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We present an efficient method to compute the modular extension of both fermionic topological
orders and Z2-symmetric bosonic topological orders in two spatial dimensions, basing on congruence
representations of SL2(Z) and its subgroups. To demonstrate the validity of our approach, we provide
explicit calculations for topological orders with rank up to 10 for the fermionic cases and up to 6
for the bosonic cases. Along the way, we clarify the relation between fermionic rational conformal
field theories, which live on the boundary of the corresponding fermionic topological orders, and
modular extensions. In particular, we show that the SL2(Z) representation of the R-R sector can
be determined from the NS-NS sector using the modular extensions.
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I. INTRODUCTION

Topological orders are gapped phases of matter at zero
temperature beyond the Landau paradigm, which are
characterized by topology-dependent ground state degen-
eracy, non-Abelian geometric phases, and long-range en-
tanglement [1–5]. Fractional quantum Hall states [3, 6, 7]
and gapped quantum spin liquid states [1, 8, 9] are the
best known examples. The intriguing connection be-
tween topological order and both topological quantum
field theory (TQFT) [10] and rational conformal field the-
ory (RCFT) [11] has garnered significant attention, not
only from the field of condensed matter physics but also
from high energy physics and mathematics. The impe-
tus driving the investigation of topological order, how-
ever, transcends its theoretical profundity. Interestingly,
(2+1)-dimensional topological orders host exotic point-
like excitations called anyons, which play a pivotal role in
the realization of the topological quantum computation
[12–15].
The trivial topological order is a universality class of

states that can be adiabatically connected to a prod-
uct state without closing the gap. A topological order
is called invertible if, after being stacked with another
topological order, a state in that order can be adiabat-
ically connected to a state in the trivial topological or-
der. Universal properties of (2+1)-dimensional topolog-
ical orders up to invertible topological orders are cap-
tured and formulated by braided fusion category (BFC)
theory [16–19]. Roughly speaking, BFCs are mathe-
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matical structures formed by the equivalence classes of
anyons with their fusion and braiding data. In partic-
ular, (2+1)-dimensional bosonic and fermionic topolog-
ical orders without symmetry are described by modu-
lar tensor categories (MTCs) [17, 20] and super-modular
tensor categories (super-MTCs) [18, 21, 22], respectively.
When taking global symmetry into account, the classifi-
cation of topological orders becomes more intricate, lead-
ing to the concepts of symmetry-protected topological
orders (SPTs) and symmetry-enriched topological orders
(SETs) [5], whose bulk excitations are described by BFCs
with Müger center Rep(G) [23]. Here, Rep(G) denotes
the category of representations of the symmetry group G,
which is a symmetric fusion category (SFC). (The Müger
center is a subcategory of excitations that exhibit trivial
braiding with every other excitation.) We will call such
BFCs “G-BFCs” for brevity.

Each BFC have a pair of r-dimensional symmetric ma-
trices (S, T ) associated to it. Here, the dimension r is
called rank, which is equal to the number of inequivalent
anyon types. The matrices S and T encode the mutual
and self statistics of anyons, respectively. While T is al-
ways unitary and diagonal, S may be degenerate. For
MTCs, S matrices are unitary and, in this case, the pair
(S, T ) are called modular data. In this manuscript, we
use the term “modular data” to describe any pair (S, T ),
regardless of whether it corresponds to an MTC or not.
Modular data are gauge-invariant and prove to be valu-
able tools for the analysis and classification of topological
orders. Indeed, numerous previous works [17, 18, 20, 22–
26] that investigated topological orders heavily relied on
modular data. However, it should be emphasized that
in certain cases, a given set of modular data may not
uniquely determine a BFC [23, 27]. In other words, mul-
tiple distinct BFCs can share the same (S, T ). For MTCs,
such cases are known to occur only when the rank e is
sufficiently high, typically r ≥ 49 [27], and it is believed
that in the cases of sufficiently row ranks, modular data
can uniquely determine an MTC. On the other hand,
there is an effort to overcome the limitations of (S, T )
by introducing higher-genus invariants [28]. For generic
BFCs, such ambiguity can be encountered even in low
ranks [23].

Recently, it was realized that the modular data are
closely related to congruence representations of SL2(Z)
or one of its subgroups [20, 22, 29]. Specifically, the mod-
ular data of an MTC and a super-MTC form a projective
congruence representation of SL2(Z) and Γθ < SL2(Z),
respectively. Moreover, all congruence representations of
SL2(Z) were classified recently [30], allowing a system-
atic classification of modular data by constructing can-
didate data from the representations and then checking
consistency conditions. Using this approach, the modu-
lar data of MTCs and super-MTCs were classified up to
rank 11 (and partially up to rank 12) [31] and 10 [22],
respectively. A natural extension of these previous stud-
ies would be classifying modular data of G-BFCs, which
characterize SPTs and SETs. In fact, the modular data

of G-BFCs do not form group representations by them-
selves, thus it is impossible to directly apply a similar ap-
proach mentioned above. However, a given G-BFC can
be mapped to an MTC in two ways: symmetry break-
ing and modular extension. Symmetry breaking is a map
from a given G-BFC to its underlying MTC [23]. In this
work, we make the symmetry breaking procedure explicit
for the G = Z2 case in terms of modular data. Since
the modular data of MTCs can be classified by projec-
tive congruence representations of SL2(Z), a systematic
study of modular data of Z2-BFCs is then possible. In
this way, we can classify Z2-BFCs without imposing any
upper bound on fusion coefficients or total quantum di-
mension.

Mathematically, a modular extension is an MTC that
contains a super-MTC or a G-BFC. Physically, it cor-
responds to a gauged version of a given super-MTC or
G-BFC. If a given (d + 1)-dimensional topological or-
der can be realized on a d-dimensional lattice, then the
topological order is called anomaly-free. In terms of cat-
egory theory, this anomaly-free condition is translated
into the condition of existence of a modular extension
[18, 23, 32]. For super-MTCs or Z2-BFCs, it is known
that they always admit modular extensions and thus are
anomaly-free. However, it is possible that a given “mod-
ular data” of these BFCs may turn out to be invalid,
indicating that it cannot actually realize a super-MTC
or a Z2-BFC. The existence of modular extensions serves
as a necessary condition for confirming the validity of
candidate modular data [23]. Consequently, by explicitly
computing the modular extensions, we can rule out such
invalid modular data.

Moreover, modular extensions are closely related to
the boundary theory of fermionic topological orders as
we will explain in Sec. II E 3. However, a systematic ap-
proach to compute the modular data of modular exten-
sions has remained elusive. In this work, we provide a
systematic procedure for computing the modular data
of fermionic topological orders and Z2-SETs, by using
a hidden structure of modular data. Roughly speaking,
the modular data of these topological orders can be de-
composed via a basis change to different “sectors,” each
of which transforms in a congruence representation of
SL2(Z) or one of its index-3 congruence subgroups. We
compute the modular data of all 16 modular extensions
of each super-MTC found in Ref. [22] and all modular
extensions of each Z2-BFC we found. Importantly, the
fact that each super-MTC admits 16 modular extensions
is consistent with the previous theorem [21] and serves
as a strong evidence for the validity of the super-MTCs
given in Ref. [22]. We also find that each one of the mod-
ular extensions of the new classes of super-MTCs indeed
aligns with those previously given in Ref. [33].

In Sec. II, we provide an overview of related con-
cepts, including the mathematical description of (2+1)-
dimensional topological orders, the relation between
modular data and congruence representations, the alge-
braic consistency conditions that BFCs satisfy, the rela-
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tion between gauging and modular extensions, and the
relation between fermionic topological orders and both
TQFT and RCFT. In Sec. III, we introduce our method
for classifying modular data of Z2-BFCs and compute
modular extensions of super-MTCs and Z2-BFCs from
congruence representations of SL2(Z) and its congruence
subgroups. We summarize the result of this work and
make some comments on observations in Sec. IV. The
lists of modular extensions of super-MTCs and Z2-BFCs
are presented in Appendix C and Appendix D, respec-
tively.

II. BACKGROUND

In this section we introduce some essential background.
We focus mainly on the physical intuition and signifi-
cance of the concepts and concrete formulae, while de-
tails are omitted. For more detailed and mathematical
explanation, readers are encouraged to see, for example,
Refs. [16, 19, 34, 35].

A. Category-theoretic description of
(2+1)-dimensional topological orders

Within the framework of category theory, the charac-
terization of a (2+1)-dimensional topological order de-
noted as C is achieved through the association with a
BFC C. Roughly speaking, a BFC consists of a set of
labels for different anyon types and their fusion/braiding
rules. The fusion and braiding rules should satisfy
some consistency equations known as the pentagon and
hexagon equations. These BFCs are in other words BFCs
with Müger center Rep(G), where the SFC is denoted by
E [18]. Here, the global symmetry of C is characterized
by E , which can be understood as a sub-BFC of local
pointlike excitations. For example, when C possesses a
finite onsite bosonic symmetry, denoted by a group G, its
local pointlike excitations carry group representations of
G, thereby giving rise to E = Rep(G), i.e., the category
of group representations of G. On the other hand, if the
symmetry contains the fermion-number parity, being de-
noted by Gf , then E = sRep(Gf ), i.e., the category of
group super-representations of Gf .
Being the simplest case, (2+1)-dimensional bosonic

topological orders without symmetry have E = B0, where
B0 is the category of finite-dimensional Hilbert spaces. In
this case, BFCs describing these topological orders be-
come MTCs by themselves, i.e., all pointlike excitations
are nonlocal, thus braid nontrivially among themselves.
In juxtaposition, (2+1)-dimensional fermionic topologi-

cal orders without symmetry have E = F0 ≡ sRep(Zf2 )
where the nontrivial element of Zf2 ≃ Z2 represents
the fermion-number parity. When this is the case, the
BFCs describing these topological orders are called super-
MTCs [21]. If a nontrivial (2+1)-dimensional topological
order is endowed with a nontrivial bosonic (fermionic)

symmetry group G (Gf ), then such C is called SET [5]
and described by a G-BFC (Gf -BFC). In contrast, if the
topological order is trivial, then such C is called SPT [5].

B. Modular data and congruence representation

Though a BFC is in principle defined by the solutions
of the pentagon and hexagon equations, i.e., a set of F -
and R-tensors [34], these tensors are gauge-dependent
quantities and difficult to classify. As noted in the intro-
duction, it is more convenient to work with the modular
data (S, T ) which are gauge-invariant.
Let us explain in more detail the meaning of modular

data. First, the elements of the first row of S-matrix are
real and none of them are equal to zero. The a-th element
in the first row divided by S11 corresponds to the quan-
tum dimension da of anyon a, i.e., da = S1a/S11. The
vacuum is labeled by 1 and has d1 = 1. The normaliza-
tion factor is written as S11 = 1/D and D ≡

√∑
i d

2
i is

called total quantum dimension. This total quantum di-
mension D is an important physical observable captured
by the topological entanglement entropy [36, 37]. The
nondiagonal entries of Sab capture information about the
mutual braiding of anyons a and b. On the other hand,
the T -matrix is diagonal. The a-th diagonal element of it
is given by Taa = e2πiθa , where θa is the topological spin
of anyon a. The topological spin of the vacuum is always
given by θ1 = 0.
The modular data have an interesting connection to

congruence representations, and this fact has been ex-
ploited recently to make progress on the classification
problem [20, 22, 26]. For an MTC, the modular data
form a projective congruence representation of SL2(Z)
[20]. Since congruence representations of SL2(Z) are clas-
sified [30], the modular data of an MTC can be estab-
lished through a two-step process. First, we identify can-
didate S- and T -matrices from the classification table of
congruence representations. Then, we test that the pair
(S, T ) satisfies all the necessary consistency conditions,
thereby confirming it as modular data[20].
Things are similar for super-MTCs, but with some

modification. The modular data of a super-MTC always
can be decomposed as [29]

S =
1

2

(
1 1
1 1

)
⊗ Ŝ, T =

(
1 0
0 −1

)
⊗ T̂ . (1)

Here, due to sign ambiguity, only T̂ 2 is well defined.
Physically, this corresponds to extracting the local
fermion part from the modular data, while leaving only
the information of nonlocal anyons that braid nontrivially
among themselves in (Ŝ, T̂ 2). Importantly, Ŝ is unitary

and, together with T̂ 2, generates a projective congruence
representation of Γθ [29], which is an index-3 congruence
subgroup of SL2(Z). Since the congruence representa-
tions of Γθ can be obtained from those of SL2(Z), a simi-
lar approach can be applied to compute the modular data
of super-MTCs [22].



4

At first glance, it seems that the modular data of a
general BFC other than an MTC or a super-MTC does
not have such a connection because they do not form
a representation of any group. However, by “break-
ing the symmetry” of a given BFC [23], we can get a
modular data of an MTC. Hence, they are somehow
indirectly connected to the congruence representations
of SL2(Z). Another connection with congruence repre-
sentations comes through modular extensions [32]. In
Sec. III B and Sec. III C, we introduce the procedures to
obtain the modular data of both symmetry-broken MTCs
and modular extensions for bosonic G = Z2 case. Using
the method, we classify (2+1)-dimensional bosonic Z2-
SETs and their modular extensions up to rank 6.

C. Consistency conditions for modular data

The modular data of BFCs should satisfy a set of al-
gebraic consistency conditions [17, 18]. The conditions
listed below are necessary conditions; a set of sufficient
conditions in not known. However, we believe that they
are stringent enough to considerably narrow down the
candidates for valid topological orders.

a. Verlinde’s formula. The S-matrix of a BFC sat-
isfies

SilSjl
S1l

=
∑
k

N ij
k Skl (2)

where N ij
k are nonnegative integers called fusion coeffi-

cients. The coefficients further satisfy

N ij
k = N ji

k , N1i
j = δij ,∑

k

N ik
1 N

kj
1 = δij ,

∑
k

N ij
k Nk = NiNj ,

(3)

where (Ni)jk ≡ N ij
k . These coefficients define fusion rules

of anyons, e.g., a× b =
∑
cN

ab
c c where a, b, and c denote

anyons. If a given BFC is an MTC, then Eq. (2) can be
written as

N ij
k =

∑
l

SilSjlS
∗
kl

S1l
. (4)

Hence, for an MTC, the fusion coefficients are uniquely
determined by its S-matrix.

b. Rational condition. Define

V rijkl = N ij
r N

kl
r̄ +N il

r N
jk
r̄ +N ik

r N
jl
r̄

− (δir + δjr + δkr + δlr)
∑
m

N ij
mN

kl
m̄ , (5)

then ∑
r

V rijklθr ∈ Z. (6)

c. Balancing equation. The elements of S-matrix
are given by

Sij =
1

D

∑
k

N ij
k e

2πi(θi+θj−θk)dk (7)

where D =
√∑

i d
2
i is the total quantum dimension.

d. Frobenius-Schur indicator. The quantity

νk =
1

D2

∑
ij

N ij
k didj cos[4π(θi − θj)], (8)

called the Frobenius-Schur indicator, satisfies νk ∈ Z if
k = k̄.
e. Weak modularity. Define

Θ =
1

D

∑
i

e2πiθid2i , (9)

then

S†TS = ΘT †S†T †. (10)

Importantly, Θ = |Θ|e2πi c8 where c is the chiral central
charge mod 8. From this relation, one can compute c
of a given topological order. For super-MTCs, however,
|Θ| = 0, thus one cannot rely on this method and should
compute their modular extensions. Recently, it was pro-
posed that the chiral central charge of super-MTCs can
be obtained without computing modular extensions if one
uses congruence representations of Γθ [22].

D. Gauging and modular extension

Gauging is a promotion of a global symmetry to a
gauge symmetry. In terms of category theory, the gaug-
ing process is understood as computing modular exten-
sions of a given BFC with Müger center Rep(G). A mod-
ular extension M of a UBFC with Müger center Rep(G)
E , denoted as C, is a UMTC where C is faithfully embed-
ded [18, 32]. A modular extension M of C is minimal if
the total quantum dimension of M is twice of that of C.
In this paper, “modular extension” will always mean a
minimal modular extension.
It was recently proven that every super-MTC admits

a modular extension [38], which is in mathematics lit-
erature called spin MTC. Interestingly, it was proven in
advance that if a super-MTC has a modular extension,
then there should be 16 different modular extensions [32].
These have distinct c mod 8, and are related to each
other by stacking with the p + ip superconductor, the
generator of invertible fermionic topological orders [21].
For a topological order with bosonic symmetry described
by E = Rep(G), the modular extensions all have the
same c mod 8, and are related to each other by stacking
with G-SPTs [32]. For our purposes, since we work with
fermionic or Z2-symmetric modular data given in terms
of a degenerate S-matrix, modular extension in practice
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will simply mean adding in additional anyons to make S
non-degenerate.

For fermionic topological orders specified by (C, c)
where C is a super-MTC and c is the chiral central charge,
the corresponding modular extension M (which is fixed
by c mod 8) can be considered a bosonzied description of
the same phase, obtained by gauging Z2-fermion parity
symmetry.

Gauging a bosonic Z2-symmetry gives rise to an emer-
gent Z2 one-form symmetry, which is generated by the
Wilson line operator corresponding to the SFC E =
Rep(Z2). We will refer to this line operator as the Z2-
charge, or as “q.” We note that, in the formalism of
Ref. [39], a G-SET is described by an MTC together
with a permutation action ρ of G on the anyons, plus
the data of symmetry fractionalization, which is clas-
sified by H2

ρ(G,A). In our formalism, a G-SET is de-
scribed instead by a BFC with Rep(G) as its Müger cen-
ter. This formalism automatically takes into account the
symmetry fractionalization data, i.e., different symme-
try fractionaliztion classes correspond to different BFCs.
While it is difficult to see the exact correspondence con-
cretely, in principle the BFC-based classification takes
into account all possible symmetry fractionalization pat-
terns [40].

We note, however, that these BFCs may not always
be distinguishable solely based on the modular data; we
may need R- and F -tensors in addition to the S- and
T -matrices to tell them apart [23]. Sometimes, differ-
ent symmetry fractionalization classes lead to the same
degenerate S but different fusion rules (recall that a de-
generate S-matrix only partially fixes the fusion rules);
sometimes, they may lead to the same S and the same
fusion rules. In such cases, it is expected that modular
extension will resolve the ambiguity: two BFCs which
share the same modular data will nevertheless give rise
to distinct modular data after modular extension. At the
level of modular data, this manifests itself as the same
degenerate modular data leading to more than one class
of non-degenerate modular data after extension (here,
modular data of different classes cannot be related to
each other via stacking with G-SPTs).

For a given topological order described by C to be
anomaly-free, i.e., realizable on a lattice model in the
same dimension, C must have a modular extension, or in
more physical terms, the symmetry must be “gaugable.”
Despite their significance in shedding light on the intri-
cate interplay between topological orders and symmetry,
a systematic method for computing modular extensions
has not yet been developed. In Sec. III, we introduce an
algorithmic method for computing modular data of mod-
ular extensions. Using this method, we shall compute
modular data of modular extensions of super-MTCs up
to rank 10 and those of Z2-BFCs up to rank 6.

E. More on (2+1)-dimensional fermionic
topological orders

1. Structure of modular extensions

A modular extension of a super-MTC are given by
a spin MTC, which is a regular MTC containing a
fermionic quasiparticle, i.e., an anyon ψ such that ψ×ψ =
1 and θψ = −1. If there are multiple anyons which have
this property, we need to specify a distinguished fermion.
The presence of a fermion ψ gives rise to the following

structure in the spin MTC [21, 29]:

• Each anyon α has mutual braiding ±1 with ψ. We
divide the anyons into two sectors CNS ⊕ CR based
on whether they braid trivially or nontrivially with
ψ.

• In the trivial-braiding sector CNS, ψα := α × ψ is
always a distinct anyon from α. We can thus (non-
canonically) divide the anyons in CNS into two sets
Π0 and ψΠ0 of equal size.

