] edges: 9 blocks: 2 orient: -

C

h—|

=)

[

e

U[1671] edges:9 blocks: 1 orient: -

%)

E;
5

["[:

U[1580] edges: 9

blocks: 1 orient: -

o

U[1821] edges: 9 blocks: 2 orient: -

i8]

U[220] edges: 8 blocks: 1 orient: +

X (H

U[292] edges: 8 blocks: 1 orient: +
— )
o
-

U[400] edges: 8 blocks: 1 orient: -

i}
pic

(.
{o—

¢l

{0

U[2101] edges: 9 blocks: 2 orient: +

)

IE
A5

blocks: 1 orient: +

M

A

] )
U

U[2122] edges: 9

o
I

.

U[1619] edges: 9 blocks: 1 orient: -

—

B
ﬁh

blocks: 2 orient: +

=)

1D

U[2746] edges: 9

]
U

(o

4]

U[2759] edges: 9 blocks: 1 orient: -

103

=

¥

U[2791] edges: 9 blocks: 1 orient: -

—

U[2006] edges: 9

o
i

U[2843]

blocks: 3 orient: +

[_3_]

o
]

edges: 9

\

S

(0

U[2906]

blocks: 2 orient: +
G
UL

blocks: 1 orient: +

edges: 9

L

U[2954] edges: 9

blocks: 1 orient: +
2

IE:

U[2128] edges: 9

U[483] edges: 8 blocks: 1 orient: +

ligy

U[971] edges:9 blocks: 1 orient: +

[__—1
r_j

Eﬁ

U[B08] edges: 8 blocks: 1 orient: +

o @

U[929] edges: 9 blocks: 2 orient: +

. %P_ij

[

i

&

blocks: 2 orient: +

1=

U[1054] edges: 9

[

U[1538] blocks: 1 orient: -

edges: 9

U[2167]

edges: 9 blocks: 1 orient: +

U[2401] edges: 9 blocks: 1 orient: +

U[2207] edges: 9

(LN

o

—

U[2299] edges: 9

i

1

U[3001]

blocks: 1 orient: +

=)

- J

edges: 9

%

U[3088] edges: 9

P—

o

blocks: 2 orient: +

i3,

o

U[3056] edges: 9

edges: 9 blocks: 2 orient: +

edges: 9

ks

=N
%

edges: 9

blocks: 2 orient: -

blocks: 4 orient: +

blocks: 1 orient: -

blocks: 1 orient: +

blocks: 2 orient: -

——

i

U[2498] edges: 9

blocks: 2

edges: 9 orient: +

o —
[} c

jiy

U[3294] edges: 9 blocks: 2 orient: +

)

U

n

Q

I
UL

U[3358] edges: 9 blocks: 2 orient: -

5

M C_W ] = ——] [
gt -
éiHLﬂ_ | (FE9) s
8 U[226] edges: 8 blocks: 2 orient: + U[525] edges: 8 blocks: 1 orient: + U[882] edges: 9 blocks: 2 orient: +
16 (1)  25blinks o
32 [__r_l-| —]L'_] ] ?‘
32 #is(full) 35 — L_rlj LAJI
r mod theta/pi #sts
03 1.000000000 0.000000000 4 ) ) )
04 1.000000000 0.000000000 42 U[248] edges: 8 blocks: 1 orient: - U[625] edges: 8 blocks: 1 orient: + U[1124] edges: 9 blocks: 3 orient: -
05 0.618033989 -0.400000000 148 M
06  0.000000000 0.000000000 597 [j% e A=
07 0.445041868 -0.857142857 1664 L_J'—J L D il
08 0.414213562 1.000000000 4616 [__J L c
09 1.285575219 0.833333333 10720
10 1.175570505 0.500000000 24125 . . - . . ont: - . . ient:
11 1.081281635 0.318181818 18980 U[298] edges: 8 blocks: 1ﬁonent.+ U[806] edges: 9 bIocksL.Z orient: U[1448] edges: 9 blocks: 1 orient: +
12 0.732050808 -0.166666667 96186 —ﬁ E -
em: cabfdeighljknmpo _!__]_j —Lnj |£3_
gem: ipncmkfoabgeldhj [:1 L_L-]j [wl _]
— (il

h0v32 omgpclebniafhjkd

U[1690] edges: 9 blocks: 2 orient: -

25 ]

U[1737] edges: 9 blocks: 1 orient: +

U[1826] edges: 9 blocks: 1 orient: +

FE

U[2110] edges: 9 blocks: 1 orient: -

—i

U[2172] edges: 9 blocks: 1 orient: -

U[2351] edges: 9 blocks: 2 orient: -
D
>—,

55

@

U[2211] edges: 9 blocks: 2 orient: -

h (d

,
.

fiE

b

U[2772] edges: 9 blocks: 2 orient: -

3

(i [e—
U[2804] edges: 9 blocks: 1 orient:

—

o7

@

U[2827] edges: 9 blocks: 1 orient:

of
E:

ol

U[3084]

edges: 9 blocks: 2 orient: +

é

edges: 9 blocks: 4 orient: +

)

edges: 9 blocks: 3 orient: -

£

4

UL

U[3262]

v

U[3307]
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U[3359] edges: 9 blocks: 2 orient: - 8 1 U[227] edges: 8 blocks: 2 orient: +
17 (0)2' 2 blinks
P
== 26 s(full) 248
r mod theta/pi #sts
03 0.000000000 0.000000000
04  0.382683432  1.000000000 UIBBA4] edges: 9 blocks: 1 orient: -
05 0.000000000 0.000000000 148
06 0.788675135 1.000000000 597 '—q
07 0.000000000 0.000000000 1664 l_ rﬁL]
08 0.347248642 -0.310102361 4616 .
09 0.000000000 0.000000000 10720
10 0.764645354 -0.573132575 24125
11 0.000000000 0.000000000 48980
12 0.456891634 0.092220454 96186
em: dabcgefjhimklpnorg
gem: jlkedcpggafbnmiroh
h0v36 ohlpanimgrjcbgedfk
8 1 U[231] edges: 8 blocks: 2 orient: + U[533] edges: 8 blocks: 4 orient: + U[650] edges: 8 blocks: 3 orient: -
18 (0)8" 22 blinks —_ o o/
bo — o
| (i) —
24 fis(full) 1 [___‘1_1 & C_J]
—J
r mod theta/pi #sts
03 1.000000000 -0.250000000 4 . . )
04 1.000000000 ~0.625000000 a2 U[371] edges: 8 blocks: 2 orient: + U[624] edges: 8 blocks: 1 orient: + U[688] edges: 8 blocks: 1 orient: -
05 0.324919696 -0.750000000 148 g L O )
06 0.577350269 -0.666666667 597 F C|_,—1 r f— L
07 1.358142324 0.960060936 1664 EJ )
08 1.414213562 0.562500000 4616 _j . [_L —
09 1.159792454 0.146322874 10720
ig 8223383328 _8322222222 igégg U[471] edges: 8 blt—)c—ks:1 orient: + U[634] edges: 8 blocks: 1 orient: - U[886] edges: 9 blocks: 2 orient: +
12 1.527525232 -0.435518859 96186 M
. cabfdeighljk [ L 1 -
98M:  j1dcbkfiahge E F = LJI
h0v24 kxfhaibjlegdc )
U[963] edges: 9 blocks: 2 orient: + U[1698] edges: 9 blocks: 1 orient: + U[1851] edges: 9 blocks: 2 orient: - U[2568] edges: 9 blocks: 1 orient: - U[3131] edges: 9 blocks: 5 orient: +
10 c5 s —
& = g ESh =
—|J" L M
a=sis] -t
U[1308] edges: 9 blocks: 2 orient: + U[1700] edges: 9 blocks: 1 orient: - U[1937] edges: 9 blocks: 1 orient: - U[2570] edges: 9 blocks: 1 orient: -
e A l
N C
15 Ef el E5
(03 =5 £l =
o J
U[1365] edges: 9 blocks: 2 orient: - U[1782] edges: 9 blocks: 2 orient: - U[2033] edges: 9 blocks: 1 orient: + U[2921] edges: 9 blocks: 2 orient: +
G | s gl = T
[: [l - (= 'Lﬂ (-

8 U[232] edges: 8 blocks: 1 orient: + 8 1
19 (1) 1 blinks E'i 20 (0)6 3 blinks
—1
22 #ts(partial) 697 =E 0 #ts(full) 1
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 0.000000000 0.000000000 2
04 0.000000000 0.000000000 66 04 0.382683432 0.250000000 66
05 0.618033989 0.800000000 130 05 0.000000000 0.000000000 130
06 0.000000000 0.000000000 859 06 0.707106781 -0.750000000 859
07 0.198062264 -0.285714286 1588 07 0.000000000 0.000000000 1588
08 0.414213562 -0.250000000 5684 08 0.720437448 -0.537713694 5684
09 0.446475588 -0.166666667 9780 09 0.000000000 0.000000000 9780
10 0.381966011 -0.800000000 25405 10 0.294453494 0.736718154 25405
11 0.701665178 0.454545455 41030 11 0.000000000 0.000000000 41030
12 0.517638090 0.250000000 87686 12 0.959448117 -0.936091296 87686
em: dabchefgkijnlmgopsrvtuxwzy em: dabcgefjhimklpnorqg
gem: krvedujzhyogwanflbxspcmtgi gem: jgoednkgmahfrlcbpi
h0v52 utfnpkbxeocjsdlihgzgayvrwm h0v36 eonhlgmrcpjagibkfd
U[233] edges: 8 blocks: 1 orient: + 8 1 U[234] edges: 8 blocks: 1 orient: +
r—*] 21 (0)8 3 blinks M rE
= . ES
(=5 st dts(full) 1 (=5
r mod theta/pi #sts
03 1.000000000 0.250000000 2
U[282] edges: 8 blocks: 1 orient: + 04 1.000000000 0.625000000 66 U[495] edges: 8 blocks: 1 orient: +
05 1.219647006 0.980853420 130 )
[ 06 0.577350269 -0.666666667 859 [ ﬁ
nLiJ 07 0.273315148 -0.306814563 1588 —L'—r]
L l 08 0.585786438 0.437500000 5684
09 0.354337822 -0.895254940 9780
. . — 10 0.798557513 -0.449671663 25405 X . —
U[490] edges: 8 blocks: 1 orient: 11 1.118934642 _0.066587861 21030 U[568] edges: 8 blocks: 1 orient:
cl/ 12 0.409299152 0.314481141 87686
C_ em: dabchefgkijnlmgop l E_
E: gem: kgpedcmihlajgonfb L_Jj
h0v34 emgfndpkgolhijabic
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8., ©)4" 1 blinks
3% #ts(partial) 325

r mod theta/pi #sts
03 1.000000000 -0.250000000 2
04 0.707106781 -0.875000000 66
05 0.811393378 0.574367653 130
06 1.154700538 0.000000000 859
07 0.563766576 -0.314882978 1588
08 0.736812879 0.903194166 5684
09 0.741960883 -0.083333333 9780
10 0.529764523 -0.739303917 25405
11 0.283096391 -0.521391022 41030
12 0.408248290 -0.625000000 87686
gem: dabchefgkijnlmposgrutwvyxAz

hynodplwbAgktgescmurfzavixj

h0 v54 ugfvAcbthdyswonxpjliaregzkm

U[235] edges: 8 blocks: 1 orient: +

) (1=

8.s © 2" 3blinks

r36  ss(full) 20

r mod theta/pi #sts
03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 66
05 0.000000000 0.000000000 130
06 0.912870929 -0.602416382 859
07 0.000000000 0.000000000 1588
08 0.746384854 0.620521590 5684
09 0.000000000 0.000000000 9780
10 0.441732570 0.953380824 25405
11 0.000000000 0.000000000 41030
12 0.747267432 0.238935781 87686
em: dabcgefjhimklpnorg

gem: jgnkdmhgraecplbfoi

h0v36 1nrmoaicgkjfdbegph

U[237] edges: 8 blocks: 1 orient: +

2 (3

U[406] edges: 8 blocks: 1 orient: -

==y

L

U[479] edges: 8 blocks: 1 orient: +
—

S g8

8.4 ©)8" 1 blinks
40

ro #ts(full) 99

r mod theta/pi #sts
03 1.000000000 -0.250000000 4
04 1.000000000 -0.625000000 42
05 1.051462224 0.850000000 176
06 0.577350269 0.666666667 705
07 0.434258006 0.548930692 2184
08 0.000000000 0.000000000 6124
09 0.506142155 -0.299639732 15028
10 0.170820393 -0.800000000 34213
11 0.321995640 -0.176939824 71688
12 0.370379414 0.007188760 142038

. dabcgefjhimklpnorgts
gem: jprtdmlgnaghfikbosce

h0 v40 nteocbimgsjarldgphkf

U[244] edges: 8 blocks: 1 orient: +

[

5

8. o

U[245] edges: 8 blocks: 1 orient: +

U[2794] edges: 9 blocks: 2 orient: +

—J

4 blinks gl
CH &
34 - R
rp #ts(full) 4 [L —
r mod theta/pi #sts
03 1.000000000 0.000000000 4
04 1.000000000 0.000000000 42 U[626] edges:8 blocks: 1 orient: +
05 0.618033989 -0.400000000 176 [
06  1.000000000 -0.333333333 705 F—=]
07 1.246979604 -0.285714286 2184 L__j
08 1.000000000 0.000000000 6124 [_HTJ
09 0.684040287 -0.055555556 15028
10 0.618033989 -0.200000000 34213 . . -
11  1.745895413 -0.233408953 71688 UI2656] edges: 9 blocks:2 erent +
12 1.732050808 -0.166666667 142038
. dabcgefjhimklongp >-o )
gem: jioedpmglagbhkcfn I~ |
h0 v34 hgniampedkjcglbof > -
8 U[246] edges: 8 blocks: 1 orient: + U[601] edges: 8 blocks: 1 orient: + U[921] edges: 9 blocks: 2 orient: -
24 blink
26 (0) blinks rj o [:\r—] [ —
30 — T p C—=
o #ts(full) 2 d [ | | Eﬁ —:]j
r mod theta/pi #sts °
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 42 U[312] edges: 8 blocks: 2 orient: + U[816] edges: 9 blocks: 2 orient: - U[935] edges: 9 blocks: 2 orient: +
05 0.371748034 0.800000000 176 (m B [ [I—
06 0.288675135  0.000000000 705 [ C £+ C]|_‘
07 0.591009048 0.813544701 2184 —j u| ﬂ
M) [uiin]
08 0.732537816 1.000000000 6124 L l &
09 0.883936202 -0.464314927 15028
10 0.138196601 0.400000000 34213 . : N ' . ot . . ont: -
11 0.176014538 0.181818182 71688 U[592] edges: 8 blocks: 1 orient: U[904] edges: 9 blocks: 1 orient: U[1046] edges: 9 blocks: 2 orient:
12 0.105662433 0.000000000 142038 ) M) [E C'————-ﬁ
em: dabcgefihkjmlon J_LT c — l_ - q_j
gem: ikmedljgahoncfb { L_J 3
- L

hOv30 1ifjmkbagnchode

U[1470] edges: 9 blocks: 1 orient: +

5]

i

U[1747] edges:9 blocks: 1 orient: +

ﬁ@

U[1727] edges: 9 blocks: 1 orient: -

=g,

U[1730] edges: 9 blocks: 1 orient: +

¢}

l;]J

&

E

U[1756] edges: 9 blocks: 1 orient: -

blocks: 1 orient: -

U[2228] edges: 9

—I-

)

\

U[2301] edges: 9 blocks: 4 orient: -

U[2765] edges: 9 blocks: 1 orient: +

blocks: 1 orient: -

[

(5
(-

U[2443] edges: 9

R —
I
&5 i
— L]
(= o
U[2442] edges: 9 blocks: 1 orient: - U[2838] edges: 9 blocks: 1 orient: +
G s
e =
ch =h

U[3344] edges: 9 blocks: 3 orient: -

=
U

D

—)

o

O

U[3364]

edges: 9 blocks: 6 orient: -

-

B

Fy

Y

U[3411]

edges: 9 blocks: 5 orient: +
A

— O

— U
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8., 0)2° 3 blinks
M2 s(full) 225

r mod theta/pi #sts
03 1.414213562 0.000000000 4
04 0.707106781 -0.250000000 46
05 0.919011682 -0.400000000 160
06 1.527525232 -0.227185526 693
07 1.876944533 -0.163482085 1916
08 1.588105141 -0.392202871 5560
09 2.646471160 -0.734352349 12820
10 2.446470572 -0.847440600 29725
11 0.589178870 -0.771221636 59960
12 0.070175303 0.701144573 120222
gem: dabcgefjhimklpnosgrut

jtledkogsupcgmhfnbira

h0v42 pihruldsbojnefkatgcqm

D1

|

U[268] edges: 8 blocks: 1 orient: +

(-

C

U[509] edges: 8 blocks: 1 orient: +

d

—)

—D

U[614] edges: 8 blocks: 1 orient: +

iy

8.8 0)2° 5 blinks

r38  ss(full) 99
r mod theta/pi
03 1.414213562 0.000000000
04 0.707106781 0.250000000
05 1.442445995 0.436918733
06 0.577350269 0.333333333
07 1.420169000 -0.913688449
08 1.738412477 0.935499849
09 0.688044230 -0.680374022
10 1.945145788 -0.632920077
11 0.617609192 -0.674588652
12 2.127357637 -0.107319938
em: dabcgefjhimklongpsr
gem: jmsedcogkaingrhlbpf

h0v38 kggsnjbrcpodemafihl

#sts
4
46
160
693
1916
5560
12820
29725
59960
120222

U[271] edges: 8 blocks: 1 orient: +

U[510] edges:

U[752] edges: 8 blocks: 2 orient: +

(L}
Cl—

8 blocks: 1 orient: +

U[1597] edges: 9 blocks: 2 orient:

L) E

U[1945] edges: 9 blocks: 1 orient:

=)

E]

ki

[D@FT
=

8. ©)2" 1 blinks
26 #s(partial) 632

r mod theta/pi
03 0.000000000 0.000000000
04 0.923879533 -0.500000000
05 0.000000000 0.000000000
06 0.211324865 0.000000000
07 0.000000000 0.000000000
08 0.630104364 -0.565927296
09 0.000000000 0.000000000
10 0.859688175 0.367140087
11 0.000000000 0.000000000
12 1.790446602 -0.691803573

gem:

U[273] edges: 8 blocks: 1 orient: +

&

#sts
2

34

70
319
658
1816
3496
7561
13414
25114

dabchefgkijnlmgopsrutwvzxyBA
kytldgsAhraecznjfpBwxumvboig

h0v56 wlgzotvpnebksujhxAmriyBcgdfa

CRpE

gem:

dabcgefjhimklpnosgrutwv
mvnedchgpujtwfbsolirkga

h0v46 vftjlbwueopismrkgdnchag

8 1 U[274] edges: 8 blocks: 1 orient: + U[574] edges: 8 blocks: 1 orient: +
30 (0)4 4 blinks rj_, E ra
L_[:__] 1 ==
M0 s (full) 1 5 [:_j
r mod theta/pi #sts [_ — [_
03 1.000000000 -0.250000000 2 )
04 0.707106781 -0.375000000 34 U[453] edges:8 blocks: 1 orient: -
05 0.649839392 0.650000000 70
06 1.154700538 0.000000000 319 r- —
07 1.245203479 -0.164010994 658 —3
08 1.386208092 -0.554960881 1816 rt:
09 0.691179293 -0.844821626 3496
10 0.406888371 0.200000000 7561 . . —
11 1.497208381 -0.462067879 13414 UI475] edges: 8 blocks: 1 orfent:
12 2.020832229 -0.878264689 25114 ) —
em: dabchefgkijmlonrpgts I ) [_1
gem: ktgedcpihnsrjmgofbal [
h0v40 rgljtmbgeockfsdnhapi — L__d —
8 U[275] edges: 8 blocks: 1 orient: + 8 2
31 (1) 1 blinks p 32 (1)2° 4 blinks
[ —
2t ss(full) 9 ) 24 gs(full) 1
r mod theta/pi #sts o r mod theta/pi #sts
03 1.000000000 0.000000000 8 03 2.000000000 0.000000000 8
04 1.000000000 0.000000000 76 04 3.000000000 0.000000000 76
05 1.902113033 0.100000000 416 05 4.000000000 0.000000000 416
06 2.000000000 0.000000000 1875 06 5.000000000 0.000000000 1875
07 1.949855824 -0.071428571 6760 07 6.000000000 0.000000000 6760
08 2.414213562 0.000000000 21160 08 7.000000000 0.000000000 21160
09 2.645751311 -0.106147807 58248 09 8.000000000 0.000000000 58248
10 2.618033989 -0.200000000 145685 10 9.000000000 0.000000000 145685
11 2.490705848 -0.151859806 334928 11 10.000000000 0.000000000 334928
12 2.828427125 -0.250000000 719652 12 11.000000000 0.000000000 719652
em: dabcgefjhimklongp em: cabfdeighlijk
gem: jgoedchgnlpaimfkb gem: ildckgfjaheb
h0v34 eoipndlmcbjggakfh h0v24 jifbhkaldgce
U[276] edges: 8 blocks: 1 orient: + U[572] edges: 8 blocks: 1 orient: + 8 1 U[277] edges: 8 blocks: 1 orient: +
1 33 (0)4 1 blinks |
d © —55
J (48 s (full) 21 [__ o=
r mod theta/pi #sts
03 1.000000000 =-0.250000000 2
U[521] edges:8 blocks: 1 orient: + 04 0.707106781 -0.375000000 66
) 05 1.129775731 -0.804068341 130
. L|jr_] 06  0.577350269  0.333333333 859
( 07 0.371971784 0.992116129 1588
08 0.579470825 -0.768826703 5684
09 0.869777237 0.605421575 9780
. . N 10 1.014484897 0.116570011 25405
U[536] edges: 8 blaoks: 2. orient: + 11 0.957460540 -0.265514771 41030
12 1.005965272 -0.791666667 87686
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8 1 U[279] edges: 8 blocks: 1 orient: + 8 1
34 (0)6' 1 blinks = 35 (0)2' 2 blinks
rJ
(30 #s(full) 1 b@ L o2 a0 #s(full) 12
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 0.000000000 0.000000000 2
04 0.382683432 -0.250000000 66 04 0.382683432 1.000000000 34
05 0.000000000 0.000000000 130 05 0.000000000 0.000000000 82
06 0.707106781 0.750000000 859 06 0.211324865 0.000000000 379
07 0.000000000 0.000000000 1588 07 0.000000000 0.000000000 838
08 0.429037164 -0.270801826 5684 08 1.506029053 0.500000000 2428
09 0.000000000 0.000000000 9780 09 0.000000000 0.000000000 4732
10 0.717662549 0.916366497 25405 10 0.530552656 -0.081235500 10741
11 0.000000000 0.000000000 41030 11 0.000000000 0.000000000 18994
12 0.401315257 -0.440713527 87686 12 0.530406280 0.560961991 36910
em: dabcgefjhimklpnorg em: dabcgefjhimklpnosgrutwvyx
gem: jgpedcmglroihbkfna gem: mtfedcrggojwyukiphbsxnlva
h0v36 goegckipdfjbnmlrah h0 v50 ufoxigvnltrehmysbkpdwgajc
U[280] edges: 8 blocks: 1 orient: + 8 1 U[284] edges: 8 blocks: 1 orient: + U[663] edges: 8 blocks: 1 orient: +
36 (0)2' 6 blinks —
[ [1 iH 40 #s(full) 27 @ [ FLiJ FL—] )
r mod theta/pi #sts U u
03 0.000000000 0.000000000 2
U[505] edges: 8 blocks: 1 orient: + 04 0.923879533 ~0.500000000 34 U[440] edges: 8 blocks: 1 orient: + U[1382] edges: 9 blocks: 2 orient: +
m 05 0.000000000 0.000000000 82 0, ! o
G T] 06 0.788675135  1.000000000 379 [__ ] -
) 07 0.000000000 0.000000000 838 ﬁa -
U U] 08 0.488168261  0.250000000 2428 =
09 0.000000000 0.000000000 4732 4
i?_ gggggégg%g _gggggéggég %gggi‘ U[506] edges: 8 blocks: 1 orient: + U[2626] edges: 9 blocks: 2 orient: +
12 1.062689028 -0.495343205 36910 __ l
em: dabcgefjhimklpnosgrutwv L-] fTJ_
98M: 4 rqudwhgkasfnmvcpbioetl O J _LJ
h0 v46 sftlrowupgjdchbekivmnag
8 1 U[285] edges: 8 blocks: 1 orient: + U[662] edges: 8 blocks: 1 orient: +
37 (0)8" 6blinks » —
42 Lnq C
ro #ts(full) 28 LiJ @ LN ]
r mod theta/pi #sts U U
03 1.000000000 0.250000000 2 ) )
04 0.000000000 0.000000000 34 U[438] edges: 8 blocks: 1 orient: + U[718] edges: 8 blocks: 2 orient: -
05 0.501468686 0.225632347 82 2 m
06 0.577350269 0.666666667 379 [__r [ — C
07 0.500992186 0.931960968 838 _Dj —r_L—]
08 0.507305936 0.883413276 2428 l L:J_I_J
09 0.509633993 -0.565075331 4732 °
10 0.453743728 0.254068341 10741 . . . . X S
11 0.325082529 _0.474049198 18994 U[507] edges: 8 blocks: 1 orient: + U[1767] edges: 9 blocks: 2 orient:
12 0.641515964 0.090522094 36910 [ -
em: dabcgefjhimklpnosgrut l—-] ] b
gem: joledcrggasunmbiphtkf 0 UJ [ O
h0v42 lgsrapugonjedkiftmchb
U[286] edges: 8 blocks: 1 orient: + U[508] edges: 8 blocks: 1 orient: + U[679] edges: 8 blocks: 2 orient: -
8 1 :
38 (0)4° 19 blinks N —
u -
30 #s(full) 517 b@ [ l“l_ iJ [ O IU ] c-J
r mod theta/pi #sts J )
03 1.000000000 -0.250000000 2
04 0.707106781 -0.875000000 34 U[467] edges: 8 blocks: 1 orient: - U[629] edges: 8 blocks: 1 orient: - U[685] edges: 8 blocks: 1 orient: -
05 0.200811416 0.250000000 82 P [— (mE
06 0.577350269 -0.333333333 379 [— | l L
07 0.193262994 -0.451069307 838 m) CJ )
08 0.358719468 -0.991586724 2428 L] ;J —
09 0.538781472 0.825196270 4732 U
ig 8%2%32?%32 8]8_22213'2132 igggi U[468] edges: 8 blocks: 1 orient: + U[658] edges: 8 blocks: 2 orient: - U[969] edges: 9 blocks: 2 orient: -
12 0.261897795 -0.507188760 36910 A C_[:__) Al
. dabcgefjhimklongpsr [ | —
gem: grngdkjfoahpcmslebi n U] (=
h0v38 ngfrmchgbojdspkaile W P
U[1309] edges: 9 blocks: 2 orient: - U[1774] edges:9 blocks: 2 orient: + U[1847] edges: 9 blocks: 2 orient: + U[2811] edges: 9 blocks: 1 orient: -
=39 Sl (1= ==
= - SoRs
= (L5 == )
L=
U[1323] edges: 9 blocks: 3 orient: + U[1779] edges: 9 blocks: 2 orient: + U[2562] edges: 9 blocks: 1 orient: -
s A
([to s =
_Jl D ]
(L )
[ U

U[1364] edges: 9 blocks: 2 orient: + U[1842] edges:9 blocks: 2 orient: + U[2629] edges: 9 blocks: 2 orient: -

.%C_J_ [E%J@

]

-
(W)

ch
L)

5
5
rf—_’j

=]
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8 U[290] edges: 8 blocks: 1 orient: + 8
39 (0)  2blinks o Os (0  19blinks
44 = 32
ad #s(full) 215 [-b-:] 132 #its(full) 1
r mod theta/pi #sts - r mod theta/pi #sts
03 0.707106781 0.000000000 4 . 03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 42 UIBO7] edges:8 blocks:1 oflent:+ | o4 0.500000000 0.000000000 42
05 1.152900519 0.139303917 160 05 0.973248989 -0.200000000 160
06 0.288675135 0.000000000 637 06 0.288675135 0.000000000 637
07 0.472164002 -0.074495310 1904 [__I"]_:] 07 0.335134997 0.428571429 1904
08 0.956708581 0.000000000 5284 [ 08 0.191341716 1.000000000 5284
09 0.971563868 -0.205398566 12772 — 09 0.820097109 0.437010460 12772
10 1.329179607 -0.278607834 28881 10 0.947213595 0.400000000 28881
11 0.898697857 -0.282573153 60016 11 0.681606923 0.554088586 60016
12 0.974159496 -0.225562748 118422 12 0.785383335 0.219672871 118422
em: dabcgefjhimklpnorgtsvu em: dabcgefjhilknmpo
gem: jpumdshggacoeitvnfrlkb gem: jpnedclgkamhofib
h0 v44 vghraktpsfjenmucodibgl h0 v32 mkegcionfbjalpdh
U[294] edges: 8 blocks: 1 orient: + U[609] edges: 8 blocks: 1 orient: + U[1218] edges: 9 blocks: 2 orient: - U[1587] edges: 9 blocks: 1 orient: + U[2137] edges: 9 blocks: 1 orient: +
) 2
(A = — = IE;
Sy 01 = = d__J
[_ ) —J () —
U[336] edges: 8 blocks: 1 orient: + U[676] edges: 8 blocks: 2 orient: - U[1427] edges: 9 blocks: 1 orient: + U[2094] edges: 9 blocks: 2 orient: + U[2238] edges: 9 blocks: 1 orient: +
2
_ O] c & cf
111 (=) =) =] et
—l-/- 2] — L
U[450] edges: 8 blocks: 1 orient: - U[878] edges: 9 blocks: 1 orient: - U[1459] edges: 9 blocks: 1 orient: + U[2127] edges: 9 blocks: 1 orient: + U[2240] edges: 9 blocks: 1 orient: -
—_ —
- 5 5 [l e
@ rL—J—l_JD o P G0 [y By [
U[2428] edges: 9 blocks: 1 orient: + U[2870] edges: 9 blocks: 1 orient: - U[297] edges: 8 blocks: 1 orient: +
8.1 (1) 2blinks —
L 42 a2
:’ rs°  #s(full) 2 [__ =
r mod theta/pi #sts -
03 1.000000000 0.000000000 4
U[2436] edges: 9 blocks: 1 orient: - 04 1.000000000 0.000000000 42 U[524] edges: 8 blocks: 1 orient: +
) 05 0.381966011 0.600000000 160 g
[:_L} 06 1.000000000 0.333333333 637 E r—] l
- 07 1.722945460 0.292780556 1904 r]
08 1.585786438 0.000000000 5284 L _J
- 09 0.941054183 -0.205097284 12772
. NN
- 12 1.701435345 -0.191757030 118422
— bfdeighljkomnrpgtsvu
() . ca gnilj bpa
S R— gem: iurclsfkoghtjvabmdgepn
—j h0v44 glmkhpaeviuntbfogsrcdj
8 1 U[299] edges: 8 blocks: 1 orient: + U[591] edges: 8 blocks: 1 orient: - U[1076] edges: 9 blocks: 2 orient: +
42 (0)2" 11 blinks = — s
—h - \] 5
rgz #ts(full) 2 [__ = (F]_j l__l
r mod theta/pi #sts - —
03 0.000000000 0.000000000 4 ) ) )
04 0.382683432 1.000000000 42 U[380] edges: 8 blocks: 2 orient: - U[903] edges: 9 blocks: 1 orient: + U[1752] edges: 9 blocks: 1 orient: +
05 0.000000000 0.000000000 160 — '—__l
06 0.912870929 0.602416382 637 CJ£ E: l—
07 0.000000000 0.000000000 1904 ] r lL’_]_]
08 0.693519923 -0.500000000 5284 | — a |
09 0.000000000 0.000000000 12772 — —
ig 83%3883883 _8388888888 gggié U[527] edges: 8 bI:)c—ks:1 orient: + U[1068] edges: 9 blocks: 2 orient: + U[1928] edges: 9 blocks: 1 orient: +
12 0.851311470  0.090626782 118422 C [“ N =) m ]
em: dabcgefjhilknmpo L) |n []r
98M:  Jmpedchgoniblakf | o J U
h0v32 onikljaecmphfbgd S |
U[2321] edges: 9 blocks: 1 orient: + 8 1 U[301] edges: 8 blocks: 2 orient: + U[532] edges: 8 blocks: 1 orient: -
43 (1)2° 6 blinks [“ M [— '—]
[c_ e 2 l_j] ]
r #ts(full) 5 Lo |:]
r mod theta/pi #sts h—
03 0.000000000 0.000000000 4
U[2839] edges: 9 blocks: 1 orient: - 04 0.765366865 1.000000000 26 U[399] edges: 8 blocks: 1 orient: + U[585] edges: 8 blocks: 1 orient: +
|'_1 05 0.000000000 0.000000000 96 ) I
r—q 06 0.517638090 0.916666667 315 cl—]7) (1
u 07 0.000000000 0.000000000 856 12 :] o clTo7
Lj 08 1.177656177 0.357493850 2096 [ —— L I J
09 0.000000000 0.000000000 4612
10 0.755761506 -0.216366497 9449 . . ont: . . ient: -
11 0.000000000 0.000000000 18072 U[514] edges: 8 blocks: 1 orient: + U[745] edges: 8 blocks: 1 orient:
12 0.607428767 -0.216947358 32834
dabegefjhilknmpo 5 C
gem: gplndiabomjckefh - —r-]——‘
h0v32 ikempbhglnfadojc
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844

0)2° 2 blinks
32

U[302] edges: 8 blocks: 2 orient: +

Q

M

i

845 (0)4" shbiinks

40

rn #ts(full) 35 Iy #ts(full) 5
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 . 03 1.000000000 0.250000000 2
04 0.707106781  1.000000000 26 U[429] edges:8 blocks:4 orient:- | g4 0.707106781  0.375000000 34
05 0.000000000 0.000000000 96 C ] 05 1.129775731 0.695931659 66
06 0.869472866 0.138311615 315 -—JHJ 06 0.577350269 1.000000000 309
07 0.000000000 0.000000000 856 CJ 07 0.145967181 -0.464285714 552
08 0.816728020 -0.607493850 2096 08 0.866025404 -0.366586724 1576
09 0.000000000 0.000000000 4612 G 09 0.894975849 -0.009664320 2600
10 0.788480632 0.581357994 9449 10 0.690212433 0.275632347 5725
11 0.000000000 0.000000000 18072 11 1.140852671 0.303566773 8850
12 0.853558602 -0.167778956 32834 12 0.715518084 0.576144573 16626
em: dabcgefjhilknmpo em: dabcgefjhimklpnorgts
gem: gknpdhlfobjaicme gem: jonldktgsarecmbipfgh
h0 v32 molikbngdcejphfa h0v40 tgipnmreckjbfhgdlsoa
U[311] edges: 8 blocks: 2 orient: + U[1300] edges: 9 blocks: 2 orient: + U[2934] edges: 9 blocks: 3 orient: + 8 2
- .
['* Ur—r, D[_—E] ’]c_u_] 46 (0)2° 1 blinks
= ]
J [ EE q 38 #s(full) 15
— r mod theta/pi  #sts
03 1.414213562 0.000000000 4
U[870] edges: 9 blocks: 1 orient: + U[2037] edges: 9 blocks: 1 orient: + U[2990] edges: 9 blocks: 1 orient: - 04 1.581138830 ~0.102416382 40
. 05 1.147483519 0.075632347 140
Tl L ) L —l5 |06 1.527525232  0.227185526 515
Lj _[" - 07 2.599308479 0.142857143 1376
;J_J L 08 2.309932128 0.064087655 3504
— 09 1.304070861 -0.060302465 7680
. . . . . N 10 1.065247584 0.248735306 16005
U[956] edges: 9 blocks: 2 orient: + U[2816] edges: 9 blocks: 1 orient: 11 1.632672224 0.269859261 30580
.l — 12 2.000801418 0.009009635 56056
- 1] ch :] . dabcgefjhimklongpsr
( o TCE _] 98M:  Jpsedrogngfbimhliakc
L h0v38 pflihbgmrojneckasdg
U[322] edges: 8 blocks: 1 orient: + 8 1 U[323] edges: 8 blocks: 1 orient: +
1)4 1 blink
r_rﬁi 47 (1) blinks o
O 2 O
LJrﬁ rp  #ts(full) 9 LJF_D
r mod theta/pi #sts
03 1.414213562 0.250000000 4
04 1.414213562 0.375000000 40
05 1.662507751 0.650000000 140
06 1.000000000 1.000000000 515
07 0.784829317 -0.892857143 1376
08 1.082392200 -0.562500000 3504
09 0.967379051 -0.416666667 7680
10 1.940085571 -0.236918733 16005
11 2.186657504 0.068181818 30580
12 2.129764866 0.263311615 56056
em: dabcgefjhimklpnorg
gem: jlredchggmonabkipf
hOv36 ekioadrpcbjggmfhnl
8 2 U[333] edges: 8 blocks: 1 orient: + 8 2
48 (0)4 2 blinks (_ 49 (0)2 15 blinks
(.
A0 ss(ful) 585 11 l o 28 ss(full) 2
r mod theta/pi #sts J r mod theta/pi #sts
03 1.414213562 0.000000000 4 ) 03 1.414213562 0.000000000 4
04 1.000000000 0.000000000 16 U[448] edges:8 blocks: 1 ofient:- | g4 1.581138830 -0.102416382 16
05 0.283990228 -0.600000000 68 — 05 2.559841090 -0.089085396 68
06 1.154700538 -0.666666667 203 [——] 06 2.886751346 0.000000000 203
07 1.105688214 -0.641403620 548 L__] 07 3.084893077 0.009243036 548
08 0.627214702 -0.668673297 1328 [ 08 4.041755366 0.067012518 1328
09 0.335872902 0.979149892 2904 09 4.321944958 0.163304705 2904
10 0.244919042 0.569146580 5893 10 4.525084883 0.202697812 5893
11 0.734440119 0.392502451 11268 11 5.466396440 0.273432297 11268
12 0.740758829 0.451144573 20368 12 5.721473335 0.370261945 20368
em: dabcgefjhimklpnorgts em: cabfdeighljknm
gem: jiogdrpgsafcnmltekbh gem: imdclgfkabnejh

h0v40 legnbtiocsjagrhmpdkf

U[335] edges: 8 blocks: 1 orient: +

sl

U[340] edges: 8 blocks: 3 orient: +

o

2

U[449] edges: 8 blocks: 1 orient: -

HE
=

1)

oy

]

U[677] edges: 8 blocks: 2 orient: +

U[721] edges: 8 blocks: 2 orient: -

Cj=

C
(&

:

U[739] edges: 8 blocks: 3 orient: -

U[753] edges: 8 blocks: 2 orient: -

U[761] edges: 8 blocks: 3 orient: +

r==1

L'1
[ J

=

L]

Li_.

G

U[788] edges: 9 blocl

(—

_[_@_]

w

|

a )

|
S—

ks: 1 orient: +

h0v28 hnjgkalfcimdeb

U[1221] edges: 9 blocks: 2 orient: +

I

U[1604] edges: 9 blocks: 2 orient: +

O

U[1946] edges: 9 blocks: 1 orient: -

=i

U[2022] edges: 9 blocks: 3 orient: -

i

L

U[2028] edges: 9 blocks: 3 orient: -

&

g

[

i

U[2796] edges: 9 blocks: 2 orient: -

s

i

0
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8 1 U[369] edges: 8 blocks: 2 orient: + U[469] edges: 8 blocks: 1 orient: - U[582] edges: 8 blocks: 1 orient: -

50 (0)4 13 blinks & o —

r—J] (1= |
(2 #s(full) 1 -5 0 L—L_:]

r mod theta/pi #sts U
03 1.000000000 -0.250000000 2
04 0.707106781 -0.875000000 18 U[393] edges: 8 blocks: 1 orient: + U[476] edges: 8 blocks: 1 orient: - U[612] edges: 8 blocks: 1 orient: +
05 0.896803907 0.892016670 42 Pﬁ ) P )
06 0.577350269 0.333333333 141 [ C [__L]_
07 1.002941495 -0.154251425 294 EJ ] [ —ﬂ o)
08 0.746734119 -0.374667042 696 L—- - l _J
09 0.139225461 0.766735806 1272 — D
10 0.340166764 0.718878161 2493 . . - X . . . . -
11 0.334841057 0.326882972 2150 U[466] edges: 8 blix:—ksﬂ orient: + U[488] edges: 8 blocks: 1 orient: + U[630] edges: 8 blocks: 1 orient: +
12 0.399531115 -0.759713256 7186 —_ (]

. dabcgefjhimklpnorgtsvu ( l —]- [_* Bk
gem: jvogdthgfmipascuenrklb ,r] E::J - U
h0 v44 prgkbjlesfdcumtaohvgni O —

U[683] edges: 8 blocks: 1 orient: - U[1302] edges: 9 blocks: 2 orient: + 8 U[372] edges: 8 blocks: 2 orient: +
— D 51 (1)  18blinks & -
510] =
l -] L_[-]_, 52 #s(full) 8 -5
U r mod theta/pi #sts
03 1.000000000 0.000000000 2
U[686] edges: 8 blocks: 1 orient: + 04 1.000000000 0.000000000 18 U[390] edges: 8 blocks: 1 orient: +
[ 05 1.175570505 0.300000000 42
L 06 1.000000000 0.333333333 141 cln
) 07 0.867767478  0.357142857 294 ]
e 08 0.414213562 1.000000000 696 | —
09 0.347296355 -0.777777778 1272 —
U[958] edges: 9 blocks: 2 orient: + %g ggiéggsgéé :8282223233 i%gg U[481] edges: 8 blocks: 1 orient: +
r_J_r--_J 12 1a229312§gl51k—0.132188760 7186 [
. abcgefjhilknmpo |
( ] ’ gem: gplndiobfmjckeah L ' ;]
h0v32 ikempblganfhdojc L——~
U[489] edges: 8 blocks: 1 orient: - U[613] edges: 8 blocks: 1 orient: - U[965] edges: 9 blocks: 2 orient: + U[1496] edges: 9 blocks: 2 orient: - U[2283] edges: 9 blocks: 1 orient: -
— —
A 6] )0 0(F o
= 57 q - 3
= (=
—
U[496] edges: 8 blocks: 1 orient: - U[682] edges: 8 blocks: 1 orient: + U[1366] edges: 9 blocks: 2 orient: - U[1696] edges: 9 blocks: 1 orient: - U[2284] edges: 9 blocks: 1 orient: +
— \ —
——] . — l C [
@ f g] e SIMLES %] | = | T3
U
U =l l J L
U[580] edges: 8 blocks: 1 orient: + U[871] edges: 9 blocks: 1 orient: + U[1391] edges: 9 blocks: 2 orient: + U[2035] edges: 9 blocks: 1 orient: + U[2987] edges: 9 blocks: 1 orient: -
cl—] 0 — [
= L“ﬁLD 1[—3 E_F:] EE
= — [t b ——]]
8 1 U[377] edges: 8 blocks: 2 orient: + U[664] edges: 8 blocks: 1 orient: - U[1385] edges: 9 blocks: 2 orient: +
52 (0)2' 14 blinks * ——
40 [_J—’l_1 c E==
ral #ts(full) 134 - =alB | &
r mod theta/pi #sts U U
03 0.000000000 0.000000000 2
04 0.923879533 0.500000000 18 U[439] edges: 8 blocks: 1 orient: - U[678] edges: 8 blocks: 2 orient: + U[1404] edges: 9 blocks: 3 orient: -
05 0.000000000 0.000000000 42 ‘ml ’_]
06 0.211324865 0.000000000 141 [_ cl [-]___J
07  0.000000000  0.000000000 294 _3 C‘E _E
08 0.622972205 0.750000000 696 L [
09  0.000000000  0.000000000 1272 —
10 0.764645354 -0.173132575 2493 . : - . . ont: - . . ont: -
11 0.000000000 0.000000000 2150 U[B659] edges: 8 blocks: 2 orltj_r1f.+ U[767] edges: 8 blocks: 3 orient: U[1786] edges: 9 blocks: 2 orient:
12 1.248858970  0.554447219 7186 ) (= 9 C E 3 [~
em: dabcgefjhimklpnorgts [ _g_j (Y
98M:  Jmledotgraipbgfcsknh U [ ]
h0v40 fgjkpadbnsgtimhroecl ;1 c
U[1926] edges: 9 blocks: 1 orient: + U[2566] edges: 9 blocks: 1 orient: - 8 1 U[387] edges: 8 blocks: 1 orient: +
el 53 (0)4" 3 blinks
i EN =)
=l — 120 #s(full) 26 _]
Y r mod theta/pi #sts
03 1.000000000 0.250000000
U[1930] edges: 9 blocks: 1 orient: - U[3010] edges: 9 blocks: 3 orient: - 04 0.707106781 0.375000000 U[579] edges: 8 blocks: 1 orient: +
N o 05 1.154175590 0.929867984 42
iP _ﬂ 06 0.577350269 -0.333333333 141 Lj—
U ] -EL 07 0.672660685 -0.059771029 294 L_L_.:]
U L,j 08 1.007958969 0.531348404 696
09 0.495417003 -0.866665652 1272
U[1931] edges: 9 blocks: 1 orient: - %8 838323?222 _8?-2322223’{ iigg U[680] edges: 8 blocks: 1 orient: +
A 12 0.277512574 0.300676301 7186

l

[
=JU

gem:

eabcdifghljkomnrpqustwvyx
iytwfemlagrujdvoskgcxpnhb

h0 v50 kuvxroyctismlegdfnajwhbpg

S
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8 U[391] edges: 8 blocks: 1 orient: + U[632] edges: 8 blocks: 1 orient: + U[730] edges: 8 blocks: 2 orient: -
1 9 blinks — —
54 (4; p—— ( [_‘ =i C__@
ra0  #s(full) 1 _] =) E—J
r mod theta/pi #sts [e— L
03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 18 U[470] edges: 8 blocks: 1 orient: + U[681] edges: 8 blocks: 1 orient: + U[1362] edges: 9 blocks: 2 orient: -
05 0.953850122 -0.475632347 42 ) ’___T
06 1.000000000 -0.333333333 141 ) ° %
07 0.542197364 -0.092192716 294 ( m _JJ
08 0.717438935 -0.554086724 696 L] ]
09 1.466970071 -0.540756552 1272 - U
ig 8 : gi 21%5? é g - 8 - S gg ggi%gg i%gg U[581] edges: 8 blocks: 1 orient: + U[687] edges: 8 blocks: 1 orient: + U[1836] edges: 9 blocks: 2 orient: -
12 1.196152423 1.000000000 7186 — M.
o C—-— 1
em: dabcgefjhimklpnosgrutwv S ) [_[_-_r_]
gem: mpsudthgfwjnalvboicregk - —
h0v46 gvfmnktpsecirjgwadlobuh
1 U[394] edges: 8 blocks: 2 orient: + U[570] edges: 8 blocks: 1 orient: -
855 (0)6" 4 blinks
ESN | B
44 5 J (59-
o #ts(full) 6 — ‘_Jj
r mod theta/pi #sts —— b
03 0.000000000 0.000000000 2 )
04 0.923879532  0.750000000 34 U[487] edges:8 blocks: 1 orient: +
05 0.000000000 0.000000000 66 g
06 1.366025404 -0.500000000 309 qu
07 0.000000000 0.000000000 552 E—J
08 1.437941165 0.573838436 1576 [y —]
09 0.000000000 0.000000000 2600 —_—
10 1.030662717 -0.632269000 5725 )
11  0.000000000 0.000000000 8850 UI492] edges: 8 blooks: 1 oriert: +
12 1.220711039 0.381045243 16626 -
. dabcgefjhimklpnosgrutwv [__ LI
gem: mrfedchgbujwplsaviogktn l__ -y
h0v46 skitojrecmbafduwpvlnhgg
1 U[395] edges: 8 blocks: 2 orient: + 1
856 (0)8 3 blinks . 857 (0)9" 1 blinks
C
8 ms(full) 1740 [:% %_J M0 ms(full) 4
r mod theta/pi #sts - J |« mod theta/pi #sts
03 1.000000000 0.250000000 2 ) 03 0.707106781 0.000000000 4
04 0.000000000 0.000000000 34 U[713] edges:8 blocks: 1 oflent:- | g4 0.500000000 0.000000000 40
05 1.051462224 -0.450000000 66 N r___' 05 0.573741760 0.075632347 140
06 0.577350269 0.000000000 309 Lf- 06 0.500000000 -0.500000000 515
07 0.895976316 0.946232452 552 [ ] 07 0.407556913 -0.634873164 1376
08 1.292893219 -0.812500000 1576 08 0.349854384 1.000000000 3504
09 0.741153355 -0.342792490 2600 09 0.461531173 -0.277777778 7680
10 0.890568150 0.481121839 5725 UI1361] edges: @ blocks: 2 orient: + 10 0.329179607 -0.151264694 16005
11 0.636099066 -0.991636297 8850 ’ ) ) 11 0.266468731 0.245208563 30580
12 1.000000000 -0.458333333 16626 ) E J 12 0.570930726 -0.037433521 56056
. dabcgefjhimklpnosgrvtuxw L f‘ﬂ . dabcgefjhimklpnorqgts
gem: jxmvduhgfobnslwgptcrieak gem: jsmedcrgotbpfkiglhna
h0v48 trkilwvmdcjqufsaxbophgne _J h0v40 rgthglbpckjsnmedoafi
U[396] edges: 8 blocks: 1 orient: + 8 U[405] edges: 8 blocks: 1 orient: +
58 (1) 1 blinks m
ES ==
S [] S0 s (full) 1 -
— |l ? L J
r mod theta/pi #sts
03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 18
05 1.763932023 0.000000000 36
06 2.000000000 0.000000000 119
07 0.166603321 0.000000000 232
08 0.343145751 0.000000000 522
09 1.483604329 0.000000000 942
10 0.819660113 0.000000000 1761
11 0.685715605 1.000000000 2932
12 0.287187079 0.000000000 4904
. fabcdelghijkomngpsrutwvzxyBADC
gem: onyDhBfAdtzmlkaucgwsCxjvrbegpi
hOv60 xDjApyznwcCagheotvdmruBlfgsikb

U[407] edges: 8 blocks: 3 orient: +

85, ©)9" 1 blinks i
T2

36

rh #ts(full) 1115 5

r mod theta/pi #sts (w]
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 40
05 0.973248989 0.000000000 140
06 0.500000000 -0.500000000 515
07 0.327985278 0.757883871 1376
08 0.191341716 0.000000000 3504
09 0.707106781 0.388888889 7680
10 0.947213596 0.000000000 16005
11 0.484450781 -0.526968265 30580
12 0.353553391 -0.250000000 56056

. dabcgefjhimklpnorg
gem: jamedclgpanhfkbroi

h0v36 hpggidrmeojnalkbfc
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8 U[412] edges: 8 blocks: 2 orient: + 8 1
60 (0) 3 blinks C‘ rr_] 61 (1)2° 3 blinks
4 #s(full) 1 E__] ) #ts(full) 654
r mod theta/pi #sts [_ r mod theta/pi #sts
03 0.707106781 0.000000000 4 . 03 0.000000000 0.000000000 4
04 0.500000000 0.000000000 40 U[434] edges:8 blocks: 1 orient:+ | g4 1.000000000 -0.625000000 30
05 1.066862972 0.065658810 140 F 05 0.000000000 0.000000000 96
06 0.288675135 0.000000000 515 ——C] 06 1.505971179 0.195021719 339
07 0.508215158 0.222269693 1376 [t 07 0.000000000 0.000000000 852
08 1.115221249 0.000000000 3504 — 08 2.192173247 -0.721634796 2156
09 0.885306649 0.079853891 7680 09 0.000000000 0.000000000 4548
10 1.138196601 -0.131317619 16005 . . - 10 1.799227753 0.194067532 9493
11  1.216808218 -0.359125860 30580 UN217] edges:9 blocks: 2 orent* | 77 57600000000  0.000000000 17688
12 0.785383335 -0.219672871 56056 r_T1 12 2.784816679 -0.904416858 32538
. dabcgefjhimklongp . dabcgefjhimklpnorgts
gem: jlpedchggoibnmafk lJ—rTJ gem: jmnedprgtaisbclfohgk
h0 v34 mgiopnjfcbdeghkla h0v40 hotrnlbpdsjfemgacikqg
U[414] edges: 8 blocks: 2 orient: + 8 U[415] edges: 8 blocks: 2 orient: +
[T 62 (2) 1 blinks [T
== " ==
! ] ra #ts(full) 1669 ! ]
r mod theta/pi #sts
03 1.414213562 0.000000000 4
U[588] edges:8 blocks:1 orient:- | g4 1,000000000 0.000000000 30
05 1.878260910 0.045931659 96
] 06 2.645751311 -0.060518859 339
E___] 07 1.671002411 -0.166028250 852
- 08 1.424583185 -0.086570345 2156
09 2.256828219 -0.187516775 4548
. . N 10 1.199038824 -0.363081267 9493
UI7S8] edges: blocks: 2 erenti- | 77 47510994605  0.362153920 17688
G‘ 12 1.044526044 0.040940332 32538
) B em: dabcgefjhimklpnosgrut
E:J gem: jgkmdsngpacbehfultori
hOv42 tfiokbasrejgnmugpchld
8 1 U[419] edges: 8 blocks: 2 orient: + U[616] edges: 8 blocks: 1 orient: +
63 (1)4 5 blinks &[Tr] E
36
B0 #ts(full) 9 1 | )
D
r mod theta/pi #sts Ld
03 1.414213562 -0.250000000 )
04 1.414213562 -0.875000000 U[517] edges: 8 blocks: 1 orient: - U[617] edges: 8 blocks: 1 orient: +
05 1.662507751 0.550000000 152 f_ﬁ
06 1.000000000 0.000000000 623 ,] ﬁﬁ
07 0.784829317 -0.821428571 1580 J I :
08 1.082392200 0.562500000 4308
09 0.967379051 -0.250000000 9084 C——————‘
10 1.940085571 0.963081267 19809 . . N
11 2.186657504  0.295454545 36784 UIS30] edges: 8 blacks: 1 crfent: +
12 2.129764866 -0.486688385 69610
em: dabcgefjhimklpnorg E_r—]
gem: jpkedchgmnforagbli ) | ]
h0v36 lgencbopakjidmgrfh
8 1 U[420] edges: 8 blocks: 2 orient: + 8 2
64 (1)2 1 blinks L 65 (0)4~ 1 blinks
42 ts(partial) 926 ‘@] g_]g 0 #s(full) 2
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 1.414213562 0.000000000 4
04 1.847759065 -0.500000000 46 04 2.000000000 0.000000000 40
05 0.000000000 0.000000000 152 05 2.133725944 -0.065658810 140
06 1.931851653 0.583333333 623 06 2.081665999 -0.077210479 515
07 0.000000000 0.000000000 1580 07 1.765886819 -0.099258986 1376
08 2.254416155 -0.335946779 4308 08 1.530733729 0.000000000 3504
09 0.000000000 0.000000000 9084 09 1.690244090 0.090326760 7680
10 3.245114573 0.605321992 19809 10 2.393295645 0.148305285 16005
11 0.000000000 0.000000000 36784 11 3.018115199 0.121735628 30580
12 3.564102561 -0.539275974 69610 12 3.565744127 0.090482485 56056
em: dabcgefjhimklpnosgrut em: dabcgefjhimklon
gem: musedchgrkjiplgatnfob gem: jnledkhgfoicbma

h0 v42 rgohiltsmucfejkbpadgn

hOv30 nlejhbicgkdfoam

U[433] edges: 8 blocks: 1 orient: +

8es ©)4" 2 blinks
[l_r] ‘ Py
l ?

gem:

#ts(full) 359

r mod theta/pi #sts
03 1.000000000 0.250000000 2
04 0.707106781 0.375000000 18
05 0.431535930 0.604068341 42
06 0.577350269 0.333333333 141
07 1.114980971 0.905240558 294
08 0.853923135 -0.484520870 696
09 0.068580052 -0.592037244 1272
10 0.598050814 -0.040937664 2493
11 0.496082285 0.063540854 4150
12 0.991317595 0.626260928 7186

dabcgefjhimklpnorgtsvu
ghmtdsubvkjnrlifpcgeao
hO v44 goeijtkgdcvEnmsraublph

U[435] edges: 8 blocks: 1 orient: +

55

U[661] edges: 8 blocks: 1 orient: +

\S@J ESh
U uJ
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8 1 U[446] edges: 8 blocks: 1 orient: + 8 1

67 (0)2 1 blinks [_n__ 68 (0)6 3 blinks

(0 dis(partial) 612 { G5 2 #s(full) 2

r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 34 04 0.923879532 0.750000000 34
05 0.000000000 0.000000000 66 05 0.000000000 0.000000000 66
06 0.211324865 0.000000000 309 06 0.707106781 -0.250000000 309
07 0.000000000 0.000000000 552 07 0.000000000 0.000000000 552
08 0.702872741 -0.551985329 1576 08 0.672001218 0.785923135 1576
09 0.000000000 0.000000000 2600 09 0.000000000 0.000000000 2600
10 1.099636886 0.153941395 5725 10 0.203486757 0.371314572 5725
11 0.000000000 0.000000000 8850 11 0.000000000 0.000000000 8850
12 0.283145881 0.228377070 16626 12 0.812148454 0.494615443 16626
em: dabcgefjhimklpnosgrutwv em: dabcgefjhimklpnosgrut
gem: jgnkdmvgtrepwcbuoaislhf gem: jupmdlhgracsebtkoifgn
h0v46 trlwivcpekjggmsdnbuaofh h0v42 rgusaolpctjbnmfghedki

U[447] edges: 8 blocks: 1 orient: +

‘:ﬁ 869 ©)2"  1blinks E—- .
{[:J%j 52 #ts(partial) 886 | =
r mod theta/pi #sts (=
2
34

U[451] edges: 8 blocks: 1 orient: +

03 0.000000000 0.000000000
U[452] edges: 8 blocks: 1 orient: - 04 0.923879533 -0.500000000
11— 05 0.000000000 0.000000000 66
| 06 0.912870929 0.602416382 309
———73 07 0.000000000 0.000000000 552
['_ 08 0.595614732 -0.198838436 1576
09 0.000000000 0.000000000 2600
. . - 10 0.593806412 0.621372934 5725
UI654] edges: & blocks:2 orent* | 77 57600000000  0.000000000 8850
C_rj__] 12 1.118046701 -0.525205540 16626
U_l em: dabchefgkijnlmporgtsvuxwzy
gem: kjoedgvlhpaiyrnbtcxfszmuwg
p h0v52 1xjsnzmkgtwurydipgocahvbef
8 U[464] edges: 8 blocks: 1 orient: + 8 1
70 (1) 3 blinks 71 (0)8 2 blinks
ra0 #ts(full) 1 [_ A R0 #s(full) 2
r mod theta/pi #sts JJ | r mod theta/pi #sts
03 1.000000000 0.000000000 2 ) 03 1.000000000 0.250000000 2
04 0.000000000 0.000000000 18 U[627] edges:8 blocks: 1 oflent:+ | g4 0.000000000 0.000000000 18
05 0.236067978 1.000000000 42 — [__ﬂ ) 05 0.737066422 -0.566570011 42
06 0.000000000 0.000000000 141 r ) 06 0.577350269 0.000000000 141
07 0.039228661 0.000000000 294 fﬂ CJ 07 0.393671798 0.789335673 294
08 0.171572875 0.000000000 696 ___J 08 1.207629678 0.946867463 696
09 0.704088191 0.000000000 1272 09 0.757225811 -0.603465608 1272
10 0.090169944 1.000000000 2493 UI684] edges: 8 blocks: 1 orient: + 10 0.412374395 0.271104148 2493
11 0.402278222 1.000000000 4150 ’ P_ ’ 11 1.455611136 0.636873176 4150
12 0.660254038 1.000000000 7186 [ 12 1.067623520 -0.926169526 7186
em: dabcgefjhimklpnosgrutwvyx ) em: dabchefgkijnlmgopsrvtuxwzy
gem: jsvedcmglnxihakgpwurbytof - gem: krxedcvphmzquonigwysjlbfta
h0v50 xrgnbtopfwjsdmchveyiqukal h0v52 ghitaljbcgfkpwvyeoxdnruzms

U[473] edges: 8 blocks: 1 orient: + U[482] edges: 8 blocks: 1 orient: + U[1724] edges: 9 blocks: 1 orient: -

1 .
) PR 872 0)9  9blinks ) —
( i 36 1= e
s s #ts(full) 129 L D fb
[_. —J | r mod theta/pi #sts o —
03 0.707106781 0.000000000 4
U[611] edges: 8 blocks: 1 orient: - 04 0.500000000 0.000000000 40 U[1230] edges: 9 blocks: 2 orient: + U[1762] edges: 9 blocks: 1 orient: -
|| 05 0.573741760 0.075632347 140 [ g
E [T 06  0.500000000 0.500000000 515 Q = - ] [‘q =
07 0.608767701 0.351798064 1376
[
| “J| 08 0574025145 0.000000000 3504 = |
09 0.621819268 0.166666667 7680 —
10 0.329179607 -0.151264694 16005 . : N . . )
11 0.113185398 0.043326988 30580 U[1629] edges: 9 blocks: 1 orient: U[2553] edges: 9 blocks: 2 fie-n(.+
12 0.713424555 0.207606999 56056 - a )
. dabcgefjhimklpnorqg _|_E5 f
gem: jgoedckgmahnrlfbpi [‘ il r'_LJ
hOv36 oghmagbcfrjpdkelin L———‘
U[2752] edges: 9 blocks: 1 orient: + 8 1 U[486] edges: 8 blocks: 1 orient: +
N 0)2 2 blinks —
—) 73 (0) |
(=p 50 e
ra)  #ts(full) 5 E:
 — r mod theta/pi #sts
03 0.000000000 0.000000000 2
U[2849] edges: 9 blocks: 1 orient: - 04 0.923879533 0.500000000 34 U[491] edges: 8 blocks: 1 orient: +
[_’_]_T 05 0.000000000 0.000000000 66
- 06 0.788675135 1.000000000 309 l r———j
{;%; 07 0.000000000 0.000000000 552 t—tr
J 08 0.689593520 -0.499639452 1576
— 09 0.000000000 0.000000000 2600
. X | 10 0.284048923 0.318119411 5725
U[2985] edges:9 blocks: 1 orent:- | 37 17500000000  0.000000000 8850
(-—ﬁ 12 0.907653268 0.564899156 16626
I _ ilj . dabchefgkijmlpnorqustxvwzy
o0/ gem: kpmgdrsihwnovazbetxfcuygjl
- h0v62 wfyluzvjroxksmhgpincegadtb
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8 1 U[513] edges: 8 blocks: 1 orient: + 8 2
74 (1)2 1 blinks rj 75 (0)2° 4 blinks
an
it #s(full) 554 o lﬂ 130 Hits(full) 1
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.000000000 0.000000000 4
04 1.847759065 -0.500000000 38 04 1.707106781 0.000000000 38
05 0.000000000 0.000000000 120 05 0.000000000 0.000000000 120
06 1.414213562 0.750000000 467 06 2.154700538 0.000000000 467
07 0.000000000 0.000000000 1156 07 0.000000000 0.000000000 1156
08 0.352259679 -0.750000000 3084 08 2.474741603 0.000000000 3084
09 0.000000000 0.000000000 6420 09 0.000000000 0.000000000 6420
10 2.387512269 0.228262401 13845 10 2.731292639 0.000000000 13845
11 0.000000000 0.000000000 25520 11 0.000000000 0.000000000 25520
12 3.905716420 -0.615953415 47986 12 2.954689261 0.000000000 47986
em: dabcgefjhimklpnorgtsvu em: dabchefgkijnlmporqg
gem: jiovdskgpahgtmcblfrune gem: hgjedpnrfolkbgcima
h0 v44 rmujihtcengsbdgkpavofl h0v36 jgflombihagrcenkpd
U[515] edges: 8 blocks: 1 orient: + U[720] edges: 8 blocks: 2 orient: + 8 2 U[520] edges: 8 blocks: 1 orient: +
() 76 (1)2 1 blinks )
] C ° qj
o0) = 24 sts(full) 1 ( J
) CJ r mod theta/pi #sts
03 2.000000000 0.000000000 8
UI516] edges:8 blocks: 1 orient: + 04 2.000000000 0.000000000 58
SR 05 0.763932023 0.000000000 280
| 06 1.000000000 1.000000000 1069
CJu 07 2.097834679 1.000000000 3408
08 1.656854249 1.000000000 9416
— 09 0.241229517 0.000000000 23344
. . . 10 2.527864045 0.000000000 52805
UI620] edges: 8 blooks: 1 orert: + 11  3.769080595 0.000000000 111096
[Ei— 12 3.071796770 0.000000000 219466
—_— . cabfdeighljkomnap
[ ] gem: igdclnfmpbhokgeaj
— h0 v34 nfjmgblpciegdahok
8 U[529] edges: 8 blocks: 1 orient: + 8 2
77 (2) 1 blinks D 78 (1)2 1 blinks
f30  #ts(partial) 591 |—[|] 2 #s(full) 6
r mod theta/pi #sts r mod theta/pi #sts
03 1.414213562 0.000000000 4 03 2.000000000 0.000000000 8
04 0.000000000 0.000000000 46 04 2.236067978 -0.147583618 118
05 1.027486297 0.600000000 152 05 1.236067977 -0.400000000 680
06 2.000000000 0.166666667 623 06 1.000000000 0.666666667 3427
07 2.156588475 0.007983979 1580 07 2.828427125 0.329312442 12752
08 1.171572875 0.375000000 4308 08 3.367958692 0.067330496 41724
09 2.402325114 0.463131819 9084 09 2.000000000 -0.222222222 116880
10 1.685510709 0.269146580 19809 10 1.000000000 0.800000000 298725
11 1.397456305 0.093750731 36784 11 3.464101615 0.411396568 693880
12 2.204894836 0.195021719 69610 12 4.251093597 0.136526731 1509026
em: dabcgefjhimklpnosgrutwv em: cabfdeighljknmpo
gem: jnurdmwglagovbikpetscfh gem: ipdconfmkeahlgijb
h0v46 quhptakmbgjsclvdfoweirn h0v32 ekhgaplonimdbjcf

U[535] edges: 8 blocks: 2 orient: + U[537] edges: 8 blocks: 1 orient: +

== 879 (0) 3 blinks =

LY A4 ss(iull) 335 =R
r mod theta/pi #sts j
03 0.707106781 0.000000000 4
04 0.500000000 1.000000000 46 U[3290] edges: 9 blocks: 3 orient: -
05 0.141995114 0.600000000 152 _
06 0.288675135 0.000000000 623 E;i:jj
07 0.082771509 -0.714285714 1580 ij
08 0.574025149 -0.500000000 4308 ]
09 0.524074563 -0.426125823 9084 C
10 0.020162612 0.799999999 19809 . . ;
11 0.692378365 0.903564168 36784 U[3333] edges:9 blocks: 4 orent: +
12 0.292810637 -0.946439045 69610 Er
em: dabcgefjhimklpnorgtsvu I -l
gem: jmvedcngraioshugpkbltf 3
hOv44 rfljtoakesvenmbudggiph .