• In the nontrivial-braiding sector CR, α × ψ can be
either disintct from α or equal to α. We refer to the
former case as a long orbit (with respect to fusion
with ψ), while the latter case is referred to as a
short orbit (the anyon “absorbs” ψ). Long orbits
can again be divided into two sets of equal size, Πv
and ψΠv; we call the set of short orbits Πσ.

The modular data then have the form

Sspin =


1
2 Ŝ

1
2 Ŝ A A X

1
2 Ŝ

1
2 Ŝ −A −A −X

AT −AT B −B 0
AT −AT −B B 0
XT −XT 0 0 0

 ,

T spin =


T̂ 0 0 0 0

0 −T̂ 0 0 0

0 0 T̂v 0 0

0 0 0 T̂v 0

0 0 0 0 T̂σ

 .

(11)

in the basis Π = Π0 ∪ ψΠ0 ∪ Πv ∪ ψΠv ∪ Πσ. These
matrices are written in a block form [29]

S̃spin =


Ŝ 0 0 0 0
0 0 2A 2X 0
0 2AT 0 0 0
0 2XT 0 0 0
0 0 0 0 B

 ,

T̃ spin =


0 T̂ 0 0 0

T̂ 0 0 0 0

0 0 T̂v 0 0

0 0 0 T̂σ 0

0 0 0 0 T̂v

 .

(12)

in the basis Π̃ = Π+
0 ∪Π−

0 ∪Π+
v ∪Πσ ∪Π−

v where Π±
0 =

{X ±Xψ|X ∈ Π0} and Π±
v = {Y ± Y ψ|Y ∈ Πv}.
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2. Torus Hilbert space of (2+1)-dimensional spin
topological quantum field theory

It is well known that an MTC defines a (2+1)-
dimensional TQFT, which assigns a Hilbert space of
states to each closed 2-manifold and linear maps between
such Hilbert spaces to cobordisms between 2-manifolds.
On the torus, given an MTC C, each state can be labeled
by an anyon a ∈ C; we denote this as |a⟩ ∈ H(T 2). From
this point of view, the S- and T -matrices then tell us how
these states on the torus transform into each other under
modular transformations of the torus.

In the fermionic case, there should also be a correspon-
dence between the categorical description of anyons and
the transformation properties of the torus Hilbert space
of a TQFT. Because of fermions, the TQFT should de-
pend on the spin structure on manifolds; such a TQFT
is called a spin TQFT. On the torus, we have four spin
structures, specifying whether the boundary conditions
for fermions are antiperiodic (Neveu-Schwarz; NS) or pe-
riodic (Ramond; R) along the two cycles of the torus.
We shall label the four tori as NS-NS, NS-R, R-NS, and
R-R.

Given a spin MTC M, or a modular extension of
a super-MTC, we can construct the Hilbert space on
the four tori by condensing the distinguished fermion ψ.
States in each sector take the form [41]:

• NS-NS:

1√
2
(|a⟩+ |a× ψ⟩) (13)

where a ∈ Π0.

• NS-R:

1√
2
(|a⟩ − |a× ψ⟩) (14)

where a ∈ Π0.

• R-NS:

1√
2
(|x⟩+ |x× ψ⟩) (15)

where x ∈ Πv and

|m⟩ (16)

where m ∈ Πσ.

• R-R:

1√
2
(|x⟩ − |x× ψ⟩) (17)

where x ∈ Πv [42].

We see that, given an MTC C, the basis change
of Eq. (12) corresponds precisely to the sector basis:
ΠNS-NS = Π+

0 ,ΠNS-R = Π−
0 ,ΠR-NS = Π+

v ∪ Πσ,ΠR-R =

Π−
v . Treating each sector as a block, we can re-write

Eq. (12) as:

S̃ =

Ŝ 0 0

0 0 Ŝ′

0 Ŝ′T 0

⊕ SR-R,

T̃ =

0 T̂ 0

T̂ 0 0
0 0 TR-NS

⊕ TR-R.

(18)

As expected, S takes the NS-R sector to R-NS sector
and vice versa, while T takes the NS-NS sector to NS-R
sector and vice versa. The first three sectors mix under
SL2(Z), while the R-R sector transforms into itself under
SL2(Z).
In Appendix A, we show that the SL2(Z) representa-

tion of the first three sectors is in fact the induced rep-
resentation of the Γθ-representation of the NS-NS sector,
which defines the corresponding super-MTC.

3. Relation to two-dimensional fermionic rational
conformal field theory

Let us begin by recalling some well-known facts about
RCFT and their realtion to MTCs [11]. In an RCFT, the
torus partition function can be expressed as

Z(τ, τ̄) := Tr
[
qL0− c

24 q̄L̄0− c
24

]
=

∑
i,j

Mijχi(τ)χ̄j(τ̄)

(19)
where χi(τ) are characters, i = 1, · · · , N where N is
finite, and Mij is some matrix. The characters χi(τ)
transform covariantly under SL2(Z),

χi(τ + 1) =
∑
j

Tijχj(τ),

χi(−1/τ) =
∑
j

Sijχj(τ),
(20)

while Z(τ, τ̄) is invariant.
Bulk S and T form a projective representations of

SL2(Z), whereas boundary S and T form a linear rep-
resentation of SL2(Z). They are related via

SCFT = SMTC,

TCFT = e−2πic/24TMTC,
(21)

where c is the chiral central charge. Recall that bulk S
and T determine c mod 8 but not mod 24.
In a fermionic conformal field theory [43–45], the parti-

tion function depends on the spin structure. We label the
four spin structures on the torus as NS-NS, NS-R, R-NS,

and R-R (or, equivalently, NS, ÑS, R, and R̃), where NS
and R denote antiperiodic and periodic boundary condi-

tions respectively. NS-R (ÑS) denotes antiperiodic along
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the spatial direction and periodic along the temporal di-
rection, while R-NS (R) denotes periodic along the spa-
tial direction and anatiperiodic along the temporal direc-
tion. The partition functions are:

ZNS(τ, τ̄) = TrHNS

[
qL0− c

24 q̄L̄0− c
24

]
ZÑS(τ, τ̄) = TrHNS

[
(−1)F qL0− c

24 q̄L̄0− c
24

]
ZR(τ, τ̄) = TrHR

[
qL0− c

24 q̄L̄0− c
24

]
ZR̃(τ, τ̄) = TrHR

[
(−1)F qL0− c

24 q̄L̄0− c
24

]
(22)

In a fermionic RCFT, the partition function of each
sector can be written in terms of a finite number of char-
acters: χNS

i (τ) for the NS sector, χÑS
i (τ) for the ÑS sec-

tor, etc. Since we are interested in the interplay between
RCFT and MTC (which captures the chiral information
about RCFTs), for the rest of the paper we focus on the
characters and not the full partition functions.

The simplest example of a fermionic RCFT is the free
Majorana fermion CFT. It has one character per sector

(except for the R̃ sector which is empty), given by

χNS(τ) =

√
θ3(τ)

η(τ)

χÑS(τ) =

√
θ4(τ)

η(τ)

χR(τ) =

√
θ2(τ)

η(τ)

χR̃(τ) = 0.

(23)

It is well-known that these can be written in terms of
the characters of a bosonic RCFT, in this case the Ising
CFT. The Ising CFT has three chracters χh with con-
formal dimension h = 0, 12 ,

1
16 . We can write the above

characters as

χNS =
1

2

(
χ0 + χ 1

2

)
χÑS =

1

2

(
χ0 − χ 1

2

)
χR̃ =

√
2

2
χ 1

16
.

(24)

Such a process is referred to as fermionization. Similarly
to how each bosonic RCFT character corresponded to a
basis state on the torus (labeled by an anyon) of the bulk
TQFT, in a fermionic RCFT a character corresponds to
a basis state in a particular sector. The basis states,
as we have seen in Sec. II E 2, are written as a linear
combination of bosonic basis states.

On the other hand, reversing the above gives us the
Ising characters in terms of the fermionic characters. If
we know the fermionic characters, we can bosonize the
theory to obtain bosonic RCFT characters.

A less trivial example is given by the WZW SU(2)6
model, which has seven characters with conformal weight
h = 0, 3

32 ,
1
4 ,

15
32 ,

3
4 ,

35
32 ,

3
2 , respectively. The corresponding

MTC can be thought of as a modular extension of the
super-MTC PSU(2)6, which contains h = {0, 32 ,

1
4 ,

3
4};

h = { 3
32 ,

35
32 ,

15
32} correspond to anyons which are added

in to form the modular extension. Given the seven char-
acters of SU(2)6, the linear combination

χNS
0 = χ0 + χ 3

2
, χNS

1
4

= χ 1
4
+ χ 3

4

χÑS
0 = χ0 − χ 3

2
, χÑS

1
4

= χ 1
4
− χ 3

4

χR−NS
3
32

= χ 3
32

+ χ 35
32
, χR−NS

15
32

= χ 15
32

χR̃
3
32

= χ 3
32

− χ 35
32

(25)

gives rise to a fermionic RCFT with two characters in
each sector, except for the R-R sector which has a single
character [46].
If we begin with a bosonic RCFT and fermionize it,

we will automatically obtain the fermionic characters in
every sector. Conversely, if we know the fermionic char-
acters in every sector, we can obtain the bosonized the-
ory. In practice, however, we may only have partial in-
formation in the fermionic side. See, for example, Refs.
[45, 47, 48], which classify characters in the NS-NS and R-
NS sectors. The constraints of fermionic RCFTs actually
allow us to obtain the NS-R and R-NS sector characters
immediately via modular transformations from the NS-
NS sector. However, the R-R sector cannot be obtained
in such a manner. Thus, the question arises: given the
NS-NS sector characters, what can we say about the R-R
sector?
Ref. [49] initiated the investigation of this question. Al-

though they focused on partition functions rather than
the characters, the basic idea is one which we shall follow:
given a fermionic RCFT, there should exist a consistent
bosonization, and this fact can be used to constrain the
R-R sector. As we have seen earlier, on the spin-TQFT
level, bosonization essentially corresponds to modular ex-
tension. Hence, if we can compute the modular exten-
sions, we could treat this question systematically, and
give an answer at least at the level of representations.
More specifically, suppose we are given the NS-NS

characters of a fermionic RCFT. The NS-NS sector deter-
mines the associated Γθ representation ρ and the chiral
central charge c. ρ determines a super-MTC, and c spec-
ifies a modular extension. This modular extension gives
the SL2(Z)-representation for all the sectors; in particu-
lar, the representation of the R-R sector, which was oth-
erwise not reliably available, can be determined in this
way.

III. METHOD

In this section, we elaborate the methods for comput-
ing modular data of modular extensions of super-MTCs
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and Z2-BFCs, and classiying modular data of Z2-BFCs.
Our methods take advantage from congruence represen-
tations of SL2(Z) which are completely classified recently
[30]. To make the connection to representation theory
more manifest, we assume that modular data form lin-
ear congrunece representations, rather than projective
congruence representations, i.e., we assume that the T -
matrices carry the chiral central charge factor e−2πi c

24 . In
other words, we adopt the convention from CFT as shown
in Eq. (21). Furthermore, for brevity, all representations
henceforth are assumed to be congruence representations.

A. Modular extensions of (2+1)-dimensional
fermionic topological orders

A modular extension of a super-MTC is called spin
MTC, which is an MTC with a distinguished fermion
ψ. For each super-MTC, there always exists a modular
extension [38], and there are always 16 different modular
extensions [29]. Since a spin MTC is an MTC, it can
be captured by the classification of (2+1)-dimensional
bosonic topological orders without symmetry. However,
they are in general of very high ranks: for a super-MTC
of rank r, its modular extensions can have ranks between
3
2r and 2r. Furthermore, in principle, if there are more
than one anyons with fermionic self statistics, then one
has to choose which should be ψ, and each choice leads
to a different super-MTC. Therefore, it would be more
efficient if we can compute modular extensions from the
data of each super-MTC.

As explained in Sec. II E 1, the modular data of a mod-
ular extension can be written in a block form in the Π̃
basis. Interestingly, the upper blocks of the matrices in
Eq. (12) are equivalent to the generators of a representa-

tion induced from Γθ to SL2(Z). Specifically, for given Ŝ
and T̂ 2, the induced representation is formed by

Sind =

Ŝ 0 0

0 0 Ŝ2

0 1 0

 , T ind =

0 T̂ 2 0
1 0 0

0 0 (ŜT̂ 2)−1

 .

(26)
Since the modular data are symmetric matrices, the in-
duced represenation shown in Eq. (26) should be sym-
metrized. The symmetrization is done by conjugating
Sind and T ind with a unitary matrix, yielding

Ssym =

Ŝ 0 0
0 0 M
0 MT 0

 , T sym =

0 T̂ 0

T̂ 0 0
0 0 W

 , (27)

where M = T̂ ŜP †A† with a unitary matrix P that di-
agonalizes Ŝ3T̂−2 and A given by ATA = P ∗ŜT̂ 2Ŝ3P †,
and W = V P Ŝ3T̂−2P †V † is a diagonal matrix with an
orthogonal matrix V that diagonalizes ATA. Then, the
matrices in Eq. (27) are equivalent to the upper blocks

of S̃spin and T̃ spin up to orthogonal transformations that
act nontrivially only on the same T -eigenvalue subspaces.

Next, we note that T̂v is contained in W though the
explicit entries are not known a priori. This is consis-
tent with the fact that the rank of a modular extension
of a given rank-r super-MTC is between 3r

2 and 2r. We

thus check for all possible choices of T̂v that are con-
tained inW whether there exists a SL2(Z)-representation
with whose T -matrix is equal to the choice T̂v. For given
candidates of SL2(Z)-representations, we construct can-
didate modular data in the sector basis. Lastly, we go
back to the Π basis and check the consistency conditions
given in Sec. II C.
One of 16 different modular extensions is determined

by the chiral central charge factor e−2πi c
12 of T̂ 2 that

we begin with. Suppose that we are given a modular
data (Ŝ, T̂ 2). As we mentioned above, T̂ 2 is assumed to
carry the chiral central charge factor e−2πi c

12 . Note that
we have chosen c mod 12 rather than mod 1

2 . Indeed,
there are 24 different Γθ-representations that give rise to
the same fermion-quotient modular data, whose phase
factors differ by the factor e2πi

1
24 . In addition, since the

chiral central charge of MTCs are defined mod 8, there
are threefold choices for c for a modular extension. The
choice of a chiral central charge mod 8 fixes the specific
modular extension of the 16 possibilities.

B. Classification of (2+1)-dimensional Z2-enriched
bosonic topological orders

(2+1)-dimensional Z2-enriched bosonic topological or-
ders are classified by Z2-BFCs. For a given bosonic topo-
logical order C with an onsite Z2 symmetry, each inde-
composable local excitation is labeled by an irreducible
representation of Z2. Since there is only one nontrivial
irreducible representation, there is only one nontrivial la-
bel for local excitation, denoted by q. The anyons of C
are then categorzied by whether they are acted trivially
or nontrivially by the Z2 symmetry.
Suppose that an anyon a is acted nontrivially by the

Z2 symmetry. In other words, the anyons change the
anyon label when they fuse with q, i.e., a × q = aq ̸= a.
We say that such anyons like a are in the A-sector, while
aq are in the Aq-sector. Since q × q = 1, distinction
between A- and Aq-sector is arbitrary. In contrast, the
anyons that remain unchanged under fusion with q are
said to be in the B-sector, i.e., for b in the B-sector,
b × q = bq = b. The modular data SZ2 and TZ2 should
satisfy SZ2

ij = SZ2
iqjq and TZ2

ij = TZ2
iqjq , thus they can be

written as the following block form:

SZ2 =

 A A B
A A B
BT BT C

 , TZ2 =

TA 0 0
0 TA 0
0 0 TB

 . (28)

Now, we break the Z2 symmetry to get an MTC. We note
that the anyons in the A-sector are merely doubled by the
Z2 symmetry action, while those in the B-sector can be
understood as a composite of the anyons exchanged by
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the action. For example, let us consider the toric code
MTC, with anyon labels {1, e,m, f}, and a Z2 symmetry
that exchanges e and m. Then, after enriching the Z2

symmetry, the anyons in the A-sector and the Aq-sector
are {1, f} and {q, fq}, respectively, while the only anyon
in the B-sector is e ⊕m. Breaking the symmetry is ba-
sically undoing this, which leads us to

SSB =

2A B B
BT C+K

2
C−K

2
BT C−K

2
C+K

2

 , T SB =

TA 0 0
0 TB 0
0 0 TB

 .

(29)
Here, the square matrix K is an extra data which cannot
directly be computed from Eq. (28). By an orthogonal
transformation, the matrices in Eq. (28) are simulata-
neously block-diagonalized:

S̃SB =

 2A
√
2B 0√

2BT C 0
0 0 K

 , T̃ SB =

TA 0 0
0 TB 0
0 0 TB


(30)

where the upper and the lower blocks form a SL2(Z)-
representation, respectively.

From a known list of SL2(Z)-representations, we get
candidates for the upper blocks in Eq. (30) and recon-
struct the matrices in Eq. (28) from them. Then, we nu-
merically solve Verlinde’s formula shown in Eq. (2) to get

nonnegative integer solutions N ij
k that satisfy the other

consistency conditions explained in Sec. II C as well. It
is important to emphasize that one modular data can-
didate can yields different sets of solutions. Further-
more, though a solution satisfies all the consistency con-
ditions, it can be invalid by disallowing modular exten-
sions. Thus, we explicitly compute the modular data of
modular extensions of Z2-BFCs.
The SL2(Z)-representation we start out with may be

reducible. We note that our method may miss certain
modular data coming from unresolved SL2(Z) represen-
tations [20]. We also note that, direct sums only involv-
ing 2d and 1d irreps lead to the symmetry-broken MTC
being integral, and since integral MTCs have been clas-
sified up to rank 12 [25], we do not need to construct the
representation separately in these cases; we can simply
take the modular data of symmetry-broken MTCs of Ref.
[25] and obtain the corresponding Z2-BFCs.

C. Modular extension of (2+1)-dimensional
Z2-enriched bosonic topological orders

As we explained above, satisfying all the consistency
conditions given in Sec. II C does not guarantee that a
candidate modular data is valid: if a candidate modular
data does not admit a modular extension, then the candi-
date is invalid. Thus, we explicitly compute the modular
data of modular extensions of the candidate Z2-BFCs.
Physically, a modular extension corresponds to a gauged
SET.

Similarly to the fermionic modular extension case, the
starting point is to write the modular data of the modular
extension in a block form. To do so, we again decompose
the label set of anyons into disjoint subsets: Π = Π00 ∪
Π10∪Π01∪Π11. Here, Π00∪Π10 and Π01∪Π11 are the sets
for the anyons that braid trivially and nontrivially with
the Z2 charge q, respectively, and Π00∪Π01 and Π10∪Π11

are the sets for the anyons that are variant and invariant
under the fusion with q, respectively. For example, if
a ∈ Π10, then a × q = a and Maq ≡ θa×q/θaθq = 1.
Overall, we have

SZ2-gauged =


A A B X X
A A B −X −X
BT BT C 0 0
XT −XT 0 Y −Y
XT −XT 0 −Y Y

 ,

TZ2-gauged =


TA 0 0 0 0
0 TA 0 0 0
0 0 TB 0 0
0 0 0 TX 0
0 0 0 0 −TX

 .

(31)

These matrices can be simultaneously block-diagonalized
by an orthogonal transformation

S̃Z2-gauged =


2A

√
2B 0 0 0√

2BT C 0 0 0
0 0 0 2X 0
0 0 2XT 0 0
0 0 0 0 2Y

 ,

T̃Z2-gauged =


TA 0 0 0 0
0 TB 0 0 0
0 0 TA 0 0
0 0 0 0 TX
0 0 0 TX 0

 ,

(32)

where the upper blocks of S̃Z2-gauged and T̃Z2-gauged

are the same as the upper blocks of S̃SB and T̃ SB in
Eq. (30). Importantly, the lower blocks of S̃Z2-gauged and

T̃Z2-gauged form an induced representation from a Γ0(2)-
representation, whose T -matrix is given by TA.
Γ0(2) is an index-3 subgroup of SL2(Z), which is gen-

erated by st2s and t. Given a Γ0(2)-representation π, its
induced representation is generated by

Sind =

 0
(
π(st2s)π(t)

)2
0

π(1) 0 0
0 0 π(st2s)π(t)

 ,

T ind =

π(t) 0 0
0 0 π(1)

0 π(st2s)
(
π(st2s)π(t)

)2
0

 .

(33)

Again, these matrices are equivalent to the lower blocks
of the matrices in Eq. (32). We could do a similar proce-
dure as the fermionic modular extension case, i.e., sym-
metrizing the induced representation. That is one possi-
ble way, but we proceed in a different way; we compute
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the eigenvalues of T ind and search SL2(Z)-representations
with the same set of T -eigenvalues. Since the SL2(Z)-
representations are all given in a symmetric form, we do
not need to concern ourselves with the symmetrization
of the induced representation.

Given the SL2(Z)-representations with the desired T -
eigenvalues, we construct the candidate modular data in
the basis of Eq. (32) and go back to the Π basis. By
checking the consistency conditions given in Sec. II C, we
get modular data of modular extensions of Z2-BFCs.

IV. RESULT AND DISCUSSION

We list our results in Appendices C and D. Here, we
make some observations and comments on our results.

A. Fermionic modular extensions

It had been known that unitary super-MTCs always
admit 16 unitary modular extensions [32, 38]. We find
that they also admit 16 pseudo-unitary modular exten-
sions, where the only difference is that the quantum di-
mensions of the anyon in CR come with a minus sign. In
terms of modular data, they differ by conjugating with a
sign-diagonal matrix whose negative elements are on the
rows corresponding to the added anyons. So each uni-
tary super-MTC admits 16 pairs of modular extensions,
where each pair contians a unitary and a pseudo-unitary
MTC.

We find that non-unitary super-MTCs also admit 16
pairs of modular extensions. Both MTCs in the pair are
non-unitary, but the two are related again by a minus
sign on the quantum dimensions of the anyons of the CR-
sector. Similarly to the unitary cases, they are connected
by conjugating with a sign-diagonal matrix. This leads
us to conjecture that, just as for unitary super-MTCs,
non-unitary super-MTCs also admit 16 pairs of modular
extensions.

In particular, every entry belonging to the new classes
of modular data found in Ref. [22], with D2 = 472.379
and 475.151, do have modular extensions (on the level
of modular data). This is consistent with the explicit
realization of these modular data via super-MTCs carried
out for specific examples from these classes in Ref. [33].

We find that for the vast majority of cases, a given
super-MTC leads to the modular extensions of two dif-
ferent ranks; in such a case, those modular extensions
whose c differ by an integer have the same rank. For
example, for the rank 8 super-MTC PSU(2)14 (rank 8
# 66 in our table), modular extensions with c = 1

8 + k,
(k ∈ Z) have rank 13, such as the SO(7)−3 MTC which
corresponds to c = 1

8 , but those modular extensions with

c = 1
8 + k + 1

2 have rank 15, such as the SU(2)14 MTC

with c = 21
8 . There are exceptions to this, however: for

PSU(2)4 at rank 4, every modular extension has rank 7,
while for PSU(2)6 ⊠F0

PSU(2)6 (the fermionic stacking

of two PSU(2)6 super-MTCs) of rank 8, every modular
extension is of rank 14.
We present the chiral central charge c, quantum dimen-

sions di, and topological spins θi of modular extensions
for each super-MTC in Appendix C. We always choose
D > 0 when computing Θ. If we had chosen D < 0,
which is a conventional choice for non-unitary MTCs,
then the central charge would have shifted by 4.
For the rank-8 super-MTCs #7–#10 [22], we failed to

compute the modular data of modular extensions of them
within our methodology since their R-NS sector spins are
threefold degenerate. This degeneracy allow the freedom
of 3-dimensional orthogonal transformations keeping the
T -matrix diagonal. Fortunately, for unitary super-MTCs
#7 and #8, each one of their modular extensions are
known [22], and we find that each one of modular ex-
tensions of #9 and #10 corresponds to 5B#8 ⊠ 4B3 and

5B#7⊠4B−3, respectively [17, 20]. Starting from the known
modular extension, we can get another with the chiral
central charge shifted by 1

2 , by stacking it with the Ising
MTC and condensing a boson. By doing the same pro-
cedure successively, we can obtain all 16 modular exten-
sions.

1. The Ramond-Ramond sector of fermionic rational
conformal field theory

We mentioned in Sec. II E 3 that modular extensions
can be used to gain information about the R-R sector
from the NS-NS sector. Armed with our data of modular
extensions, we can now see how this works in practice.
Let us illustrate this with a pair of examples: the

c = 21
8 entry and the c = 225

8 entry from the Rank four
table of Ref. [45]. It has four characters in the NS-NS
sector, and we identify the corresponding super-MTC as
PSU(2)14. The c = 21

8 theory actually corresponds to
the SU(2)14 modular extension, which is of rank 15. Per-
forming the basis change of Eq. 12, we obtain the R-R
sector representation as

SR-R =
1

2

 1 −1 −
√
2

−1 1 −
√
2

−
√
2 −

√
2 0

 ,

TR-R = e−2πi/16

1 0 0
0 −1 0

0 0 e2πi
3
16

 .

(34)

On the other hand, the c = 225
8 theory has c = 33

8 mod 8
and the corresponding modular extension is of rank 13.
The corresponding R-R sector representation is a trivial
1-dimensional representation, so this has a single R-R
character which is constant.
We note the Ref. [50] has proved a simple criterion for

whether the R-R sector partition function is a constant
or not in terms of the R-NS sector exponents, without
making use of modular extension — so the whole modu-
lar extension is not necessary if we are interested simply
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in whether the R-R sector is a constant or not. Our
approach, however, allows us to obtain the exact rep-
resentation of the R-R sector, not just whether it is a
constant.

We may also mention that Ref. [51] has given a con-
struction of a class of fermionic RCFTs, which automat-
ically constructs the R-R sector as well as the other sec-
tors, though the MTCs corresponding to this class of
theories are all Abelian. Our approach works even for
RCFTs whose corresponding MTCs contain non-Abelian
anyons.

B. Classification of Z2-symmetry enriched
topological orders and modular extensions

Because (2+1)-dimensional Z2-SPTs are classified by
H3(Z2, U(1)) = Z2 [52], we expect that Z2-BFCs will
have two modular extensions [32, 39]. However, in cer-
tain cases it may happen that an SET “absorbs” an SPT
under stacking [53]. Such a phenomenon was already
observed in Ref. [23], for some rank-5 BFCs which come
from rank-4 MTCs and lead to rank-9 modular extension.
In such a case, a BFC has only one modular extension.
We observe the same phenomenon for some rank-6 BFCs
leading to a rank 10 modular extension: for rank-6 BFC

labeled “6
ζ12
1 ; self-dual,” and similar, we find only a single

modular extension. In Appendix B, we provide a simple
test in terms of the modular extension for when this oc-
curs.

It may also happen that two distinct SETs (and hence
BFCs) are indistinguishable from their modular data —
they will have different R- and F -symbols, but the same
S, T . This can happen if there are different symmetry
fractionalization classes for the same symmetry action on
anyons. Sometimes, two BFCs with the same S, T may
be distinguished based on the fusion rules, but sometimes
even the fusion rules fail to distinguish them, and one
needs to take the modular extension to distinguish them,
as discussed for certain rank 5 examples in Ref. [23].

We find that for 6
ζ12
1 (and similar) from Ref. [23], there

are two different BFCs with the same S and T , but that
they can be distinguished by the fusion rules. The theory

labeled “6
ζ12
1 ; self-dual” has self-dual fusion rules (every

anyon is its own antiparticle) leads to a single modular
extension (which absorbs stacking with Z2-SPTs); the
other, non-self-dual fusion rule leads to a different set of
modular extensions.

V. CONCLUSION

In this work, we computed modular extensions of
super-MTCs and Z2-BFCs up to rank 10 and 6 using
induced representations from the congruence represen-
tations of Γθ and Γ0(2), respectively. Furthermore, we

classified Z2-BFCs up to rank 6 by their modular data,
using congruence representations of SL2(Z).
Our method for computing modular data of modu-

lar extensions is much more efficient than previous ap-
proaches based on finding plausible fusion coefficients
and checking the other consistency conditions. High-rank
modular extensions were inaccessible in the previous ap-
proach. We also classified the modular data of Z2-BFCs
without setting any upper limit of fusion coefficients or
total quantum dimensions. Therefore, at least up to un-
resolved cases, we can argue that the classification is com-
plete up to rank 6.
The fact that the modular data form congruence repre-

sentations of SL2(Z) or its subgroups is advantageous for
studying topological orders. First, apart from general
representations of SL2(Z), the congruence representa-
tions are those of finite groups and much restricted, lead-
ing to the recent complete classification [30]. Further-
more, congruence representations of the congruence sub-
groups of SL2(Z) can be obtained from those of SL2(Z),
using the concept of induced representations [22]. These
advantages lead to recent progress in classification of
modular data [20, 22].
While we have worked out the systematic relationship

between the R-R sector of fermionic RCFTs and modular
extensions of super-MTCs, this still does not determine
the R-R sector characters themselves (i.e., the concrete
functions of the modular parameter τ) from the NS-NS
sector characters. It would be interesting to find out a
way to use our representation information about the R-R
sector to compute the R-R sector characters explicitly.
Our methods may be generalized to symmetry groups

other than Z2, though the challenge is to find the rele-
vant congruence subgroups of SL2(Z) and their represen-
tations. For more complicated groups, such as Z2 × Z2,
the ‘t Hooft anomaly given by H4(G,U(1)) can be non-
trivial and hence there may be an obstruction to finding a
modular extension even when the modular data define a
genuine G-BFC. Since such an anomaly defines a (3+1)D
topological order, this may lead to a computationally ef-
ficient approach to studying (3+1)D topological orders
through BFCs/anomalous (2+1)D SETs, an example of
which was Ref. [54].
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Appendix A: Induced representation inside the
modular extension

Given the NS-NS sector Γθ-representation, we can de-
termine the representations of the NS-R and R-NS sec-
tors, since these sectors are connected via modular trans-
formations. This has been shown in Appendix C of Ref.
[55]. Here, we give an alternative, more physical, argu-
ment in terms of RCFT characters.

Given χNS
i (τ), we can define a basis of characters in

the NS-R and R-NS sectors simply by transforming the
NS-NS sector basis characters:

χÑS
i (τ) := χNS(t · τ),
χR
i (τ) := χNS(st · τ).

(A1)

Note that this basis may not be the basis in which the
SL2(Z)-representation is symmetric; however, once we
obtain the SL2(Z)-representation, we can simply do a
basis change via a unitary matrix appropriately.

Now, the action of S is

χNS
i (s · τ) = Ŝijχ

NS
j (τ),

χÑS
i (s · τ) = χNS(st · τ) = χR

i (τ),

χR
i (s · τ) = χNS

i (s2t · τ) = χNS
i (ts2 · τ)

= (Ŝ2)ijχ
NS
i (t · τ) = (Ŝ2)ijχ

ÑS
j (τ).

(A2)

In other words, acting on the basis

χNS
i (τ)

χÑS
i (τ)
χR
i (τ)

, we have

S =

Ŝ 0 0

0 0 Ŝ2

0 1 0

 . (A3)

The action of T is

χNS
i (t · τ) = χÑS

i ,

χÑS
i (t · τ) = χNS(t2 · τ) = T̂ijχ

NS
j (τ),

χR
i (t · τ) = χNS

i (tst · τ) = χNS
i (st(st2)−1 · τ)

= (ŜT̂ 2)−1
ij χ

NS
i (st · τ) = (ŜT̂ 2)−1

ij χ
R
i (τ).

(A4)
This leads to

T =

0 T̂ 2 0
1 0 0

0 0 (ŜT̂ 2)−1

 . (A5)

This is nothing but the SL2(Z)-representation induced

from the Γθ-representation (Ŝ, T̂ 2). Since this induced
representation is the SL2(Z)-representation acting on
the NS-NS, NS-R, and R-NS sectors, it is nothing but

the first block of Eq. (18), i.e., a part of the SL2(Z)-
representation of the modular extension, simply in a dif-
ferent basis.

In fact, TR-NS =

(
Tv 0
0 Tσ

)
can be easily computed

from the above: it is simply the eigenvalues of (ŜT̂ 2)−1.
The form of Eq. (18) corresponds to a basis of R-NS
characters which are diagonal under T .
For Z2-symmetry-enriched phases, the same principle

applies. If we are given an MTC which contains a Z2-
charge (i.e., an anyon g with θg = 1 and g × g = 1),
we can condense this and obtain states on the different
sectors of the torus [41]. The torus sectors are given by
the Z2-holonomies along the two cycles. In this case,
the (0, 0)-sector of the torus transforms into itself under
SL2(Z), while the (0, 1)-, (1, 0)-, and (1, 1)-sectors trans-
form into each other under SL2(Z). Hence, if we take the
(0, 1)-sector, which carries a representation of Γ0(2), and
form the induced representation Eq. (33), this will be the
lower block of the SL2(Z)-representation Eq. (32) of the
modular extension.

Appendix B: Test for the absorption of Z2-symmetry
protected topological order

Gauged Z2-SPT corresponds to the Double Semion
(DS) topological order, which has anyons {1, ss̄, s, s̄}
with spins {0, 0, 14 ,−

1
4}. This is a modular extension

of Rep(Z2), with the first two spins {0, 0} belonging to
Rep(Z2). Note that ss̄ plays the role of the Z2-charge.
Hence, once we have a modular extension C (which

has the Z2-charge q) of a Z2-BFC B, in order to obtain
another modular extension C′, we stack with DS and con-
dense the composite boson (q, ss̄) in C ⊠DS. [23, 32].
An anyon (α, x) of the stacked theory C ⊠DS survives

the condensation (i.e. is not confined) if it has trivial
braiding with (q, ss̄). This can only be that case if one
of the following hold:

• α has trivial braiding with q and x has trivial braid-
ing with ss̄ (i.e., x = 1 or ss̄)

• α has −1 braiding with q and x is s or s̄

The first type of anyons are exactly those which come
from the Z2-BFC B. Both types of anyons comes in pairs
α and αq := q×α, which have spins θαq = θα for the first
type and θαq = −θα for the second type. In the stacked
theory,

(α, 1)× (α, ss̄) = (α, 1) (B1)

(α, s)× (q, ss̄) = (αq, s̄). (B2)

Thus, under the condensation of (q, ss̄), (α, 0) and (α, ss̄)
are identified, leading to exactly the anyons α of the new
modular extension C′. The anyons (α, s) and (αq, s̄) are
also identified. Note that these indeed have the same
topological spin, as required, since θs = θα+

1
4 = θαq − 1

4 .
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Hence, given a modular extension C of B, the the other
modular extension C′ will have anyons given by the fol-
lowing procedure: the anyons of C in the original Z2-BFC
B will remain the same, while the anyons of C in the sec-

tor with nontrivial braiding with q will have their spins
shifted by 1

4 . If this shift leads to the same set of spins,
then the modular extension absorbs the stacking with the
Z2-SPT.

Appendix C: List of fermionic modular extensions

Below, we present lists of modular extensions of primitive super-MTCs and super-MTCs that are obtained by
stacking super-MTCs only (i.e., with no bosonic MTC factor). The numbers for super-MTCs are retrieved from
Ref. [22]. For each set of modular extensions of a rank-r super-MTC, the first r objects are those from the rank-r
super-MTC with the ( r2 + 1)-th object being the distinguished fermion ψ, while the other objects are added to form
a modular extension. Besides the presented modular extensions, there are 16 more modular extensions with opposite
sign on the quantum dimensions of the added objects. Here, we show only one of each pair.

Rank 4; #7

1. c = 1
4 , (di, θi) = {(1., 0), (2.41421,− 1

4 ), (1.,
1
2 ), (2.41421,

1
4 ), (2.61313,

7
32 ), (1.84776,−

5
32 ), (1.84776,−

5
32 )}

2. c = 3
4 , (di, θi) = {(1., 0), (2.41421,− 1

4 ), (1.,
1
2 ), (2.41421,

1
4 ), (2.61313,−

3
32 ), (1.84776,

9
32 ), (1.84776,

9
32 )}

3. c = 5
4 , (di, θi) = {(1., 0), (2.41421,− 1

4 ), (1.,
1
2 ), (2.41421,

1
4 ), (2.61313,

11
32 ), (1.84776,−

1
32 ), (1.84776,−

1
32 )}

4. c = 7
4 , (di, θi) = {(1., 0), (2.41421, 14 ), (1.,

1
2 ), (2.41421,−

1
4 ), (2.61313,

1
32 ), (1.84776,

13
32 ), (1.84776,

13
32 )}

5. c = 9
4 , (di, θi) = {(1., 0), (2.41421, 14 ), (1.,

1
2 ), (2.41421,−

1
4 ), (2.61313,

15
32 ), (1.84776,

3
32 ), (1.84776,

3
32 )}

6. c = 11
4 , (di, θi) = {(1., 0), (2.41421, 14 ), (1.,

1
2 ), (2.41421,−

1
4 ), (2.61313,

5
32 ), (1.84776,−

15
32 ), (1.84776,−

15
32 )}

7. c = 13
4 , (di, θi) = {(1., 0), (2.41421,− 1

4 ), (1.,
1
2 ), (2.41421,

1
4 ), (2.61313,−

13
32 ), (1.84776,

7
32 ), (1.84776,

7
32 )}

8. c = 15
4 , (di, θi) = {(1., 0), (2.41421, 14 ), (1.,

1
2 ), (2.41421,−

1
4 ), (2.61313,

9
32 ), (1.84776,−

11
32 ), (1.84776,−

11
32 )}

9. c = 17
4 , (di, θi) = {(1., 0), (2.41421, 14 ), (1.,

1
2 ), (2.41421,−

1
4 ), (2.61313,−

9
32 ), (1.84776,

11
32 ), (1.84776,

11
32 )}

10. c = 19
4 , (di, θi) = {(1., 0), (2.41421, 14 ), (1.,

1
2 ), (2.41421,−

1
4 ), (2.61313,

13
32 ), (1.84776,−

7
32 ), (1.84776,−

7
32 )}

11. c = 21
4 , (di, θi) = {(1., 0), (2.41421, 14 ), (1.,

1
2 ), (2.41421,−

1
4 ), (2.61313,−

5
32 ), (1.84776,

15
32 ), (1.84776,

15
32 )}

12. c = 23
4 , (di, θi) = {(1., 0), (2.41421,− 1

4 ), (1.,
1
2 ), (2.41421,

1
4 ), (2.61313,−

15
32 ), (1.84776,−

3
32 ), (1.84776,−

3
32 )}

13. c = 25
4 , (di, θi) = {(1., 0), (2.41421,− 1

4 ), (1.,
1
2 ), (2.41421,

1
4 ), (2.61313,−

1
32 ), (1.84776,−

13
32 ), (1.84776,−

13
32 )}

14. c = 27
4 , (di, θi) = {(1., 0), (2.41421,− 1

4 ), (1.,
1
2 ), (2.41421,

1
4 ), (2.61313,−

11
32 ), (1.84776,

1
32 ), (1.84776,

1
32 )}

15. c = 29
4 , (di, θi) = {(1., 0), (2.41421, 14 ), (1.,

1
2 ), (2.41421,−

1
4 ), (2.61313,

3
32 ), (1.84776,−

9
32 ), (1.84776,−

9
32 )}

16. c = 31
4 , (di, θi) = {(1., 0), (2.41421,− 1

4 ), (1.,
1
2 ), (2.41421,

1
4 ), (2.61313,−

7
32 ), (1.84776,

5
32 ), (1.84776,

5
32 )}

Rank 4; #8

1. c = 1
4 , (di, θi) = {(1., 0), (−0.414214, 14 ), (1., 12 ), (−0.414214,− 1

4 ), (−1.08239,− 1
32 ), (0.765367, 3

32 ),

(0.765367, 3
32 )}

2. c = 3
4 , (di, θi) = {(1., 0), (−0.414214,− 1

4 ), (1.,
1
2 ), (−0.414214, 14 ), (−1.08239, 5

32 ), (0.765367,
1
32 ), (0.765367,

1
32 )}

3. c = 5
4 , (di, θi) = {(1., 0), (−0.414214,− 1

4 ), (1.,
1
2 ), (−0.414214, 14 ), (−1.08239, 3

32 ), (0.765367,
7
32 ), (0.765367,

7
32 )}

4. c = 7
4 , (di, θi) = {(1., 0), (−0.414214, 14 ), (1.,

1
2 ), (−0.414214,− 1

4 ), (−1.08239, 9
32 ), (0.765367,

5
32 ), (0.765367,

5
32 )}

5. c = 9
4 , (di, θi) = {(1., 0), (−0.414214, 14 ), (1.,

1
2 ), (−0.414214,− 1

4 ), (−1.08239, 7
32 ), (0.765367,

11
32 ), (0.765367,

11
32 )}
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6. c = 11
4 , (di, θi) = {(1., 0), (−0.414214,− 1