U[542] edges: 8 blocks: 3 orient: +

850 ©)8" 1 blinks

M0 s(full) 1 [ -5

r mod theta/pi #sts —
03 1.000000000 -0.750000000 4
04 1.000000000 -0.375000000 48
05 1.051462224 0.150000000 172
06 1.527525232 0.560518859 765
07 0.962058338 -0.797257751 2148
08 0.000000000 0.000000000 6400
09 0.398298707 0.368284509 14788
10 1.014484897 0.883429989 34965
11 2.100445468 -0.805745480 70420
12 2.516611478 -0.328259864 143280

. dabcgefjhimklonrpgts
gem: jomedspglabnrikhftgc

h0v40 nligtrcogkjbamsedfhp
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881

0)10" 1 blinks

U[543] edges: 8 blocks: 3 orient: +

8s2 ©)8" 1 blinks

—
(2 #s(full) 42 [—[L U (0 #ts(full) 538
r mod theta/pi #sts h— r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 1.000000000 -0.250000000 2
04 0.923879533 1.000000000 48 04 0.000000000 0.000000000 66
05 0.000000000 0.000000000 172 05 0.324919696 0.450000000 130
06 1.788675135 0.000000000 765 06 0.577350269 0.000000000 859
07 0.000000000 0.000000000 2148 07 1.246040212 -0.017059428 1588
08 1.075001423 1.000000000 6400 08 2.121320344 -0.687500000 5684
09 0.000000000 0.000000000 14788 09 1.126746646 0.563947537 9780
10 0.000000000 0.000000000 34965 10 0.690212433 -0.075632347 25405
11 0.000000000 0.000000000 70420 11 1.020378823 -0.891211030 41030
12 0.918743919 0.000000000 143280 12 0.000000000 0.000000000 87686
em: dabcgefjhimklpnosgrut em: dabcgefjhimklpnosgrutwv
gem: mupsdrhgfgjnatkcoielb gem: jvmedohgtasnplucbwkrfqgi
h0v42 fnlhiogrtspcbmaugdjek h0 v46 twnmakrcsfjeuhbgpvildgo
U[551] edges: 8 blocks: 2 orient: + 8 1 U[552] edges: 8 blocks: 2 orient: +
83 (0)2 1 blinks
[rb_ _rh 38 s(full) 4 ___rh
r mod theta/pi #sts
03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 66
05 0.000000000 0.000000000 130
06 0.912870929 0.602416382 859
07 0.000000000 0.000000000 1588
08 0.528130334 1.000000000 5684
09 0.000000000 0.000000000 9780
10 0.617831101 0.766727020 25405
11 0.000000000 0.000000000 41030
12 0.498161380 0.773658293 87686
em: dabcgefjhimklongpsr
gem: jisednhggaorfmclbpk
h0v38 iorkglbpadjsehgnmcf
8 1 U[567] edges: 8 blocks: 1 orient: + 8 1
84 (0)4 2 blinks . pm 85 (0)2 5blinks
[
st #s(full) 1 [:_]Lp ra0  #ts(full) 965
r mod theta/pi #sts > r mod theta/pi #sts
03 1.000000000 -0.250000000 2 ) 03 0.000000000 0.000000000 2
04 0.707106781 -0.875000000 18 U[716] edges:8 blocks: 1 orlent:- | g4 0.923879533  0.500000000 18
05 1.252273640 0.601264694 38 - 05 0.000000000 0.000000000 38
06 1.154700538 0.000000000 125 C:_j 06 0.912870929 0.602416382 125
07 1.245000792 -0.677936225 254 ([ 07 0.000000000 0.000000000 254
08 1.497966403 0.684610407 580 :] 08 0.520708460 0.904914787 580
09 1.329313803 0.051332484 1060 09 0.000000000 0.000000000 1060
10 1.450019934 -0.646232158 2021 10 1.271727804 -0.724788912 2021
11 1.045790840 0.535465132 3374 11 0.000000000 0.000000000 3374
12 1.332869268 -0.031280024 5734 12 0.521634598 0.075166792 5734
gem: dabchefgkijnlmposgrutwv gem: dabcgefjhimklpnosgrvtuxw

kspedumihgabvontjgwcfrl
h0v46 mgrwjtbavplkhdiuocfsegn

jwmodshgrabtplecvufnxgki
h0v48 utelwomfnvjdxshgpbirakcg

U[569] edges: 8 blocks: 1 orient: +

U[672] edges: 8 blocks: 2 orient: -

@«F

U[717] edges: 8 blocks: 1 orient: -

U[573] edges: 8 blocks: 1 orient: +

=)

U[731] edges: 8 blocks: 2 orient: + 8
E_] C:mb 86 (;i 1 blinks E
[:p E—J Y #ts(partial) 315
r mod theta/pi #sts —
03 1.000000000 0.000000000 2
U[1384] edges: 9 blocks: 2 orient: - 04 0.000000000 0.000000000 18
E . 05 0.763932023 0.000000000 38
[ C|\r_3 06 1.000000000 0.000000000 125
Lﬂ _L_ 07 0.119604943 1.000000000 254
08 0.242640687 1.000000000 580
09 0.954813188 0.000000000 1060
10 0.055728090 0.000000000 2021
11 0.611479723 1.000000000 3374
12 0.411542732 0.000000000 5734
— . dabcgefjhimklpnosqrvtuywxAz
C—| gem: jzxsdthgfacwnmugpoeArlvkbyi
Lj h0v54 1gvhrwAmupjydifkbxzsncoeatg

U[583] edges: 8 blocks: 1 orient: +

c=

Nam)
J

U[744] edges: 8 blocks: 1 orient: +

887 (0) 2 blinks
p—
M2 ps(full) 4 .,
r mod theta/pi #sts I
03  0.707106781  0.000000000 4
04 0.500000000 0.000000000 26
05 1.203001910 0.000000000 88
06 0.288675135 0.000000000 287
07  0.484284102  0.000000000 752
08  1.273733916  0.000000000 1824
09 1.113570403  0.000000000 3948
10  1.447213596  0.000000000 8037
11 1.431700179  0.000000000 15232
12 1.373611625 0.000000000 27562

gem:

dabchefgkijnlmgopsrut
humedcjrgglkftnaspiob
h0v42 jiglrogbhatupefmcnksd

(e

C__aﬂ
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8 1 U[587] edges: 8 blocks: 1 orient: + 8 1
88 (1)2 1 blinks - 89 (0)2 1 blinks
a0 #ts(full) 21 (S5 l M2 s(full) 1
r mod theta/pi #sts U r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.000000000 0.000000000 4
04 1.000000000 -0.625000000 30 04 0.382683432 1.000000000 26
05 0.000000000 0.000000000 96 05 0.000000000 0.000000000 96
06 1.000000000 -0.500000000 339 06 0.788675135 1.000000000 315
07 0.000000000 0.000000000 852 07 0.000000000 0.000000000 856
08 0.862555092 0.562500000 2156 08 0.137949690 0.000000000 2096
09 0.000000000 0.000000000 4548 09 0.000000000 0.000000000 4612
10 2.048011066 0.600000000 9493 10 0.109673444 1.000000000 9449
11 0.000000000 0.000000000 17688 11 0.000000000 0.000000000 18072
12 2.753959524 -0.375000000 32538 12 0.402875905 0.000000000 32834
em: dabcgefjhimklpnosgrutwv em: dabcgefjhimklpnosgrut
gem: jtwedvmglogihuakpfbsnrc gem: mruedthgpkjoafsinblgc
h0v46 gieulbwpfsjtnmgvadkcrho h0v42 sikgcoqgrlapbumfedtijhn
U[590] edges: 8 blocks: 1 orient: + 8 1 U[593] edges: 8 blocks: 2 orient: +
90 (0)3  2blinks
5} J 42 thn
{ — j rso  #ts(full) 45 RN
r mod theta/pi #sts u
03 0.707106781 -0.500000000 4
04 0.500000000 ~0.750000000 48 U[3422] edges: 9 blocks: 5 orient: +
05 1.026053802 0.142016670 172
06 0.500000000 0.500000000 765 E_]_] j
07 0.661566035 -0.807277960 2148 | C:{}_
08 1.003135866 0.875000000 6400
09 2.022048832 -0.342432055 14788 o O
10 1.052786404 0.715966660 34965
11 2.152141863 -0.022806909 70420
12 1.800284812 0.761846816 143280
em: dabcgefjhimklpnosgrut
gem: jonldrhggtsecmbupfkai
hO0v42 ghfpnctmsojguekradilb

8 1 U[596] edges: 8 blocks: 2 orient: + U[3426] edges: 9 blocks: 4 orient: +
91 (0)3" 4 blinks SR
36 o n q =
L
r #ts(full) 58 U U_CJ
r mod theta/pi #sts —J
03 0.707106781 0.500000000 4
04 0.500000000 0.750000000 48 U[2438] edges: 9 blocks: 1 orient: -
05 1.292602179 -0.845931659 172 pan
06 0.500000000 -0.500000000 765 E _
07 0.821368278 -0.388466100 2148 03
08 1.385819299 0.125000000 6400
09 1.071908979 0.287178207 14788
10 1.670820393 0.691863317 34965 )
11  1.774062988 -0.821570848 70420 U[3423] edges: 9. blocks: 5 orient: -
12 1.541103501 -0.630073469 143280 @
. dabcgefjhimklpnorqg
gem: jplkdmrgnaecoigbfh 1L:l
h0v36 honglcmpdkjrgfbaie
8 1 U[597] edges: 8 blocks: 1 orient: + U[3292] edges: 9 blocks: 2 orient: +
0)3 6 blinks
92 (0) [L[:]_] ._L _
A0 as(full) 22 —h i :
r mod theta/pi #sts ° O
03 0.707106781 -0.500000000 4
04 0.500000000 0.250000000 30 U[2549] edges: 9 blocks: 2 orient: + U[3323] edges: 9 blocks: 3 orient: -
05 0.229752921 -0.900000000 104 (m — ) "]
06 0.500000000 0.500000000 367 r——]-] |
07 0.424034059 0.839893494 960 [:_J‘ [_1 u
08 0.303427098 0.375000000 2440 L D
09 0.150724900 0.988211040 5248 .
10 0.052786404 0.800000000 10997 . . I . . ;
11 0.705671670 0.488471510 20712 U[2732] edges: 9 blocks: 3 orient: U[3419] edges: 9 blocks: 4 orient: +
12 0.626856596 -0.190742068 38206 E
{5 [[,— anl
em: dabchefgkijnlmporgts = i Ll
gem: hrtedslpnggkfbjaoimc
hOv40 jgomtpbiharegcnfdskl G d W)
8 U[622] edges: 8 blocks: 1 orient: +
93 1 blinks
ot #s(full) 3 _g] [—L—LJ_']
r mod theta/pi #sts
03 1.000000000 0.250000000 4
04 1.000000000 0.625000000 40
05 0.698239801 -0.904068341 140
06 0.577350269 -0.666666667 515
07 0.541082418 0.039498927 1376
08 0.585786438 0.437500000 3504
09 0.741153355 0.509459157 7680
10 0.211145618 0.200000000 16005
11 0.636946926 0.359266772 30580
12 0.948460122 0.574640676 56056
em: dabcgefjhimklongp
gem: jmpednhgkaifglcob

h0 v34 kjgpbinamehgfcldo
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©)3" 2 blinks

U[638] edges: 8 blocks: 4 orient: +

85 ©)8" 9 blinks

-l
(32 #s(full) 1 q DL 130 #its(full) 80
r mod theta/pi #sts () r mod theta/pi #sts
03 0.707106781 0.500000000 4 ) 03 1.000000000 0.250000000 2
04 0.500000000 -0.250000000 18 U[3434] edges: 9 blocks:7 orlent:- | 94 0.000000000  0.000000000 18
05 0.601500955 -0.100000000 52 c___ P 05 0.324919696 -0.050000000 34
06 0.500000000 -0.500000000 141 d_F 06 0.577350269 0.666666667 115
07 0.615744528 -0.476828893 320 ;D 07 0.835813012 -0.936455300 196
08 0.461939766 0.625000000 680 08 0.292893219 -0.812500000 452
09 1.175504102 0.833333333 1312 c J 09 0.793179195 0.698046372 708
10 0.361803399 -0.800000000 2405 10 0.690212433 0.875632347 1333
11 0.970350001 -0.005902439 4148 11 0.242715932 0.112367866 1958
12 0.790569415 0.147583618 6882 12 0.517638090 0.458333333 3254
em: dabchefgjilknmpo em: dabcgefjhimklpnorg
gem: jpfedcbkhniolamg gem: jmpedcrgoainblkgfh
h0v32 glimnjadpkfbhoec h0v36 ofhjrbncegpdgmakli
U[649] edges: 8 blocks: 3 orient: + U[1304] edges: 9 blocks: 2 orient: + U[2924] edges: 9 blocks: 2 orient: + 8
O— (5] ©O%% ()  13binks
L. -2 _LP|_'] 42
[_L Y5 — ra°  #ts(full) 65
r mod theta/pi #sts
) ) ) 03 1.000000000 0.000000000 2
U[872] edges: 9 blocks: 1 orient: + U[1927] edges: 9 blocks: 1 orient: - U[2995] edges: 9 blocks: 1 orient: - 04 0.000000000 0.000000000 18
A I 05 0.618033989 0.200000000 34
1 1 [T+ [ —l5 |06 1.000000000 0.000000000 115
L———T§] U J —)— 07 0.801937736 0.000000000 196
I __J 08 0.414213562 -0.250000000 452
09 0.446475588 -0.611111111 708
U[960] edges: 9 blocks: 2 orient: + U[2047] edges:9 blocks: 1 orient: + U[3340] edges: 9 blocks: 4 orient: + 12 8 gégggg ggg : 8 ggg 22(2) g 22 igég
- 12 0.517638090 -0.750000000 3254
[A1[ = e 09
[J—,J ) —t em: dabcgefjhimklpnosqgrut
[ “|- ﬂ :__] gem: junrdmlgkaghfstipecob
59 — h0v42 oslpitamunjcrkgdfhbge
U[660] edges: 8 blocks: 2 orient: + U[1764] edges: 9 blocks: 2 orient: + U[2048] edges: 9 blocks: 1 orient: + U[2812] edges: 9 blocks: 1 orient: - U[2994] edges: 9 blocks: 1 orient: -
OQ—— A1) s C= 7 -
(g —% U 1 Uerp
Y] [ G | J] =]
U[700] edges: 8 blocks: 3 orient: + U[1834] edges: 9 blocks: 2 orient: + U[2563] edges: 9 blocks: 1 orient: - U[2813] edges: 9 blocks: 1 orient: -
o)
F n-n0 l = C— 3 )
agun U chh-
—_ P A ] - J
C {_. [e— U \
U[1403] edges: 9 blocks: 3 orient: + U[1932] edges: 9 blocks: 1 orient: - U[2565] edges: 9 blocks: 1 orient: - U[2919] edges: 9 blocks: 2 orient: +
' (m l
r J (o
[—JW = alil LJCJ
U uJ
8 1 U[674] edges: 8 blocks: 5 orient: + 8 1
97 (0)8" 1 blinks Q[—w 98 (0)10" 4 blinks
-5
32 wts(full) 5 J G 300 #s(full) 2
r mod theta/pi #sts O |r mod theta/pi #sts
03 1.000000000 -0.750000000 4 03 0.000000000 0.000000000 4
04 0.000000000 0.000000000 18 04 0.382683432 0.500000000 18
05 0.324919696 0.550000000 52 05 0.000000000 0.000000000 52
06 0.577350269 0.000000000 141 06 0.912870929 0.397583618 141
07 0.835813012 0.920687558 320 07 0.000000000 0.000000000 320
08 0.707106781 -0.312500000 680 08 0.287265358 0.750000000 680
09 0.228013429 0.416666667 1312 09 0.000000000 0.000000000 1312
10 0.170820393 0.800000000 2405 10 0.707106781 0.050000000 2405
11 0.548528732 0.250000000 4148 11 0.000000000 0.000000000 4148
12 1.000000000 -0.791666667 6882 12 0.132757063 0.231939494 6882
em: dabcgefjhilknmpo em: dabcgefjhimklon
gem: jlpedchgoainkbmf gem: jomedchglabnfik
h0v32 oknhajmpcfbglied h0v30 nlifhdcogkjbame
U[675] edges: 8 blocks: 5 orient: + U[2078] edges: 9 blocks: 3 orient: - 8 1 U[690] edges: 8 blocks: 7 orient: +
c_[_—ﬁ Q 99 (0)8 4 blinks [ e B
- Jl J P
G J l 20 s(full) 3 -5
(o O r mod theta/pi #sts ]
) 03 1.000000000 -0.750000000 4 )
U[1359] edges: 9 blocks: 3 orient: + 04 1.000000000 0.625000000 24 U[2598] edges: 9 blocks: 7 orient: +
C N 05 0.850650808 -0.050000000 76 I
—F_WJ 06 0.577350269 -0.666666667 225
LLTJ 07 0.327985278 0.678571429 536 0
08 0.000000000 0.000000000 1184
= 09 0.228013429 0.416666667 2344
. . . 10 0.447213595 -0.200000000 4385 . . —
U[1873] edges: 9 blocks: 2 orient: + 11 0.548528732 _0.840909091 7676 U[3130] edges: 9 blocks: 5 orient:
12 0.577350269 0.541666667 12888 (o
r— iy
em: cabfdehgji [_DJ
_§ L gem: heicjgfadb

h0v20 gifjahecbd
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U[3265] edges: 9 blocks: 4 orient: + 8 1 U[691] edges: 8 blocks: 7 orient: + U[2611] edges: 9 blocks: 4 orient: +
| 100 (0) 10" 8 blinks i B qQ—
P —
P r2e  #s(full) 7 rJ—u ES P
r mod theta/pi #sts (r—— G LJ
03 0.000000000 0.000000000 4 ) .
04 0.923879533 0.000000000 24 U[867] edges: 9 blocks: 1 orient: + U[2875] edges: 9 blocks: 6 orient: +
05 0.000000000 0.000000000 76 C___[ETT
06 0.788675135 0.000000000 225 —-—q
07 0.000000000 0.000000000 536 L] [___b
08 0.392847479 0.000000000 1184 o o]’
09 0.000000000 0.000000000 2344 c >
10 0.000000000 0.000000000 4385 . ’ _— X . )
11 0.000000000 0.000000000 7676 U[1065] edges: 9 blocks: 2 orient: + U[2879] edges: 9 blocks: 6 orient: +
.351468575 . 1
12 0.351468 1.000000000 2888 M rq q
. dabcgefjhilk (S i
gem:  jikedclgbafh 1) =
h0v24 khjfldcbagie d—o
U[2904] edges: 9 blocks: 5 orient: + 8 1 U[696] edges: 8 blocks: 4 orient: + U[2774] edges: 9 blocks: 2 orient: -
(I 101 (0)2° 5 blinks _ﬁw Eﬂ_c
ch 40 #s(full) 236 = -EQ
r mod theta/pi #sts (a) C
. 03 0.000000000 0.000000000 2 ) )
U[3035] edges: 9 blocks: 4 orient: + 04 0.923879533 ~0.500000000 18 U[1322] edges: 9 blocks: 3 orient: + U[2923] edges: 9 blocks: 2 orient: +
05 0.000000000 0.000000000 34
&‘_T‘_:] 06  0.788675135  1.000000000 115 [__]_ ( 99 )
=) 07  0.000000000 0.000000000 196 _:|j :]_J
08 1.419407413 -0.250000000 452 (-
o 09 0.000000000 0.000000000 708 — R —
10 0.502778683 0.733480848 1333 . ' N
11 0.000000000 0.000000000 1958 UI2561] edges: © blocks: 1 orent:
12 1.388919959 -0.344126903 3254
gem: dabcgefjhimklpnorqts [Ef_—
*  jsgedphgfmioactknbrl - 11)
hOv40 pogknjsltrdhembaifcqg U
8 U[712] edges: 8 blocks: 1 orient: + 8
102 (1) 1 blinks N p 103 (1) 1 blinks
]
0 fs(full) 1 [ J B fs(full) 4
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 18 04 1.000000000 0.000000000 18
05 0.381966011 0.000000000 34 05 1.381966011 0.000000000 34
06 0.000000000 0.000000000 115 06 1.000000000 0.000000000 115
07 1.048917340 1.000000000 196 07 1.396124528 0.000000000 196
08 1.828427125 1.000000000 452 08 1.171572875 0.000000000 452
09 1.758770483 1.000000000 708 09 1.319955209 0.000000000 708
10 0.854101966 1.000000000 1333 10 1.527864045 0.000000000 1333
11 0.250184027 0.000000000 1958 11 1.289266675 0.000000000 1958
12 0.535898385 0.000000000 3254 12 0.339745962 0.000000000 3254
em: dabcgefjhimklpnorqg em: dabchefgkijnlmporgtsvu
gem: mrnedphgfkjoacgilb gem: huktdnvabfrsgpmjocleig
h0v36 ogiknhjflbpcemrdga h0v44 jpfmncovhsgkretbldaugi
U[714] edges: 8 blocks: 1 orient: + 8 11 U[722] edges: 8 blocks: 3 orient: +
M 104 (0)2'4 1 blinks [_]_Llr]
. oy —C
[_ ) 30 #s(full) 320 J J
p — r mod theta/pi #sts
03 0.000000000 0.000000000 4
04 0.541196100 -0.625000000 22
05 0.000000000 0.000000000 64
06 0.422649731 1.000000000 189
07 0.000000000 0.000000000 428
08 0.741499510 0.537946406 952
09 0.000000000 0.000000000 1828
10 0.666058497 0.144129685 3445
11 0.000000000 0.000000000 5912
12 0.590472357 -0.099434921 9990
gem: Qabcgefjhimklpnorg
*  jagmldkhgpanecfbroi

hOv36 hpofidnmerjgalcbgk

810 ©)3" 2 blinks
30

s #ts(full) 9

r mod
03 0.707106781 0
04 0.500000000 0
05 0.601500955 -0
06 0.500000000 -0
07 0.615744528 -0
08 0.461939766 -0
09 0.266465147 -0
10 0.361803399 0.
11 0.970350001 -0.
12 0.612372436 0.

. cabfdeighljkomn
gem: ioncmgfjlheakdb

h0v30 jeoliakmbfndhgc

theta/pi #sts
.500000000 4
.750000000 28
.500000000 116
.500000000 459
.523171107 1188
.875000000 3128
.500000000 6780
000000000 14637
085006652 27412
000000000 51348

U[733] edges: 8 blocks: 5 orient: +

U[3366] edges: 9 blocks: 6 orient: -

=\
Ea

[ J

=1 W]

Emcl
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U[737] edges: 8 blocks: 3 orient: +

8106 0)2° 1 blinks

8107 © 2" 1 blinks

U
(30 #s(full) 113 f_—[]—J (0 #its(partial) 398
r mod theta/pi #sts w r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.000000000 0.000000000 2
04 1.707106781 0.000000000 46 04 0.923879533 0.500000000 34
05 0.000000000 0.000000000 152 05 0.000000000 0.000000000 66
06 2.081665999 -0.312832958 623 06 0.912870929 -0.602416382 309
07 0.000000000 0.000000000 1580 07 0.000000000 0.000000000 552
08 2.281536689 -0.730905522 4308 08 0.406475733 -0.454486749 1576
09 0.000000000 0.000000000 9084 09 0.000000000 0.000000000 2600
10 2.532627340 0.805800803 19809 10 1.331584203 -0.033587760 5725
11 0.000000000 0.000000000 36784 11 0.000000000 0.000000000 8850
12 2.843452093 0.335751608 69610 12 2.194245945 0.807314817 16626
em: dabcgefjhimklpnorg em: dabcgefjhimklpnosgrvtuxw
gem: jmlrdohgnaipbkfqgce gem: mwsrdvhgfpjoauxktecgbinl
h0v36 njfklcbpmroegadhig h0 v48 urivswpncgfatmjgobxhldke
U[740] edges: 8 blocks: 2 orient: + 8 1 U[741] edges: 8 blocks: 2 orient: +
:]r_“[_, 108 (0)2° 2 blinks :ﬂ_‘[_,
kF] 42 Lr
C J rso  #ts(full) 45 C ”D
r mod theta/pi #sts
03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 34 U[3195] edges: 9 blocks: 3 orient: -
05 0.000000000 0.000000000 66
06 0.912870929 -0.602416382 309 |
07 0.000000000 0.000000000 552 q
08 1.447463500 -0.407703062 1576 -y
09 0.000000000 0.000000000 2600
10 1.070166122 0.192048445 5725
11 0.000000000 0.000000000 8850
12 1.451904657 0.239596708 16626
em: dabcgefjhimklpnosgrut
gem: mtgedohgfnjuasicpbkrl
hOv42 ohktlsnbgeujgmrdiafpc
8 1 U[742] edges: 8 blocks: 2 orient: + 8 1
109 (0)8 1 blinks ﬁ 110 (0)4" 4 blinks
ra}  #its(partial) 518 C —r]\:] ra)  #ts(full) 2
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.250000000 2 03 1.000000000 -0.250000000 2
04 1.000000000 0.625000000 34 04 0.707106781 -0.375000000 34
05 1.118691576 -0.739085396 66 05 1.428399533 -0.636167270 66
06 0.577350269 0.000000000 309 06 0.577350269 1.000000000 309
07 0.681982112 0.201239215 552 07 1.310154813 0.985545313 552
08 0.171572875 0.437500000 1576 08 1.840119281 0.526597915 1576
09 1.289098911 0.533476290 2600 09 0.686584660 0.285238396 2600
10 1.291704235 -0.778851736 5725 10 1.523474868 0.020993659 5725
11 1.553816540 -0.438511604 8850 11 0.720214712 -0.496204924 8850
12 1.485261448 0.216027550 16626 12 0.939178884 -0.101474116 16626
em: dabcgefjhimklpnorgtsvu em: dabcgefjhimklpnorgts
gem: jagtedcugvarsnmlbpiofhk gem: jankdmhgsaecplbtoirf

h0v44 evhrodgsupjgtiaklfcmnb

h0v40 sfhmpbaceojrdgkintgl

U[743] edges: 8 blocks: 2 orient: + U[3237] edges:9 blocks: 3 orient: + 1
:] '—J 8111 (2)2 1 blinks
L= ol S5 28 #s(full) 5
( U = 311
r mod
03 0.000000000 0
U[777] edges: 8 blocks: 2 orient: - 04 1.473625758 -0
[__ﬂ 05 0.000000000 0
N r} 06 1.880398464 0
i 07  0.000000000 O
U 08 2.236067977 -0
09 0.000000000 0
U[3191] edges: 9 blocks: 3 orient: + %8 (2) . ggéggggg% 8
12 2.846229175 -0
q— em: dabcgefjhilknm
’L_: gem: jmledchgnabfki
h0v28 nfihkbalcejmdg

U[746] edges: 8 blocks: 3 orient: +

]
L e
#sts

theta/pi
.000000000
.784305834
.000000000 152
.293951872 475
.000000000 1280
.664916382 3072
.000000000 6720
.360740116 13629
.000000000 25960
.621583348 46904

8 1 U[755] edges: 8 blocks: 2 orient: +
112 (1)4" 1 blinks —
o [FF |
r #ts i
2 (partlal) 845 . E:
r mod theta/pi #sts
03 1.414213562 -0.250000000 4
04 1.000000000 -0.625000000 46
05 1.878260910 0.995931659 152
06 2.645751311 0.439481141 623
07 1.671002411 -0.130313964 1580
08 1.424583185 -0.524070345 4308
09 2.256828220 0.895816559 9084
10 1.199038824 0.236918733 19809
11 0.610994605 0.475790284 36784
12 1.044526044 -0.334059668 69610

em dabcgefjhimklpnosgrut
g9 jtrgdpoglasunmhfecbki
h0v42 selpbhtuarjngcgdokimf
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811 0)2° 5 blinks

U[766] edges: 8

blocks: 5 orient: +

U[2025] edges: 9

blocks: 3 orient: -

L]
B

(32 #its(full) 211 @@ |
r mod theta/pi #sts W)}
03 1.414213562 0.000000000 4
04 0.707106781 0.250000000 16 U[1951] edges: 9 blocks: 1 orient: + U[2316] edges: 9 blocks: 2 orient: -
05 0.743496069 -0.600000000 44 )
06 1.527525232 -0.227185526 107 (ELj r l
07 0.835813012 0.142857143 224 [—l_J E'] (._3
08 0.736812879 -0.534305834 432
09 1.612078900 -0.144536259 768 —
10 0.867632644 0.236918733 1293 . . I
11 0.778745244 -0.371512295 2068 VI20T7] edges: 9 blocks:3  orient
12 1.656507451 0.014868820 3184 )
em: dabcgefjhilknmpo
gem: jnfedcpgmliakobh l FI
h0v32 fhijnlimbaocpgdke —
8 1 U[769] edges: 8 blocks: 4 orient: + U[3150] edges: 9 blocks: 4 orient: + U[3193] edges: 9 blocks: 3 orient: +
114 (;)()58 8 blinks CQ r] [—\ 'r:]___] F '@
38 wts(full) 46 = =" 05 =
r mod theta/pi #sts ]
03 1.000000000 -0.250000000 2
04 0.000000000 0.000000000 18 U[773] edges: 8 blocks: 3 orient: + U[3166] edges: 9 blocks: 4 orient: + U[3244] edges: 9 blocks: 3 orient: +
05 1.451059202 -0.107983330 34 M) p— "___]
06 1.527525232 -0.560518859 115 O [? dh [_‘ Q-
07 0.206428766 0.936455300 196 1 [ml J
08 1.581138830 -0.539916382 452 i =) lJ = l_L —
09 1.845729137 0.958561422 708
10 0.490229767 0.334341190 1333 . X N . ' N
11 1.550619131 _0.992675693 1958 U[7’7_81 edges: 8 blocks: 2 orient: U[3188] edges: 9 blocks: 2 orient:
12 2.000000000  0.458333333 3254 (_‘ [ A ) =i
em: dabcgefjhimklpnorqg . [ ) |
gem: jonedmgglacprkbihf O ] =]
h0v36 rghlaobmfkjncdigpe -
8 1 U[770] edges: 8 blocks: 4 orient: + U[3252] edges: 9 blocks: 2 orient: +
115 (0)4 4 blinks - ] [’ ]
40 C:J—q r] [ 1
ra)  #ts(full) 5 = lL U4
r mod theta/pi #sts -]
03 1.000000000 -0.250000000 2
04 0.707106781 -0.375000000 18 U[3172] edges: 9 blocks: 3 orient: +
05 1.973430311 -0.919146580 34 r_j
06 1.527525232  0.439481141 115 —]u Lf__]
07 1.506083006 0.134973272 196 t
08 2.692582404 -0.558618942 452
09 1.657859456 0.800355188 708 -
10 2.271491751 0.436918733 1333 . . -
11  2.948314930 -0.317642587 1958 UI3189] edges: 9 blocks: 2 orient:
12 1.471960144 -0.868877146 3254
. dabchefgkijnlmgoptrs L
gem: koledntihgscbgmrfpaj Lr]
h0v40 gfpsgbarncokhtljemdi
8 1 U[771] edges: 8 blocks: 4 orient: + U[3170] edges: 9 blocks: 4 orient: + U[3184] edges: 9 blocks: 2 orient: +
116 (0)2' 8 blinks [j [—] = =
34 cl ~ == it
rs #ts(full) 11 = U G P
r mod theta/pi #sts
03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 18 U[774] edges: 8 blocks: 3 orient: - U[3175] edges: 9 blocks: 3 orient: - U[3192] edges: 9 blocks: 3 orient: -
05 0.000000000 0.000000000 34 [ ][
06 1.211324865 0.000000000 115 [_CTJ‘_’_] (- - o
07 0.000000000 0.000000000 196 :L el I
08 0.551681688 0.825667834 452 l ) —
09 0.000000000 0.000000000 708 L:] )
10 1.267911718 -0.118520947 1333 . X — . . I
11 0.000000000 0.000000000 1958 U[3158] edges: 9 blocks: 4 orient: + U[3182] edges: 9 blocks: 2 orient:
12 0.679304748 0.646350005 3254 Nl
em: dabcgefjhimklongp IC]— L |
gem: jioedcggmahpblfnk [l j — L
h0v34 ojilmhafpbndgkgce 0
8 U[776] edges: 8 blocks: 2 orient: +
117 (1) 1 blinks [—"—l h
aln
50 . L ]
r°  #ts(partial) 492 L._] L 5
r mod theta/pi #sts ;J
03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 18
05 1.381966011 0.000000000 34
06 1.000000000 0.000000000 115
07 2.643104132 0.000000000 196
08 2.171572875 0.000000000 452
09 2.199340451 0.000000000 708
10 2.763932023 0.000000000 1333
11 2.079087774 0.000000000 1958
12 4.071796770 0.000000000 3254
gem: dabchefgkijnlmporqustwvyx

kjnydmgohvat fxwgpsrlbuice
h0 v50 msfircbupeykwondhjgvgxatl




178

APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

818 ©)8"  5blinks

U[783] edges: 8 blocks: 8 orient: +

U[3328] edges: 9 blocks: 6 orient: -

[ m}
. = ll=n
rs #ts(full) 1083 —0 ch
r mod theta/pi #sts d w] c—0L
03 1.000000000 -0.250000000 2
04 0.000000000 0.000000000 3 U[3272] edges: 9 blocks: 5 orient: + U[3332] edges: 9 blocks: 6 orient: -
05 0.850650808 0.650000000 4 =]
06 0.577350269 0.666666667 5 E——t-—j [ d1
07 0.327985278 -0.250000000 6 J—D
08 0.707106781 -0.187500000 7 c
09  0.228013429 -0.083333333 8 U C -
10 0.447213596 1.000000000 9 . . )
11  0.548528732 -0.886363636 10 U[S278] edges: 9 blocks: 4 orent: +
12 0.000000000 0.000000000 11 C_E'
em: dabcgefjhilknmpo tj
gem: jmledpkgbnhoiacf
h0v32 hkgfndclepjaoimb g— 0O
9 1 U[784] edges: 9 blocks: 1 orient: + 9
1 (0)9" 1 blinks 2 (2) 1 blinks
130 #ts(partial) 844 [1711_] rogg  Hts(full) 1
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 1.414213562 0.000000000 8
04 0.500000000 1.000000000 258 04 2.000000000 0.000000000 92
05 0.371748034 -0.600000000 514 05 2.182643357 0.175632347 600
06 0.500000000 0.500000000 7075 06 1.732050808 0.333333333 3157
07 1.032991532 -0.156661084 13636 07 1.846132745 0.618686323 13096
08 0.191341716 -0.500000000 79172 08 2.164784401 1.000000000 46456
09 0.000000000 0.000000000 144708 09 2.953589096 -0.774585556 142952
10 0.138196601 -0.800000000 535333 10 4.338163219 -0.563081267 395789
11 1.054886862 -0.743518924 925958 11 4.809462542 -0.364502960 997560
12 0.612372436 0.750000000 2605574 12 5.216837194 -0.195021719 2333548
em: dabchefglijknmgopsrutwvzxyBA em: dabcgefjhimklon
gem: hjzydvnofBrtlgsukgampAxwecib gem: jokedmhglacnfib

h0 v86 fyxAzatrhsoBwknjgipgvudlbemc

h0v30 1nfhkibmcejodga

U[785] edges: 9 blocks: 1 orient: +

1)

U[1825] edges: 9 blocks: 1 orient: +
'_]%
(Chas
—J
U[2113] edges: 9 blocks: 1 orient: -

G

U[2132] edges: 9 blocks: 1 orient: -

G

9, )9 15 blinks
8 ms(full) 22
r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 42
05 0.371748034 -0.200000000 192
06 0.500000000 0.500000000 787
07 0.473952458 0.527830415 2780
08 0.191341716 1.000000000 8272
09 0.461531173 0.388888889 22556
10 0.138196601 0.400000000 55101
11 0.194241558 -0.132744812 125868
12 0.970560301 -0.218880895 267062
. dabcgefjhimklongpsr
gem: jrmpdnhgsabfolgecki

hOv38 gohmrapcnsjgdeblfik

U[2239] edges: 9 blocks: 1 orient: +

A5 L

U[2400] edges: 9 blocks: 1 orient: +

=

U[2504] edges: 9 blocks: 1 orient: -

[9) =

=)

tf

1

g

)

H
a

U[2806] edges: 9 blocks: 1 orient: -

=

]

-

U[2867] edges: 9 blocks: 1 orient: +

&
—

U[3093] edges: 9 blocks: 1 orient: -

u

—

k5

U[795] edges: 9 blocks: 2 orient: +

el
&)

U[1449] edges: 9 blocks: 1 orient: +

o2k Ll

U[1468] edges: 9 blocks: 1 orient: +

U[1688] edges: 9 blocks: 2 orient: +

(=5 ]

U[1735] edges: 9 blocks: 1 orient: +

Nestc=

U[1740] edges: 9 blocks: 1 orient: +

- —
= [
—5 mEl
9 1 :
4 (0)7" 3 blinks
ra)  #ts(full) 1
r mod theta/pi #sts
03 0.707106781 -0.500000000 4
04 0.500000000 0.750000000 42
05 0.493730098 -0.245931659 192
06 0.288675135 0.000000000 787
07 0.314692123 -0.642857143 2780
08 0.191341716 -0.875000000 8272
09 0.402052123 -0.508703911 22556
10 0.243769410 -0.508136683 55101
11 0.119834158 0.888468310 125868
12 0.714957726 0.845511799 267062
gem: dabcgefjhimklpnosgrut

jspedcmglaothrkfiubgn
h0v42 etioudlsrbjgnmfgpchka

U[798] edges: 9 blocks: 2 orient: +

1 U

—
U[902] edges: 9 blocks: 1 orient: +

Rt

U[2949] edges: 9 blocks: 1 orient: +

=i

%

©)11" 14 blinks
24

oy #ts(full) 10
r mod
03 0.707106781 0
04 0.500000000 0
05 0.371748034 0.
06 0.288675135 1
07 0.417906506 0.
08 0.461939766 -0.
09 0.464242827 -0
10 0.138196601 -0
11 0.000000000 0.
12 0.105662433 -0.
. dabcgefjhilk
98M:  jikedclgbafh

hO0v24 ehlfidkbagjc

theta/pi #sts
.500000000 4
.750000000 42
700000000 192
.000000000 787
928571429 2780
875000000 8272
.500000000 22556
.400000000 55101
000000000 125868
750000000 267062

U[B02] edges: 9 blocks: 2 orient: +

[ 1) [C

\ L b4

U[922] edges: 9

il

r

U[824] edges: 9 blocks: 2 orient: +

G I

U[905] edges: 9 blocks: 1 orient: +

5)

U[930] edges: 9

\

q
1=

blocks: 2 orient: -
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U[2229] edges: 9 blocks: 1 orient: + U[2948] edges: 9 blocks: 1 orient: -

U[3365] edges: 9 blocks: 6 orient: +

U[2432] edges: 9 blocks: 1 orient: +

%

U[2974] edges: 9 blocks: 1 orient: -

i3

@3

& 6

U[3398] edges: 9 blocks: 5 orient:

Ecl

U[2507] edges: 9 blocks: 1 orient: + U[3324] edges: 9 blocks: 8 orient: -

(= SH

U[B09] edges: 9 blocks: 2 orient: +

(9
— L_l_‘lJ

U[1378] edges: 9 blocks: 1 orient: +

3

orient: +

&)

U[1637] edges:9 blocks: 2 orient: -

Exfiiiy

&

#
o)

C
-

U[1224] edges: 9 blocks: 2 orient: + U[1456] edges:9 blocks: 1

4
%ﬁ
b

U[1254] edges: 9 blocks: 1 orient: +

EFJ’

(]
(b

U[1678] edges: 9 blocks: 2 orient: -

i 0

96 (0)

26 blinks
r36  ss(full) 1087

r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 42
05 0.573741760 -0.524367653 192
06 0.288675135 0.000000000 787
07 0.145967181 0.813544701 2780
08 0.732537816 1.000000000 8272
09 0.091198988 -0.488211040 22556
10 0.329179607 -0.951264694 55101
11 0.275134229 -0.882615800 125868
12 0.785383335 -0.219672871 267062
em: dabcgefjhimklpnorg

gem: jkoedchgrapinmgbfl

h0v36 fehloadmnrjgcibgpk

U[1793] edges: 9 blocks: 1 orient: -

] =

U[1887] edges: 9 blocks: 1 orient: -

= U

d

U[1692] edges: 9 blocks: 2 orient: -

=) g

U[1708] edges: 9 blocks: 1 orient: +
gyl

—J

5]

A

A
o)

U[2164] edges: 9 blocks: 1 orient: + U[2423] edges: 9 blocks: 1 orient: +

=T
[l il

=]
U[2768] edges: 9 blocks: 2 orient: +
N.5)

B
(]
C

J

£

U[2267] edges: 9 blocks: 1 orient: -
P
_LL
Cl=

T (

5

@

U[2835] edges: 9 blocks: 1 orient: -

U[1811] edges: 9 blocks: 1 orient: - U[1888] edges: 9 blocks: 1 orient: -
-/
JE2 "=
e | [m]
&= 5
J
U[1860] edges: 9 blocks: 1 orient: - U[1986] edges: 9 blocks: 1 orient: +

]

il

i)

[@ =

U[3039] edges: 9 blocks: 1 orient: -

ﬂ

[E2

it

U[2946] edges: 9 blocks: 1 orient: -

=
=y

=

s

i

blocks: 1 orient: +

=Tl
J _JJ

U[3067] edges: 9

U[2346] edges: 9 blocks: 1 orient: +

=1

U[2784] edges: 9 blocks: 1 orient: +

Sl

ﬁﬂ

=

U[3007] edges: 9 blocks: 2 orient: +

J

7 (0)9" 4 blinks
Rt #s(full) 3
r mod theta/pi #sts
03 0.707106781 0.000000000
04 0.500000000 0.000000000
05 0.655738262 0.508136683 102
06 0.500000000 -0.500000000 465
07 0.350555488 -0.622352330 1278
08 0.798195913 0.000000000 3756
09 0.517506430 0.627818679 8652
10 0.429992669 0.983726635 20289
11 0.706387907 -0.933097788 40950
12 0.372135762 0.026623229 82566

em: dabchefgkijnlmgopsrutxvwzyBA
gem: hiwedvpjsalkgAnBtgzrfucyxbom
h0v56 AtfnkyughxmzesgvijdbopaBclwr

U[825] edges: 9 blocks: 1 orient: +

% B

U[1204] edges: 9 blocks: 1 orient: +
_C

L% U

U[1414] edges: 9 blocks: 1 orient: +

N
=5

=
U
—

)]

i
L

U[2821] edges: 9 blocks: 1 orient: +

b |

[
L)
-

@

9 ©)5" 19 blinks

36 ss(full) 445
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 0.500000000 34
05 0.831253876 1.000000000 102
06 0.288675135 1.000000000 465
07 0.407556913 0.063444593 1278
08 0.079256334 -0.250000000 3756
09 0.632843492 -0.092997653 8652
10 0.690983006 0.000000000 20289
11 0.449679199 0.778399886 40950
12 0.538030402 -0.738153184 82566
em: dabcgefjhimklpnorg
gem: jmlrdgognaicbkhfpe

h0v36 flkjnadgogpbemirhc

Bl

76)
LU_JJ

U[828] edges: 9 blocks: 1 orient: +

(S

2]

U[916] edges: 9 blocks: 1 orient: -

i
ﬂ;

1

[—L_l

G

U[1028] edges: 9 blocks: 1 orient: -

U[1197] edges: 9 blocks: 1 orient: + U[1805] edges: 9 blocks: 1 orient: -

) G

U[1207] edges: 9 blocks: 1 orient: + U[1866] edges: 9 blocks: 1 orient: -

> G () [

U[1416] edges: 9 blocks: 1 orient: + U[1988] edges: 9 blocks: 1 orient: +

) 5] &
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U[2159] edges: 9 blocks: 1 orient: +

b () O]

U[2182] edges: 9 blocks: 1 orient: +

=1

[0

U[2273] edges: 9 blocks: 1 orient: -

U[2379] edges: 9 blocks: 1 orient: +

iE3)

U[2421] edges: 9 blocks: 1 orient: +

Gl

U[2823] edges: 9 blocks: 1 orient: +

U[2833] edges: 9

o

U[3097] edges: 9

o

s

U[3114] edges: 9

blocks: 1 orient: - U[3122] edges: 9 blocks: 1 orient: -

e
e

C
]
[

@_J

(W

blocks: 1 orient: +

—

5

)

[

blocks: 1 orient: +

kg (57 52 (25 (Ge
Ll-|J
=] ugw -2
9 1 U[829] edges: 9 blocks: 1 orient: + U[1244] edges: 9 blocks: 1 orient: + U[1648] edges: 9 blocks: 1 orient: +
9  (0)5" 13blinks | =
50 = Aot C —]
oo #ts(full) 5 t) [ ==]
r mod theta/pi #sts C _J U L
03 0.707106781 0.000000000 2 ) . .
04 0.500000000 ~0.500000000 34 U[1206] edges: 9 blocks: 1 orient: + U[1417] edges: 9 blocks: 1 orient: + U[2178] edges: 9 blocks: 1 orient: +
05 0.580414541 -0.154068341 102 N —) =
06 0.288675135 1.000000000 465 _]J (4 — |
07  0.401429925 -0.130180323 1278 [_rj O G P el
08 0.237769002 0.250000000 3756 L — l ]
09 0.503812390 -0.186353777 8652 °
ig 8332??%222 8223%353?3 4218323 U[1208] edges: 9 blocks: 1 orient: + U[1555] edges: 9 blocks: 1 orient: + U[2488] edges: 9 blocks: 1 orient: +
12 0.548073308 0.450470986 82566

em: dabcgefjhimklpnosgrutwvyx
gem: jgoxdnhglapwfmytuvksbriec
h0v50 gpurtoicykijfsalvndmwxbehg
U[2678] edges: 9 blocks: 1 orient: +
—1

J

U[2967] edges: 9

-]
3

1

o

U[2723] edges: 9 blocks: 1 orient: +

P

C

C

uu

—
J

08,

:

U[2822] edges: 9 blocks: 1 orient: +
uu

blocks: 1 orient: -
— |
—

th

@

(&

2 |2 1)

E?__ﬁ -/
ECJ:J

910

(0) 26 blinks

M6 ms(full) 2
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 34
05 0.305141982 0.254068341 102
06 0.288675135 0.000000000 465
07 0.953331947 -0.779564149 1278
08 0.032829048 0.000000000 3756
09 0.085823189 -0.716886245 8652
10 0.093111629 -0.508136683 20289
11 0.453669446 -0.480073829 40950
12 0.264237769 0.658751572 82566

gem:

dabcgefjhimklpnosgrvtuxw
mvpedwhgfojugbkxaltsrnic

h0 v48 wlioubkgcesfnmxhptvrjgad

U[1980] edges: 9

&

=

U[2157] edges: 9

il

['Fﬂ

U[2214] edges: 9

blocks: 1 orient: + U[2257] edges: 9 blocks: 1 orient: -

U[833] edges: 9 blocks: 1 orient: +
(=5,
]

U[915] edges: 9 blocks: 1 orient: +

&

5

U[1027]

edges: 9 blocks: 1 orient: +

(A7

(=

s

[ T] @ C]
) [5h

U[2275] edges: 9

Bl

U[2297] edges: 9

blocks: 1 orient: +

5

blocks: 1 orient: -

1
_J
9

blocks: 1 orient: -

blocks: 1 orient: -

=

-
—e

U[1213] edges: 9 blocks: 1 orient: + U[1489] edges: 9 blocks: 2 orient: +
Exd 5
L A—
= G
U[1214] edges: 9 blocks: 1 orient: + U[1640] edges: 9 blocks: 1 orient: +
(I'— )
G G ) B
=JU U=
U[1422] edges: 9 blocks: 1 orient: + U[1802] edges: 9 blocks: 1 orient: +
N - — o
] —2
d =B| |
— = ]
U[2415] edges: 9 blocks: 1 orient: + U[2720] edges: 9 blocks: 1 orient: +
e
==
U[2416] edges: 9 blocks: 1 orient: + U[2963] edges: 9 blocks: 1 orient: -
- — |
U[2479] edges: 9 blocks: 1 orient: + U[3109] edges: 9 blocks: 1 orient: -
E -
o — B [ —
E 3_ r
l )

U[3124] edges: 9

¥

U[3127] edges: 9

i

D@ i

) o
@@J | Uer]

U[2335] edges: 9 blocks: 1 orient: +
A
g] =
U[2338] edges: 9 blocks: 1 orient: +
=5 [
U[2376] edges: 9 blocks: 1 orient: +
]
cJ
- _J

blocks: 1 orient: +

qh|
i

blocks: 1 orient: +
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911 (0)

U[834] edges: 9 blocks: 1 orient: +

U[1647] edges: 9 blocks: 1 orient: -

U[2824] edges: 9 blocks: 1 orient: +

9 blinks D F
r‘l —
r‘?‘6 #ts(full) 2 1 TJ L &2
r mod theta/pi #sts U= U u
03 0.707106781 0.000000000
04 0.500000000 1.000000000 U[1215] edges: 9 blocks: 1 orient: + U[2487] edges: 9 blocks: 1 orient: - U[2964] edges: 9 blocks: 1 orient: +
05 0.843294502 -0.516570011 102 [ ] S— .
06 0.288675135  0.000000000 465 _]J = [___r——
07 0.581997645 0.758563280 1278 E‘] i 3__] _L—Jj
08 0.349854384 -0.500000000 3756 L l < (_ U
09 0.473490226 0.135330958 8652
ig gz%i;‘éggég :gsgggggg;g 4218328 U[1423] edges: 9 blocks: 1 orient: + U[2722] edges: 9 blocks: 1 orient: - U[3354] edges: 9 blocks: 3 orient: -
12 0.144164812 0.761846816 82566 M - _ "]
em: dabchefgkijnlmposqgrutwv U"ﬂ j— | [_ o
98M:  yvsedrnihmwgqugblpfcojta -] .
h0v46 orfiwjbupclkesndtgagvhm —
9 U[835] edges: 9 blocks: 1 orient: + 9 1
12 (0)9 1 blinks r—c_1 13 (0)3" 3 blinks
62 % 38
ro°  #ts(partial) 1048 = 5 #ts(full) 2
r mod theta/pi #sts — r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 0.707106781 0.500000000 2
04 0.500000000 0.000000000 130 04 0.500000000 0.750000000 130
05 1.010030996 0.086167270 258 05 1.292602179 -0.954068341 258
06 0.500000000 -0.500000000 2445 06 0.500000000 -0.500000000 2445
07 0.910396122 -0.572808756 4632 07 0.897862870 -0.308548298 4632
08 0.732537816 0.000000000 21016 08 1.385819299 0.125000000 21016
09 1.389243773 -0.311970276 37400 09 0.955458580 0.394499850 37400
10 1.020162612 -0.172334540 115525 10 1.670820393 0.908136683 115525
11 2.071475809 0.121516780 193650 11 1.389621627 -0.650410971 193650
12 1.579821153 -0.138311615 473586 12 1.028597444 -0.388311615 473586
em: dabchefglijkomngpsrvtuxwzyBAECD em: eabcdifghljkomngpsr
gem: onBedcAyhpvDlCajwgtsgEzixrufbmk gem: ipskfejgaodrlbgnhmc
h0 v62 CynDEpbBrcutwijfoliexkmvggazhAds h0 v38 rgfmgnbasieopcldkhj
U[836] edges: 9 blocks: 1 orient: + 9 U[837] edges: 9 blocks: 1 orient: +
rF_E 14 1 blinks E—
1D Ci—
= 8% ss(partial) 682 ﬂ_—J
— r mod theta/pi #sts (-
03 0.707106781 0.000000000 2
U[858] edges:9 blocks:1 orient:- | g4 0.500000000 1.000000000 66
rfj 05 0.925766521 0.494236944 134
L= 9 06 0.288675135 0.000000000 869
i 07 0.605410948 -0.747860003 1790
;_JJ 08 0.508367052 0.500000000 6148
09 0.324895040 -0.680627595 12196
. . N 10 0.857043652 -0.988473887 30509
UI626] edges:9 blocks: 1 orlent:* | 77 57617088249  0.947314361 56702
—|— 12 0.704653655 -0.983776769 118150
o em: dabchefglijkomngptrswuvyxBzADCFE
[‘ —7 gem: hsledutaAzFviyjoBgDgmcxwEpiCrbnk
hO v64 AgfnoDprhwdmlkCFbiEytxBzuvsjecag

9 1 U[838] edges: 9 blocks: 1 orient: + U[1337] edges: 9 blocks: 1 orient: + U[2262] edges: 9 blocks: 1 orient: -
i Py

15 (0)3" 8blinks — 1 R —
38 a0 )] =P
e #ts(full) 4 -5 ( J

r mod theta/pi #sts [_ \ J

03 0.707106781 0.500000000 2

04 0.500000000 0.750000000 66 U[1226] edges: 9 blocks: 2 orient: - U[1455] edges: 9 blocks: 1 orient: - U[3061] edges: 9 blocks: 1 orient: -

05 0.601500955 0.700000000 134 E m F j

06 0.500000000 -0.500000000 869 | l

07 0.191574400 -0.818889494 1790 _LJ:[T__] t_] —] JJ

08 0.079256334 0.125000000 6148 j C

09 0.527138749 0.525778371 12196 —

10 0.361803399 -0.400000000 30509 . . iont: - . . iont: -

11 0.588946647 0.787781624 56702 U[1263] edges: 9 blocks: 1 orient: U[1716] edges: 9 blocks: 1 orient:

12 0.790569415 -0.852416382 118150 —_— —1

em: dabcgefjhimklongpsr @—] [_LL]

gem: jmsedcggoainbpkrhlf — c 19

h0v38 1phjindcrggafmsokeb -2 [

9 U[839] edges: 9 blocks: 1 orient: + U[1457] edges: 9 blocks: 1 orient: - U[3110] edges: 9 blocks: 1 orient: +

16 7 blinks

44 cH D "[— s
it #s(full) 97 )5 =l £l

r mod theta/pi #sts L_ —J/—J

03 0.707106781 0.000000000 2

04 0.500000000 ~0.500000000 66 U[1339] edges: 9 blocks: 1 orient: + U[2155] edges: 9 blocks: 1 orient: +

05 0.707106781 0.900000000 134 .

06 0.288675135 1.000000000 869 o

07 0.167802087  0.731119064 1790 [L:; _]

08 0.079256334 -0.750000000 6148 [ —

09 0.326822348 -0.296729159 12196

10 0.500000000 0.200000000 30509 . . - .

11 0.301177623 0.146188886 56702 U[1435] edges: 9 blocks: 1 orient: U[2256] edges: 9 blocks: 1 orient: +

12 0.511042610 -0.066291459 118150

em: dabcgefjhimklpnorgtsvu
gem: jimldgoguasecthfpkrvbn
h0 v44 oftmibucskjrplvdgnehga

&g

)
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U[1268] edges: 9 blocks: 1 orient: + U[1463] edges: 9 blocks: 1 orient: +

9 1 U[840] edges: 9 blocks: 1 orient: +
17 (0)5 13 blinks —)— — [ ]
40 C q_ _] CJ] -] & ﬂ
ra #ts(full) 4 == 1 C
r mod theta/pi #sts [_ — -2 - j
03 0.707106781 0.000000000 2
04 0.50000 g 0 g 0 -0.500000000 66 U[854] edges: 9 blocks: 1 orient: - U[1338] edges: 9 blocks: 1 orient: - U[1720] edges: 9 blocks: 1 orient: +
05 0.270090757 0.700000000 134 )
06  0.288675135  1.000000000 869 =3 = —”_’_1
07 1.035485654 0.116808475 1790 | LSS _] | LJ
08 1.003135866 0.250000000 6148 Ft:j— —l— =
09 0.622102238 0.223672060 12196
10 0.072949017 0.600000000 30509 . . — . . iont: . . ent: -
11 0.142472197 0.520736523 56702 U[856] edges: 9 blocks: 1 orient: U[1372] edges: 9 blocks: 1 orient: + U[1979] edges: 9 blocks: 1 orient:
12 0.479662002 0.624607914 118150 F ) \ T]
. dabcgefjhimklpnorqgts L. ) ( 1 m
gem: jnsrdthgkopfbmaiceqgl _]_1 ( L )] l L——‘ UJ
h0v40 rlipsagtckjbehgdofmn l U
U[2149] edges: 9 blocks: 1 orient: + U[2333] edges: 9 blocks: 1 orient: - 9 U[841] edges: 9 blocks: 1 orient: +
A [— = 18 (0)  8blinks —__
Cj2 C5-
- —) r38 s(full) 182 EER
e ' i =
(- r mod theta/pi #sts
03 0.707106781 0.000000000 2
U[2250] edges: 9 blocks: 1 orient: + 04 0.500000000 0.000000000 66 U[1262] edges: 9 blocks: 1 orient: +
_] 05 0.371748034 0.800000000 134 I )
06 0.288675135 0.000000000 869 CL
Cjo
- 07 0.145967181 0.813544701 1790 -l_]
£ J 08 0.191341716 1.000000000 6148 LCJ
09 0.551244340 0.107270378 12196 —
U[2266] edges: 9 blocks: 1 orient: - % g 8 . %?) 2 é 2522;‘ 8 : g g 8 822 ggg ég 3 82 U[1376] edges: 9 blocks: 1 orient: -
—* rFl__ﬂ 12 1.105662433 0.000000000 118150 )
j l_t— 2 em: dabcgefjhimklongpsr J C 1
gem: gghedcmfpkjnrsiobal ( L )]
_ l hOv38 igrnhoskalejdmgcfpb — U
U[1465] edges: 9 blocks: 1 orient: - U[1714] edges: 9 blocks: 1 orient: + 9 U[842] edges:9 blocks: 1 orient: +
[: — “_ﬂ_.k 19 (0) 11 blinks ) —
-5 e cl—
{ = J =8 2 ws(full) 4 ﬂ_,j
j L r mod theta/pi #sts C_
03 0.707106781 0.000000000 2
U[1511] edges: 9 blocks: 3 orient: +  U[2882] edges:9 blocks: 3 orient: + | (4 0.500000000 0.000000000 66 U[955] edges: 9 blocks: 1 orient: -
05 0.459505841 1.000000000 134
E-[—rh _£3 06  0.288675135  0.000000000 869 E =
5 — 07 0.354254972 -0.945128433 1790 _EiJl
U [j_r_ﬂD 08 0.349854384 1.000000000 6148
09 0.583009562 0.634132551 12196
U[1525] edges: 9 blocks: 2 orient: + %8 8 . éé;‘éigg%i 8 . 828832883 32382 U[1256] edges: 9 blocks: 1 orient: -
~ 12 0.923951980 -0.016902016 118150
. I—’ . dabcgefjhimklpnosgrut q
l' — gem: jroednhgmsfpgkctiualb rﬁ_]
hOv42 fihrotdsbujenmlgpgcak ro—
U[1336] edges: 9 blocks: 1 orient: - U[2161] edges: 9 blocks: 1 orient: - U[2834] edges: 9 blocks: 1 orient: + 9
1 1 blink
E=n - oy, TR0 e
= J C .
=28 ) | 26 #ts(partial) 1110
(— i — - ! ,
o r mod theta/pi #sts
03 1.000000000 0.000000000 4
U[1453] edges: 9 blocks: 1 orient: - U[2259] edges: 9 blocks: 1 orient: - U[3111] edges: 9 blocks: 1 orient: - 04 1.000000000 1.000000000 78
P_fq ) 05 2.127877827 -0.910914604 288
FF: cl — 06 0.000000000 0.000000000 1563
L_‘:] ﬂ M 07 1.690746815 0.338488000 4692
L___£J LEE__fa ] 08 0.414213562 0.500000000 15740
— 09 3.512300930 -0.341502324 39396
U[1709] edges: 9 blocks: 1 orient: - U[2264] edges: 9 blocks: 1 orient: - ig g - égi g 8 (6) gJ_ g g - 8 . %ézggggg g ;g iigé
= ) = 12 5.609287086  0.927420481 484842
[-__Ct] J Ti — em: dabchefglijknmgoptrsvuxwzyBA
cl— ] [_ ’ gem: hrlBdAjgbmycgvnwaiputxsokfze
— J h0v56 fxojzwBihAsulytmvgkcpraenbdg

U[844] edges: 9 blocks: 1 orient: + 9 1
— 21 (1)5 4 blinks
|-£ 40
[___JLJ ) ro #ts(partial) 1079

r mod theta/pi #sts

03 1.000000000 0.000000000 4

04 1.000000000 -0.500000000 78

05 1.543361918 -0.524367653 288

06 1.000000000 -0.666666667 1563

07 1.414213562 -0.757883871 4692

08 1.000000000 -0.750000000 15740

09 1.532088886 0.888888889 39396

10 2.127877827 0.910914604 101821

11 1.016298803 0.663727165 221496

12 1.931851653 0.416666667 484842
. dabcgefjhimklpnorgts

gem: jmgedchgpaitbfrknsol

h0v40 sfkonjaelbrihmtgpcgd

U[847] edges: 9 blocks: 1 orient: + U[2107] edges: 9 blocks: 1 orient: -

5 B (@

U[1095] edges: 9 blocks: 1 orient: +

e

U[1829] edges: 9 blocks: 1 orient: +

-

-

Ec
=5
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9,, (1)5" 10 blinks

U[848] edges: 9 blocks: 1 orient: +

40 [:| T
ra.  #ts(full) 99 ( |
r mod theta/pi #sts
03 1.000000000 0.000000000 4
04 0.000000000 0.000000000 78 U[975] edges:9 blocks: 1 orient: -
05 0.618033989  0.200000000 288 p
06 0.000000000 0.000000000 1563 I/
07 1.856082398  0.604603779 4692 [:__p
08 1.732050808  0.304086724 15740 —%L__
09  0.446475588  0.277777778 39396
10 1.328131026  0.254068341 101821 . -
11 0.255700272 -0.136363636 221496 UIT796] edges: o blocks: 1 orent: +
12 2.236067978 0.647583618 484842 [~
om: dabcgefjhimklpnorgts l|J|
98M:  Jogedtkgmahfplrisben [__L_J_]
h0v40 gghmsibcfnjrdketploa

U[1896] edges: 9 blocks: 1 orient: +

P

S |

U[2385] edges: 9

i

U[2144] edges: 9 blocks: 1 orient: +

=t
5
i

U[2384] edges: 9 blocks: 1 orient: +

U[3376] edges: 9

P

O

U[3389] edges: 9

L—
l_[__

-

|

o

blocks: 1 orient: +

)

blocks: 3 orient: +

U[3409] edges: 9 blocks: 2 orient: + 9 1 U[849] edges: 9 blocks: 1 orient: + U[1895] edges: 9 blocks: 1 orient: +
. 23 (1)5' 7blinks h — il
b —ﬂ cl-4a
i 28 #ts(full) 8 [ —= D) =3
__J r mod theta/pi #sts —
03 1.000000000 0.000000000 4
04 0.000000000 0.000000000 78 U[1091] edges: 9 blocks: 2 orient: + U[2467] edges: 9 blocks: 1 orient: +
05 0.618033989 1.000000000 288 M am
06 0.000000000 0.000000000 1563 L @
07  1.000000000 0.000000000 4692 :[:71 ]
08 1.000000000 0.000000000 15740 2
09 0.000000000 0.000000000 39396
10 0.618033989 1.000000000 101821 . ' - . . )
11 0.000000000 0.000000000 221496 U[1381] edges: 9 blocks: 2 orient: + U[2709] edges: 9 blocks: 1 orient: +
12 1.000000000 0.000000000 484842 7
. cabfdeighljknm Ci=17
98M:  jn]ckgfjamedhb -
h0v28 mdjkanlfcibgeh S
U[3308] edges: 9 blocks: 3 orient: + 9 1 U[852] edges: 9 blocks: 1 orient: +
— 24 (0)3" 1 blinks F_T
LJ_——P 84 ms(full) 4 B
-Tj r mod theta/pi #sts r
03 0.707106781 0.500000000 2
04 0.500000000 0.750000000 66
05 0.283990228 -0.900000000 134
06 0.500000000 -0.500000000 869
07 0.766566417 -0.570213797 1790
08 0.778965102 0.125000000 6148
09 2.050502153 0.552115235 12196
10 0.080650449 0.800000000 30509
11 0.190789749 -0.910116527 56702
12 0.145502328 1.000000000 118150
gem: gabcdefnhijklmporgtsvuxwzyBADCFE

pDlAjwrgteyBECnavhagxfsuikdzcoFmb
hO v64 xmvkgoCzfrEusaiepFbltcBnwDgyAhdj

9,5 ©)9"  1blinks

U[853] edges: 9 blocks: 1 orient: +

M8 ms(full) 12

r mod

03 0.707106781 0.
04 0.500000000 1.
05 0.305141982 -0
06 0.500000000 -0
07 1.743983576 -0
08 0.349854384 -0
09 0.969207890 0
10 0.093111629 0
11 0.791801469 0.
12 1.433349896 0.
gem:

theta/pi
000000000
000000000
.345931659 134
.500000000 869
.652647478 1790
.500000000 6148
.494500957 12196
.691863317 30509
930549613 56702
993095416 118150

dabcgefjhimklpnosgrvtuxw
jvoednxgltsrwmcupikagbfh
h0v48 xskihovmucjpebflawnrdgtqg

9u6 ©)3"  1blinks

r§6 #ts(partial) 448
r mod theta/pi #sts
03 0.707106781 -0.500000000 2
04 0.500000000 0.250000000 34
05 0.739059264 0.395538531 80
06 0.500000000 0.500000000 351
07 1.759536836 0.282056233 908
08 0.396281669 -0.625000000 2482
09 0.391491559 0.752729779 5758
10 0.546208596 0.208922939 12769
11 1.012253070 0.686261330 26080
12 0.853621003 -0.441013101 50800
gem: dabchefgkijnlmgoptrswuvyxBzAECDGF

hFvAdxCagprkwbnEilDutBmszyecGfjog

h0 v66 CztDvugBhsoxciwFbpGmfeklEganAdyr]

U[855] edges: 9 blocks: 1 orient: +

(e

9,; ©)3" 2 blinks
50

rs #ts(full) 3

r mod theta/pi #sts

03 0.707106781 0.500000000 2
04 0.500000000 -0.250000000 34
05 1.227884943 -0.992969343 80
06 0.500000000 -0.500000000 351
07 0.911803623 -0.706581606 908
08 0.079256334 0.625000000 2482
09 0.944714232 0.374807586 5758
10 1.507701433 0.985938687 12769
11 0.310164104 0.589343853 26080
12 0.570930726 -0.287433521 50800

em: dabchefgkijnlmgopsrutwvyx
gem: kxfedcnihrwbosmyuggpjtalv
h0 v60 uggjvnoaeylkcrbsmfpxhitwd

U[857] edges: 9 blocks: 1 orient: +

)

U[1462] edges: 9 blocks: 1 orient: -

5 (%,
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928

(0)16" 2 blinks

U[859] edges: 9 blocks: 2 orient: +

9. (0)16" 1 blinks

36 El__;flj 42
r #ts(full) 170 ITJ: o #ts(full) 687
r mod theta/pi #sts =" J r mod theta/pi #sts
03 1.000000000 0.250000000 4 03 1.000000000 -0.250000000 4
04 0.000000000 0.000000000 136 U[984] edges:9 blocks: 1 orient:+ | g4 0.000000000  0.000000000 136
05 0.525731112 -0.250000000 524 05 0.525731112 0.250000000 524
06 1.154700538 0.000000000 3227 J 06 0.577350269 -0.333333333 3227
07 0.975768883 0.048930693 10304 L oI 07 0.463841228 0.507883871 10304
08 0.000000000 0.000000000 35952 _JJ 08 0.000000000 0.000000000 35952
09 0.503666400 -0.788430618 94368 — 09 0.766167851 0.410953454 94368
10 0.867632644 -0.563081267 247293 10 1.447213596 0.000000000 247293
11 0.876991573 -0.520229458 556468 11 0.959289584 -0.587650487 556468
12 0.000000000 0.000000000 1223704 12 0.000000000 0.000000000 1223704
em: dabcgefjhimklpnorg em: dabchefgkijmlongpsrut
gem: jpoedclgraignmfbhk gem: hgiedlpomsukcganrbtjf
h0v36 onigcldmeqjfhrakpb h0v42 gfrosbathgnckmpujleid
U[860] edges: 9 blocks: 2 orient: + 9 1 U[861] edges: 9 blocks: 1 orient: +
_TL_l 30 (0)9 1 blinks N O
rJ 50 . u
e r #ts(partial) 768 Jﬂ J
=" J r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 130
05 0.798872081 -0.545931659 258
06 0.500000000 -0.500000000 2445
07 0.521120889 0.428571429 4632
08 0.191341716 -0.500000000 21016
09 0.707106781 -0.833333333 37400
10 0.638196601 -0.908136683 115525
11 1.005212654 -0.842485136 193650
12 0.570930726 0.962566479 473586
em: dabchefgkijnlmposgrutwvyx
gem: hrtedwnsfvxkgpmgoyacjuilb
h0 v60 evnfxdmphrwbuctiljosgqgyak
9 1 U[862] edges: 9 blocks: 1 orient: + 9 1
31 (0)5 1 blinks N p 32 (0)6 1 blinks
. u
46 sts(partial) 380 =1 38 ss(full) 463
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 0.000000000 0.000000000 4
04 0.500000000 0.500000000 130 04 0.923879532 -0.750000000 86
05 0.437016024 0.900000000 258 05 0.000000000 0.000000000 360
06 0.288675135 1.000000000 2445 06 0.366025404 -0.500000000 2075
07 0.521120889 1.000000000 4632 07 0.000000000 0.000000000 6688
08 0.844623199 0.750000000 21016 08 0.847242829 -0.686517318 23528
09 0.606025970 0.666666667 37400 09 0.000000000 0.000000000 60784
10 0.190983006 0.200000000 115525 10 0.294453494 -0.736718154 162761
11 0.431001021 -0.642902227 193650 11 0.000000000 0.000000000 359136
12 0.198687476 -0.127285205 473586 12 0.696876654 -0.386812925 806710
em: dabchefgkijnlmposgrutwv em dabcgefjhimklongpsr
gem: knsedrgthlvwubmgpfcioaj 9 jiogdplgkabhnmsrefc
h0v46 ohljvgimnsckbgaufedrwtp h0v38 eglsndkmogjrpaihbcf
U[863] edges: 9 blocks: 1 orient: + 9 1 U[865] edges: 9 blocks: 1 orient: +
[‘ 33 (0)6°  3blinks [1[{_]—
@E] [ _rﬁL] 32 ss(full) 19 { | f:L]
D r mod theta/pi #sts
03 0.000000000 0.000000000 4 )
04 0.923879532 0.250000000 86 U[1127] edges: 9 blocks: 3 orient: +
05 0.000000000 0.000000000 360 r
06 0.707106781 0.750000000 2075 [_ r:j
07 0.000000000 0.000000000 6688 Sl
08 0.981319227 -0.829486749 23528 U
09 0.000000000 0.000000000 60784
10 0.784753747 -0.400000000 162761 . : N
11 0.000000000 0.000000000 359136 UI2900] edges: 6 blocks: 5 orent
12 0.866025404  0.125000000 806710 C—]
em: cabfdeighljknmpo '—L’—'\
gem: ipncjgfelhmaodkb L (wpl
hOv32 nojkiadbpcgmlfhe
9 1 U[868] edges: 9 blocks: 1 orient: + U[3030] edges: 9 blocks: 4 orient: +
0)6 5 blinks =
34 (0) L— Gl N
34 CJ
r #ts(full) 158 — J
r mod theta/pi #sts o
03 0.000000000 0.000000000
04 0.382683432 ~0.250000000 U[1190] edges: 9 blocks: 3 orient: + U[3274] edges: 9 blocks: 4 orient: +
05 0.000000000 0.000000000 360 Q C_ELr_ﬂ
06 0.707106781 0.250000000 2075 _J tj
07 0.000000000 0.000000000 6688 J:jj
08 0.720437448 0.537713694 23528 o _J
09 0.000000000 0.000000000 60784 - .
10 0.459513428 0.811446319 162761 . . S
11  0.000000000 0.000000000 359136 U[2079] edges:9  blocks: 3 orent:
12 0.724744871 -0.695369274 806710 [‘ —
. dabcgefjhimklongp ==
gem: jmgedcngkaiobhplf LJ
h0v34 1fiokjaepbggnmdch G
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9. ©)4" 1 blinks