4 ), (1., 12 ), (−0.414214, 14 ), (−1.08239, 1332 ), (0.765367, 9
32 ),

(0.765367, 9
32 )}

7. c = 13
4 , (di, θi) = {(1., 0), (−0.414214,− 1

4 ), (1., 12 ), (−0.414214, 14 ), (−1.08239, 1132 ), (0.765367, 1532 ),

(0.765367, 1532 )}

8. c = 15
4 , (di, θi) = {(1., 0), (−0.414214, 14 ), (1., 12 ), (−0.414214,− 1

4 ), (−1.08239,− 15
32 ), (0.765367, 1332 ),

(0.765367, 1332 )}

9. c = 17
4 , (di, θi) = {(1., 0), (−0.414214,− 1

4 ), (1., 12 ), (−0.414214, 14 ), (−1.08239, 1532 ), (0.765367,− 13
32 ),

(0.765367,− 13
32 )}

10. c = 19
4 , (di, θi) = {(1., 0), (−0.414214, 14 ), (1., 12 ), (−0.414214,− 1

4 ), (−1.08239,− 11
32 ), (0.765367,− 15

32 ),

(0.765367,− 15
32 )}

11. c = 21
4 , (di, θi) = {(1., 0), (−0.414214, 14 ), (1., 12 ), (−0.414214,− 1

4 ), (−1.08239,− 13
32 ), (0.765367,− 9

32 ),

(0.765367,− 9
32 )}

12. c = 23
4 , (di, θi) = {(1., 0), (−0.414214,− 1

4 ), (1., 12 ), (−0.414214, 14 ), (−1.08239,− 7
32 ), (0.765367,− 11

32 ),

(0.765367,− 11
32 )}

13. c = 25
4 , (di, θi) = {(1., 0), (−0.414214,− 1

4 ), (1., 12 ), (−0.414214, 14 ), (−1.08239,− 9
32 ), (0.765367,− 5

32 ),

(0.765367,− 5
32 )}

14. c = 27
4 , (di, θi) = {(1., 0), (−0.414214, 14 ), (1., 12 ), (−0.414214,− 1

4 ), (−1.08239,− 3
32 ), (0.765367,− 7

32 ),

(0.765367,− 7
32 )}

15. c = 29
4 , (di, θi) = {(1., 0), (−0.414214, 14 ), (1., 12 ), (−0.414214,− 1

4 ), (−1.08239,− 5
32 ), (0.765367,− 1

32 ),

(0.765367,− 1
32 )}

16. c = 31
4 , (di, θi) = {(1., 0), (−0.414214,− 1

4 ), (1., 12 ), (−0.414214, 14 ), (−1.08239, 1
32 ), (0.765367,− 3

32 ),

(0.765367,− 3
32 )}

Rank 6; #17

1. c = 0, (di, θi) = {(1., 0), (3.73205, 0), (2.73205,− 1
6 ), (1.,

1
2 ), (3.73205,

1
2 ), (2.73205,

1
3 ), (2.73205,

1
4 ), (4.73205, 0),

(2.73205,− 5
12 ), (2.73205,−

5
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205,− 1

6 ), (1., 12 ), (3.73205, 12 ), (2.73205, 13 ), (3.8637,− 17
48 ),

(3.34607, 1
16 ), (1.93185,

5
16 ), (3.34607,

1
16 ), (1.93185,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (3.73205, 0), (2.73205,− 1
6 ), (1.,

1
2 ), (3.73205,

1
2 ), (2.73205,

1
3 ), (2.73205,

3
8 ), (4.73205,

1
8 ),

(2.73205,− 7
24 ), (2.73205,−

7
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205,− 1

6 ), (1., 12 ), (3.73205, 12 ), (2.73205, 13 ), (3.8637,− 11
48 ),

(3.34607, 3
16 ), (1.93185,

7
16 ), (3.34607,

3
16 ), (1.93185,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 13 ), (1.,
1
2 ), (3.73205,

1
2 ), (2.73205,−

1
6 ), (2.73205,

1
2 ), (4.73205,

1
4 ),

(2.73205,− 1
6 ), (2.73205,−

1
6 )}

6. c = 5
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 13 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1

6 ), (3.8637,− 5
48 ),

(1.93185,− 7
16 ), (3.34607,

5
16 ), (1.93185,−

7
16 ), (3.34607,

5
16 )}

7. c = 3, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 13 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1
6 ), (2.73205,− 3

8 ),

(4.73205, 38 ), (2.73205,−
1
24 ), (2.73205,−

1
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 13 ), (1.,

1
2 ), (3.73205,

1
2 ), (2.73205,−

1
6 ), (3.8637,

1
48 ), (3.34607,

7
16 ),

(1.93185,− 5
16 ), (3.34607,

7
16 ), (1.93185,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 13 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1
6 ), (2.73205,− 1

4 ),

(4.73205, 12 ), (2.73205,
1
12 ), (2.73205,

1
12 )}
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10. c = 9
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 13 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1

6 ), (3.8637, 7
48 ),

(3.34607,− 7
16 ), (1.93185,−

3
16 ), (3.34607,−

7
16 ), (1.93185,−

3
16 )}

11. c = 5, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 13 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1
6 ), (2.73205,− 1

8 ),

(4.73205,− 3
8 ), (2.73205,

5
24 ), (2.73205,

5
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 13 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1

6 ), (3.8637, 1348 ),

(3.34607,− 5
16 ), (1.93185,−

1
16 ), (3.34607,−

5
16 ), (1.93185,−

1
16 )}

13. c = 6, (di, θi) = {(1., 0), (3.73205, 12 ), (2.73205, 13 ), (1., 12 ), (3.73205, 0), (2.73205,− 1
6 ), (2.73205, 0),

(4.73205,− 1
4 ), (2.73205,

1
3 ), (2.73205,

1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (3.73205, 12 ), (2.73205, 13 ), (1., 12 ), (3.73205, 0), (2.73205,− 1

6 ), (3.8637, 1948 ),

(1.93185, 1
16 ), (3.34607,−

3
16 ), (1.93185,

1
16 ), (3.34607,−

3
16 )}

15. c = 7, (di, θi) = {(1., 0), (3.73205, 12 ), (2.73205, 13 ), (1., 12 ), (3.73205, 0), (2.73205,− 1
6 ), (2.73205, 18 ),

(4.73205,− 1
8 ), (2.73205,

11
24 ), (2.73205,

11
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (3.73205, 12 ), (2.73205, 13 ), (1., 12 ), (3.73205, 0), (2.73205,− 1

6 ), (3.8637,− 23
48 ),

(3.34607,− 1
16 ), (1.93185,

3
16 ), (3.34607,−

1
16 ), (1.93185,

3
16 )}

Rank 6; #18

1. c = 0, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1
3 ), (2.73205,− 1

4 ),

(4.73205, 0), (2.73205, 5
12 ), (2.73205,

5
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1

3 ), (3.8637, 2348 ),

(1.93185,− 3
16 ), (3.34607,

1
16 ), (1.93185,−

3
16 ), (3.34607,

1
16 )}

3. c = 1, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1
3 ), (2.73205,− 1

8 ),

(4.73205, 18 ), (2.73205,−
11
24 ), (2.73205,−

11
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1

3 ), (3.8637,− 19
48 ),

(3.34607, 3
16 ), (1.93185,−

1
16 ), (3.34607,

3
16 ), (1.93185,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1.,
1
2 ), (3.73205,

1
2 ), (2.73205,−

1
3 ), (2.73205, 0), (4.73205,

1
4 ),

(2.73205,− 1
3 ), (2.73205,−

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1

3 ), (3.8637,− 13
48 ),

(1.93185, 1
16 ), (3.34607,

5
16 ), (1.93185,

1
16 ), (3.34607,

5
16 )}

7. c = 3, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1.,
1
2 ), (3.73205,

1
2 ), (2.73205,−

1
3 ), (2.73205,

1
8 ), (4.73205,

3
8 ),

(2.73205,− 5
24 ), (2.73205,−

5
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1

3 ), (3.8637,− 7
48 ),

(1.93185, 3
16 ), (3.34607,

7
16 ), (1.93185,

3
16 ), (3.34607,

7
16 )}

9. c = 4, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1.,
1
2 ), (3.73205,

1
2 ), (2.73205,−

1
3 ), (2.73205,

1
4 ), (4.73205,

1
2 ),

(2.73205,− 1
12 ), (2.73205,−

1
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1

3 ), (3.8637,− 1
48 ),

(1.93185, 5
16 ), (3.34607,−

7
16 ), (1.93185,

5
16 ), (3.34607,−

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1
3 ), (2.73205, 38 ),

(4.73205,− 3
8 ), (2.73205,

1
24 ), (2.73205,

1
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (3.73205, 0), (2.73205, 16 ), (1., 12 ), (3.73205, 12 ), (2.73205,− 1

3 ), (3.8637, 5
48 ),

(3.34607,− 5
16 ), (1.93185,

7
16 ), (3.34607,−

5
16 ), (1.93185,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (3.73205, 12 ), (2.73205, 16 ), (1., 12 ), (3.73205, 0), (2.73205,− 1
3 ), (2.73205, 12 ),

(4.73205,− 1
4 ), (2.73205,

1
6 ), (2.73205,

1
6 )}
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14. c = 13
2 , (di, θi) = {(1., 0), (3.73205, 12 ), (2.73205, 16 ), (1., 12 ), (3.73205, 0), (2.73205,− 1

3 ), (3.8637, 1148 ),

(1.93185,− 7
16 ), (3.34607,−

3
16 ), (1.93185,−

7
16 ), (3.34607,−

3
16 )}

15. c = 7, (di, θi) = {(1., 0), (3.73205, 12 ), (2.73205, 16 ), (1., 12 ), (3.73205, 0), (2.73205,− 1
3 ), (2.73205,− 3

8 ),

(4.73205,− 1
8 ), (2.73205,

7
24 ), (2.73205,

7
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (3.73205, 12 ), (2.73205, 16 ), (1., 12 ), (3.73205, 0), (2.73205,− 1

3 ), (3.8637, 1748 ),

(1.93185,− 5
16 ), (3.34607,−

1
16 ), (1.93185,−

5
16 ), (3.34607,−

1
16 )}

Rank 6; #19

1. c = 0, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051,− 1
6 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051, 13 ), (0.732051,−

1
4 ),

(−1.26795, 0), (0.732051, 1
12 ), (0.732051,

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051,− 1

6 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051, 13 ), (1.03528,

7
48 ),

(0.517638,− 3
16 ), (−0.896575, 1

16 ), (0.517638,−
3
16 ), (−0.896575, 1

16 )}

3. c = 1, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051,− 1
6 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051, 13 ), (0.732051,−

1
8 ),

(−1.26795, 18 ), (0.732051,
5
24 ), (0.732051,

5
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051,− 1

6 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051, 13 ), (−1.03528, 1348 ),

(0.896575, 3
16 ), (−0.517638,− 1

16 ), (0.896575,
3
16 ), (−0.517638,− 1

16 )}

5. c = 2, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 13 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

6 ), (−0.732051, 0),

(1.26795, 14 ), (−0.732051, 13 ), (−0.732051, 13 )}

6. c = 5
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 13 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

6 ), (−1.03528, 1948 ),

(−0.517638, 1
16 ), (0.896575,

5
16 ), (−0.517638, 1

16 ), (0.896575,
5
16 )}

7. c = 3, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 13 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

6 ), (−0.732051, 18 ),

(1.26795, 38 ), (−0.732051, 1124 ), (−0.732051, 1124 )}

8. c = 7
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 13 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

6 ), (−1.03528,− 23
48 ),

(−0.517638, 3
16 ), (0.896575,

7
16 ), (−0.517638, 3

16 ), (0.896575,
7
16 )}

9. c = 4, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 13 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

6 ), (−0.732051, 14 ),

(1.26795, 12 ), (−0.732051,− 5
12 ), (−0.732051,− 5

12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 13 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

6 ), (1.03528,−
17
48 ),

(0.517638, 5
16 ), (−0.896575,− 7

16 ), (0.517638,
5
16 ), (−0.896575,− 7

16 )}

11. c = 5, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 13 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

6 ), (−0.732051, 38 ),

(1.26795,− 3
8 ), (−0.732051,− 7

24 ), (−0.732051,− 7
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 13 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

6 ), (−1.03528,− 11
48 ),

(0.896575,− 5
16 ), (−0.517638, 7

16 ), (0.896575,−
5
16 ), (−0.517638, 7

16 )}

13. c = 6, (di, θi) = {(1., 0), (0.267949, 12 ), (−0.732051, 13 ), (1.,
1
2 ), (0.267949, 0), (−0.732051,− 1

6 ), (0.732051,
1
2 ),

(−1.26795,− 1
4 ), (0.732051,−

1
6 ), (0.732051,−

1
6 )}

14. c = 13
2 , (di, θi) = {(1., 0), (0.267949, 12 ), (−0.732051, 13 ), (1.,

1
2 ), (0.267949, 0), (−0.732051,− 1

6 ), (1.03528,−
5
48 ),

(0.517638,− 7
16 ), (−0.896575,− 3

16 ), (0.517638,−
7
16 ), (−0.896575,− 3

16 )}

15. c = 7, (di, θi) = {(1., 0), (0.267949, 12 ), (−0.732051, 13 ), (1.,
1
2 ), (0.267949, 0), (−0.732051,− 1

6 ), (0.732051,−
3
8 ),

(−1.26795,− 1
8 ), (0.732051,−

1
24 ), (0.732051,−

1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (0.267949, 12 ), (−0.732051, 13 ), (1.,

1
2 ), (0.267949, 0), (−0.732051,− 1

6 ), (1.03528,
1
48 ),

(0.517638,− 5
16 ), (−0.896575,− 1

16 ), (0.517638,−
5
16 ), (−0.896575,− 1

16 )}
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Rank 6; #20

1. c = 0, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−0.732051, 14 ),

(1.26795, 0), (−0.732051,− 1
12 ), (−0.732051,− 1

12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−1.03528,− 1
48 ),

(0.896575, 1
16 ), (−0.517638, 5

16 ), (0.896575,
1
16 ), (−0.517638, 5

16 )}

3. c = 1, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−0.732051, 38 ),

(1.26795, 18 ), (−0.732051, 1
24 ), (−0.732051, 1

24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−1.03528, 5
48 ),

(0.896575, 3
16 ), (−0.517638, 7

16 ), (0.896575,
3
16 ), (−0.517638, 7

16 )}

5. c = 2, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1., 12 ), (0.267949, 12 ), (−0.732051,− 1
3 ), (1.26795, 14 ),

(−0.732051, 12 ), (−0.732051, 16 ), (−0.732051, 16 )}

6. c = 5
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−1.03528, 1148 ),

(−0.517638,− 7
16 ), (0.896575,

5
16 ), (−0.517638,− 7

16 ), (0.896575,
5
16 )}

7. c = 3, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−0.732051,− 3
8 ),

(1.26795, 38 ), (−0.732051, 7
24 ), (−0.732051, 7

24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−1.03528, 1748 ),

(0.896575, 7
16 ), (−0.517638,− 5

16 ), (0.896575,
7
16 ), (−0.517638,− 5

16 )}

9. c = 4, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−0.732051,− 1
4 ),

(1.26795, 12 ), (−0.732051, 5
12 ), (−0.732051, 5

12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−1.03528, 2348 ),

(0.896575,− 7
16 ), (−0.517638,− 3

16 ), (0.896575,−
7
16 ), (−0.517638,− 3

16 )}

11. c = 5, (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,
1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−0.732051,− 1
8 ),

(1.26795,− 3
8 ), (−0.732051,− 11

24 ), (−0.732051,− 11
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (0.267949, 0), (−0.732051, 16 ), (1.,

1
2 ), (0.267949,

1
2 ), (−0.732051,− 1

3 ), (−1.03528,− 19
48 ),

(0.896575,− 5
16 ), (−0.517638,− 1

16 ), (0.896575,−
5
16 ), (−0.517638,− 1

16 )}

13. c = 6, (di, θi) = {(1., 0), (0.267949, 12 ), (−0.732051, 16 ), (1.,
1
2 ), (0.267949, 0), (−0.732051,− 1

3 ), (0.732051, 0),

(−1.26795,− 1
4 ), (0.732051,−

1
3 ), (0.732051,−

1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (0.267949, 12 ), (−0.732051, 16 ), (1.,

1
2 ), (0.267949, 0), (−0.732051,− 1

3 ), (−1.03528,− 13
48 ),

(−0.517638, 1
16 ), (0.896575,−

3
16 ), (−0.517638, 1

16 ), (0.896575,−
3
16 )}

15. c = 7, (di, θi) = {(1., 0), (0.267949, 12 ), (−0.732051, 16 ), (1.,
1
2 ), (0.267949, 0), (−0.732051,− 1

3 ), (0.732051,
1
8 ),

(−1.26795,− 1
8 ), (0.732051,−

5
24 ), (0.732051,−

5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (0.267949, 12 ), (−0.732051, 16 ), (1.,

1
2 ), (0.267949, 0), (−0.732051,− 1

3 ), (1.03528,−
7
48 ),

(−0.896575,− 1
16 ), (0.517638,

3
16 ), (−0.896575,− 1

16 ), (0.517638,
3
16 )}

Rank 8; #18

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (2.44949,− 7

16 ), (2.,− 1
3 ), (2., 14 ),

(2.44949,− 1
16 ), (2.44949,

7
16 ), (2.,−

1
12 ), (2.,−

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
3 ), (2.82843,−

1
48 ),

(1.73205, 0), (1.73205, 12 ), (1.41421,
5
16 ), (1.73205, 0), (1.73205,

1
2 ), (1.41421,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2.,

1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
3 ), (2.44949,−

7
16 ),

(2.44949, 1
16 ), (2.,

3
8 ), (2.,

1
24 ), (2.,

1
24 )}
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4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
3 ), (2.82843,

5
48 ),

(1.73205, 18 ), (1.73205,−
3
8 ), (1.41421,

7
16 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.41421,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (2.44949,− 7

16 ), (2.,− 1
3 ), (2., 12 ),

(2.44949, 3
16 ), (2.44949,−

5
16 ), (2.,

1
6 ), (2.,

1
6 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
3 ), (2.82843,

11
48 ),

(1.73205,− 1
4 ), (1.73205,

1
4 ), (1.41421,−

7
16 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.41421,−

7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (2.44949,− 7

16 ), (2.,− 1
3 ), (2.44949, 5

16 ),

(2.,− 3
8 ), (2.44949,−

3
16 ), (2.,

7
24 ), (2.,

7
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
3 ), (2.82843,

17
48 ),

(1.73205,− 1
8 ), (1.73205,

3
8 ), (1.41421,−

5
16 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.41421,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (2.44949,− 7

16 ), (2.,− 1
3 ), (2.,− 1

4 ),

(2.44949,− 1
16 ), (2.44949,

7
16 ), (2.,

5
12 ), (2.,

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
3 ), (2.82843,

23
48 ),

(1.73205, 12 ), (1.73205, 0), (1.41421,−
3
16 ), (1.73205,

1
2 ), (1.73205, 0), (1.41421,−

3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (2.44949,− 7

16 ), (2.,− 1
3 ), (2.,− 1

8 ),

(2.44949,− 7
16 ), (2.44949,

1
16 ), (2.,−

11
24 ), (2.,−

11
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
3 ), (2.82843,−

19
48 ),

(1.73205,− 3
8 ), (1.73205,

1
8 ), (1.41421,−

1
16 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.41421,−

1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 0), (2.44949,− 7

16 ), (2.,− 1
3 ), (2., 0),

(2.44949,− 5
16 ), (2.44949,

3
16 ), (2.,−

1
3 ), (2.,−

1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2.44949,

1
16 ), (2.,

1
6 ), (1.,

1
2 ), (1., 0), (2.44949,−

7
16 ), (2.,−

1
3 ), (2.82843,−

13
48 ),

(1.73205, 14 ), (1.73205,−
1
4 ), (1.41421,

1
16 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.41421,

1
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 0), (2.44949,− 7

16 ), (2.,− 1
3 ), (2.44949, 5

16 ),

(2., 18 ), (2.44949,−
3
16 ), (2.,−

5
24 ), (2.,−

5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.44949,−

7
16 ), (2.,

1
6 ), (1.,

1
2 ), (1., 0), (2.44949,

1
16 ), (2.,−

1
3 ), (2.82843,−

7
48 ),

(1.73205, 38 ), (1.73205,−
1
8 ), (1.41421,

3
16 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.41421,

3
16 )}

Rank 8; #19

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949, 7
16 ), (2., 14 ),

(2.44949, 1
16 ), (2.44949,−

7
16 ), (2.,−

1
12 ), (2.,−

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,

7
16 ), (2.82843,−

1
48 ),

(1.73205,− 3
8 ), (1.73205,

1
8 ), (1.41421,

5
16 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.41421,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949, 7
16 ), (2.44949, 3

16 ),

(2.44949,− 5
16 ), (2.,

3
8 ), (2.,

1
24 ), (2.,

1
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,

7
16 ), (2.82843,

5
48 ),

(1.73205, 14 ), (1.73205,−
1
4 ), (1.41421,

7
16 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.41421,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949, 7
16 ), (2.44949, 5

16 ),

(2.44949,− 3
16 ), (2.,

1
2 ), (2.,

1
6 ), (2.,

1
6 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,

7
16 ), (2.82843,

11
48 ),

(1.73205, 38 ), (1.73205,−
1
8 ), (1.41421,−

7
16 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.41421,−

7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949, 7
16 ), (2.,− 3

8 ),

(2.44949, 7
16 ), (2.44949,−

1
16 ), (2.,

7
24 ), (2.,

7
24 )}
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8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,

7
16 ), (2.82843,

17
48 ),

(1.73205, 0), (1.73205, 12 ), (1.41421,−
5
16 ), (1.73205, 0), (1.73205,

1
2 ), (1.41421,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949, 7
16 ), (2.44949, 1

16 ),

(2.44949,− 7
16 ), (2.,−

1
4 ), (2.,

5
12 ), (2.,

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

7
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

1
16 ), (2.82843,

23
48 ),

(1.73205, 18 ), (1.73205,−
3
8 ), (1.41421,−

3
16 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.41421,−

3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949,− 1
16 ), (2.,− 1

8 ),

(2.44949,− 5
16 ), (2.44949,

3
16 ), (2.,−

11
24 ), (2.,−

11
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

7
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

1
16 ), (2.82843,−

19
48 ),

(1.73205,− 1
4 ), (1.73205,

1
4 ), (1.41421,−

1
16 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.41421,−

1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (2.44949, 7
16 ), (1., 12 ), (1., 0), (2.,− 1

3 ), (2.44949,− 1
16 ), (2., 0),

(2.44949,− 3
16 ), (2.44949,

5
16 ), (2.,−

1
3 ), (2.,−

1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
6 ), (2.44949,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
3 ), (2.44949,−

1
16 ), (2.82843,−

13
48 ),

(1.73205,− 1
8 ), (1.73205,

3
8 ), (1.41421,

1
16 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.41421,

1
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
6 ), (2.44949,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
3 ), (2.44949,−

1
16 ), (2.44949,−

1
16 ),

(2., 18 ), (2.44949,
7
16 ), (2.,−

5
24 ), (2.,−

5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
6 ), (2.44949,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
3 ), (2.44949,−

1
16 ), (2.82843,−

7
48 ),

(1.73205, 12 ), (1.73205, 0), (1.41421,
3
16 ), (1.73205,

1
2 ), (1.73205, 0), (1.41421,

3
16 )}

Rank 8; #20

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949, 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949,− 5
16 ), (2.44949, 5

16 ),

(2., 14 ), (2.44949,−
3
16 ), (2.,−

1
12 ), (2.,−

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.82843,−

1
48 ),

(1.73205,− 1
8 ), (1.73205,

3
8 ), (1.41421,

5
16 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.41421,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949, 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949,− 5
16 ), (2., 38 ),

(2.44949,− 1
16 ), (2.44949,

7
16 ), (2.,

1
24 ), (2.,

1
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.82843,

5
48 ),

(1.73205, 0), (1.73205, 12 ), (1.41421,
7
16 ), (1.73205, 0), (1.73205,

1
2 ), (1.41421,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,
3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.44949,−

7
16 ),

(2.44949, 1
16 ), (2.,

1
2 ), (2.,

1
6 ), (2.,

1
6 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.82843,

11
48 ),

(1.73205,− 3
8 ), (1.73205,

1
8 ), (1.41421,−

7
16 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.41421,−

7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949, 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949,− 5
16 ), (2.44949, 3

16 ),

(2.,− 3
8 ), (2.44949,−

5
16 ), (2.,

7
24 ), (2.,

7
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.82843,

17
48 ),

(1.73205,− 1
4 ), (1.73205,

1
4 ), (1.41421,−

5
16 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.41421,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949, 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949,− 5
16 ), (2.,− 1

4 ),

(2.44949,− 3
16 ), (2.44949,

5
16 ), (2.,

5
12 ), (2.,

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.82843,

23
48 ),

(1.73205, 38 ), (1.73205,−
1
8 ), (1.41421,−

3
16 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.41421,−

3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949, 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949,− 5
16 ), (2.,− 1

8 ),

(2.44949, 7
16 ), (2.44949,−

1
16 ), (2.,−

11
24 ), (2.,−

11
24 )}
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12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.82843,−

19
48 ),

(1.73205, 12 ), (1.73205, 0), (1.41421,−
1
16 ), (1.73205,

1
2 ), (1.73205, 0), (1.41421,−

1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (2.44949, 3
16 ), (1., 12 ), (1., 0), (2.,− 1

3 ), (2.44949,− 5
16 ), (2., 0),

(2.44949, 1
16 ), (2.44949,−

7
16 ), (2.,−

1
3 ), (2.,−

1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
6 ), (2.44949,

3
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.82843,−

13
48 ),

(1.73205, 18 ), (1.73205,−
3
8 ), (1.41421,

1
16 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.41421,

1
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
6 ), (2.44949,

3
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.44949,−

5
16 ),

(2., 18 ), (2.44949,
3
16 ), (2.,−

5
24 ), (2.,−

5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
6 ), (2.44949,

3
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
3 ), (2.44949,−

5
16 ), (2.82843,−

7
48 ),

(1.73205, 14 ), (1.73205,−
1
4 ), (1.41421,

3
16 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.41421,

3
16 )}

Rank 8; #21

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,− 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949, 5
16 ), (2.44949, 3

16 ),

(2.44949,− 5
16 ), (2.,

1
4 ), (2.,−

1
12 ), (2.,−

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,−

3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,

5
16 ), (2.82843,−

1
48 ),

(1.73205,− 1
4 ), (1.73205,

1
4 ), (1.41421,

5
16 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.41421,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,− 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949, 5
16 ), (2., 38 ),

(2.44949,− 3
16 ), (2.44949,

5
16 ), (2.,

1
24 ), (2.,

1
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.82843,

5
48 ),

(1.73205, 38 ), (1.73205,−
1
8 ), (1.41421,

7
16 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.41421,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,
5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.44949,−

1
16 ),

(2., 12 ), (2.44949,
7
16 ), (2.,

1
6 ), (2.,

1
6 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.82843,

11
48 ),

(1.73205, 12 ), (1.73205, 0), (1.41421,−
7
16 ), (1.73205,

1
2 ), (1.73205, 0), (1.41421,−

7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949,− 3
16 ), (2.,− 3

8 ),

(2.44949,− 7
16 ), (2.44949,

1
16 ), (2.,

7
24 ), (2.,

7
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.82843,

17
48 ),

(1.73205, 18 ), (1.73205,−
3
8 ), (1.41421,−

5
16 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.41421,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,
5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.44949,−

5
16 ),

(2.,− 1
4 ), (2.44949,

3
16 ), (2.,

5
12 ), (2.,

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.82843,

23
48 ),

(1.73205, 14 ), (1.73205,−
1
4 ), (1.41421,−

3
16 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.41421,−

3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (2.44949,− 3
16 ), (2.44949, 5

16 ),

(2.44949,− 3
16 ), (2.,−

1
8 ), (2.,−

11
24 ), (2.,−

11
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (2.44949,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.82843,−

19
48 ),

(1.73205,− 1
8 ), (1.73205,

3
8 ), (1.41421,−

1
16 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.41421,−

1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
6 ), (2.44949,

5
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.44949,−

1
16 ),

(2.44949, 7
16 ), (2., 0), (2.,−

1
3 ), (2.,−

1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
6 ), (2.44949,

5
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.82843,−

13
48 ),

(1.73205, 0), (1.73205, 12 ), (1.41421,
1
16 ), (1.73205, 0), (1.73205,

1
2 ), (1.41421,

1
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (2.44949, 5
16 ), (1., 12 ), (1., 0), (2.,− 1

3 ), (2.44949,− 3
16 ), (2.44949, 1

16 ),

(2., 18 ), (2.44949,−
7
16 ), (2.,−

5
24 ), (2.,−

5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
6 ), (2.44949,

5
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
3 ), (2.44949,−

3
16 ), (2.82843,−

7
48 ),

(1.73205,− 3
8 ), (1.73205,

1
8 ), (1.41421,

3
16 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.41421,

3
16 )}
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Rank 8; #22

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (2.44949,− 7
16 ), (2., 13 ), (2.,− 1

4 ),

(2.44949,− 1
16 ), (2.44949,

7
16 ), (2.,

1
12 ), (2.,

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,

1
3 ), (2.82843,

7
48 ),

(1.73205, 0), (1.73205, 12 ), (1.41421,−
3
16 ), (1.73205, 0), (1.73205,

1
2 ), (1.41421,−

3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (2.44949,− 7
16 ), (2., 13 ), (2.,− 1

8 ),

(2.44949,− 7
16 ), (2.44949,

1
16 ), (2.,

5
24 ), (2.,

5
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,

1
3 ), (2.82843,

13
48 ),

(1.73205, 18 ), (1.73205,−
3
8 ), (1.41421,−

1
16 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.41421,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2.,

1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
6 ), (2.44949,−

5
16 ),

(2.44949, 3
16 ), (2., 0), (2.,

1
3 ), (2.,

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
6 ), (2.82843,

19
48 ),

(1.73205,− 1
4 ), (1.73205,

1
4 ), (1.41421,

1
16 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.41421,

1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (2.44949,− 7

16 ), (2.,− 1
6 ), (2., 18 ),

(2.44949, 5
16 ), (2.44949,−

3
16 ), (2.,

11
24 ), (2.,

11
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
6 ), (2.82843,−

23
48 ),

(1.73205,− 1
8 ), (1.73205,

3
8 ), (1.41421,

3
16 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.41421,

3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2.,

1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
6 ), (2.44949,−

1
16 ),

(2., 14 ), (2.44949,
7
16 ), (2.,−

5
12 ), (2.,−

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
6 ), (2.82843,−

17
48 ),

(1.73205, 12 ), (1.73205, 0), (1.41421,
5
16 ), (1.73205,

1
2 ), (1.73205, 0), (1.41421,

5
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2.44949, 1
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (2.44949,− 7

16 ), (2.,− 1
6 ), (2., 38 ),

(2.44949, 1
16 ), (2.44949,−

7
16 ), (2.,−

7
24 ), (2.,−

7
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 1

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

7
16 ), (2.,−

1
6 ), (2.82843,−

11
48 ),

(1.73205,− 3
8 ), (1.73205,

1
8 ), (1.41421,

7
16 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.41421,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.44949, 1
16 ), (2., 13 ), (1., 12 ), (1., 0), (2.44949,− 7

16 ), (2.,− 1
6 ), (2., 12 ),

(2.44949,− 5
16 ), (2.44949,

3
16 ), (2.,−

1
6 ), (2.,−

1
6 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2.44949,

1
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (2.44949,−

7
16 ), (2.,−

1
6 ), (2.82843,−

5
48 ),

(1.73205, 14 ), (1.73205,−
1
4 ), (1.41421,−

7
16 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.41421,−

7
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.44949, 1
16 ), (2., 13 ), (1., 12 ), (1., 0), (2.44949,− 7

16 ), (2.,− 1
6 ), (2.,− 3

8 ),

(2.44949,− 3
16 ), (2.44949,

5
16 ), (2.,−

1
24 ), (2.,−

1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.44949,−

7
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (2.44949,

1
16 ), (2.,−

1
6 ), (2.82843,

1
48 ),

(1.73205, 38 ), (1.73205,−
1
8 ), (1.41421,−

5
16 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.41421,−

5
16 )}

Rank 8; #23

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2.,− 1
6 ), (2.44949,− 1

16 ), (1., 12 ), (1., 12 ), (2., 13 ), (2.44949, 7
16 ), (2.,− 1

4 ),

(2.44949, 1
16 ), (2.44949,−

7
16 ), (2.,

1
12 ), (2.,

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

6 ), (2.44949,−
1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
3 ), (2.44949,

7
16 ), (2.82843,

7
48 ),

(1.73205,− 3
8 ), (1.73205,

1
8 ), (1.41421,−

3
16 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.41421,−

3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2.,− 1
6 ), (2.44949,− 1

16 ), (1., 12 ), (1., 12 ), (2., 13 ), (2.44949, 7
16 ), (2.,− 1

8 ),

(2.44949,− 5
16 ), (2.44949,

3
16 ), (2.,

5
24 ), (2.,

5
24 )}
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4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

6 ), (2.44949,−
1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
3 ), (2.44949,

7
16 ), (2.82843,

13
48 ),

(1.73205, 14 ), (1.73205,−
1
4 ), (1.41421,−

1
16 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.41421,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.44949,−
1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (2.44949,

7
16 ), (2.44949,−

3
16 ),

(2., 0), (2.44949, 5
16 ), (2.,

1
3 ), (2.,

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.44949,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (2.44949,

7
16 ), (2.82843,

19
48 ),

(1.73205, 38 ), (1.73205,−
1
8 ), (1.41421,

1
16 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.41421,

1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.44949,−
1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (2.44949,

7
16 ), (2.44949,−

1
16 ),

(2., 18 ), (2.44949,
7
16 ), (2.,

11
24 ), (2.,

11
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.44949,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (2.44949,

7
16 ), (2.82843,−

23
48 ),

(1.73205, 0), (1.73205, 12 ), (1.41421,
3
16 ), (1.73205, 0), (1.73205,

1
2 ), (1.41421,

3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (2.44949, 7
16 ), (2., 14 ),

(2.44949,− 7
16 ), (2.44949,

1
16 ), (2.,−

5
12 ), (2.,−

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.44949,

7
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (2.44949,−

1
16 ), (2.82843,−

17
48 ),

(1.73205, 18 ), (1.73205,−
3
8 ), (1.41421,

5
16 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.41421,

5
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.44949, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (2.44949,− 1
16 ), (2., 38 ),

(2.44949, 3
16 ), (2.44949,−

5
16 ), (2.,−

7
24 ), (2.,−

7
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.44949,

7
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (2.44949,−

1
16 ), (2.82843,−

11
48 ),

(1.73205,− 1
4 ), (1.73205,

1
4 ), (1.41421,

7
16 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.41421,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 13 ), (2.44949, 7
16 ), (1., 12 ), (1., 0), (2.,− 1

6 ), (2.44949,− 1
16 ), (2., 12 ),

(2.44949,− 3
16 ), (2.44949,

5
16 ), (2.,−

1
6 ), (2.,−

1
6 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
3 ), (2.44949,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
6 ), (2.44949,−

1
16 ), (2.82843,−

5
48 ),

(1.73205,− 1
8 ), (1.73205,

3
8 ), (1.41421,−

7
16 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.41421,−

7
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2., 13 ), (2.44949, 7
16 ), (1., 12 ), (1., 0), (2.,− 1

6 ), (2.44949,− 1
16 ), (2.,− 3

8 ),

(2.44949,− 1
16 ), (2.44949,

7
16 ), (2.,−

1
24 ), (2.,−

1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
3 ), (2.44949,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

1
6 ), (2.44949,−

1
16 ), (2.82843,

1
48 ),

(1.73205, 12 ), (1.73205, 0), (1.41421,−
5
16 ), (1.73205,

1
2 ), (1.73205, 0), (1.41421,−

5
16 )}

Rank 8; #24

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2.44949, 3
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (2.44949,− 5
16 ), (2., 13 ), (2.44949, 5

16 ),

(2.,− 1
4 ), (2.44949,−

3
16 ), (2.,

1
12 ), (2.,

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 3

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

5
16 ), (2.,

1
3 ), (2.82843,

7
48 ),

(1.73205,− 1
8 ), (1.73205,

3
8 ), (1.41421,−

3
16 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.41421,−

3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2.44949, 3
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (2.44949,− 5
16 ), (2., 13 ), (2.,− 1

8 ),

(2.44949,− 1
16 ), (2.44949,

7
16 ), (2.,

5
24 ), (2.,

5
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 3

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

5
16 ), (2.,

1
3 ), (2.82843,

13
48 ),

(1.73205, 0), (1.73205, 12 ), (1.41421,−
1
16 ), (1.73205, 0), (1.73205,

1
2 ), (1.41421,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2.44949, 3
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (2.44949,− 5

16 ), (2.,− 1
6 ), (2.44949, 1

16 ),

(2., 0), (2.44949,− 7
16 ), (2.,

1
3 ), (2.,

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 3

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

5
16 ), (2.,−

1
6 ), (2.82843,

19
48 ),

(1.73205,− 3
8 ), (1.73205,

1
8 ), (1.41421,

1
16 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.41421,

1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2.44949, 3
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (2.44949,− 5

16 ), (2.,− 1
6 ), (2., 18 ),

(2.44949, 3
16 ), (2.44949,−

5
16 ), (2.,

11
24 ), (2.,

11
24 )}



23

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 3

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

5
16 ), (2.,−

1
6 ), (2.82843,−

23
48 ),

(1.73205,− 1
4 ), (1.73205,

1
4 ), (1.41421,

3
16 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.41421,

3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2.44949, 3
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (2.44949,− 5

16 ), (2.,− 1
6 ), (2.44949, 5

16 ),

(2.44949,− 3
16 ), (2.,

1
4 ), (2.,−

5
12 ), (2.,−

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 3

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

5
16 ), (2.,−

1
6 ), (2.82843,−

17
48 ),

(1.73205, 38 ), (1.73205,−
1
8 ), (1.41421,

5
16 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.41421,

5
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2.44949, 3
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (2.44949,− 5

16 ), (2.,− 1
6 ), (2.44949, 7

16 ),

(2., 38 ), (2.44949,−
1
16 ), (2.,−

7
24 ), (2.,−

7
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 3

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

5
16 ), (2.,−

1
6 ), (2.82843,−

11
48 ),

(1.73205, 12 ), (1.73205, 0), (1.41421,
7
16 ), (1.73205,

1
2 ), (1.73205, 0), (1.41421,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.44949, 3
16 ), (2., 13 ), (1., 12 ), (1., 0), (2.44949,− 5