U[869] edges: 9 blocks: 1 orient: +

(1]

936 (0)3% 1 blinks

n
UL
2t s(full) 37 U==h ot s(full) 33
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.250000000 4 03 0.707106781 0.000000000 4
04 0.707106781 0.875000000 102 04 0.500000000 0.000000000 74
05 0.811393378 -0.174367653 392 05 0.885491183 -0.351264694 288
06 0.577350269 0.333333333 2503 06 0.866025404 0.000000000 1395
07 0.655970555 -0.321428571 7584 07 0.691041978 -0.407928859 4552
08 1.155762275 0.397058248 28264 08 1.049563152 1.000000000 14084
09 1.133770774 0.977185526 70192 09 1.292628956 -0.830916200 37396
10 0.490229767 -0.134341190 194861 10 0.784094635 0.702529388 92093
11 0.170990758 0.510200685 418536 11 0.423496803 0.328961684 207912
12 0.261897795 0.507188760 963670 12 1.020404730 0.654916542 441758
em: dabcgefjhimklongp em: dabchefgkijnlmgoptrsvuywxAz
gem: jmledcqgnaifbkpoh gem: kzyedotihnagujfcxgAvslbrpwm
h0v34 kjglbpcaoehdfmgni h0 v54 murtsbApgfykxdnhzceojwvalig
U[875] edges: 9 blocks: 1 orient: + U[879] edges: 9 blocks: 1 orient: +
E 937 (1) 1 blinks =
— =1
@ E=) 48 sts(partial) 222 [_—L =
[_ r mod theta/pi #sts
03 1.000000000 0.000000000 4
04 0.000000000 0.000000000 136
05 1.000000000 0.800000000 524
06 1.000000000 0.333333333 3227
07 0.554958132 -0.714285714 10304
08 1.000000000 1.000000000 35952
09 0.986234685 0.705097284 94368
10 0.618033989 0.800000000 247293
11 0.092400699 -0.363636364 556468
12 1.000000000 1.000000000 1223704

gem:

dabcgefjhimklpnosgrvtuxw
mxnedutgpkjrwvgsobihfcal

h0 v48 rfhjxblcewpvgmsknatodgui

9. (0)16" 4 blinks

U[880] edges: 9 blocks: 1 orient: +

U[1827] edges: 9 blocks: 1 orient: -

28 s(full) 22 q&j [L%

Mg s(full) (= LL
r mod theta/pi #sts
03 1.000000000 0.250000000 4
04 1.000000000 0.625000000 136 Ul1450] edges: 9 blocks: 1 orient: -
05 0.525731112 0.950000000 524
06 0.577350269 -0.333333333 3227 F:._
07 0.736976229 0.107142857 10304 _Ej 1
08 1.000000000 0.437500000 35952
09 0.656538502 0.750000000 94368 —
10 0.447213595 -0.800000000 247293 )
11  0.326018680 -0.113636364 556468 U1837] edges: 9. blocks: 1 orient: +
12 0.577350269 0.208333333 1223704 M=

. dabcgefjhilknm [—jL—
gem: jlfedcmgkainhb qL_J__]
h0v28 kjenmidalbhfcg
1 U[887] edges: 9 blocks: 1 orient: + 1
939 (0)5" 2 blinks M) q 940 (0)9 8 blinks
|0

52 r ] 36

r #ts(full) 32 3 - r #ts(full) 22
r mod theta/pi #sts ) r mod theta/pi #sts
03 0.707106781 0.000000000 2 ) 03 0.707106781 0.000000000 2
04 0.500000000 0.500000000 66 Ul1269)] edges:9 blocks: 1 orient:+ | 04 0,500000000 1.000000000 66
05 0.939130455 0.445931659 162 EI; 05 0.973248989 0.800000000 162
06 0.288675135 1.000000000 1053 b 06 0.500000000 0.500000000 1053
07 0.734023369 0.822077978 2430 [_l_ oS 07 0.128706231 -0.142857143 2430
08 0.844623199 0.750000000 8736 __j 08 0.191341716 -0.500000000 8736
09 0.337737414 -0.633612558 17952 09 0.707106781 0.833333333 17952
10 0.881966011 -0.891863317 47613 10 0.947213595 0.400000000 47613
11 0.708637759 -0.980478973 88750 11 0.178883364 -0.481908983 88750
12 0.621939625 -0.889646175 194746 12 0.790569415 0.897583618 194746

. dabchefgkijnlmporgtswuvyxAz . dabcgefjhimklpnorqg

gem: ktoAdlgihwarzcnupfjygxsvbme gem: jrmedcognabgfihlpk

h0vb4 igzjmcArsdxkyvunawgotphlefb

hOv36 gligcodpekjbamrhnf

U[889] edges: 9 blocks: 1 orient: +

ﬁ’_%‘

(=3

U[1012] edges: 9 blocks: 1 orient: +

()

U[1020] edges: 9

blocks: 1 orient: +

U[1201] edges: 9 blocks: 1 orient: -

[

U[1271] edges: 9 blocks: 1 orient: +
-]
(U=

U[2141] edges: 9 blocks: 1 orient: -

(@

=

e

U[3100] edges: 9 blocks: 1 orient: -

(5 [T

U[3227] edges: 9 blocks: 1 orient: -

=D

% L_‘
U
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941 (0)

U[890] edges: 9 b

locks: 1 orient: +

U[2456] edges: 9 blocks: 1 orient: +

4 blinks ,_] =
s =
A8 ss(full) 1 § &= ==11
r mod theta/pi #sts —J
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 66 U[1270] edges: 9 blocks: 1 orient: +
05 0.573741760 -0.124367653 162 E_‘_,
06 0.288675135 0.000000000 1053 jus o
07 0.504128378 -0.931443715 2430 C_]
08 0.191341716 1.000000000 8736 —
09 0.946489067 0.680566542 17952
10 0.329179607 0.248735306 47613 . . -
11  0.334412133  0.249822708 88750 UI1657] edges: 9 blocks: 1 orent
12 0.317664149 0.479217164 194746 —1q
em: dabchefgkijmlonrpqustwv [_ '-J:
gem: kgtwdmoihgrsfljnuapvbce ﬂ
h0 v46 snwgjirloehkbmutdvapfgc * —
9 1 U[892] edges: 9 blocks: 1 orient: + U[1445] edges: 9 blocks: 1 orient: - U[2201] edges: 9 blocks: 1 orient: -
42 (0)3 12 blinks ) (= - =
4 =] =] E=
Iy #ts(full) 1 [L - [_l_J_ L_JJ
r mod theta/pi #sts
.707106781 . 2
82 8.580083080 85?8888888 66 U[1272] edges: 9 blocks: 1 orient: + U[1809] edges: 9 blocks: 1 orient: - U[2545] edges: 9 blocks: 2 orient: +
05 0.354591908 -0.824367653 162 = a___
06 0.500000000 -0.500000000 1053 C_—:J | 15 r_]j
07 0.281956689 0.803767548 2430 c! - LJ—J
08  0.844623199 0.125000000 8736 ___—a - =]
09 0.738992696 -0.833333333 17952
ig 8%231232%1‘ 83%2;32322 gggég U[1369] edges: 9 blocks: 1 orient: + U[1858] edges: 9 t:lo—cks:1 orient: - U[2652] edg_;es:g blo::_k.s:1 orient: +
12 0.094734345 0.000000000 194746 > ﬁ
em: dabchefgkijnlmporgtsvu M= E__l
98M:  ytnedcoihpgbvigmaurls] > —‘Lﬂ -
h0v44 eoufidvsphlktbnamgjgcr LS >
U[2859] edges: 9 blocks: 1 orient: - U[893] edges: 9 blocks: 1 orient: + U[1273] edges: 9 blocks: 1 orient: +
= 945 5" 10binks M & a—
L Lr 44 F_rh 12
g A s(full) 3 &= [_ <5)
r mod theta/pi #sts —
03 0.707106781 0.000000000 2
U[3062] edges: 9 blocks: 1 orient: + | (4 0.500000000 0.500000000 66 U[1006] edges: 9 blocks: 1 orient: + U[1444] edges: 9 blocks: 1 orient: -
05 0.707106781 0.300000000 162 2 r_]
- 1 06 0.288675135 1.000000000 1053 (=) [ ur—
I _JJ 07 0.905589257 0.483847254 2430 L &I —J—-J
C 08 0.461939766 -0.250000000 8736 ]
— 09 0.365519314 -0.342907430 17952 - -
. . — 10 0.500000000 -0.600000000 47613 ) . — . . iant-
U[3077] edges: 9 blocks: l_o-nen!. 11 0.524806850 _0.674928659 88750 U[1015] edges: 9 blocks: 1 orient: + U[1655] edges: 9 blocks: 1 orient: +
G 12 0.170627495 0.787433521 194746 ———1_.?_
J em: dabcgefjhimklpnorgtsvu D__] [__ P
[_ gem: jvpedsmglagihbutofrckn [ ﬂ
- hO v44 pugmnkicrfjedlvahtbgso = ° L—
U[2202] edges: 9 blocks: 1 orient: - U[3076] edges:9 blocks: 1 orient: - 9 1 U[894] edges: 9 blocks: 1 orient: +
= ' 44 (0)9 1 blinks M)
L_]—. r 0 60 _D
Ldﬁ 0 10 s(partial) 1114 ([ =b
C r mod theta/pi #sts -
03 0.707106781 0.000000000 2
U[2455] edges: 9 blocks: 1 orient: + 04 0.500000000 1.000000000 130
’ C/ 05 0.141995114 -0.800000000 258
S — ) 06 0.500000000 =-0.500000000 2445
1D j 07 0.770142225 -0.504224778 4632
C__ 08 0.574025149 -0.500000000 21016
09 0.297532977 -0.468742780 37400
. : N 10 0.020162612 -0.400000001 115525
U[2858] edges: 9 blocks: 1 orent 11 0.977502510 0.882979470 193650
N 12 0.570930726 0.962566479 473586
[_[_] d gem: dabchefglijkomnqptrsvuywa;DBC
| *  hxDgdlkjvagfcCrotpwesAuBzyibnm
[ h0v60 pwyjonDghdBrlueaivAftmbgCkszcx
9 1 U[895] edges: 9 blocks: 1 orient: + U[2852] edges: 9 blocks: 1 orient: -
45 (0)3" 5blinks M Ej%_ '—] —
f— (wlm
130 #ts(full) 23 [__Lr—'ll - d
r mod theta/pi #sts O
03 0.707106781 0.500000000 2
04 0.500000000 ~0.250000000 130 U[988] edges: 9 blocks: 1 orient: + U[3019] edges: 9 blocks: 1 orient: -
05 0.601500955 0.700000000 258 9 .
06 0.500000000 -0.500000000 2445 r1 l
07  0.352334551  0.407807284 4632 L [_r—_aj ] =
08 0.461939766 0.625000000 21016 L_._l-] L_j
09 0.651490190 -0.854183441 37400 L
10 0.361803399 -0.400000000 115525 . X -
11  0.714495189 -0.433881597 193650 U[997] edges:© blocks: 1 orient:
12 0.438163552 0.201144573 473586 —5
dabcgefjhimklpnorgts
gem jgkedchgmrftpsbioanl E:] )
hOv40 fkirosdpcbjatmeghgln W ul
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9 U[896] edges: 9 blocks: 1 orient: + 9
46 (0) 3 blinks r’_‘l r‘j 47 (0) 1 blinks
i
—
138 sts(full) 20 l Lﬁ 8 wts(full) 295
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 2 . 03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 130 U[1761] edges:9 blocks:1 orient+ | g4 0.500000000  0.000000000 142
05 0.141995114 -0.600000000 258 F‘_j 05 0.573741760 0.275632347 536
06 0.288675135 0.000000000 2445 [ | 06 0.288675135 0.000000000 3575
07 0.121955755 0.976828893 4632 Lr1 07 0.171255661 -0.677157429 10988
08 0.349854384 1.000000000 21016 LS |] 08 0.574025149 1.000000000 40836
09 0.435531228 -0.804113156 37400 09 0.510865515 0.392843344 103452
10  0.020162612 -0.799999999 115525 UIB215] sdges: 9 biocks: 1 orent- | 10 0-329179607 -0.551264694 283977
11 0.363485788 0.001737265 193650 11 0.919692736 -0.765094608 620752
12 0.739637029 0.000000000 473586 _ 12 0.184182555 -0.740727997 1412938
em: dabcgefjhimklongpsr ['_Jl_:_1 em: dabcgefjhimklpnosgrvtuxw
98M:  jroedcgglabspmfnhki L 98M:  jrpedemgtaowhqvEnbislxuk
h0v38 lpngcismfgjarebokhd > —J h0 v48 ogrwkvspdejanmlhfubxcgit
U[897] edges: 9 blocks: 1 orient: + 9 U[899] edges: 9 blocks: 1 orient: +
L_ 48 (0) 1 blinks
G) ™" e
nT=h 20 sts(partial) 122 L_EQ
r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 78
05 0.141995114 0.600000000 344
06 0.288675135 0.000000000 1831
07 0.669569136 0.791774001 6168
08 1.115221249 1.000000000 20704
09 0.899231929 -0.826864291 55096
10 0.020162612 0.799999999 143189
11 0.444728026 0.728692629 322584
12 0.449180891 -0.696806603 709822
. dabcgefjhimklpnosgrutwv
gem: jrqudwhgmafnslvtpbiceok
h0 v46 uhgfvscmonjtwkiaeldrpgb

9 1 U[900] edges: 9 blocks: 1 orient: + U[1739] edges: 9 blocks: 1 orient: - U[2841] edges: 9 blocks: 1 orient: -
49 (0)3° 8blinks p A a2
32 = l = _LI
e #ts(full) 5 == -—L—'_;:] —
r mod theta/pi #sts —_J—
03 0.707106781 0.500000000 4
04 0.500000000 0.750000000 78 U[924] edges: 9 blocks: 2 orient: - U[2226] edges: 9 blocks: 1 orient: + U[2973] edges: 9 blocks: 1 orient: -
05 0.928333668 0.824367653 344 ([ ) p )
06 0.500000000 -0.500000000 1831 L q [:]—_ CjJ
07 0.103214383 0.642857143 6168 b L___jj l -
08 0.461939766 -0.875000000 20704 —io
09 0.494622939 0.753479442 55096 L —
10 0.861803399 -0.648735306 143189 . . - . X )
11 0.734443654 -0.339690201 322584 U[1733] edges: 9 blocks: 1 orient: + U[2439] edges: 9 Tﬂ::s.::lent. +
12 0.353553?9} -0.500000000 709822 [———t] L
em: dabcgefjhimklpno _I:_r- 5 [:_'
98M:  jpmedlhgknofcaib [' - [
h0v32 pofhkinmcejgdlba ‘ —
9 1 U[906] edges: 9 blocks: 1 orient: + U[1744] edges: 9 blocks: 1 orient: + U[2945] edges: 9 blocks: 1 orient: +
50 (0)7 7 blinks r—‘] r] T_’ Lr]—w -
34 o=l I U=
St #s(full) 2 —5) =) 5]
r mod theta/pi #sts - —J l_.
03 0.707106781 -0.500000000 4
04 0.500000000 0.750000000 78 U[1630] edges: 9 blocks: 2 orient: - U[2224] edges: 9 blocks: 1 orient: -
05 0.229752920 -0.300000000 344 P N 2
06 0.288675135 0.000000000 1831 n -
07 0.567055611 -0.214285714 6168 C _kj]
08 0.574025148 -0.875000000 20704 L U —-
09 0.239622258 -0.913187225 55096
10 0.052786404 -0.400000000 143189 . . I . . S
11 0.514138059 _0.021861582 322584 U[1673] edges: 9 blocks: 2 orient: U[2500] edges: 9 blocks: 1 orient:
12 0.734490785 -0.669842373 709822 —1[ ) -
em: dabcgefjhimklongp Ciy’ L_t ]
98M:  jnkedmhgpacbgliof - 0 [j—l
h0 v34 poghbkimcfjgdaenl
9 1 U[908] edges: 9 blocks: 1 orient: + U[1471] edges: 9 blocks: 1 orient: - U[1751] edges: 9 blocks: 1 orient: -
51 (0)11" 10 blinks = =
28 __) l— |
13 #s(full) 95 i ==)
r mod theta/pi #sts W
03 0.707106781 -0.500000000 4
04 0.500000000 ~0.750000000 78 U[1049] edges: 9 blocks: 2 orient: + U[1477] edges:9 blocks: 4 orient: + U[2431] edges: 9 blocks: 1 orient: +
05 0.371748034 0.500000000 344 — Q pan
06 0.288675135 1.000000000 1831 C‘ -[551 E Fr
07 0.417906506 0.214285714 6168 qJ _1:3
08 0.461939766 -0.125000000 20704 ] = L
09 0.464242827 -0.833333333 55096 c —
10 0.138196601 0.000000000 143189 . . - . § - : . —
11 0.000000000 0.000000000 322584 U[1052] edges: 9 blocks: 2 orient: U[1485] edges: 9 blocks: 4 orient: + U[2947] edges: 9 blocks: 1 orient:
12 0.105662433 0.750000000 709822 (SR — E
em: dabcgefjhilknm l iJ 5 11c
gem: jlfedcmgkainhb g -5 | _a
h0v28 hjknmldafbeicg c
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U[3417] edges: 9 blocks: 8 orient: -

95, (15" 1 blinks

22 #ts(partial) 862

r mod theta/pi #sts
03 1.000000000 0.000000000 4
04 0.000000000 0.000000000 166
05 1.000000000 0.200000000 584
06 1.000000000 1.000000000 4487
07 1.965435489 0.540105328 12764
08 1.000000000 0.250000000 52212
09 2.208933055 0.239347160 124428
10 1.618033989 -0.200000000 364953
11 0.983751158 0.902954683 761728
12 0.517638090 0.250000000 1818514
gem: dabchefgkijmlpnosqgrutxvwzy

kmvedgsphlajbytwfczxruiong
h0v62 gxwirkmtzcvnul fapyhsgojbed

U[909] edges: 9 blocks: 1 orient: +

=i

9., (15" 11 blinks

# s ] [%8) ]
r mod theta/pi #sts
03 1.000000000 0.000000000 4
04 1.000000000 -0.500000000 166 U[1121] edges: 9 blocks: 1 orient: +  U[1966] edges: 9
05 1.000000000 -0.800000000 584 C
06 1.000000000 0.666666667 4487 L N
07 1.414213562 0.472169585 12764 cl-J
08 1.000000000 0.250000000 52212
09 1.331660018 -0.250652838 124428
ig %géggggzgg _8ggggggggg 32;{322 U[1240] edges: 9 blocks: 1 orient: - U[2196] edges: 9
12 2.503587265 0.517041874 1818514
em: dabcgefjhimklongp [__
gem: joledchgpaignmbkf
h0 v34 ngilomjfcbedhpkag

U[2689] edges: 9 blocks: 1 orient: -

=

U[2704] edges: 9 blocks: 1 orient: -

% G

(=

J

hl

-

i

U[911] edges: 9 blocks: 1 orient: +

U[1965] edges: 9 blocks: 1 orient: +

P—

c-

—J

E

&)
5

blocks: 1 orient: +

LIT_
K2

&)

;

Irm)

blocks: 1 orient: -

E

L=

J[-lj]

i

U[2462] edges: 9

U[2647]

edges: 9

U[2686] edges: 9

blocks: 1 orient: +

[:¢

blocks: 1 orient: -

o

-

blocks: 1 orient: -

0
=

9., 05" 4 blinks

28 ms(full) 8493

r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 0.500000000 66
05 0.674473890 0.175632347 138
06 0.288675135 1.000000000 885
07 0.497935824 0.132138119 1902
08 0.079256334 -0.250000000 6528
09 0.586568617 -0.079125430 13248
10 0.454915028 -0.351264694 33453
11 0.782450151 -0.343606275 62710
12 0.166209766 -0.569295384 132250
gem: dabcgefkhijnlmgopsrutwvyxBzADC

gwmAditgfzlkyvnrupashobjDxeCBc
hOv60 gnzxvcBgAmoaCswDlibdyuktefrhjp

U[912] edges: 9 blocks: 1 orient: +

=]
|

o

&

-
(L

U[1021] edges: 9 blocks: 1 orient: +

Bl

fi
LU_JJ

U[1800]

edges: 9 blocks: 1 orient: +

M=)

vy

i

i

U[1861] edges: 9

blocks: 1 orient: +

U[1862]

blocks: 1 orient: +

9 U[913] edges: 9 blocks: 1 orient: + U[1723] edges: 9 blocks: 1 orient: + edges: 9
55 (0 9 blinks
o i B =)
a0 #ts(full) 43 Huual LL‘-ljj Cl_]
r mod theta/pi #sts i pw— .
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 66 U[1023] edges: 9 blocks: 1 orient: + U[1759] edges: 9 blocks: 1 orient: + U[2846] edges: 9 blocks: 1 orient: -
05 0.798872081 0.745931659 138 )
06 0.288675135 0.000000000 885 [ ['_‘ cl—
07 0.517584392 -0.256786059 1902 &:]J lun |
08  0.574025149 -0.500000000 6528 [_ 5 ) —
09 0.366373277 -0.865139473 13248
10 0.638196601 0.508136683 33453 . . ot - . ' iont: . . ent: -
11 0.444334647 _0.393725595 62710 U[1370] edges: 9 blocks: 1 orient: U[1801] edges: 9 blocks: 1 orient: + U[3216] edges: 9 blocks: 1 orient:
12 0.460571866 0.869926531 132250 > [ [:j , [T_w
. dabcgefkhijnlmgopsrutwvyx o4 — O
gem: ngxedctgpsvkramiuowhyljfb ] U ] d__J_I_J U _%
h0v50 pgvtsubgnrohdekylximwcfja U ] :J
9 U[914] edges: 9 blocks: 1 orient: + U[1687] edges: 9 blocks: 1 orient: - U[3320] edges: 9 blocks: 2 orient: -
0 7 blinks ) —
56 (0) L - c5) Q, )
44 —_—
faT  #ts(full) 1 Nups iy l =
r mod theta/pi #sts [E— _J
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 66 U[1024] edges: 9 blocks: 1 orient: + U[1803] edges: 9 blocks: 1 orient: +
05 0.634136124 0.042016670 138
06 0.288675135 0.000000000 885 _J: [;13
07 0.681028584  0.226728785 1902 &:]__J L=
08 0.032829048 0.000000000 6528 r -] - —
09 0.258147329 -0.285276208 13248
10 0.402128624 -0.084033340 33453 . . — . : )
11 0.505308730 _0.031628274 62710 U[1592] edges: 9 blocks: 1 orient: U[1863] edges: 9 blocks: 1 orient: +
12 0.714437206 -0.082458534 132250 cC r
om: dabcgefjhimklpnosgrvtu C — ) — ]
98M  nunedcsgrkjivEbgpthloa —_|J Cl]
h0 v44 rvegcilnfupdhmtsoakgijb [ =
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U[917] edges: 9 blocks: 1 orient: + U[1591] edges: 9 blocks: 1 orient: - U[1867] edges: 9 blocks: 1 orient: +

9., ©)3" 14 blinks

= =
44 [_ e — 2
e i =2 =3
r mod theta/pi #sts —J L
.707106781 . 2
82 8'580083080 8328888888 66 U[1029] edges: 9 blocks: 1 orient: + U[1685] edges: 9 blocks: 1 orient: - U[2139] edges: 9 blocks: 1 orient: -
05 0.791034400 -0.810914604 138 )
06 0.500000000 -0.500000000 885 = —59) G5
07 0.390490928 0.492769108 1902 e ) h ]
08 0.303427098 0.125000000 6528 [_ :J L,_r]" L —_
09 0.439688074 -0.476103888 13248 —
10 0.625735421 0.621829208 33453 . . N . . iont: . . ent: -
11 0.393664085 -0.955615006 62710 U[1198] edges: 9 blocks: 1 orient: U[1804] edges: 9 blocks: 1 orient: +  U[2183] edges: 9 blocks: 1 orient:
12 0.178138318 -0.127285205 132250 _["ﬂ rE e
om: dabcgefjhimklpnorgtsvu [ i [tg EREE
gem: jprudgsgtminalfbovhkec : E— 1—-
h0 v44 njustirmfbapgkdghlovce
U[2274] edges: 9 blocks: 1 orient: + U[3123] edges: 9 blocks: 1 orient: + 9 U[918] edges: 9 blocks: 2 orient: +
_— — 58 (0) 14 blinks [ —
TGey = 25
- L 42 « =)
cl5 J = ro.  #ts(full) 8 )
CJ r mod theta/pi #sts °
03 0.707106781 0.000000000 4
U[2293] edges: 9 blocks: 1 orient: - U[3224] edges: 9 blocks: 1 orient: - 04 0.500000000 0.000000000 42 U[1040] edges: 9 blocks: 2 orient: +
—,l1 ) 05 0.573741760 0.675632347 172 (
( .| ) 06 0.288675135 0.000000000 707 L _J
| [ ] 07 0.291536873 0.236624273 2384 —q
— L 08 0.349854384 1.000000000 7084 L
t 09 0.295848406 0.798397462 19016
. : N 10 0.329179607 0.648735306 46357 . . _—
U[3096] edges: 9 TSJ orient: 11 0.753934327 0.552899243 105252 U[1473] edges: 9 blocks: 1 orient: +
12 0.975583658 0.105337606 222942 T
[_ _— em: dabcgefjhimklpnosqgrut u']_]
r——] gem: jtpedorglabugmscnhfki L :
U hOv42 rloshaumtpjbeigkcfdng —

U[1732] edges: 9

blocks: 1 orient: +

U[2001] edges: 9

blocks: 2 orient: +

£
-

U[1757] edges: 9

—

l L__l
[uiin}

LY—

]
&

U[1812] edges: 9

—

blocks: 1 orient: +

blocks: 2 orient: +

o
¥

iy

(G

-

U[2435] edges: 9 blocks: 1 orient: +

s 3

U[2222] edges: 9 blocks: 1 orient: +

P

U[2434] edges: 9

—

(]

49

\

blocks: 1 orient: +

)

U[2499] edges: 9 blocks: 1 orient: +

(4

|
=]

U[2760] edges: 9 blocks: 1 orient: -

Eoe

J

U[2840] edges: 9

i

U[2972] edges: 9

B

(

blocks: 1 orient: -

-5 )
Co

9 U[919] edges: 9 blocks: 2 orient: + U[2091] edges: 9 blocks: 2 orient: +
59 (0) 6 blinks C]: _]
A4 ws(iul) 48 ¢ l_—:]j
r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 42 U[1539] edges: 9 blocks: 1 orient: + U[3078] edges: 9 blocks: 2 orient: +
05 0.459505841 1.000000000 172 g ([am
06 0.288675135 0.000000000 707 lj R ]
07 0.378843032 0.224997062 2384 -
08  0.956708581  0.000000000 7084 EL__] (VU U]
09 0.656510688 -0.004687008 19016
ig 82%%1%2212 8ggggggggg 1%?;2; U[1814] edges: 9 blocks: 2 orient: + U[3087] edges: 9 blocks: 1 orient: +
12 1.261169117 -0.058903537 222942 r— le
. dabchefgkijnlmgoptrsvu 5 9) L -
gem: kurndmoihsapfetlcgvgbj G J __rT :]
h0 v44 msgfjpcbgerktunvilhaod —
9 1 U[931] edges: 9 blocks: 2 orient: + U[2971] edges: 9 blocks: 1 orient: +
60 (0)3" 5blinks ([l [
34 IL_ C__J']
rp #ts(full) 1 b |
r mod theta/pi #sts P4 _J
03 0.707106781 -0.500000000 4
04 0.500000000 ~0.750000000 42 U[1819] edges: 9 blocks: 2 orient: - U[3021] edges: 9 blocks: 4 orient: +
05 0.229752920 0.300000000 172 ) '_] LF
06 0.500000000 0.500000000 707 C_lﬂ cin
07 0.856255886 0.071428571 2384 G a U
08 0.844623199 -0.125000000 7084 J
09 0.385990751 -0.798094937 19016
10 0.052786404 0.400000000 46357 . . —
11  0.597252044  0.637205563 105252 U[2223] edges:9  blocks: 1 orent
12 0.713424555 0.542393001 222942 > rl—
. dabcgefjhimklongp [
gem: jkmedngglabipfcoh C _]

h0 v34 oceihpanmcgjgdlfbk
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9, ©)4" 2 blinks

U[944] edges: 9 blocks: 1 orient: +

9., ©)4" 7 blinks

-
)
I
(0 #ts(full) 765 LEJ At #its(full) 2260
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.250000000 4 . 03 1.000000000 -0.250000000 4
04 0.707106781 -0.875000000 86 U[1912] edges:9 blocks:1 orient+ | g4 0.707106781  0.625000000 86
05 0.896803907 0.892016670 312 N rﬁ 05 1.192598523 0.333429989 312
06 1.154700538 0.000000000 1835 7 06 0.577350269 0.333333333 1835
07 1.782580060 -0.445158038 5428 - |] 07 0.492496878 0.648189679 5428
08 0.358719468 -0.991586724 19164 —— 08 1.398966326 0.893826703 19164
09 1.262772155 0.660342975 47364 09 2.496884736 0.571918172 47364
10 1.051757545 0.507543351 126669 10 1.056273368 -0.174128585 126669
11 1.345342253 0.677680432 272624 11 2.585093523 -0.987574706 272624
12 1.418437918 -0.100427573 611266 12 1.763531213 0.605916951 611266
em: dabcgefjhimklpnosgrutwv em: dabcgefjhimklpnorgtsvu
gem: jtsedrwgkpivnmuablcgofh gem: jinvdlsgrapfumgtobhkce
h0 v46 rkjtvscbmghgoewlpaudfni h0 v44 1ohrkpvcsejggitumdnbfa
U[946] edges: 9 blocks: 1 orient: + U[2169] edges: 9 blocks: 1 orient: - U[3135] edges: 9 blocks: 2 orient: + 9 1
J— ,_b N ] o 63 (0)5 2 blinks
I
ﬂ C5° 0= S5 26 ss(full) 1948
—)) = - .
r mod theta/pi #sts
03 0.707106781 0.000000000 2
U[1872] edges: 9 blocks: 2 orient: + U[2927] edges: 9 blocks: 2 orient: + 04 0.500000000 ~0.500000000 66
05 0.5137431438 1.000000000 134
E — = 06 0.288675135  1.000000000 869
L. F] 07 0.393735277 -0.888787692 1790
U E] [uiin} 08 0.237769002 -0.750000000 6148
09 0.183399866 0.620497705 12196
. . - . . N 10 0.263932023 0.000000000 30509
U[1913] edges: 9 blocks: 1 orient: + U[2953] edges: 9 blocks: 1 orient: 11 0.302138842 0.038712995 56702
12 0.451437919 -0.014619047 118150

iw

BE=2
55

dabchefgkijnlmgoptrswuvyxAzCB

— :
[ L gem: kzgedvuihAabgCnBtpmysfxwcljro
, —— h0v88 iBgyrzcbtwlkgejvmnhCdAofuxpsa
U[952] edges: 9 blocks: 1 orient: + 9 U[954] edges: 9 blocks: 1 orient: +
~[PA— 64 (0) 2 blinks _
Lr—| 50 l_ o
= 20 #s(full) 12 =
E= - . =
r mod theta/pi #sts
03 0.707106781 0.000000000 2
U[1333] edges: 9 blocks: 1 orient: + | (4 0.500000000 1.000000000 66 U[1334] edges: 9 blocks: 1 orient: +
- 05 0.721222998 0.563081267 134
= — 06 0.288675135 0.000000000 869 —
=) j 07 0.777403185 0.980932741 1790 37
— 08 0.891050484 0.500000000 6148 ——
09 0.281589573 -0.059477264 12196
10 0.520162612 0.873837466 30509
11 0.491142495 -0.726355579 56702
12 0.363317251 0.879784567 118150
em: dabcgefjhimklpnosgrvtuxwzy
gem: mpuedtxggkjyalzvowfscbrhni
hOv562 xsemphuzbrcotglkwyidngvajf
9 U[970] edges: 9 blocks: 1 orient: + 9 1
65 (0) 1 blinks L 66 (0)4 12 blinks
r
A8 sms(tull) 3 E=EN 30 ss(rull) 17
r mod theta/pi #sts [_ r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.250000000 4
04 0.500000000 0.000000000 78 04 0.707106781 0.375000000 78
05 0.305141982 -0.254068341 288 05 0.525731112 -0.450000000 288
06 0.288675135 0.000000000 1563 06 0.577350269 -0.333333333 1563
07 0.213337107 -0.649644950 4692 07 1.269769848 -0.471351985 4692
08 0.508367052 1.000000000 15740 08 1.778823646 -0.471805834 15740
09 0.268675617 0.779968922 39396 09 1.755514542 -0.254318675 39396
10 0.093111629 0.508136683 101821 10 0.170820393 0.200000000 101821
11 0.381745213 -0.308643609 221496 11 1.331308712 0.873858951 221496
12 0.979362207 -0.209103532 484842 12 1.949523342 -0.933047903 484842
em: dabchefgkijnlmgoptrsvuxw em: dabcgefjhimklpnorqg
gem: kgwedupihlajgonmsxbftcvr gem: jrnedclgkaphfmgiob

h0 v48 ugfjpkbamwcoxetnvgdlhrsi

U[972] edges: 9 blocks: 1 orient: +

U[1426] edges: 9 blocks: 1 orient: +

) &

)

Es

Yl

i@‘?

U[1795] edges: 9 blocks: 1 orient: +

o I

r
L:l
[_ U

U[1058] edges: 9 blocks: 2 orient: +

=y
) 15

U[1582] edges: 9 blocks: 1 orient: +

HLLJJT

1

gl

U[1115] edges: 9 blocks: 1 orient: +

G

U[1584] edges: 9 blocks: 1 orient: -

c

1

gl

U[1832] edges: 9 blocks: 1 orient: -

5 &

U[1959] edges: 9 blocks: 1 orient: +

K[

h0 v36 okignrmfcbjageldph

U[2024] edges: 9 blocks: 2 orient: +

55 1)

U[2244] edges: 9 blocks: 1 orient: +

3

U[2386] edges: 9 blocks: 1 orient: -

E2SYED
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967 (13" 1 blinks

U[974] edges: 9 blocks: 1 orient: +

968

(3" 3blinks

|
——l
r‘?‘8 #ts(partial) 12 @ [: f rgO #ts(full) 3771
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.500000000 4 03 1.000000000 0.500000000 4
04 0.000000000 0.000000000 102 04 0.000000000 0.000000000 54
05 0.726542528 -0.800000000 360 05 0.726542528 0.600000000 228
06 1.000000000 0.333333333 2331 06 1.000000000 -0.333333333 1067
07 1.959889384 -0.746508443 6732 07 1.171509839 0.832582638 3568
08 1.732050808 0.320913276 25196 08 1.473625758 -0.215694166 11196
09 1.095144032 -0.300331087 61068 09 2.324376515 0.493069542 29736
10 0.145898034 0.600000000 169693 10 0.313529205 0.945931659 74373
11 1.194780176 0.842256451 359568 11 2.728350557 -0.985411676 167948
12 1.239313675 -0.048855427 828018 12 2.017869364 -0.292393001 359906
em: dabchefgkijnlmgoptrsvuxw em: eabcdifghkjnlmgoptrsvuxwzy
gem: hwmsdpoanxgktvlfrgecbiuj gem: kwgtvesxyiabgonrcpmudflzjh
h0 v48 niggvocbhamsxjfudkwptelr h0 v562 morhztndwfgkuysavxbjplicge
U[976] edges: 9 blocks: 1 orient: + 9 U[979] edges: 9 blocks: 1 orient: +
":‘ 69 (1) 3 blinks "7:
(| 46 |
(Wm} ra #ts(full) 48 (um}
R — r mod theta/pi #sts —J
03 1.000000000 0.000000000 4
U[2276] edges: 9 blocks: 1 orient: + 04 0.000000000 0.000000000 54 U[2277] edges: 9 blocks: 1 orient: +
”_r 05 0.381966011 -0.800000000 228 ”_F
06 1.000000000 0.333333333 1067
[_L:l_j 07 1.847588408 -0.048257464 3568 -
| 08 0.414213562 -0.250000000 11196 _13
— d 09 0.820639567 -0.869248175 29736 o
. : . 10 1.121318070 0.824367653 74373 . ' )
U[2285] edges: 9 blocks: 1 orient: + 11 1.265401156 _0.538655709 167948 U[3406] edges: 9 blocks: 2 orient: +
) r_ET——j 12 1.23931367$I -0.798855427 359906 f
L“_] em: dabchefglijkomngpsrutwv go
— gem: hplsdtjmbnfwggiocavekruc LJ ]
Ld hOv46 tfnkvbrihgdmlcwgupasjeo _.]
9 1 U[983] edges: 9 blocks: 1 orient: + 9 1
70 (0)4 1 blinks 71 (0)16° 1 blinks
2 s(partial) 208 @g] u ﬂ“] 32 s(full) 11
! , D ! .
r mod theta/pi #sts —J |r mod theta/pi #sts
03 1.000000000 0.250000000 4 03 1.000000000 -0.250000000 4
04 0.707106781 0.875000000 136 04 1.000000000 -0.625000000 136
05 0.525731112 -0.850000000 524 05 0.811393378 0.774367653 524
06 0.577350269 -0.333333333 3227 06 0.577350269 0.333333333 3227
07 0.498276301 0.342192716 10304 07 0.291934361 -0.305660830 10304
08 1.118033989 0.335083618 35952 08 0.414213562 0.562500000 35952
09 0.336039451 0.125859861 94368 09 0.508457618 0.091942859 94368
10 0.170820393 0.200000000 247293 10 0.588130966 -0.489085396 247293
11 0.614407526 0.098696948 556468 11 0.484496544 0.828752499 556468
12 0.614810159 0.429978281 1223704 12 0.370379414 0.340522094 1223704
em: dabcgefjhimklpnosgrut em: dabcgefjhilknmpo
gem: jruedclgksihtmbgpoanf gem: gnpedolfbmjakihc
h0v42 nhlrcosmpujebagtfdgik h0v32 mgkpaibdlnofejch
U[985] edges: 9 blocks: 1 orient: + 9 U[986] edges: 9 blocks: 1 orient: +
72 (0) 3 blinks
—
L = 3> #ts(full) 10302 b@ [ [_|—3J
L5 ! ) —D
——J | r mod theta/pi #sts Wl
03 0.707106781 0.000000000 2 )
04 0.500000000 0.000000000 66 U[996] edges: 9 blocks: 1 orfent: +
05 0.141995114 1.000000000 162
06 0.288675135 0.000000000 1053 i
07 0.728251544 -0.442547766 2430 [Eq
08 0.574025149 1.000000000 8736 LE l
09 0.527780085 -0.763604515 17952 —
10 0.020162612 0.000000000 47613 . ' ;
11 0.266464014  0.285687685 88750 ULT908] ‘edges: o blocks: 1 orent: *
12 0.409753352 -0.191632690 194746
em: dabchefgkijnlmgopsrutwvyxAz N ]
gem: kvxedcoAhznjgsmywgapburftli O U0 UJ
hO v64 gwijtzkagnmvxcidAhyoslfbuerp

9.5 ©)3" 6 blinks

gem:

oleojolojololololoNe}

20 ss(full) 7700
mod
.707106781
.500000000
.493730098 -
.500000000 -
.706263829
.620452434
.290357555
.243769410
.286692410
.658526422

[eleololojololoNoNe]

-0.

theta/pi #sts
.500000000 2
.750000000 66
.754068341 162
.500000000 1053
.891325286 2430
.125000000 8736
.786414606 17952
.508136683 47613
.790456024 88750
419842373 194746

dabchefgkijnlmposgrutxvwzy
kywedvgihuaptxnbgfmszrcolj
h0 v52 gsimryolnbhkdcaupxjvgtfzwe

U[989] edges: 9 bl

locks: 1 orient: +

U[1530] edges: 9

U[999] edges: 9 b

)

locks: 1 orient: +

&

U[1518] edges: 9

=

—J

blocks: 1 orient:

N r_
[ l

(.[=D

—

F

U[1909] edges: 9

blocks: 1 orient: +

)

orient: +

~
-
[ ()

blocks: 1
iE |

JLJ

U[2558] edges: 9

blocks: 1 orient: +
==l
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9 1 U[990] edges: 9 blocks: 1 orient: + U[1528] edges: 9 blocks: 1 orient: +
74 (0)5 6 blinks N (A
]
fad #s(full) 622 b@ L[_[—_aJ gﬂ [ »JJ
r mod theta/pi #sts Lo C :
03 0.707106781 0.000000000 2 ) )
04 0.500000000 -0.500000000 66 U[1000] edges: 9 blocks: 1 orient: + U[1910] edges: 9 blocks: 1 orient: +
05 0.513743148 -0.600000000 162 pum— N
06 0.288675135 1.000000000 1053 [_CI‘J n
07 0.154984888 -0.755332536 2430 (ully
08  0.620452434  0.250000000 8736 U | ) Uy LJJ
09 0.846228777 0.575941748 17952 — -
10 0.263932022 -0.800000000 47613 . . ot . § _—
11 0.481646681 0.271917219 88750 U[1517] edges: 9 blocks: 1 orient: +  U[2557] edges.-g blocks: 1 orient: +
12 0.313263088 0.550033911 194746 N r—]
em: dabcgefjhimklpnorgtsvu ins lr] rFJ_r‘|
gem: gthpdoamsgjnclrekvubif > b \_J
h0 v44 pofgscvgnmidtkualerjbh ® —
9 1 U[995] edges: 9 blocks: 1 orient: + U[1562] edges: 9 blocks: 1 orient: - U[2478] edges: 9 blocks: 1 orient: -
75 (0)9 10 blinks 0
. i =
A 2 |&e) '=5) o
r mod theta/pi  #sts =L
03 0.707106781 0.000000000 2 ) ) )
04 0.500000000 1.000000000 66 U[1003] edges: 9 blocks: 1 orient: + U[1641] edges: 9 blocks: 1 orient: - U[2681] edges: 9 blocks: 1 orient: -
05 0.721222998 0.763081267 162 —
06 0.500000000 0.500000000 1053 m] (. — =D
07  0.199373487  0.117312249 2430 [ E-\ r+L]_J E 5
08  0.574025149 -0.500000000 8736 LY P__ 1 | | 5]
09 0.277627123 0.888888889 17952 -
ig 82?3%?%2%3 _832323;322 gggég U[1249] edges: 9 blocks: 1 orient: - U[1911] edges: 9 blt?_c‘ks:1 orient: + U[2719] edges: 9 blocks: 1 orient: -
12 0.250643519 0.977185526 194746 ’_] C
em: dabchefgkijnlmporgts [__J Lﬂ n -
gem: hmtidkoaecqgrbgnfpslj [_ UU J L_J_r_:)
h0v40 jgfsncpihrlkdtbgoame _J ;
U[2962] edges: 9 blocks: 1 orient: + U[1004] edges: 9 blocks: 1 orient: + U[2410] edges: 9 blocks: 1 orient: +
s | 976 (0) 4 blinks 2 G
C 56 ol [_:]
0 [uln
) =E J rpo  #ts(full) 1687 S [-[—‘J_
r mod theta/pi #sts W J
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 66 U[1013] edges: 9 blocks: 1 orient: +
05 0.634136124 -0.357983330 146 —
06 0.288675135 0.000000000 929
07 0.833734007 -0.3344820093 2090 L D__]
08 0.349854384 0.000000000 7264 LY r—‘,
09 1.134970781 -0.914623572 14944 —
10 0.402128624 0.715966660 38465 . X .
11 1.063898189  0.671799094 72218 VL1990 edges: & blocks: 1 orient +
12 0.578143592 -0.054260454 154978 [
em: dabchefglijkomngpsrutwvzxyCABED N
gem: lvfedcEghCnuDszoAwkramt jBpiyxbg &
hOv62 DgswvxpaoytmlAibfgCBeuErjnzkchd =
U[1008] edges: 9 blocks: 1 orient: + U[1991] edges: 9 blocks: 1 orient: + U[3321] edges: 9 blocks: 2 orient: -
9 1 . plocke oo .
77 (0)3" 7 blinks P
46 cl L=/ ==
oo #ts(full) 1 L jb &Il L_,:
r mod theta/pi #sts - J )= (o
03 0.707106781 -0.500000000 2 ) )
04 0.500000000 0.250000000 66 U[1016] edges: 9 blocks: 1 orient: + U[2411] edges: 9 blocks: 1 orient: +
05 0.903724752 -0.481821649 146 —
06 0.500000000 0.500000000 929 =-[)
07 0.664068833 -0.691277271 2090 L D——] E_D q
08 0.686110531 0.375000000 7264 = r—‘| [_ —
09 0.362066194 -0.898703477 14944 —
10 0.816718427 -0.036356703 38465 . . ot . . —
11 1.464474720 0.897602174 72218 U[1548] edges: 9 blt?:ks.1 orient: + U[2957] edges: 9 blocks: 1 orient:
12 0.556148717 -0.154081387 154978 l_ —_—
em: dabchefgkijnlmposgrutwv [ l_ll —L:j
gem: kspedumihgabvontjgwcfrl U l "l_J
h0v46 mgrwjtbanplkhdvuocfseqgi —J
9 1 U[1009] edges: 9 blocks: 1 orient: + U[1615] edges: 9 blocks: 1 orient: + U[2215] edges: 9 blocks: 1 orient: -
78 (0)5' 10 blinks — = —
g == e
it #ts(full) 17062 [ _,L'l_]_ =b IBeanl" T
r mod theta/pi #sts - \
03 0.707106781 0.000000000 2 ) ) )
04 0.500000000 ~0.500000000 66 U[1017] edges: 9 blocks: 1 orient: + U[1664] edges: 9 blocks: 1 orient: + U[2298] edges: 9 blocks: 1 orient: -
05 0.939130455 -0.554068341 146 —
06  0.288675135 1.000000000 929 ] S 0
07  1.232937734 -0.851997182 2090 [ Q- (= (=5
08 0.844623199 -0.750000000 7264 L_._J— ( ] L (o
09 0.436115768 0.866870237 14944 —
10 0.881966011 -0.891863317 38465 . . . . : — . . .
11 0.267305715 0.015043742 72218 U[1476] edges: 9 blocks: 1 orient: + U[2118] edges: 9 blocks: 1 on:'lt. U[2412] edges: 9 blocks: 1 orient: +
12 0.394337_"'36'7 0.500000000 154978 —l3 n _Jr——w
em: dabcgefjhimklpnorgtsvu [—_—J_, | ) = _]
gem: jsvkdrhgfaecumbgptoinl U [‘[:
h0 v44 ftgpvaomeujgrcldnshbki — —
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U[2789] edges: 9 blocks: 1 orient: + 9 1
TE 79 (0)3  2blinks
ﬂ 0 #ts(full) 353

L - r mod theta/pi #sts
03 0.707106781 -0.500000000 4
04 0.500000000 -0.750000000 42
05 0.862420669 -0.730853420 172
06 0.500000000 0.500000000 703
07 0.348247882 0.316096036 2404
08 0.079256334 0.875000000 7080
09 0.315137246 -0.905127529 19088
10 0.743769410 0.461706841 46437
11 0.978111216 -0.177415037 105500
12 0.601548235 -0.858423697 223282
em: dabchefgkijmlpnorgtsvuxw
gem: hmuedvrwxgtkofbspjglcnai
h0 v48 gfgjurathswpcmexnbdiokvl

U[1042] edges: 9

[

U[2003] edges: 9

5

blocks: 2 orient: +

=
[].J
-

| G

blocks: 2 orient: +

C =)

9 U[1051] edges: 9 blocks: 2 orient: + U[2005] edges: 9 blocks: 2 orient: + U[2943] edges: 9 blocks: 1 orient: -
80 (0)3 8 blinks L‘|\ _1’_ r—
C
S #s(full) 7 - 'WJ SD _a
r mod theta/pi #sts
03 0.707106781 -0.500000000 ) )
04 0.500000000 ~0.750000000 U[1510] edges: 9 blocks: 3 orient: + U[2496] edges: 9 blocks: 1 orient: + U[3221] edges: 9 blocks: 2 orient: -
05 0.229752921 -0.500000000 172
06 0.500000000 0.500000000 703 r—]| Lh E:
07 0.417906506 -0.642857143 2404 . ]
08 0.461939766 0.875000000 7080
09 0.664918998 0.011788960 19088
10 0.052786405 0.000000000 46437 . . - . ' N
11 0.641310831 _0.759897678 105500 U[1634] edges: 9 t:lo;ks.Z oient.+ U[2757] edges: 9 blocks: 1 orient:
12 0.790569415 0.852416382 223282 —
. dabcgefjhimklongp n @IIU
98M: 5 omedlpgknbgcaihf U LHJ J
h0v34 1fhnibgoekjpdmcag : -
9 1 U[1055] edges: 9 blocks: 3 orient: + 9 1
81 (0)3 1 blinks 82 (0)11° 4 blinks
38 _t% 34
o #ts(full) 67 _TJ s #ts(full) 1231
r mod theta/pi #sts (] r mod theta/pi #sts
03 0.707106781 0.500000000 4 03 0.707106781 0.500000000 4
04 0.500000000 0.750000000 42 04 0.500000000 0.750000000 42
05 0.601500955 0.700000000 148 05 0.973248989 0.900000000 148
06 0.500000000 -0.500000000 597 06 0.288675135 1.000000000 597
07 0.226177023 -0.277730307 1664 07 0.615744528 0.905400322 1664
08 0.079256334 0.125000000 4616 08 0.844623199 -0.875000000 4616
09 0.847093786 -0.546302725 10720 09 0.618213611 0.972875060 10720
10 0.361803399 -0.400000000 24125 10 0.947213595 -0.800000000 24125
11 0.171626081 -0.089640594 48980 11 0.707106781 -0.681818182 48980
12 0.275611854 -0.888311615 96186 12 0.809630852 -0.822579519 96186
em: dabcgefjhimklongpsr em dabcgefjhimklongp
gem: jsopdnlgrabhfmgecik 9 jmpedghgkaifolbcn
h0v38 nhescbmfagjpgirokld h0 v34 mhepgbjfalngikdoc
U[1056] edges: 9 blocks: 3 orient: + U[1681] edges: 9 blocks: 2 orient: - 9 1 U[1059] edges: 9 blocks: 2 orient: +
0) 10" 2 blinks N
0= o [_F:- 83 (0) 0 :
5 el 38 [y
Lo . o #ts(full) 566 ]
o r mod theta/pi #sts
03 0.000000000 0.000000000 4
U[1191] edges: 9 blocks: 3 orient: - 04 0.382683432 0.500000000 42 U[3031] edges: 9 blocks: 4 orient: +
Q 05 0.000000000 0.000000000 176 = j
_] 06 0.912870929 -0.397583618 705 —!J—
J::J1 07 0.000000000 0.000000000 2184 [LSI
d- _J 08 0.398298698 0.506423364 6124
09 0.000000000 0.000000000 15028 -
. . - 10 0.877596277 -0.807044656 34213
UI479] edges:9 blocks: 4 orent: + 11 0.000000000 0.000000000 71688
0.—= 12 0.575225494 0.444916998 142038
dr_] gem: dabcgefjhimklongpsr
= *  jisedrggmapobkfnhlc
t:J ho v38 sfphlbkoqgj armdcenl
9 1 U[1067] edges: 9 blocks: 2 orient: +
84 (0)9 1 blinks 0NM&A )
Ul
st #ts(full) 369 il
r mod theta/pi #sts -
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 66
05 0.573741760 0.075632347 130
06 0.500000000 -0.500000000 859
07 0.327985278 0.186455300 1588
08 0.191341716 0.000000000 5684
09 0.707106781 -0.388888889 9780
10 0.329179607 -0.151264694 25405
11 0.594569156 -0.252330597 41030
12 0.438163552 0.048855427 87686

em: dabcgefjhimklpnorgtsvu
gem: jsledchgkapfumgitvronb
h0 v44 tniuvavmfcrjgobglpkdesh
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9 1 U[1085] edges: 9 blocks: 2 orient: + U[1830] edges: 9 blocks: 1 orient: + U[2382] edges: 9 blocks: 1 orient: +
85 (0)4" 15blinks Q [ E—% E_
A0 wts(full) 4 _—D_]J C _|'|j C___'_JJ
r mod theta/pi #sts UJ
03 1.000000000 0.250000000 4
04 0.707106781 -0.125000000 46 U[1119] edges: 9 blocks: 1 orient: - U[1963] edges: 9 blocks: 1 orient: - U[2460] edges: 9 blocks: 1 orient: +
05 0.811393378 0.074367653 160 r— P cla
06 0.577350269 -0.333333333 693 1 M _rj'— —
07 1.457908291 -0.035714286 1916 u_l cT _]
08 0.358719468 0.491586724 5560 2
09 1.221348368 -0.539344043 12820 —
ig gggégggigg :8;?3321‘%2;{ gggég U[1234] edges: 9 blocks: 1 orient: - U[2194] edges: 9 blocks: 1 orient: - U[2461] edges: 9 blocks: 1 orient: +
12 0.314539887 -0.400716204 120222 1j — [E
em: dabcgefjhimklpnorgts [___ _E E_E E
gem: jmptdohgnrqgiblfskace —|5 _a
h0v40 nekolarmgcjbsfdipthg ® \
U[2643] edges: 9 blocks: 1 orient: - U[2706] edges: 9 blocks: 1 orient: - 9 1 U[1089] edges: 9 blocks: 2 orient: +
le p r—[]—&’ 86 (0)4 3 blinks
P I
E_d_ ) = 38 s(full) 35
r mod theta/pi #sts
03 1.000000000 -0.250000000 4
U[2644] edges: 9 blocks: 1 orient: - U[2707] edges:9 blocks: 1 orient: - 04 0.707106781 0.125000000 46 U[2766] :
— ) — 05 1.019963345 -0.186918733 160
C—5 | 2 06 1.154700538  0.000000000 693
—E —9 07 1.947904916 -0.426523843 1916
[_—.J Ld 08 0.207106781 -0.687500000 5560
09 1.665755046 -0.559213935 12820
U[2688] edges: 9 blocks: 1 orient: - U[2926] edges: 9 blocks: 2 orient: + %g ggzggi;iig :gggggigggg ég;gg U[3136] :
rlfj—] &FJ 12 1.656507451  0.639868820 120222
- —|= . dabcgefjhimklongpsr
[‘E l_r]LJ gem: jiledorgmasnbcgkfhp
h0v38 lpsnrakocgjfdmhbeqi
9 1 U[1093] edges: 9 blocks: 1 orient: + 9 1
87 (1)5 1 blinks - 88 (0)4 1 blinks
44 . ) 42 .
ry #ts(partial) 790 = ry #ts(partial) 542
r mod theta/pi #sts = r mod theta/pi #sts
03 1.000000000 0.000000000 4 03 1.000000000 -0.250000000 4
04 0.000000000 0.000000000 72 04 0.707106781 -0.875000000 72
05 1.543361918 -0.875632347 268 05 0.200811416 0.250000000 268
06 1.000000000 1.000000000 1257 06 0.577350269 0.333333333 1257
07 1.000000000 0.714285714 3704 07 2.177668129 0.152604097 3704
08 1.000000000 0.750000000 10976 08 2.040640478 -0.300134068 10976
09 1.211573817 -0.302076113 26440 09 1.215221030 -0.801953628 26440
10 2.127877827 -0.110914604 61625 10 0.211145618 0.000000000 61625
11 1.665994406 0.054088586 128060 11 1.105043111 0.302985866 128060
12 0.517638090 -0.750000000 256776 12 2.973565729 0.003730259 256776
em: dabcgefjhimklpnorgtsvu em: dabcgefjhimklpnosqgrut
gem: jonmdltgsaurevbipfghkc gem: mrnedchgpujtsfglobaik
h0v44 ehosrkupvfjdtmcbgalngi h0v42 rfikljgecbphnmtduaosg
U[1094] edges: 9 blocks: 1 orient: + 9 1 U[1112] edges: 9 blocks: 1 orient: +
r_: 89 (0)4 3blinks rr: —
(_JU—: 8 ms(full) 2084 ==
r mod theta/pi #sts
03 1.000000000 0.250000000 4 )
04 0.707106781 -0.125000000 42 U[1794] edges: 9 blocks: 1 orient: +
05 1.019963345 -0.286918733 160 g
06 1.154700538 0.000000000 637 | |r‘3
07 0.949910978 0.762083364 1904 —)—
08 0.305197887 -0.903194166 5284 [- j
09 0.409624152 -0.702529913 12772
10 0.776693149 0.073228221 28881 . : —
11 1.679422705 0.873598777 60016 UI1958] edges:§ blocks: 1 orent: +
12 1.858454666 -0.959632680 118422 _
em: dabcgefjhimklpnosgrvtuxw _fJ__LI
gem: jvumdlxgwstoeifgpkarcbnh o
hOv48 tshobrlpgkjiumdcwvexnfqga —
U[1114] edges: 9 blocks: 1 orient: + U[1961] edges: 9 blocks: 1 orient: + U[2191] edges: 9 blocks: 1 orient: -

1 14 blinks r— —

(41 - _rj—m oo |

ra'  #s(full) 15 (5o [ =
r mod theta/pi #sts — —-
03 1.000000000 0.000000000 4
04 1.000000000 1.000000000 a2 U[2173] edges: 9 blocks: 1 orient: - U[2474] edges: 9 blocks: 1 orient: +
05 1.543361918 0.675632347 160 ———
06 1.000000000 0.000000000 637 M [:¢
07 0.525851296 -0.691114607 1904 "_J [ ]
08 1.828427125 0.500000000 5284 —2
09 1.383719197 0.358533115 12772 -
10 1.433781047 0.769146580 28881 . . o . X — X . .
11 1.550796801 0.781676072 £0016 U[1960] edges: 9 blocks: 1 orient: + U[2190] edges: 9 blocks: 1 orient: U[2646] edges: 9 blocks: 1 orient: +
12 1.134542674  0.843406748 118422 r__m i C:]_]
em: dabcgefjhimklpnorgtsvu awn cl-57] LJ
98M:  jxoedcqggvapismEbhnrutl o — ( cJ ]
h0v44 vfsnirampujdhlteobcgkg -
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U[2683] edges: 9 blocks: 1 orient: - U[2826] edges: 9 blocks: 1 orient: - 9 U[1194] edges: 9 blocks: 1 orient: +
Cl[l, = _]| 91 (0) 6 blinks [:—pﬂ
['—J— N [ _Jj 50 #s(iull) 12 L—_J:]
r mod theta/pi #sts
03 0.707106781 0.000000000 2
U[2684] edges: 9 blocks: 1 orient: - U[3080] edges: 9 blocks: 2 orient: + | 4 0.500000000 0.000000000 34 U[2138] edges: 9 blocks: 1 orient: +
[_1_, 05 0.558532613 0.181821649 74
—— &5 l 06 0.288675135  0.000000000 335 C%l—
—lj— ;] 07 0.470855342 0.619640598 722 ]
[ l [ — 08  0.125683619  1.000000000 2020 | —
— |09 1.019651931 -0.877580883 3940 =
. . — 10 0.311958680 -0.363643297 8689 ' . .
U[2712] edges: 9 blocks: 1 orient: 11 0.450055422 20.299077967 15446 U[2181] edges: 9 blocks: 1 orient: +
r—r—__ 12 0.202757766  0.160711506 29406 C[j_
J —l5 gem dabchefgkij nlmgoptrswuvyxBzADC tL_
g [ knmvdBgihlyxpbAwgoCutecjasDfzr - ]
h0v60 CuBrpotzgvDkdfneymcAhjxwibgsal
U[2292] edges: 9 blocks: 1 orient: + 9 U[1200] edges: 9 blocks: 1 orient: + U[1672] edges: 9 blocks: 1 orient: -
‘| H
mi 92 (0) 19 blinks [—nﬁ FQ
(=14 50 = ==
| I #ts(full) 2 =) I [_lb
—J r mod theta/pi #sts
03 0.707106781 0.000000000 2
U[3095] edges: 9 blocks: 1 orient: + | (4 0.500000000 1.000000000 34 U[1475] edges: 9 blocks: 1 orient: - U[2124] edges: 9 blocks: 1 orient: +
P 05 0.885491183 0.951264694 74 ) M
(1T 06  0.288675135  0.000000000 335 =l = .
i 07  0.533652450 -0.245116252 722 (= =
] 08 0.191341716 0.500000000 2020 L |
U 09 0.819766232 0.290764673 3940
U[3223] edges: 9 blocks: 1 orient: + i?_ g ggigigggg _g gzgg;gg;‘g 12222 U[1620] edges: 9 bloc—kij orient: - U[2140] edges: 9 blocks: 1 orient: +
12 0.648594295 0.883535487 29406 C ;
N ] gem: dabchefgkijmlpnosgrvtuxwzy C — l -
*  knsrdvmyhlaozbjupxcwgfteig — s _]
| —
U hOv62 osmpugnjbhgkclxdwyvrzifate [_ _J \ -
U[2185] edges: 9 blocks: 1 orient: + U[2294] edges: 9 blocks: 1 orient: + U[2850] edges: 9 blocks: 1 orient: - U[3117] edges: 9 blocks: 1 orient: - U[3225] edges: 9 blocks: 1 orient: +
= pIn = =
]
Lj:__- ] m| C J A ]
ol L w
U -

U[2271] edges: 9

blocks: 1 orient: -

U[2753] edges: 9 blocks: 1 orient: +

U[3015] edges:

9

blocks: 1 orient: -

U[3119] edges: 9

blocks: 1 orient: -

M L =
——
IES e 1= s
SE| o L =N G
U[2272] edges: 9 blocks: 1 orient: - U[2792] edges: 9 blocks: 1 orient: - U[3098] edges: 9 blocks: 1 orient: + U[3120] edges: 9 blocks: 1 orient: -
— — —
M
ey b ] F===p
c ﬂ [— r__] -
- —
9 1 U[1203] edges: 9 blocks: 1 orient: + U[1666] edges: 9 blocks: 1 orient: - U[2150] edges: 9 blocks: 1 orient: +
93 (0)3" 20 blinks ’_r]j [—c
50 LL e _'3 o
R0 #s(full) 16 —'_J:] ] [-—LJ: -
r mod theta/pi #sts [_. C_J
03 0.707106781 -0.500000000 2 ) . )
04 0.500000000 ~0.750000000 34 U[1443] edges: 9 blocks: 1 orient: - U[2120] edges: 9 blocks: 1 orient: + U[2186] edges: 9 blocks: 1 orient: +
05 0.445740326 0.136918733 74 [ I M —
06 0.500000000 0.500000000 335 [ uf“ - J CL -
07 0.092518130 0.816278002 722 IT]_J T -5
08 0.079256334 0.875000000 2020 l— L | :'_j
09 0.631953261 -0.434513779 3940 ®
10 0.198684438 0.726162534 8689 . . ot - . . ot . . ot -
11 0.150028299 _0.724062609 15446 U[1617] edges: 9 bloc—kil orient: U[2142] edges: 9 blocks: 1 orient: + U[2200] edges: 9 blocks: 1 orient:
12 0.616286842 0.535895232 29406 cl— [ — [
em: dabcgefjhimklpnosgrvtuxwzy C j L
gem: jzpwdslgkybhnmruxvfgcoetai < [‘_ ] —Il5 'L__j
h0v52 1nfyscbmrojatgkgpixhdwvzue C D4
U[2252] edges: 9 blocks: 1 orient: + U[2790] edges: 9 blocks: 1 orient: - U[2905] edges: 9 blocks: 2 orient: - U[3107] edges: 9 blocks: 1 orient: +
— — E —
L l M —h
@ o—J2 l wmal
- Uo — L
U[2295] edges: 9 blocks: 1 orient: + U[2832] edges: 9 blocks: 1 orient: - U[3075] edges: 9 blocks: 1 orient: - U[3226] edges: 9 blocks: 1 orient: +
— -
=Nn = A =
W=A] c B ]
o { m|
L [y [ [
U U

U[2635] edges: 9

blocks: 2 orient: -

5 (< o5

U[2857] edges: 9 blocks: 1 orient: -

—

U[3101]

edges:

0

blocks: 1 orient: +

'—11
3
G

/M
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9 1 U[1222] edges: 9 blocks: 2 orient: +
94 (0)3 3 blinks E

ot #s(full) 7889 —f_[JL:]
r mod theta/pi #sts
03 0.707106781 ~-0.500000000
04 0.500000000 0.250000000 U[2015] edges: 9 biocks: 1 orient: +
05 0.521184665  0.983429989 7o
06 0.500000000 0.500000000 319 E
07  0.642089719 -0.878480267 658 __r-]_]
08  0.303427098  0.375000000 1816 &
09  0.920490498 -0.851836084 3496
10 0.271633455 -0.966859979 7561 _ D
11 0.729540393  0.567084630 13414 UI2263] edges: 9 blocks: 1 orent:
12 0.975503071 -0.414522883 25114 )
em: dabchefgkijnlmposgrutxvwAyz
gem: kvnpdogihswuzcmegyxbAtajrfl
h0 v54 mgxwriAtnelkayubpjhsvozcfdg

1 blinks
26 #ts(partial) 420
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 34
05 0.305141982 0.145931659 70
06 0.288675135 0.000000000 319
07 0.856458771 0.756937915 658
08 0.508367052 0.500000000 1816
09 0.682428833 -0.733665474 3496
10 0.093111629 -0.291863317 7561
11 0.755030942 -0.634971543 13414
12 0.852381874 0.733036600 25114

gem:

dabcgefjhimklpnosgrvtuxwzyBA
joumdAxgwrtievygpaksczBhbnfl

h0 v56 tvrowbupyxjgnmdAiBealfskghzc

U[1223] edges: 9 blocks: 2 orient: + 9 1 U[1227] edges: 9 blocks: 2 orient: + U[2655] edges: 9 blocks: 1 orient: -
E 96 (0)3 9 blinks [j A b [_’“
) ) =
—L_L,L a2 #s(full) 76 - Cl :]
r mod theta/pi #sts —J >
03 0.707106781 -0.500000000 2
04 0.500000000 ~0.750000000 34 U[1792] edges: 9 blocks: 1 orient: + U[2744] edges: 9 blocks: 2 orient: -
05 0.493730098 -0.554068341 70 P F r
06 0.500000000 0.500000000 319 =) L_T
07 0.598542243 0.589087715 658 C
08 0.461939766 -0.125000000 1816 —_-‘__] ( |
09 0.466959541 -0.804224028 3496 — — uJ
10 0.243769410 0.108136683 7561 . ' . ' . N
11 0.420630300 _0.617148037 13414 U[1884] edges: 9 blocks: 1 orient: + U[2748] edges: 9 blocks: 2 orient:
12 0.570930726 0.712566479 25114 [ )
em: dabchefgkijnlmgopsrut [
gem: klgrdsmihuabtonfcepgj Lln ) o Jﬁ
h0 v42 ueimjarlnbhkpcsdggtof = _J
U[2908] edges: 9 blocks: 2 orient: - 9 1 U[1228] edges: 9 blocks: 2 orient: + U[1789] edges: 9 blocks: 1 orient: +
97 (0)7  5blinks =
[ 36 r |j =
| =a0 50 #ts(full) 4 ——ﬂ LS5 )
J r mod theta/pi #sts
03 0.707106781 -0.500000000 2
U[3005] edges: 9 blocks: 1 orient: + | (4 0.500000000 0.750000000 34 U[1481] edges: 9 blocks: 4 orient: + U[2864] edges: 9 blocks: 2 orient: -
—_ 05 0.601500955 -0.500000000 70 0.
I 06 0.288675135  0.000000000 319 E_r] (=
- 07 0.707106781 -0.928571429 658 [
_—E 08 1.115221249 0.125000000 1816 = CJ'—
09 0.356145927 -0.961569382 3496 G
U[3068] edges: 9 blocks: 1 orient: - i?_ 8%21‘322223 gggggggggg 1;2]6_1' U[1486] edges: 9 blocks: 4 orient: +
12 0.714957726 0.845511799 25114 e
l ml em: dabchefgkijmlpnorg r_-,C|
C U] | 98M 1 ofedenihgmiribgpa - |
- hOv36 npjlomkbfcggiarhde o=
9 U[1229] edges: 9 blocks: 2 orient: + 9 1
98 (0) 2 blinks [“ rr__ 99 (1)5 4 blinks
]
2 #s(full) 6892 (] ] rat #ts(full) 1280
r mod theta/pi #sts [e— r mod theta/pi #sts
03 0.707106781 0.000000000 2 ) 03 1.000000000 0.000000000 4
04 0.500000000 1.000000000 66 U[2941] edges:9 blocks:1 orient:+ | g4 0.000000000 0.000000000 38
05 0.721222998 -0.963081267 130 ) r_ 05 0.381966011 0.800000000 144
06 0.288675135 0.000000000 859 C UF 06 1.000000000 1.000000000 593
07 0.443724355 0.370359264 1588 m ] 07 1.168189019 -0.703862765 1732
08 0.349854384 0.500000000 5684 —J 08 0.414213562 0.250000000 4964
09 0.182397977 0.154877706 9780 09 1.053074939 0.780604382 11780
10 0.520162612 -0.073837466 25405 10 0.507300910 0.254068341 27245
11 0.636383056 0.830983984 41030 11 0.916273108 0.580551594 55864
12 0.428735677 0.735131180 87686 12 0.267949192 -0.500000000 112002

dabchefgkijnlmgoptrsvuxwzyBA

gem:

ngfedcvphrwkytsiuBoabgzAxlmj

h0 v56 vxgkojybAzmtsenwrgdlpauhBfic

em: dabcgefjhimklpnorgtsvu
gem: gvngdhmfrpjtaiukecolsb
h0v44 egosakigbvrdtmchpulnfsj

U[1231] edges: 9 blocks: 1 orient: + U[2977] edges: 9 blocks: 1 orient: + 9 U[1241] edges: 9 blocks: 1 orient: +
|’L j N 100 (0) 4 blinks f']
IiE pE 5]
l — = 122 #s(full) 2 ([
b |_J r mod theta/pi #sts
03 0.707106781 0.000000000 2
U[2102] edges: 9 blocks: 1 orient: - 04 0.500000000 0.000000000 34 U[1552] edges: 9 blocks: 1 orient: +
) 05 0.219149851 0.875632347 82 =
Cl5 06 0.288675135 0.000000000 379 [—’_1
] 07 0.755306871 0.530240634 838 L_|
o —— 08 0.508367052 1.000000000 2428 aj
— 09 0.520045581 -0.811520780 4732
U[2642] edges: 9 blocks: 1 orient: + ig 83;492833221 _8332’{32;22 ig;gi‘ U[2177] edges: 9 blocks: 1 orient: +
C:D 12 0.292470011 0.108850403 36910 CII |
— . eabcdifghljkomnrpgustxvwzy TLJ
l - l gem: lgwzfedtjimrkhsoxapnyucbvg [?_:]
h0v52 yrkuvolpzwsqgiexhgbcjdntfam
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U[2677] edges: 9 blocks: 1 orient: +

Ao
[P

U[2116] edges: 9 blocks: 1 orient: +

~
[

&

-

4

U[2179] edges: 9 blocks: 1 orient: +

—

C

2

e

U[2679] edges: 9 blocks: 1 orient: +

.

i

o

9,01 ©)5" 18 blinks
M2 as(full) 2

r mod theta/pi
03 0.707106781  0.000000000
04  0.500000000 -0.500000000
05 0.270090757 -0.100000000
06  0.288675135 1.000000000
07 0.182528287 -0.679459907
08 0.461939766  0.250000000
09 0.607432833  0.528627227
10  0.072949017  0.200000000
11 0.440032924  0.753677456
12 0.904316801 0.547331864
gem: dabcgefjhimklongpsrut

jgledshgtoirpmanbcukf

hOv42 tgjkamsrlpugohfcinbed

U[2726] edges: 9 blocks: 3 orient: +

U[2788] edges: 9

#sts
2
34
82
379
838
2428
4732
10741
18994
36910

blocks: 1 orient: -

[
| @ 1,
=
U[2736] edges:9 blocks: 2 orient: +
. F [
(B0

U[2785] edges: 9 blocks: 1 orient: -

=)

E

i

ke

U[2853] edges: 9

U[3018] edges: 9

5

N G
blocks: 1 orient: -

N

==
U

=l

5

—

i

-

blocks: 1 orient: -

[

U[1245] edges: 9

&

blocks: 1 orient: +

fir)

) LU

(=

U[1266] edges: 9

"

U[1556] edges: 9

&

blocks: 1 orient: -

on
=h,

—J

blocks: 1 orient: +

i)

U[1614] edges: 9

U[1663] edges: 9

blocks: 1 orient: -
(=
=2

blocks: 1 orient: -

)

r

[__L_.

U[1721] edges: 9

blocks: 1 orient: -

IEN

n

U[3044] edges: 9

U[3055] edges: 9

U[3314] edges: 9

3

)
it

blocks: 2 orient: +

1]

al
;

blocks: 2 orient: +

blocks: 2 orient: +

L 55 —
9 U[1248] edges: 9 blocks: 1 orient: + U[1642] edges: 9 blocks: 1 orient: + U[2480] edges: 9 blocks: 1 orient: +
102 (0) 16 blinks
W = Ca-

48 LI = :

rhe #ts(full) 1 [T =5) CL'_
r mod theta/pi #sts UL=J
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 34 U[1255] edges: 9 blocks: 1 orient: +  U[1710] edges: 9 blocks: 1 orient: + U[2680] edges: 9 blocks: 1 orient: +
05 0.533005286 -0.830853420 82 - __]__
06  0.288675135  0.000000000 379 chh (a9 = )
07 0.507408335 0.320817438 838 _] _J] E —
08 0.574025149 0.500000000 2428 C_: oy p— L -
09 0.581059498 0.579124963 4732 — -
ig 8%332333;2 _8322322%38 }gggi‘ U[1561] edges: 9 blocks: 1 orient: + U[2180] edges: 9 blocks: 1 orient: + U[2721] edges: 9 blocks: 1 orient: +
12 0.102080957 -0.687167042 36910

em:

«Q

dabcgefjhimklpnosgrutwvyx
jpumdwygnactvixboflskergh

h0v50 1ltvoxiapuyjgnmdrwhcgfsbek

U[2733]

edges: 9 blocks: 2 orient: -

|

Eh

| S

U

1

U[2961] edges: 9 blocks: 1 orient: -
C_ =
- o) |

- J

Bﬂ

UITLJ”

U[2783] edges: 9 blocks: 1 orient: +

&

[.n]
@

U[2851]

blocks: 1 orient: -

Bk

edges: 9

=

&

U[3016] edges: 9 blocks: 1 orient: -

5ie

[
i

s

U[3313] edges: 9

blocks: 2 orient: -

7

Tl_ﬁj

o

ud

[::T_

#sts
2
34
82
379
838
2428
4732
10741
18994
36910

9,03 ©)5"  3blinks

Bt ss(full) 7
r mod theta/pi
03 0.707106781 0.000000000
04 0.500000000 -0.500000000
05 0.416847788 -0.775632347
06 0.288675135 1.000000000
07 0.387831471 0.876109901
08 0.237769002 0.250000000
09 0.031049844 -0.960764084
10 0.173762079 -0.448735306
11 0.501292607 -0.017060242
12 0.329085660 0.312287643
gem: dabchefgkijnlmposgrvtuxwzyBA

kjledrvBhmasbwntpfcgozuAxgyi

h0 v56 trxgwincfolkAdvsebzymBghapuj

U[1251] edges: 9 blocks: 1 orient: +
1
cly
=
—J J

U[1706] edges: 9 blocks: 1 orient: +
iEn
9:3___]
U[2781] edges: 9 blocks: 1 orient: +
| C

9,04 ©)9" 4 blinks
50

r #ts(full) 2
r mod
03 0.707106781
04 0.500000000
05 0.407505394
06 0.500000000 -
07 0.940578933 -
08 0.574025149
09 0.501584178
10 0.166060646
11 0.565209506 -
12 0.624041998

gem:

[oleoololololoNol Ne}

theta/pi

.000000000
.000000000
.734341190
.500000000
.221509502
.500000000
.487914522
.531317619
.801291897
.811654474

dabchefgkijnlmgopsrutwvyx
krpedcuihwysjtnfbgxovgmla

h0v50 owuixljbnrfkpdamegtscgyvh

. B

U[1711] edges: 9 blocks: 1 orient: +

82
379
838

2428
4732
10741
18994
36910

U[1258] edges: 9

blocks: 1 orient: +

(=

=

L‘-I_J

U[2782] edges: 9 blocks: 1 orient: +

S]]

E

G

e

U[3054] edges: 9

13

blocks: 2 orient: -

L

MJ
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9 1 U[1264] edges: 9 blocks: 1 orient: + U[1454] edges: 9 blocks: 1 orient: - U[2016] edges: 9 blocks: 1 orient: +
105 (0)5' 10 blinks o [—~ —
48 Eg —E— 0- l
3’ #ts(full) 6904 ) o
) i = L_J
r mod theta/pi #sts [e—
03 0.707106781 0.000000000 2
04 0.500000000 -0.500000000 34 U[1374] edges: 9 blocks: 1 orient: + U[1718] edges: 9 blocks: 1 orient: + U[2151] edges: 9 blocks: 1 orient: +
05 0.674473890 -0.824367653 82 ( ) )
06  0.288675135  1.000000000 379 Es -
07 0.439513355 0.880313964 838 ( ( 1 _':] j
08 0.079256334 0.250000000 2428 |- cl= W p—|
09 0.138728663 0.044504251 4732 — — ! v
ig 8'é§ggé§g§g _8'giéi§ig§§ %gggi U[1434] edges: 9 blocks: 1 orient: - U[1808] edges: 9 blocks: 1 orient: + U[2251] edges: 9 blocks: 1 orient: +
12 0.198687476 0.127285205 36910 E —
em: dabcgefjhimklpnosgrvtuxw L — [|_% C:J
gem: musrdgxgnkjpaiwvbecoflth 3J \]J = cl—
h0 v48 tojuckvnlxswhmbgpafrdgie — C — l:]
U[2268] edges: 9 blocks: 1 orient: - 9 1 U[1319] edges: 9 blocks: 2 orient: + U[1857] edges: 9 blocks: 1 orient: +
. . —
106 (0)5' 7 blinks o —
52 . o —
52 s (partial) 368 5 1) —-l_ﬂ]
: -
J r mod theta/pi #sts —— L
03 0.707106781 0.000000000 2 . .
04 0.500000000 ~0.500000000 66 U[1790] edges: 9 blocks: 1 orient: + U[1883] edges: 9 blocks: 1 orient: +
05 0.437016024 -0.700000000 130 C )
06 0.288675135 1.000000000 859 =] r —
07 0.820274676 0.052370506 1588 C = ]
08  0.303427098  0.250000000 5684 3__] G
09 0.713588490 0.023354971 9780 e
10 0.190983006 -0.600000000 25405 ) )
U[1807] edges: 9 blocks: 1 orient: + U[2654] edges: 9 blocks: 1 orient: -
11 0.445372699 0.859693708 41030 .
12 0.341799623 -0.679853662 87686 [1
em: dabchefgkijnlmposgrvtuxwzy [|J| th
gem: kmzwdxquhtnjbavgpflsioeyrc c|l—= l !
h0v52 gjpvrzuklbwigontxehcmysadf = b
U[3065] edges: 9 blocks: 1 orient: - 9 1 U[1320] edges: 9 blocks: 2 orient: +
=h 107 (0)3" 1 blinks E
|l oy
=5th 0 #its(partial) 356 :ﬂ l
J r mod theta/pi #sts —
03 0.707106781 -0.500000000 2
04 0.500000000 0.250000000 66
05 0.659357578 -0.565658810 130
06 0.500000000 0.500000000 859
07 0.608148883 0.890888961 1588
08 1.003135866 0.375000000 5684
09 1.072479696 -0.646494052 9780
10 0.434752416 0.131317619 25405
11 0.574894724 0.905404102 41030
12 0.616286842 0.240727997 87686
gem: dabchefgkijnlmgopsrutwvzxyBA

hAxidkBaevuszonytgjrflcwbmpg

h0v66 jugfnocwhxgkpsdBlAezbtyaivrm

9,08 ©0)6"  5blinks

U[1355] edges: 9 blocks: 3 orient: +

U[2357] edges: 9 blocks: 2 orient: -

r_J
0 #s(full) 30 tﬁ‘ J E= |
r mod theta/pi #sts
03 0.000000000 0.000000000 4
04 0.382683432 ~0.750000000 42 U[1874] edges: 9 blocks: 2 orient: + U[2675] edges: 9 blocks: 1 orient: -
05 0.000000000 0.000000000 148 e
06 0.707106781 -0.250000000 597 (r —) ij-j ]
07 0.000000000 0.000000000 1664 L —_—
08 0.287265358 -0.125000000 4616 _jz] ]
09 0.000000000 0.000000000 10720
10 1.071080574 0.554599790 24125 . . iont:
11 0.000000000 0.000000000 48980 U[2329] edges:9 blocks: 1 orient: +
12 0.207106781 -0.875000000 96186
em: dabcgefjhimklpnorg [_C
gem: jrmedcognabgfihlpk
h0v36 glifodcpgkjbamrhne
9 1 .

109 (0)6 1 blinks [r—] ]

2
a2 #s(full) 1314 E=

r mod theta/pi #sts
03 0.000000000 0.000000000 4
04 0.382683432 -0.750000000 42
05 0.000000000 0.000000000 148
06 0.707106781 -0.250000000 597
07 0.000000000 0.000000000 1664
08 0.698211993 0.911923021 4616
09 0.000000000 0.000000000 10720
10 0.216719089 0.302155969 24125
11 0.000000000 0.000000000 48980
12 0.353773305 -0.136224103 96186
gem: dabcgefjhimklpnosgrut

jlredctgnapbimgsoukhf
h0 v42 pgihakbucfjogtremlnsd




APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

199

9 1 U[1360] edges: 9 blocks: 3 orient: + U[2862] edges: 9 blocks: 3 orient: -
0)6 4 blinks
110 (0) E_r[l—\_l ‘ _E‘LT
[
32 #s(full) 2 Lo
r mod theta/pi #sts (w
03  0.000000000 0.000000000 4
04 0.923879532 -0.250000000 42 U[2077] edges: 9 blocks: 3 orient: -
05 0.000000000 0.000000000 148 0
06 0.707106781 -0.750000000 597 ——1-
07 0.000000000 0.000000000 1664 [LJ
08 0.587937801 -0.875000000 4616
09 0.000000000 0.000000000 10720 -
10 1.027696142  0.480312683 24125 . P
11 0.000000000 0.000000000 48980 VI2349] edges: 9 blocks:2 orent +
12 0.866025404 -0.125000000 96186 o
em: dabcgefjhimklpno ’T rLJ_]
gem: jpmedchglnbofaik !
h0v32 oligchdpekjbnmaf
9 1 U[1367] edges: 9 blocks: 1 orient: + 9 1
111 (0)9' 2 blinks . . 112 (0)3' 6 blinks
[
20 #s(full) 16 | B 0 52 #s(full) 12
r mod theta/pi #sts - r mod theta/pi #sts
03 0.707106781  0.000000000 2 , 03 0.707106781  0.500000000 2
04 0.500000000 0.000000000 34 U[2844] edges:9 blocks: 1 orient:+ | 04 0, 500000000 -0.250000000 34
05 0.407505394 0.065658810 70 05 0.659357578 0.165658810 70
06 0.500000000 -0.500000000 319 C 06 0.500000000 -0.500000000 319
07 0.470386173 -0.499390308 658 ] ] 07  0.479972316 -0.040515544 658
08 0.415512481 0.000000000 1816 [ 08  0.303427098 -0.375000000 1816
09 0.527905174  0.137557362 3496 — 09  0.758846336  0.125312257 3496
10 0.166060646 -0.131317619 7561 10 0.434752416 0.668682381 7561
11  0.198473994 -0.304013785 13414 11  0.951726811 -0.509284632 13414
12 0.635497309 -0.102416382 25114 12 0.704155434  0.219672871 25114

em: eabcdhfgkijnlmporgtsvuywx
gem: hngxfewkgosvjrmypbautlidc
h0 v80 gjgyxnuihbrkeswfalpmcovtd

em: dabchefgkijnlmgopsrutxvwzy
gem: kjwydtnihmargglxbofszucpev
h0v562 msxjplkzfnciodaeugvyrbtgwh

U[1368] edges: 9 blocks: 1 orient: + U[2969] edges: 9

2

-]

blocks: 1 orient: -

&)

J

—

(o

U[2845] edges: 9 blocks: 1 orient: + U[3057] edges: 9

]

U[2865] edges: 9 blocks: 2 orient: +

N[n

(

U[3217] edges: 9

EJ

blocks: 2 orient: +

G

5
U=__J

blocks: 1 orient: +

915 ©)9" 1 blinks

U[1371] edges: 9 blocks: 1 orient: +

152 ss(partial) 601 C
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 34
05 0.676651102 0.720655987 70
06 0.500000000 -0.500000000 319
07 0.979531220 -0.266068303 658
08 0.191341716 0.500000000 1816
09 1.146895383 0.453921945 3496
10 0.457856714 0.558688026 7561
11 0.318669577 0.060252228 13414
12 0.795227552 -0.877285205 25114

dabchefgkijnlmgoptrsvuywxAzCBED

3

[— gem: kEwedvlihgtjfAnzrgBacyuCmxoDpsb
—J > h0v62 ghmDpkuCErfxcbdeavwgtjAiBysznol
9 1 U[1373] edges: 9 blocks: 1 orient: + U[2984] edges: 9 blocks: 1 orient: -
114 (0)5 4 blinks - E—' a
R0 #s(full) 707 C Cl4 o= —Jﬂ
r mod theta/pi #sts U -
03 0.707106781 0.000000000 2
04 0.500000000 0.500000000 34 U[1625] edges: 9 blocks: 1 orient: -
05 0.977197538 0.100000000 70
06 0.288675135 1.000000000 319 Cj_‘
07 0.940337163 -0.785409299 658 o
08 1.385819299 -0.250000000 1816 [_ — ]
09 1.553760363 -0.418168821 3496
10 0.954915028 -0.200000000 7561 . . ;
11 1.899053096  0.100497924 13414 UG58 edges:9 blocks: 1 orent *
12 1.055485789' -0.256037843 25114 I —
em: dabchefglijknmporgtswuvyx _'_]
gem: humpdyjvnwxtlbsekorciaggf —
h0v50 sygfudoihmbvrgncpjaetlxwk -
9 1 U[1379] edges: 9 blocks: 2 orient: +
115 (0)4 3 blinks
Ci=5
a0 #s(full) 9 ]
r mod theta/pi #sts —
03 1.000000000 0.250000000 4
04 0.707106781 ~0.625000000 46 U[1890] edges: 9 blocks: 1 orient: +
05 2.427844145 -0.450000000 160 )
06 0.577350269 -0.333333333 693 CETj
07 2.691199208 0.954943398 1916 ) l::Eﬂj
08 2.724256389 -0.888760100 5560 I
09 2.021010173 0.214242354 12820
10 4.971162960 0.431257745 29725 X X —
11  1.480658934  0.651644480 59960 U[3384] edges:9 blocks: 2. orent: +
12 4.978500660 -0.275012268 120222 rlJ
em: dabchefgkijmlonrpgtsvuxw :]
gem: kpuwdxmihlaggvbojfrctnes :_jJ
h0v48 gixrnljpsufkemwcvdbogath
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9 1 U[1380] edges: 9 blocks: 2 orient: + 9
116 (0)4 1 blinks 117 (0) 1 blinks
. (i .
20 #ts(partial) 905 1:] 0 #its(partial) 604
r mod theta/pi #sts (— r mod theta/pi #sts
03 1.000000000 -0.250000000 4 03 0.707106781 0.000000000 4
04 0.707106781 0.125000000 46 04 0.500000000 0.000000000 72
05 1.849943576 -0.317079923 160 05 0.721222998 0.163081267 268
06 0.577350269 0.333333333 693 06 0.288675135 0.000000000 1257
07 2.776256795 -0.195314919 1916 07 0.270927115 -0.494655207 3704
08 0.649286435 -0.407718179 5560 08 0.349854384 1.000000000 10976
09 4.292555538 -0.3420440098 12820 09 0.343706491 0.220825926 26440
10 3.537383539 -0.768578374 29725 10 0.520162612 -0.326162534 61625
11 2.810921732 -0.499663716 59960 11 0.460650972 -0.564461072 128060
12 4.559108336 -0.969791948 120222 12 0.825249981 -0.146275019 256776
gem: Qabcgefjhimklpnosqrutwvyg gem: Qabcgefjhimklpnosqrutwy
" jvspdotgrachumfebyklngxwi " jvuedlograpfcmhkbwtsngi
h0v50 1tiysavmcojfxgwgpburenkhd h0 v46 rghmaoicbtjnvwugpedkfsl
U[1424] edges: 9 blocks: 1 orient: + 9 2 U[1425] edges: 9 blocks: 1 orient: +
118 (0) 3 2 blinks
o=
-]
_,—:] 20 s(full) 1 -_]
— r mod theta/pi #sts
03 0.707106781 0.000000000
04 0.500000000 0.000000000 U[3040] edges: 9 blocks: 1 orient: -
05 0.141995114 0.000000000 268 [—
06 0.866025404 0.000000000 1257 IJT
07 0.748757834 -0.134383415 3704 fc:;j
08 0.574025149 0.000000000 10976 ————'i]
09 0.234325518 -0.666666667 26440 L
10 0.020162612 0.000000000 61625
11 0.182357329 0.175477954 128060
12 0.895233401 -0.134073673 256776
em: dabchefgkijnlmporgts
gem: kgsedcoihnmgrjltpafb
h0v40 ggmjoibrntlkcfshaped
9 2 U[1428] edges: 9 blocks: 1 orient: + U[3038] edges: 9 blocks: 1 orient: -
119 (0)3® 5 blinks pu— )
36 E? h
r #ts(full) 2 = Cﬂ
. | — [ S—
r mod theta/pi #sts °
03 0.707106781 0.000000000 4 ) )
04 0.500000000 0.000000000 72 U[2130] edges: 9 blocks: 1 orient: - U[3090] edges: 9 blocks: 1 orient: -
05 0.371748034 0.200000000 268 2
06 0.866025404 0.000000000 1257 CT1 [
07  0.770142225  0.067203793 3704 -=P _r']_r_]:]
08 0.732537816 0.000000000 10976 | o
09 0.124682004 0.888888889 26440 ® ®
10 0.138196601 -0.400000000 61625 . . -
11  0.206831122 0.163761201 128060 U[2243] edges: 9 blocks: 1 orient:
12 0.344136804 -0.127285205 256776
. dabcgefjhimklpnorqg cl5
gem: jpmrdlhgfnoigakbce il
h0 v36 pohmibrcegiqdlfank - C
9 1 U[1429] edges: 9 blocks: 1 orient: + 9
120 (0)3" 2 blinks A 121 (0) 3 blinks
[l
8 s(full) 1 C :IJ 2 #s(full) 4
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 -0.500000000 2 ) 03 0.707106781 0.000000000 2
04 0.500000000 0.250000000 34 U[1451] edges:9 blocks:1 orient+ | g4 0.500000000 1.000000000 34
05 0.251852184 0.965658810 74 05 0.219149851 -0.075632347 74
06 0.500000000 0.500000000 335 r—r_ 06 0.288675135 0.000000000 335
07 0.577799334 0.510981805 722 L::] 07 0.622363437 -0.626079932 722
08 0.144914431 0.375000000 2020 l—L] 08 0.349854384 -0.500000000 2020
09 0.119796837 -0.699338324 3940 09 0.527831488 0.477942100 3940
10 0.063429523 -0.931317619 8689 10 0.048026657 0.151264694 8689
11 0.765388933 0.652162014 15446 11 0.579671906 0.808161774 15446
12 0.784902329 -0.297226098 29406 12 0.874348881 -0.986927388 29406
gem: dabcheﬁglijknmqoptrswuvzgyCABED gem: eabcdifgh:!.jkomnrpqustwizy
' hEzedyisnfAoltmCvgagDrBwjckxpub *  lnwgfedzriuokxaysjgvmtpbch
h0v62 npfEsBoghamvwjgbidzutlkrDCyceAx h0v52 uinyltvpbwfsrchogzekagjdxm
U[1432] edges: 9 blocks: 1 orient: + 9 1 U[1442] edges: 9 blocks: 1 orient: + U[3073] edges: 9 blocks: 1 orient: +
122 (0)3" 4 blinks F ._.C
=
I 5 5[] ot #s(full) 14 [ J——J 0
— r mod theta/pi #sts C
03 0.707106781 -0.500000000
U[1452] edges: 9 blocks: 1 orient: + 04 0.500000000 ~0.750000000 U[2198] edges: 9 blocks: 1 orient: +
05 0.587011475 0.728007122 82 [
—| 06  0.500000000  0.500000000 379 o \
T n 07  0.443518390 -0.878071379 838 -
L___ 08 0.686110531 -0.125000000 2428 J
09 0.150758159 -0.706211732 4732 4
. . S 10 0.344582472 -0.456014245 10741 . . N
U[2907] edges: 9 blocks: 2 orient: 11 0.508037201 _0.855155686 18992 U[2856] edges: 9 blocks: 1 orient: +
l 12 0.107480158 -0.156593252 36910
M
F [Ur_ﬁ gem: dabchefglijknmgoptrsvuywxAz [_[_] ]
b | *  hAiedpuxgzvmlrntcokfysjagwb |
—J h0v54 gzfwsnbihApuxcvkjdyltormega [
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9 U[1446] edges: 9 blocks: 1 orient: + 9
123 (1) 2 blinks — 124 (0) 1 blinks
a—|-
(0 #ts(full) 1884 1 | _Jhl 20 #s(full) 2
r mod theta/pi #sts -J |r mod theta/pi #sts
03 1.000000000 0.000000000 4 . 03 0.707106781 0.000000000 4
04 0.000000000 0.000000000 72 U[1824] edges:9 blocks: 1 orient+ | g4 0.500000000  0.000000000 42
05 0.726542528 -0.700000000 268 ____ 05 0.634136124 -0.842016670 148
06 0.000000000 0.000000000 1257 _C:J 06 0.288675135 0.000000000 597
07 0.782077483 0.222269693 3704 07 0.405025765 -0.030759908 1664
08 0.414213562 -0.250000000 10976 __rb 08 1.273733916 0.000000000 4616
09 0.994158976 -0.388888889 26440 — 09 0.821528456 -0.177026154 10720
10 1.121318070 -0.424367653 61625 10 0.402128624 -0.315966660 24125
11 0.801614021 -0.631554794 128060 11 0.630351343 -0.351387232 48980
12 0.779548045 -0.388311615 256776 12 1.575407565 -0.116147897 96186
em: dabchefgkijnlmporgtsvuxw em: dabcgefjhimklpnosgrutwvyx
gem: kwnedcvihoarpsxgblfutmgj gem: joredcexgkapyumwilfvsntbhg
h0v48 fvitludxpbekhgncowrgajsm h0v50 1sehcbywgtjnvakgpufoxmdri
U[1458] edges: 9 blocks: 1 orient: + 9 U[1461] edges: 9 blocks: 1 orient: +
0 1 blinks
B 125 (0) [:_m
—_
L_r—j 12 #s(full) 27 E ( E=l
l_J_' r mod theta/pi #sts - j
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 34
05 0.822620061 0.644778926 70
06 0.288675135 0.000000000 319
07 0.693937186 -0.091603978 658
08 0.191341716 0.500000000 1816
09 0.678127866 0.620105881 3496
10 0.676703764 0.710442147 7561
11 1.029667938 -0.887783113 13414
12 0.674304208 -0.652817568 25114
em: dabchefgkijnlmgopsrvtuywxAzCBED
gem: hgxkdEgacrDfjonvBmt swAuiCypbzel
hOv62 jvfxncuzhCskEydwDglBgbmoeitAarp
9 U[1466] edges: 9 blocks: 1 orient: + U[2233] edges: 9 blocks: 1 orient: +
126 (0) 5 blinks L !
ra0 #ts(full) 1 15 == ﬂJ
r mod theta/pi #sts l:
03 0.707106781 0.000000000 4 ) )
04 0.500000000 0.000000000 42 U[1563] edges: 9 blocks: 1 orient: +  U[2866] edges: 9 blocks: 1 orient: +
05 0.141995114 -0.200000000 176
06 0.288675135 0.000000000 705 C —L—L_
07  0.314455055 -0.481345143 2184 cl—15 [_ )
08 0.191341716 1.000000000 6124 S Tl — ]
09 0.095251192 0.892177536 15028
10 0.020162612 0.400000001 34213 . . -
11  0.301979940 -0.138824522 71688 UI738] edges:9 blocks: 1 orent
12 0.999011926 -0.074618671 142038 r
em: dabchefgkijmlpnorgtsvuxw l l—
gem: hupxdgkjnvgbimftowrclase T
h0v48 wsvlmcrihpdkegaxunbgtfoj S el
9 U[1469] edges: 9 blocks: 1 orient: + U[2135] edges: 9 blocks: 1 orient: + U[2505] edges: 9 blocks: 1 orient: +
127 (0) 16 blinks = [_‘]
42 [_&]] | i & 1
ra #ts(full) 1 = = ==
r mod theta/pi #sts l:
03 0.707106781  0.000000000 4 _ _ _
04 0.500000000 0.000000000 42 U[1743] edges: 9 blocks: 1 orient: + U[2203] edges: 9 blocks: 2 orient: - U[2763] edges: 9 blocks: 1 orient: -
05 0.573741760 0.675632347 176 g [
06 0.288675135 0.000000000 705 ()
07 0.302368913 0.302547636 2184 \:—l: —_—] Eq%_j
08 0.191341716 0.000000000 6124 v :] [__ \_J_
09 0.446412923 0.398777273 15028 ]
10 0.329179607 0.648735306 34213 . . - . : . : . —
11 0.753386966 0.349720505 71688 U[2111] edges: 9 blocks: 1 orient: + U[2237] edges: 9 blocks: 1 orient: + U[2800] edges: 9 blocks: 2 orient:
12 1.092784174 0.151271810 142038 > — Q
em: Sabcdifghljkomngpsrut [___ _U_:] C—J— M ]
gem: isjufetmgorhlgckapbnd el _] O D
h0 v42 kjhpnugcbiasfrdogetlm L

U[2805] edges: 9 blocks: 1 orient: +

)

=

of

.
L

-

U[3094] edges: 9

kS

[

U[2868] edges: 9 blocks: 1 orient: +

=N
o

i

¢

]

U[3000] edges: 9 blocks: 1 orient: -

£

giny
ol

-

U[3104] edges: 9

85

U[3218] edges: 9

blocks: 1 orient: +

blocks: 2 orient: -

&

5

%

5

(o))

blocks: 2 orient: -

P

s

U

U[3357]

edges: 9 blocks: 2 orient: -
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9128 ©)3" 6 blinks
58

r, #ts(full) 2

r mod

03 0.707106781 -0
04 0.500000000 -0
05 0.547263648 0
06 0.500000000 0
07 1.173773800 -0
08 0.237769002 0.
09 0.454055849 -0.
10 0.299497500 0.
11 0.670224239 -0.
12 0.726132972 0.
gem:

theta/pi #sts
.500000000 2
.750000000 34
.300000000 74
.500000000 335
.743060031 722
875000000 2020
279103222 3940
400000000 8689
785829873 15446
488870328 29406

dabchefgkijnlmgoptrswuvyxAzDBC
hnzDdpvutglkByswCaoirgfmbcxAje

h0 v60 CBrvkmbihxugswnctpfleAojDydgaz

U[1474] edges: 9 blocks: 1 orient: +

]

Eﬁ

[

—

5

e

U[2212] edges: 9 blocks: 1 orient: -

=

L J T
¢ —-J
U[2269] edges: 9 blocks: 1 orient: +
M

I
(o ﬂ

U[2296] edges: 9 blocks: 1 orient: -

r[__

h
I

U[3116] edges: 9 blocks: 1 orient: +

D
G

3l

¢

5

U[3118] edges: 9 blocks: 1 orient: +

Tl
gl

¥

9129 ©)5" 1 blinks

8 s(partial) 240
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 0.500000000 66
05 0.707106781 0.100000000 130
06 0.288675135 1.000000000 859
07 0.128706231 0.714285714 1588
08 0.461939766 0.750000000 5684
09 1.336733944 0.333333333 9780
10 0.500000000 -0.200000000 25405
11 0.874150037 -0.229293735 41030
12 0.714957726 -0.904488201 87686

gem:

dabchefgkijnlmgoptrsvuxw
hxnvdupabwlkotmjrgfcsegi

h0 v48 wjgftncihbpesdvkaomlgxur

U[1483] edges: 9 blocks: 3 orient: +

it

g

©

130 (0)3" 2 blinks

M8 ms(full) 5

r mod

03 0.707106781 -0
04 0.500000000 -0
05 0.493730098 0
06 0.500000000 0
07 0.897862870 -0
08 0.079256334 0
09 0.256902236 -0
10 0.243769410 0
11 0.470513827 -0
12 0.094734345 0.

em:

«Q

theta/pi

.500000000
.750000000
.354068341
.500000000
.737119727
.875000000
.571794196
.291863317
.751115650

000000000

dabchefgkijnlmgoptrsvuxw
hsmedljagtfkexnrvuwgpibo

h0 v48 jmlrwsunhaxgbitedgvocfpk

#sts
2

66
130
859

1588
5684
9780
25405
41030
87686

U[1487] edges: 9 blocks: 2 orient: +

Q- E
EJ

(=

i

931 0)5" 3 blinks

8 ss(full) 2

r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 -0.500000000 66
05 0.707106781 -0.900000000 130
06 0.288675135 1.000000000 859
07 0.318026934 0.795946579 1588
08 0.079256334 -0.750000000 5684
09 0.395134764 -0.030254754 9780
10 0.500000000 -0.200000000 25405
11 0.649285896 -0.716571650 41030
12 0.545034801 0.579053683 87686

. dabchefgkijnlmgopsr
gem: krfedcnghsabogmlip]j

h0v38 ghgnaribcflksodmejp

U[1488] edges: 9 blocks: 2 orient: +

—
J

=

blocks: 1

U[1656] edges: 9 orient: +

[

U[2454] edges: 9

@

9.3 ©)5" 11 blinks

U[1492] edges: 9 blocks: 2 orient: +

U[2639] edges: 9

f
o

U[2735] edges: 9

blocks: 2 orient: +

[

kil

0 #s(full) 4
r mod theta/pi #sts
03 0.707106781 0.000000000 2 ) )
04 0.500000000 -0.500000000 34 U[1651] edges: 9 blocks: 1 orient: - U[2670] edges: 9 U[2965] edges: 9 blocks: 1 orient: +
05 0.437016024 0.900000000 82 ) 'j 1
06 0.288675135 1.000000000 379 (F —/ —tT- E — ("
07 0.488964444 -0.375797714 838 rLJ [__ L
08 0.461939766 -0.750000000 2428 - |I__:3 L <2
09 0.397823687 -0.714441523 4732 -
10 0.190983006 0.200000000 10741 . . I . ' iont: - . . ont:
11 0.483114696 0.668838762 18994 U[2490] edges: 9 blocks: 1 orient: U[2724] edges: 9 blocks: 1 orient: U[3046] edges: 9 blocks: 2 orient: +
12 0.734490785 0.419842373 36910 . C P
‘ha C|—|7) —In m)
em: dabcgefjhimklpnorg 3 J =5 )
gem: jonedglgkaphrmbifc (= L_Jr_ 3 ) C]__ _’j
h0v36 1lnhmibpceqgjodfarkg L
U[3289] edges: 9 blocks: 3 orient: - 9 U[1493] edges: 9 blocks: 2 orient: + U[2550] edges: 9 blocks: 2 orient: +
0 7 blinks
- [_T[:: 133 (0) CI:__r—_] 9 r—]J,
l 0 #s(full) 5 C ' 7
o r mod theta/pi #sts C
03 0.707106781 0.000000000 2
U[3315] edges: 9 blocks: 2 orient: + | (4 0.500000000 1.000000000 34 U[1519] edges: 9 blocks: 1 orient: - U[2559] edges: 9 blocks: 1 orient: -
— ) 05 0.573741760 0.924367653 82 N *’
(e 5 06 0.288675135 0.000000000 379 rnl _]'l
ol 07 0.588849168 -0.362938789 838 [ Ul] r | j
E[- ) 08 0.032829048 -0.500000000 2428 » L) L
09 0.491117692 0.193567495 4732 U
10 0.329179607 0.151264694 10741 . X S X . .
11 0.518737558 _0.585110332 18992 U[1532] edges: 9 blocks: 1 orient: U[2669] edges: 9 blocks: 2 orient: +
12 0.542481506  0.835559021 36910 N A ==
em: dabcgefjhimklpnosgrvtuxw (e tl—l
gem: jtwpdomguanshcfexbvrilkqg ) —
h0 v48 nlugicxprvijbamdsoehwfktg _— J
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U[3293] edges: 9 blocks: 2 orient: + 9
r_L 134 (1) 1 blinks
-
(= 30 s(full) 10
_:b r mod theta/pi
03 1.000000000 0.000000000
04 1.000000000 0.000000000
05 0.000000000 0.000000000
06 1.000000000 0.333333333
07 1.563662965 0.214285714
08 2.414213562 0.000000000
09 1.532088886 -0.111111111
10 1.000000000 0.000000000
11 2.058270847 0.251847142
12 2.909312911 0.054978281
em: dabcgefjhimklpnorg
gem: jpfedcoggminalrbkh
h0v36 ofmjiknglpbergadhc

#sts
8
76
416
1875
6760
21160
58248
145685
334928
719652

U[1497] edges: 9 blocks: 2 orient: +

9,35 ©)9" 1 blinks

42

U[1513] edges: 9

blocks: 1 orient: +

9,36 ©)9"  3blinks

M4 as(full) 2
r mod theta/pi
03 0.707106781 0.000000000
04 0.500000000 0.000000000
05 0.305141982 -0.854068341
06 0.500000000 -0.500000000
07 0.661944335 0.158234536
08 0.032829048 0.000000000
09 0.560984751 0.368571730
10 0.093111629 -0.291863317
11 0.319743862 -0.039065067
12 0.390599713 -0.172020870

gem:

dabchefgjimklpnosqgrutwv
jupvdorthabgnmswlgfikec

h0v46 slntuimrfpjoavbkdhggwce

#sts
2

34

82
379
838
2428
4732
10741
18994
36910

o #ts(full) 5
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 66
05 0.371748034 1.000000000 130
06 0.500000000 0.500000000 859
07 0.641171545 -0.120606466 1588
08 0.191341716 1.000000000 5684
09 0.085287514 0.055555556 9780
10 0.138196601 0.000000000 25405
11 0.170421523 -0.682294401 41030
12 0.094734345 0.750000000 87686
. dabcgefjhimklpnosqgrut
gem: julkdphgfgectmsraionb
h0 v42 uemlhaobgnjsckigptdrf
U[1515] edges: 9 blocks: 1 orient: + 1
N F 9137 (0)4" 2 blinks
[
ANR=AN] B0 ms(full) 4
= ! )
r mod theta/pi
03 1.000000000 0.250000000
U[1526] edges: 9 blocks: 1 orient: + | (4 0.707106781 0.375000000
N rF___ 05 0.811393378 0.074367653
[ ] 06 0.577350269 0.333333333
JJ 07 0.091869444 0.722169585
08 0.866025404 -0.366586724
° 09 0.470786746 -0.084454727
) 10 0.263637690 -0.075632347
U[2556] edges.-g blocks: 1 orient: + 11 0.436028309 _0.333987557
12 0.803704376 0.269987808
C£§1 em: dabcgefjhimklpnorgts
| LJ 98M:  jckedmggtacprbhlofni
i]__ hOv40 nleoibrpsqgjfamdtkgch

#sts
4
40
156
581
1780
4772
11640
25913
54020
105676

U[1534] edges: 9 blocks: 1 orient: +

e

=3

]

P

U[3085] edges: 9

blocks: 1 orient: +
gl

U

9.3 (0)16" 4 blinks

U[1540]

edges: 9

blocks: 1 orient: +

)

U[3086] edges: 9 blocks: 1 orient: +

[l

30 #s(full) 232 @ A D
r mod theta/pi #sts
03 1.000000000 -0.250000000 4
04 0.000000000 0.000000000 40 U[1565] edges: 9 blocks: 2 orient: -
05 1.129775731 0.195931659 156 —:
06 1.154700538 0.000000000 581 =)
07 0.064961507 0.035714285 1780 C__”{S]
08 0.765366865 0.437500000 4772 C__
09 0.788206534 0.124606061 11640
10 0.367086387 -0.545931659 25913 . . iont: -
11  0.429960593  0.838559566 54020 U[2999] edges: 9 blocks: 1 orient:
12 0.732050808 0.125000000 105676 C
em: dabcgefjhilkomngpsr r —]
gem: jirgdksgbaoplcfmenh _Fj
h0v38 rmgjhcpensiabkgofld —_—
9 1 U[1544] edges: 9 blocks: 1 orient: +

139 (0)9 2 blinks n [

50 D

ra #ts(full) 16586
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 18 U[2956] edges: 9 blocks: 1 orient: -
05 0.885491183 0.600000000 58 g
06 0.500000000 0.500000000 211 C—j
07 0.563634280 0.705258244 526 [
08 0.732537816 0.500000000 1384 __:%33
09 0.606557665 0.666666667 2856 —
10 0.784094635 0.800000000 6161
11 0.512132350 -0.997943765 11310
12 0.963767388 0.869562114 21218
gem: dabcgefjhimklpnosgrutwvyx

jwkedmygpacgxhluobvsitrfn
h0v50 xfnlvurpggjdcmthyiawbeosk
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9 1 U[1547] edges: 9 blocks: 1 orient: + U[3310] edges: 9 blocks: 3 orient: +
0)3 6 blinks N
140 (0) [ }rﬂ £: C__J —
30 ss(full) 1 t (
. — PR—
r mod theta/pi #sts C
03 0.707106781 -0.500000000 2
04 0.50000 g 0 g 0 0.250000000 18 U[2555] edges: 9 blocks: 2 orient: - U[3322] edges: 9 blocks: 2 orient: +
05 0.493730098 0.245931659 58 (m ) [ ——
06 0.500000000 0.500000000 211 ) ==
07 0.788858921 0.219457799 526 c=
08 0.620452434 -0.625000000 1384 __L_] __J:ij
09 1.188920537 0.957431003 2856 =
10 0.243769410 0.508136683 6161 . . N . A
11 0.344577296 _0.941025705 11310 U[2958] edges: 9 bloski1 orient: U[3355] edges: 9 blocks: 3 orient:
12 0.842577290 -0.400616160 21218 [ — I q
em: eabcdifghljkomnrpgustxvw —) r C
gem: opugfedctiwmlvabnxrjhgks [_ .Tf']j J
h0 v48 whjpuvmkacbgrsdolgnfxtie —J O
9 U[1550] edges: 9 blocks: 1 orient: + 9
141 (0)4 1 blinks "] rf“_ 142 (0)9 4 blinks
U
(a0 #is(full) 2747 [[ ] 30 ss(full) 3
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.250000000 4 03 0.707106781 0.000000000 4
04 0.707106781 -0.375000000 72 04 0.500000000 0.000000000 72
05 0.200811416 0.250000000 268 05 0.141995114 0.000000000 268
06 0.577350269 -0.333333333 1257 06 0.500000000 -0.500000000 1257
07 0.091869444 0.507883871 3704 07 0.318026934 -0.918339135 3704
08 0.463104841 0.414916382 10976 08 0.349854384 1.000000000 10976
09 0.562607654 -0.035558477 26440 09 0.315705916 -0.222222222 26440
10 0.671915800 0.218178351 61625 10 0.020162612 0.000000000 61625
11 0.754566786 -0.141182720 128060 11 0.336849353 -0.071171470 128060
12 0.670662584 -0.425359324 256776 12 0.401121409 -0.093406748 256776
em: dabcgefjhimklpnorgts em: dabcgefjhimklpnorqg
gem: gthldkrmonjecfispagb gem: mpredchggkjnalibof
h0v40 fsrinahgdogbtmjckple h0v36 gfjophabkmiecgrlnd
U[1551] edges: 9 blocks: 1 orient: + U[3022] edges: 9 blocks: 4 orient: - 9 1 U[1564] edges: 9 blocks: 1 orient: +
r'] — 143 (0)4" 6 blinks '
] o =
[— ] ‘o 58 s(full) 1 o=b
r mod theta/pi #sts —
03 1.000000000 0.250000000 4
U[1579] edges: 9 blocks: 1 orient: + 04 0.707106781 0.875000000 46 U[1583] edges: 9 blocks: 1 orient: +
3 05 0.200811416 0.950000000 160 g
i 06 1.154700538 0.000000000 693 Cj
B 07 1.659083045 -0.055215109 1916 L-——_J
08 1.140286162 0.245636354 5560 r:::
09 1.630753257 0.530029993 12820
. . N 10 0.387498750 -0.083429989 29725 ' . —
U[1674] edges: 9 blocks: 2 orient: + 11 1.969844832 -0.290568824 59960 U[1797] edges: 9 blocks: 1 orient:
/. 12 1.310624849 -0.111243436 120222
T gem: c.iabcgefjhimklprllorqts [ !:J%_]
o *  jnsrdkhgoapgbmiftecl [‘ = j
hOv40 tfgokiambejsrldcphng

U[2166] edges: 9

G

&

blocks: 1 orient:

L7

9.4 (0)16" 4 blinks

U[1567] edges: 9 blocks: 2 orient: +

() &8

U[2951]

edges: 9 blocks: 1 orient: -

—

e

0 ms(full) 1
r mod theta/pi #sts
03 1.000000000 -0.250000000
U[2383] edges: 9 blocks: 1 orient: + 04 0.000000000 0.000000000 U[1594] edges: 9 blocks: 1 orient: +
C 05 1.019963345 0.086918733 204 —
06 0.577350269 -0.333333333 837 L Ir\
l_c—_DJ 07 0.416379240  0.200135103 2604 —
08 0.765366865 -0.062500000 7472 _—
— 09 0.460842353 -0.259499332 18484
. . . | 10 0.387498750 -0.316570011 42229 . : N
U[3138] edges: 9 blocks: 2 orient: 11 0.417662648 -0.143990808 89272 U[2541] edges: 9 blocks: 2 orient:
D% 12 0.732050808 -0.541666667 177256 Pl—_)
o . dabcgefjhimklpnorgts > cl-
C_l-] LJ gem: jsledkhgfricnmbtpaogq o
hOv40 phsgbjleofntidmakcrg
9 2 U[1578] edges: 9 blocks: 1 orient: +
0)3 1 blinks
145 (0) o5
0 #s(full) 5 l_LJl
r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 74
05 0.843294502 -0.083429989 272
06 0.866025404 0.000000000 1329
07 0.457057394 0.025036957 3844
08 0.415512481 0.000000000 11736
09 0.098598360 -0.142368331 27820
10 0.711145618 0.166859979 66225
11 0.523994775 -0.016479919 135880
12 0.538137357 -0.029046484 276666

gem:

dabchefgkijnlmgopsrvtuxw
hipedxljnagkvsmurgbwcotf

h0 v48 grelmupihxnwcktafvosgbdj
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9 U[1581] edges: 9 blocks: 1 orient: + 9 1
146 (1) 1 blinks '—C 147 (0) 16" 1 blinks
(a0 #s(full) 4 c—J 32 #s(full) 8
r mod theta/pi #sts [_"_' r mod theta/pi #sts
03 1.000000000 0.000000000 4 03 1.000000000 0.250000000 4
04 0.000000000 0.000000000 40 04 1.000000000 0.625000000 40
05 0.726542528 0.500000000 156 05 0.525731112 -0.250000000 156
06 0.000000000 0.000000000 581 06 1.154700538 0.000000000 581
07 1.469820564 0.720928251 1780 07 1.460870634 0.406661084 1780
08 1.158941651 0.418673297 4772 08 1.000000000 0.437500000 4772
09 0.429979877 -0.522553309 11640 09 0.121323411 0.416666667 11640
10 0.898055953 0.700000000 25913 10 0.447213595 0.400000000 25913
11 0.441578193 0.338717643 54020 11 1.606822612 0.301088952 54020
12 0.973365870 0.622714795 105676 12 1.154700538 0.541666667 105676
em: dabchefgkijnlmgoptrsvuxw em: dabcgefjhilknmpo
gem: ntfedcbshgwkpvruxoigmalj gem: jnlodphgkamfibec
h0 v48 pjslowkaubggrenhdxcitfvm h0 v32 mkigcodpebjalfnh
U[1586] edges: 9 blocks: 1 orient: + 9 1 U[1588] edges: 9 blocks: 1 orient: +
148 (0) 16" 1 blinks '—C
30 =)
r420 #ts(full) 14 =
r mod theta/pi #sts (
03 1.000000000 0.250000000 4
04 1.000000000 0.625000000 40
05 1.129775731 0.604068341 156
06 0.577350269 0.333333333 581
07 0.182018097 0.392857143 1780
08 1.000000000 0.437500000 4772
09 1.508334324 0.252901947 11640
10 0.867632644 0.236918733 25913
11 1.236234838 0.479293735 54020
12 1.527525232 0.314481141 105676
em: dabcgefjhimklon
gem: jmledcngkaiobhf
hOv30 1kifndcmgbjaoeh
9 1 U[1589] edges: 9 blocks: 1 orient: + 9 1
149 (0)9 2 blinks e 150 (0)5° 5 blinks
=]
cl—
2 #s(full) 4 =D rat #s(full) 17
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 2 ) 03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 66 U[1682] edges:9 blocks:1 orlent+ | g4 0.500000000 0.500000000 66
05 0.721222998 0.836918733 130 ”_E 05 0.437016024 0.100000000 130
06 0.500000000 0.500000000 859 5] 06 0.288675135 1.000000000 859
07 0.707019336 -0.181056531 1588 C 07 0.472606344 0.656967215 1588
08 0.032829048 -0.500000000 5684 =l 08 0.303427098 0.750000000 5684
09 0.734667690 0.230094329 9780 09 0.595668315 0.228902444 9780
10 0.520162612 0.326162534 25405 10 0.190983006 -0.200000000 25405
11 0.350764584 -0.541110082 41030 11 0.635287354 -0.228600564 41030
12 0.612372436 0.750000000 87686 12 0.538030402 -0.738153184 87686
em: dabchefgkijnlmporqustwvyxAz em: dabcgefjhimklpnosgrutwv
gem: krfedcuwhApjxgnaosbmgtivzyl gem: jrgedcugkpitnmsawbovhlf
h0v64 Aymkrltacegvipxwzjogfunsbdh h0v46 tlojbkgnswreahcgpfumvid
U[1590] edges: 9 blocks: 1 orient: + U[2747] edges:9 blocks: 2 orient: + 9 1 U[1593] edges: 9 blocks: 1 orient: +
r—L: [1 ) 151 (0)4 1 blinks [__E_‘
s p— . |
h:j J Jﬂ rf_,‘s #ts(partial) 1025 \:_,—_J
Ld _J r mod theta/pi #sts
) ) 03 1.000000000 -0.250000000 4
U[1684] edges: 9 blocks: 1 orient: + U[3285] edges: 9 blocks: 3 orient: - 04 0.707106781 -0.875000000 72
—_E (em] [: 05 1.743652839 0.520299312 268
']_J r—_j 06 1.154700538 0.000000000 1257
[_ l LJ l 07 1.305235308 -0.790489738 3704
_ﬂ" 08 2.423080755 0.677086573 10976
09 1.762935229 0.099558337 26440
. : N 10 1.945145788 -0.567079923 61625
U[2641] edges: 9 blocks: 2 orent 11  2.450669673  0.889879505 128060
Q.3 12 1.341879750  0.266576303 256776
|j% em: dabcgefjhimklpnosgrvtuxw
LJ] gem: mosudtxggkjiplbanwcfervh
h0v48 ogfpwhbcmteuijrdganslxkv
9 1 U[1612] edges: 9 blocks: 1 orient: + U[2786] edges: 9 blocks: 1 orient: +
152 (0)9 4 blinks = SR
52 C — 19
122 #s(full) 19 (=6 [ J
r mod theta/pi #sts ° L
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 34 U[1660] edges: 9 blocks: 1 orient: +
05 0.740288226 -0.881121839 82 c
06 0.500000000 =-0.500000000 379 EQ
07 0.720776256 0.111709574 838 _Er_
08 0.191341716 0.500000000 2428 r
09 0.760959800 -0.406297668 4732
10 0.548026657 -0.237756321 10741 . . S
11  0.491566491  0.786747302 18994 U[2114] edges:9 blocks: 1 orent
12 0.547432601 -0.709566933 36910 N M
em: dabchefgkijnlmgopsrutwvyxAz ! )
98M:  nozedxjpsvlkfAnawqurigtmeyb l U
h0 v54 spnmtogxhrvewcfbzjylkudiAga
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9 1 U[1616] edges: 9 blocks: 1 orient: + U[1725] edges: 9 blocks: 1 orient: - U[2787] edges: 9 blocks: 1 orient: +
153 (0)5' 10 blinks — — —
46 == q?lﬁ [ C1
rs0  #ts(full) 10 ] =h l !_J%j
r mod theta/pi #sts ! [__ -
03 0.707106781 0.000000000 2 ) ) )
04 0.500000000 0.500000000 34 U[1623] edges: 9 blocks: 1 orient: + U[1763] edges: 9 blocks: 1 orient: - U[2855] edges: 9 blocks: 1 orient: +
05 0.674473890 0.575632347 82 —_ P
06  0.288675135 1.000000000 379 (| o= [__jl A1
07 0.327600330 -0.540319827 838 - ij 5
08 0.079256334 -0.250000000 2428 r h— |]
09 0.385041078 0.688597840 4732 -
10 0.454915028 0.848735306 10741 . . . . . N X . .
11 0.964118076 20.991600641 18994 U[1665] edges: 9 blocks: 1 orient: + U[2117] edges: 9 blocks: 1 ov:nt. U[2983] edges: 9 blocks: 1 orient: +
12 0.479662002 -0.375392086 36910 r
, m! =
em: dabcgefjhimklpnosgrutwv I—I_‘T & ) 5
98M:  Jxprdgtglwbvumfsoechnia (EEE] | U cl/—
h0 v46 nulovckspgjftrdwmahgbei 1
U[3017] edges: 9 blocks: 1 orient: + 9 U[1621] edges: 9 blocks: 1 orient: +
1 154 (0)  2blinks E—
l oy
< - L[ =I5
[_ C—]j 52 s(full) 1 =5
— r mod theta/pi #sts [
03 0.707106781 0.000000000 2 )
04 0.500000000 1.000000000 34 U[2982] edges: 9 blocks: 1 orient: +
05 1.318715156 -0.934341190 82
06 0.288675135 0.000000000 379 ]
07 1.462608123 0.343220405 838 ———7:
08 1.115221249 0.500000000 2428 s
09 1.199040190 -0.443334424 4732
10 1.739009663 -0.131317619 10741
11 1.289001803 0.515353542 18994
12 1.557396556 -0.989975646 36910
em: dabchefgkijnlmgopsrutwvyxAz
gem: hrxedvlpnggkuysajAofmtcwzib
h0 v64 swglomyAhvugxentdpjrkazfcbi

9155 ©)11" 1 blinks

r38  ms(full) 253

r mod theta/pi #sts
03 0.707106781 -0.500000000 4
04 0.500000000 -0.750000000 42
05 0.573741760 -0.975632347 208
06 0.288675135 1.000000000 877
07 0.856255886 0.357142857 2744
08 0.844623199 -0.125000000 7876
09 0.239622258 -0.579853891 19540
10 0.329179607 0.951264694 44937
11 0.320884810 -0.863636364 94720
12 0.460571866 0.619926531 188718

. dabcgefjhimklongpsr
gem: gsjodkprfmincleahgb

h0v38 foghmadgrpjbnelksic

U[1632] edges: 9 blocks: 2 orient: +

9,56 )5 4blinks

0 #s(full) 1

r mod
03 0.707106781
04 0.500000000
05 0.847848483
06 0.288675135
07 0.363294685
08 0.686110531
09 0.437681400
10 0.718847051
11 0.643293159
12 0.571545092
gem:

theta/pi
0.000000000
-0.500000000
-0.463081267
1.000000000
0.831882359
-0.750000000
0.482962589
0.926162534
-0.805672931
0.603752444

dabchefgkijnlmgopsrvtuywxAz
kwuAdgpihnxgojrlfyzscbvamte

#sts
2

34

82
379
838
2428
4732
10741
18994
36910

h0 vb4 tisxmlzwgvikeonhbpyadArucgj

U[1638] edges: 9 blocks: 1 orient: +

Bt

[:?_J

U[2959] edges: 9 blocks: 1 orient: -

L) &l

]

U[2475] edges: 9 blocks: 1 orient: +

)

I

U[2718] edges: 9 blocks: 1 orient: +

9.5 ©)9"  2blinks

-0

0.
-0.
0.
-0.
0.
-0.
0.

theta/pi #sts
.000000000 2
.000000000 66
.475632347 130
500000000 859
035403393 1588
000000000 5684
644536259 9780
951264694 25405
914001096 41030
214104768 87686

dabchefglijkpmnosgrutwvyxAz

M8 ms(full) 8

r mod
03 0.707106781
04 0.500000000
05 0.573741760
06 0.500000000
07 0.243647527
08 0.732537816
09 0.801331354
10 0.329179607
11 0.263986216
12 0.616286842
gem:

lkredtAzhpoafsyjmuvgecnxwbig

h0v564 gnmkuozysrtclbAgpwixvejdhaf

U[1654] edges: 9 blocks: 1 orient: +

[E3

U[2452] edges: 9 blocks: 1 orient: +

=D

iEgéég:J =

==

J
9 1 .

158 (0)5' 1 blinks

80 ss(partial) 788

r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 -0.500000000 34
05 0.358715914 -0.045931659 70
06  0.288675135 1.000000000 319
07  0.504059956  0.133158515 658
08  0.144914431 -0.750000000 1816
09  0.787127154 -0.298381170 3496
10 0.128677107 0.091863317 7561
11 0.242652521  0.284696827 13414
12 0.370074100 0.952872422 25114

gem:

dabchefgkijnlmgoptrsvuxwzyBADC
ksyedzCihAgjuonmaxbptDvfcrlgBw

h0 v60 tvkjwmbufocCirdlDgeBygshxAzapn

U[1658] edges: 9 blocks: 1 orient: +

e

rL___:
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9150 ©)3" 2 blinks

U[1722] edges: 9 blocks: 1 orient: +

9160 ©)3" 2 blinks

g
a
54 50
r #ts(full) 3 Lclj r #ts(full) 39
r mod theta/pi #sts ! r mod theta/pi #sts
03 0.707106781 0.500000000 2 . 03 0.707106781 0.500000000 4
04 0.500000000 -0.250000000 66 U[1758] edges:9 blocks:1 orient+ | g4 0.500000000  0.750000000 46
05 0.354591908 0.624367653 130 '—_j 05 0.659357578 0.965658810 184
06 0.500000000 -0.500000000 859 [_ | 06 0.500000000 -0.500000000 789
07 0.244841935 -0.885869518 1588 Un 07 0.889237290 -0.178977397 2360
08 0.079256334 0.625000000 5684 ” 08 0.844623199 0.125000000 6876
09 0.722942933 0.958384910 9780 09 0.741125745 0.565145034 16496
10 0.125735421 -0.248735306 25405 10 0.434752416 -0.931317619 38465
11 0.759021753 -0.627492082 41030 11 0.041437827 -0.755324653 79336
12 0.412937438 0.130073469 87686 12 0.612372436 1.000000000 159786
em: dabchefgkijnlmposgrutwvyxAz em: dabcgefjhimklpnosgrutwvyx
98M: 1 rmadz lwpggkybniuovsjtafcxe gem: jgoydmhgraxvsltbpifcnukwe
h0 v54 mgugkrblhvziawydptAfconsjex h0 v50 1fgstvkmpgjayxducworibenh
U[1726] edges: 9 blocks: 1 orient: + 9 1 U[1728] edges: 9 blocks: 1 orient: +
[_l—_] 161 (0) 11" 2 blinks [_l—_]
(—J—'T] 38 fis(full) 8 (—J—TJ
r mod theta/pi #sts
03 0.707106781 0.500000000 4
U[2836] edges: 9 blocks: 1 orient: - 04 0.500000000 0.750000000 46 U[2225] edges: 9 blocks: 1 orient: -
) 05 0.798872081 -0.954068341 184
r_[—ﬂ 06 0.288675135 1.000000000 789 '_
_:J:] 07 0.427396691 -0.567203793 2360 [__J_]_J__]
[_ 08 0.461939766 0.125000000 6876 —C
° 09 0.353139798 0.078108864 16496
10 0.638196601 0.908136683 38465
11 0.409328090 -0.570885987 79336
12 0.380971319 0.839456188 159786
em: dabcgefjhimklongpsr
gem: jisedrggmapobkfnhlc
h0v38 1frhiskoggjanmdcepb
agJ g
9 1 U[1729] edges: 9 blocks: 1 orient: + U[2975] edges: 9 blocks: 1 orient: -
162 (0)3" 4 blinks [
0 o s
42 L -
rs #ts(full) 1 [' | :
r mod theta/pi #sts —J
03 0.707106781 0.500000000 4 )
04 0.500000000 0.750000000 46 U[2227] edges: 9 blocks: 1 orient: +
05 0.493730098 0.554068341 184
06 0.500000000 -0.500000000 789 1 C+—_
07 0.096845405 0.875797715 2360 j
08 0.079256334 -0.875000000 6876 ] —5
09 0.493703845 -0.291101292 16496
10 0.243769410 -0.108136683 38465 . . —
11  0.565198929 0.555760265 79336 UI2837] ‘edges: 9 blocks: 1 orent:
12 0.801841127 1.000000000 159786 E]t‘—1
em: dabchefgkijnlmgopsrut U
gem: kgtedrnihmaojglfupcsb [_
h0v42 mfgpjbarnohksuetclgdi °
9 2 U[1734] edges: 9 blocks: 1 orient: + 9 1
163 (0)3” 2 blinks c 164 (1)3 8 blinks
—17
M ds(iull) 34 [_ C_—'j:] 42 #s(full) 2
r mod theta/pi #sts J r mod theta/pi #sts
03 0.707106781 0.000000000 4 ) 03 1.000000000 -0.500000000 4
04 0.500000000 0.000000000 46 U[2396] edges:9 blocks:1 orient:+ | g4 1.000000000 0.250000000 46
05 0.573741760 0.324367653 184 C‘] 05 1.328131026 -0.554068341 184
06 0.866025404 0.000000000 789 r_] 06 1.732050808 0.500000000 789
07 0.395987850 -0.166028250 2360 Cl_lj 07 0.643104132 -0.214285714 2360
08 0.191341716 1.000000000 6876 LJ 08 1.585786438 0.375000000 6876
09 0.413942163 0.770343793 16496 09 0.867280227 -0.128236049 16496
10 0.329179607 -0.648735306 38465 10 0.589511796 0.124367653 38465
11 0.570897515 -0.699955709 79336 11 0.665808306 0.756330968 79336
12 0.049038106 -0.500000000 159786 12 0.866769112 0.070146338 159786
gem: dabcgefjhimklpnosqgrvtu gem: dabchefgkijnlmgopsrut

jutldrhgfvsenmcgpikoba
h0v44 usehcnivgfjpgkbrtlomad

krmedlgihtafconbupijsg
h0v42 mgfgjobaspuktrceindhl

U[1736] edges: 9 blocks: 1

P

orient: +

U[2405] edges: 9 blocks: 1 orient: +

=N

C

-

U[2176] edges: 9 blocks: 1 orient: +

&)
U[2347] edges: 9 blocks: 2 orient: +
QR N B
5
| (=]

U[2463] edges: 9 blocks: 1 orient:

U[2705] edges: 9 blocks: 1 orient: +

&l

U[2829] edges: 9

blocks: 1 orient: +

b &g

=

il

of

U[2666] edges:9 blocks: 2 orient: +

e
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965 ©)9" 2 blinks
28 #ts(partial) 816

r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 66
05 0.305141982 -0.745931659 130
06 0.500000000 0.500000000 859
07 1.038374378 -0.018771459 1588
08 0.415512481 -0.500000000 5684
09 0.253511216 0.135409447 9780
10 0.093111629 -0.508136683 25405
11 0.656047687 -0.769031090 41030
12 0.668428582 -0.968046589 87686
gem: dabchefglijkomnrpgtsvuxwzyBADC

hCAwdpDartbmlkfouigzsevyxBcjng
h0 v60 vACgtyBohdprwaukijslcinmgfDzxeb

U[1788] edges: 9 blocks: 1 orient: +

1%

U[1882] edges: 9 blocks: 1 orient: +

=5
l.olJ
UH

U[1791] edges: 9 blocks: 1 orient: + U[1983] edges: 9 blocks: 1 orient: -

—
07 o) () &

U[1885] edges: 9

af

vl

(

blocks: 1 orient: + U[2152] edges: 9 blocks: 1 orient: +

(

]

)

J

B

E

U[1886] edges: 9 blocks: 1 orient: + U[2253] edges: 9 blocks: 1 orient: +

U[2339]

blocks: 1 orient: -
[

l L

—|J

blocks: 1 orient: -

[ rﬁ

|
=

—J

edges: 9

U[2343] edges: 9

i

U[2378] edges: 9 blocks: 1 orient: -

9,66 ©)3" 15 blinks
M8 ms(full) 43
r mod
03 0.707106781 -0
04 0.500000000 0
05 0.712531706 -0
06 0.500000000 0
07 0.716917712 -0
08 1.227306631 0
09 0.750180034 -0
10 0.507701433 0
11 0.612011325 -0.
12 0.211832436 0

theta/pi #sts
.500000000 2
.250000000 66
.639303917 130
.500000000 859
.799911722 1588
.375000000 5684
.415584853 9780
.278607834 25405
952804178 41030
.647583618 87686

dabcgefjhimklpnosgrvtuxw
mrtwdvhgpkjiafusoblxgnec

h0 v48 ugkvailxoesbnmfgpwcrjdth

U[2418] edges: 9 blocks: 1 orient: -

Bk

U[2419] edges: 9 blocks: 1 orient: -

<

h)

U

4

%

7

U[3003] edges: 9 blocks: 1 orient: +

0

U[3064] edges: 9 blocks: 1 orient: -

=L

J_J]

U[2651] edges: 9 blocks: 1 orient: -

U[3106] edges: 9 blocks: 1 orient: +

— — —e P
= e ] air =
Sl O— UE) E=) b
= U 59— L ! =l
9 U[1806] edges: 9 blocks: 1 orient: + 9 1
167 (0) 2 blinks '_[-’_1 168 (0)4 1 blinks
E |
8 s(full) 4662 A= 122 #its(partial) 867
r mod theta/pi #sts C r mod theta/pi #sts
03 0.707106781 0.000000000 2 ) 03 1.000000000 -0.250000000 4
04 0.500000000 1.000000000 66 U[1856] edges:9 blocks: 1 orient: + | g4 0.707106781  0.625000000 86
05 0.533005286 0.769146580 130 05 0.753783304 0.019146580 296
06 0.288675135 0.000000000 859 [ f_] ] 06 0.577350269 -0.333333333 1641
07 0.498997727 -0.775715890 1588 __tr 07 1.017947180 -0.281816142 4444
08 0.415512481 -0.500000000 5684 L 08 0.866025404 -0.133413276 14736
09 0.463948619 -0.862580021 9780 09 0.773108425 -0.145834443 33220
10 0.284094635 0.461706841 25405 10 0.305021828 0.449671663 83625
11 0.544166495 -0.253483525 41030 11 1.406449233 0.613560349 165280
12 0.688855672 -0.772814474 87686 12 1.244132032 0.097933772 350166
em: dabchefgkijnlmgoptrswuvyxAzCBED em: dabchefgkijmlpnosgrutwvzxy
gem: hCAndErazgykuDbBwpfmtxjvlicgoes gem: mjsxdzvohnlkabigpucgwtyerf
h0v62 1vfrscbohmDgjinuCEekAgBwzypxatd h0v62 tizojrlxvehygmdcufasnbkwgp
U[1828] edges: 9 blocks: 1 orient: + 9 1 U[1868] edges: 9 blocks: 4 orient: +
E 169 (0)9 1 blinks —
— -
C ——'|:] rgo #ts(partial) 646 LJ—’ |
r mod theta/pi #sts (]
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 42
05 0.371748034 -0.200000000 148
06 0.500000000 -0.500000000 597
07 0.634884924 -0.907807284 1664
08 0.732537816 1.000000000 4616
09 0.707106781 0.500000000 10720
10 0.138196601 0.400000000 24125
11 0.091722682 0.909090909 48980
12 0.353553391 -0.250000000 96186
em: dabcgefjhimklpnorgts
gem: jtgodnhgrapcfmeklsib
hOv40 ogtplksqgcfjeahrdnmbi

9170 ©) 11" 1 blinks
36

rh #ts(full) 4

r mod theta/pi #sts
03 0.707106781 0.500000000 4
04 0.500000000 0.750000000
05 0.371748034 -0.900000000 148
06 0.288675135 1.000000000 597
07 0.714600034 -0.846910564 1664
08 0.461939766 -0.875000000 4616
09 0.105235305 0.833333334 10720
10 0.138196601 0.800000000 24125
11 0.707106781 -0.772727273 48980
12 0.809630852 -0.677420481 96186

. dabcgefjhimklpnorg
gem: jromdlngpacfehkgib

h0v36 ngiglkbprfjeamdhoc

U[1869] edges: 9 blocks: 4 orient: +

| @t
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9,74 ©2" 3 blinks

M ms(full) 13

r mod theta/pi #sts
03 0.000000000 0.000000000 4
04 0.382683432 0.000000000 48
05 0.000000000 0.000000000 220
06 0.788675135 1.000000000 1065
07 0.000000000 0.000000000 3108
08 0.298414962 0.912713694 9536
09 0.000000000 0.000000000 22748
10 0.660113865 0.711702483 54913
11 0.000000000 0.000000000 112040
12 0.150846371 -0.840395416 230392
gem: dabcgefjhimklpnorgtsvu

juoedtmgpafrhlsvkncgbi
h0 v44 1phmkvacsejgdfutoirbgn

U[1870] edges: 9 blocks: 2 orient: + 9 1
TI— 172 (0) 10" 4 blinks
—
_'LU:] L 130 #its(full) 951
r mod theta/pi #sts
b
03 0.000000000 0.000000000 4
U[2324] edges: 9 blocks: 1 orient: - 04 0.923879533 1.000000000 48
’_—1__ﬁ 05 0.000000000 0.000000000 220
C;ijj 06 0.788675135 0.000000000 1065
| 07 0.000000000 0.000000000 3108
l 08 0.847242829 0.938482682 9536
09 0.000000000 0.000000000 22748
. . e 10 0.707106781 0.050000000 54913
UI2672] edges: 9 blocks: 1 orent= | 37 57600000000  0.000000000 112040
= ] 12 0.726121125 0.938209321 230392
Clj1] gem: dabcgefjhimklpnorg
l '_j *  jkoedcngrapghmfbli
— h0v36 nlkihmpegcjbfadrog

U[1877] edges: 9 blocks: 2 orient: +

% E:EL

U[2070] edges: 9 blocks: 3 orient: +

1t [

U[2330] edges: 9 blocks: 1 orient: -

=

U[2676] edges: 9 blocks: 1 orient: +

&

9173 ©)4" 1 blinks

U[1889] edges: 9 blocks: 1 orient: +

)
-0
24 #ts(partial) 500 1 [_ L'j

r mod theta/pi #sts

03  1.000000000 0.250000000 4
04 0.707106781  0.875000000 46
05 1.343226432 -0.878007122 160
06 1.154700538 0.000000000 693
07 1.987489392  0.035255749 1916
08 0.240024675 0.518826703 5560
09  3.460725371 -0.869572883 12820
10 2.070937244 -0.609539354 29725
11  4.449707833 -0.137273242 59960
12 3.761847182  0.032724831 120222

em: dabchefgkijmlpnosgrvtuxwAyz
gem: mAzxdwouhtlkrvgypajsincegfb
h0v54 yjtorpxsAgaenmzvilhcwfubkdg

9,74 ©)6" 1 blinks

M2 ps(full) 4

r mod theta/pi #sts
03 0.000000000 0.000000000 4
04 0.382683432 -0.250000000 54
05 0.000000000 0.000000000 200
06 0.707106781 0.250000000 937
07 0.000000000 0.000000000 2664
08 0.577365218 0.593445880 8140
09 0.000000000 0.000000000 18928
10 0.634004431 0.095346851 45445
11 0.000000000 0.000000000 91776
12 0.641672798 -0.894809631 188546
gem: dabchefgkijnlmgopsrut

kortdunihpasbgmjgflec
h0v42 mgpulgbanrekhtjsfocid

U[1925] edges: 9 blocks: 1 orient: +

= (&

.75 (1)4" 1 blinks

42 #ts(partial) 988

r mod theta/pi #sts
03 1.414213562 -0.250000000 8
04 1.000000000 0.875000000 98
05 3.280843188 0.419146580 536
06 3.000000000 0.000000000 2575
07 3.326616259 -0.725829180 9328
08 5.082167562 0.788508795 29900
09 4.363323426 0.222679345 82608
10 6.288811516 -0.384289187 208897
11 6.221859690 -0.858983569 481448
12 5.598191312 0.456292158 1040582
gem: dabcgefjhimklpnosqgrut

jtnedlkgsapfcmghoburi
h0v42 pehgiatcbujnrskfdmlgo

U[1967] edges: 9 blocks: 1 orient: +

=l

9.7 (1)4"  5blinks

B4 ss(full) 1

r mod theta/pi #sts
03 1.414213562 -0.250000000 8
04 0.000000000 0.000000000 98
05 2.182643357 0.174367653 536
06 2.645751311 -0.106147807 2575
07 0.629384245 -0.107142857 9328
08 2.828427125 0.187500000 29900
09 3.362351452 -0.042957818 82608
10 1.433781047 0.030853420 208897
11 3.777539815 0.155543386 481448
12 4.000000000 -0.041666667 1040582

. dabchefgkijnlmgop
gem: kgnedcmihoabpfjgl

h0v34 jgpligbanhdkoemct

U[1970] edges: 9 blocks: 1 orient: +

&

U[1971] edges: 9 blocks: 1 orient: +

)
=
U[2280] edges: 9 blocks: 1 orient: -

[

U[2979] edges: 9 blocks: 2 orient: -

B

U[3269] edges: 9 blocks: 2 orient: -

9.7 (4" 4blinks

20,0 #s(ull) 7
r mod
03 1.414213562 -0
04 1.000000000 -0
05 2.288245611 0
06 3.000000000 0
07 2.000000000 0
08 2.797932652 0
09 3.741657387 0
10 2.236067977 0
11 2.449489743 0
12 3.605551275 0
. dabchefgkijmlon
gem: kmoedclihgajnbf

h0v30 gfjnokamecbdhli

U[1975] edges: 9 blocks: 1 orient: +

il

theta/pi #sts
.250000000
125000000 98 U[1999] edges: 9 blocks: 1 orient: -
.050000000 536
.000000000 2575 [;Ll
.079312442 9328 [ 1
.356173297 29900
.356147808 82608 —
.400000000 208897 . . —
1793148887 481448 U[3132] edges: 9 blocks: 3 orient:
.812167042 1040582 L' E

U[3267] edges: 9 blocks: 2 orient: -

ekse
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U[1978]

edges:

978 ©)3" 4 blinks

9

blocks: 1 orient: +

il

|

blocks: 1 orient: +

.