16 ), (2.,− 1
6 ), (2.44949, 1

16 ),

(2., 12 ), (2.44949,−
7
16 ), (2.,−

1
6 ), (2.,−

1
6 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2.44949,

3
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (2.44949,−

5
16 ), (2.,−

1
6 ), (2.82843,−

5
48 ),

(1.73205, 18 ), (1.73205,−
3
8 ), (1.41421,−

7
16 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.41421,−

7
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.44949, 3
16 ), (2., 13 ), (1., 12 ), (1., 0), (2.44949,− 5

16 ), (2.,− 1
6 ), (2.,− 3

8 ),

(2.44949, 3
16 ), (2.44949,−

5
16 ), (2.,−

1
24 ), (2.,−

1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.44949,

3
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (2.44949,−

5
16 ), (2.,−

1
6 ), (2.82843,

1
48 ),

(1.73205, 14 ), (1.73205,−
1
4 ), (1.41421,−

5
16 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.41421,−

5
16 )}

Rank 8; #25

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2.44949,− 3
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (2.44949, 5
16 ), (2., 13 ), (2.,− 1

4 ),

(2.44949, 3
16 ), (2.44949,−

5
16 ), (2.,

1
12 ), (2.,

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2.44949,− 3

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,

5
16 ), (2.,

1
3 ), (2.82843,

7
48 ),

(1.73205,− 1
4 ), (1.73205,

1
4 ), (1.41421,−

3
16 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.41421,−

3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2.44949,− 3
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (2.44949, 5
16 ), (2., 13 ), (2.,− 1

8 ),

(2.44949,− 3
16 ), (2.44949,

5
16 ), (2.,

5
24 ), (2.,

5
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 5

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

3
16 ), (2.,

1
3 ), (2.82843,

13
48 ),

(1.73205, 38 ), (1.73205,−
1
8 ), (1.41421,−

1
16 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.41421,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2.44949, 5
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (2.44949,− 3

16 ), (2.,− 1
6 ), (2.44949, 7

16 ),

(2.44949,− 1
16 ), (2., 0), (2.,

1
3 ), (2.,

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 5

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

3
16 ), (2.,−

1
6 ), (2.82843,

19
48 ),

(1.73205, 12 ), (1.73205, 0), (1.41421,
1
16 ), (1.73205,

1
2 ), (1.73205, 0), (1.41421,

1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2.44949, 5
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (2.44949,− 3

16 ), (2.,− 1
6 ), (2., 18 ),

(2.44949, 1
16 ), (2.44949,−

7
16 ), (2.,

11
24 ), (2.,

11
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 5

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

3
16 ), (2.,−

1
6 ), (2.82843,−

23
48 ),

(1.73205, 18 ), (1.73205,−
3
8 ), (1.41421,

3
16 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.41421,

3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2.44949, 5
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (2.44949,− 3

16 ), (2.,− 1
6 ), (2., 14 ),

(2.44949,− 5
16 ), (2.44949,

3
16 ), (2.,−

5
12 ), (2.,−

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 5

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

3
16 ), (2.,−

1
6 ), (2.82843,−

17
48 ),

(1.73205, 14 ), (1.73205,−
1
4 ), (1.41421,

5
16 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.41421,

5
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2.44949, 5
16 ), (2.,

1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

3
16 ), (2.,−

1
6 ), (2.44949,−

3
16 ),

(2., 38 ), (2.44949,
5
16 ), (2.,−

7
24 ), (2.,−

7
24 )}



24

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2.44949, 5

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (2.44949,−

3
16 ), (2.,−

1
6 ), (2.82843,−

11
48 ),

(1.73205,− 1
8 ), (1.73205,

3
8 ), (1.41421,

7
16 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.41421,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.44949, 5
16 ), (2., 13 ), (1., 12 ), (1., 0), (2.44949,− 3

16 ), (2.,− 1
6 ), (2., 12 ),

(2.44949,− 1
16 ), (2.44949,

7
16 ), (2.,−

1
6 ), (2.,−

1
6 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2.44949,

5
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (2.44949,−

3
16 ), (2.,−

1
6 ), (2.82843,−

5
48 ),

(1.73205, 0), (1.73205, 12 ), (1.41421,−
7
16 ), (1.73205, 0), (1.73205,

1
2 ), (1.41421,−

7
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.44949, 5
16 ), (2., 13 ), (1., 12 ), (1., 0), (2.44949,− 3

16 ), (2.,− 1
6 ), (2.,− 3

8 ),

(2.44949,− 7
16 ), (2.44949,

1
16 ), (2.,−

1
24 ), (2.,−

1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.44949,

5
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (2.44949,−

3
16 ), (2.,−

1
6 ), (2.82843,

1
48 ),

(1.73205,− 3
8 ), (1.73205,

1
8 ), (1.41421,−

5
16 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.41421,−

5
16 )}

Rank 8; #26

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2.,− 1
6 ), (−2.44949,− 1

16 ), (1., 12 ), (1., 12 ), (2., 13 ), (−2.44949, 7
16 ), (2.,− 1

4 ),

(−2.44949, 1
16 ), (−2.44949,− 7

16 ), (2.,
1
12 ), (2.,

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

6 ), (−2.44949,− 1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
3 ), (−2.44949, 7

16 ), (2.82843,
7
48 ),

(−1.73205,− 3
8 ), (−1.73205, 18 ), (1.41421,−

3
16 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.41421,−
3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2.,− 1
6 ), (−2.44949,− 1

16 ), (1., 12 ), (1., 12 ), (2., 13 ), (−2.44949, 7
16 ), (2.,− 1

8 ),

(−2.44949,− 5
16 ), (−2.44949, 3

16 ), (2.,
5
24 ), (2.,

5
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

6 ), (−2.44949,− 1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
3 ), (−2.44949, 7

16 ), (2.82843,
13
48 ),

(−1.73205, 14 ), (−1.73205,− 1
4 ), (1.41421,−

1
16 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.41421,−
1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (−2.44949, 7
16 ),

(−2.44949,− 3
16 ), (2., 0), (−2.44949, 5

16 ), (2.,
1
3 ), (2.,

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−2.44949,− 1

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−2.44949, 7

16 ), (2.82843,
19
48 ),

(−1.73205, 38 ), (−1.73205,− 1
8 ), (1.41421,

1
16 ), (−1.73205, 38 ), (−1.73205,− 1

8 ), (1.41421,
1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (−2.44949, 7
16 ),

(−2.44949,− 1
16 ), (2.,

1
8 ), (−2.44949, 7

16 ), (2.,
11
24 ), (2.,

11
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−2.44949,− 1

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−2.44949, 7

16 ), (2.82843,−
23
48 ),

(−1.73205, 0), (−1.73205, 12 ), (1.41421,
3
16 ), (−1.73205, 0), (−1.73205, 12 ), (1.41421,

3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (−2.44949, 7
16 ), (2., 14 ),

(−2.44949,− 7
16 ), (−2.44949, 1

16 ), (2.,−
5
12 ), (2.,−

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−2.44949, 7

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−2.44949,− 1

16 ), (2.82843,−
17
48 ),

(−1.73205, 18 ), (−1.73205,− 3
8 ), (1.41421,

5
16 ), (−1.73205, 18 ), (−1.73205,− 3

8 ), (1.41421,
5
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−2.44949, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (−2.44949,− 1
16 ), (2., 38 ),

(−2.44949, 3
16 ), (−2.44949,− 5

16 ), (2.,−
7
24 ), (2.,−

7
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−2.44949, 7

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−2.44949,− 1

16 ), (2.82843,−
11
48 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.41421,

7
16 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.41421,
7
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 13 ), (−2.44949, 7
16 ), (1., 12 ), (1., 0), (2.,− 1

6 ), (−2.44949,− 1
16 ), (−2., 12 ),

(2.44949,− 3
16 ), (2.44949,

5
16 ), (−2.,− 1

6 ), (−2.,− 1
6 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 13 ), (−2.44949, 7

16 ), (1., 12 ), (1., 0), (2.,− 1
6 ), (−2.44949,− 1

16 ),

(−2.82843,− 5
48 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (−1.41421,− 7

16 ), (1.73205,−
1
8 ), (1.73205,

3
8 ), (−1.41421,− 7

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
3 ), (−2.44949, 7

16 ), (1.,
1
2 ), (1., 0), (2.,−

1
6 ), (−2.44949,− 1

16 ), (−2.,− 3
8 ),

(2.44949,− 1
16 ), (2.44949,

7
16 ), (−2.,− 1

24 ), (−2.,− 1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
3 ), (−2.44949, 7

16 ), (1.,
1
2 ), (1., 0), (2.,−

1
6 ), (−2.44949,− 1

16 ), (−2.82843, 1
48 ),

(1.73205, 12 ), (1.73205, 0), (−1.41421,− 5
16 ), (1.73205,

1
2 ), (1.73205, 0), (−1.41421,− 5

16 )}
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Rank 8; #27

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949, 7
16 ), (2., 14 ),

(−2.44949, 1
16 ), (−2.44949,− 7

16 ), (2.,−
1
12 ), (2.,−

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 1

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949, 7

16 ), (2.82843,−
1
48 ),

(−1.73205,− 3
8 ), (−1.73205, 18 ), (1.41421,

5
16 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.41421,
5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949, 7

16 ), (−2.44949, 3
16 ),

(−2.44949,− 5
16 ), (2.,

3
8 ), (2.,

1
24 ), (2.,

1
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 1

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949, 7

16 ), (2.82843,
5
48 ),

(−1.73205, 14 ), (−1.73205,− 1
4 ), (1.41421,

7
16 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.41421,
7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949, 7

16 ), (−2.44949, 5
16 ),

(−2.44949,− 3
16 ), (2.,

1
2 ), (2.,

1
6 ), (2.,

1
6 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 1

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949, 7

16 ), (2.82843,
11
48 ),

(−1.73205, 38 ), (−1.73205,− 1
8 ), (1.41421,−

7
16 ), (−1.73205, 38 ), (−1.73205,− 1

8 ), (1.41421,−
7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949, 7
16 ), (2.,− 3

8 ),

(−2.44949, 7
16 ), (−2.44949,− 1

16 ), (2.,
7
24 ), (2.,

7
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 1

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949, 7

16 ), (2.82843,
17
48 ),

(−1.73205, 0), (−1.73205, 12 ), (1.41421,−
5
16 ), (−1.73205, 0), (−1.73205, 12 ), (1.41421,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949, 7

16 ), (2.44949,
1
16 ),

(2.44949,− 7
16 ), (−2.,− 1

4 ), (−2., 5
12 ), (−2., 5

12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 7

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 1

16 ), (2.82843,
23
48 ),

(−1.73205, 18 ), (−1.73205,− 3
8 ), (1.41421,−

3
16 ), (−1.73205, 18 ), (−1.73205,− 3

8 ), (1.41421,−
3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949,− 1
16 ), (2.,− 1

8 ),

(−2.44949,− 5
16 ), (−2.44949, 3

16 ), (2.,−
11
24 ), (2.,−

11
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 7

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 1

16 ), (2.82843,−
19
48 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.41421,−

1
16 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.41421,−
1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 7
16 ), (1., 12 ), (1., 0), (2.,− 1

3 ), (−2.44949,− 1
16 ), (−2., 0),

(2.44949,− 3
16 ), (2.44949,

5
16 ), (−2.,− 1

3 ), (−2.,− 1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 7

16 ), (1., 12 ), (1., 0), (2.,− 1
3 ), (−2.44949,− 1

16 ),

(−2.82843,− 13
48 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (−1.41421, 1

16 ), (1.73205,−
1
8 ), (1.73205,

3
8 ), (−1.41421, 1

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 7
16 ), (1., 12 ), (1., 0), (2.,− 1

3 ), (−2.44949,− 1
16 ),

(−2.44949,− 1
16 ), (2.,

1
8 ), (−2.44949, 7

16 ), (2.,−
5
24 ), (2.,−

5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 7

16 ), (1., 12 ), (1., 0), (2.,− 1
3 ), (−2.44949,− 1

16 ),

(−2.82843,− 7
48 ), (1.73205,

1
2 ), (1.73205, 0), (−1.41421, 3

16 ), (1.73205,
1
2 ), (1.73205, 0), (−1.41421, 3

16 )}

Rank 8; #28

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949, 5

16 ), (−2.44949, 3
16 ),

(−2.44949,− 5
16 ), (2.,

1
4 ), (2.,−

1
12 ), (2.,−

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 3

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949, 5

16 ), (2.82843,−
1
48 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.41421,

5
16 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.41421,
5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949,− 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949, 5
16 ), (2., 38 ),

(−2.44949,− 3
16 ), (−2.44949, 5

16 ), (2.,
1
24 ), (2.,

1
24 )}
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4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 5

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 3

16 ), (2.82843,
5
48 ),

(−1.73205, 38 ), (−1.73205,− 1
8 ), (1.41421,

7
16 ), (−1.73205, 38 ), (−1.73205,− 1

8 ), (1.41421,
7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949,− 3
16 ),

(−2.44949,− 1
16 ), (2.,

1
2 ), (−2.44949, 7

16 ), (2.,
1
6 ), (2.,

1
6 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 5

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 3

16 ), (2.82843,
11
48 ),

(−1.73205, 12 ), (−1.73205, 0), (1.41421,− 7
16 ), (−1.73205, 12 ), (−1.73205, 0), (1.41421,− 7

16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949,− 3
16 ), (2.,− 3

8 ),

(−2.44949,− 7
16 ), (−2.44949, 1

16 ), (2.,
7
24 ), (2.,

7
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 5

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 3

16 ), (2.82843,
17
48 ),

(−1.73205, 18 ), (−1.73205,− 3
8 ), (1.41421,−

5
16 ), (−1.73205, 18 ), (−1.73205,− 3

8 ), (1.41421,−
5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949,− 3
16 ),

(−2.44949,− 5
16 ), (2.,−

1
4 ), (−2.44949, 3

16 ), (2.,
5
12 ), (2.,

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 5

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 3

16 ), (2.82843,
23
48 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.41421,−

3
16 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.41421,−
3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 3

16 ), (−2.44949, 5
16 ),

(−2.44949,− 3
16 ), (2.,−

1
8 ), (2.,−

11
24 ), (2.,−

11
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 5

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 3

16 ), (2.82843,−
19
48 ),

(−1.73205,− 1
8 ), (−1.73205, 38 ), (1.41421,−

1
16 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.41421,−
1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 5
16 ), (1., 12 ), (1., 0), (2.,− 1

3 ), (−2.44949,− 3
16 ),

(−2.44949,− 1
16 ), (−2.44949, 7

16 ), (2., 0), (2.,−
1
3 ), (2.,−

1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 5

16 ), (1., 12 ), (1., 0), (2.,− 1
3 ), (−2.44949,− 3

16 ),

(−2.82843,− 13
48 ), (1.73205, 0), (1.73205,

1
2 ), (−1.41421, 1

16 ), (1.73205, 0), (1.73205,
1
2 ), (−1.41421, 1

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
6 ), (−2.44949, 5

16 ), (1.,
1
2 ), (1., 0), (2.,−

1
3 ), (−2.44949,− 3

16 ), (−2.44949, 1
16 ),

(2., 18 ), (−2.44949,− 7
16 ), (2.,−

5
24 ), (2.,−

5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 5

16 ), (1., 12 ), (1., 0), (2.,− 1
3 ), (−2.44949,− 3

16 ),

(−2.82843,− 7
48 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (−1.41421, 3

16 ), (1.73205,−
3
8 ), (1.73205,

1
8 ), (−1.41421, 3

16 )}

Rank 8; #29

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 5

16 ), (−2.44949, 5
16 ),

(2., 14 ), (−2.44949,− 3
16 ), (2.,−

1
12 ), (2.,−

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 5

16 ), (2.82843,−
1
48 ),

(−1.73205,− 1
8 ), (−1.73205, 38 ), (1.41421,

5
16 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.41421,
5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949,− 5
16 ), (2., 38 ),

(−2.44949,− 1
16 ), (−2.44949, 7

16 ), (2.,
1
24 ), (2.,

1
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 5

16 ), (2.82843,
5
48 ),

(−1.73205, 0), (−1.73205, 12 ), (1.41421,
7
16 ), (−1.73205, 0), (−1.73205, 12 ), (1.41421,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949,− 5
16 ),

(−2.44949,− 7
16 ), (−2.44949, 1

16 ), (2.,
1
2 ), (2.,

1
6 ), (2.,

1
6 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 5

16 ), (2.82843,
11
48 ),

(−1.73205,− 3
8 ), (−1.73205, 18 ), (1.41421,−

7
16 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.41421,−
7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 5

16 ), (−2.44949, 3
16 ),

(2.,− 3
8 ), (−2.44949,− 5

16 ), (2.,
7
24 ), (2.,

7
24 )}
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8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 5

16 ), (2.82843,
17
48 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.41421,−

5
16 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.41421,−
5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3
16 ), (1., 12 ), (1., 12 ), (2.,− 1

3 ), (−2.44949,− 5
16 ), (2.,− 1

4 ),

(−2.44949,− 3
16 ), (−2.44949, 5

16 ), (2.,
5
12 ), (2.,

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 5

16 ), (2.82843,
23
48 ),

(−1.73205, 38 ), (−1.73205,− 1
8 ), (1.41421,−

3
16 ), (−1.73205, 38 ), (−1.73205,− 1

8 ), (1.41421,−
3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 5

16 ), (−2.44949, 7
16 ),

(2.,− 1
8 ), (−2.44949,− 1

16 ), (2.,−
11
24 ), (2.,−

11
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 16 ), (−2.44949, 3

16 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
3 ), (−2.44949,− 5

16 ), (2.82843,−
19
48 ),

(−1.73205, 12 ), (−1.73205, 0), (1.41421,− 1
16 ), (−1.73205, 12 ), (−1.73205, 0), (1.41421,− 1

16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 3
16 ), (1., 12 ), (1., 0), (2.,− 1

3 ), (−2.44949,− 5
16 ), (−2., 0),

(2.44949, 1
16 ), (2.44949,−

7
16 ), (−2.,− 1

3 ), (−2.,− 1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 3

16 ), (1., 12 ), (1., 0), (2.,− 1
3 ), (−2.44949,− 5

16 ),

(−2.82843,− 13
48 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (−1.41421, 1

16 ), (1.73205,
1
8 ), (1.73205,−

3
8 ), (−1.41421, 1

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 3
16 ), (1., 12 ), (1., 0), (2.,− 1

3 ), (−2.44949,− 5
16 ),

(−2.44949,− 5
16 ), (2.,

1
8 ), (−2.44949, 3

16 ), (2.,−
5
24 ), (2.,−

5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 16 ), (−2.44949, 3

16 ), (1., 12 ), (1., 0), (2.,− 1
3 ), (−2.44949,− 5

16 ),

(−2.82843,− 7
48 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (−1.41421, 3

16 ), (1.73205,
1
4 ), (1.73205,−

1
4 ), (−1.41421, 3

16 )}

Rank 8; #30

1. c = 0, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (−2.44949,− 7
16 ), (2., 13 ), (2.,− 1

4 ),

(−2.44949,− 1
16 ), (−2.44949, 7

16 ), (2.,
1
12 ), (2.,

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,
1
3 ), (2.82843,

7
48 ),

(−1.73205, 0), (−1.73205, 12 ), (1.41421,−
3
16 ), (−1.73205, 0), (−1.73205, 12 ), (1.41421,−

3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (−2.44949,− 7
16 ), (2., 13 ), (2.,− 1

8 ),

(−2.44949,− 7
16 ), (−2.44949, 1

16 ), (2.,
5
24 ), (2.,

5
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,
1
3 ), (2.82843,

13
48 ),

(−1.73205, 18 ), (−1.73205,− 3
8 ), (1.41421,−

1
16 ), (−1.73205, 18 ), (−1.73205,− 3

8 ), (1.41421,−
1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 7

16 ), (2.,− 1
6 ),

(−2.44949,− 5
16 ), (−2.44949, 3

16 ), (2., 0), (2.,
1
3 ), (2.,

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
6 ), (2.82843,

19
48 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.41421,

1
16 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.41421,
1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 7