=t

| C—

orient: +

M

8 s(full) 2 % l Tl
r mod theta/pi #sts
03 0.707106781 -0.500000000 2
04 0.500000000 0.250000000 34 U[2331] edges: 9
05 0.646166766 ~-0.515710813 74 '
06 0.500000000 0.500000000 335 (7
07 0.376617178  0.808885393 722
08 1.068793963  0.375000000 2020
09 0.203733757  0.244557838 3940
10 0.417531489 0.031421626 8689
11 0.312686599 0.457703330 15446 UI2375] edges: 9 blocks: 1
12 0.433039410  0.253535322 29406

. dabchefgkijnlmgoptrswuvyxBzADC
gem: kAsedcrphyBwzCnDggfutblmjxvaoi
h0 v60 mfzBACjtnplkaxugvodhygiwrcDsbe

UEs)

U[2413] edges: 9 blocks: 1 orient: +

S (el

9 1 U[1982] edges: 9 blocks: 1 orient: + U[2417] edges: 9 blocks: 1 orient: + U[3004] edges: 9 blocks: 1 orient: -
179 (0)7" 8 blinks T l I [‘
N ) |
20 #s(full) 2 [ EEgwy [E - jl : —%G
r mod theta/pi #sts Lj
03 0.707106781 -0.500000000 2
04 0.500000000 ~0.250000000 34 U[2336] edges: 9 blocks: 1 orient: + U[2653] edges: 9 blocks: 1 orient: + U[3066] edges: 9 blocks: 1 orient: +
05 0.624233485 -0.586167270 74 [ r_“ ——¢ j
06 0.288675135 0.000000000 335 *
07 0.960771339 -0.972169585 722 l ___J qla_ ’-] _J]
08 0.349854384 0.625000000 2020 C
09 0.227411619 -0.664980228 3940 —_— 4 —
10 0.389667444 0.172334540 8689 . . . . ' N
11 0.424351868 0.923805236 15446 U[2377] edges: 9 blocks: 1 orient: + U[2741] edges: 9 blocks: 2 orient:
12 0.873185687 0.330662063 29406 [l_ —
em: dabchefgkijmlpnorgtsvuxwzy ] ]
gem: htnedlrkwuapcmyfovjzsxiggb - C |
h0v62 vgftmgbuhpykodxzcwrniaselj - J
9 U[1997] edges: 9 blocks: 1 orient: + 9
180 (2) 1 blinks D 181 (0) 2 blinks
B4 ms(full) 177 h B0 ms(full) 4
r mod theta/pi #sts r mod theta/pi #sts
03 1.414213562 0.000000000 8 03 0.707106781 0.000000000 2
04 1.000000000 1.000000000 118 04 0.500000000 1.000000000 34
05 3.531591136 0.624367653 680 05 0.175515613 0.400000000 70
06 1.732050808 0.333333333 3427 06 0.288675135 0.000000000 319
07 3.492914996 0.890973934 12752 07 0.285362093 -0.290505809 658
08 4.491277421 0.565948829 41724 08 0.732537816 -0.500000000 1816
09 2.137696553 -0.952084422 116880 09 0.575807654 -0.378542251 3496
10 7.868279993 0.767079923 298725 10 0.030805730 -0.800000001 7561
11 3.622631174 0.451744350 693880 11 0.551405577 0.712543863 13414
12 6.908838600 0.964545125 1509026 12 0.543484606 1.000000000 25114

em: dabcgefjhimklpnorgtsvu
gem: jtmudlpgoasnvighikrbec
hO v44 1kftosirvbjadmeuphcngg

em: dabchefgkijnlmgopsrutwvzxyCABED
gem: htyvdwiugflkzCnrgpBsaexjcEDboAm
h0v62 wzmAsgCBhcoyDbrElkedxuavintigjp

U[2014] edges: 9 blocks: 1 orient: + 1 U[2023] edges: 9 blocks: 2 orient: +
E 9132 0)4 1 blinks l_]
Clc A=l
‘ | D_] 30 #s(partial) 1031 _-,LT[_J
LJ r mod theta/pi #sts
03 1.000000000 0.250000000 4
U[2261] edges:9 blocks:1 orient:- | g4 0.707106781 -0.125000000 166
r—0—~ 05 0.525731112 -0.050000000 584
. JJ_EZTJ 06 1.154700538  0.000000000 4487
] LT_J 07 2.535803101 -0.019418423 12764
L 08 1.155762275 -0.102941752 52212
o 09 0.674810760 -0.731312625 124428
10 0.170820393 -0.200000000 364953
11 1.106431677 -0.656761421 761728
12 1.879545708 -0.724383840 1818514
. dabchefgkijnlmgoptrsvuxw
gem: hxprdunasclkogmjwviftegb
hO v48 sugfxdcbhnmvpjtkrglwiaoe
9 U[2029] edges: 9 blocks: 1 orient: +
183 (1) 1 blinks C
M0 ms(full) 14 oL
- - (75
r mod theta/pi #sts
03 1.000000000 0.000000000 8
04 1.000000000 0.000000000 108
05 0.000000000 0.000000000 640
06 0.000000000 0.000000000 3127
07 0.801937736 1.000000000 11752
08 1.000000000 1.000000000 38024
09 1.285575219 0.722222222 106920
10 0.618033989 0.400000000 271945
11 0.959846053 0.099543132 632720
12 0.732050808 -0.166666667 1372676
. dabcgefjhimklpnorgts
gem: jrpedohgmt fgibkcsnla

h0v40 nlesthorbkjiamdgpfgc
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9 U[2034] edges: 9 blocks: 1 orient: + 9 1
184 (1) 2 blinks ’—[-_ 185 (0)4" 3 blinks
(a3 #s(full) 29 __T_J[‘:] ) #s(full) 2
r mod theta/pi #sts J r mod theta/pi #sts
03 1.000000000 0.000000000 4 . 03 1.000000000 0.250000000 4
04 0.000000000 0.000000000 46 U[2986] edges:9 blocks: 1 orient- | g4 0.707106781  0.875000000 46
05 0.381966011 -0.800000000 188 . 05 0.200811416 0.950000000 188
06 0.000000000 0.000000000 765 L [ 06 0.577350269 0.333333333 765
07 0.504726977 0.099258986 2368 —ET: 07 0.599674716 -0.981535077 2368
08 0.717438935 0.195913276 6668 L 08 1.124597095 -0.728631455 6668
09 0.737891832 0.277777778 16296 09 0.716299119 -0.545863454 16296
10 0.236067978 0.000000000 37237 10 0.529764523 -0.460696083 37237
11 0.240890652 -0.432707274 77884 11 0.596297622 -0.195709881 77884
12 0.866769112 -0.679853662 154394 12 0.806229600 0.091773110 154394
em: dabcgefjhimklpnosgrvtuxw em: dabcgefjhimklpnorgts
gem: jxvodmrgwaenslkuphfbgcit gem: jpmedlhggtbrcsikofna
h0 v48 tgpwxclmskjvobhfnairdgue h0v40 gisntmoebrjdplcfakgh
U[2039] edges: 9 blocks: 1 orient: + 9 1 U[2051] edges: 9 blocks: 3 orient: +
E 186 (0) 12" 1 blinks ﬁ
_—ﬂ] 30 s(full) 1 cl-=15 ‘]
J r mod theta/pi #sts
03 1.000000000 -0.250000000 8
U[2769)] edges:9 blocks:2 orient- | g4 0,707106781 -0.875000000 132
05 0.850650808 -0.750000000 744
[jlc- 06 1.000000000 0.500000000 4505
——é] 07 2.093113139 -0.424180386 17048
p— 08 1.778823646 0.653194166 64912
09 1.303626487 -0.125859861 188616
. . . | 10 1.283438193 0.134341190 545353
UI2988] ‘edges: 9 blocks: 1 erient:~ | 77 57060205061 -0.829437541 1322600
12 2.732050808 0.291666667 3186596
E 2 em: dabcgefjhimklpnorg
= l gem: jmpedgngkaihblfroc
h0v36 gkiorpcmgbjahedfln
9 1 U[2052] edges: 9 blocks: 3 orient: + 9 1
187 (0) 12" 1 blinks E_”ﬁ 188 (0) 10" 2 blinks
30 #s(full) 25 cl=15 L} ra)  #ts(full) 156
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.250000000 8 03 0.000000000 0.000000000 4
04 0.707106781 0.375000000 132 04 0.923879533 1.000000000 42
05 1.650335359 0.913081267 744 05 0.000000000 0.000000000 160
06 1.000000000 -0.500000000 4505 06 0.788675135 0.000000000 637
07 0.736976229 0.678571429 17048 07 0.000000000 0.000000000 1904
08 1.155762276 0.477941752 64912 08 1.261284216 0.729115361 5284
09 2.577402769 -0.978810815 188616 09 0.000000000 0.000000000 12772
10 2.131112570 -0.279344013 545353 10 1.581138830 -0.602416382 28881
11 1.373116949 -0.222968290 1322600 11 0.000000000 0.000000000 60016
12 2.732050808 0.208333333 3186596 12 1.888625382 -0.022016502 118422
em: dabcgefjhimklongpsr em: dabcgefjhimklpnorgts
gem: jrpedkmgoafchlsnbgi gem: jnledshggapcbmitofrk
h0v38 lormkgacpejgdfbishn h0v40 oeihtangcsjgrlfdpmkb
U[2055] edges: 9 blocks: 4 orient: + U[2059] edges: 9 blocks: 4 orient: +
9 1 .
E f_ 189 (0)2° 2 blinks rr—
—= [_]—.
= 130 #s(full) 740 =
G J r mod theta/pi #sts
03 0.000000000 0.000000000 4
U[2063] edges: 9 blocks: 4 orient: + 04 0.923879533 -0.500000000 42 U[2065] edges: 9 blocks: 4 orient: +
05 0.000000000 0.000000000 160
[ rl']-] 06 0.788675135 1.000000000 637 rl']j
___LJJ 07 0.000000000 0.000000000 1904 ;jj
08 0.822571766 0.154326672 5284 d
o 09 0.000000000 0.000000000 12772
10 0.502778683 0.733480848 28881
11 0.000000000 0.000000000 60016
12 1.131088383 -0.443964279 118422
em: dabcgefjhimklongpsr
gem: jolpdkrgmasgnibechf
hOv38 oshlgibmfpjdckrneag
9 2 U[2060] edges: 9 blocks: 2 orient: +
190 (0)3 1 blinks
ro #ts(partial) 466 rlJ_LJ
r mod theta/pi #sts L
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 142
05 0.798872081 0.545931659 536
06 0.866025404 0.000000000 3575
07 0.558632095 -0.545883677 10988
08 1.497904681 1.000000000 40836
09 0.895842943 0.511788960 103452
10 0.638196601 0.908136683 283977
11 1.327906701 0.828605733 620752
12 2.144873177 0.404488201 1412938
em: dabcgefjhimklpnorgtsvu
gem: jsnvdkrgtapucmbfohgile
h0 v44 tggnlobspkjiaurecfvmdh
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991 (032 1 blinks

36 ss(full) 10
r mod theta/pi
03 0.707106781  0.000000000
04  0.500000000 0.000000000 142
05 1.279920545  0.089085396 536
06 0.866025404  0.000000000 3575
07 0.859701243  0.067643930 10988
08 1.880588113  0.000000000 40836
09 1.674077232 -0.138807319 103452
10 1.638196601 -0.178170792 283977
11  2.384681887 -0.262396676 620752
12 2.144873177 -0.404488201 1412938
em: dabcgefjhimklpnorg
gem: jogedclgkpihrmbafn

h0v36 hprgcldnfkjigamboe

U[2061] edges: 9

blocks: 2 orient: +

LB

D102 (0)3% 1 blinks
M0 ms(full) 426

r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 46
05 1.203001910 0.200000000 248
06 0.866025404 0.000000000 1247
07 0.753041503 -0.285714286 4136
08 0.191341716 0.000000000 14132
09 0.793023581 -0.239347160 36864
10 1.447213595 -0.400000000 97117
11 1.149245400 -0.609000108 215724
12 0.683012702 -0.500000000 480058
em: dabcgefjhimklpnorgts

gem: jmredgsgkaitplfbochn

h0v40 mlhjkrbcfongaedsptgi

U[2066] edges: 9 blocks: 2 orient: + 9 1

[_] r] 193 (1)3" 6 blinks

Nl

h d 58 s(full) 2
r mod theta/pi
03 1.000000000 -0.500000000
04 0.000000000 0.000000000
05 1.175570505 1.000000000
06 1.000000000 0.333333333
07 0.801937736 0.785714286
08 1.732050808 -0.070913276
09 1.595818538 -0.854183441
10 0.381966011 -0.400000000
11 1.425885328 0.661119362
12 1.732050807 -0.250000000
em: dabchefgkijnlmgopsr
gem: komedclshragfbnjgpi
hOv38 jgplsgbarhdkoemcfin

#sts

1247
4136
14132
36864
97117
215724
480058

U[2068] edges: 9 blocks: 2 orient: +

A
I

U[2314] edges: 9 blocks: 3 orient: -

] s

U[2809] edges: 9 blocks: 2 orient: -

X e

U[2891] edges: 9 blocks: 3 orient: +

s

U[3382] edges: 9 blocks: 3 orient: -

B BE)

U[3408] edges: 9 blocks: 2 orient: -

fogil

ciﬂ

E

9 1 U[2069] edges: 9 blocks: 2 orient: + 9 1
194 (1)3 3 blinks [_]E_ 195 (0)2° 1 blinks
42 FEJ 42
o #ts(full) 2 Iy #ts(full) 7
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.500000000 4 ) 03 0.000000000 0.000000000 4
04 0.000000000 0.000000000 46 U[2305] edges:9 blocks:3 orient+ | g4 0.382683432  0.000000000 30
05 0.381966011 -0.100000000 248 05 0.000000000 0.000000000 112
06 1.000000000 0.666666667 1247 55] 06 0.211324865 0.000000000 421
07 2.211353372 -0.472169585 4136 [r b 07 0.000000000 0.000000000 1224
08 1.732050808 0.679086724 14132 B S — 08 0.137949690 0.500000000 3332
09 1.441778656 -0.038430618 36864 — 09 0.000000000 0.000000000 7924
10 1.561311660 0.754068341 97117 UI3377] edges: 9 blocks: 3 orient: + 10 1.251853814 -0.460949838 17745
11 1.556680729 -0.540531415 215724 ’ ' ) 11 0.000000000 0.000000000 36528
12 1.732050807 0.250000000 480058 l q 12 0.200809997 -0.336982751 71666
. dabcgefjhimklpnorgtsvu -0 . dabcgefjhimklpnosgrut
gem: josudphgfavcegmtinlrbek rL' L' gem: juskdpoggaecrmhftnlib
h0v44 ghnpkuomtejgbcldsfavri 0 h0v42 gkirctpmebjnulasodgfh
U[2072] edges: 9 blocks: 3 orient: + 9 U[2089] edges: 9 blocks: 2 orient: + U[2426] edges: 9 blocks: 1 orient: +
196 (0) 6 blinks C—1
o 0 ﬂ[ﬁ—] =
ro #ts(full) 1 l —3 C:]
r mod theta/pi #sts W
03 0.707106781 0.000000000 4 ) )
04 0.500000000 0.000000000 42 U[2129] edges: 9 blocks: 1 orient: + U[2873] edges: 9 blocks: 1 orient: +
05 0.798872081 -0.454068341 160
06 0.288675135 0.000000000 637 cln —1
07 0.210928687 -0.384973272 1904 —_ [ul i}
08 0.574025149 1.000000000 5284 [:.l [ —
09 0.530873376 -0.881393180 12772
ig 8?321‘2222]5‘ gggg%%giig 22(8)18_]6‘ U[2245] edges: 9 blocks: 1 orient: + U[3092] edges: 9 blocks: 1 orient: +
12 0.333576802 -0.244881019 118422 J
. dabchefgkijnlmgopsrut oo [:
gem: krnedcmphosbgfuigtalj _U ___\j:j‘
hOv42 engfidpuatlkrbmgcojsh —
9 U[2105] edges: 9 blocks: 1 orient: +
197 (1) 3 blinks
(L)
fa0 #ts(full) 148 @ C \
r mod theta/pi #sts —
03 1.000000000 0.000000000 4
04 1.000000000 1.000000000 46 U[2978] edges: 9 blocks: 1 orient: -
05 1.236067978 1.000000000 160
06 1.000000000 0.000000000 693 f (l
07 1.603875472 -0.087196313 1916 ——?]
08 1.000000000 -0.500000000 5560 > LE__
09 0.448436333 -0.529777184 12820 —
10 1.266837942 0.270299312 29725 . . o
11  1.045718043 0.566083372 59960 U[3081] edges:9 blocks: 2 orent: +
12 1.239313675 -0.798855427 120222

em: dabcgefjhimklpnosgrutwv
gem: jnrwdvmgtaquhsikpfbolce
h0v46 gtioakupcfjsvmrhedwbgnl
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9 1 U[2108] edges: 9 blocks: 1 orient: + 9
198 (0)4° 3 blinks . [__"1 :] 199 (0) 3 blinks
L
(il 3 d 0 #s(full) 2
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.250000000 4 . 03 0.707106781 0.000000000 4
04 0.707106781 -0.875000000 24 U[2803] edges:9 blocks: 1 orient: + | g4 0.500000000  0.000000000 42
05 1.019963345 0.613081267 108 ’:::_j 05 0.141995114 -0.200000000 160
06 0.577350269 0.333333333 373 06 0.288675135 0.000000000 637
07 0.626986706 -0.407171361 1160 [ F:lJ 07 0.414566728 0.360635685 1904
08 0.240024675 -0.518826703 3120 08 0.349854384 0.000000000 5284
09 0.176994028 -0.731741997 7612 — 09 0.109759133 -0.195676243 12772
10 0.480422450 -0.584289187 17033 . . . | 10 0.020162612 0.400000001 28881
11 0.120592553 -0.607749288 35540 U[2998] edges:9 blocks: 1 ofient= 1 37 57138394539 -0.368826858 60016
12 0.570467044 -0.224137481 69780 cC 12 0.606725372 0.018844586 118422
em: dabcgefjhimklpnorgtsvu C —] em: dabcgefjhimklpnosgrutwy
gem: jspedglgtabhumvrockinf .Ja gem: jwredcmgtagohsukpfbvlin
h0 v44 rptlknausejgcfibdgovhm | h0v46 v1ufhwtpsrjbnmaegkigcod
U[2125] edges: 9 blocks: 1 orient: + 9 U[2143] edges: 9 blocks: 1 orient: +
r__ﬁ 200 (1) 1 blinks f““
b co=
[:! P rpt #ts(full) 2 L—'[::]J
r mod theta/pi #sts
) 03 1.000000000 0.000000000 4
U[2165] edges: 9 blocks: 1 orient: + 04 1.000000000 0.000000000 42
| — 05 1.328131026 -0.054068341 148
C'——:J 06 0.000000000 0.000000000 597
L | 07 0.280102340 -0.242116129 1664
r-1J 08 0.414213562 1.000000000 4616
09 2.536832184 0.598601736 10720
. . - 10 2.085071739 0.365658810 24125
UI3089] ‘edges: 9 blocks: 1 erient:* | 77 57563787079  0.190090866 48980
12 2.732050808 0.000000000 96186
(- N em: dabcgefjhimklpnorgtsvu
| gem: jroednhglspgfmcutvaikb
hO v44 tfignusmcvjerlgdphoabk
9 U[2145] edges: 9 blocks: 1 orient: + U[3105] edges: 9 blocks: 1 orient: +
4 blink )
201 (0) blinks - [__ﬁ
58 F__j
rs #ts(full) 8 . L I C _iJ
r mod theta/pi #sts [
03 0.707106781 0.000000000 2 )
04 0.500000000 1.000000000 34 U[2246] edges: 9 blocks: 1 orient: +
05 0.620409298 -0.973504147 74
06 0.288675135 0.000000000 335 ij—
07 0.205116335 -0.966824792 722
08 0.191341716 0.500000000 2020 C 7
09 0.436202602 0.396722410 3940 - —
10 0.384907697 -0.052991707 8689 . . —
11  0.136142113 0.201366962 15446 UI2831] edges: 9 blooks: 1 orent:
12 0.557447147 0.807469377 29406 —[—
em: dabchefgkijnlmgoptrswuvzxyBADC Cq_J
gem: kgfedcrzhyajxAnDsgbCtoBwlivmup
h0v60 BgmpxtjACbfkuDezwgvlcsrohdyain LJ
9 1 U[2168] edges: 9 blocks: 1 orient: + 9 1
202 (0)4 1 blinks a1 203 (1)5 2 blinks
Sl
ra2  #ts(full) 1 (=1 ra0  #ts(full) 66
r mod theta/pi #sts _______J r mod theta/pi #sts
03 1.000000000 0.250000000 4 03 1.000000000 0.000000000 4
04 0.707106781 0.375000000 70 04 1.000000000 -0.500000000 38
05 0.811393378 -0.974367653 232 05 1.236067978 -0.200000000 148
06 0.577350269 0.333333333 1221 06 1.000000000 -0.666666667 573
07 1.329887483 0.604368206 3236 07 1.970749326 -0.310751242 1728
08 1.398966326 0.606173297 10504 08 0.171572875 -0.750000000 4768
09 1.439826155 -0.777913135 23404 09 1.734384781 -0.240807345 11496
10 1.072452927 -0.363081267 58285 10 1.850550860 0.361286386 25997
11 0.582393432 -0.684828375 114416 11 0.084014899 0.116315942 53964
12 1.388906894 0.726069656 240918 12 1.743122421 0.425938670 106334
gem: eabcdifghljkomngpsrut gem: dabchefgkijnlmgoptrsvuxw

itmgfepjuogclshkdbnra

h0v42 tkhgmpncjibusdfolgear

kvmedclihxstfonbrquwapg]j

h0v48 tguilobsxpekhrvjcwmagfnd

U[2170] edges: 9 blocks: 1 orient: +

(o
2
U[2825] edges: 9 blocks: 1 orient: +
=
cl=
=)

-

904 ©)4" 3 blinks
48

rs #ts(full) 2
r mod
03 1.000000000
04 0.707106781
05 0.431535930
06 0.577350269
07 1.537431952
08 1.772963136
09 0.714897633
10 0.229593316
11 1.528739936
12 1.832987446

gem:

theta/pi
-0.250000000
0.625000000
0.195931659
-0.333333333
0.031961316
-0.085083618
-0.210813486
0.032920077
0.506965468
0.261156048

#sts
4
38

144
593
1732
4964
11780
27245
55864
112002

dabcgefjhimklpnosgrutwvyx
jwnldthgrapecmxuoifskgyvb

h0v50 rhyscxubpvjofatwgndlgkime

U[2188] edges: 9 blocks: 1 orient: +

50 (8

U[2380] edges: 9 blocks: 1 orient: -

=

Lok
U[2682] edges: 9 blocks: 1 orient: +

=z

:tjgt::

U
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9 U[2221] edges: 9 blocks: 1 orient: + U[2970] edges: 9 blocks: 1 orient: -
205 (0 4 blinks —
o 8 b
46 n ]
Iy #ts(full) 1 I
r mod theta/pi #sts - _J
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 42 U[2495] edges: 9 blocks: 1 orient: +
05 0.459505841 0.200000000 160 EET_]
06 0.288675135 0.000000000 637 L::l——']
07 0.293284091 -0.696930422 1904 L]J
08 0.032829048 0.000000000 5284 E:J
09 0.274808309 0.747635221 12772
10 0.211145618 -0.400000000 28881 . . I
11  0.332412210 0.685480426 60016 UI2756] edges: 9 blocks: 1 orent
12 0.807453614 0.257892873 118422
em: dabcgefjhimklpnosgrutwv ¢I£j
98M:  jrgedtoglwsinmhupbvfcka ‘J
h0v46 seniuarqgvpjogctkwmflbdh -
9 U[2279] edges: 9 blocks: 1 orient: + 9
206 (2) 1 blinks f = L 207 (1) 1 blinks
44 1 r—’ 44
Iy #ts(full) 4 Iy #ts(full) 234
r mod theta/pi #sts r mod theta/pi #sts
03 1.414213562 0.000000000 8 03 1.000000000 0.000000000 8
04 0.000000000 0.000000000 66 04 1.000000000 0.000000000 76
05 1.027486297 0.600000000 344 05 0.381966011 -0.600000000 416
06 1.732050808 0.333333333 1483 06 1.000000000 0.000000000 1875
07 2.713791736 0.384973272 5264 07 1.685575984 -0.029283938 6760
08 4.000000000 0.375000000 16196 08 3.000000000 0.000000000 21160
09 2.415771745 0.260652840 44304 09 1.486215304 -0.142368331 58248
10 1.318188449 0.675632347 109933 10 1.096187084 -0.134341190 145685
11 4.615418264 0.530504058 251944 11 0.957306983 -0.332193976 334928
12 6.324555320 0.397583618 539078 12 3.088024997 -0.076184182 719652
em: dabchefgkijnlmgoptrsvu em: dabcgefjhimklpnorgtsvu
gem: konedurihpasfvtjgglbmec gem: gusldgapbrjenmctvkohif
h0 v44 pgfvosbaqulktenhdjcmri h0 v44 vskogcmglafthrdepubinj
U[2282] edges: 9 blocks: 1 orient: + 9 1 U[2286] edges: 9 blocks: 1 orient: +
i 208 (1)3° 2 blinks ]
SES (5
) rf',ﬁ #ts(full) 7 “—
r mod theta/pi #sts
03 1.000000000 -0.500000000 4 )
04 0.000000000 0.000000000 54 U[2808] edges: 9 blocks: 2 orient: +
05 0.381966011 0.700000000 184
06 1.000000000 0.666666667 869
07 1.847588408 0.119686036 2364 [: —[T’j
08 0.414213562 -0.625000000 7224 —
09 0.820639567 -0.964085159 16436
10 1.121318070 0.375632347 39405
11 1.265401156 0.765928437 78624
12 1.239313675 0.048855427 161318
em: eabcdifghljkomnrpqustwv
gem: iwogfepktbumlgrndcvahsj
hOv46 khgoswcbjiarfgteuvpdnlm
9 U[2303] edges: 9 blocks: 3 orient: + 9
209 (0)6 2 blinks H g 210 (0)6° 2 blinks
M2 s(full) 17 E 3 #is(full) 1120
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 03 0.000000000 0.000000000 4
04 0.923879532 -0.250000000 U[3202] edges:9 blocks:2 orient:+ | g4 0.923879532 -0.750000000 42
05 0.000000000 0.000000000 160 05 0.000000000 0.000000000 160
06 0.707106781 -0.750000000 637 (7 06 0.707106781 0.250000000 637
07 0.000000000 0.000000000 1904 (T 07 0.000000000 0.000000000 1904
08 0.606602033 0.493499808 5284 ] 08 0.847242829 -0.563482682 5284
09 0.000000000 0.000000000 12772 09 0.000000000 0.000000000 12772
10 0.809380752 0.109543578 28881 10 0.848169152 0.472294042 28881
11 0.000000000 0.000000000 60016 11 0.000000000 0.000000000 60016
12 1.911175423 -0.827706474 118422 12 1.385835736 -0.251550356 118422
em: dabcgefjhimklpnosgrut em: dabcgefjhimklongpsr
gem: jrpodstgumifagecnblhk gem: jkfrdsoggabipmhnlec
h0v42 sfnjuoalgdphcmbtikgre h0v38 ephoadrmbsjnclfiggk
U[2310] edges: 9 blocks: 3 orient: + 9 2 U[2315] edges: 9 blocks: 2 orient: +
211 (0)2 1 blinks
5 =
1] ra  #ts(full) 572 [E_ )
= r mod theta/pi #sts
. 03 1.414213562 0.000000000
U[3198] edges:9 blocks:2 orient:- | g4 0,707106781  0.250000000 124
05 2.406003820 0.200000000 768
f} 06 2.081665999 -0.077210479 4257
Cr__jﬂ' 07 1.831544142 0.079412550 17352
08 3.470287195 -0.182299164 62440
09 1.982960341 -0.432886658 190664
10 2.933749882 -0.335791136 530497
11 3.729801371 -0.681044600 1331904
12 1.591443392 -0.790940332 3122028
em: dabcgefjhimklpnorgts
gem: jongdtkgpahscmbielrf

h0v40 nshmlgdcbpjegtfrokia
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9,12 0)10" 1 blinks

U[2319] edges: 9 blocks: 1 orient: +

9,15 ©)6' 2 blinks

M s(full) 1 M2 ps(full) 3
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.000000000 0.000000000 4
04 0.382683432 0.500000000 46 04 0.382683432 -0.750000000 46
05 0.000000000 0.000000000 184 05 0.000000000 0.000000000 184
06 0.211324865 1.000000000 789 06 0.366025404 0.500000000 789
07 0.000000000 0.000000000 2360 07 0.000000000 0.000000000 2360
08 0.057140632 0.250000000 6876 08 0.429037164 0.979198174 6876
09 0.000000000 0.000000000 16496 09 0.000000000 0.000000000 16496
10 0.937191343 -0.265323473 38465 10 0.992606536 -0.056801149 38465
11 0.000000000 0.000000000 79336 11 0.000000000 0.000000000 79336
12 0.034869635 0.115711991 159786 12 0.735162199 -0.550886540 159786
em: dabcgefjhimklpnosgrutwv em: dabchefgkijnlmgopsrut
gem: jurwdgognasbtmhfpvkilce gem: krfedctmhpagignslujob
h0v46 soigchtfenjwukbvdglrmpa h0 v42 uosnpljrcgfktdbahgime
U[2322] edges: 9 blocks: 1 orient: + 9 2 U[2425] edges: 9 blocks: 1 orient: +
214 (0) 3" 1 blinks E]
2 ss(full) 49 E —J:] ]
- , oy
r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 40
05 0.459505841 0.800000000 156
C_T'_] 06 0.866025404 0.000000000 581
——TJ— 07 0.850771123 0.173094520 1780
j 08 1.273733916 0.000000000 4772
09 1.008866792 0.444444444 11640
10 0.211145618 0.400000000 25913
11 1.496558297 0.305138984 54020
12 1.199164220 -0.052302341 105676
em: dabchefgjimklpnosgrvtuxwzy
gem: jwrzdygihostxmagpfulkbvnce
h0 v62 wipruiaxfnhdybeczltsomgkvg
1 U[2429] edges: 9 blocks: 1 orient: +
9215 (0)7" 1 blinks B 9216 (1) 2 blinks
52 E—j— 48
r #ts(full) 6 [mn} ry #ts(full) 381
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.500000000 4 03 1.000000000 0.000000000 4
04 0.500000000 -0.750000000 40 04 1.000000000 1.000000000 46
05 1.061006796 0.300000000 156 05 1.773667960 0.865658810 188
06 0.288675135 0.000000000 581 06 0.000000000 0.000000000 765
07 0.329438574 0.261543466 1780 07 1.761727968 -0.407487549 2368
08 1.339392013 0.875000000 4772 08 1.585786438 -0.500000000 6668
09 1.039188375 -0.128199185 11640 09 1.065604270 0.613021874 16296
10 1.125735421 0.400000000 25913 10 3.206031885 0.230853420 37237
11 1.731256771 0.985918794 54020 11 1.522706442 -0.236365284 77884
12 0.501344437 0.655200038 105676 12 3.105828541 0.916666667 154394
. dabchefgkijnlmporqustxvwzy . dabcgefjhimklpnosgrvtuxw
gem: gem: jwmedcpgsabuflghotxrnkvi

kwvrdqunhyagticfpeozlsbjxm
h0v62 wgjuvmrypcgkfonslbiextzdha

h0v48 1fhmwnscprjgdbxvakuogiet

U[2457] edges: 9 blocks: 1 orient: +

b (&

U[2702] edges: 9 blocks: 1 orient: -

9,/ )6 2 blinks

r

03
04
05
06
07
08
09
10
11
12

gem:

36 ss(full) 644

mod theta/pi #sts
0.000000000 0.000000000 4
0.923879532 0.250000000 22
0.000000000 0.000000000 80
0.707106781 0.250000000 255
0.000000000 0.000000000 680
0.392847479 0.375000000 1648
0.000000000 0.000000000 3588
0.515308013 0.577780747 7309
0.000000000 0.000000000 13896
0.866025404 0.570913276 25158
dabcgefjhimklpnorg
jrmpdohgfabgclienk

hOv36 nfhgiblpekjgamdroc

U[2515] edges: 9 blocks: 5 orient: +

O{=a

ea

-
C

cJ—TL
a—

U[2520] edges: 9 blocks: 3 orient: -

9,16 (13" 3blinks

32

U[2518] edges: 9 blocks: 5 orient: +

(

B

[

%:C

U[3420] edges: 9 blocks: 5 orient: +

d

rh #ts(full) 9

r mod theta/pi #sts
03 1.000000000 0.500000000 4
04 0.000000000 0.000000000 22
05 0.000000000 0.000000000 80
06 1.000000000 -0.333333333 255
07 1.414213562 -0.027830415 680
08 1.000000000 0.375000000 1648
09 1.000000000 -0.944444444 3588
10 1.000000000 -0.600000000 7309
11 1.000000000 -0.590909091 13896
12 1.000000000 -0.250000000 25158

. dabcgefjhilknmpo
gem: jpkedchglnfoiamb

h0v32 fkimnloecbjaphgd

)

U[2595] edges: 9 blocks: 4 orient: -

g

 —

BL 1
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9,10 ©)5" 1 blinks

U[2528] edges: 9

blocks: 3 orient: +

9,0 ©)4" 1 blinks

0.0 ﬁ
2 ts(partial) 382 L= 46 ss(partial) 805
r mod theta/pi #sts w r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 1.000000000 0.250000000 4
04 0.500000000 -0.500000000 34 04 0.707106781 0.375000000 30
05 0.831253875 -0.400000000 66 05 1.019963345 0.986918733 104
06 0.288675135 1.000000000 309 06 0.577350269 -0.333333333 367
07 0.634884924 0.806478430 552 07 0.234113181 0.107142857 960
08 0.461939766 -0.750000000 1576 08 0.478732409 0.647058248 2440
09 0.232457745 0.794902716 2600 09 0.404462082 0.702360710 5248
10 0.690983006 0.800000000 5725 10 1.102453112 -0.570969760 10997
11 1.109859440 0.850619938 8850 11 0.693004972 -0.035005274 20712
12 0.734490785 0.419842373 16626 12 1.042990097 0.524377002 38206
em: dabcgefjhimklpnosgrut em: dabcgefjhimklpnosgrutwv
gem: jumndprggaticelsohfkb gem: jrpedvognsbtimhwluagkfc
h0v42 fhgtiakpegjdsmrbuonlc h0v46 nihmloscbvijprwteudgfgka
U[2560] edges: 9 blocks: 1 orient: + 1 U[2602] edges: 9 blocks: 5 orient: +
9221 (0)12"° 1 blinks Q rl
— 28 |
[:_] ] 28, #ts(full) 2 J L
od r mod theta/pi #sts U
03 1.000000000 -0.250000000 8
04 0.707106781 -0.875000000 48
05 1.312862063 0.725632347 216
06 1.000000000 0.500000000 785
07 0.182018097 0.464285714 2416
08 0.500000000 -0.437500000 6528
09 1.527525232 -0.643852192 15888
10 1.283438193 -0.934341190 35505
11 0.605987289 0.300918624 73912
12 1.414213562 -0.125000000 144944
. dabcgefjhilknm
gem: jnledchgkamfib
h0 v28 mkigchdnebjalf
1 U[2603] edges: 9 blocks: 5 orient: +
9222 (0) 12" 1 blinks _|'1| 9223 (0) 3 blinks
126 ws(full) 4 t‘ b Y sts(full) 3
r mod theta/pi  #sts (] 0 ¢ mod theta/pi #sts
03 1.000000000 0.250000000 8 03 0.707106781 0.000000000 2
04 0.707106781 0.375000000 48 04 0.500000000 1.000000000 18
05 0.324919696 -0.650000000 216 05 0.655738262 0.600000000 38
06 1.000000000 -0.500000000 785 06 0.288675135 0.000000000 125
07 1.460870634 -0.478089655 2416 07 0.502701649 -0.501028004 254
08 1.118033989 -0.460083618 6528 08 0.732537816 0.500000000 580
09 0.577350269 -0.583333333 15888 09 0.832081162 0.488319191 1060
10 0.552786404 0.800000000 35505 10 0.429992669 0.800000000 2021
11 1.099100659 0.708491042 73912 11 1.002532791 -0.928926146 3374
12 1.414213562 0.625000000 144944 12 0.524969489 0.917857192 5734
. cabfdeighkijml . dabchefgkijnlmgoptrsvuxwzyBA
gem: imdcbgflkhaje gem: hszwdxjuggfkAynrvpbatieloBmc

h0v26 gfmaibdklchej

h0v56 jBgylogAhamukwftcevzrnsdxpib

U[2650] edges: 9 blocks: 1 orient: +

é]j

U[3002] edges: 9 blocks: 1 orient: -
M=
e

U[3059] edges: 9 blocks: 1 orient: +

PR

=l

JJJ

9., ©)6" 1 blinks

8 ms(full) 97
r mod theta/pi
03 0.000000000 0.000000000
04 0.923879532 0.250000000
05 0.000000000 0.000000000
06 0.366025404 -0.500000000
07 0.000000000 0.000000000
08 0.711835552 0.535753980
09 0.000000000 0.000000000
10 0.510411424 -0.665510018
11 0.000000000 0.000000000
12 0.284759469 -0.382745168
gem: dabcgefjhimklpnosgrvtuxw

jvsedclgtaphrmxuwnfikogb

h0 v48 lgohkuwmnejadvexpftsribg

#sts

26

96
315
856
2096
4612
9449
18072
32834

U[2671] edges: 9 blocks: 1 orient: +

&=

9,5 ©0)5" 3 blinks
52

ro #ts(full) 2

r mod

03 0.707106781 0
04 0.500000000 -0
05 0.317510727 -0
06 0.288675135 1
07 0.764718650 0
08 0.620452434 0
09 0.387098972 -0
10 0.100813062 0
11 0.671117687 0
12 0.426996750 0

gem:

theta/pi #sts
.000000000 2
.500000000 18
.400000000 42
.000000000 141
.785339258 294
.250000000 696
.018800542 1272
.800000000 2493
.917165789 4150
.682881741 7186

dabcgefjhimklpnosgrvtuywxAz
jumpdzhgsvbyclxefwirkatAngo

h0v64 glyxhmreukjzosfapvndwgAtcbi

U[2749] edges: 9

U[2847] edges: 9

U[3014] edges: 9

blocks: 1 orient: +
M r—
(.

blocks: 1 orient: -
)

[de D
]

blocks: 1 orient: -

e

)

L
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9 1 U[2810] edges: 9 blocks: 1 orient: + 9 1
226 (0)4 1 blinks r‘ 227 (0)9 2 blinks
20 #s(partial) 649 - —;]—] 1 #s(partial) 76
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.250000000 4 03 0.707106781 0.000000000 2
04 0.707106781 -0.875000000 30 04 0.500000000 1.000000000 34
05 1.192598523 -0.866570011 104 05 0.721222998 0.763081267 66
06 0.577350269 1.000000000 367 06 0.500000000 -0.500000000 309
07 0.611980236 0.316196143 960 07 1.038587383 -0.392757035 552
08 0.191824306 0.664916382 2440 08 0.349854384 0.500000000 1576
09 0.550390882 -0.730345018 5248 09 0.883511382 0.449780422 2600
10 0.140214523 0.854068341 10997 10 0.520162612 0.473837466 5725
11 1.012450225 0.320478828 20712 11 0.574500931 0.862200667 8850
12 0.253231689 0.310749716 38206 12 0.306449158 -0.429853662 16626
em: dabcgefjhimklpnosgrutwvyx em: dabchefgkijnlmgopsrutxvwzy
gem: jykvdphgurwxsmitlanfoecgb gem: kjuedctzhgaiyvnxbpgsfomrwl
h0 v50 wmntkigayejobulgpvdscrxhf h0v52 gzjrnkbuwcfpoxdltmvyhsieag
U[2842] edges: 9 blocks: 3 orient: + 9 1 U[2860] edges: 9 blocks: 3 orient: +
E— 228 (0)2" 1 blinks [-]_
c= 1 —]|
2 —J
CJJ 42 #s(full) 135 L_J &
= =D r mod theta/pi #sts
. 03 0.000000000 0.000000000 4
U[3291] edges: 9 blocks: 2 orient: - 04 0.923879533 -0.500000000 26
(m] M 05 0.000000000 0.000000000 84
F:J 06 0.788675135 1.000000000 275
Cj 07 0.000000000 0.000000000 696
L 08 1.137515221 0.181321079 1684
— 09 0.000000000 0.000000000 3576
10 0.745030197 -0.711398553 7253
11 0.000000000 0.000000000 13596
12 0.720274043 0.809636397 24526
em: dabcgefjhimklongpsrut
gem: jkpndgmglurthecosbfia
hO0v42 rhlusciopkjfnmbgagted
9 1 U[2861] edges: 9 blocks: 3 orient: + 9
229 (0)2 1 blinks f [—\ 230 (0) 1 blinks
--=3 .
A4 ss(full) 2 5 10 #ts(partial) 687
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.707106781 0.000000000 2
04 0.923879533 0.500000000 26 04 0.500000000 1.000000000 18
05 0.000000000 0.000000000 84 05 0.901087498 -0.059309062 36
06 0.788675135 1.000000000 275 06 0.288675135 0.000000000 119
07 0.000000000 0.000000000 696 07 1.442404911 0.625675138 232
08 1.419407413 -0.750000000 1684 08 1.273733916 0.500000000 522
09 0.000000000 0.000000000 3576 09 1.001758242 0.336921756 942
10 0.902438691 -0.651062475 7253 10 0.811958680 0.118618124 1761
11 0.000000000 0.000000000 13596 11 0.723786542 0.188240281 2932
12 0.462043211 -0.300837241 24526 12 0.728150448 0.233117237 4904
em: eabcdhfgkijnlmporgtsvu em: dabchefgkijnlmgoptrsvuxwAyzDBC
gem: kvnpsetohlauicmrgdfgijb gem: kzgCdBrohmAbuintDgfpjwvyxlasec
h0v44 mgoinjpsdvgkteublhracf h0v60 wosnxjADcylkedvazgiutbCmfrBgph
U[2863] edges: 9 blocks: 2 orient: + 9 2 U[2878] edges: 9 blocks: 4 orient: +
231 (0) 3" 1 blinks [_“ r_L
G g0
C _] 4% wts(partial) 1340 5
r mod theta/pi #sts O O
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000
05 0.371748034 0.600000000 140
06 0.866025404 0.000000000 515
07 0.521120889 -0.428571429 1376
08 0.732537816 1.000000000 3504
09 0.550031434 0.222222222 7680
10 0.138196601 0.800000000 16005
11 0.484450781 0.526968265 30580
12 1.183012702 0.000000000 56056
em: dabchefgkijmlpnorgts
gem: kngedsjihgarbmftploc
hOv40 lkogrjsdatpigecbhnmf
9 U[2892] edges: 9 blocks: 3 orient: +
232 (1) 1 blinks F ]
42 rqu
ro #ts(full) 6 o o2
r mod theta/pi #sts (o
03 1.000000000 0.000000000 4
04 0.000000000 0.000000000
05 0.381966011 0.000000000 96
06 1.000000000 -0.333333333 339
07 2.211353372 -0.543598157 852
08 1.732050807 -0.445913276 2156
09 1.441778656 -0.205097284 4548
10 1.561311660 -0.445931659 9493
11 1.556680729 -0.767804142 17688
12 1.732050808 1.000000000 32538
gem: dabcgefjhimklpnosgrut

jkpsdrtgnlbaimucofehg
h0v42 nigfuocrbpjetadkghmsl
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9 U[2895] edges: 9 blocks: 3 orient: + 9 1
233 (1) 1 blinks [J 234 (0)2 1 blinks
42 r]_] 46 .
o #ts(full) 13 [— i) o #ts(partial) 241
r mod theta/pi #sts (w] r mod theta/pi #sts
03 1.000000000 0.000000000 4 03 0.000000000 0.000000000 4
04 1.000000000 1.000000000 46 04 0.923879533 0.500000000 46
05 1.618033989 0.600000000 152 05 0.000000000 0.000000000 152
06 0.000000000 0.000000000 623 06 0.211324865 0.000000000 623
07 1.305412983 0.904400608 1580 07 0.000000000 0.000000000 1580
08 0.414213562 0.500000000 4308 08 0.243531811 -0.750000000 4308
09 1.969615506 -0.833333333 9084 09 0.000000000 0.000000000 9084
10 1.902113033 0.700000000 19809 10 0.475589268 -0.126938629 19809
11 1.511499149 -0.681818182 36784 11 0.000000000 0.000000000 36784
12 2.732050807 0.833333333 69610 12 1.111321437 0.368661357 69610
em: dabcgefjhimklpnosgrut em: dabcgefjhimklpnosgrutwv
gem: mnstduhgfkjgobalpicer gem: juredgoglvsinmhfpctwbak
h0v42 qufhickreopbtmjgadnsl h0v46 srfkonbmtdjpwceuigagvlh
U[2920] edges: 9 blocks: 2 orient: + 1 U[2940] edges: 9 blocks: 1 orient: +
L_—] 9235 (0)9" 1 blinks M) .
O c ]
’@ gﬂ 20 s(full) 26 0| — ]
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 34
05 0.721222998 -0.436918733 66
06 0.500000000 -0.500000000 309
07 0.356635209 -0.125059328 552
08 0.349854384 1.000000000 1576
09 0.559179085 0.864590553 2600
10 0.520162612 0.873837466 5725
11 0.839330478 -0.777705441 8850
12 0.211832436 -0.102416382 16626
. dabcgefjhimklpnorgts
gem: jsmldghgtanrckbfpeoi
h0v40 otlgknpmsejcbfrdiagh
U[2942] edges: 9 blocks: 1 orient: +
9236 (0) 1 blinks L[T__ 9237 (1) 1 blinks
C
6 s(full) 3 @ l—Ea 8 ms(full) 1
r mod theta/pi #sts L_____ r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 4
04 0.500000000 0.000000000 30 04 1.000000000 0.000000000 40
05 0.573741760 0.275632347 104 05 0.618033989 0.200000000 140
06 0.288675135 0.000000000 367 06 1.000000000 0.000000000 515
07 0.633550928 0.696232452 960 07 0.445041868 -0.142857143 1376
08 0.349854384 1.000000000 2440 08 0.414213562 1.000000000 3504
09 0.736968957 -0.986325015 5248 09 0.652703645 0.444444444 7680
10 0.329179607 -0.551264694 10997 10 0.618033989 0.600000000 16005
11 0.763041929 -0.276851676 20712 11 0.839037352 0.563545563 30580
12 0.692874907 0.291171725 38206 12 1.505971179 0.361688385 56056
. cabfdeighljkomnrpg . dabchefgkijnlmgopsr
gem: irgcplfkmnhgajeodb gem: kjledrpihmasbongfqgc
h0v36 kghpjboneirmlcgdfa h0v38 jsggmpobnadkercflih
U[2950] edges: 9 blocks: 1 orient: + U[2952] edges: 9 blocks: 1 orient: +
[-* 9238 (0) 1 blinks
[_T (2 #ts(full) 277 E]Lj@
r mod theta/pi #sts , —J
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 26
05 0.798872081 -0.054068341 96
06 0.288675135 0.000000000 315
07 0.371971784 0.372910599 856
08 0.191341716 0.000000000 2096
09 0.565823675 -0.097891367 4612
10 0.638196601 0.108136683 9449
11 0.652254779 -0.204462090 18072
12 1.092784174 -0.151271810 32834
. dabcgefjhimklpnosgrut
gem: juprdnhglabtfmgsoecik
hOv42 ofekcbrmpdjgutsinlagh

9,0 ©0)5" 2 blinks

gem

48

rs0  #s(full) 16

mod
.707106781
.500000000
.580414541
.288675135
.711155743
.303427098
.601823105
.336881039
.322398244
.296261356

oleojolojololololoNe}

|
OOOHrHOOO

[
o oo

dabcgefjhimklpnosgrvtuxw
jxugdmhglwspfkbietvrcnao
h0 v48 shlnocwmaxjfbdetpviggruk

theta/pi #sts
.000000000 2
.500000000 34
.954068341 66
.000000000 309
.296403872 552
.750000000 1576
.961310678 2600
.091863317 5725
.942356426 8850
.140292676 16626

U[2968] edges: 9 blocks: 1 orient: +

C

=)

U[3214] edges: 9 blocks: 1 orient: -
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9,40 (0)11" 1 blinks

U[3020] edges: 9 blocks: 4 orient: +

o=

9,41 (06" 1 blinks

=2
8 tts(partial) 747 J rL,—J ) #s(full) 186
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 -0.500000000 4 03 0.000000000 0.000000000 4
04 0.500000000 -0.750000000 30 04 0.382683432 -0.250000000 38
05 0.573741760 0.775632347 112 05 0.000000000 0.000000000 120
06 0.288675135 1.000000000 421 06 0.707106781 0.250000000 467
07 0.392119039 0.838488000 1224 07 0.000000000 0.000000000 1156
08 0.079256334 0.875000000 3332 08 0.398298698 -0.131423364 3084
09 0.545448276 0.087791193 7924 09 0.000000000 0.000000000 6420
10 0.329179607 -0.551264694 17745 10 0.672406094 -0.866882449 13845
11 0.358052662 0.847264730 36528 11 0.000000000 0.000000000 25520
12 0.739637029 0.750000000 71666 12 0.150874815 0.676051343 47986
em: dabcgefjhimklongpsr em: dabcgefjhimklpnorgts
gem: jimedpsgkabrglfocnh gem: jrpodthgmafsglecibnk
h0v38 pflihbaogrjsnmegdkc h0v40 fkiprlsmnbjaecqgtohgd
U[3024] edges: 9 blocks: 3 orient: + 9 U[3037] edges: 9 blocks: 1 orient: +
[']_ I:f_]_ 242 (0) 1 blinks F_.U
\—J —J:] 58 s(full) 2 L Cﬂ
r mod theta/pi #sts p L
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 40
05 0.798872081 0.054068341 140
06 0.288675135 0.000000000 515
07 0.459724481 0.271910345 1376
08 0.732537816 0.000000000 3504
09 0.815492571 -0.156597184 7680
10 0.638196601 -0.108136683 16005
11 1.064863805 -0.352368470 30580
12 0.739637029 -0.454371052 56056
em: dabcgefjhimklongpsr
gem: jsopdnlgkarhfmgecib
h0 v38 nfsgkramcejohgpldbi
9 1 U[3129] edges: 9 blocks: 5 orient: + 9 1
243 (0)8 1 blinks — 244 (1)4 1 blinks
28 Lo, 36
o344  #ts(full) 6 5 [ #ts(full) 104
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.750000000 8 03 1.414213562 -0.250000000 8
04 1.000000000 0.625000000 76 04 1.000000000 0.875000000 118
05 1.312862063 -0.325632347 512 05 2.828427125 0.250000000 680
06 0.577350269 0.666666667 2535 06 1.732050808 -0.166666667 3427
07 0.473952458 0.250000000 9544 07 2.000000000 0.277830415 12752
08 0.000000000 0.000000000 30952 08 2.797932652 -0.143826703 41724
09 1.225189336 -0.871399638 87288 09 1.414213562 0.472222222 116880
10 1.283438193 0.134341190 222617 10 5.000000000 0.000000000 298725
11 1.243376165 -0.591717289 518144 11 2.449489743 -0.384057978 693880
12 1.527525232 0.435518859 1125444 12 3.234826365 -0.028479672 1509026
em: dabchefgjilknm em: dabchefgkijnlmporqg
gem: jmledcnihabfkg gem: hrmedcoanggkpilfijb

h0v28 ifnklbajgdhmec

h0 v36 nogfrdcbhpmgkjiale

U[3133] edges: 9 blocks: 3 orient: +

o

Q.45 ) 11" 2 blinks

0 sms(full) 98

r mod theta/pi
03 0.707106781 -0.500000000
04 0.500000000 0.250000000 48
05 0.371748034 0.500000000 172
06 0.288675135 1.000000000 765
07 1.064961507 -0.313544700 2148
08 1.385819299 0.375000000 6400
09 1.052015904 -0.747812608 14788
10 0.138196601 0.000000000 34965
11 0.811631978 -0.663331901 70420
12 1.370105818 0.225427573 143280

. dabcgefjhimklpnorgts
gem: gpredhmfckjgtslboina

h0v40 hngfircoglpsbmatedjk

U[3139] edges: 9 blocks: 4 orient: +

#sts E%
4

U[3231] edges: 9 blocks: 3 orient: +

=

o

-+

=2

(]

—

9,46 ©)5" 1 blinks
M2 ms(full) 2
r mod
03 0.707106781
04 0.500000000
05 0.831253875
06 0.288675135
07 0.918994326
08 1.385819299
09 1.086507409
10 0.690983006
11 0.293453090
12 0.538030402

gem:

OO0 O0OOH+HOHK

-0.

dabchefgkijnlmposqgrut
ktredquihpnjoaglfcbsm
h0v42 gkfustblomghijinapdecr

U[3140] edges: 9 blocks: 4 orient: +

Lol —
=&
theta/pi #sts ]

.000000000 4
.000000000 48
.800000000 172
.000000000 765
.670687558 2148
.500000000 6400
.734792068 14788
.400000000 34965
.848729848 70420
761846816 143280
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9547 ©)7" 1 blinks

U[3141] edges: 9 blocks: 4 orient: +

Bh

9,45 (0)13" 2 blinks

fad #s(full) 426 ) #s(full) 26
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 -0.500000000 4 03 0.707106781 0.000000000 4
04 0.500000000 -0.250000000 48 04 0.500000000 -0.500000000 48
05 0.928333668 0.824367653 172 05 0.928333668 -0.124367653 172
06 0.288675135 0.000000000 765 06 0.288675135 0.000000000 765
07 0.707106781 0.642857143 2148 07 0.231920614 -0.571428571 2148
08 1.497904681 -0.375000000 6400 08 1.003135866 0.250000000 6400
09 0.979884307 -0.894825412 14788 09 1.185347098 0.328810655 14788
10 0.861803399 -0.648735306 34965 10 0.861803399 0.248735306 34965
11 1.075120707 0.869879177 70420 11 1.288938699 0.126952543 70420
12 0.380971319 0.562832958 143280 12 1.421804319 0.187167042 143280
em: dabcgefjhimklpnorgtsvu em: dabcgefjhimklpnorgts
gem: jpgedkhgfmiualsbvorntc gem: gphsdjmtofinrgkblaec
h0 v44 ksnhmjalcrgdeivtpfugbo h0v40 tlgjcohgsdpbnmarekif
U[3142] edges: 9 blocks: 4 orient: + 9 1 U[3143] edges: 9 blocks: 6 orient: +
E_]—L; m 249 (0) 11" 2 blinks C_r_j
O
30 Cr—
Ll;] 919 #ts(full) 2 5
O | r mod theta/pi #sts d W]
03 0.707106781 -0.500000000 4
U[3230] edges: 9 blocks: 3 orient: - 04 0.500000000 0.250000000 22 U[3234] edges: 9 blocks: 5 orient: +
— 05 0.798872080 -0.354068341 80 (m
| 06 0.288675135 1.000000000 255 E_j
q}ﬂ 07 0.289200275 -0.214285714 680 Ej‘
= 08 0.461939766 -0.625000000 1648
09 0.634263769  0.688209928 3588 C =
10 0.638196601 -0.291863317 7309
11 0.707106781 0.681818182 13896
12 0.809630852 -0.177420481 25158
em: dabcgefjhimklon
gem: jomedchglabnfik
h0v30 nligchdoekjbamf
9 1 U[3144] edges: 9 blocks: 6 orient: + 9 1
250 (0)5 1 blinks S — l 251 (0)7 1 blinks
—
ot #s(full) 38 J C— 2 #s(full) 4
r mod theta/pi #sts 0 |r mod theta/pi #sts
03 0.707106781 1.000000000 4 03 0.707106781 -0.500000000 4
04 0.500000000 1.000000000 22 04 0.500000000 -0.250000000 22
05 0.707106781 -0.100000000 80 05 0.601500955 -0.100000000 80
06 0.288675135 1.000000000 255 06 0.288675135 0.000000000 255
07 0.521120889 0.571428571 680 07 0.707106781 0.500000000 680
08 0.844623199 -0.500000000 1648 08 0.732537816 0.625000000 1648
09 0.508412761 0.244775531 3588 09 0.634263769 0.645123405 3588
10 0.500000000 0.200000000 7309 10 0.361803399 -0.800000000 7309
11 0.668349896 0.665012094 13896 11 0.250852605 0.863636364 13896
12 0.394337567 1.000000000 25158 12 0.394337567 0.250000000 25158
em: dabcgefjhimklongp em: dabcgefjhilknmpo
gem: jkmedchgpabogilnf gem: jlpedchgoainkbmf
h0v34 nligchdoeqgjpamfbk h0v32 oglhajmpcfnibked
U[3145] edges: 9 blocks: 6 orient: + 9 1 U[3146] edges: 9 blocks: 6 orient: +
o [— 252 (0) 13" 2 blinks 00—
J — o #ts(full) 38 G—
O | r mod theta/pi #sts G O
03 0.707106781 0.000000000 4 )
04 0.500000000 -0.500000000 22 U[3233] edges: 9 blocks: 5 orient: -
05 0.229752921 1.000000000 80 (m
06 0.288675135 0.000000000 255
07 0.847218868 -0.411738079 680 EE]-
08 0.844623199 -0.750000000 1648
09 0.508412761 0.911442198 3588 o -
10 0.052786405 0.000000000 7309
11 0.308657459 0.853155410 13896
12 0.809630852 0.572579519 25158
em: dabcgefjhimklon
gem: jlkedcngmaobihf
hOv30 ohelcbmfanjdgki

9,55 ©)9" 3 blinks
44

o #ts(full) 166
r mod theta/pi
03 0.707106781 0.000000000
04 0.500000000 1.000000000
05 0.371748034 1.000000000
06 0.500000000 0.500000000
07 1.550186720 -0.018852028
08 0.574025149 -0.500000000
09 0.707106781 0.388888889
10 0.138196601 0.000000000
11 0.908312975 -0.422447665
12 1.709981902 -0.816291459

#sts %]
2

U[3160] edges: 9 blocks: 3 orient: +

W

Al

—_—J

em: dabcgefjhimklpnorgtsvu
gem: jagtudskgmahnrlfbpiovec
h0 v44 rufotlbmepjchsdknvgiga

==

66 U[3249] edges: 9 blocks: 2 orient: +
130
859 E
1588 l_ (_Lh
5684 LA_JJ
9780 -
‘21 iggg U[3257] edges: 9 blocks: 2 orient: +
87686 @ ( [T
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9,5, © 7" 1 blinks

U[3161] edges: 9 blocks: 3 orient: +

.55 ©)3" 2 blinks

i #ts(partial) 691 o5 il 8 ss(ful) 335
r mod theta/pi #sts [: r mod theta/pi #sts
03 0.707106781 -0.500000000 2 03 0.707106781 -0.500000000 2
04 0.500000000 -0.250000000 66 04 0.500000000 -0.750000000 66
05 0.493730098 -0.754068341 130 05 0.493730098 -0.845931659 130
06 0.288675135 0.000000000 859 06 0.500000000 0.500000000 859
07 1.105676686 0.714285714 1588 07 0.331186263 0.195118687 1588
08 0.574025148 0.625000000 5684 08 0.079256334 0.875000000 5684
09 1.468890287 -0.326534008 9780 09 0.266465147 -0.166666667 9780
10 0.243769410 0.508136683 25405 10 0.243769410 0.691863317 25405
11 1.664734104 -0.698037285 41030 11 0.843683139 -0.353688744 41030
12 1.798013456 0.315255138 87686 12 1.091781708 0.923815818 87686
em: dabchefgkijolmngpsrutwvyxAz em: dabcgefjhimklongpsr
gem: kvyAdzlrhpasxwjoiggmbuntfce gem: jkoedcrggabismfhlpn
h0 v54 wmpjyvizAdgkbshclaurxftneog h0v38 ephfsdlmngjgciborka
U[3162] edges: 9 blocks: 3 orient: + 9 U[3163] edges: 9 blocks: 3 orient: +
(——] 256 (0) 2 blinks (——]
4
=5 A0 s (full) 1 Eqil
O r mod theta/pi #sts O
03 0.707106781 0.000000000 2
U[3261] edges: 9 blocks: 2 orient: - 04 0.500000000 0.000000000 66 U[3248] edges: 9 blocks: 2 orient: +
05 0.371748034 0.400000000 130
r 06 0.288675135 0.000000000 859 |
sl .L_Jl 07 0.562859611 -0.417298019 1588 ﬂ
08 1.115221249 1.000000000 5684 LJ
09 1.012914143 0.593505764 9780
10 0.138196601 -0.800000000 25405
11 1.263863113 0.685503710 41030
12 1.653134110 0.253854879 87686
em: dabchefgkijnlmporgts
gem: kjrsdnmihoatgfbgplec
h0v40 jtglomcspadkfenrhigb
9 1 U[3173] edges: 9 blocks: 3 orient: + 9 1
257 (0)2 1 blinks m_] r—_] 258 (0)4 2 blinks
(W
st #s(full) 473 ] 0 #s(full) 310
r mod theta/pi #sts O | r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 1.000000000 0.250000000 4
04 0.382683432 1.000000000 48 04 0.707106781 0.375000000 48
05 0.000000000 0.000000000 172 05 1.508772084 0.284341190 172
06 1.788675135 1.000000000 765 06 1.527525232 0.439481141 765
07 0.000000000 0.000000000 2148 07 1.161590158 0.567037529 21438
08 0.795745448 0.663125019 6400 08 1.500000000 0.437500000 6400
09 0.000000000 0.000000000 14788 09 1.442855262 0.562253940 14788
10 2.012534744 0.885060668 34965 10 1.014484897 0.683429989 34965
11 0.000000000 0.000000000 70420 11 1.182817716 0.458230129 70420
12 2.066509943 0.353807355 143280 12 1.080123450 0.564481141 143280
em: dabcgefjhimklpnorgtsvu em: dabcgefjhimklongpsr
gem: jptedcmguasrhigkovbinl gem: ggiedsofrkjbpmanlch
h0v44 rghtgkipbfjsnmlcuaoved h0v38 rgfhopblgesdjamcink
U[3178] edges: 9 blocks: 3 orient: + 9 1 U[3180] edges: 9 blocks: 2 orient: +
0)6° 1 blinks
[—]_b [ 259 (0) L—ﬁ_ F
& ) #s(full) 3 - ]
0 | r mod theta/pi #sts
03 0.000000000 0.000000000 4
U[3251] edges: 9 blocks:2 orient: + | (4 0.923879532 -0.750000000 54
r_1 05 0.000000000 0.000000000 200
N ij 06 1.366025404 0.500000000 937
l (WA 07 0.000000000 0.000000000 2664
J 08 1.745453246 -0.427278008 8140
09 0.000000000 0.000000000 18928
10 1.666050861 0.811112998 45445
11 0.000000000 0.000000000 91776
12 2.216849889 -0.009041551 188546
em: dabcgefjhimklpnorgts
gem: mloedshggkjpaitbnfrc
hOv40 otkhanlrcmisfjegpdgb

9 U[3185] edges: 9 blocks: 2 orient: +
260 (1) 2 blinks [_L] [l

M ms(full) 6 @@ Lp]
r mod theta/pi #sts
03 1.000000000 0.000000000 4
04 1.000000000 0.000000000 54 U[3250] edges: 9 blocks: 2 orient: -
05 1.543361918 0.275632347 200 (_ﬂ
06 1.000000000 0.333333333 937 tj
07  1.757312152 0.634873164 2664 l_|1
08 1.828427125 1.000000000 8140 L_ J
09 1.850951660 -0.948046372 18928
10 2.236067977 -0.600000000 45445
11 1.952944037 -0.475398631 91776
12 3.088024997 -0.257149152 188546

em: dabcgefjhimklpnosgrutwv
gem: jvkpdohgracunmtebwfslqgi
h0v46 twlsghuvepjobickngdarfm
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9261