16 ), (2.,− 1
6 ), (2., 18 ),

(−2.44949, 5
16 ), (−2.44949,− 3

16 ), (2.,
11
24 ), (2.,

11
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
6 ), (2.82843,−

23
48 ),

(−1.73205,− 1
8 ), (−1.73205, 38 ), (1.41421,

3
16 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.41421,
3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 7

16 ), (2.,− 1
6 ),

(−2.44949,− 1
16 ), (2.,

1
4 ), (−2.44949, 7

16 ), (2.,−
5
12 ), (2.,−

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
6 ), (2.82843,−

17
48 ),

(−1.73205, 12 ), (−1.73205, 0), (1.41421, 5
16 ), (−1.73205, 12 ), (−1.73205, 0), (1.41421, 5

16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 7

16 ), (2.,− 1
6 ), (2., 38 ),

(−2.44949, 1
16 ), (−2.44949,− 7

16 ), (2.,−
7
24 ), (2.,−

7
24 )}
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12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 7
16 ), (2.,− 1

6 ),

(−2.82843,− 11
48 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (−1.41421, 7

16 ), (1.73205,−
3
8 ), (1.73205,

1
8 ), (−1.41421, 7

16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 1
16 ), (2., 13 ), (1., 12 ), (1., 0), (−2.44949,− 7

16 ), (2.,− 1
6 ), (−2., 12 ),

(2.44949,− 5
16 ), (2.44949,

3
16 ), (−2.,− 1

6 ), (−2.,− 1
6 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 1

16 ), (2., 13 ), (1., 12 ), (1., 0), (−2.44949,− 7
16 ), (2.,− 1

6 ),

(−2.82843,− 5
48 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (−1.41421,− 7

16 ), (1.73205,
1
4 ), (1.73205,−

1
4 ), (−1.41421,− 7

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 1
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (−2.44949,− 7

16 ), (2.,−
1
6 ), (−2.,− 3

8 ),

(2.44949,− 3
16 ), (2.44949,

5
16 ), (−2.,− 1

24 ), (−2.,− 1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (−2.44949,− 7

16 ), (2.,
1
3 ), (1.,

1
2 ), (1., 0), (−2.44949, 1

16 ), (2.,−
1
6 ), (−2.82843, 1

48 ),

(1.73205, 38 ), (1.73205,−
1
8 ), (−1.41421,− 5

16 ), (1.73205,
3
8 ), (1.73205,−

1
8 ), (−1.41421,− 5

16 )}
Rank 8; #31

1. c = 0, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (−2.44949,− 7

16 ), (2.,− 1
3 ), (2., 14 ),

(−2.44949,− 1
16 ), (−2.44949, 7

16 ), (2.,−
1
12 ), (2.,−

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
3 ), (2.82843,−

1
48 ),

(−1.73205, 0), (−1.73205, 12 ), (1.41421,
5
16 ), (−1.73205, 0), (−1.73205, 12 ), (1.41421,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (−2.44949,− 7

16 ), (2.,− 1
3 ),

(−2.44949,− 7
16 ), (−2.44949, 1

16 ), (2.,
3
8 ), (2.,

1
24 ), (2.,

1
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
3 ), (2.82843,

5
48 ),

(−1.73205, 18 ), (−1.73205,− 3
8 ), (1.41421,

7
16 ), (−1.73205, 18 ), (−1.73205,− 3

8 ), (1.41421,
7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (−2.44949,− 7

16 ), (2.,− 1
3 ), (2., 12 ),

(−2.44949, 3
16 ), (−2.44949,− 5

16 ), (2.,
1
6 ), (2.,

1
6 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
3 ), (2.82843,

11
48 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.41421,−

7
16 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.41421,−
7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2.,

1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
3 ), (−2.44949, 5

16 ),

(2.,− 3
8 ), (−2.44949,− 3

16 ), (2.,
7
24 ), (2.,

7
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
3 ), (2.82843,

17
48 ),

(−1.73205,− 1
8 ), (−1.73205, 38 ), (1.41421,−

5
16 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.41421,−
5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (−2.44949,− 7

16 ), (2.,− 1
3 ), (2.,− 1

4 ),

(−2.44949,− 1
16 ), (−2.44949, 7

16 ), (2.,
5
12 ), (2.,

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
3 ), (2.82843,

23
48 ),

(−1.73205, 12 ), (−1.73205, 0), (1.41421,− 3
16 ), (−1.73205, 12 ), (−1.73205, 0), (1.41421,− 3

16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (−2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 12 ), (−2.44949,− 7

16 ), (2.,− 1
3 ), (2.,− 1

8 ),

(−2.44949,− 7
16 ), (−2.44949, 1

16 ), (2.,−
11
24 ), (2.,−

11
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 1

16 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 7

16 ), (2.,−
1
3 ), (2.82843,−

19
48 ),

(−1.73205,− 3
8 ), (−1.73205, 18 ), (1.41421,−

1
16 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.41421,−
1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 1
16 ), (2., 16 ), (1., 12 ), (1., 0), (−2.44949,− 7

16 ), (2.,− 1
3 ), (−2., 0),

(2.44949,− 5
16 ), (2.44949,

3
16 ), (−2.,− 1

3 ), (−2.,− 1
3 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 1

16 ), (2., 16 ), (1., 12 ), (1., 0), (−2.44949,− 7
16 ), (2.,− 1

3 ),

(−2.82843,− 13
48 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (−1.41421, 1

16 ), (1.73205,
1
4 ), (1.73205,−

1
4 ), (−1.41421, 1

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 1
16 ), (2.,

1
6 ), (1.,

1
2 ), (1., 0), (−2.44949,− 7

16 ), (2.,−
1
3 ), (−2.44949, 5

16 ),

(2., 18 ), (−2.44949,− 3
16 ), (2.,−

5
24 ), (2.,−

5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (−2.44949,− 7

16 ), (2., 16 ), (1., 12 ), (1., 0), (−2.44949, 1
16 ), (2.,− 1

3 ),

(−2.82843,− 7
48 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (−1.41421, 3

16 ), (1.73205,
3
8 ), (1.73205,−

1
8 ), (−1.41421, 3

16 )}
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Rank 8; #32

1. c = 0, (di, θi) = {(1., 0), (1., 0), (−2.44949,− 3
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (−2.44949, 5
16 ), (2., 13 ), (2.,− 1

4 ),

(−2.44949, 3
16 ), (−2.44949,− 5

16 ), (2.,
1
12 ), (2.,

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949,− 3

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949, 5

16 ), (2.,
1
3 ), (2.82843,

7
48 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.41421,−

3
16 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.41421,−
3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (−2.44949,− 3
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (−2.44949, 5
16 ), (2., 13 ), (2.,− 1

8 ),

(−2.44949,− 3
16 ), (−2.44949, 5

16 ), (2.,
5
24 ), (2.,

5
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 5

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 3

16 ), (2.,
1
3 ), (2.82843,

13
48 ),

(−1.73205, 38 ), (−1.73205,− 1
8 ), (1.41421,−

1
16 ), (−1.73205, 38 ), (−1.73205,− 1

8 ), (1.41421,−
1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (−2.44949, 5
16 ), (2.,

1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 3

16 ), (2.,−
1
6 ), (−2.44949, 7

16 ),

(−2.44949,− 1
16 ), (2., 0), (2.,

1
3 ), (2.,

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 5

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 3

16 ), (2.,−
1
6 ), (2.82843,

19
48 ),

(−1.73205, 12 ), (−1.73205, 0), (1.41421, 1
16 ), (−1.73205, 12 ), (−1.73205, 0), (1.41421, 1

16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (−2.44949, 5
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 3

16 ), (2.,− 1
6 ), (2., 18 ),

(−2.44949, 1
16 ), (−2.44949,− 7

16 ), (2.,
11
24 ), (2.,

11
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 5

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 3

16 ), (2.,−
1
6 ), (2.82843,−

23
48 ),

(−1.73205, 18 ), (−1.73205,− 3
8 ), (1.41421,

3
16 ), (−1.73205, 18 ), (−1.73205,− 3

8 ), (1.41421,
3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (−2.44949, 5
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 3

16 ), (2.,− 1
6 ), (2., 14 ),

(−2.44949,− 5
16 ), (−2.44949, 3

16 ), (2.,−
5
12 ), (2.,−

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 5

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 3

16 ), (2.,−
1
6 ), (2.82843,−

17
48 ),

(−1.73205, 14 ), (−1.73205,− 1
4 ), (1.41421,

5
16 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.41421,
5
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (−2.44949, 5
16 ), (2.,

1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 3

16 ), (2.,−
1
6 ), (2.44949,−

3
16 ),

(−2., 38 ), (2.44949,
5
16 ), (−2.,− 7

24 ), (−2.,− 7
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 5

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 3

16 ), (2.,−
1
6 ), (2.82843,−

11
48 ),

(−1.73205,− 1
8 ), (−1.73205, 38 ), (1.41421,

7
16 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.41421,
7
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 5
16 ), (2., 13 ), (1., 12 ), (1., 0), (−2.44949,− 3

16 ), (2.,− 1
6 ), (−2., 12 ),

(2.44949,− 1
16 ), (2.44949,

7
16 ), (−2.,− 1

6 ), (−2.,− 1
6 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 5

16 ), (2., 13 ), (1., 12 ), (1., 0), (−2.44949,− 3
16 ), (2.,− 1

6 ),

(−2.82843,− 5
48 ), (1.73205, 0), (1.73205,

1
2 ), (−1.41421,− 7

16 ), (1.73205, 0), (1.73205,
1
2 ), (−1.41421,− 7

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 5
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (−2.44949,− 3

16 ), (2.,−
1
6 ), (−2.,− 3

8 ),

(2.44949,− 7
16 ), (2.44949,

1
16 ), (−2.,− 1

24 ), (−2.,− 1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 5

16 ), (2.,
1
3 ), (1.,

1
2 ), (1., 0), (−2.44949,− 3

16 ), (2.,−
1
6 ), (−2.82843, 1

48 ),

(1.73205,− 3
8 ), (1.73205,

1
8 ), (−1.41421,− 5

16 ), (1.73205,−
3
8 ), (1.73205,

1
8 ), (−1.41421,− 5

16 )}

Rank 8; #33

1. c = 0, (di, θi) = {(1., 0), (1., 0), (−2.44949, 3
16 ), (2.,−

1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 5

16 ), (2.,
1
3 ), (−2.44949, 5

16 ),

(2.,− 1
4 ), (−2.44949,− 3

16 ), (2.,
1
12 ), (2.,

1
12 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 3

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 5

16 ), (2.,
1
3 ), (2.82843,

7
48 ),

(−1.73205,− 1
8 ), (−1.73205, 38 ), (1.41421,−

3
16 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.41421,−
3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (−2.44949, 3
16 ), (2.,− 1

6 ), (1., 12 ), (1., 12 ), (−2.44949,− 5
16 ), (2., 13 ), (2.,− 1

8 ),

(−2.44949,− 1
16 ), (−2.44949, 7

16 ), (2.,
5
24 ), (2.,

5
24 )}
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4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 3

16 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 5

16 ), (2.,
1
3 ), (2.82843,

13
48 ),

(−1.73205, 0), (−1.73205, 12 ), (1.41421,−
1
16 ), (−1.73205, 0), (−1.73205, 12 ), (1.41421,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (−2.44949, 3
16 ), (2.,

1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 5

16 ), (2.,−
1
6 ), (−2.44949, 1

16 ),

(2., 0), (−2.44949,− 7
16 ), (2.,

1
3 ), (2.,

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 3

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 5

16 ), (2.,−
1
6 ), (2.82843,

19
48 ),

(−1.73205,− 3
8 ), (−1.73205, 18 ), (1.41421,

1
16 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.41421,
1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (−2.44949, 3
16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 5

16 ), (2.,− 1
6 ), (2., 18 ),

(−2.44949, 3
16 ), (−2.44949,− 5

16 ), (2.,
11
24 ), (2.,

11
24 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 3

16 ), (2.,
1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 5

16 ), (2.,−
1
6 ), (2.82843,−

23
48 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.41421,

3
16 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.41421,
3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (−2.44949, 3
16 ), (2.,

1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 5

16 ), (2.,−
1
6 ), (2.44949,

5
16 ),

(2.44949,− 3
16 ), (−2., 14 ), (−2.,− 5

12 ), (−2.,− 5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 3

16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 5
16 ), (2.,− 1

6 ),

(−2.82843,− 17
48 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (−1.41421, 5

16 ), (1.73205,
3
8 ), (1.73205,−

1
8 ), (−1.41421, 5

16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (−2.44949, 3
16 ), (2.,

1
3 ), (1.,

1
2 ), (1.,

1
2 ), (−2.44949,− 5

16 ), (2.,−
1
6 ), (−2.44949, 7

16 ),

(2., 38 ), (−2.44949,− 1
16 ), (2.,−

7
24 ), (2.,−

7
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (−2.44949, 3

16 ), (2., 13 ), (1., 12 ), (1., 12 ), (−2.44949,− 5
16 ), (2.,− 1

6 ),

(−2.82843,− 11
48 ), (1.73205,

1
2 ), (1.73205, 0), (−1.41421, 7

16 ), (1.73205,
1
2 ), (1.73205, 0), (−1.41421, 7

16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 3
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (−2.44949,− 5

16 ), (2.,−
1
6 ), (2.44949,

1
16 ),

(−2., 12 ), (2.44949,−
7
16 ), (−2.,− 1

6 ), (−2.,− 1
6 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 3

16 ), (2., 13 ), (1., 12 ), (1., 0), (−2.44949,− 5
16 ), (2.,− 1

6 ),

(−2.82843,− 5
48 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (−1.41421,− 7

16 ), (1.73205,
1
8 ), (1.73205,−

3
8 ), (−1.41421,− 7

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 3
16 ), (2.,

1
3 ), (1.,

1
2 ), (1., 0), (−2.44949,− 5

16 ), (2.,−
1
6 ), (−2.,− 3

8 ),

(2.44949, 3
16 ), (2.44949,−

5
16 ), (−2.,− 1

24 ), (−2.,− 1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (−2.44949, 3

16 ), (2.,
1
3 ), (1.,

1
2 ), (1., 0), (−2.44949,− 5

16 ), (2.,−
1
6 ), (−2.82843, 1

48 ),

(1.73205, 14 ), (1.73205,−
1
4 ), (−1.41421,− 5

16 ), (1.73205,
1
4 ), (1.73205,−

1
4 ), (−1.41421,− 5

16 )}

Rank 8; #62

1. c = 0, (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1
4 ),

(2.41421,− 1
4 ), (4.82843,

3
8 ), (4.82843,−

3
8 ), (3.41421, 0), (3.41421, 0), (3.41421, 0), (3.41421, 0)}

2. c = 1
2 , (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1

4 ),

(2.41421,− 1
4 ), (4.82843,

1
16 ), (4.82843,

1
16 ), (3.41421,

7
16 ), (3.41421,−

5
16 ), (3.41421,

7
16 ), (3.41421,−

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1
4 ),

(2.41421,− 1
4 ), (4.82843,−

1
4 ), (4.82843,

1
2 ), (3.41421,

1
8 ), (3.41421,

1
8 ), (3.41421,

1
8 ), (3.41421,

1
8 )}

4. c = 3
2 , (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1

4 ),

(2.41421,− 1
4 ), (4.82843,

3
16 ), (4.82843,

3
16 ), (3.41421,−

7
16 ), (3.41421,−

3
16 ), (3.41421,−

7
16 ), (3.41421,−

3
16 )}

5. c = 2, (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1
4 ),

(2.41421,− 1
4 ), (4.82843,−

3
8 ), (4.82843,−

1
8 ), (3.41421,

1
4 ), (3.41421,

1
4 ), (3.41421,

1
4 ), (3.41421,

1
4 )}

6. c = 5
2 , (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1

4 ),

(2.41421,− 1
4 ), (4.82843,

5
16 ), (4.82843,

5
16 ), (3.41421,−

5
16 ), (3.41421,−

1
16 ), (3.41421,−

5
16 ), (3.41421,−

1
16 )}

7. c = 3, (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1
4 ),

(2.41421,− 1
4 ), (4.82843,−

1
4 ), (4.82843, 0), (3.41421,

3
8 ), (3.41421,

3
8 ), (3.41421,

3
8 ), (3.41421,

3
8 )}
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8. c = 7
2 , (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1

4 ),

(2.41421,− 1
4 ), (4.82843,

7
16 ), (4.82843,

7
16 ), (3.41421,−

3
16 ), (3.41421,

1
16 ), (3.41421,−

3
16 ), (3.41421,

1
16 )}

9. c = 4, (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1
4 ),

(2.41421,− 1
4 ), (4.82843,

1
8 ), (4.82843,−

1
8 ), (3.41421,

1
2 ), (3.41421,

1
2 ), (3.41421,

1
2 ), (3.41421,

1
2 )}

10. c = 9
2 , (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1

4 ),

(2.41421,− 1
4 ), (4.82843,−

7
16 ), (4.82843,−

7
16 ), (3.41421,−

1
16 ), (3.41421,

3
16 ), (3.41421,−

1
16 ), (3.41421,

3
16 )}

11. c = 5, (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1
4 ),

(2.41421,− 1
4 ), (4.82843, 0), (4.82843,

1
4 ), (3.41421,−

3
8 ), (3.41421,−

3
8 ), (3.41421,−

3
8 ), (3.41421,−

3
8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (5.82843, 0), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 12 ), (2.41421,− 1

4 ),

(2.41421,− 1
4 ), (4.82843,−

5
16 ), (4.82843,−

5
16 ), (3.41421,

1
16 ), (3.41421,

5
16 ), (3.41421,

1
16 ), (3.41421,

5
16 )}

13. c = 6, (di, θi) = {(1., 0), (5.82843, 12 ), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 0), (2.41421,− 1
4 ),

(2.41421,− 1
4 ), (4.82843,

3
8 ), (4.82843,

1
8 ), (3.41421,−

1
4 ), (3.41421,−

1
4 ), (3.41421,−

1
4 ), (3.41421,−

1
4 )}

14. c = 13
2 , (di, θi) = {(1., 0), (5.82843, 12 ), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 0), (2.41421,− 1

4 ),

(2.41421,− 1
4 ), (4.82843,−

3
16 ), (4.82843,−

3
16 ), (3.41421,

7
16 ), (3.41421,

3
16 ), (3.41421,

7
16 ), (3.41421,

3
16 )}

15. c = 7, (di, θi) = {(1., 0), (5.82843, 12 ), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 0), (2.41421,− 1
4 ),

(2.41421,− 1
4 ), (4.82843,

1
2 ), (4.82843,

1
4 ), (3.41421,−

1
8 ), (3.41421,−

1
8 ), (3.41421,−

1
8 ), (3.41421,−

1
8 )}

16. c = 15
2 , (di, θi) = {(1., 0), (5.82843, 12 ), (2.41421, 14 ), (2.41421, 14 ), (1., 12 ), (5.82843, 0), (2.41421,− 1

4 ),

(2.41421,− 1
4 ), (4.82843,−

1
16 ), (4.82843,−

1
16 ), (3.41421,−

7
16 ), (3.41421,

5
16 ), (3.41421,−

7
16 ), (3.41421,

5
16 )}

Rank 8; #63

1. c = 0, (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,
1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2., 18 ), (2.,−
1
8 ), (1.41421,

1
4 ), (−1.41421,− 1

4 ), (1.41421,
1
4 ), (−1.41421,− 1

4 )}

2. c = 1
2 , (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,

1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2., 5
16 ), (2.,−

3
16 ), (−1.41421,− 1

16 ), (1.41421,
3
16 ), (−1.41421,− 1

16 ), (1.41421,
3
16 )}

3. c = 1, (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,
1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2., 14 ), (2., 0), (−1.41421,− 1
8 ), (1.41421,