0)10" 1 blinks

U[3196] edges: 9 blocks: 2 orient: +

62 © 2" 1 blinks

k1
B2 as(full) 4 % EJ Jj 8 s(partial) 780
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.000000000 0.000000000 4
04 0.923879533 1.000000000 52 04 0.923879533 0.500000000 52
05 0.000000000 0.000000000 196 05 0.000000000 0.000000000 196
06 0.912870929 0.397583618 937 06 0.912870929 -0.602416382 937
07 0.000000000 0.000000000 2644 07 0.000000000 0.000000000 2644
08 1.684408590 -0.546183107 8192 08 1.718523045 0.589246020 8192
09 0.000000000 0.000000000 18928 09 0.000000000 0.000000000 18928
10 1.368712161 0.549126662 45865 10 1.021075684 -0.148572537 45865
11 0.000000000 0.000000000 92136 11 0.000000000 0.000000000 92136
12 1.605565824 -0.277971449 190516 12 0.616944562 0.922515162 190516
em: dabcgefjhimklpnosgrut em: dabcgefjhimklpnosgrvtuxw
gem: jrgedcogntpsimhkfbual gem: jxnsdrhgkmifucwvpleoagtb
h0v42 fhnsiaduerjgoctlpkgmb h0 v48 onfuljbsvctxgmadwkhrpige
U[3200] edges: 9 blocks: 2 orient: + U[3203] edges: 9 blocks: 2 orient: +
F] 9263 (0) 1 blinks C—1
I
% D'__] Jj 122 #its(partial) 98 [ U]]
r mod theta/pi #sts =
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 66
05 1.279920545 0.910914604 130
06 0.288675135 0.000000000 859
07 0.921740957 -0.572791769 1588
08 0.956708581 -0.500000000 5684
09 0.527363022 0.468813251 9780
10 1.638196601 0.178170792 25405
11 2.357722239 -0.127721962 41030
12 1.471687836 1.000000000 87686
. dabchefgkijnlmgopsrvtuxwzy
gem: kjnedzmrhgapuywlbxtsgovicf
h0 v62 xyfmisbvghwkdonrepcgzjluta
1 U[3204] edges: 9 blocks: 2 orient: + 1
9264 (0)3" 1 blinks C— 9265 (0)5" 1 blinks
y
20 #ts(partial) 291 r lﬂ] a6 ss(partial) 428
r mod theta/pi #sts — r mod theta/pi #sts
03 0.707106781 0.500000000 2 03 0.707106781 0.000000000 2
04 0.500000000 -0.250000000 66 04 0.500000000 0.500000000 66
05 0.743496069 0.500000000 130 05 1.254172642 -0.965658810 130
06 0.500000000 -0.500000000 859 06 0.288675135 1.000000000 859
07 0.131913290 -0.652383846 1588 07 0.316017332 0.485117021 1588
08 1.227306631 -0.375000000 5684 08 1.227306631 0.750000000 5684
09 1.281482825 0.027751144 9780 09 0.779644664 -0.361603413 9780
10 0.552786405 0.000000000 25405 10 1.572949017 -0.068682381 25405
11 0.983764747 -0.124726714 41030 11 2.072370733 0.154767132 41030
12 0.713424555 0.457606999 87686 12 0.579429089 -0.526971390 87686
. dabchefgkijnlmporgtswuvyx . dabcgefjhimklpnosgrutwv
gem: hgowdvjapbykrtniumgcsxefl gem: jrnwdkugtapvcemgfobishle
h0v50 quyfkpxthroisaednjvlbmgwc h0v46 ofhprlaqutjbevgdwmnkisc
U[3205] edges: 9 blocks: 2 orient: + U[3206] edges: 9 blocks: 2 orient: +
9 1 .
C—) 266 (0)9 3 blinks (—
I
- 42 wp
- r]l U ra°  #ts(full) 3 =P “
i — r mod theta/pi #sts ;J
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 66 U[3374] edges: 9 blocks: 3 orient: -
05 0.459505841 -0.400000000 130 r;j r
06 0.500000000 0.500000000 859
07 1.047987635 -0.047030909 1588 U L:—J
08 0.956708581 0.000000000 5684
09 1.097309524 -0.126291151 9780
10 0.211145618 0.800000000 25405 . ' ;
11  1.282613478  0.022341175 41030 U[3401] edges: 6 blocks: 2 orent: -
12 0.823922070 -0.176140632 87686 O r
. dabchefgkijnlmgopsrut LLaJ
gem: komedcruhtasfbnjgglpi y
hOv42 jgorupbathdksecfmlgin
9 1 U[3228] edges: 9 blocks: 2 orient: +
267 (2)3 1 blinks r]
2 4]
o #ts(full) 653 q
r mod theta/pi #sts
03 1.414213562 -0.500000000 8
04 1.000000000 0.250000000 100
05 3.280843188 -0.630853420 488
06 3.000000000 0.500000000 2515
07 3.326616259 -0.690114894 8424
08 5.082167562 0.351008795 28376
09 4.363323426 -0.693987322 74520
10 6.288811516 0.215710813 195061
11 6.221859690 -0.745347206 434280
12 5.598191312 0.081292158 962348

em: dabcgefjhimklpnosgrut
gem: jagskdmogtaerplhfbucin
h0 v42 npltuckmbsjfhagiodgre
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9 U[3229] edges: 9 blocks: 3 orient: + 9
268 (0) 1 blinks (o) r“] 269 (0) 1 blinks
1
(23 #its(partial) 1040 rL+J 138 #its(partial) 860
r mod theta/pi #sts - r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.707106781 0.000000000 4
04 0.500000000 1.000000000 48 04 0.500000000 1.000000000 22
05 0.798872080 0.345931659 172 05 0.573741760 -0.524367653 72
06 0.288675135 0.000000000 765 06 0.288675135 0.000000000 227
07 0.493788772 -0.976828893 2148 07 0.430463769 -0.890318065 584
08 0.349854384 0.500000000 6400 08 0.191341716 -0.500000000 1400
09 0.567309949 -0.596054642 14788 09 0.331842862 0.755224469 3004
10 0.638196601 -0.691863317 34965 10 0.329179607 -0.951264694 6081
11 1.281112170 -0.442243963 70420 11 0.567385434 0.710314954 11472
12 0.741511756 -0.627285205 143280 12 0.471687836 1.000000000 20694
em: dabcgefjhimklpnosgrvtuxw em: dabcgefjhimklongpsr
gem: jwtedrnglavxhmfgpocsbkui gem: jigedsmgnafrhblocpk
h0 v48 1gpxkiswuejadrtcfnboghvm h0v38 plehirkocgjsgmdanfb
U[3232] edges: 9 blocks: 5 orient: + 9 1 U[3247] edges: 9 blocks: 2 orient: +
Q[_J 270 (0)5 1 blinks =y
0+ 48 sts(partial) 133 m Jﬂ]
0O | r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 0.500000000 66
05 0.437016024 0.700000000 130
06 0.288675135 1.000000000 859
07 1.430448531 0.871548086 1588
08 0.079256334 -0.250000000 5684
09 0.883271519 0.955606442 9780
10 0.190983006 0.600000000 25405
11 0.882997572 -0.225590467 41030
12 0.380971319 -0.812832958 87686
em: dabcgefjhimklpnosgrvtuxw
gem: mwpedchgokjuxbvinltsriga
h0 v48 oigpuxswbncfjmadktvrhgel
9 1 U[3256] edges: 9 blocks: 2 orient: + 9 1
271 (0)5° 1 blinks E‘\ 272 (0)7° 2 blinks
o
20 #s(partial) 490 FL_L_J_] st #ts(full) 226
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 0.707106781 -0.500000000 2
04 0.500000000 0.500000000 66 04 0.500000000 0.750000000 66
05 0.270090757 -0.300000000 130 05 0.659357578 -0.365658810 130
06 0.288675135 1.000000000 859 06 0.288675135 0.000000000 859
07 0.301472038 0.138689104 1588 07 0.750791136 0.727502121 1588
08 1.003135866 -0.250000000 5684 08 1.273733916 0.125000000 5684
09 0.733744805 -0.575952331 9780 09 1.183007664 -0.819253695 9780
10 0.072949017 0.600000000 25405 10 0.434752416 -0.268682381 25405
11 1.320766523 -0.136637415 41030 11 0.652862557 -0.523680225 41030
12 0.846720683 -0.481554657 87686 12 0.390800930 -0.905133923 87686
gem: dabchefgkijnlmgoptrsvuxwzyCAB gem: dabcgefjhimklpnorgtsvu

kCogdtxnhmywuicBepjfslvgaAzrb
h0v68 tfpvrwasgblkxznyiAhgcBjCuoedm

gtnudhrpvkjicmbfsagoel
h0v44 sfgokrhgalnjtevcpbiumd

U[3258] edges: 9 blocks: 2 orient: + 9 U[3259] edges: 9 blocks: 2 orient: +
D Eﬂ 273 (0) 2 blinks D E-\
[
FL_L_J_] 28 #s(full) 6 qﬁ_p
r mod theta/pi #sts
03 0.707106781 0.000000000 2
U[3371] edges: 9 blocks: 3 orient: - 04 0.500000000 1.000000000 66 U[3402] edges: 9 blocks: 2 orient: +
[ l 05 0.843294502 -0.683429989 130 [
=11l 06 0.288675135  0.000000000 859 =il
U L_J_"].] 07 0.210928687 0.757883871 1588 L_JLJ.]
08 1.115221249 -0.500000000 5684
=] 09 1.472764532 -0.297060986 9780
10 0.711145618 -0.633140021 25405
11 1.780585880 -0.834665307 41030
12 1.056800351 -0.694263077 87686
em: dabcgefjhimklpnosgrutwv
gem: jskedcpgvgfbnmrwatloiuh
hOv46 1rwtisauekjgdhcgpvEfmnbo
9 U[3260] edges: 9 blocks: 2 orient: +
274 (0) 1 blinks [:ﬁ
o
10 #its(partial) 191 | 1)
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 66
05 0.533005286 -0.369146580 130
06 0.288675135 0.000000000 859
07 0.734220341 -0.988273107 1588
08 0.891050484 1.000000000 5684
09 0.539287209 -0.598171423 9780
10 0.284094635 0.738293159 25405
11 0.965626380 -0.229865964 41030
12 1.512855805 -0.137639670 87686

gem:

dabcgefjhimklpnosgrutwvyx
jvpodnhglybufmeckwtsigxra
h0 v50 npurhbwtgxjvcagfodlemsyki
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9 1 U[3264] edges: 9 blocks: 4 orient: + 9 1
275 (1)3 1 blinks 276 (1)4 1 blinks
32 #its(full) 31 rle] 138 #its(full) 702
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.500000000 8 03 1.414213562 0.250000000 8
04 1.000000000 0.750000000 56 04 0.000000000 0.000000000 118
05 1.000000000 -0.700000000 280 05 1.414213562 -0.450000000 680
06 1.000000000 -0.333333333 1167 06 1.000000000 0.000000000 3427
07 1.414213562 -0.170687558 4048 07 2.828427125 0.448517972 12752
08 1.000000000 0.125000000 12296 08 2.828427125 0.562500000 41724
09 0.347296355 0.277777778 33232 09 0.170575027 -0.250000000 116880
10 0.618033989 0.800000000 81921 10 2.195372431 -0.220132016 298725
11 0.500183993 -0.855002323 186472 11 1.817464225 0.206392368 693880
12 0.517638090 0.833333333 397448 12 4.000000000 0.541666667 1509026
em: cabfdeighljknmpo em: dabcgefjhimklongpsr
gem: ipncmkfoabgeldhj gem: jisodrkgmahgbceflpn
h0 v32 mgopbleanicfhjkd h0v38 nlfsicbgrkjgampodeh
U[3266] edges: 9 blocks: 2 orient: + 9 1 U[3273] edges: 9 blocks: 5 orient: +
277 (0)4 1 blinks
i el ) 36 - —
Lr] 0 #s(full) 15
r mod theta/pi #sts
03 1.000000000 0.250000000 4
04 0.707106781 0.875000000 18
05 1.376381920 0.950000000 52
06 0.577350269 1.000000000 141
07 1.042241778 -0.563544700 320
08 1.118033989 -0.664916382 680
09 0.428525073 -0.250000000 1312
10 1.170820393 -0.200000000 2405
11 0.455734141 -0.295454545 4148
12 0.816496581 0.291666667 6882
em: dabchefgkijnlmporg
gem: kmfrdglphoagbjnice
h0v36 einfadmjbhgkocrlpg
9 1 U[3284] edges: 9 blocks: 4 orient: + 9 1
278 (0)9 2 blinks oM 279 (0) 11" 1 blinks
36 L d5ﬂ 36
roo  #ts(full) 1 —J o #ts(full) 37
r mod theta/pi #sts c 0 |r mod theta/pi #sts
03 0.707106781 0.000000000 2 ) 03 0.707106781 -0.500000000 4
04 0.500000000 1.000000000 18 U[3413] edges:9 blocks:5 orient- | o4 0.500000000 ~-0.750000000 18
05 0.573741760 0.875632347 34 E ) 05 0.798872080 0.154068341 52
06 0.500000000 0.500000000 115 -ELiE_ 06 0.288675135 1.000000000 141
07 0.185985892 0.285714286 196 LJ 07 0.417906506 -0.642857143 320
08 0.732537816 -0.500000000 452 08 0.844623199 -0.125000000 680
09 0.909038955 -0.333333333 708 L = U 09 0.618213611 -0.972875060 1312
10 0.329179607 0.248735306 1333 10 0.638196601 0.691863317 2405
11 0.551891343 0.800747493 1958 11 0.707106781 -0.227272727 4148
12 0.275611854 0.861688385 3254 12 0.105662433 0.750000000 6882
em: dabchefgkijnlmporqg em: dabcgefjhimklpnorqg
gem: kpgedcoihnmgajlrfb gem: jrmpdongkaghclfeib
h0v36 pgmjoibanrlkcfghed h0v36 ekiolnpmcbjarfdggh

U[3317] edges: 9 blocks: 6 orient: +

W

9,60 0)13" 1 blinks

Bt ms(full) 7

r mod theta/pi
03 0.707106781 0.000000000
04 0.500000000 0.500000000
05 0.601500955 -0.400000000
06 0.288675135 0.000000000
07 0.591009048 0.900741014
08 0.844623199 -0.250000000
09 0.806039450 0.144536259
10 0.361803399 0.800000000
11 0.144591748 0.454545455
12 0.105662433 -0.500000000

. dabcgefjhimklongp
gem: jomedphglabngikfc

hOv34 nlifhgcogkjbamped

U[3318] edges: 9 blocks: 6 orient: +

52
141
320
680

1312
2405
4148
6882

9,61 ©0) 13" 1 blinks
28

r3z  #ts(full) 67

r mod
03 0.707106781 0
04 0.500000000 0
05 0.601500955 0
06 0.288675135 0.
07 0.231920614 -0
08 0.461939766 0
09 0.303012985 0
10 0.361803399 -0
11 0.422061281 -0
12 0.105662433 -0.

. dabcgefjhilknm
gem: gkimdnlfcbjaeh

h0v28 milfndkgbahcije

U[3325] edges: 9 blocks: 8 orient: +

[
I5

theta/pi #sts
.000000000 4
.500000000 24
.400000000 76
000000000 225
.857142857 536
.750000000 1184
.666666667 2344
.800000000 4385
.727272727 7676
500000000 12888

-9




APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U

225

9 U[3329] edges: 9 blocks: 5 orient: + 9 1
282 (0) 1 blinks [:‘ F F] 283 (0) 10" 1 blinks
40 -0h 40 )
ra #ts(full) 1 G ra #ts(partial) 1158
r mod theta/pi #sts O O r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 0.000000000 0.000000000 4
04 0.500000000 1.000000000 18 04 0.923879533 0.000000000 22
05 0.371748034 0.800000000 34 05 0.000000000 0.000000000 64
06 0.288675135 0.000000000 115 06 0.912870929 0.397583618 189
07 0.960351647 -0.789939064 196 07 0.000000000 0.000000000 428
08 0.191341716 -0.500000000 452 08 0.981319227 0.795513251 952
09 0.872491117 1.000000000 708 09 0.000000000 0.000000000 1828
10 0.138196601 0.400000000 1333 10 0.707106781 -0.850000000 3445
11 0.777181530 -0.458491042 1958 11 0.000000000 0.000000000 5912
12 0.809630852 0.927420481 3254 12 0.522663880 -0.373183522 9990
em: eabcdjfghilknmporgts em: dabcgefjhimklpnorgts
gem: lgngfedmrkjpsciatohb gem: jtgedclgraphnmfkosib
h0 v40 mihkrnglbaocjtdgpsef h0v40 gghoanimbsjpctrledkf
U[3347] edges: 9 blocks: 4 orient: + 9 1 U[3367] edges: 9 blocks: 4 orient: +
284 (0)4 1 blinks
Ll 38 all T
J ra0  #ts(full) 389
O | r mod theta/pi #sts
03 1.000000000 0.250000000 4
04 0.707106781 -0.625000000 46
05 1.376381920 -0.650000000 152
06 0.577350269 0.333333333 623
07 2.181348814 0.259243036 1580
08 0.579470825 0.268826703 4308
09 2.059218770 -0.974347823 9084
10 1.539746860 0.910914604 19809
11 1.441509086 -0.121053046 36784
12 2.165038708 -0.260547562 69610
em: dabcgefjhimklongpsr
gem: gpiodmgnskjbfrelahc
h0 v38 nsepgbkgodhramijclf
9 U[3372] edges: 9 blocks: 3 orient: + 9 1
285 (0) 1 blinks (a1 286 (0)5 3 blinks
Mt ss(full) 2151 - U Lf'j M0 ms(full) 4
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 34 04 0.500000000 0.500000000 34
05 0.798872081 -0.454068341 66 05 1.091321678 0.424367653 66
06 0.288675135 0.000000000 309 06 0.288675135 1.000000000 309
07 0.633550928 -0.930856949 552 07 1.147013505 0.816681081 552
08 0.191341716 0.000000000 1576 08 0.303427098 0.750000000 1576
09 1.210428874 -0.990136865 2600 09 1.574552818 -0.628545097 2600
10 0.638196601 0.908136683 5725 10 1.190983006 -0.848735306 5725
11 1.530377565 0.391369332 8850 11 1.191818977 -0.363602950 8850
12 0.727402050 -0.143527443 16626 12 1.631897159 -0.473838125 16626
em: dabcgefjhimklpnorgtsvu em: dabcgefjhimklpnorgts
gem: gujldtvbforenmcspkgiha gem: jgoedcsglaritmfbpkhn
h0v44 kifoucggrajsvltehbndpm h0v40 nhrtiskmpgjfbadelcgo
U[3373] edges: 9 blocks: 3 orient: + 9 1 U[3387] edges: 9 blocks: 2 orient: +
=i 287 (0)4 1 blinks q
U LZPT] rgz #ts(full) 3 [_‘_:_]_'J
0O | r mod theta/pi #sts
) 03 1.000000000 -0.250000000 4
U[3404] edges: 9 blocks: 2 orient: - 04 0.707106781 -0.375000000 46
r;ﬂ r 05 1.630447550 -0.489303917 152
06 0.577350269 -0.333333333 623
Ljﬂj 07 1.285124168 -0.156897117 1580
08 1.500000000 -0.437500000 4308
09 2.802507888 -0.306950199 9084
. : — 10 3.348940559 -0.434596257 19809
UI3430] edges:9 blocks: 3 orlent:* | 77 545899260 -0.620478524 36784
M 12 3.284123752 -0.579979822 69610
(L] ] em: dabcgefjhimklpnosgrut
| gem: mgoedchgnkjtasfbpluri
_J hOv42 tigkhrbngapsemudcfljo
9 1 U[3390] edges: 9 blocks: 3 orient: +
288 (0)9 1 blinks E
=]
¢ #s(partial) 501 D_
r mod theta/pi #sts l;
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 66
05 1.716745058 -0.491863317 130
06 0.500000000 0.500000000 859
07 0.811415584 -0.082666013 1588
08 2.039100781 0.000000000 5684
09 3.610306137 -0.699200782 9780
10 2.947213595 0.983726635 25405
11 4.648572893 0.758251030 41030
12 4.107919181 0.102416382 87686
em: dabchefgkijnlmposqgrvtuxwzyBA
gem: hiredtzasgBkxonvpubmcgAfwjyl
h0 v56 mAwvkblzhdugByrecxtspjgonifa
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9 1 U[3391] edges: 9 blocks: 3 orient: + 9 1
289 (0)3 1 blinks ﬁ 290 (0)3 1 blinks
8 wts(full) 333 D[_D ) ] i°  #s(partial) 257

r mod theta/pi #sts lj r mod theta/pi #sts
03 0.707106781 -0.500000000 2 03 0.707106781 -0.500000000 2
04 0.500000000 0.250000000 66 04 0.500000000 -0.750000000 34
05 2.013153348 -0.547926993 130 05 0.283990228 -0.700000000 66
06 0.500000000 0.500000000 859 06 0.500000000 0.500000000 309
07 1.704668877 -0.837858017 1588 07 0.512139742 0.849780220 552
08 2.533869596 0.375000000 5684 08 0.303427098 -0.125000000 1576
09 1.852043346 0.978732391 9780 09 0.392691631 -0.202252214 2600
10 4.052786404 0.095853986 25405 10 0.080650449 0.400000000 5725
11 3.507545580 -0.745784504 41030 11 1.581377246 -0.527514887 8850
12 3.297726489 -0.121118942 87686 12 1.532553607 0.763917630 16626
em: dabcgefkhijnlmgopsrvtuxw em: dabchefgkijnlmgopsrvtuxwzyBA
gem: gvosdrnfxtlkjacbhgemwpui gem: hwledBjxgsAkbzntipgrymvauoct

h0 v48 eglxapuomvfwrhnkditsbjcqg h0v56 grgtAvushxoiawBjmblzcfnpedyk

U[3392] edges: 9 blocks: 2 orient: +

=

3

9291 @) 3" 1blinks

U[3393] edges: 9 blocks: 4 orient: +

sl

#sts
2
34

309
552
1576
2600
5725
8850
16626

1 o3 Hs(iull) 4
r mod theta/pi #sts
03 1.414213562 -0.500000000 8
04 1.000000000 -0.750000000 40
05 2.288245611 1.000000000 152
06 3.000000000 0.500000000 475
07 2.000000000 0.115026728 1280
08 2.797932652 -0.081326703 3072
09 3.741657387 -0.560518859 6720
10 2.236067978 1.000000000 13629
11 2.449489743 0.906785251 25960
12 3.605551275 0.437167042 46904
. dabchefgkijmlon
gem: kmnedclihgajofb
h0 v30 gfjnokalecbhdmi
1 U[3400] edges: 9 blocks: 2 orient: +
9292 (0)5" 1 blinks (=1 N 9293 (0) 2 blinks
R0 #ts(full) 2 L L_T']J 8 ms(full) 45
r mod theta/pi #sts r mod theta/pi
03 0.707106781 0.000000000 2 03 0.707106781 0.000000000
04 0.500000000 0.500000000 34 04 0.500000000 0.000000000
05 0.580414541 0.954068341 66 05 0.634136124 0.042016670
06 0.288675135 1.000000000 309 06 0.288675135 0.000000000
07 0.714553588 -0.867433121 552 07 1.556183866 0.260020209
08 0.303427098 0.750000000 1576 08 0.032829048 0.000000000
09 1.152646464 -0.031980973 2600 09 0.284023517 -0.140657553
10 0.336881039 0.091863317 5725 10 0.402128624 -0.084033340
11 0.467686734 -0.811733300 8850 11 0.973929637 -0.124402736
12 0.640555687 -0.432929101 16626 12 0.515726692 0.578810460
. dabchefgkijnlmporgtsvuxwzy . dabchefgkijnlmporgtswuvyx
gem: kyrudomihwabxfnspvgetczgl]j gem: kvrndmuihsacgebfplygtoxwj
h0v62 muwgjxblsrhkvteczoyngapfid h0v560 mgyijcxwpetkuondhvrlasgbf
U[3403] edges: 9 blocks: 2 orient: + 9 1 U[3418] edges: 9 blocks: 6 orient: +
=i 294 (0)4 1 blinks L[D
L L_ﬂJ 136 ss(partial) 1150 J =]
r mod theta/pi #sts O
03 1.000000000 0.250000000 4
U[3428] edges: 9 blocks: 3 orient: - 04 0.707106781 -0.625000000 16
r__q 05 1.129775731 0.004068341 44
] r} 06 0.577350269 -0.333333333 107
el 07 1.655970555  0.250000000 224
[_4 ] 08 0.500000000 0.937500000 432
09 0.943665897 0.612553511 768
10 0.867632644 -0.563081267 1293
11 0.830768765 0.770174499 2068
12 1.080123450 -0.435518859 3184
. dabchefgkijnlmporqg
gem: hrindogacflkjpmegb
hOv36 gogfrdcbhnmpkjiale

9,05 ©)9" 3 blinks

34

rh #ts(full) 6

r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 18
05 1.395425955 0.830853420 34
06 0.500000000 0.500000000 115
07 1.264734066 -0.274440876 196
08 1.497904681 -0.500000000 452
09 0.621819268 0.722222222 708
10 1.947213596 0.338293159 1333
11 1.413283216 0.087154858 1958
12 1.228403271 -0.774572427 3254
em: dabcgefjhimklongp

gem: jmoedcggpainblfkh

h0v34 pfkjnlamegcbhigod

U[3421] edges: 9 blocks: 5 orient: +

= )

=5

C

-]

U[3425] edges: 9 blocks: 4 orient: +

0]

i=tl

U[3432] edges: 9 blocks: 3 orient: +

M
| W)

U

7|
)
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s06 ©)9" 1 blinks

r3®  ss(partial) 1116

r mod theta/pi
03 0.707106781 0.000000000
04 0.500000000 1.000000000
05 0.371748034 -0.600000000
06 0.500000000 0.500000000
07 0.521120889 1.000000000
08 0.191341716 0.500000000
09 0.707106781 0.833333333
10 0.138196601 -0.800000000
11 0.422061281 0.727272727
12 0.353553391 -0.750000000
em: dabchefgjilknmporg

gem: jnredgbphaiolgmkfc

h0 v36 mhgfajolndgbeircpk

U[3437] edges: 9 blocks: 9 orient: +

o )
(=N
#sts d u]

HowWooJaOUTd WN

[y







APPENDIX B

The 14 composite spaces in U

We here present the 14 spaces induced from g-blinks in U. Their “connected sum” details:
what prime spaces compose to them are shown in Chapter 5. The elements of this presentation

are the same as the explained in Appendix A.
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6:

0)2% 10 blinks

n4 #s(full) 1

r mod
03 0.000000000 0
04 0.292893219 0
05 0.000000000 0
06 0.154700538 0
07 0.000000000 0
08 0.099456184 0
09 0.000000000 0
10 0.070831675 0
11 0.000000000 0
12 0.053746907 0

. cabedgf
gem: gfdcbea

hOv14 fgebcad

U[1920] edges: 9 blocks: 2 orient: +

1

=i

U[49] edges: 6 blocks: 1 orient: +

= ( E:

-

1J

U[346] edges: 8 blocks: 3 orient: +

"0 e

U[1299] edges: 9 blocks: 4 orient: +

S

U[2134] edges: 9 blocks: 1 orient: +

i

U[2427] edges: 9 blocks: 1 orient: +

5

(]
ISy

U[2872] edges: 9 blocks: 1 orient: +

theta/pi #sts . J
.000000000 4
.000000000 16 U[218] edges: 8 blocks: 1 orient: + U[787] edges: 9 blocks: 1 orient: + U[1507] edges: 9 blocks: 4 orient: +
.000000000 44 N ) )
.000000000 107 ) ET_] El_ 4
.000000000 224 (=0 | —
.000000000 432 [hﬁ { j r
.000000000 768
. 888888888 ;‘égg U[308] edges: 8 blocks: 2 orient: + U[1297] edges: 9 blocks:4 orient:+  U[1508] edges: 9 blocks: 4 orient: +
.000000000 3184 0N ﬁlj
i | -
(o) 7] I=
6C 2 U[53] edges: 6 blocks: 1 orient: + U[973] edges: 9 blocks: 1 orient: +
2 (0)3% 10 blinks E [ W
22 -] 5
72 #s(full) 2 ‘ C c :1:3
r mod theta/pi #sts J
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 16 U[295] edges: 8 blocks: 1 orient: + U[1689] edges: 9 blocks: 2 orient: +
05 0.973248989 0.000000000 44 c—
06 0.866025404 0.000000000 107 r—r_ FJI
07 0.753041503 0.000000000 224 ';—1 I
08 1.115221249 0.000000000 432 -] Ll
09 1.033720959 0.000000000 768 o
i?_ ggézi%gggi 3883888888 %‘ggg U[898] edges: 9 blocks: 1 orient: + U[2093] edges: 9 blocks: 2 orient: +
12 1.183012702 0.000000000 3184 _r"|_‘ [,-
om: dabcgefihkj ) [ ]
98M:  yhfedcbgiia 0= —)
hOv22 jiegcbdakhf

U[124] edges: 7 blocks: 4 orient: +

U[155] edges: 7 blocks: 2 orient: +

@i

o

8

65

0)6' 23 blinks

o #s(full) 1

r mod

03 0.000000000

04 0.382683432 -
05 0.000000000

06 0.366025404 -
07 0.000000000

08 0.333040012 -
09 0.000000000

10 0.259022635

11 0.000000000

12 0.252157240

. dabcgefih

gem: ihfedcbga

hOv18 higfbdcae

U[1072] edges: 9 blocks: 2 orient: -

theta/pi #sts

0.000000000

0.250000000 6
0.000000000 10
0.500000000 19
0.000000000 28
0.875000000 44
0.000000000 60
0.800000000 85
0.000000000 110
0.500000000 146

U[1478] edges: 9 blocks: 4 orient: +

U[61] edges: 6 blocks: 4 orient: +

a

G

U

d

U[64] edges: 6 blocks: 3 ori

= .0
s -

U[76] edges: 7 blocks: 1

e

U[2320] edges: 9 blocks: 1 orient: -

@
=2
+

i)

orient: -

&

N 0=
4 ) S5 &

U[128] edges: 7 blocks: 4 orient: + U[805] edges: 9 blocks: 2 orient: -
o —J —
U[137] edges: 7 blocks: 3 orient: + U[866] edges: 9 blocks: 1 orient: -

0
E_. ' [__r_
U[2902] edges: 9 blocks: 5 orient: -

&

U[3154] edges: 9 blocks: 4 orient: -

38

U[3168] edges: 9 blocks: 4 orient: -

]
U

=
g
=

i)

U[3179] edges: 9 blocks: 3 orient: +

\

5

U[1083] edges: 9 blocks: 2 orient: +

g7

)
lLJ

U[1131] edges: 9 blocks: 3 orient: -

)

U[1635] edges: 9 blocks: 2 orient: -

P -

n

k2jijy)

i

U[2527] edges: 9 blocks: 3 orient: +

CPTL—_J@

@

blocks: 1 orient: +
A

e
=

U[1929] edges: 9

U[2617] edges: 9 blocks: 4 orient: +

e

G —

R

8

0)2'4" 4 blinks
22

r3 #ts(full) 5
r mod
03 0.000000000
04 0.541196100
05 0.000000000
06 0.422649731 -
07 0.000000000
08 0.360479911
09 0.000000000
10 0.320169585 -
11 0.000000000
12 0.291166101
. dabcgefihkj
98M:  in5edkbgact

h0v22 hiejkbdafgc

OCOO0OO0OO0OOOOOO

theta/pi #sts
.000000000 4
.625000000 46
.000000000 184
.333333333 789
.000000000 2360
.562500000 6876
.000000000 16496
.400000000 38465
.000000000 79336
.541666667 159786

U[216] edges: 8 blocks: 1 orient: +

5 45

U[344] edges: 8 blocks: 3 orient: +
(m
'-] ]

-

[
U[410] edges: 8 blocks: 5 orient: -

f%[ﬂ_

—
G
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U[727] edges: 8 blocks: 3 orient: -

85 1
2 (0)10" 2blinks

22 #s(full) 3
r mod
03  0.000000000 0
04 0.382683432 1
05 0.000000000 0
06 0.211324865 1
07  0.000000000 0
08  0.333040012 0
09  0.000000000 0
10  0.000000000 O
11 0.000000000 O
12 0.281244857 1

dabcgefihkj

98M:  ihkedjbgafc
h0v22 higkbdjaecf

theta/pi #sts
4

.000000000

.000000000 42
.000000000 148
.000000000 597
.000000000 1664

.000000000 4616
.000000000 10720
.000000000 24125
.000000000 48980
.000000000 96186

U[229] edges: 8 blocks: 2 orient: +

=t

U[528] edges: 8 blocks: 1 orient: +

=3

biji

[@]J

8; 1
3 (12" 13blinks
Bh1 #s(full) 1

r mod
03 0.000000000 0
04 0.765366865 1
05 0.000000000 0
06 0.732050808 0
07 0.000000000 0
08 0.720959822 1
09 0.000000000 0
10 0.715920956 0
11 0.000000000 0
12 0.713208378 1
. badc
98M: 4cba
h1v8 cdab

U[1921] edges: 9 blocks: 2 orient: +

)

U[1922] edges: 9 blocks: 2 orient: +

5
L

-
Uy

U[1924] edges: 9 blocks: 2 orient: +

=
03

theta/pi #sts
4

.000000000

.000000000 26
.000000000 96
.000000000 315
.000000000 856
.000000000 2096
.000000000 4612
.000000000 9449

.000000000 18072
.000000000 32834

U[2918] edges: 9 blocks: 3 orient: +

=i

U[305] edges: 8 blocks: 2 orient: +

F”I’i

C

U[345] edges: 8 blocks: 3 orient: +
L —

n
chh

=

U[408] edges: 8 blocks: 5 orient: +

U[586] edges: 8 blocks: 3 orient: +

-

&h

U[793] edges: 9 blocks: 1 orient: +

(]

F

59

g

U[724] edges: 8 blocks: 3 orient: +

0
d

U[792] edges: 9 blocks: 1 orient: +

)
ch

E

&
t[:b“l

Bl

— O

beX (]

U[1289] edges: 9 blocks: 4 orient: +

U[1290] edges: 9 blocks: 4 orient: +

&
G
G

E;C
4 (2)  6blinks
Fh2  #s(full) 1

r mod

03 1.414213562 0
04 2.000000000 0
05 2.6899940438 0
06 3.464101615 0
07 4.311820252 0
08 5.226251860 0
09 6.202325755 0
10 7.236067978 0
11 8.324234537 0
12 9.464101615 0
gem: 2

h2v2 a

theta/pi #sts

.000000000 4
.000000000 16
.000000000 68
.000000000 203
.000000000 548
.000000000 1328
.000000000 2904
.000000000 5893

.000000000 11268
.000000000 20368

U[337] edges: 8 blocks: 1 orient: +

il
1
5

+

U[353] edges: 8 blocks: 1 orient:

P, J

5

=1

]
|

U[1280] edges: 9 blocks: 4 orient: +

1
&=
5

U[1918] edges: 9 blocks: 2 orient: +

=
g

8: 2
5 (1)2° 1 blinks
neh1 #ts(full) 1

r mod

03 2.000000000 0
04 3.162277660 0
05 4.297922283 0
06 5.291502622 0
07 6.162453799 0
08 7.081111186 0.
09 8.277283502 -0
10 9.864327229 -0
11 11.750675549 -0
12 13.718973560 -0

. cabfdeigh
gem: ihdcbgfea
h1v18 gfhaibdce

theta/pi #sts

.000000000 8
.102416382 58
.254068341 280
.439481141 1069
.653089436 3408
889255678 9416

.862553511 23344
.614494597 52805
.372937200 111096
.137205455 219466

U[522] edges: 8 blocks: 1 orient: +

=ag Eedl

9; 1
1 (0)10" 8blinks
26

ryg  #is(full) 32
r mod
03 0.000000000 0
04 0.382683432 -0
05 0.000000000 0
06 0.211324865 1
07 0.000000000 0
08 0.333040012 0
09 0.000000000 0
10 0.357960478 0
11 0.000000000 0
12 0.281244857 0

dabcgefihkjml

g8M:  x1mdbjgahfce
h0v26 hgmljdbkeiafc

theta/pi #sts
4

.000000000

.500000000 46
.000000000 184
.000000000 789
.000000000 2360
.750000000 6876

.000000000 16496
.600000000 38465
.000000000 79336
.500000000 159786

U[1070] edges: 9 blocks: 2 orient: +

[ESp

U[2056] edges: 9 blocks: 4 orient: +

0_[=
]

3

ad

|

L.J-
FJ

o

U[2064] edges: 9 blocks: 4 orient: +

IIE

o

e

U[2311] edges: 9 blocks: 3 orient: -

U[2876] edges: 9 blocks: 6 orient: -

In
U[2516] edges: 9 blocks: 5 orient: +
0A.
Cig
o— O

U[2608] edges: 9 blocks: 4 orient: +

[crd

o=l

U[2880] edges: 9 blocks: 6 orient: -

|Ex

c— O
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APPENDIX B THE 14 COMPOSITE SPACES IN U

9% s
2 13 3 blinks
(2h1 #ts(full) 1
r mod
03 1.000000000 -0
04 1.000000000 -0
05 1.618033989 0.
06 1.732050808 0
07 1.801937736 0
08 2.414213562 -0
09 2.532088886 -0.
10 2.618033989 -0.
11 3.228707415 0.
12 3.346065215 0
. cabfde
98M:  fedcba

h1v12 edfbac

theta/pi #sts
.500000000 4
.750000000 32
900000000 148
.500000000 625
.214285714 1876
.125000000 5400
500000000 13064
800000000 30353
863636364 62740
.500000000 125968

U[1128] edges: 9 blocks: 3 orient: +

(

M

=)

=

U[1695] edges: 9 blocks: 2 orient: -

(65
(5

(=

U[2886] edges: 9 blocks: 4 orient: +

(m

—J

U

(]

9

(y4" 2 blinks

noh1 #ts(full) 2
r mod
03  1.414213562 0
04  1.414213562 0
05  1.414213562 0
06 2.000000000 0
07 2.548324784 0
08 2.613125930 0
09 2.657852097 0
10  3.236067977 0
11 3.793637873 0
12 3.863703305 0
. cabfdehg
gem: hedcbgfa

h1v16 gfeahbdc

theta/pi #sts
.250000000 8
.375000000 98
.350000000 536
.333333333 2575
.392857143 9328
.437500000 29900
.416666667 82608
.400000000 208897
.431818182 481448
.458333333 1040582

U[1973] edges: 9 blocks: 1 orient: +

o

U[1974] edges: 9 blocks: 1 orient: +

i)

=l

©)2" 4 blinks

o4 Hs(full) 3

r mod theta/pi
03 0.000000000 0.000000000
04 0.382683432 0.000000000
05 0.000000000 0.000000000
06 0.211324865 0.000000000
07 0.000000000 0.000000000
08 0.528130334 -0.500000000
09 0.000000000 0.000000000
10 0.678130063 0.800000000
11 0.000000000 0.000000000
12 0.577435507 0.072579519

. dabcgefjhimklon
gem: jonedcmglafihkb

h0v30 1nomkiacfejgdbh

1

#sts
4

42
160
637

1904
5284
12772
28881
60016
18422

U[2053] edges: 9 blocks: 4 orient: +

a_
Ey

d [

_ﬂ

U[2062] edges: 9 blocks: 4 orient: +

IIE

c

Nty

|

U[2306] edges: 9 blocks: 3 orient: +

In

U[3199] edges: 9 blocks: 2 orient: +

9

2) 1 blinks

o h1  #ts(full) 2
r mod
03  1.414213562 0
04 0.000000000 0
05 2.689994048 0
06 3.464101615 0
07 0.000000000 0
08 5.226251859 0
09 6.202325755 0
10 0.000000000 0
11 8.324234537 0
12 9.464101615 0

. dabcgefihkijml

géM:  j ymedckgalhbf

h1v26 1fhkjbaceimgd

theta/pi #sts
.000000000 8
.000000000 66
.600000000 344
.333333333 1483
.000000000 5264
.750000000 16196
.444444444 44304
.000000000 109933
.818181818 251944
.500000000 539078

U[2281] edges: 9 blocks: 1 orient: +

)

¢

C
9% (y4" 1 blinks
20h1 #ts(full) 1
r mod
03 1.414213562 0
04 1.414213562 0
05 3.039089992 -0
06 4.000000000 0.
07 3.754708335 0
08 5.843127213 -0
09 7.070105072 -0
10 6.278248790 0
11 8.745374944 -0
12 10.222398085 -0
. cabfdehgji
gem: hjdcbifage

h1v20 ifgahbjedc

theta/pi #sts
.250000000 8
.875000000 58
.504068341 280
000000000 1069
.655400322 3408
.664916382 9416
.105463741 23344
.563081267 52805
.733235861 111096
.147814474 219466

U[2981] edges: 9 blocks: 2 orient: +

r_f-P




APPENDIX C

Simple 3-connected monochromatic blinks up to 16

edges

We here present all simple 3-connected green blinks with < 16 edges divided in 381 HGnQI
classes. The quantum invariant was calculated up to level » = 8 for each of these blinks.
There are left 11 uncertainties: 14.24t, 15.16t, 15.19t, 15.22t, 16.42t, 16.56t, 16.141t, 16.142t,
16.149t, 16.233t. Except for these classes the other 370 consisted of only one blink (or the
two orientations of the same space). This fact suggests that if 4 and B are two different simple
3-connected monochromatic blinks, that do not form a trivial pair (trivially induce the same
space), then they probably induce different spaces. Are the 11 uncertainties examples of non-

trivial pairs?

14.241 15.16t 15.19t 15.22t
[, Al =c 5 chl als |
16.56t 16.141t 16.142t 16.233t

PE WS P D

B B8 4% 6E
16.42t 16.140t 16.149t
o Pe #5

233
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APPENDIX C SIMPLE 3-CONNECTED MONOCHROMATIC BLINKS UP TO 16 EDGES

6

T[1] edges:6 blocks: 1 orient: +

8

(3) 1 blinks i] (1) 1 blinks
e [__J
r mod theta/pi #sts r mod theta/pi #sts
03 2.000000000 0.000000000 8 03 1.000000000 0.000000000 2
04 3.000000000 0.000000000 40 04 0.000000000 0.000000000 18
05 4.000000000 0.000000000 152 05 1.763932023 0.000000000 36
06 5.000000000 0.000000000 475 06 2.000000000 0.000000000 119
07 6.000000000 0.000000000 1280 07 0.166603321 0.000000000 232
08 7.000000000 0.000000000 3072 08 0.343145751 0.000000000 522
T[2] edges: 8 blocks: 1 orient: + gt 1 T[3] edges: 9 blocks: 1 orient: +
= 1 (0) 3" 2 blinks [—1
Cr—ﬂ_Jj (e l
—J
r mod theta/pi #sts ]
03 0.707106781 -0.500000000 2
04 0.500000000 0.250000000 34 T[4] edges:9 blocks: 1 orient: -
05 0.739059264 0.395538531 80
06 0.500000000 0.500000000 351 [ A] Al
07 1.759536836 0.282056233 908 r_.__:J:_J
08 0.396281669 -0.625000000 2482 .
1 Ot T[5] edges: 10 blocks: 1 orient: + 1 Ot
1 (0) 1 blinks rﬁ 2 (1) 1blinks
P £
[ \
r mod theta/pi #sts [ r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 2
04 0.500000000 0.000000000 46 04 1.000000000 0.000000000 34
05 1.520512637 0.000000000 180 05 1.909830056 0.000000000 68
06 0.288675135 0.000000000 819 06 1.000000000 0.000000000 313
07 0.354132814 0.000000000 2624 07 1.326975813 0.000000000 620
08 1.459443058 0.000000000 8112 08 1.544155877 0.000000000 1710
T[6] edges: 10 blocks: 1 orient: + 1 1t T[7] edges: 11 blocks: 1 orient: +
0 2 blinks
Elj l 1 0) G
e )
r mod theta/pi #sts
03 0.707106781 0.000000000 8
04 0.500000000 0.000000000 104 T[9] edges: 11 blocks: 1 orient: -
05 1.301508621 0.007797643 696 —
06 0.288675135 0.000000000 3935 (
07 0.514770346 0.138673801 17616 1 L_.J
08 0.349854384 0.000000000 67720 I I |J
1 1t T[8] edges: 11 blocks: 1 orient: + 12t 1
2 (0) 2blinks 2 1 (0) 3" 2 blinks
i 3
—_—
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 0.707106781 0.500000000 16
04 0.500000000 0.000000000 66 T[10] edges: 11 blocks: 1 orient: - 04 0.500000000 0.750000000 288
05 0.528270419 0.710100601 152 05 1.467514724 -0.615405671 3392
06 0.288675135 0.000000000 945 ( ] _:Tﬁ 06 0.500000000 -0.500000000 29625
07 0.643848101 0.704127476 2444 __l1 07 1.128408102 0.271038230 201936
08 0.535563526 1.000000000 8158 —J 08 2.943749502 0.125000000 1119088
T[11] edges: 12 blocks: 1 orient: + 12t T[12] edges: 12 blocks: 1 orient: +
2 (0) 2blinks
(3 M
|_J|
- r mod theta/pi #sts
03 0.707106781 0.000000000 4
T[14] edges: 12 blocks: 1 orient: - 04 0.500000000 0.000000000 142 T[21] edges: 12 blocks: 1 orient: -
05 0.939358929 0.881610993 708
] 2 06 0.288675135 0.000000000 4933 I
_.'_l_]_' 07 1.293840461  0.900343653 23632 [ ) {}f:—j
I ) 08 1.049563152 1.000000000 100280 I t_
12t T[13] edges: 12 blocks: 1 orient: +
3 (2) 1blinks [—"
— |
.——_’__J
r mod theta/pi  #sts ‘
03 1.414213562 0.000000000 16
04 2.000000000 0.000000000 216
05 3.325015502 0.000000000 2160
06 3.464101615 0.000000000 16355
07 4.387097719 0.000000000 98016
08 5.597670143 0.000000000 483424
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12,

T[15] edges: 12 blocks: 1 orient: +

12,

(1) 1 blinks E—\ 0) 1 blinks
{:5 e
r mod theta/pi #sts l|_" r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 0.707106781 0.000000000 4
04 1.000000000 0.000000000 66 04 0.500000000 0.000000000 86
05 0.729490169 0.000000000 186 05 0.810537068 0.000000000 388
06 0.000000000 0.000000000 1101 06 0.288675135 0.000000000 2355
07 0.088770501 1.000000000 3872 07 0.707336305 0.000000000 9912
08 0.137084990 1.000000000 13172 08 2.202279626 0.000000000 37584
T[16] edges: 12 blocks: 1 orient: + 1 2t T[17] edges: 12 blocks: 1 orient: +
6 (1) 1blinks
—
—4 E |
[ i 83 I S5
L r mod theta/pi #sts J
03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 66
05 1.347524158 0.000000000 182
06 1.000000000 0.000000000 1073
07 1.790085668 0.000000000 3728
08 3.176623509 0.000000000 12480
1 2t T[18] edges: 12 blocks: 1 orient: + 1 2t
7 (0) 2blinks [—1 8 (1) 1blinks
) |
I
r mod theta/pi #sts - r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 2
04 0.500000000 0.000000000 78 T[20] edges: 12 blocks: 1 orient: - 04 1.000000000 0.000000000 66
05 0.236975265 -0.773504147 384 05 0.347524158 0.000000000 152
06 0.288675135 0.000000000 2143 [ 06 0.000000000 0.000000000 945
07 0.455253671 -0.715141040 9476 (] rT::] 07 0.033607422 0.000000000 2444
08 0.284196287 1.000000000 35428 L J L——t—g:] 08 1.005050634 0.000000000 8158
T[19] edges: 12 blocks: 1 orient: + 1 2t T[22] edges: 12 blocks: 1 orient: +
9 (3) 1blinks M
- T
= N
=2 . 3
r mod theta/pi #sts
03 2.000000000 0.000000000 8
04 4.000000000 0.000000000 96
05 4.291796068 0.000000000 600
06 4.000000000 0.000000000 2969
07 2.470743926 0.000000000 11824
08 0.402020254 0.000000000 40320
1 3t T[23] edges: 13 blocks: 1 orient: + 1 3t
1 (0) 2 blinks ) 2 (1) 2blinks
M |
ﬁ[ ) L
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 8 03 1.000000000 0.000000000 8
04 0.500000000 0.000000000 188 T[26] edges: 13 blocks: 1 orient: - 04 1.000000000 0.000000000 204
05 0.726837830 0.005333035 1472 —4 05 1.828250300 -0.185063736 1576
06 0.288675135 0.000000000 11231 _1 — 06 1.000000000 0.000000000 12875
07 1.810786833 -0.060672234 64168 I ] i4:j 07 0.773019359 -0.050954692 71400
08 0.125683619 0.000000000 311648 ® [l 08 0.029437252 0.000000000 355456
T[24] edges: 13 blocks: 1 orient: + 1 3t 1 T[25] edges: 13 blocks: 1 orient: +
3 (0)3"2blinks
= Wanl
l=i =
r mod theta/pi #sts —
03 0.707106781 -0.500000000 2
T[35] edges: 13 blocks: 1 orient: - 04 0.500000000 -0.750000000 130 T[33] edges: 13 blocks: 1 orient: -
~ -~ 05 0.370402770 0.996599821 340
] 06 0.500000000 0.500000000 2865 r_
r——_]_ 07 1.333558314 -0.822310775 9948 &E]_]
— ) l _W 08 0.067991185 0.875000000 40254 ( l:__
1 3t T[27] edges: 13 blocks: 1 orient: +
4 (2) 2blinks
I
[lmlj
r mod theta/pi #sts
03 1.414213562 0.000000000 8
04 2.000000000 0.000000000 172 T[43] edges: 13 blocks: 1 orient: -
05 1.473190378 -0.369146580 1520
06 3.000000000 -0.166666667 10895 [ 1 I~
07 2.635346683 -0.189184164 65128
08  1.421947833  0.000000000 313536 [ J =Bl

U
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APPENDIX C SIMPLE 3-CONNECTED MONOCHROMATIC BLINKS UP TO 16 EDGES

13;

T[28] edges: 13

blocks: 1 orient: +

13

(0) 2 blinks E‘\ (0) 2 blinks
S —Fi
) E‘B:]
r mod theta/pi #sts < r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 150 T[38] edges: 13 blocks: 1 orient: - 04 0.500000000 0.000000000 130
05 1.163430902 -0.254660513 720 — 05 0.515888138 -0.704882690 338
06 0.288675135 0.000000000 5789 r_j 06 0.288675135 0.000000000 2855
07 0.265886467 -0.391062613 25768 1 _L—T—] 07 1.236532253 -0.848421556 9788
08 0.333923058 1.000000000 117096 I I —j 08 0.431443806 1.000000000 39560
T[29] edges: 13 blocks: 1 orient: + 13t T[30] edges: 13 blocks: 1 orient: +
) :] 7 (0) 2blinks [- _]
| | I
= I r—J'T
r mod theta/pi #sts { -
03 0.707106781 0.000000000 2
T[39] edges: 13 blocks: 1 orient: - 04 0.500000000 0.000000000 130 T[40] edges: 13 blocks: 1 orient: -
— 05 0.822757750 -0.665031785 354
I 06 0.288675135 0.000000000 3015 -
) E_—'I—'— 07 0.362894690 -0.918895409 10472 T ] ﬂT’
I ]v iJ 08 0.114418471 1.000000000 43544 ] TD
13t T[31] edges: 13 blocks: 1 orient: + 13t
8 (0) 2blinks e 9 (1) 2blinks
()
—_—
r mod theta/pi #sts $ e — r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 1.000000000 0.000000000 4
04 0.500000000 0.000000000 130 T[41] edges: 13 blocks: 1 orient: - 04 1.000000000 0.000000000 142
05 0.835593533 -0.945422087 330 p— 05 0.957100463 0.335791136 696
06 0.288675135 0.000000000 2813 F - [___‘i_1 06 0.000000000 0.000000000 4945
07 0.693817645 -0.832870408 9438 el 07 0.349665016 -0.167975067 23388
08 0.268264961 0.000000000 38250 — L—ﬂ 08 0.313708499 1.000000000 100252
T[32] edges: 13 blocks: 1 orient: + 13t 1 T[34] edges: 13 blocks: 1 orient: +
pm 10 (0) 3 2 blinks Er:_]
0, ] A,
L L=
= r mod theta/pi #sts : —
03 0.707106781 -0.500000000 2
T[42] edges: 13 blocks: 1 orient: - 04 0.500000000 -0.750000000 130 T[37] edges: 13 blocks: 1 orient: -
05 0.611740042 -0.864328736 284
- 06 0.500000000 0.500000000 2547 —
[L]:]_T 07 0.334843358 -0.93529099%4 6452 T__JLT1
| S 08 0.292161950 0.875000000 26518 —D
13t T[36] edges: 13 blocks: 1 orient: + 14t
11 (1) 2 blinks [ Ir_[_—] 1 (0) 2 blinks
!
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 4 03 0.707106781 0.000000000 4
04 1.000000000 0.000000000 142 T[44] edges: 13 blocks: 1 orient: - 04 0.500000000 0.000000000 294
05 1.069569378 0.451264694 612 05 0.529391988 0.940418569 1296
06 1.000000000 0.333333333 4347 [} 06 0.288675135 0.000000000 13919
07 1.414565623 0.427608969 16544 [_J ||_] 07 0.528131657 0.944351349 63000
08 1.928932188 0.000000000 67680 | —J 08 0.221271574 1.000000000 327948
T[45] edges: 14 blocks: 1 orient: + 14t T[46] edges: 14 blocks: 1 orient: +
— 2 (1) 2blinks
Sans G L=
) =
r mod theta/pi #sts
03 1.000000000 0.000000000 8
T[72] edges: 14 blocks: 1 orient: - 04 1.000000000 0.000000000 324 T[99] edges: 14 blocks: 1 orient: -
2 — 05 1.722981070 0.461441406 2888
|- 06 1.000000000 0.333333333 26689 f l i
_L__l 07 1.554211335 -0.152462087 170816 |
_AJT 08 1.443650814 1.000000000 942592 [ J [:_J
|G
14t T[47] edges: 14 blocks: 1 orient: +
3 (0) 2blinks ol
11 EE++J
r mod theta/pi #sts L
03 0.707106781 0.000000000 4
04 0.500000000 1.000000000 140 T[49] edges: 14 blocks: 1 orient: -
05 1.162192925 -0.843795532 836 f_l
06 0.288675135 0.000000000 5783 |__]
07  0.283888148 -0.360662342 35852 It ] [
08 0.623751920 0.500000000 167588
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14,

T[48] edges: 14 blocks: 1 orient: +

14,

) 1 blinks 8! ] 0) 1 blinks
(A
([ ]'J L__.
7!
r mod theta/pi #sts [ (] r mod theta/pi #sts
03 1.414213562 0.000000000 16 03 0.707106781 0.000000000 4
04 2.000000000 0.000000000 320 04 0.500000000 0.000000000 166
05 2.932550660 0.000000000 4384 05 0.539350531 0.000000000 896
06 3.464101615 0.000000000 44507 06 0.288675135 0.000000000 7875
07 7.968597806 0.000000000 348656 07 2.081327461 0.000000000 42336
08 8.505291112 0.000000000 2187968 08 3.380259781 0.000000000 206744
T[50] edges: 14 blocks: 1 orient: + t T[51] edges: 14 blocks: 1 orient: +
) 146 (0)  2blinks )
lne! =in) a2 (=)
TE) (6 T | 55
r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 166 T[54] edges: 14 blocks: 1 orient: -
05 0.539350531 0.000000000 964 \
06 0.288675135 0.000000000 8067 ~ -]
07 0.609752835 0.203153157 47008 _f_L__]j
08  0.318792322  0.000000000 229168 { ==
|8 G
14t T[52] edges: 14 blocks: 1 orient: + 14t 1
7 (0) 2blinks — 8 (0)6' 2 blinks
[_:‘I]
=l
r mod theta/pi #sts - r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.000000000 0.000000000 2
04 0.500000000 0.000000000 278 T[82] edges: 14 blocks: 1 orient: - 04 0.382683432 -0.250000000 258
05 1.249947405 0.810036667 1300 —— 05 0.000000000 0.000000000 630
06 0.288675135 0.000000000 13443 N |,—, 06 0.707106781 0.750000000 7761
07 0.298691512 0.489055421 62360 *—o _L_T_Jl_] 07 0.000000000 0.000000000 25848
08 0.521564994 0.000000000 328316 C j 08 0.366320633 0.919436199 128224
J
T[53] edges: 14 blocks: 1 orient: + 14t 1 T[55] edges: 14 blocks: 1 orient: +
[—‘I 9 (0) 2" 2 blinks -—
-1 [
& GEN
£ - 5i
r mod theta/pi #sts “—
03 0.000000000 0.000000000 2
T[91] edges: 14 blocks: 1 orient: - 04 0.382683432 1.000000000 258 T[95] edges: 14 blocks: 1 orient: -
— 05 0.000000000 0.000000000 644 —
= 06 0.788675135 1.000000000 7975 [—|
P T_T_I.l _] 07 0.000000000 0.000000000 26432 1 =
—)T 08 0.537750816 0.399620453 132158 I ‘I ]- @
14t T[56] edges: 14 blocks: 1 orient: + 14t
10 (0) 2 blinks 11 (1) 1 blinks
9
: r
[y )
r mod theta/pi #sts e r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 2
04 0.500000000 0.000000000 150 T[70] edges: 14 blocks: 1 orient: - 04 1.000000000 0.000000000 130
05 1.122038164 0.248866077 860 05 0.278640450 0.000000000 434
06 0.288675135 0.000000000 6927 j /9 06 0.000000000 0.000000000 3497
07 0.917745700 -0.226832506 39420 ( ] u_llg 07 1.165806718 0.000000000 16784
08 0.712740903 0.000000000 189208 -[ LI_J 08 0.661038332 1.000000000 71248
T[57] edges: 14 blocks: 1 orient: + 14t 1 T[58] edges: 14 blocks: 1 orient: +
(— — 12 (0)2 2 blinks p
{ E‘_f:]—’ « [:L:LT_Z]:]
t =g , _5
L4 r mod theta/pi #sts —
03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 258 T[100] edges: 14 blocks: 1 orient: -
05 0.000000000 0.000000000 668
06 0.211324865 0.000000000 8287 < [ ml
07  0.000000000 0.000000000 27596 rl—_f?—j
08 0.999399697 0.492866731 139918 [l
RS =
14t T[59] edges: 14 blocks: 1 orient: +
13 (2) 2blinks |
[[LEJ]
r mod theta/pi #sts -
03 1.414213562 0.000000000 4
04 2.000000000 0.000000000 278 T[101] edges: 14 blocks: 1 orient: -
05 0.562708652 -0.569146579 1324 =
06 1.732050808 0.000000000 12843 p l—
07 2.016369919  0.035633663 62952 [ " } lrrlﬁTj
08 4.157057602 0.000000000 315672 =
L _J
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t
14., 0) 2" 2 blinks

Tl

E =]
theta/pi #sts
2

T[60] edges: 14 blocks: 1 orient: +

t
1415 (1) 1blinks

r mod r mod theta/pi #sts
03 0.000000000 0.000000000 03 1.000000000 0.000000000 8
04 0.382683432 1.000000000 258 T[96] edges: 14 blocks: 1 orient: - 04 1.000000000 0.000000000 228
05 0.000000000 0.000000000 650 05 1.201626124 0.000000000 2000
06 0.788675135 1.000000000 8045 =I5 06 1.000000000 0.000000000 18501
07 0.000000000 0.000000000 26876 [ P L__" 07 1.108132949 0.000000000 120784
08 0.218421595 0.100236673 135780 __F_J 08 0.833477759 0.000000000 670328
T[61] edges: 14 blocks: 1 orient: + 14t T[62] edges: 14 blocks: 1 orient: +
) 16 (1) 1blinks A
[ ( [T_—’ { ) [:-]—[:—_J
LI_] { J =]
{ (=] r mod theta/pi #sts
03 1.000000000 0.000000000 8
04 1.000000000 0.000000000 184
05 0.798373876 1.000000000 1832
06 0.000000000 0.000000000 15169
07 0.177221297 1.000000000 104360
08 0.455844123 1.000000000 569736
14t 1 T[63] edges: 14 blocks: 1 orient: + 14t 1
17 (0)4" 2 blinks —_ 18 (0) 4" 2 blinks
! q
: Led)
r mod theta/pi #sts J T r mod theta/pi #sts
03 1.000000000 0.250000000 2 03 1.000000000 -0.250000000 2
04 0.707106781 0.375000000 130 T[78] edges: 14 blocks: 1 orient: - 04 0.707106781 -0.875000000 130
05 0.300779402 0.116145903 434 — 05 0.225834887 -0.398735306 406
06 0.577350269 0.333333333 3497 j - 06 0.577350269 -0.333333333 3271
07 0.225065982 0.230708887 16784 [ J ] _—:] J 07 1.204515697 0.085723784 15284
08 0.306133161 0.378573476 71248 L u_u:] 08 0.419281159 0.995048141 63942
S
T[64] edges: 14 blocks: 1 orient: + 14t T[65] edges: 14 blocks: 1 orient: +
» — 19 (1) 2blinks A
(= R
It l I = < "-—JJ
C r mod theta/pi #sts
03 1.000000000 0.000000000 2
T[76] edges: 14 blocks: 1 orient: - 04 1.000000000 0.000000000 130 T[81] edges: 14 blocks: 1 orient: -
b— 05 1.048646687 0.361585810 428
|| 06 1.000000000 0.333333333 3451 [;-i I
( ] Lol l 07  1.882830404  0.187297094 16316 i [_—_]_|—1
L ] l_|_ 08 0.221212662 0.000000000 68634 | lTD
14t 1 T[66] edges: 14 blocks: 1 orient: + 14t
20 (1)2 2 blinks [—\I 21 (1) 2blinks
_r_:]_
T l
r mod theta/pi #sts : [ L_:] r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 1.000000000 0.000000000 2
04 0.765366865 1.000000000 150 T[74] edges: 14 blocks: 1 orient: - 04 1.000000000 0.000000000 130
05 0.000000000 0.000000000 896 05 0.516569593 0.751736923 442
06 0.000000000 0.000000000 7199 r—o—] — I 06 0.000000000 0.000000000 3601
07 0.000000000 0.000000000 41228 T_J__] 07 0.546378793 -0.317967594 17192
08 1.551390041 0.491818405 199112 ] Ll_J 08 1.079077039 0.000000000 74368
T[67] edges: 14 blocks: 1 orient: + 14t 1 T[68] edges: 14 blocks: 1 orient: +
1)2" 2 blinks —
| ”ﬁm = )
[ r Ir']| [ [
< r mod theta/pi #sts
03 0.000000000 0.000000000 4
T[80] edges: 14 blocks: 1 orient: - 04 0.765366865 1.000000000 150 T[85] edges: 14 blocks: 1 orient: -
r—I— 05 0.000000000 0.000000000 864 — —
[:‘J 06 1.000000000 1.000000000 6967 Ry
| ) L_Tl—l 07  0.000000000 0.000000000 39592 ( ] [I———L_l__,
_‘,_J L—_J 08 1.475641911 0.494636265 190480 - [ ] l_J—J
I -
14t T[69] edges: 14 blocks: 1 orient: +
23 (0) 2 blinks r .
[y
q TTI]
r mod theta/pi #sts l—"
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 150 T[88] edges: 14 blocks: 1 orient: -
05 0.444548571 -0.301750907 892
06 0.288675135 0.000000000 6987 r_T
07 0.902719679 -0.674594844 40320 (e
08 0.388316007 0.000000000 192608 LD
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t
1424 (0) 2 blinks

T[71] edges: 14 blocks: 1 orient: +

i

t
1425 (1) 1blinks

r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 8
04 0.500000000 0.000000000 166 T[79] edges: 14 blocks: 1 orient: + 04 1.000000000 0.000000000 188
05 0.221839804 0.000000000 732 05 0.180339888 1.000000000 1560
06 0.288675135 0.000000000 6153 [ 06 1.000000000 0.000000000 12071
07 0.569807123 0.000000000 26280 [ _E:J J 07 1.344739004 0.000000000 69104
08 0.658347954 0.000000000 118404 p L_t:é] 08 2.372583002 0.000000000 338240
T[73] edges: 14 blocks: 1 orient: + 14t T[75] edges: 14 blocks: 1 orient: +
26 (1) 1blinks
B FL—T
| |
NLE [
r mod theta/pi #sts =J
03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 130
05 0.368810394 0.000000000 344
06 1.000000000 0.000000000 2917
07 1.010234949 0.000000000 9956
08 1.363348286 0.000000000 40334
14t 1 T[77] edges: 14 blocks: 1 orient: + 14t
27 (0)2 2 blinks ,,_—] 28 (1) 1 blinks
] pli
[ ["
r mod theta/pi #sts [— r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 1.000000000 0.000000000 8
04 0.382683432 1.000000000 138 T[87] edges: 14 blocks: 1 orient: - 04 1.000000000 0.000000000 200
05 0.000000000 0.000000000 720 o 05 0.819660113 0.000000000 1624
06 0.211324865 0.000000000 4973 E:] 06 2.000000000 0.000000000 13063
07 0.000000000 0.000000000 24332 [E‘{qﬂ 07 2.507030458 0.000000000 74032
08 0.389854874 0.668408833 105252 > l:::g 08 3.117749006 0.000000000 367256
T[83] edges: 14 blocks: 1 orient: + 14t 1 T[84] edges: 14 blocks: 1 orient: +
29 (1)2' 2 blinks —
(L3 s
=2 =
s [- J r mod theta/pi #sts —
03 0.000000000 0.000000000 4
04 0.765366865 1.000000000 142 T[98] edges: 14 blocks: 1 orient: -
05 0.000000000 0.000000000 720 R
06 0.517638090 0.583333333 5105 I
07 0.000000000 0.000000000 24552 r—Lfigj
08 2.248193302 0.499484447 105560 u—k:tj
14t T[86] edges: 14 blocks: 1 orient: + 14t
30 (1) 1 blinks T 31 (1) 1 blinks
=T
[I__|TTJ 3]
r mod theta/pi #sts L= r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 130 04 1.000000000 0.000000000 130
05 0.631189606 1.000000000 354 05 0.604878371 0.000000000 344
06 0.000000000 0.000000000 3015 06 1.000000000 0.000000000 2917
07 1.043679128 1.000000000 10472 07 2.105161001 0.000000000 9956
08 1.020202536 0.000000000 43544 08 1.446609407 0.000000000 40334

T[89] edges: 14 blocks: 1 orient: +

145,

(0) 4" 2 blinks

T[90] edges: 14 blocks: 1 orient: +

— =
()
e )
- r mod theta/pi #sts [ )
03 1.000000000 0.250000000 2
04 0.707106781 0.375000000 130 T[93] edges: 14 blocks: 1 orient: -
05 0.188343559 0.943128893 344
06 0.577350269 0.333333333 2917 —
07 2.228800890 0.037060545 9956 |jﬂq
08 1.234263645 0.588840745 40334 s L__J_J
—J
14t T[92] edges: 14 blocks: 1 orient: +
33 (0) 1 blinks E
TI_ [l
—J _J]
r mod theta/pi #sts [
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 142
05 0.095670923 1.000000000 728
06 0.288675135 0.000000000 5137
07 1.678840085 0.000000000 25068
08 1.631954258 0.000000000 107632
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t
1434 (1) 1 blinks

T[94] edges: 14 blocks: 1 orient: +

145

(1) 1 blinks
. e
gt
r mod theta/pi #sts - r mod theta/pi #sts
03 1.000000000 0.000000000 2 - 03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 130 04 1.000000000 0.000000000 130
05 0.249223595 1.000000000 338 05 0.159053651 1.000000000 296
06 0.000000000 0.000000000 2855 06 1.000000000 0.000000000 2655
07 0.938313253 0.000000000 9788 07 1.289467145 0.000000000 6812
08 0.534921161 0.000000000 39560 08 2.245599280 0.000000000 28522
T[97] edges: 14 blocks: 1 orient: + 14t T[102] edges: 14 blocks: 1 orient: +
M [ 36 (1) 1 blinks =
r .'_r 2,
[wLi] [Em
— 5
r mod theta/pi #sts ( j
03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 130
05 0.686917696 1.000000000 260
06 1.000000000 0.000000000 2449
07 2.622613419 0.000000000 4892
08 3.814141775 0.000000000 21534
15t 1 ) T[103] edges: 15 blocks: 1 orient: + 15t 2 .
1 (0)5 2blinks 2 (0) 3”2 blinks
Napb l
-
==
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 0.707106781 0.000000000 4
04 0.500000000 -0.500000000 514 T[165] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 582
05 1.475107136 0.834849378 1326 05 1.828329382 0.131560680 2948
06 0.288675135 1.000000000 23075 ﬁ| 06 0.866025404 0.000000000 43355
07 1.768822064 0.388634478 96144 o tlt_]_" 07 1.113572873 0.272133300 260448
08 2.277836180 0.250000000 579174 L —]J ] 08 3.573700098 0.000000000 1654236
T[104] edges: 15 blocks: 1 orient: + 15t 1 T[105] edges: 15 blocks: 1 orient: +
3 (0) 3" 2blinks
=)
L=
L
! r mod theta/pi #sts
03 0.707106781 0.500000000 2
T[189] edges: 15 blocks: 1 orient: - 04 0.500000000 -0.250000000 514 T[244] edges: 15 blocks: 1 orient: -
S 05 1.102656739 0.812233505 1436 -
*—4¢ v—l——-, 06 0.500000000 -0.500000000 24949 E_‘I }
*—o __J___J 07 1.617057587 0.701693015 106676 (< ]
¢ [- ] 08 0.516332715 -0.375000000 657408 ® 12
J cJ
1 5t T[106] edges: 15 blocks: 1 orient: + 15t 1
4  (0) 2blinks 5 (1)3 2 blinks
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 1.000000000 -0.500000000 4
04 0.500000000 0.000000000 514 T[258] edges: 15 blocks: 1 orient: - 04 1.000000000 -0.750000000 550
05 1.137841936 0.876797452 1454 05 1.105190520 -0.622924619 3024
06 0.288675135 0.000000000 25247 r—: 06 1.000000000 0.333333333 39627
07 0.969594882 0.646094284 107972 l s j 07 1.175410380 0.238609927 255072
08 0.551494852 0.000000000 667434 le 08 0.597979746 0.875000000 1568448
T[107] edges: 15 blocks: 1 orient: + 15t 1 T[108] edges: 15 blocks: 1 orient: +
= 6 (0) 3" 2 blinks r:]
i
HERY (8
r mod theta/pi #sts |
03 0.707106781 -0.500000000 2
T[257] edges: 15 04 0.500000000 -0.750000000 258 T[236] edges: 15 blocks: 1 orient: -
2] 05 1.522477495 0.758980225 748 [ ~
*—4¢ . 06 0.500000000 0.500000000 8863 2
—d ,__l__, 07 0.917824638 -0.135773030 38852 rl—_ﬁ___I]
> _'——l 08 0.849289376 0.875000000 196408 - ﬁ
J C - -
15t T[109] edges: 15 blocks: 1 orient: +
7 (0) 2blinks [—"I
_r—:]
5
r mod theta/pi #sts “
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 294 T[164] edges: 15 blocks: 1 orient: -
05 0.626523527 -0.169924730 1520 -
06 0.288675135 0.000000000 17041 1 [—-,
07 1.026529222 -0.601939297 95880 _|__]
08 0.641616039 1.000000000 538344 — L_]_J
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15

T[110] edges: 15 blocks: 1 orient: +

15,

(0) 2 blinks — (0) 2 blinks
ol Mar
L I [t
r mod theta/pi #sts |8 r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 0.707106781 0.000000000 8
04 0.500000000 1.000000000 258 T[124] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 324
05 0.745593922 -0.747779726 750 — — 05 0.675231320 0.160554109 3320
06 0.288675135 0.000000000 8717 ° -0 06 0.288675135 0.000000000 31439
07 1.623049050 -0.932007970 40032 l [ ) 07 1.143355971 0.517484575 244800
08 1.022366678 -0.500000000 199422 PO— 08 0.295461436 1.000000000 1472840
L
T[111] edges: 15 blocks: 1 orient: + 15t T[112] edges: 15 blocks: 1 orient: +
10 (0) 2 blinks e
e cE . r—|—_]
1] &5 B
r mod theta/pi #sts - l
03 0.707106781 0.000000000 4
T[152] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 294 T[127] edges: 15 blocks: 1 orient: -
05 0.311870925 0.139303917 1572 — —
1 06 0.288675135 0.000000000 16337 p ° r__1]
=) 07 1.397932602 -0.058741930 100396 : [l
CI—J 08 2.102826084 0.000000000 543452 J L L_J
= | L
15t T[113] edges: 15 blocks: 1 orient: + 15t
11 (0) 2blinks 12 (1) 2blinks
L_Ll_j
r mod theta/pi #sts LI r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 4
04 0.500000000 0.000000000 294 T[125] edges: 15 blocks: 1 orient: - 04 1.000000000 0.000000000 278
05 0.311870925 -0.139303917 1484 - ] 05 0.739065445 0.898249093 1540
06 0.288675135 0.000000000 16721 ( = 06 0.000000000 0.000000000 15709
07 1.066379575 -0.618309971 93568 _|_‘_J 07 0.365306826 -0.282192950 95684
08 1.746538536 1.000000000 525820 Pry [-_LL 08 1.041630560 1.000000000 526504
L L_J
T[114] edges: 15 blocks: 1 orient: + 15t 2 T[115] edges: 15 blocks: 1 orient: +
13 (0) 322 blinks
[ 1 D—'_:] l [
nall “—l—L—J - T
L r mod theta/pi #sts —
03 0.707106781 0.000000000 4
T[136] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 278 T[168] edges: 15 blocks: 1 orient: -
— 05 1.587155602 0.383830823 1512
[ [-]__r] 06 0.866025404 0.000000000 15597 —||
[ ¢ TRT) 07 0.754084434 -0.899318515 92476 M Er_J-_Jj
C S 08 3.259408146 1.000000000 508872 * cl=
o T ] T =
1 5t 1 T[116] edges: 15 blocks: 1 orient: + 15t
14 (0)3" 2 blinks — E 15 (0) 2 blinks
0 Lyl
t] [_I—J_]]
r mod theta/pi #sts - < r mod theta/pi #sts
03 0.707106781 -0.500000000 2 03 0.707106781 0.000000000 2
04 0.500000000 0.250000000 258 T[162] edges: 15 blocks: 1 orient: - 04 0.500000000 1.000000000 258
05 0.821226017 -0.811685450 698 —4 05 1.516461601 0.870272769 774
06 0.500000000 0.500000000 8185 06 0.288675135 0.000000000 9053
07 1.906427076 -0.820943929 35858 I ] rr—— —]_] 07 0.534050888 -0.141055155 41622
08 1.249836928 0.375000000 175850 L J _J 08 0.546828674 -0.500000000 210914
_ =
T[117] edges: 15 blocks: 1 orient: + 15t T[118] edges: 15 blocks: 1 orient: + T[181] edges: 15 blocks: 1 orient: -
16 (0) 4 blinks -
R =5 | 40 @
[Ha (Le=]
r mod theta/pi #sts j S
03 0.707106781 0.000000000 4
T[175] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 326 T[119] edges: 15 blocks: 1 orient: + T[205] edges: 15 blocks: 1 orient: -
— 05 0.626523527 0.169924730 1684 —
) o 06 0.288675135 0.000000000 19341 [__J 15
TS 07 0.271887719 0.143082082 111440 [0—1 )= ___j
> ] [ l_LT_]_] 08 0.116351265 1.000000000 620624 r____J_] [ — l_L_]_j
15t T[120] edges: 15 blocks: 1 orient: +
17 (1)  2blinks -
F f__lj
. [I——I
r mod theta/pi  #sts » -
03 1.000000000 0.000000000 8
04 1.000000000 0.000000000 348 T[178] edges: 15 blocks: 1 orient: -
05 1.261344369 -0.098340032 3320
06 1.000000000 0.000000000 35171 I 1 m
07 1.139294208 -0.372802509 260656 r—|_1
08 0.431457505 0.000000000 1615696 |

e

§asd
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155

T[121] edges: 15 blocks: 1 orient: +

155

|52

(0) 3" 2 blinks . (0) 4 blinks
I[I——TJ]
—_—
r mod theta/pi #sts - Tl r mod theta/pi #sts
03 0.707106781 -0.500000000 2 03 0.707106781 0.000000000 4
04 0.500000000 0.250000000 258 T[185] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 326
05 0.117497699 -0.882577871 742 —4 05 1.180868794 -0.318489048 1664
06 0.500000000 0.500000000 8641 j 06 0.288675135 0.000000000 18957
07 0.490361044 -0.554302874 39236 I l_[:_—:] J 07 0.344363154 -0.282364319 108168
08 0.325957395 0.375000000 194802 —g 08 0.990504026 1.000000000 593752
- (Il
T[122] edges: 15 blocks: 1 orient: + T[188] edges: 15 blocks: 1 orient: - 15t T[123] edges: 15 blocks: 1 orient: +
= — 20 (1) 2 blinks —
E"—_]'] e (=
[ 1 5=
S r mod theta/pi #sts
03 1.000000000 0.000000000 4
T[148] edges: 15 blocks: 1 orient: + T[208] edges: 15 blocks: 1 orient: - 04 1.000000000 0.000000000 278 T[218] edges: 15 blocks: 1 orient: -
— r—ﬁ 05 0.977964394 0.754684074 1500 —
|—] 06 0.000000000 0.000000000 15485
E_|'_:] J J —9| |07 0.916402827 -0.189813708 92092 ( )| r
;—l__] U 08  2.213203436  1.000000000 509144 ° Ly
G- T = g ? st
15t 1 T[126] edges: 15 blocks: 1 orient: + 15t
21 (0)3" 2 blinks = 22 (0) 4 blinks
{ lr—__—_l
t ) EEEL
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 -0.500000000 2 03 0.707106781 0.000000000 4
04 0.500000000 -0.750000000 258 T[203] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 326
05 0.198805995 0.800924247 790 — 05 0.943093903 -0.180036791 1680
06 0.500000000 0.500000000 9151 . r_ 06 0.288675135 0.000000000 20945
07 0.795109871 -0.496835236 43058 I J ] rT_[:—] 07 0.242490221 -0.482680140 111968
08 0.466605943 0.875000000 217556 L__:] 08 0.641616039 1.000000000 656072
G
T[128] edges: 15 blocks: 1 orient: + T[186] edges: 15 blocks: 1 orient: - 5t 1 T[129] edges: 15 blocks: 1 orient: +
0) 5" 2 blinks —
b ,_r_—l] : [:'j 23 (0) - 0=
pEs L) T2
l_LJ r mod theta/pi #sts —
03 0.707106781 0.000000000 2
T[141] edges: 15 blocks: 1 orient: + T[206] edges: 15 blocks: 1 orient: - 04 0.500000000 -0.500000000 258 T[173] edges: 15 blocks: 1 orient: -
f—0—~ = 05 0.701941669 -0.912986430 770 —
| [_—_]_J 06 0.288675135 1.000000000 9029 [:E
CL_T’I] 4 _[L_Jj 07 1.270404161 -0.762193369 41120 1 ﬂ
I_LJ_—] L == 08  0.418811966 -0.750000000 208710 J [;-_LJ—:]
=
1 5t T[130] edges: 15 blocks: 1 orient: + 15t
24 (0) 2 blinks y r—ﬁ 25 (1) 2blinks
—J
o
F |LJ
r mod theta/pi #sts (- r mod theta/pi #sts
03 0.707106781 0.000000000 8 03 1.000000000 0.000000000 16
04 0.500000000 0.000000000 372 T[193] edges: 15 blocks: 1 orient: - 04 1.000000000 0.000000000 496
05 0.192397948 -0.934341190 3464 — 05 1.209167465 0.088128758 7520
06 0.288675135 0.000000000 37495 | 06 1.000000000 0.000000000 88853
07 0.410008025 0.028155760 272792 J I 1 l_|_] 07 1.424972209 0.305849958 787168
08 0.650948394 0.000000000 1701400 -[ * J Lt_:] 08 2.514718626 0.000000000 5556608
T[131] edges: 15 blocks: 1 orient: + 15t T[132] edges: 15 blocks: 1 orient: +
26 (1) 2blinks =
fizs
r mod theta/pi #sts
03 1.000000000 0.000000000 4
T[190] edges: 15 blocks: 1 orient: - 04 1.000000000 0.000000000 278 T[191] edges: 15 blocks: 1 orient: -
— 05 0.553044205 0.437794976 1576 f
[ | 06 1.000000000 0.000000000 16113 |h
[ 1 r____]_] 07 1.633848588 0.085568510 97152 l |_T_]
L J =_] I 08 2.029437252 0.000000000 538140 oo ) r_
[u |
15t 1 T[133] edges: 15 blocks: 1 orient: +
27 (0)3" 2 blinks
—’TLT-]]
. (U=
r mod theta/pi #sts
03 0.707106781 0.500000000 4
04 0.500000000 0.750000000 270 T[204] edges: 15 blocks: 1 orient: -
05 0.618532982 -0.551840632 1624 —
06 0.500000000 -0.500000000 14677 :]
07 1.022470177 -0.425869127 98684 ) l [T A=
08 0.538863011 0.125000000 519340 L
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15,

T[134] edges: 15 blocks: 1 orient: +

t
1529 (0) 2blinks

(0) 2 blinks [—}
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 270 T[196] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 258
05 0.063149901 -0.414494598 1524 05 0.368398093 -0.877856396 806
06 0.288675135 0.000000000 13925 l - 06 0.288675135 0.000000000 9455
07 0.351241815 0.584532732 90932 I 1 F:]_— 07 0.898411951 -0.711082033 43442
08 0.028162871 0.000000000 477788 _J [ﬂ 08 0.317991733 0.000000000 220512
-
T[135] edges: 15 blocks: 1 orient: + 15t 1 T[137] edges: 15 blocks: 1 orient: +
30 (0)3"2blinks
—_—l=a r:‘l
= (FFER
a=til =5
r mod theta/pi #sts
03 0.707106781 -0.500000000 2
T[221] edges: 15 blocks: 1 orient: - 04 0.500000000 0.250000000 258 T[198] edges: 15 blocks: 1 orient: -
05 0.484704763 -0.972141250 762 P—
o —|-] 06 0.500000000 0.500000000 8925 |
( N ’|LJj 07 0.897407426 -0.520542111 40450 , ] [r_,—l_] l
L -J- E'_J 08 0.418811966 0.375000000 202730 E lEJ_
15t 1 T[138] edges: 15 blocks: 1 orient: + 15t 1
31 (0) 3" 2 blinks = 32 (0)4 2 blinks
Lﬁ (P
—
r mod theta/pi #sts — L) r mod theta/pi #sts
03 0.707106781 -0.500000000 2 03 1.000000000 0.250000000 4
04 0.500000000 -0.750000000 258 T[207] edges: 15 blocks: 1 orient: - 04 0.707106781 0.375000000 294
05 0.836602494 0.993047513 782 r—o— 05 0.487680795 -0.395168540 1600
06 0.500000000 0.500000000 9071 ° —_ ] 06 0.577350269 0.333333333 17617
07 0.618311526 -0.382863897 42014 l )} o — 07 1.027517702 0.159755293 102348
08 0.391615492 -0.125000000 210136 _‘_j —l5 08 1.364965805 0.511316637 572484
] =)
T[139] edges: 15 blocks: 1 orient: + 15t T[140] edges: 15 blocks: 1 orient: +
33 (0) 2 blinks
!
[[T_E'j )
—
b 4 Ij r mod theta/pi #sts
03 0.707106781 0.000000000 4
T[213] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 270 T[228] edges: 15 blocks: 1 orient: -
05 0.699061057 -0.134623071 1584
M= 06 0.288675135 0.000000000 14053 [:]
[ .._} [I_TL_J—' 07 0.578024730 -0.094764478 93824 { l —l_leﬁ
—IZJ]| |08 0.589956474  0.000000000 490448 .
w—J — L
1 5t 1 T[142] edges: 15 blocks: 1 orient: + 15t
34 (0)2 2 blinks m] 35 (0) 2blinks
T[T_l]
y I
r mod theta/pi #sts e r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.707106781 0.000000000 4
04 0.382683432 1.000000000 272 T[222] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 270
05 0.000000000 0.000000000 1556 — B ] 05 0.488742924 0.064603265 1704
06 0.788675135 1.000000000 15037 06 0.288675135 0.000000000 16445
07 0.000000000 0.000000000 92544 Lq,_I | C’T_] 07 0.374531368 -0.194090096 106020
08 0.501334151 -0.368319582 514232 ['____I 08 0.655614571 0.000000000 588128
) —
—
T[143] edges: 15 blocks: 1 orient: + 15t T[144] edges: 15 blocks: 1 orient: +
36 (1) 2 blinks
ne i
=d] (=]
— r mod theta/pi #sts <
03 1.000000000 0.000000000 4
T[226] edges: 15 blocks: 1 orient: - 04 1.000000000 0.000000000 294 T[197] edges: 15 blocks: 1 orient: -
05 0.376535845 0.679867984 1576 )
— 06 1.000000000 0.333333333 17405 Sy i T
> 1 [ |'I_Jj 07 1.021665966 0.408886777 101048 ( l_—__TJ
f_L —] |08 2.615223689 0.000000000 566528 i1 ) l__J
— J
SN |
15t T[145] edges: 15 blocks: 1 orient: +
37 (0) 2 blinks
2] T
r mod theta/pi #sts
03 0.707106781 0.000000000 2
04 0.500000000 0.000000000 258 T[219] edges: 15 blocks: 1 orient: -
05 1.175358907 -0.639975673 780
06 0.288675135 0.000000000 9187 —_
07 0.298047498 -0.483317342 41958 ll_l_lj
08 0.223204368 1.000000000 214492 iy
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T[146] edges: 15 blocks: 1 orient: +

154,

0 312blinks — 0 2 blinks
~
=
J [—T—]j]
r mod theta/pi #sts - r mod theta/pi #sts
03 0.707106781 -0.500000000 2 03 0.707106781 0.000000000 4
04 0.500000000 -0.750000000 258 T[227] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 272
05 0.502884452 0.988432162 788 — — 05 0.386384295 0.055170341 1552
06 0.500000000 0.500000000 9157 | 06 0.288675135 0.000000000 14513
07 0.349614033 -0.350519759 42524 *—¢ 1 _l_T_] 07 0.500714015 0.080188524 92196
08 0.756434805 0.875000000 214934 L _j "[:__J 08 0.868520187 0.000000000 496128
-
T[147] edges: 15 blocks: 1 orient: + 15t T[149] edges: 15 blocks: 1 orient: +
40 (0) 2 blinks
—— -
_|C ()
@%\ ) g@ e
—J
. L= r mod theta/pi #sts )¢ —
03 0.707106781 0.000000000 2
T[212] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 258 T[225] edges: 15 blocks: 1 orient: -
05 0.575440734 -0.513332866 796 —
06 0.288675135 0.000000000 9309 L
._} l_lr 07  0.334850826 -0.386992833 43052 {_4. ]
08 0.635017068 0.000000000 219726 L [ —]
1_4 o) U
1 5t T[150] edges: 15 blocks: 1 orient: + 15t
41 2 blinks D 42 (0) 2 blinks
T —
LI N sy
__—@J]
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 4 03 0.707106781 0.000000000 2
04 1.000000000 0.000000000 278 T[224] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 258
05 1.174634666 0.587729985 1536 05 0.209207671 -0.698578887 776
06 0.000000000 0.000000000 14845 _—Jj 06 0.288675135 0.000000000 9025
07 0.597020181 0.724206162 93488 C— 07 0.849885501 -0.881742642 41168
08 0.526911935 1.000000000 495932 e 08 0.028162871 0.000000000 205034
T[151] edges: 15 blocks: 1 orient: + 15t 1 T[153] edges: 15 blocks: 1 orient: +
43 (1) 3 2 blinks
: =
2]
=
r mod theta/pi #sts ) i
03 1.000000000 0.500000000 4
T[229] edges: 15 blocks: 1 orient: - 04 1.000000000 0.750000000 278 T[250] edges: 15 blocks: 1 orient: -
— — 05 2.042820471 0.913366438 1588 —
Tl- 06 1.000000000 -0.333333333 14789 I | —
E_] | 07 1.596981386 -0.136560662 94916 1 __Tl_D
_L__Jj 08 0.715728753 -0.875000000 496072 | —_
—_J —JJ ] ;J
15t T[154] edges: 15 blocks: 1 orient: + 1 t 1
44 2 blinks p r—\J 45 (1) 3 2 blinks
L )
£
r mod theta/pi  #sts e r mod theta/pi  #sts
03 0.707106781 0.000000000 2 03 1.000000000 0.500000000 4
04 0.500000000 0.000000000 258 T[249] edges: 15 blocks: 1  orient: - 04 1.000000000 0.750000000 278
05 0.614331549 -0.802978943 788 — 05 1.190011694 0.922958507 1648
06 0.288675135 0.000000000 9157 '_'I 06 1.000000000 -0.333333333 15705
07 1.284472900 -0.546447880 42524 —iJj 07 1.928447116 -0.094387705 100324
08 0.700675165 0.000000000 214934 -[ J- { :J 08 1.544155877 -0.875000000 538060
T[155] edges: 15 blocks: 1 orient: + 15t T[156] edges: 15 blocks: 1 orient: +
= 46 (0) 2 blinks E
(D) ez
C r mod theta/pi #sts [- =
03 0.707106781 0.000000000 2
T[252] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 258 T[242] edges: 15 blocks: 1 orient: -
E-. 05 0.741205753 -0.889000753 752
I 06 0.288675135 0.000000000 8827 — [:‘ I
( ] '_l_l—_] 07  0.975858332 -0.704335294 39296 [ )| E'I_—]L]
? 1 L_] 08  0.410846304 0.000000000 195216 {_‘, J cl— | 1
15t T[157] edges: 15 blocks: 1 orient: +
47 (1) 2 blinks E
=
. )
r mod theta/pi #sts
03 1.000000000 0.000000000 4
04 1.000000000 0.000000000 278 T[256] edges: 15 blocks: 1 orient: -
05 1.354858412 0.502500516 1588
06 0.000000000 0.000000000 14789 p I
07 1.392582375 0.297475314 94916 (1T IL_IT
08 0.615223689 0.000000000 496072 I
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154

T[158] edges: 15 blocks: 1 orient: +

15,

(0) 4" 2 blinks = (0) 2 blinks
' [ _‘:“T’]
P etin
r mod theta/pi #sts — r mod theta/pi #sts
03 1.000000000 -0.250000000 4 03 0.707106781 0.000000000 2
04 0.707106781 -0.875000000 166 T[169] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 258
05 0.909744982 0.092850525 1152 [—] 05 0.715428889 -0.770800501 780
06 0.577350269 -0.333333333 11001 [ r__] 06 0.288675135 0.000000000 9187
07 1.102465816 0.665648822 72360 )} _LTJ—l 07 0.905197935 -0.681889417 41958
08 1.301058596 0.683031381 396076 _‘,_I L|_J 08 0.569358971 0.000000000 2144092
—
T[159] edges: 15 blocks: 1 orient: + 15t T[160] edges: 15 blocks: 1 orient: +
C_lrl_ 50 (0) 2blinks ‘ [:_L[ﬂ_ﬁ
ot iy
i) | [ )
l r mod theta/pi #sts )4
03 0.707106781 0.000000000 2
T[245] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 258 T[254] edges: 15 blocks: 1 orient: -
f—‘ 05 0.715843290 -0.628389313 796
- 06 0.288675135 0.000000000 9309
{[‘" ] E—|LL_]_J3 07 0.595493675 -0.852189917 43052 T )| l E )
-[ ]- l_I—J_—J 08 0.793529736 0.000000000 219726 ] l_LJ_Jj
15t T[161] edges: 15 blocks: 1 orient: + 15t
51 (0) 2blinks 52 (1) 2blinks
)
r mod theta/pi #sts l r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 1.000000000 0.000000000 4
04 0.500000000 1.000000000 258 T[163] edges: 15 blocks: 1 orient: - 04 1.000000000 0.000000000 278
05 0.163197604 -0.849846647 612 05 0.729800665 0.330089111 1372
06 0.288675135 0.000000000 7621 rlﬁ 06 0.000000000 0.000000000 13127
07 0.419728086 0.930290531 24642 r HE=2 07 0.626424685 0.325672008 64620
08 0.639683245 -0.500000000 121948 b {__J 08 0.715728753 0.000000000 322904
T[166] edges: 15 blocks: 1 orient: + 15t 1 T[167] edges: 15 blocks: 1 orient: +
53 (0)3" 2 blinks
—
L‘T_ﬁ _|L
iz =ty
— r mod theta/pi #sts
03 0.707106781 -0.500000000 8
T[240] edges: 15 blocks: 1 orient: - 04 0.500000000 -0.750000000 332 T[182] edges: 15 blocks: 1 orient: -
05 0.085643820 0.728007122 2704
06 0.500000000 0.500000000 26017 |
_ll_T_]_] 07 0.606373327 -0.421899954 160440 _L__ﬂ
[__J_ 08 0.133649282 0.875000000 898672 _I__J
1 5t T[170] edges: 15 blocks: 1 orient: + 15t
54 (1) 2 blinks E"I 55 (1) 2blinks
Lo |
LL—‘_
| ligs |
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 4 03 1.000000000 0.000000000 8
04 1.000000000 0.000000000 278 T[180] edges: 15 blocks: 1 orient: - 04 1.000000000 0.000000000 364
05 0.322849452 -0.955221074 1324 05 1.646965632 -0.047480458 2952
06 1.000000000 0.000000000 13587 - 06 1.000000000 0.000000000 29309
07 0.672341166 0.094804251 63728 [:_[:T_] 07 1.051737454 -0.108211728 179624
08 1.201010127 0.000000000 335324 __I 08 1.259884630 0.000000000 1009728
T[171] edges: 15 blocks: 1 orient: + t T[172] edges: 15 blocks: 1 orient: +
1556 (0) 2 blinks N =
I 1
aEegy S5
r mod theta/pi #sts
03 0.707106781 0.000000000 2
T[239] edges: 15 blocks: 1 orient: - 04 0.500000000 1.000000000 258 T[183] edges: 15 blocks: 1 orient: -
05 0.535045436 -0.884759802 630
p 2 06 0.288675135 0.000000000 7871 —
E L_] 07 0.310371893 -0.629391690 25566 _L___‘_ ]
—_— 08 0.863854010 -0.500000000 128338 -
15t 1 T[174] edges: 15 blocks: 1 orient: +
57 (0)4" 2 blinks
l_:l']
r mod theta/pi #sts :
03 1.000000000 0.250000000 4
04 0.707106781 0.875000000 278 T[211] edges: 15 blocks: 1 orient: -
05 0.256170429 -0.436771365 1332
06 1.154700538 0.000000000 13619 |
07 1.017198893 -0.039502631 64696 r—_]—
08 0.551892463 0.355652732 339020 —_ ]
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(1) 3" 2 blinks

T[176] edges: 15 blocks: 1 orient: +

l\:{jﬂ

155,

(0) 3" 2 blinks

r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.500000000 4 03 0.707106781 -0.500000000 2
04 1.000000000 0.250000000 142 T[237] edges: 15 blocks: 1 orient: - 04 0.500000000 -0.750000000 258
05 1.841145458 -0.836780357 872 05 0.692563274 0.838877901 668
06 1.000000000 0.666666667 6243 rj 06 0.500000000 0.500000000 8287
07 2.639925591 0.914822885 38596 r‘l_l—j_l 07 0.718875682 -0.365103758 27596
08 2.916738879 0.375000000 179040 — 08 0.280896802 0.875000000 139918
T[177] edges: 15 blocks: 1 orient: + 15t T[179] edges: 15 blocks: 1 orient: +
_'L_[_‘._ 60 (0) 2 blinks i
=y L)
' =
2 r mod theta/pi  #sts
03 0.707106781 0.000000000 4
T[255] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 326 T[247] edges: 15 blocks: 1 orient: -
— 05 0.917188922 -0.071201704 1484
—_] 06 0.288675135 0.000000000 17475 |
|[—_|:j 07 0.387815798 -0.195760700 76808 [['_—|_j
_[:_J 08 0.069357877 0.000000000 422440 !:J
[uli
15t 1 T[184] edges: 15 blocks: 1 orient: + 15t 1
61 (0) 3" 2 blinks ,,_—] 62 (0)3 2 blinks
(e
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 -0.500000000 2 03 0.707106781 -0.500000000 2
04 0.500000000 -0.750000000 258 T[220] edges: 15 blocks: 1 orient: - 04 0.500000000 -0.750000000 258
05 0.948671201 -0.589884951 652 05 0.795805236 -0.860937009 644
06 0.500000000 0.500000000 8055 = 06 0.500000000 0.500000000 7975
07 0.291668206 0.668447232 27180 l _L___:] 07 0.517757653 -0.867733336 26432
08 0.550128160 -0.125000000 137146 I'L__ 08 0.484470063 -0.125000000 132158
[
T[187] edges: 15 blocks: 1 orient: + 15t T[192] edges: 15 blocks: 1 orient: +
- 63 (0) 2 blinks =l
a5, A
] G 5,
— r mod theta/pi #sts
03 0.707106781 0.000000000 2
T[223] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 258 T[259] edges: 15 blocks: 1 orient: -
05 0.836709298 -0.624279713 684
-1 06 0.288675135 0.000000000 8565 E—'
<5l 07 1.176412537 -0.786311543 28578 (2 ||j
L) 08 0.662213542 0.000000000 150740 I._L_Jj
1 5t T[194] edges: 15 blocks: 1 orient: + 15t 1
64 (0) 2blinks 65 (0)3 2 blinks
[ Oz
LI
)
r mod theta/pi #sts J r mod theta/pi #sts
03 0.707106781 0.000000000 2 03 0.707106781 0.500000000 4
04 0.500000000 0.000000000 258 T[248] edges: 15 blocks: 1 orient: - 04 0.500000000 0.750000000 270
05 0.575440734 -0.513332866 642 — [— 05 0.289164404 -0.960306351 1308
06 0.288675135 0.000000000 8003 L r ) 06 0.500000000 -0.500000000 12011
07 0.325843289 -0.215929297 26246 T J 07 0.687795394 -0.064263381 60184
08 0.635017068 0.000000000 133302 [\__. 08 0.226503853 -0.875000000 295856
T[195] edges: 15 blocks: 1 orient: + 15t T[199] edges: 15 blocks: 1 orient: +
66 (0) 2 blinks
r-i'l____] « Ef_'__:]_
= =
. J r mod theta/pi #sts [
03 0.707106781 0.000000000 2
T[232] edges: 15 blocks: 1 orient: - 04 0.500000000 1.000000000 258 T[230] edges: 15 blocks: 1 orient: -
05 0.532135320 -0.721876340 654 — —
[ l — 06 0.288675135 0.000000000 8073 oy
_i__]r__'J 07 0.259573971 -0.1925754438 27356 E '__JII
] 08 0.481170578 -0.500000000 138392 > —]
15t T[200] edges: 15 blocks: 1 orient: +
67 (0) 2 blinks f F
—I
; [
r mod theta/pi #sts $ =
03 0.707106781 0.000000000 2
04 0.500000000 1.000000000 258 T[209] edges: 15 blocks: 1 orient: -
05 0.990203141 0.913022600 630
06 0.288675135 0.000000000 7871 [
07 0.235234424 0.001227848 25566
08 0.060025523 0.500000000 128338 I p
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156;

T[201] edges: 15 blocks: 1 orient: +

156,

(0) 2 blinks . (0) 2 blinks
F E =
! (il
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 270 T[233] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 270
05 1.026403800 0.163256782 1320 —9 05 0.368967757 -0.234060417 1280
06 0.288675135 0.000000000 11935 L [_1: - 06 0.288675135 0.000000000 11759
07 0.261306880 -0.579317670 60980 P IL_ -1 07 0.436589333 -0.073593513 58884
08 0.268264961 1.000000000 298132 _] 08 0.196007893 1.000000000 289560
T[202] edges: 15 blocks: 1 orient: + 15t T[210] edges: 15 blocks: 1 orient: +
E‘u 70 (0) 2 blinks
!
(] r mod theta/pi #sts
03 0.707106781 0.000000000 4
T[231] edges: 15 blocks: 1 orient: - 04 0.500000000 0.000000000 270 T[246] edges: 15 blocks: 1 orient: -
05 0.504517357 -0.281336839 1356 M
L L__] 06 0.288675135 0.000000000 12195 —_L—]
] 07  0.304139499 -0.354775840 62312 |_|']
) TIZ|) 08 0.617152948 0.000000000 303900 53
—
15t T[214] edges: 15 blocks: 1 orient: + 15t
71 (0) 2 blinks ¥ 72 (1)  2blinks
-—
-5
r mod theta/pi #sts — r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 8
04 0.500000000 0.000000000 270 T[251] edges: 15 blocks: 1 orient: - 04 1.000000000 0.000000000 308
05 0.702223782 0.193176743 1400 05 1.048564163 -0.147699105 2728
06 0.288675135 0.000000000 12743 F_LIW 06 1.000000000 0.000000000 23529
07 0.250531410 -0.249366902 66636 L_L"_, 07 0.660384807 -0.152457874 155200
08 1.382519813 0.000000000 330684 L:jj 08 0.715728753 0.000000000 839296
L
T[215] edges: 15 blocks: 1 orient: + 15t 1 T[216] edges: 15 blocks: 1 orient: +
[—} 73 (0) 3" 2 blinks p
i Ll] IIT' T
r mod theta/pi #sts
03 0.707106781 -0.500000000 2
T[253] edges: 15 blocks: 1 orient: - 04 0.500000000 -0.750000000 258 T[235] edges: 15 blocks: 1 orient: -
05 0.890351724 -0.876548860 650
= 06 0.500000000 0.500000000 8045 <l
[ 07 0.488634400 0.390040318 26876 )
e 08 0.642982731 -0.125000000 135780
1 5t 1 T[217] edges: 15 blocks: 1 orient: + 15t 1
74 (0) 3" 2 blinks p 75 (0) 3" 2 blinks
[l
55
r mod theta/pi #sts o r mod theta/pi #sts
03 0.707106781 -0.500000000 2 03 0.707106781 -0.500000000 2
04 0.500000000 -0.750000000 258 T[234] edges: 15 blocks: 1 orient: - 04 0.500000000 -0.750000000 258
05 0.215889365 -0.879412234 644 05 0.594541236 -0.518028901 556
06 0.500000000 0.500000000 7975 E—l 06 0.500000000 0.500000000 7301
07 0.899599883 -0.753956977 26432 [—]-— 07 0.332746044 -0.416713471 18156
08 0.439409469 0.875000000 132158 LL_J] 08 0.122384134 0.875000000 95178
T[238] edges: 15 blocks: 1 orient: + 15t 1 T[241] edges: 15 blocks: 1 orient: +
[ Ir.[__‘ 76 (0) 3" 2 blinks _F‘,
[[T__T’ l_‘TL"]j
r mod theta/pi #sts —
03 0.707106781 -0.500000000 2
T[243] edges: 15 blocks: 1 orient: - 04 0.500000000 -0.750000000 258 T[260] edges: 15 blocks: 1 orient: -
05 0.593851504 -0.989703860 584 r—_
[—|—-| 06 0.500000000 0.500000000 7641 —,_Jr_
l _L_J_| 07 0.242238401 0.245713562 19436 [:__J ]
I"L_J 08 0.029529563 0.875000000 103966 [- i}
(] _j
16t 2 T[261] edges: 16 blocks: 1 orient: +
1 (0)4%2 blinks —
—~
[l T_:]_L]
0 | 55
r mod theta/pi #sts -
03 1.414213562 0.000000000 4
04 1.000000000 0.000000000 550 T[306] edges: 16 blocks: 1 orient: -
05 0.900403207 -0.407354158 2832 ——
06 1.154700538 0.000000000 43363 r ° [__[—]
07 3.457717774 0.493871368 249976 I T_T_J
08 0.801316508 -0.321889916 1705612 L,_, [%l_J
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16,

0) 2" 2 blinks

T[262] edges: 16 blocks: 1 orient: +

E

L|LL|J

16,

(1) 4" 2 blinks

r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 1.414213562 -0.250000000 4
04 0.923879533 -0.500000000 514 T[384] edges: 16 blocks: 1 orient: - 04 1.414213562 -0.875000000 550
05 0.000000000 0.000000000 1326 — 05 0.672850831 0.428067766 2900
06 0.912870929 -0.602416382 23075 a 06 1.732050808 0.500000000 38859
07 0.000000000 0.000000000 96144 ( I 07 3.137122367 0.124288583 249724
08 0.638125873 0.759828454 579174 L4 08 3.130053037 -0.149803497 1547708
T[263] edges: 16 blocks: 1 orient: + 16t T[264] edges: 16 blocks: 1 orient: +
4 (1) 2blinks
el # !
. L% (s
r mod theta/pi #sts
03 1.000000000 0.000000000 8
T[621] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 628 T[407] edges: 16 blocks: 1 orient: -
N 05 0.900693877 -0.324367653 5960 ~ -
_fT 06 1.000000000 0.000000000 79853 ( r|——-|
[iTJ 07 0.813561196 0.231818128 626464 _
L_j 08 0.931024229 0.000000000 4482128 e L_J_J
L J O — ==
1 6t T[265] edges: 16 blocks: 1 orient: + 16t 1
5 (1) 2blinks = 6 (0)2"2blinks
-
[ _LT_-]—-| l
> Ll —!5
r mod theta/pi #sts ) G r mod theta/pi #sts
03 1.000000000 0.000000000 4 03 0.000000000 0.000000000 2
04 1.000000000 0.000000000 528 T[627] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 514
05 0.997657828 -0.246908270 2800 N — 05 0.000000000 0.000000000 1544
06 1.000000000 0.333333333 34311 = 06 0.211324865 0.000000000 26977
07 0.931383102 0.085935035 223552 —L_rTlD 07 0.000000000 0.000000000 116414
08 2.507575951 0.000000000 1362204 L —L— 08 1.300927719 -0.474250102 744756
>
T[266] edges: 16 blocks: 1 orient: + 16t T[267] edges: 16 blocks: 1 orient: +
7 (1) 1blinks '—1 [—\
rl
< e | ey ® —
[[-JILTjJ] 157 (G -1
— r mod theta/pi #sts hd - |
03 1.000000000 0.000000000 2
T[703] edges: 16 blocks: 1 orient: - 04 0.000000000 0.000000000 258
05 0.252329215 0.000000000 906
[ 1 [;r-‘TL'I 06 0.000000000 0.000000000 10119
l _LT 07 2.042850222 0.000000000 62770
[ J t—lj 08 0.243148301 0.000000000 329990
1 6t 2 T[268] edges: 16 blocks: 1 orient: + 1 6t 1
8  (0)2” 2 blinks '—[1_ﬁ 9 (0)2 2blinks
—m
_LL_
[E)
r mod theta/pi #sts =J r mod theta/pi #sts
03 1.414213562 0.000000000 4 03 0.000000000 0.000000000 2
04 0.707106781 -0.250000000 526 T[477] edges: 16 blocks: 1 orient: - 04 0.923879533 0.500000000 514
05 0.558509271 0.589394618 2956 r—1—~ — 05 0.000000000 0.000000000 1414
06 0.577350269 -0.333333333 35147 de= 06 0.912870929 0.602416382 24767
07 2.994413064 -0.117454240 246236 [_T\_' 07 0.000000000 0.000000000 103674
08  2.704245820  0.046976516 1457436 | — —j 08 1.103227102  0.657675354 640834
T[269] edges: 16 blocks: 1 orient: + 16t 1 T[270] edges: 16 blocks: 1 orient: +
10 (0)2" 2 blinks
) trL_]_
Gk [L'é-]
— | r mod theta/pi #sts
03 0.000000000 0.000000000 2
T[629] edges: 16 blocks: 1 orient: - 04 0.923879533 -0.500000000 514 T[412] edges: 16 blocks: 1 orient: -
. 05 0.000000000 0.000000000 1334 “
) [ [——' 06 0.912870929 -0.602416382 23183
1 rT__]__D 07 0.000000000 0.000000000 97322 .
b l_i 08 0.417604439 -0.922849990 591190 g =)
L J =i L J
16t T[271] edges: 16 blocks: 1 orient: +
11 (1) 2 blinks 2
< I
Pt L|jJ
r mod theta/pi #sts -
03 1.000000000 0.000000000 8
04 1.000000000 0.000000000 708 T[658] edges: 16 blocks: 1 orient: -
05 0.108117263 0.363081267 6624 -
06 1.000000000 0.000000000 93517 b—} |
07 0.834954750 0.233957549 722848 I
08 2.019335984 0.000000000 5210784 -
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16%;

T[272] edges: 16 blocks: 1 orient: +

163

(0) 2 blinks (1) 41 2 blinks
=
]
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.414213562 -0.250000000 4
04 0.500000000 0.000000000 550 T[447] edges: 16 blocks: 1 orient: - 04 1.000000000 -0.625000000 550
05 0.315070449 0.675632347 2804 | 05 0.741819160 -0.766985400 2740
06 0.288675135 0.000000000 40423 (l— 06 1.732050808 0.500000000 39643
07 1.321290676 0.658295274 239836 "9 _i_T_]T] 07 1.563250192 0.052011251 234228
08 0.715005312 0.000000000 1555380 4 ) t] 08 1.333388883 -0.555265178 1519776
T[273] edges: 16 blocks: 1 orient: + 16t T[274] edges: 16 blocks: 1 orient: +
14 (2) 2blinks
I a» Cl
5 T
(U89 =i
r mod theta/pi #sts —-
03 1.414213562 0.000000000 4
T[411] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 550 T[495] edges: 16 blocks: 1 orient: -
f—lr—l 05 0.741819160 0.283014600 2924 —
— 06 1.732050808 0.000000000 41347 |~
1) r—l_] 07 1.563250192 0.016296965 255836 4 ] A=
= 08  1.333388883 -0.117765178 1650796 [Tk
1 6t 1 T[275] edges: 16 blocks: 1 orient: + 16t 1
15 (0)2 2 blinks 16 (0) 2 2 blinks
SEEE
i
r mod theta/pi #sts b r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 0.000000000 0.000000000 2
04 0.923879533 -0.500000000 514 T[512] edges: 16 blocks: 1 orient: - 04 0.923879533 0.500000000 514
05 0.000000000 0.000000000 1418 —— 05 0.000000000 0.000000000 1436
06 0.912870929 -0.602416382 24467 3 06 0.211324865 0.000000000 24949
07 0.000000000 0.000000000 106568 *—o 1 _L_[__[:j 07 0.000000000 0.000000000 106676
08 0.866052381 0.722474125 656402 LI;_] 08 0.625007078 0.582282141 657408
T[276] edges: 16 blocks: 1 orient: + 16t T[277] edges: 16 blocks: 1 orient: +
17 (0 2 blinks —
a5 © |
— | e i—
[:_fE—] BN
iJ . —I_J
r mod theta/pi #sts
03 0.707106781 0.000000000 8
T[519] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 680 T[571] edges: 16 blocks: 1 orient: -
— 05 0.421335302 0.076502000 6592 r—o— —
° 06 0.288675135 0.000000000 83749 'Y __|T]
) @B 07  0.940565110 0.247728273 694536 ) =
Ld 08 0.300127613  1.000000000 4772792 B L=
1 6t 1 T[278] edges: 16 blocks: 1 orient: + 1 6t
18 (0)2 2 blinks = 19 (1) 1 blinks
! L]
—
R (=
r mod theta/pi #sts _ r mod theta/pi #sts
03 0.000000000 0.000000000 8 03 1.000000000 0.000000000 2
04 0.382683432 1.000000000 644 T[500] edges: 16 blocks: 1 orient: - 04 0.000000000 0.000000000 258
05 0.000000000 0.000000000 6032 — 05 0.398227249 0.000000000 902
06 1.211324865 0.000000000 80777 | 06 0.000000000 0.000000000 10037
07 0.000000000 0.000000000 646824 1 __|_] 07 0.605909733 0.000000000 62928
08 1.064750344 -0.473260461 4592168 -[ ]- e 08 0.131526742 1.000000000 333660
T[279] edges: 16 blocks: 1 orient: + 16t T[280] edges: 16 blocks: 1 orient: +
20 (1) 2blinks r—]
iy
‘ (s
( Lﬁ]
L r mod theta/pi #sts ﬂ
03 1.000000000 0.000000000 8
04 1.000000000 0.000000000 388 T[292] edges: 16 blocks: 1 orient: -
05 1.077014326 0.000000000 4152 —— =
06 1.000000000 0.000000000 48973 [_—_]—]
07 2.607743601  0.205095322 435104 ! A
08 1.304473783  0.000000000 2974248 ¢ ‘—’_ﬂ
16t T[281] edges: 16 blocks: 1 orient: +
21 (1) 1 blinks ) —
1 )
| ka ==
r mod theta/pi #sts
03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 258
05 0.016261238 0.000000000 998
06 0.000000000 0.000000000 11243
07 0.452866517 0.000000000 72402
08 0.407578502 0.000000000 396790
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162

T[282] edges: 16 blocks: 1 orient: +

162

1 . .
(0) 4" 2 blinks r \ (1) 1 blinks
) j i)
[te)
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.250000000 2 03 1.000000000 0.000000000 8
04 0.707106781 -0.375000000 258 T[293] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 418
05 1.253730175 -0.939827431 966 05 2.458980338 0.000000000 4632
06 0.577350269 0.333333333 10707 [ - 06 1.000000000 0.000000000 55445
07 0.313168824 0.520278946 68946 iy 07 1.294261232 0.000000000 514592
08 0.819653970 0.673760621 367574 08 3.079077039 0.000000000 3569376
T[283] edges: 16 blocks: 1 orient: + 16t T[284] edges: 16 blocks: 1 orient: +
S 24 (0) 2 blinks
() I
[ (G =)
- r mod theta/pi #sts L
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 582 T[494] edges: 16 blocks: 1 orient: -
05 0.641112653 -0.533346552 2996
06 0.288675135 0.000000000 47479 |-]
07 0.596030703 0.561692377 271580 > _[-_l__]
08  0.334254673  0.000000000 1836276 L;_]]
1 6t 1 T[285] edges: 16 blocks: 1 orient: + 16t 1
25 (0)8"2 blinks e 26 (0)9" 2 blinks
e
]
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.250000000 4 03 0.707106781 0.000000000 4
04 1.000000000 -0.625000000 528 T[511] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 582
05 0.635551931 0.940268136 2852 05 0.639436864 0.833230741 2948
06 0.577350269 0.000000000 34843 06 0.500000000 -0.500000000 43355
07 0.925023237 0.053763811 232208 { l 07 0.490394926 -0.840240287 2604438
08 0.308657865 -0.437500000 1415332 > 08 1.366920102 0.000000000 1654236
>
T[286] edges: 16 blocks: 1 orient: + 16t 1 T[287] edges: 16 blocks: 1 orient: +
4 27 (0)3 2 blinks
o ol
(L,
[ully
I r mod theta/pi #sts
03 0.707106781 -0.500000000 4
T[518] edges: 16 blocks: 1 orient: - 04 0.500000000 -0.750000000 550
05 1.241183707 -0.916358823 3024
9 06 0.500000000 0.500000000 39627
u T 07 0.366967677 -0.591595892 255072
> [ Je 08 0.308093276 0.875000000 1568448
1 6t T[288] edges: 16 blocks: 1 orient: + 1 6t 1
28 (0) 2blinks " 29 (0)2 2 blinks
. 251
L [Il 1 J
r mod theta/pi #sts L C r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.000000000 0.000000000 8
04 0.500000000 0.000000000 326 T[294] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 644
05 0.435766492 0.000000000 2100 [ 05 0.000000000 0.000000000 5880
06 0.288675135 0.000000000 25367 S — 06 0.211324865 0.000000000 82393
07 1.876637252 0.271407718 185164 I_"— m 07 0.000000000 0.000000000 630952
08 0.393451158 0.000000000 1137024 J _Ij 08 0.168068690 0.348180488 4573792
T[289] edges: 16 blocks: 1 orient: + 16t 1 T[290] edges: 16 blocks: 1 orient: +
A 30 (2)2"2 blinks |
[ s
r mod theta/pi #sts _ILj
03 0.000000000 0.000000000 8
T[509] edges: 16 blocks: 1 orient: - 04 1.530733729 1.000000000 588 T[501] edges: 16 blocks: 1 orient: -
— — 05 0.000000000 0.000000000 5904 —
a l |,—ﬂ 06 1.674469342 -0.070146338 70493 ° -
I 1 <[+ 07 0.000000000 0.000000000 593928 l +_||J
b J LS 08 3.693954253 -0.509899006 4085368 oo ) [uLi
[. P |
16t 1 T[291] edges: 16 blocks: 1 orient: +
31 (0)2" 2 blinks |
[l by
()
- 2
r mod theta/pi #sts
03 0.000000000 0.000000000 2
04 0.923879533 -0.500000000 514 T[523] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1394 r—
06 0.211324865 0.000000000 24131 \ -y
07 0.000000000 0.000000000 102722 {L[i_:]']
08 1.192219652 -0.564626088 623094 [ “n

J -
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165

T[295] edges: 16 blocks: 1 orient: +

165

(1)  2blinks ) ﬁ] (0)212blinks
\\r—r_—’
-t TLT_J
—
r mod theta/pi #sts ] r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 0.000000000 0.000000000 2
04 0.000000000 0.000000000 258 T[409] edges: 16 blocks: 1 orient: - 04 0.923879533 0.500000000 514
05 0.503143826 0.478802114 970 05 0.000000000 0.000000000 1478
06 0.000000000 0.000000000 10807 ° L s— 06 0.912870929 0.602416382 25373
07 1.098044394 -0.098777433 69212 { ) Eﬂ 07 0.000000000 0.000000000 112424
08 0.277219715 -0.787576275 370054 ‘[_4,_1 Il__:}_ 08 0.897394510 0.536482621 691548
T[296] edges: 16 blocks: 1 orient: + 16t T[297] edges: 16 blocks: 1 orient: +
- 34 (1) 1blinks
[l M - L —
(T4 ) l‘—u———il
15 ol B
— r mod theta/pi #sts J
03 1.000000000 0.000000000 2
T[576] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258
— 05 0.106431181 0.000000000 982
r ri, 06 0.000000000 0.000000000 11083
] L,—-I 07 0.030240959 0.000000000 70818
[[-_J 08 0.977197809 1.000000000 390342
1 6t 1 T[298] edges: 16 blocks: 1 orient: + 16t
35 (0)2° 2 blinks F__ 36 (3) 1blinks
r
—|L
RN
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 2.000000000 0.000000000 8
04 0.382683432 1.000000000 514 T[601] edges: 16 blocks: 1 orient: - 04 4.000000000 0.000000000 348
05 0.000000000 0.000000000 1414 05 3.390096630 0.000000000 4296
06 0.788675135 1.000000000 24419 o __[:l_]—\ 06 4.000000000 0.000000000 49965
07 0.000000000 0.000000000 106088 [ Il |_] 07 4.378938155 0.000000000 447168
08 1.093410792 -0.459712714 652110 oy 08 6.030303803 0.000000000 3109360
——r
T[299] edges: 16 blocks: 1 orient: + 16t 1 T[300] edges: 16 blocks: 1 orient: +
37 (0) 2" 2 blinks F
(1)) 5
i =
- r mod theta/pi #sts
03 0.000000000 0.000000000 8
04 0.382683432 1.000000000 692 T[528] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 6360 —
06 1.211324865 0.000000000 86769 | i
07 0.000000000 0.000000000 679768 [ P __J‘—L l
08 1.385610444 -0.501772015 4845184 [—_]
|G
1 6t T[301] edges: 16 blocks: 1 orient: + 1 6t
38 (3) 1 blinks ) 39 (1) 2blinks
l-=1
1o
r mod theta/pi #sts r mod theta/pi #sts
03 2.000000000 0.000000000 32 03 1.000000000 0.000000000 2
04 4.000000000 0.000000000 1016 04 0.000000000 0.000000000 258
05 9.347524158 0.000000000 23360 05 1.559495855 0.187227673 966
06 15.000000000 0.000000000 378193 06 1.000000000 0.000000000 10707
07 21.457563895 0.000000000 4484832 07 0.183489302 -0.472575618 68946
08 33.608081014 0.000000000 40764448 08 0.691027852 -0.234623854 367574
T[302] edges: 16 blocks: 1 orient: + 16t 1 T[303] edges: 16 blocks: 1 orient: +
[—‘ E— 40 (0)2 2 blinks r
>-¢ -
Cl5 o
. LE_—:I] E l_|_r—]
< —— . e
L — r mod theta/pi #sts —
03 0.000000000 0.000000000 2
T[396] edges: 16 blocks: 1 orient: - 04 0.923879533 -0.500000000 514 T[502] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1454 r—c
[ r—]_[_]_] 06 0.912870929 -0.602416382 25199
{ )| Cr___LITT.l 07 0.000000000 0.000000000 109718
[ —J l _ﬂ 08 0.491880809 -0.829016038 681466 |
16t T[304] edges: 16 blocks: 1 orient: +
41 (1) 2 blinks Y F
s 75
r mod theta/pi #sts “
03 1.000000000 0.000000000 8
04 1.000000000 0.000000000 356 T[433] edges: 16 blocks: 1 orient: -
05 1.249042228 0.093934688 4000 —
06 2.000000000 0.000000000 49393 I—(H |r—'|
07 1.167429750 0.022595970 419368 _L_|_]
08 0.115656965 0.000000000 2966376 =

BSas;
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16,

(0) 22 4 blinks

T[305]
—4
—~q

edges: 16 blocks: 1 orient: +

)

)

on

1t

T[387] edges: 16 blocks: 1 orient: -
E
—
[—L‘
SRR
L

C

r mod theta/pi #sts |
03 0.000000000 0.000000000 4
04 1.224744871 0.195913276 294 T[337] edges: 16 blocks: 1 orient: + T[420] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1900 = — w—l
06 0.577350269 -0.333333333 22883 L f__] r_:_—_]
07 0.000000000 0.000000000 159992 rl ! { ] __jl ]
08 1.774989898 0.206598266 1001208 o l_‘L_EJJ L u_
t - (Il
1 6t T[307] edges: 16 blocks: 1 orient: + 1 6t 1
43 (0) 2blinks - 44 (0)2" 2 blinks
F [____1' LJJ
r mod theta/pi #sts — r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.000000000 0.000000000 2
04 0.500000000 0.000000000 646 T[634] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 514
05 0.429861491 0.939141888 3212 2 m) 05 0.000000000 0.000000000 1502
06 0.288675135 0.000000000 52943 f —o |— 06 0.912870929 0.602416382 26321
07 0.154740804 0.346253539 296064 Lr_ 07 0.000000000 0.000000000 114006
08 1.217739789 0.000000000 1982628 LIJ__. 08 1.234197087 -0.476982283 740252
T[308] edges: 16 blocks: 1 orient: + 16t 1 T[309] edges: 16 blocks: 1 orient: +
\ 45 (0)2 2 blinks
5 (e
@ == )
\ r mod theta/pi #sts
03 0.000000000 0.000000000 2
T[704] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 514 T[677] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1480 . —
[ 1 g 06 0.912870929 -0.602416382 25885 ! C,—_]ﬁ
l |T‘I_| 07 0.000000000 0.000000000 110782 ll_l—’l_LJ_.l
——
l ] LLLJ_] 08 0.268495934 0.439096412 700176 l ]
1 6t 1 T[310] edges: 16 blocks: 1 orient: + 1 6t 1
46 (0)2" 2 blinks — 47 (0)2" 2 blinks
Sen
==
r mod theta/pi #sts =" r mod theta/pi #sts
03 0.000000000 0.000000000 8 03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 584 T[584] edges: 16 blocks: 1 orient: - 04 0.923879533 0.500000000 514
05 0.000000000 0.000000000 5920 — — 05 0.000000000 0.000000000 1454
06 0.912870929 -0.602416382 69293 |rT1 06 0.211324865 0.000000000 24845
07 0.000000000 0.000000000 593016 [ 0_i 114 07 0.000000000 0.000000000 110726
08 0.553526232 0.446269588 4072504 ° _'—’_J 08 0.913742132 0.478042887 680564
1 J
T[311] edges: 16 blocks: 1 orient: + 16t 1 T[312] edges: 16 blocks: 1 orient: +
48 (1)2 2 blinks
[y o C
e =]
C-l5 1 =1
r mod theta/pi #sts -
03 0.000000000 0.000000000 4
T[610] edges: 16 blocks: 1 orient: - 04 1.847759065 -0.500000000 294 T[399] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 2084
- 06 1.414213562 0.750000000 23675 ] m
{—0 ] l’t_T:]“] 07  0.000000000 0.000000000 181688 1 Cr_[_LT]
° I3 08 1.217525596 -0.176223578 1131192 |l=—
t 1 "] C s
16'[ T[313] edges: 16 blocks: 1 orient: + 16t
49 (1) 2 blinks 50 (1) 2 blinks
t ;S] |
—
r mod theta/pi #sts J r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.000000000 8
04 0.000000000 0.000000000 258 T[400] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 388
05 1.148963898 0.143937875 966 j 05 0.890544128 0.133745971 4440
06 1.000000000 0.000000000 10707 =4 06 1.000000000 0.000000000 51265
07 0.464995771 0.361932470 68946 J u__ﬁj 07 1.277077908 0.078417085 473904
08 0.874355688 -0.937130800 367574 1 l:__l_T 08 0.760317906 0.000000000 3258000
T[314] edges: 16 blocks: 1 orient: + 16t 1 T[315] edges: 16 blocks: 1 orient: +
- 51 (0)2"2 blinks -
—4 - r—__
[Tﬁ-u] [—LL--_JJ
r mod theta/pi #sts -
03 0.000000000 0.000000000 2
T[465] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 514 T[602] edges: 16 blocks: 1 orient: -
— r—] 05 0.000000000 0.000000000 1372 — - |
r—I—o—] '_r__ 06 0.788675135 1.000000000 23995 —l5
‘|L 07 0.000000000 0.000000000 100376 [ 1 U .
J J =n 08  0.700420852 -0.493535720 618006 \ ] [LJ =

s
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165,

0) 2" 2 blinks

T[316] edges: 16 blocks: 1 orient: +

(e
tin

165

(0)9" 2 blinks

r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.707106781 0.000000000 4
04 0.382683432 1.000000000 272 T[441] edges: 16 blocks: 1  orient: - 04 0.500000000 0.000000000 390
05 0.000000000 0.000000000 1952 05 1.254795187 0.200450680 2264
06 0.211324865 0.000000000 18491 P 06 0.500000000 -0.500000000 30819
07 0.000000000 0.000000000 153568 )\ [TLT:] 07 0.917014567 -0.108188274 202440
08 0.073300262 0.399853563 915336 I J L—j 08 0.739468403 1.000000000 1262752
- (]
T[317] edges: 16 blocks: 1 orient: + t T[318] edges: 16 blocks: 1 orient: +
16 10 o
—F 54 (0)2 2 blinks —
S . e
=5 )
[ =55
L___J r mod theta/pi #sts
03 0.000000000 0.000000000 2
T[446] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 514 T[706] edges: 16 blocks: 1 orient: -
— 05 0.000000000 0.000000000 1544
—|-] 06 0.912870929 -0.602416382 26977 < _rT
[:'_LT 07 0.000000000 0.000000000 116414 l |_[—I_:]|
I—]1{) 08 0.162325336 -0.170530864 744756 E
— t ] ]
16t 1 T[319] edges: 16 blocks: 1 orient: + 16t
55 (0)2" 2 blinks pu 56 (1) 4 blinks
le ]
1)
r mod theta/pi #sts l r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 1.000000000 0.000000000 8
04 0.923879533 0.500000000 514 T[611] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 420
05 0.000000000 0.000000000 1490 — 05 1.249042228 0.093934688 4512
06 0.211324865 0.000000000 25577 rl5 06 2.000000000 0.000000000 61009
07 0.000000000 0.000000000 113834 +_4 1 —l[--_]—-] 07 1.748655511 -0.081646235 501032
08 0.916196379 0.438883741 705632 [ 3 08 0.801948466 0.000000000 3620288
) =]
T[320] edges: 16 blocks: 1 orient: + T[405] edges: 16 blocks: 1 orient: - 16t T[321] edges: 16 blocks: 1 orient: +
pm fT‘H T 57 (0) 2 blinks N
o fﬂ—ﬂ 1 J_J 9 "y
g o b= . cl—
S I r mod theta/pi #sts J - f]
03 0.707106781 0.000000000 8
T[357] edges: 16 blocks: 1 orient: + T[421] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 360 T[471] edges: 16 blocks: 1 orient: -
] 05 0.563415284 -0.154313896 4240 p— [
== r_:] 06 0.288675135 0.000000000 47517 r_r__]—’
[ l e el 07 0.673049259 -0.521680091 436064 1 _LIJj
L—l:l_L:] Ll— 08 0.016897723 0.000000000 3017320 > ==

r mod

03 1.000000000 0.
04 0.707106781 0.
05 0.691186872 -0
06 0.577350269 -0
07 1.149913643 -0
08 0.148229221 0.

(0) 4" 2 blinks

theta/pi #sts
250000000 8
375000000 452
.806466582 4944
.333333333 68193
.339852105 556648

029087079 4043000

T[322] edges: 16 blocks: 1 orient: +

1]

o —
|

—

T[440] edges: 16 blocks: 1 orient: -

h? ) e
[—'0—7

165

(1)  2blinks

r mod

03 1.000000000 0.
04 1.000000000 0.
05 0.746815910 -0
06 1.000000000 0.
07 0.488804170 -0
08 0.705627485 0.

theta/pi #sts
000000000 8
000000000 708
.054068341 6752
000000000 97773
.089084307 756064
000000000 5501288

T[323] edges: 16 blocks: 1 orient: +

(0) 3" 2 blinks

T[324] edges: 16 blocks: 1 orient: +

rtj
HED

r mod theta/pi #sts
03 0.707106781 0.500000000 4
T[657] edges: 16 blocks: 1 orient: - 04 0.500000000 -0.250000000 528 T[543] edges: 16 blocks: 1 orient: -
n) 05 0.561674910 -0.174576802 2980 [—\
06 0.500000000 -0.500000000 37547 1 -—I—]
[ 0_1 l I;l__J | 07 0.974071396 0.590338013 245920 ’_1 [_ |_r—_]
L 08 0.801495399 -0.375000000 1576256 ._I ] '[ij]
1 ) o
16t 1 T[325] edges: 16 blocks: 1 orient: +
61 (0)2"2 blinks ~
_[_r—L]
(142
r mod theta/pi #sts ——
03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 514 T[609] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1438
06 0.912870929 -0.602416382 24835 ~ [—|
07 0.000000000 0.000000000 109268 {_4 LT:]__]
08 0.117015769 0.591324322 687378 L___D
G =
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t
1662 (1) 2blinks

T[326] edges: 16 blocks: 1 orient: +

)

165

(0) 4" 2 blinks

r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.250000000 2
04 1.000000000 0.000000000 258 T[448] edges: 16 blocks: 1 orient: - 04 0.707106781 0.875000000 258
05 0.813628308 0.788337964 964 05 1.633415888 -0.733379037 966
06 0.000000000 0.000000000 10721 M — 06 0.577350269 -0.333333333 10707
07 0.260761437 0.932069116 68640 )| rT___l:] 07 0.463254164 -0.777682635 68946
08 0.105048083 1.000000000 365272 _',_I L_J 08 0.885117203 0.389032145 367574
T[327] edges: 16 blocks: 1 orient: + 16t 1 T[328] edges: 16 blocks: 1 orient: +
64 (0)2" 2 blinks =
[
¢ — (521 I
G r mod theta/pi #sts
03 0.000000000 0.000000000 2
T[443] edges: 16 blocks: 1 orient: - 04 0.923879533 0.500000000 514 T[542] edges: 16 blocks: 1 orient: -
— 05 0.000000000 0.000000000 1436
r—{r—Ij 06 0.912870929 0.602416382 24949 s
[~ 07 0.000000000 0.000000000 106676 )
L LJ - 08  0.486547537 0.545890658 657408
¢ _— O
1 6t T[329] edges: 16 blocks: 1 orient: + 16t
65 (0) 2 blinks | 66 (1) 1 blinks
ExER
2 1]
r mod theta/pi #sts J r mod theta/pi #sts
03 0.707106781 0.000000000 8 03 1.000000000 0.000000000 2
04 0.500000000 0.000000000 372 T[472] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258
05 0.658724496 -0.021305160 4184 | 05 0.859126965 1.000000000 926
06 0.288675135 0.000000000 47245 f B 06 1.000000000 0.000000000 10531
07 0.536972730 -0.187019892 427240 J [:|J 07 1.794350907 0.000000000 65086
08 1.110555071 0.000000000 2964808 1 LL_J 08 2.948775786 0.000000000 357942
P S
T[330] edges: 16 blocks: 1 orient: + 16t 1 T[331] edges: 16 blocks: 1 orient: +
E 67 (0)2" 2 blinks -
[ =
’ HE]] Iaiceh
L r mod theta/pi #sts 5=
03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 514 T[612] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1408 —
06 0.788675135 1.000000000 24373 rlq
07 0.000000000 0.000000000 104524 oI |2
08  0.894904414 -0.514920332 642112 4 —]
1 6t T[332] edges: 16 blocks: 1 orient: + 1 6t
68 (0) 2blinks 69 (1) 2blinks
(==
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 4
04 0.500000000 0.000000000 550 T[661] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 528
05 0.184998480 -0.191996241 3040 05 1.114856669 0.098121917 2896
06 0.288675135 0.000000000 45907 |q— |ﬁ 06 1.000000000 -0.333333333 35527
07 0.186659843 0.545173518 271088 ® LT_]T] 07 0.822155195 -0.502817649 233924
08 0.538628524 0.000000000 1853100 * ‘t_;j 08 0.580735804 0.000000000 1434884
» J
T[333] edges: 16 blocks: 1 orient: + 16t 1 T[334] edges: 16 blocks: 1 orient: +
— 70 (0)2" 2 blinks
—r [:‘I
BN E=N)
&1 W
e - s
r mod theta/pi #sts
03 0.000000000 0.000000000 2
T[666] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 514 T[682] edges: 16 blocks: 1 orient: -
— 05 0.000000000 0.000000000 1468 ——
M= 06 0.912870929 0.602416382 25083 —
)| _L__]_Lj 07 0.000000000 0.000000000 112540 0_i r [ ] -]
> E:J 08 0.499207650 0.332886269 699290 _]
C J —_J
16t 1 T[335] edges: 16 blocks: 1 orient: +
71 (0)2" 2 blinks
[ —_—
L5
L=
. (e
r mod theta/pi #sts
03 0.000000000 0.000000000 2
04 0.382683432 1.000000000 514 T[688] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1448
06 0.912870929 0.602416382 24799 ) —
07 0.000000000 0.000000000 109160 _L_|I_Jj
08  0.705998668 -0.412942716 670566 . T

5z

]
CllJ
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t
1672 (0) 2 blinks

T[336] edges: 16 blocks: 1 orient: +

t
16, (1) 2" 2 blinks

mES)
=AE
r mod theta/pi #sts r mod theta/pi #sts
03 0.707106781 0.000000000 8 03 0.000000000 0.000000000 8
04 0.500000000 0.000000000 608 T[662] edges: 16 blocks: 1 orient: - 04 0.765366865 1.000000000 596
05 0.923171276 -0.219401506 6024 b— 05 0.000000000 0.000000000 6192
06 0.288675135 0.000000000 78237 | 06 0.000000000 0.000000000 72665
07 0.172989398 -0.027039997 630408 1 _E_T?J 07 0.000000000 0.000000000 618608
08 1.042964181 0.000000000 4479072 I I I - 08 1.238581764 0.535721261 4231976
T[338] edges: 16 blocks: 1 orient: + 16t 1 T[339] edges: 16 blocks: 1 orient: +
| 74 (0)2" 2 blinks —r——j
= [
[ (B
b r mod theta/pi #sts Py L
03 0.000000000 0.000000000 2
T[692] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 514 T[651] edges: 16 blocks: 1 orient: -
— /M 05 0.000000000 0.000000000 1372 Fthﬁ
r‘ - 06 0.912870929 0.602416382 23995 ° Jaja
L Dl l ['L—‘ 07  0.000000000 0.000000000 100376 ol 1 8
L i 08 0.714724605 0.362356848 618006 > [l
17 8 el
1 6t T[340] edges: 16 blocks: 1 orient: + 16t 1
75 (1) 2 blinks F— 76 (0)2" 2 blinks
(i
|L|J
r mod theta/pi #sts — r mod theta/pi #sts
03 1.000000000 0.000000000 4 03 0.000000000 0.000000000 2
04 1.000000000 0.000000000 534 T[691] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 514
05 0.851092361 -0.150800934 3016 — — 05 0.000000000 0.000000000 1510
06 1.000000000 0.333333333 38375 - r—rT'ﬁ 06 0.912870929 0.602416382 26125
07 0.761419713 0.203809584 254232 I 1 rtb 07 0.000000000 0.000000000 115730
08 0.892352262 0.000000000 1573584 L4 [ _Ea_J 08 0.808382127 -0.460768015 728748
T[341] edges: 16 blocks: 1 orient: + 16t 1 T[342] edges: 16 blocks: 1 orient: +
[—['_’ 77 (0) 2" 2 blinks | =
' [‘L!i—'J‘J]I =D
r mod theta/pi #sts 15—
03 0.000000000 0.000000000 2
T[690] edges: 16 blocks: 1 orient:- | 04 0.382683432 1.000000000 514 T[664] edges: 16 blocks: 1 orient: -
— 05 0.000000000 0.000000000 1408 b— —
ﬂjj 06 0.912870929 0.602416382 24373 r_ﬁ
1 T — 07 0.000000000 0.000000000 104524 r |
t ._J Lt—J'j 08 0.786888369 -0.377301212 642112 e | (L
1 6t 1 T[343] edges: 16 blocks: 1 orient: + 1 6t
78 (0)2 2 blinks pm 79 (1) 2blinks
[uli
(s,
]
r mod theta/pi #sts — r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 1.000000000 0.000000000 8
04 0.382683432 1.000000000 514 T[694] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 336
05 0.000000000 0.000000000 1448 — 05 0.412322515 0.343153737 4240
06 0.211324865 0.000000000 24799 EE;W 06 0.000000000 0.000000000 47677
07 0.000000000 0.000000000 109160 I 1 LI__T"_.l 07 0.860334494 0.899508335 432264
08 1.759893055 -0.459704681 670566 -[ ® ]- 5 08 0.509667992 1.000000000 3001232
T[344] edges: 16 blocks: 1 orient: + 16t T[345] edges: 16 blocks: 1 orient: +
= 80 (1) 2 blinks
) r—Fj <l5
(= , =50
r mod theta/pi #sts —
03 1.000000000 0.000000000 2
T[455] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258 T[436] edges: 16 blocks: 1 orient: -
05 0.086155278 0.210914604 964 —
[ rLj 06 1.000000000 0.333333333 10851 —i =
{ LTI 07  1.429790678 -0.402450904 67044 ¢ [ Ly
L |_] 08 0.156779911 1.000000000 352830 ’_} ['t_:
- L

t
165+ (0) 4" 2 blinks

r mod
03 1.000000000
04 0.707106781
05 0.572492549
06 0.577350269
07 0.274277893 -
08 0.211970659

[ejojoloNole)

theta/pi #sts

.250000000 2
.375000000 258
.007223881 1030

.333333333 11521
.303504908 74916
.342314718 406316

T[346] edges: 16 blocks: 1 orient: +

Ak

)

i

T[513] edges: 16 blocks: 1 orient: -

Lah
1

:

rL
[_;
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165,

T[347] edges: 16 blocks: 1 orient: +

t
1683 (0) 2blinks

(1) 2blinks F =
L
el =i
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 0.707106781 0.000000000 4
04 1.000000000 0.000000000 258 T[432] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 534
05 0.326112662 -0.084700878 964 N\ 05 0.521739201 0.405675654 2952
06 1.000000000 -0.333333333 10771 > T 06 0.288675135 0.000000000 38995
07 0.422092734 -0.597421046 68326 r |__T_] 07 0.566537996 0.465718283 247972
08 0.301007576 1.000000000 366002 1 L_rJ__J 08 0.384782034 0.000000000 1575412
_j —
-
T[348] edges: 16 blocks: 1 orient: + 16t 1 T[349] edges: 16 blocks: 1 orient: +
1) 4" 2 blinks
[:i_] 84 (1) I
(M 5
Tl —
I r mod theta/pi #sts
03 1.414213562 -0.250000000 4
T[671] edges: 16 blocks: 1 orient: - 04 1.414213562 -0.375000000 550 T[693] edges: 16 blocks: 1 orient: -
Q_r — 05 0.561712465 -0.025632347 3024
o) 06 1.000000000 0.000000000 39627 — L2
—e (=)l 07 1.542019889 -0.278641287 255072 _I ! <l
[ [ L_ﬂ 08 2.772392528 -0.538478828 1568448 > J |TL
J [
1 6t T[350] edges: 16 blocks: 1 orient: + 16t 1
85 (1) 2 blinks f 86 (0)4' 2 blinks
r mod theta/pi #sts l ) r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.250000000 2
04 1.000000000 0.000000000 258 T[517] edges: 16 blocks: 1 orient: - 04 0.707106781 0.375000000 258
05 0.869221848 0.684972979 950 - - 05 0.168979790 -0.967062535 996
06 0.000000000 0.000000000 10661 [ oo |-] 06 0.577350269 1.000000000 11257
07 0.454464872 0.880289363 66254 ) Il _l_L_J 07 0.806570941 -0.668859765 71138
08 0.825827469 1.000000000 351376 L._J [:__]_J 08 1.055901081 -0.425311223 383468
—
T[351] edges: 16 blocks: 1 orient: + 16t 1 T[352] edges: 16 blocks: 1 orient: +
— 87 (0)2"2 blinks
[ ] Fl_—L:]
(<D []=&
[ r mod theta/pi #sts =J
03 0.000000000 0.000000000 2
T[503] edges: 16 blocks: 1 orient:- | 04 0.382683432 1.000000000 514 T[680] edges: 16 blocks: 1 orient: -
— 05 0.000000000 0.000000000 1454
_I — 06 0.912870929 0.602416382 25247 b | ]
j_ - __JJ 07 0.000000000 0.000000000 107972 r [l__ L_,J
{ l [- = 08 0.303618191 0.060642571 667434 12
OGRS | L) &~
1 6t 1 T[353] edges: 16 blocks: 1 orient: + 1 6t 1
88 (1)2 2 blinks E 89 (0)4 2 blinks
(S
|
1]
r mod theta/pi #sts — r mod theta/pi #sts
03 0.000000000 0.000000000 8 03 1.000000000 -0.250000000 2
04 0.765366865 1.000000000 596 T[697] edges: 16 blocks: 1 orient: - 04 0.707106781 -0.875000000 258
05 0.000000000 0.000000000 6192 r—<H 05 0.145453388 0.678829123 996
06 0.000000000 0.000000000 71353 [_] 06 1.154700538 0.000000000 11257
07 0.000000000 0.000000000 613776 |;_+ T___‘ 07 1.762261658 -0.355673053 71138
08 2.550485806 0.506394998 4135872 L ¢ T 08 0.918743975 0.783374512 383468
[
T[354] edges: 16 blocks: 1 orient: + 16t T[355] edges: 16 blocks: 1 orient: +
,__]L] 90 (2) 2blinks _[__]
[k ) (e
L r mod theta/pi #sts s
03 1.414213562 0.000000000 8
T[498] edges: 16 blocks: 1 orient: - 04 2.000000000 0.000000000 332 T[521] edges: 16 blocks: 1 orient: -
— 05 2.235248155 -0.012551080 4400
- _I 06 2.000000000 -0.166666667 48337 -_—]
¢ ] LTT_J l 07 2.455762189 -0.188777720 449976 y 1 L|:] |
’_1 ut 08 2.1010590098 0.000000000 3144992 —
J = ] ]
16t 1 T[356] edges: 16 blocks: 1 orient: +
91 (0)4 2 blinks @ r__:]
[ [_l_'__]
r mod theta/pi #sts b ¢ C
03 1.000000000 0.250000000 8
04 0.707106781 0.375000000 344 T[484] edges: 16 blocks: 1 orient: -
05 0.691186872 -0.806466582 4368 —
06 0.577350269 -0.333333333 49205 | J
07 1.158728487 -0.303579827 457144 o 1 O ||
08 1.022111789 -0.379290227 3183312 D—I ety
—
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165,

T[358] edges: 16 blocks: 1 orient: +

164

(0) 2 blinks = 0) 2" 2 blinks
—
r mod theta/pi #sts e — r mod theta/pi #sts
03 0.707106781 0.000000000 4 o 03 0.000000000 0.000000000 2
04 0.500000000 0.000000000 534 T[679] edges: 16 blocks: 1 orient: - 04 0.923879533 0.500000000 514
05 0.501881706 -0.401823181 3072 05 0.000000000 0.000000000 1508
06 0.288675135 0.000000000 40255 b ] 06 0.912870929 0.602416382 25915
07 0.511825257 -0.303186382 264832 F CT_I_LD 07 0.000000000 0.000000000 116216
08 0.326191883 1.000000000 1685200 I I J D— 08 0.094374608 0.450937420 733386
T[359] edges: 16 blocks: 1 orient: + 16t T[360] edges: 16 blocks: 1 orient: +
| 94 (1) 2blinks ey
< T
Cl:Lj L rl|-l
) . T
] r mod theta/pi #sts I
03 1.000000000 0.000000000 8
T[696] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 596 T[689] edges: 16 blocks: 1 orient: -
05 1.545135630 0.002577542 6248
- 06 2.000000000 0.000000000 75249 |
il
[ 0_} (=2, 07 1863769401 0.160845351 645904 - o
-] 08  1.492424049 0.000000000 4468960 19
ol b= + b
16t 1 T[361] edges: 16 blocks: 1 orient: + 16t
95 (0)2"2 blinks - 96 (1) 2blinks
(s
1
r mod theta/pi #sts —J-J r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 1.000000000 0.000000000 4
04 0.923879533 0.500000000 514 T[672] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 534
05 0.000000000 0.000000000 1436 05 0.534986917 0.291247584 3100
06 0.788675135 1.000000000 24949 'Y —LL—] 06 1.000000000 -0.333333333 39699
07 0.000000000 0.000000000 106676 ( l |_$ 07 1.897697743 -0.066227575 265320
08 0.985337918 0.311930501 657408 [—_Jj 08 1.953318806 0.000000000 1664720
T[362] edges: 16 blocks: 1 orient: + 16t 1 T[363] edges: 16 blocks: 1 orient: +
[— 97 (0) 2" 2 blinks =
[t [&_“I—
e _lﬂJ]‘
r¢ e e— r mod theta/pi #sts
03 0.000000000 0.000000000 2
T[695] edges: 16 blocks: 1 orient:- | 04 0.382683432 1.000000000 514 T[659] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1436
= 06 0.211324865 0.000000000 24817 P
th fodod
'[ 1 I—T] 07 0.000000000 0.000000000 108922 J e
. I—_Jj 08  0.974871571 -0.524094378 684920 e Us5a)
=t =
1 6t 1 T[364] edges: 16 blocks: 1 orient: + 1 6t
98 (0)2 2 blinks 99 (1) 2blinks
(=
r mod theta/pi #sts 1 b¢ < r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 1.000000000 0.000000000 4
04 0.382683432 1.000000000 514 T[660] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 534
05 0.000000000 0.000000000 1408 r—I—c = 05 0.926193155 -0.105918752 2932
06 0.912870929 -0.602416382 24373 ° W r——:—'| 06 1.000000000 0.333333333 38555
07 0.000000000 0.000000000 104524 _1J 07 0.404971102 0.522999050 246312
08 0.227501168 -0.174788757 642112 0_I E__ 08 0.036579926 1.000000000 1557988
N —
T[365] edges: 16 blocks: 1 orient: + 16t T[366] edges: 16 blocks: 1 orient: +
100 (1) 2 blinks —
ceh i)
LI_Ll:] « =l ]
[l r mod theta/pi #sts -—
03 1.000000000 0.000000000 2
T[698] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258 T[544] edges: 16 blocks: 1 orient: -
= 05 0.737358413 0.238388308 1070
- 06 1.000000000 0.000000000 12695 19
0_i E:] 13 07 0.760679071 0.011037724 78754 L ]
\ —,_l'j 08 1.222945766 0.000000000 460946 I j
) =
16t T[367] edges: 16 blocks: 1 orient: +
101 (1) 2 blinks ?
t Ly
(==
r mod theta/pi #sts J <
03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 258 T[459] edges: 16 blocks: 1 orient: -
05 0.168608821 0.307675480 990 =
06 1.000000000 0.000000000 11215 [ \ [_r—_]_J—'
07 1.037621641 -0.272820779 71000 { [_r—TJ
08 0.865514665 0.000000000 389110 [_4 l T_]
[e—
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t
160, (1) 2" 2 blinks

T[368] edges: 16 blocks: 1 orient: +

t
1603 (0) 3" 2 blinks

r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.707106781 -0.500000000 4
04 0.765366865 1.000000000 294 T[493] edges: 16 blocks: 1 orient: - 04 0.500000000 -0.750000000 280
05 0.000000000 0.000000000 2100 05 0.661390947 -0.235419135 1992
06 0.732050808 0.000000000 23947 ° [:1 06 0.500000000 0.500000000 21483
07 0.000000000 0.000000000 183148 { )¢ r’_l_l_.l 07 0.603806787 -0.178058538 162392
08 1.070854235 0.584339235 1147624 ) J [:ij_’ 08 0.090521482 0.875000000 1020184
T[369] edges: 16 blocks: 1 orient: + 16t 1 T[370] edges: 16 blocks: 1 orient: +
= 104 (0)4 2 blinks ——1
1 iRk
(== U
L r mod theta/pi #sts é J
03 1.000000000 0.250000000 2
T[457] edges: 16 blocks: 1 orient: - 04 0.707106781 0.375000000 258 T[510] edges: 16 blocks: 1 orient: -
M 05 0.705916172 0.255932440 1034 —
[_r—:] 06 0.577350269 0.333333333 11879 _Ir——-l
r,_Tl_J 07 0.190543354 -0.418404495 75382 @ LTT_D
B 08  0.789349826  0.341690449 421962 { j l I
16t 1 T[371] edges: 16 blocks: 1 orient: + 16t 1
105 (0)4 2 blinks ] 106 (0) 2 2 blinks
Izt
Cerlsy
r mod theta/pi #sts U= r mod theta/pi #sts
03 1.000000000 0.250000000 2 03 0.000000000 0.000000000 4
04 0.707106781 0.375000000 258 T[422] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 278
05 0.823911767 -0.770685706 970 w—l 05 0.000000000 0.000000000 2156
06 0.577350269 -0.333333333 10807 D — 06 0.912870929 0.602416382 23607
07 1.072643073 -0.053543540 69212 { J |_T_J 07 0.000000000 0.000000000 180724
08 0.234544591 0.997084172 370054 L LfT_J 08 0.318293251 -0.417571786 1135568
Ce—/ —
T[372] edges: 16 blocks: 1 orient: + 16t T[373] edges: 16 blocks: 1 orient: +
— 107 (0) 2 blinks -
FE | s
{ =7 ‘ { EEal
I._l [n
[ A— l J
4_ [_—' r mod theta/pi #sts [_—- J
03 0.707106781 0.000000000 4
T[520] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 326 T[442] edges: 16 blocks: 1 orient: -
f—l 05 0.371487688 0.302095264 2132
° ~ | 06 0.288675135 0.000000000 23923 - [__‘
J L—l_T’l__lj 07 0.393360637 -0.020548073 187872 )| r__—’__lj
E,_, l___J 08 0.252802610 0.000000000 1126780 J [ _l____]
— —
1 6t T[374] edges: 16 blocks: 1 orient: + 1 6t 1
108 (1) 2 blinks . —] 109 (0) 4 2 blinks
Erl—a_J—}
° =]
C )¢
r mod theta/pi #sts e l—" r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.250000000 2
04 1.000000000 0.000000000 258 T[516] edges: 16 blocks: 1 orient: - 04 0.707106781 0.375000000 258
05 0.453809691 0.901089170 990 05 0.763140425 0.635781556 1022
06 1.000000000 0.000000000 11215 rF—T] 06 0.577350269 1.000000000 11489
07 1.495959280 0.091751783 71000 t_'l 07 1.267382097 -0.418537033 73364
08 1.588386093 0.000000000 389110 L—:le 08 1.254893001 -0.434432202 396180

T[375] edges: 16 blocks: 1 orient: +

Eanj

¥

t
16110 (0) 2 blinks

T[376] edges: 16 blocks: 1 orient: +

]
g
[ — r mod theta/pi #sts
03 0.707106781 0.000000000 4
T[522] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 294 T[430] edges: 16 blocks: 1 orient: -
— o 05 0.612995846 0.254762954 2012
r 06 0.288675135 0.000000000 21419 ? |
I_"_* Ell 07 0.379695794 0.773635163 166328 ’_1 S [:L_ﬂ_ﬁ
e _l_Tﬂ 08 0.109752294 0.000000000 989880 ,_I l:l.l:]
16t 1 T[377] edges: 16 blocks: 1 orient: +
111 (0) 4" 2 blinks __I
@]]
R
r mod theta/pi #sts —‘J
03 1.000000000 0.250000000 2 -
04 0.707106781 0.375000000 258 T[637] edges: 16 blocks: 1 orient: -
05 0.258731026 -0.117147302 980 —
06 0.577350269 1.000000000 11073 —&— ]
07 1.331573187 -0.283361122 68864 ]
08 1.109517346 -0.388359569 366256

[ B
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t
16112 2)

T[378] edges: 16 blocks: 1 orient: +

t
1643 (0) 4" 2 blinks

2 blinks
[ __J_]
. . (L .
r mod theta/pi #sts L r mod theta/pi #sts
03 1.414213562 0.000000000 8 03 1.000000000 0.250000000 2
04 2.000000000 0.000000000 324 T[642] edges: 16 blocks: 1 orient: - 04 0.707106781 0.375000000 258
05 2.574770533 0.043266666 4304 05 1.154896484 -0.253625999 970
06 1.000000000 -0.166666667 46353 ° ] 06 0.577350269 0.333333333 10807
07 4.072920701 -0.231971999 430864 { ) |_|_1 07 0.725898295 -0.210217560 69212
08 4.2658434098 0.000000000 3006952 LI_'_I L—J 08 0.356167484 -0.207587467 370054
T[379] edges: 16 blocks: 1 orient: + 16t 1 T[380] edges: 16 blocks: 1 orient: +
— 114 (0) 4" 2 blinks —
f. } — ll
o III __J
C r mod theta/pi #sts S )4 i
03 1.000000000 0.250000000 2
T[649] edges: 16 blocks: 1 orient: - 04 0.707106781 0.375000000 258 T[655] edges: 16 blocks: 1 orient: -
— r—] 05 0.561633512 -0.663492147 1012
1 06 0.577350269 -0.333333333 11303
( ] = I—J—| 07 1.815200105 -0.122107334 72414
-[ ]v l_LJ_J 08 0.388907631 0.515550382 386778 LL_Jj
16t T[381] edges: 16 blocks: 1 orient: + 16t
115 (1) 2 blinks 116 (2) 2 blinks
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.414213562 0.000000000 8
04 0.000000000 0.000000000 258 04 2.000000000 0.000000000 316
05 1.172623931 0.301103534 698 05 2.466214183 -0.190568611 3064
06 1.000000000 0.333333333 8327 1 rr— 06 2.645751311 -0.060518859 29291
07 0.064587572 0.682124072 35462 1 l__:_:]__] 07 2.233101008 -0.392297325 224488
08 1.213898644 0.802071108 176486 g l 5 08 3.125192762 1.000000000 1365784
T[382] edges: 16 blocks: 1 orient: + 16t T[383] edges: 16 blocks: 1 orient: +
117 (1) 1blinks
[—;Ilﬁ -]
L—J r mod theta/pi #sts [ —
03 1.000000000 0.000000000 2
T[643] edges: 16 blocks: 1 orient: - 04 0.000000000 0.000000000 258
05 0.196601125 0.000000000 716
] I 06 0.000000000 0.000000000 8449
|_ = 07 0.474890796 0.000000000 36852
| 08 0.032036907 0.000000000 182374
—J
1 6t 2 T[385] edges: 16 blocks: 1 orient: + 1 6t 1
118 (0) 2° 2 blinks . 119 (0) 2" 2 blinks
o019
‘ Ll__r“:]
Ll
r mod theta/pi #sts — r mod theta/pi #sts
03 1.414213562 0.000000000 4 03 0.000000000 0.000000000 2
04 0.707106781 0.250000000 534 T[406] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 514
05 1.180044768 0.280272849 2392 — 05 0.000000000 0.000000000 1256
06 2.309401077 0.333333333 32557 L r|——-| 06 0.211324865 0.000000000 23029
07 3.175820197 0.379375555 156128 _—_T_J 07 0.000000000 0.000000000 73832
08 0.663789600 0.065199754 958524 b [:j_ 08 1.217268999 -0.494156568 470246
T[386] edges: 16 blocks: 1 orient: + 16t 1 T[388] edges: 16 blocks: 1 orient: +
o 120 (0) 3" 2 blinks o
: ey $ =
i &
=J r mod theta/pi #sts —
03 0.707106781 -0.500000000 4
T[633] edges: 16 blocks: 1 orient: - 04 0.500000000 -0.750000000 550 T[702] edges: 16 blocks: 1 orient: -
05 0.533393887 -0.938140696 2700 —
mEs 06 0.500000000 0.500000000 36645 _r_]—1
|[:|_] l 07 0.635218233 -0.783431069 182396 E
1 _J 08 0.439409469 0.875000000 1108404 L__[]_J
\ [l L
16t T[389] edges: 16 blocks: 1 orient: +
121 (0)  2blinks " (3
- [
> [Ll__l Ll
r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 582 T[632] edges: 16 blocks: 1 orient: -
05 0.311057693 -0.569146580 2528
06 0.288675135 0.000000000 39189 ~—
07 0.487448477 -0.652352035 1754438 _L_rl_lj
08 0.186343924 1.000000000 1133304 1 iJ_
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t
16, (1) 2" 2 blinks

T[390] edges: 16 blocks: 1 orient: +

. =
theta/pi #sts4 @ @

t
16,3 (0) 3" 2 blinks

r mod r mod theta/pi #sts
03 0.000000000 0.000000000 03 0.707106781 0.500000000 4
04 1.847759065 -0.500000000 278 T[620] edges: 16 blocks: 1 orient: - 04 0.500000000 -0.250000000 268
05 0.000000000 0.000000000 1584 05 0.861751833 -0.500000000 1564
06 1.931851652 0.750000000 15281 -_—] 06 0.500000000 -0.500000000 13729
07 0.000000000 0.000000000 97644 rftﬁ 07 0.263456358 -0.427267472 92068
08 2.246947017 -0.137020653 519252 j;__gj 08 0.296828127 0.625000000 484132
T[391] edges: 16 blocks: 1 orient: + 1 6t 1 T[393] edges: 16 blocks: 1 orient: +
124 (1) 2" 2 blinks —
< —pa M . =
' () 5
_J (=] r mod theta/pi #sts -
03 0.000000000 0.000000000 4
T[392] edges: 16 blocks: 1 orient: - 04 1.000000000 0.625000000 278 T[398] edges: 16 blocks: 1 orient: -
——— 05 0.000000000 0.000000000 1600
K: 06 0.000000000 0.000000000 16233 qu
[Ertﬂ 07 0.000000000 0.000000000 99928 E_tEaﬂ
— 08 0.459728757 0.437500000 550300 —
\ — » I
1 6t 1 T[394] edges: 16 blocks: 1 orient: + 1 6t 1
125 (0)4 2 blinks r_—]] 126 (0) 8 2 blinks
[
-l
Lo Eh
r mod theta/pi #sts b — r mod theta/pi #sts
03 1.000000000 0.250000000 2 03 1.000000000 0.250000000 2
04 0.707106781 0.875000000 258 T[454] edges: 16 blocks: 1 orient: - 04 0.000000000 0.000000000 258
05 1.179974391 -0.906035179 764 05 1.599543756 0.891291157 782
06 0.577350269 -0.333333333 8959 [ |1 06 0.577350269 -0.666666667 9209
07 1.011024697 0.386210835 40630 __[:_r____'I 07 0.727710561 0.648692145 42296
08 0.977531458 -0.602693271 205072 P __CLEJ 08 0.795547829 0.757402671 217402
T[395] edges: 16 blocks: 1 orient: + 1 6t T[397] edges: 16 blocks: 1 orient: +
p 127 (0) 1 blinks
« L= T
l L_LI_]_JLJ Ez_ 5
t r mod theta/pi #sts ~ —
03 0.707106781 0.000000000 4
T[408] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 294
05 1.145742061 0.000000000 1520
—_— 06 0.288675135 0.000000000 17041
_531 07 0.911837521 0.000000000 95880
-2 08 0.483572346 0.000000000 538344
S—— )
1 6t 1 T[401] edges: 16 blocks: 1 orient: + 1 6t
128 (0) 2" 2 blinks L rﬁl_] 129 (1) 1 blinks
|
> i
. e 1]
r mod theta/pi #sts p l J r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 1.000000000 0.000000000 8
04 0.382683432 1.000000000 272 T[626] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 372
05 0.000000000 0.000000000 1520 05 0.931116293 0.000000000 3368
06 0.788675135 1.000000000 14245 [:3 I 06 1.000000000 0.000000000 38327
07 0.000000000 0.000000000 88696 EEF;jq 07 1.702576126 0.000000000 269544
08 0.223713055 -0.425190699 475352 L_tzrgj 08 0.985714650 0.000000000 1714144
T[402] edges: 16 blocks: 1 orient: + 1 6t T[403] edges: 16 blocks: 1 orient: +
[—1 130 (1) 2 blinks r—|
4 l i —
L|l :] [I__—L__:]_J
= r mod theta/pi #sts [
03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 258 T[469] edges: 16 blocks: 1 orient: -
05 0.369458335 0.558335492 730
06 0.000000000 0.000000000 8605 I
07 0.706326238 0.956114534 38338 r 1
08 0.309974140 0.606162904 193686 L_tJJ
1 6t T[404] edges: 16 blocks: 1 orient: +
131 (3) 1 blinks [—]
-_
T[T[ J]
r mod theta/pi #sts [-—’
03 2.000000000 0.000000000 8
04 4.000000000 0.000000000 316
05 5.098300563 0.000000000 3272
06 9.000000000 0.000000000 31795
07 12.744472668 0.000000000 245400
08 18.883117546 0.000000000 1498072
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1 6t T[410] edges: 16 blocks: 1 orient: + 1 6t
132 (1) 1 blinks — 133 (1)  2blinks
53 1
[yl
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 8 03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 372 04 1.000000000 0.000000000 258
05 1.549150281 0.000000000 3464 05 1.011100716 0.255201154 788
06 2.000000000 0.000000000 37495 06 1.000000000 0.000000000 9343
07 2.009015766 0.000000000 272792 07 1.142664819 -0.004579267 41462
08 1.814141775 0.000000000 1701400 08 0.502166379 0.000000000 210668
T[413] edges: 16 blocks: 1 orient: + 16t T[414] edges: 16 blocks: 1 orient: +
= 134 (1) 2 blinks -
s iE
T P L
[l by
l j r mod theta/pi #sts LLJ
03 1.000000000 0.000000000 8
T[656] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 388 T[460] edges: 16 blocks: 1 orient: -
05 1.931116293 0.000000000 3552
Lr—l 06 1.000000000 0.000000000 41419
l |T|_J 07 0.971487854 0.075623107 292552
B ] 08  0.902453529  0.000000000 1874312 [ L—’_J
-
16t T[415] edges: 16 blocks: 1 orient: + 16t
135 (0) 2 blinks = 136 (1) 2 blinks
EER e ]
r mod theta/pi #sts L r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 2
04 0.500000000 0.000000000 326 T[514] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258
05 1.145742061 0.000000000 1676 — 05 0.638276029 0.288128758 788
06 0.288675135 0.000000000 19277 R o 06 1.000000000 0.000000000 9343
07 0.316028303 -0.150483293 110796 l | r_[:]j 07 1.636196218 -0.034374734 41462
08 0.041692429 1.000000000 616772 4 ‘__I_j 08 0.477779762 0.000000000 210668
(5
T[416] edges: 16 blocks: 1 orient: + 16t T[417] edges: 16 blocks: 1 orient: +
[—] 137 (0) 2 blinks
e =i
ez T
C= r mod theta/pi #sts
03 0.707106781 0.000000000
T[647] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 390 T[623] edges: 16 blocks: 1 orient: -
05 0.579083211 0.355558209 1920
l_ 06 0.288675135 0.000000000 27557 [3
E 07 0.860731644 -0.007879161 134412 [_l—Tl]
B 08 0.594291037 0.000000000 844132 L—J
1 6t 1 T[418] edges: 16 blocks: 1 orient: + 1 6t 1
138 (1) 2 2 blinks rr—_ 139 (1) 2 2 blinks
E}: [_[_I—l:':]‘
r mod theta/pi #sts lL‘ r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.000000000 0.000000000 4
04 0.765366865 1.000000000 294 T[456] edges: 16 blocks: 1 orient: - 04 1.000000000 0.625000000 294
05 0.000000000 0.000000000 1580 1 05 0.000000000 0.000000000 1620
06 0.517638090 -0.916666667 17509 —| 06 0.517638090 0.916666667 17757
07 0.000000000 0.000000000 99968 Le— 07 0.000000000 0.000000000 104288
08 1.381124664 0.480524408 561828 (—L--]- 08 1.152173311 0.647825864 583560
T[419] edges: 16 blocks: 1 orient: + 16t T[423] edges: 16 blocks: 1 orient: + T[445] edges: 16 blocks: 1 orient: -
o 140 (0) 4 blinks 1
—ET- (Cad =z
| = ) L £
r mod theta/pi #sts - S (=]
03 0.707106781 0.000000000 4
T[438] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 326 T[444] edges: 16 blocks: 1 orient: + T[473] edges: 16 blocks: 1 orient: -
05 0.828810492 0.200682317 1736
‘ [—i 06 0.288675135 0.000000000 19469 o
I E 07 0.369735450 0.097853027 114084 ) [: 1
I 08 0.499366312 1.000000000 624200 < I__j
16 T[424] edges: 16 blocks: 1 orient: +
141 (0) 2 blinks .
5F
B
r mod theta/pi  #sts D
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 326 T[468] edges: 16 blocks: 1 orient: +
05 0.828231334 0.000000000 1736
06 0.288675135 0.000000000 19469
07 0.591962818 0.000000000 114084 C
08 0.297863204 0.000000000 624200 | 1
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t
16142 (0)

T[425] edges: 16 blocks: 1 orient: +

t
16143 (1)

2 blinks 2 blinks
(i |
L'_EL
r mod theta/pi #sts ——JJ r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.000000000 2
04 0.500000000 0.000000000 326 T[435] edges: 16 blocks: 1 orient: + | 04 1.000000000 0.000000000 258
05 0.314488186 0.000000000 1696 05 0.502176658 0.492268724 788
06 0.288675135 0.000000000 21113 ~ | 06 1.000000000 0.000000000 9343
07 1.546327427 0.000000000 113232 [Fftp 07 1.641389916 -0.145293532 41462
08 0.931913875 0.000000000 663132 TL__:] 08 0.389468007 0.000000000 210668
T[426] edges: 16 blocks: 1 orient: + 1 6t T[427] edges: 16 blocks: 1 orient: +
, ] 144 (1) 1 blinks -
4= !
]
el
] r mod theta/pi #sts
03 1.000000000 0.000000000 2
T[638] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258
S 05 0.150923032 1.000000000 806
Lrﬁ 06 1.000000000 0.000000000 9455
[ | jjgj 07 1.252011626 0.000000000 43442
E} A= 08 1.453393144 0.000000000 220512
1 6t 1 T[428] edges: 16 blocks: 1 orient: + 1 6t
145 (0)3" 2 blinks [ 146 (1) 2 blinks
[&T—J' J]
r mod theta/pi #sts )4 r mod theta/pi #sts
03 0.707106781 0.500000000 4 03 1.000000000 0.000000000 2
04 0.500000000 0.750000000 278 T[492] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258
05 0.090780348 0.500000000 1648 05 0.376941013 0.000000000 752
06 0.500000000 -0.500000000 15705 1= 06 1.000000000 0.000000000 8827
07 0.679575957 0.185948077 100324 l —l 07 0.379778317 0.000000000 39296
08 0.090521482 -0.875000000 538060 |JT%] 08 0.056274848 1.000000000 195216
T[429] edges: 16 blocks: 1 orient: + 1 6t T[431] edges: 16 blocks: 1 orient: +
r—ﬂ 147 (1) 1 blinks
& (L5
e T
=J ;
r mod theta/pi #sts
03 1.000000000 0.000000000 8
T[458] edges: 16 blocks: 1 orient: + | 04 1.000000000 0.000000000 436
05 1.931116293 0.000000000 3888
L, _| 06 1.000000000 0.000000000 45151
9 | 07 1.054306107 0.000000000 326064
BGE 08  1.304473783 0.000000000 2038848
1 6t T[434] edges: 16 blocks: 1 orient: + 1 6t
148 (1) 2 blinks 149 (0) 4 blinks
Ltt_ﬁ
Clliz:
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 0.707106781 0.000000000 4
04 1.000000000 0.000000000 258 T[451] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 326
05 0.584868622 0.125409201 806 05 0.314488186 0.000000000 1828
06 1.000000000 0.000000000 9455 r_aj 06 0.288675135 0.000000000 21553
07 0.669901522 0.152437433 43442 _W_EZJ 07 0.745358881 0.081311555 126032
08 0.250142300 1.000000000 220512 [:___:'J 08 1.620357495 0.000000000 735988
T[437] edges: 16 blocks: 1 orient: + T[464] edges: 16 blocks: 1 orient: + 1 6t 1 T[439] edges: 16 blocks: 1 orient: +
R ey 150 (0) 2" 2 blinks 5
1= | —I
8 6 ] LE—J—J | (==
[ c J . « — L
— |r mod theta/pi #sts U
03 0.000000000 0.000000000 4
T[449] edges: 16 blocks: 1 orient: - T[537] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 272 T[466] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1552
|1 rELJ 06 0.211324865 0.000000000 14513 | =
rl_L___" E_L__]j 07 0.000000000 0.000000000 92196 | L|“_]
__D @ 08 0.948066526 0.559596087 496128 _|_J
= = :

16,5 (0) 4" 2 blinks

r mod

03 1.000000000 -0
04 0.707106781 -0
05 0.803369104 0.
06 0.577350269 0.
07 0.510393508 -0.
08 0.646799483 0.

theta/pi #sts
.250000000 2
.875000000 258
885183365 758
333333333 8873
301768208 40140
521043542 200318

T[450] edges: 16 blocks: 1 orient: +

JiE

T[490] edges: 16 blocks: 1 orient: -

lI_:"J

-
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t
165, 0) 2" 2 blinks

T[452] edges: 16 blocks: 1 orient: +

17 (T
#sts —J

t
16153 (1) 2blinks

r mod theta/pi r mod theta/pi #sts
03 0.000000000 0.000000000 03 1.000000000 0.000000000 2
04 0.382683432 1.000000000 564 T[615] edges: 16 blocks: 1 orient: - 04 0.000000000 0.000000000 258
05 0.000000000 0.000000000 4984 — 05 0.584629175 0.076276322 754
06 0.912870929 -0.602416382 53011 L L 06 1.000000000 0.000000000 8987
07 0.000000000 0.000000000 379056 PY L[-_J 07 1.166333828 -0.067656520 39758
08 1.941486277 -0.494121834 2330216 I — 08 0.518051728 0.075242398 203880
— e
T[453] edges: 16 blocks: 1 orient: + 16t 1 T[461] edges: 16 blocks: 1 orient: +
' = 154 (1) 2" 2 blinks =
‘ (=p7 RECAE)
$ — r mod theta/pi #sts =
03 0.000000000 0.000000000 4
T[474] edges: 16 blocks: 1 orient: - 04 1.847759065 -0.500000000 278 T[653] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1712
~a 06 1.414213562 0.916666667 16841 L_L_T
07 0.000000000 0.000000000 109772 | I
o 08 1.702537743 -0.128344646 606612 b_I]
1 6t T[462] edges: 16 blocks: 1 orient: + 16t 1
155 (2) 2 blinks = 156 (0) 2 2 blinks
L
=T
r mod theta/pi #sts r mod theta/pi #sts
03 1.414213562 0.000000000 4 03 0.000000000 0.000000000 2
04 0.000000000 0.000000000 550 T[650] edges: 16 blocks: 1 orient: - 04 0.923879533 -0.500000000 514
05 0.462725308 0.675632347 2532 05 0.000000000 0.000000000 1214
06 2.645751311 0.060518859 35121 L r—lﬁ 06 0.912870929 -0.602416382 22187
07 3.224446271 0.045035586 170280 P l_rll_‘ 07 0.000000000 0.000000000 71264
08 0.330599929 0.448952228 1036092 > l_L’_J:] 08 0.961141591 0.839203319 448196
T[463] edges: 16 blocks: 1 orient: + 16t T[467] edges: 16 blocks: 1 orient: +
= 157 (1) 1 blinks ’ -
C [yl LT
G5 J“ ul W
)
r¢ r mod theta/pi #sts s
03 1.000000000 0.000000000 2
T[616] edges: 16 blocks: 1 orient: - 04 0.000000000 0.000000000 258
05 0.668737080 0.000000000 764
L, r—+- — 06 1.000000000 0.000000000 8959
9 o 07 0.097615949 0.000000000 40630
b 7 08 0.262484285 0.000000000 205072
e —
1 6t T[470] edges: 16 blocks: 1 orient: + 1 6t
158 (1) 1 blinks e \\ —i’ 159 (2) 2 blinks
oo (=
__E__]
r mod theta/pi #sts l - r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.414213562 0.000000000 8
04 0.000000000 0.000000000 258 04 2.000000000 0.000000000 332
05 0.432669103 0.000000000 786 05 2.748384109 0.009128962 3376
06 1.000000000 0.000000000 9265 06 2.645751311 0.060518859 33647
07 0.661773906 0.000000000 42696 07 2.330227192 0.209363810 258104
08 1.108155353 0.000000000 221170 08 0.832957755 0.000000000 1581288
T[476] edges: 16 blocks: 1 orient: + 16t 1 T[478] edges: 16 blocks: 1 orient: +
s 160 (0) 4 2 blinks —
[ [
{ ll:‘—:] _l_rTJ_L'i]
p 1
L U r mod theta/pi  #sts [ —
03 1.000000000 -0.250000000 2
T[594] edges: 16 blocks: 1 orient: - 04 0.707106781 -0.875000000 258 T[700] edges: 16 blocks: 1 orient: -
05 0.431163969 0.145266284 820
[ 1 06 1.154700538 0.000000000 9879 —[__‘
_I___J 07 1.450488462 -0.257276363 44160 = J
0] 08 0.968531149 -0.752435389 237360
I —J
16t 1 T[479] edges: 16 blocks: 1 orient: +
161 (0)2" 2 blinks
|
B,
; =
r mod theta/pi #sts o
03 0.000000000 0.000000000 4
04 0.382683432 1.000000000 272 T[654] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1580
06 0.912870929 0.602416382 14981 b ﬁ
07  0.000000000 0.000000000 95088 T T_ij
08 0.219946253 -0.115639345 520328
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t
166, (1) 2" 2 blinks

T[480] edges: 16 blocks: 1 orient: +

t
16163 (1) 2blinks

joe =
=]
e NN
1 %_} Lr|—_|;
r mod theta/pi #sts — r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 1.000000000 0.000000000 2
04 1.000000000 0.625000000 294 T[581] edges: 16 blocks: 1 orient: - 04 0.000000000 0.000000000 258
05 0.000000000 0.000000000 1672 — 05 0.971605438 -0.172839744 794
06 1.000000000 0.500000000 18061 L 06 1.000000000 0.000000000 9203
07 0.000000000 0.000000000 109244 E_L_ 07 0.526659974 0.236896791 43370
08 0.429914705 -0.148791953 608096 L [-_ 08 0.848407729 0.935181383 219968
T[481] edges: 16 blocks: 1 orient: + t 1 T[482] edges: 16 blocks: 1 orient: +
— — 16164 (0) 2" 2 blinks r
1 -1 [
. =) . (T
1 Lerls 5
L = r mod theta/pi #sts
03 0.000000000 0.000000000 2
T[557] edges: 16 blocks: 1 orient: - 04 0.923879533 0.500000000 514 T[678] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1256
¢ [ 06 0.912870929 0.602416382 23029 |' —_
l _L_Br:] 07 0.000000000 0.000000000 73832 _L£ _j
_L_:]_J 08 0.366750104 0.540000231 470246 =
= L‘
1 6t T[483] edges: 16 blocks: 1 orient: + 16t
165 (1) 1 blinks 166 (2) 1 blinks
r
[:LEIJ ]
. |— )
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 8 03 1.414213562 0.000000000 16
04 1.000000000 0.000000000 312 04 2.000000000 0.000000000 464
05 0.313082304 0.000000000 3272 05 3.810128726 0.000000000 7216
06 0.000000000 0.000000000 31355 06 3.464101615 0.000000000 84081
07 0.594503545 0.000000000 244600 07 6.964618875 0.000000000 748400
08 0.147186258 0.000000000 1496840 08 7.147068582 0.000000000 5276720
T[485] edges: 16 blocks: 1 orient: + 1 t 1 T[486] edges: 16 blocks: 1 orient: +
— B167 (1) 2" 2 blinks —
R E ' £
« f—|—|—|ﬂ i
—|- F [ L ‘j
< r mod theta/pi #sts )
03 0.000000000 0.000000000 4 o
04 1.000000000 -0.625000000 294 T[504] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1560
06 1.000000000 -0.500000000 17273 -‘ —]
07 0.000000000 0.000000000 99552 L[____&-
08 0.429914705 0.976208047 556716 L | ]
1 6t 1 T[487] edges: 16 blocks: 1 orient: + 1 6t 1
168 (0) 4" 2 blinks :- M— 169 (1) 2" 2 blinks
=255
U o=
t=r _\
r mod theta/pi #sts J — r mod theta/pi #sts
03 1.000000000 -0.250000000 2 03 0.000000000 0.000000000 4
04 0.707106781 -0.875000000 258 T[639] edges: 16 blocks: 1 orient: - 04 1.847759065 -0.500000000 278
05 0.248267420 0.443556883 748 — 05 0.000000000 0.000000000 1584
06 1.154700538 0.000000000 8863 L ) 06 1.931851653 0.916666667 15281
07 0.818711741 -0.396702804 38852 [———J 07 0.000000000 0.000000000 97644
08 0.674330862 -0.954595628 196408 08 2.580681796 -0.278798298 519252
T[488] edges: 16 blocks: 1 orient: + 16t T[489] edges: 16 blocks: 1 orient: +
L , 170 (1) 2 blinks =
) M= ' Tead,
—_ L
LT - [(=ED)
— r mod theta/pi #sts —
03 1.000000000 0.000000000 2
T[640] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258 T[508] edges: 16 blocks: 1 orient: +
— 05 0.477160954 1.000000000 724 ) [
r—_] 06 0.000000000 0.000000000 8557 _1[_]
> |L_]_jj 07 0.139762211 1.000000000 37514 rlr_
Lf_LI_ 08 0.546755533 0.000000000 188510 el
[
16t 1 T[491] edges: 16 blocks: 1 orient: +
171 (0) 2" 2 blinks —
—l
(=G5
. 2
r mod theta/pi  #sts 4
03 0.000000000 0.000000000 4
04 0.382683432 1.000000000 272 T[641] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1600 —
06 0.788675135 1.000000000 15441 —]
07 0.000000000 0.000000000 95196 E _]
08 0.436817768 -0.248769717 528648
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t
161, 0) 2" 2 blinks

T[496] edges: 16 blocks: 1 orient: +

S el i

t
16,3 (0) 4" 2 blinks

r mod theta/pi #sts — r mod theta/pi #sts
03 0.000000000 0.000000000 2 03 1.000000000 0.250000000 2
04 0.923879533 0.500000000 514 T[705] edges: 16 blocks: 1 orient: - 04 0.707106781 0.375000000 258
05 0.000000000 0.000000000 1316 05 0.662252010 -0.718703773 800
06 0.788675135 1.000000000 24073 ] 06 0.577350269 -0.333333333 9475
07 0.000000000 0.000000000 78428 | [:j 07 1.123209959 -0.009652746 42844
08 0.697476770 0.157644456 509114 L|.-]__Ll 08 0.364943633 0.601878149 220552
-
T[497] edges: 16 blocks: 1 orient: + 16t T[499] edges: 16 blocks: 1 orient: +
E—‘] 174 (1) 2 blinks f i
“1|l J L :—J_]
- .
l S r mod theta/pi #sts -
03 1.000000000 0.000000000 8
T[645] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 388 T[507] edges: 16 blocks: 1 orient: -
05 1.706302846 0.068290739 3528
[:__ 06 1.000000000 0.000000000 39891 —|-]
LI_J_]l 07  0.552848553 -0.058217234 283832 l Lojd)-
b [ =— 08 0.327993849 1.000000000 1789720 > |_
1 6t T[505] edges: 16 blocks: 1 orient: + 16t 1
175 (1) 1blinks — = 176 (0) 2" 2 blinks
)
[ rT_I,
r mod theta/pi #sts d e — r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 0.000000000 0.000000000 2
04 0.000000000 0.000000000 258 04 0.923879533 0.500000000 514
05 0.005024999 1.000000000 770 05 0.000000000 0.000000000 1244
06 0.000000000 0.000000000 9029 06 0.211324865 0.000000000 22849
07 0.180176552 1.000000000 41120 07 0.000000000 0.000000000 73136
08 1.489973071 0.000000000 208710 08 0.186819872 -0.252455287 465218
T[506] edges: 16 blocks: 1 orient: + 16t T[515] edges: 16 blocks: 1 orient: +
r'—~_] 177 (1) 1 blinks =
= [F_Ej]]
é — r mod theta/pi #sts E 5=
03 1.000000000 0.000000000 2
T[619] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258
05 0.005024999 1.000000000 766
[ r—l 06 1.000000000 0.000000000 9069
¢ T_rl—‘ 07 1.505173648 0.000000000 40330
oo l_l_g 08 0.571142150 0.000000000 204954
1 6t 1 T[524] edges: 16 blocks: 1 orient: + 1 6t
178 (0) 2" 2 blinks 179 (0) 2 blinks
1 I
. =
s
r mod theta/pi #sts L L r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 0.707106781 0.000000000 8
04 0.382683432 1.000000000 272 T[566] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 388
05 0.000000000 0.000000000 1604 [ 05 0.612441223 -0.335704144 3672
06 0.788675135 1.000000000 14789 L [_—_] 06 0.288675135 0.000000000 38859
07 0.000000000 0.000000000 97180 E_lL_]_j 07 0.134555071 -0.112054174 291864
08 0.238728602 0.525241290 517840 < |TD 08 0.420178658 1.000000000 1782856
[
T[525] edges: 16 blocks: 1 orient: + 16t T[526] edges: 16 blocks: 1 orient: +
180 (1) 2 blinks ()
__ﬂ 18 ol
| . [ T_Jj
r mod theta/pi  #sts L L J
03 1.000000000 0.000000000 2
T[569] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258 T[589] edges: 16 blocks: 1 orient: -
05 0.473712872 0.603211327 782
,—|—] 06 1.000000000 0.333333333 9071 =
|t:] 07  1.739509707  0.297333112 42014 ETEE]
[ T l_l_ 08 0.335644138 0.000000000 210136 y L=
—3 [l i)
16t 1 T[527] edges: 16 blocks: 1 orient: +
181 (0)4" 2 blinks —
r'_J
A9
r mod theta/pi #sts =
03 1.000000000 0.250000000 2
04 0.707106781 0.375000000 258 T[668] edges: 16 blocks: 1 orient: -
05 0.561633512 -0.663492147 800
06 0.577350269 -0.333333333 9475 — l—
07 1.376653831 -0.000034175 42844 [TT_]_]
08 0.600752576 -0.612730690 220552 T_L_F]
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t
16182 (0)

T[529] edges: 16

blocks: 1 orient: +

t
1665 0) 2" 2 blinks

2 blinks
o
| IhEi}
r mod theta/pi #sts J- r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.000000000 0.000000000 2
04 0.500000000 0.000000000 526 T[707] edges: 16 blocks: 1 orient: - 04 0.923879533 0.500000000 514
05 0.411403453 0.032770866 2556 = 05 0.000000000 0.000000000 1274
06 0.288675135 0.000000000 31201 —1—1 06 0.211324865 0.000000000 23303
07 1.219571694 0.525321757 165684 |_Ij 07 0.000000000 0.000000000 75956
08 0.113286266 1.000000000 956008 I_E__I 08 0.176976960 -0.224564581 491264
T[530] edges: 16 blocks: 1 orient: + 16t T[531] edges: 16 blocks: 1 orient: +
__l__] - 184 (0) 2 blinks F_,
U L
1] ' (=18
—
— r mod theta/pi #sts ) l— =
03 0.707106781 0.000000000 4
T[676] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 326 T[568] edges: 16 blocks: 1 orient: -
05 0.974323378 0.100305142 1728
_I_ 06 0.288675135 0.000000000 19549 E—]
[ﬁ_L 07 0.241631035 0.042710572 115728 _r—:]
L: 08 0.553759261 1.000000000 644960 4 __I__]
c= (5
1 6 T[532] edges: 16 blocks: 1 orient: + 16t
185 (0)4 2 blinks S [i.]ﬁ 186 (1) 1 blinks
' e
=]
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.250000000 2 03 1.000000000 0.000000000 2
04 0.707106781 0.375000000 258 T[673] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258
05 0.917970627 0.451482212 858 — 05 0.623058987 1.000000000 772
06 0.577350269 1.000000000 10609 :1 06 0.000000000 0.000000000 9115
07 0.687015449 -0.314468119 47696 C_'_l 07 1.383785390 0.000000000 41180
08 0.372764780 -0.024114904 268906 _;&J_J] 08 0.571142150 0.000000000 210064
T[533] edges: 16 blocks: 1 orient: + 16t T[534] edges: 16 blocks: 1 orient: +
= 187 (0) 2 blinks .
(L=2,) »
3 . 3.
— r mod theta/pi #sts
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 278 T[597] edges: 16 blocks: 1 orient: -
05 0.316589761 0.402890266 1648
06 0.288675135 0.000000000 16497 =
07 1.178124905 0.035768972 104568 ¢ E__TT:]
08 1.108290663 0.000000000 573124 L__
1 6t T[535] edges: 16 blocks: 1 orient: + 1 6t 1
188 (0) 2 blinks . 189 (0)4 2 blinks
B
[ E—’ J
r mod theta/pi #sts == r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 1.000000000 0.250000000 2
04 0.500000000 0.000000000 268 T[667] edges: 16 blocks: 1 orient: - 04 0.707106781 0.375000000 258
05 0.575046898 -0.493748823 1672 [— 05 0.243442455 -0.847969631 830
06 0.288675135 0.000000000 14957 — r If_— 06 0.577350269 -0.333333333 9929
07 0.519506465 -0.923693567 100056 [TTJ J 07 0.968360012 -0.263149643 45544
08 0.655614571 1.000000000 537648 - 08 1.262980703 0.536710384 243514
® —J
T[536] edges: 16 blocks: 1 orient: + 16t T[538] edges: 16 blocks: 1 orient: +
—) 190 (1) 1 blinks |
T
[ —'_E‘Tﬂj
—|J
— L‘J r mod theta/pi #sts L—J
03 1.000000000 0.000000000 2
T[652] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258
05 0.532889044 1.000000000 788
p iy 06 1.000000000 0.000000000 9379
r_l__:] 07 1.759530938 0.000000000 42478
C__ 08 2.252383017 0.000000000 223316
—
16t T[539] edges: 16 blocks: 1 orient: +
191 (1) 1blinks
R
(53]
r mod theta/pi #sts l_LJ_—J
03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 258
05 0.557280900 0.000000000 766
06 1.000000000 0.000000000 9069
07 2.015562763 0.000000000 40330
08 2.301156253 0.000000000 204954
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t
16192 (0)4" 2 biinks

T[540] edges: 16 blocks: 1 orient: +

t
16193 (0) 2 blinks

r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.250000000 2 03 0.707106781 0.000000000 8
04 0.707106781 0.375000000 258 T[674] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 332
05 0.418472500 -0.891324252 788 — 05 0.133703646 0.629030240 3472
06 0.577350269 -0.333333333 9343 I J 06 0.288675135 0.000000000 34607
07 1.586988139 -0.018168495 41462 P [ Y 0 07 0.415539534 0.165281960 265784
08 0.139074580 -0.946505839 210668 ! 08 0.268264961 0.000000000 1629280
« L_‘_.
T[541] edges: 16 blocks: 1 orient: + 16t 1 T[545] edges: 16 blocks: 1 orient: +
194 (0)2" 2 blinks
P ]
| [
J— r mod theta/pi #sts ! :’:
03 0.000000000 0.000000000 4
T[604] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 270 T[606] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1584
—_—] 06 0.912870929 0.602416382 14053 [:|
e [ LJ 07  0.000000000 0.000000000 93824 I:__|LT:]]
= 08 0.280281529 0.895804502 490448 [:__J__
1 6t T[546] edges: 16 blocks: 1 orient: + 16t 1
195 (1)  2blinks S 196 (0) 4" 2 blinks
T4 [y
oos (L5
r mod theta/pi #sts J el r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.250000000 2
04 0.000000000 0.000000000 258 T[556] edges: 16 blocks: 1 orient: - 04 0.707106781 0.375000000 258
05 0.744750720 -0.764536255 802 /) 05 0.997927164 -0.925509765 806
06 0.000000000 0.000000000 9355 E— 06 0.577350269 -0.333333333 9455
07 0.237879191 0.381690698 43904 [I _} J 07 0.877688052 -0.223435790 43442
08 0.913304502 0.060154945 224836 == 08 0.325894526 -0.536184428 220512
—
T[547] edges: 16 blocks: 1 orient: + 16t T[548] edges: 16 blocks: 1 orient: +
[r—r—w‘ 197 (1) 2 blinks ' [_r_[:]—]
=) CT'—J
lt-'_j r mod theta/pi  #sts ) =
03 1.000000000 0.000000000 2
T[587] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258 T[590] edges: 16 blocks: 1 orient: -
05 1.001564212 0.601518851 776
~ —J 06 1.000000000 0.333333333 9025
[TI__] 07 1.161601388 0.326716864 41168
° Tl:] 08 0.914287901 0.000000000 205034 >
)@ A
1 6t T[549] edges: 16 blocks: 1 orient: + 1 6t 1
198 (1)  2blinks ) r—_—_] 199 (0) 4" 2 blinks
1 li“‘ !|1
Le el
r mod theta/pi #sts C r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.250000000 2
04 0.000000000 0.000000000 258 T[558] edges: 16 blocks: 1 orient: - 04 0.707106781 0.875000000 258
05 0.584629175 0.076276322 806 —4 05 0.436188419 -0.828516650 788
06 1.000000000 0.000000000 9455 [ — 06 0.577350269 -0.333333333 9157
07 1.195594701 -0.265939720 43442 r r__'_T__J 07 0.500337949 0.205351930 42524
08 0.482421163 0.919082003 220512 ° ll:_'] 08 0.378449149 -0.283149103 214934
T[550] edges: 16 blocks: 1 orient: + 16t T[551] edges: 16 blocks: 1 orient: +
—a [___' 200 (1) 1 blinks r_j
1) (=
’_L--J_E‘ NS
== r mod theta/pi #sts Ld LS
03 1.000000000 0.000000000 2
T[560] edges: 16 blocks: 1 orient: - 04 0.000000000 0.000000000 258
05 0.814635114 0.000000000 798
f_: r:l_] 06 1.000000000 0.000000000 9255
[:rT_] 07 0.278856274 0.000000000 43684
L Cr_LJ 08 0.519261645 1.000000000 222448
- =
!
16t T[552] edges: 16 blocks: 1 orient: +
201 (1) 2 blinks r—\
%} [“ﬂ
—_
r mod theta/pi #sts [_ J
03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 258 T[562] edges: 16 blocks: 1 orient: -
05 0.604292940 0.574572400 782
06 1.000000000 0.333333333 9071 u—r_
07  0.544453302 0.260580426 42014 o - )
08  1.011445388  0.547931339 210136 [_l:—+]
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t
16202 (1) 1blinks

T[553] edges: 16 blocks: 1 orient: +

t
16203 (1) 2blinks

r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 8 03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 316 04 0.000000000 0.000000000 258
05 0.931116293 0.000000000 3368 05 0.467110956 0.000000000 844
06 1.000000000 0.000000000 33747 06 1.000000000 0.000000000 10005
07 0.101778430 0.000000000 258120 07 0.657824834 0.000000000 47008
08 0.975613382 0.000000000 1600864 08 0.632108694 0.000000000 249634
T[554] edges: 16 blocks: 1 orient: + 1 6t T[555] edges: 16 blocks: 1 orient: +
204 (0) 2 blinks
(s
1
e }
! r mod theta/pi #sts
03 0.707106781 0.000000000 4
T[598] edges: 16 blocks: 1 orient: + 04 0.500000000 0.000000000 270 T[578] edges: 16 blocks: 1 orient: -
— 05 0.772116421 0.034475362 1596
-7 06 0.288675135 0.000000000 14273
L E__ta 07 0.726202954 0.177220485 95160
P [ _ 08 0.949777995 0.000000000 499244
1 6t 1 T[559] edges: 16 blocks: 1 orient: + 1 6t
205 (0) 4" 2 blinks E (= 206 (1) 1 blinks
EoE,
| (o
r mod theta/pi #sts < r mod theta/pi #sts
03 1.000000000 -0.250000000 2 03 1.000000000 0.000000000 2
04 0.707106781 -0.875000000 258 T[579] edges: 16 blocks: 1 orient: - 04 0.000000000 0.000000000 258
05 0.768856360 0.379820483 796 05 0.532889044 1.000000000 842
06 1.154700538 0.000000000 9309 ~4 —J 06 0.000000000 0.000000000 9995
07 0.723356203 -0.373437575 43052 l Tj_J 07 1.138332717 0.000000000 46700
08 1.057301384 0.719904001 219726 * . l _j%aj 08 2.046322257 0.000000000 248268
T[561] edges: 16 blocks: 1 orient: + 1 6t T[563] edges: 16 blocks: 1 orient: +
— 207 (0) 1 blinks
Loy —
L ) r—m
(5= 5 15
— r mo eta/pi sts
S d theta/pi #st
03 0.707106781 0.000000000
04 0.500000000 0.000000000 270
05 0.314488186 0.000000000 1596
06 0.288675135 0.000000000 14273
07 0.066036481 0.000000000 95160
08 2.385724359 0.000000000 499244
1 6t T[564] edges: 16 blocks: 1 orient: + 1 6t
208 (1) 1 blinks J 209 (1) 2 blinks
(]
' U=k
r mod theta/pi #sts —] r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 258 04 0.000000000 0.000000000 258
05 1.467110956 0.000000000 786 05 0.232021469 -0.204052176 812
06 2.000000000 0.000000000 9265 06 1.000000000 0.000000000 9469
07 1.608358272 0.000000000 42696 07 1.071968189 0.178245971 44908
08 0.610531993 1.000000000 221170 08 0.587379110 -0.066222052 232234
T[565] edges: 16 blocks: 1 orient: + 1 6t 1 T[567] edges: 16 blocks: 1 orient: +
(= 210 (0) 2" 2 blinks 5 =
—l- L — |5
' = )
f‘_l_] { L <5
— r mod theta/pi #sts 1 —
03 0.000000000 0.000000000 4
T[580] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 278 T[593] edges: 16 blocks: 1 orient: -
— 05 0.000000000 0.000000000 1612 —
r_1 06 0.211324865 0.000000000 15901 |
F_J 1) 07 0.000000000 0.000000000 99488 - [::F:j
[ J 08 0.664710689 0.504361227 541164 r__q
~ I [
1 6t 1 T[570] edges: 16 blocks: 1 orient: +
211 (0) 4" 2 blinks B
. ey
r mod theta/pi #sts
03 1.000000000 -0.250000000 2
04 0.707106781 -0.875000000 258 T[583] edges: 16 blocks: 1 orient: -
05 0.998661554 0.773528081 796
06 0.577350269 0.333333333 9309 £
07 0.072104553 0.024897959 43052 |J:gj
08 0.611913210 0.499917084 219726 —

1=
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t
16,1, (0) 4" 2 blinks

T[572] edges: 16 blocks: 1 orient: +

t
16213 (0) 2 blinks

(5]

r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 -0.250000000 2 03 0.707106781 0.000000000 4
04 0.707106781 -0.875000000 258 T[591] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 270
05 0.375300480 0.246551954 796 05 0.828810492 -0.200682317 1596
06 0.577350269 0.333333333 9309 06 0.288675135 0.000000000 14273
07 1.304019215 0.194543997 43052 07 0.879450049 -0.003383512 95160
08 0.973551736 -0.328589593 219726 [ 08 0.499366312 1.000000000 499244
T[573] edges: 16 blocks: 1 orient: + 16t 1 T[574] edges: 16 blocks: 1 orient: +
214 (0) 4" 2 blinks
= < 5
2 P
E_- r mod theta/pi #sts [:_J
03 1.000000000 0.250000000 2
T[582] edges: 16 blocks: 1 orient: - 04 0.707106781 0.375000000 258 T[595] edges: 16 blocks: 1 orient: -
05 0.580664741 0.214289059 776
[y —— 06 0.577350269 0.333333333 9025 r ~
rr | 07 0.209714042 0.555846961 41168 rr | JJ
J:JJ 08 0.284426929 0.532337004 205034 L
4 L
1 6t T[575] edges: 16 blocks: 1 orient: + 1 6t 1
215 (1) 1 blinks [ 216 (0)4 2 blinks
r mod theta/pi #sts r mod theta/pi #sts
03 1.000000000 0.000000000 2 03 1.000000000 0.250000000 2
04 0.000000000 0.000000000 258 04 0.707106781 0.375000000 258
05 1.175314889 0.000000000 764 05 0.855640170 -0.713550882 788
06 1.000000000 0.000000000 8959 06 0.577350269 -0.333333333 9343
07 0.255077445 0.000000000 40630 07 1.028696710 -0.191662952 41462
08 0.436867076 1.000000000 205072 08 0.832370526 -0.532948820 210668
T[577] edges: 16 blocks: 1 orient: + 16t T[585] edges: 16 blocks: 1 orient: +
F 217 (0) 2 blinks
L
[u LJ]
) r mod theta/pi #sts
03 0.707106781 0.000000000 4
T[628] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 278
05 0.293065211 0.034694683 1696
rE:__] 06 0.288675135 0.000000000 17097
LL']_:] 07 1.335663128 -0.198627661 106964
htijgj 08 0.716274876 0.000000000 591540
1 6t 1 T[586] edges: 16 blocks: 1 orient: + 1 6t
218 (0) 2" 2 blinks 219 (1) 1 blinks
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 1.000000000 0.000000000 2
04 0.382683432 1.000000000 270 04 1.000000000 0.000000000 258
05 0.000000000 0.000000000 1704 05 0.175314889 0.000000000 788
06 0.788675135 1.000000000 16445 06 1.000000000 0.000000000 9379
07 0.000000000 0.000000000 106020 07 0.414704699 0.000000000 42478
08 0.418943492 -0.357016649 588128 08 0.757000375 0.000000000 223316
T[588] edges: 16 blocks: 1 orient: + 16t T[596] edges: 16 blocks: 1 orient: +
f ’E_'_ ~ 220 (1) 1 blinks m
, (57 | . r| Fs
—J
—J r mod theta/pi #sts S —
03 1.000000000 0.000000000 8
04 1.000000000 0.000000000 312
05 0.403252248 0.000000000 3544
06 1.000000000 0.000000000 34079
07 1.404699852 0.000000000 273088
08 3.897402896 0.000000000 1677784
1 6t 1 T[599] edges: 16 blocks: 1 orient: +
221 (0) 4" 2 blinks (&
£
E:'C:r
. : )
r mod theta/pi #sts
03 1.000000000 -0.250000000 2
04 0.707106781 -0.375000000 258 T[605] edges: 16 blocks: 1 orient: -
05 0.733601725 -0.922256585 788
06 0.577350269 0.333333333 9157 -/
07  0.741581851 -0.030376675 42524 L| =
08 1.026145221 -0.504921996 214934
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t
16222 (0) 1 blinks

T[600] edges: 16 blocks: 1 orient: +

t
16223 (0) 1 blinks

l:Eb—
[ S
e
r mod theta/pi #sts j r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 278 04 0.500000000 0.000000000 278
05 1.220696176 0.000000000 1648 05 0.706953028 0.000000000 1628
06 0.288675135 0.000000000 16609 06 0.288675135 0.000000000 16413
07 0.230182124 0.000000000 102816 07 1.519522895 0.000000000 101824
08 0.247335843 0.000000000 566388 08 1.470376592 0.000000000 561620
T[603] edges: 16 blocks: 1 orient: + 16t T[607] edges: 16 blocks: 1 orient: +
M 224 (1) 1blinks [
‘ ([0 e
=
l r mod theta/pi #sts
03 1.000000000 0.000000000 2
04 1.000000000 0.000000000 258
05 0.321212923 0.000000000 776
06 1.000000000 0.000000000 9025
07 0.697406702 0.000000000 41168
08 0.041989498 1.000000000 205034
1 6t 1 T[613] edges: 16 blocks: 1 orient: + 1 6t
225 (1) 2" 2 blinks 226 (2) 2 blinks
g
L)
r mod theta/pi #sts r mod theta/pi #sts
03 0.000000000 0.000000000 4 03 1.414213562 0.000000000 8
04 1.847759065 -0.500000000 278 T[684] edges: 16 blocks: 1 orient: - 04 2.000000000 0.000000000 324
05 0.000000000 0.000000000 1648 M 05 3.383193431 0.007415693 3320
06 1.931851653 -0.916666667 15705 [E;L 06 1.732050808 0.000000000 32159
07 0.000000000 0.000000000 100324 |_Jq 07 3.384764794 -0.146530015 247464
08 1.094069091 -0.076516405 538060 L j?f] 08 4.2658434098 0.000000000 1507480
T[614] edges: 16 blocks: 1 orient: + 16t 1 T[617] edges: 16 blocks: 1 orient: +
A 227 (0) 2" 2 blinks
) A
(e
i)
L r mod theta/pi #sts 1
- 03 0.000000000 0.000000000 4
T[687] edges: 16 blocks: 1 orient: - 04 0.382683432 1.000000000 278 T[686] edges: 16 blocks: 1 orient: -
05 0.000000000 0.000000000 1612
] 06 0.788675135 1.000000000 15901 J‘j —
|T‘1 07 0.000000000 0.000000000 99488 [ L LFJJ
—_ 08 0.460078269 0.377949177 541164
1 4 { =h
1 6t 1 T[618] edges: 16 blocks: 1 orient: + 1 6t 1
228 (0) 4" 2 blinks e — 229 (0) 3" 2 blinks
=5
, (=
r mod theta/pi #sts < r mod theta/pi #sts
03 1.000000000 -0.250000000 2 03 0.707106781 -0.500000000 4
04 0.707106781 -0.875000000 258 T[685] edges: 16 blocks: 1 orient: - 04 0.500000000 -0.750000000 294
05 0.836419527 0.304238294 796 — 05 0.619195221 0.500000000 1404
06 1.154700538 0.000000000 9309 < r P 06 0.500000000 0.500000000 14731
07 0.599234670 -0.380696044 43052 [ L 1] 07 0.781997843 -0.227299372 68584
08 0.576925399 0.968664536 219726 L JJ 08 0.407546818 0.875000000 357372
T[622] edges: 16 blocks: 1 orient: + 16t T[624] edges: 16 blocks: 1 orient: +
230 (1) 1 blinks —
[IF;J__] | .—]
Gl (e
[-I—‘ r mod theta/pi #sts —
03 1.000000000 0.000000000 2
T[635] edges: 16 blocks: 1 orient: - 04 1.000000000 0.000000000 258
05 1.411382866 0.000000000 668
{Ij 06 2.000000000 0.000000000 8287
11;1 07 2.208432275 0.000000000 27596
L__qj] 08 1.070708874 0.000000000 139918
1 6t T[625] edges: 16 blocks: 1 orient: +
231 (1) 2 blinks (—‘ F
=5
[
r mod theta/pi  #sts L
03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 258 T[681] edges: 16 blocks: 1 orient: -
05 1.228262757 -0.036036510 676 —
06 2.000000000 0.000000000 8367 L Ijﬂ
07  1.714302807  0.135162734 28368 r_tj
08 0.992040596 -0.960975007 144922 S Tjﬂ
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t
16232 (1) 1blinks

T[630] edges: 16 blocks: 1 orient: +

)

t
16233 (0) 2 blinks

=)
-
L
r mod theta/pi #sts 1 — r mod theta/pi #sts
03 1.000000000 0.000000000 2 - 03 0.707106781 0.000000000 4
04 1.000000000 0.000000000 258 04 0.500000000 0.000000000 326
05 1.501552810 0.000000000 668 05 0.706953028 0.000000000 1420
06 2.000000000 0.000000000 8287 06 0.288675135 0.000000000 17019
07 2.137108213 0.000000000 27596 07 0.472161455 0.000000000 72552
08 1.688024605 0.000000000 139918 08 0.573693534 0.000000000 401400
T[631] edges: 16 blocks: 1 orient: + 1 6t T[644] edges: 16 blocks: 1 orient: +
) 234 (0) 1 blinks ’ =
— [’_LTrT
T e &
[l by
r mod theta/pi #sts L=
03 0.707106781 0.000000000 4
T[663] edges: 16 blocks: 1 orient: + | 04 0.500000000 0.000000000 270
05 1.220696176 0.000000000 1356
|—j 06 0.288675135 0.000000000 12195
_I'T| 07  1.348026810  0.000000000 62312
E__tt__ 08 0.431775422 1.000000000 303900
Bl
1 6t T[646] edges: 16 blocks: 1 orient: + 1 6t
235 (2) 1 blinks — ) 236 (0) 2 blinks
L !
2y
r mod theta/pi #sts . L H r mod theta/pi #sts
03 1.414213562 0.000000000 16 03 0.707106781 0.000000000 4
04 2.000000000 0.000000000 456 04 0.500000000 0.000000000 270
05 3.175107272 0.000000000 6288 05 0.706953028 0.000000000 1400
06 3.464101615 0.000000000 63611 06 0.288675135 0.000000000 12743
07 4.155214795 0.000000000 493632 07 0.496315783 0.261384211 66636
08 5.507548956 0.000000000 3069664 08 0.573693534 0.000000000 330684
T[648] edges: 16 blocks: 1 orient: + 1 6t T[665] edges: 16 blocks: 1 orient: +
1 e 237 (0) 2 blinks e
A5 Iz
~ B I
f_L : =
l_J-] r mod theta/pi  #sts : =
03 0.707106781 0.000000000 4
T[670] edges: 16 blocks: 1 orient: - 04 0.500000000 0.000000000 270 T[701] edges: 16 blocks: 1 orient: -
L 05 0.573497666 0.176511736 1392
_Ej| 06 0.288675135 0.000000000 12711 (F —
r‘j‘hﬂ1 07 1.136703854 -0.120668998 65704 EE:TL:EJ
-, O —] 08 0.433044985 0.000000000 326788 l
1 6t T[669] edges: 16 blocks: 1 orient: + 1 6t
238 (0) 1 blinks | 239 (0) 1 blinks
£ [Fhs
r mod theta/pi #sts G r mod theta/pi #sts
03 0.707106781 0.000000000 4 03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 270 04 0.500000000 0.000000000 270
05 0.389442301 0.000000000 1400 05 0.903185449 0.000000000 1356
06 0.288675135 0.000000000 12743 06 0.288675135 0.000000000 12195
07 1.166146568 0.000000000 66636 07 1.747119563 0.000000000 62312
08 0.913249166 0.000000000 330684 08 0.509968231 0.000000000 303900
T[675] edges: 16 blocks: 1 orient: + 1 6t T[683] edges: 16 blocks: 1 orient: +
—,1_|Ll 240 (1) 1 blinks Finent
L LS IT] “l5lp
L?] . j]
) r mod theta/pi #sts
03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 258
05 0.119586799 0.000000000 690
06 1.000000000 0.000000000 8589
07 1.128593258 0.000000000 29288
08 0.759092416 0.000000000 153308
1 6t T[699] edges: 16 blocks: 1 orient: +
241 (0) 1 blinks —
Iz}
Tiii=c)
r mod theta/pi #sts (
03 0.707106781 0.000000000 4
04 0.500000000 0.000000000 270
05 1.099417870 0.000000000 1188
06 0.288675135 0.000000000 10965
07 0.591774747 0.000000000 44608
08 0.047159195 1.000000000 213172
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T[708] edges: 16 blocks: 1 orient: +

[

t
16242 (1) 1 blinks

r mod theta/pi #sts 2]
03 1.000000000 0.000000000 2
04 0.000000000 0.000000000 258
05 0.772062641 0.000000000 516
06 2.000000000 0.000000000 7079
07 3.001363833 0.000000000 14152
08 0.410388418 1.000000000 80202
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