3
8 ), (−1.41421,− 1

8 ), (1.41421,
3
8 )}

4. c = 3
2 , (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,

1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2., 7
16 ), (2.,−

1
16 ), (−1.41421, 1

16 ), (1.41421,
5
16 ), (−1.41421, 1

16 ), (1.41421,
5
16 )}

5. c = 2, (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,
1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2., 18 ), (2.,
3
8 ), (1.41421, 0), (−1.41421, 12 ), (1.41421, 0), (−1.41421, 12 )}

6. c = 5
2 , (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,

1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(2., 1
16 ), (−2.,− 7

16 ), (1.41421,
7
16 ), (−1.41421, 3

16 ), (1.41421,
7
16 ), (−1.41421, 3

16 )}

7. c = 3, (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,
1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2., 12 ), (2.,
1
4 ), (−1.41421, 18 ), (1.41421,−

3
8 ), (−1.41421, 18 ), (1.41421,−

3
8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,

1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2.,− 5
16 ), (2.,

3
16 ), (−1.41421, 5

16 ), (1.41421,−
7
16 ), (−1.41421, 5

16 ), (1.41421,−
7
16 )}

9. c = 4, (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,
1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(2.,− 3
8 ), (−2., 38 ), (−1.41421,− 1

4 ), (1.41421,
1
4 ), (−1.41421,− 1

4 ), (1.41421,
1
4 )}

10. c = 9
2 , (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,

1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2.,− 3
16 ), (2.,

5
16 ), (1.41421,−

5
16 ), (−1.41421, 7

16 ), (1.41421,−
5
16 ), (−1.41421, 7

16 )}

11. c = 5, (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,
1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(2., 12 ), (−2.,− 1
4 ), (1.41421,−

1
8 ), (−1.41421, 38 ), (1.41421,−

1
8 ), (−1.41421, 38 )}
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12. c = 11
2 , (di, θi) = {(1., 0), (−1., 0), (−0.414214, 14 ), (2.41421,

1
4 ), (1.,

1
2 ), (−1., 12 ), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(2., 7
16 ), (−2.,− 1

16 ), (1.41421,−
3
16 ), (−1.41421,− 7

16 ), (1.41421,−
3
16 ), (−1.41421,− 7

16 )}

13. c = 6, (di, θi) = {(1., 0), (−1., 12 ), (−0.414214, 14 ), (2.41421,
1
4 ), (1.,

1
2 ), (−1., 0), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2.,− 3
8 ), (2.,−

1
8 ), (1.41421,

1
2 ), (−1.41421, 0), (1.41421, 12 ), (−1.41421, 0)}

14. c = 13
2 , (di, θi) = {(1., 0), (−1., 12 ), (−0.414214, 14 ), (2.41421,

1
4 ), (1.,

1
2 ), (−1., 0), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(−2., 1
16 ), (2.,−

7
16 ), (−1.41421,− 5

16 ), (1.41421,−
1
16 ), (−1.41421,− 5

16 ), (1.41421,−
1
16 )}

15. c = 7, (di, θi) = {(1., 0), (−1., 12 ), (−0.414214, 14 ), (2.41421,
1
4 ), (1.,

1
2 ), (−1., 0), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(2., 0), (−2.,− 1
4 ), (1.41421,−

3
8 ), (−1.41421, 18 ), (1.41421,−

3
8 ), (−1.41421, 18 )}

16. c = 15
2 , (di, θi) = {(1., 0), (−1., 12 ), (−0.414214, 14 ), (2.41421,

1
4 ), (1.,

1
2 ), (−1., 0), (−0.414214,− 1

4 ), (2.41421,−
1
4 ),

(2.,− 5
16 ), (−2., 3

16 ), (−1.41421,− 3
16 ), (1.41421,

1
16 ), (−1.41421,− 3

16 ), (1.41421,
1
16 )}

Rank 8; #64

1. c = 0, (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1.,
1
2 ), (0.171573,

1
2 ), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (0.828427,−

1
8 ), (0.828427,

1
8 ), (−0.585786, 0), (−0.585786, 0), (−0.585786, 0), (−0.585786, 0)}

2. c = 1
2 , (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1., 12 ), (0.171573, 12 ),

(−0.414214,− 1
4 ), (−0.414214,− 1

4 ), (−0.828427, 1
16 ), (−0.828427, 1

16 ), (0.585786,− 1
16 ), (0.585786, 3

16 ),

(0.585786,− 1
16 ), (0.585786,

3
16 )}

3. c = 1, (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1.,
1
2 ), (0.171573,

1
2 ), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (−0.828427, 0), (−0.828427, 14 ), (0.585786,

1
8 ), (0.585786,

1
8 ), (0.585786,

1
8 ), (0.585786,

1
8 )}

4. c = 3
2 , (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1.,

1
2 ), (0.171573,

1
2 ), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (−0.828427, 3

16 ), (−0.828427, 3
16 ), (0.585786, 5

16 ), (0.585786, 1
16 ), (0.585786, 5

16 ),

(0.585786, 1
16 )}

5. c = 2, (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1.,
1
2 ), (0.171573,

1
2 ), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (−0.828427, 38 ), (−0.828427, 18 ), (0.585786,

1
4 ), (0.585786,

1
4 ), (0.585786,

1
4 ), (0.585786,

1
4 )}

6. c = 5
2 , (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1.,

1
2 ), (0.171573,

1
2 ), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (−0.828427, 5

16 ), (−0.828427, 5
16 ), (0.585786, 3

16 ), (0.585786, 7
16 ), (0.585786, 3

16 ),

(0.585786, 7
16 )}

7. c = 3, (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1.,
1
2 ), (0.171573,

1
2 ), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (−0.828427, 14 ), (−0.828427, 12 ), (0.585786,

3
8 ), (0.585786,

3
8 ), (0.585786,

3
8 ), (0.585786,

3
8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1., 12 ), (0.171573, 12 ),

(−0.414214,− 1
4 ), (−0.414214,− 1

4 ), (−0.828427, 7
16 ), (−0.828427, 7

16 ), (0.585786,− 7
16 ), (0.585786, 5

16 ),

(0.585786,− 7
16 ), (0.585786,

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1.,
1
2 ), (0.171573,

1
2 ), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (−0.828427, 38 ), (−0.828427,− 3

8 ), (0.585786,
1
2 ), (0.585786,

1
2 ), (0.585786,

1
2 ), (0.585786,

1
2 )}

10. c = 9
2 , (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1.,

1
2 ), (0.171573,

1
2 ), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (−0.828427,− 7

16 ), (−0.828427,− 7
16 ), (0.585786,− 5

16 ), (0.585786, 7
16 ), (0.585786,− 5

16 ),

(0.585786, 7
16 )}

11. c = 5, (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1., 12 ), (0.171573, 12 ),

(−0.414214,− 1
4 ), (−0.414214,− 1

4 ), (−0.828427,− 1
4 ), (−0.828427, 12 ), (0.585786,− 3

8 ), (0.585786,− 3
8 ),

(0.585786,− 3
8 ), (0.585786,−

3
8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (0.171573, 0), (−0.414214, 14 ), (−0.414214, 14 ), (1.,

1
2 ), (0.171573,

1
2 ), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (−0.828427,− 5

16 ), (−0.828427,− 5
16 ), (0.585786,− 7

16 ), (0.585786,− 3
16 ), (0.585786,− 7

16 ),

(0.585786,− 3
16 )}



33

13. c = 6, (di, θi) = {(1., 0), (0.171573, 12 ), (−0.414214, 14 ), (−0.414214, 14 ), (1., 12 ), (0.171573, 0),

(−0.414214,− 1
4 ), (−0.414214,− 1

4 ), (−0.828427,− 1
8 ), (−0.828427,− 3

8 ), (0.585786,− 1
4 ), (0.585786,− 1

4 ),

(0.585786,− 1
4 ), (0.585786,−

1
4 )}

14. c = 13
2 , (di, θi) = {(1., 0), (0.171573, 12 ), (−0.414214, 14 ), (−0.414214, 14 ), (1.,

1
2 ), (0.171573, 0), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (0.828427,− 3

16 ), (0.828427,− 3
16 ), (−0.585786,− 5

16 ), (−0.585786,− 1
16 ), (−0.585786,− 5

16 ),

(−0.585786,− 1
16 )}

15. c = 7, (di, θi) = {(1., 0), (0.171573, 12 ), (−0.414214, 14 ), (−0.414214, 14 ), (1., 12 ), (0.171573, 0),

(−0.414214,− 1
4 ), (−0.414214,− 1

4 ), (−0.828427,− 1
4 ), (−0.828427, 0), (0.585786,− 1

8 ), (0.585786,− 1
8 ),

(0.585786,− 1
8 ), (0.585786,−

1
8 )}

16. c = 15
2 , (di, θi) = {(1., 0), (0.171573, 12 ), (−0.414214, 14 ), (−0.414214, 14 ), (1.,

1
2 ), (0.171573, 0), (−0.414214,− 1

4 ),

(−0.414214,− 1
4 ), (0.828427,− 1

16 ), (0.828427,− 1
16 ), (−0.585786,− 3

16 ), (−0.585786, 1
16 ), (−0.585786,− 3

16 ),

(−0.585786, 1
16 )}

Rank 8; #65

1. c = 3
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776,− 1

8 ), (1., 12 ), (4.26197,− 3
8 ), (5.02734,− 1

4 ),

(2.84776, 38 ), (5.12583, 2564 ), (1.96157, 2164 ), (4.73565,− 11
64 ), (3.62451, 9

64 ), (1.96157, 2164 ), (4.73565,− 11
64 ),

(3.62451, 9
64 )}

2. c = 7
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776,− 1

8 ), (1., 12 ), (4.26197,− 3
8 ), (5.02734,− 1

4 ),

(2.84776, 38 ), (2.77408,
25
64 ), (6.69722,−

7
64 ), (5.12583,

13
64 ), (3.62451,

29
64 ), (3.62451,

29
64 )}

3. c = 11
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776,− 1

8 ), (1., 12 ), (4.26197,− 3
8 ), (5.02734,− 1

4 ),

(2.84776, 38 ), (5.12583,− 31
64 ), (1.96157, 2964 ), (4.73565,− 3

64 ), (3.62451, 1764 ), (1.96157, 2964 ), (4.73565,− 3
64 ),

(3.62451, 1764 )}

4. c = 15
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776,− 1

8 ), (1., 12 ), (4.26197,− 3
8 ), (5.02734,− 1

4 ),

(2.84776, 38 ), (2.77408,−
31
64 ), (6.69722,

1
64 ), (5.12583,

21
64 ), (3.62451,−

27
64 ), (3.62451,−

27
64 )}

5. c = 19
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776,− 1

8 ), (1., 12 ), (4.26197,− 3
8 ), (5.02734,− 1

4 ),

(2.84776, 38 ), (5.12583,− 23
64 ), (4.73565, 5

64 ), (1.96157,− 27
64 ), (3.62451, 2564 ), (4.73565, 5

64 ), (1.96157,− 27
64 ),

(3.62451, 2564 )}

6. c = 23
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776,− 1

8 ), (1., 12 ), (4.26197,− 3
8 ), (5.02734,− 1

4 ),

(2.84776, 38 ), (2.77408,−
23
64 ), (6.69722,

9
64 ), (5.12583,

29
64 ), (3.62451,−

19
64 ), (3.62451,−

19
64 )}

7. c = 27
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (5.12583,− 15

64 ), (4.73565, 1364 ), (1.96157,− 19
64 ), (3.62451,− 31

64 ), (4.73565, 1364 ), (1.96157,− 19
64 ),

(3.62451,− 31
64 )}

8. c = 31
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (6.69722,

17
64 ), (2.77408,−

15
64 ), (5.12583,−

27
64 ), (3.62451,−

11
64 ), (3.62451,−

11
64 )}

9. c = 35
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (5.12583,− 7

64 ), (1.96157,− 11
64 ), (4.73565, 2164 ), (3.62451,− 23

64 ), (1.96157,− 11
64 ), (4.73565, 2164 ),

(3.62451,− 23
64 )}

10. c = 39
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (2.77408,−

7
64 ), (6.69722,

25
64 ), (5.12583,−

19
64 ), (3.62451,−

3
64 ), (3.62451,−

3
64 )}

11. c = 43
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (5.12583, 1

64 ), (1.96157,− 3
64 ), (4.73565, 2964 ), (3.62451,− 15

64 ), (1.96157,− 3
64 ), (4.73565, 2964 ),

(3.62451,− 15
64 )}

12. c = 47
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (2.77408,

1
64 ), (6.69722,−

31
64 ), (5.12583,−

11
64 ), (3.62451,

5
64 ), (3.62451,

5
64 )}
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13. c = 51
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (5.12583, 9

64 ), (4.73565,− 27
64 ), (1.96157, 5

64 ), (3.62451,− 7
64 ), (4.73565,− 27

64 ), (1.96157, 5
64 ),

(3.62451,− 7
64 )}

14. c = 55
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (2.77408,

9
64 ), (6.69722,−

23
64 ), (5.12583,−

3
64 ), (3.62451,

13
64 ), (3.62451,

13
64 )}

15. c = 59
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (5.12583, 1764 ), (4.73565,− 19

64 ), (1.96157, 1364 ), (3.62451, 1
64 ), (4.73565,− 19

64 ), (1.96157, 1364 ),

(3.62451, 1
64 )}

16. c = 63
8 , (di, θi) = {(1., 0), (4.26197, 18 ), (5.02734, 14 ), (2.84776, 38 ), (1., 12 ), (4.26197,− 3

8 ), (5.02734,− 1
4 ),

(2.84776,− 1
8 ), (2.77408,

17
64 ), (6.69722,−

15
64 ), (5.12583,

5
64 ), (3.62451,

21
64 ), (3.62451,

21
64 )}

Rank 8; #66

1. c = 1
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197,− 1

8 ), (1., 12 ), (2.84776,− 3
8 ), (5.02734,− 1

4 ),

(4.26197, 38 ), (2.77408,−
17
64 ), (6.69722,

15
64 ), (5.12583,−

5
64 ), (3.62451,−

21
64 ), (3.62451,−

21
64 )}

2. c = 5
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197,− 1

8 ), (1., 12 ), (2.84776,− 3
8 ), (5.02734,− 1

4 ),

(4.26197, 38 ), (5.12583,− 17
64 ), (4.73565, 1964 ), (1.96157,− 13

64 ), (3.62451,− 1
64 ), (4.73565, 1964 ), (1.96157,− 13

64 ),

(3.62451,− 1
64 )}

3. c = 9
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197,− 1

8 ), (1., 12 ), (2.84776,− 3
8 ), (5.02734,− 1

4 ),

(4.26197, 38 ), (2.77408,−
9
64 ), (6.69722,

23
64 ), (5.12583,

3
64 ), (3.62451,−

13
64 ), (3.62451,−

13
64 )}

4. c = 13
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197,− 1

8 ), (1., 12 ), (2.84776,− 3
8 ), (5.02734,− 1

4 ),

(4.26197, 38 ), (5.12583,− 9
64 ), (1.96157,− 5

64 ), (4.73565, 2764 ), (3.62451, 7
64 ), (1.96157,− 5

64 ), (4.73565, 2764 ),

(3.62451, 7
64 )}

5. c = 17
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197,− 1

8 ), (1., 12 ), (2.84776,− 3
8 ), (5.02734,− 1

4 ),

(4.26197, 38 ), (2.77408,−
1
64 ), (6.69722,

31
64 ), (5.12583,

11
64 ), (3.62451,−

5
64 ), (3.62451,−

5
64 )}

6. c = 21
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197,− 1

8 ), (1., 12 ), (2.84776,− 3
8 ), (5.02734,− 1

4 ),

(4.26197, 38 ), (5.12583,− 1
64 ), (1.96157, 3

64 ), (4.73565,− 29
64 ), (3.62451, 1564 ), (1.96157, 3

64 ), (4.73565,− 29
64 ),

(3.62451, 1564 )}

7. c = 25
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (6.69722,−

25
64 ), (2.77408,

7
64 ), (5.12583,

19
64 ), (3.62451,

3
64 ), (3.62451,

3
64 )}

8. c = 29
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (5.12583, 7

64 ), (4.73565,− 21
64 ), (1.96157, 1164 ), (3.62451, 2364 ), (4.73565,− 21

64 ), (1.96157, 1164 ),

(3.62451, 2364 )}

9. c = 33
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (6.69722,−

17
64 ), (2.77408,

15
64 ), (5.12583,

27
64 ), (3.62451,

11
64 ), (3.62451,

11
64 )}

10. c = 37
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (5.12583, 1564 ), (4.73565,− 13

64 ), (1.96157, 1964 ), (3.62451, 3164 ), (4.73565,− 13
64 ), (1.96157, 1964 ),

(3.62451, 3164 )}

11. c = 41
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (6.69722,−

9
64 ), (2.77408,

23
64 ), (5.12583,−

29
64 ), (3.62451,

19
64 ), (3.62451,

19
64 )}

12. c = 45
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (5.12583, 2364 ), (1.96157, 2764 ), (4.73565,− 5

64 ), (3.62451,− 25
64 ), (1.96157, 2764 ), (4.73565,− 5

64 ),

(3.62451,− 25
64 )}

13. c = 49
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (6.69722,−

1
64 ), (2.77408,

31
64 ), (5.12583,−

21
64 ), (3.62451,

27
64 ), (3.62451,

27
64 )}
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14. c = 53
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (5.12583, 3164 ), (1.96157,− 29

64 ), (4.73565, 3
64 ), (3.62451,− 17

64 ), (1.96157,− 29
64 ), (4.73565, 3

64 ),

(3.62451,− 17
64 )}

15. c = 57
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (2.77408,−

25
64 ), (6.69722,

7
64 ), (5.12583,−

13
64 ), (3.62451,−

29
64 ), (3.62451,−

29
64 )}

16. c = 61
8 , (di, θi) = {(1., 0), (2.84776, 18 ), (5.02734, 14 ), (4.26197, 38 ), (1., 12 ), (2.84776,− 3

8 ), (5.02734,− 1
4 ),

(4.26197,− 1
8 ), (5.12583,− 25

64 ), (4.73565, 1164 ), (1.96157,− 21
64 ), (3.62451,− 9

64 ), (4.73565, 1164 ), (1.96157,− 21
64 ),

(3.62451,− 9
64 )}

Rank 8; #67

1. c = 1
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153,−

1
8 ), (1.,

1
2 ), (1.76537,−

3
8 ), (−1.49661,− 1

4 ),

(0.351153, 38 ), (1.79995,
3
64 ), (−1.66294,− 9

64 ), (0.688812,
23
64 ), (−1.27276, 1964 ), (−1.66294,− 9

64 ), (0.688812,
23
64 ),

(−1.27276, 1964 )}

2. c = 5
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153,−

1
8 ), (1.,

1
2 ), (1.76537,−

3
8 ), (−1.49661,− 1

4 ),

(0.351153, 38 ), (−1.79995, 2364 ), (0.974127,
27
64 ), (−2.35175,− 5

64 ), (1.27276,
7
64 ), (1.27276,

7
64 )}

3. c = 9
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153,−

1
8 ), (1.,

1
2 ), (1.76537,−

3
8 ), (−1.49661,− 1

4 ),

(0.351153, 38 ), (1.79995,
11
64 ), (−1.66294,− 1

64 ), (0.688812,
31
64 ), (−1.27276, 2764 ), (−1.66294,− 1

64 ), (0.688812,
31
64 ),

(−1.27276, 2764 )}

4. c = 13
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153,−

1
8 ), (1.,

1
2 ), (1.76537,−

3
8 ), (−1.49661,− 1

4 ),

(0.351153, 38 ), (−1.79995, 3164 ), (0.974127,−
29
64 ), (−2.35175, 3

64 ), (1.27276,
15
64 ), (1.27276,

15
64 )}

5. c = 17
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153,−

1
8 ), (1.,

1
2 ), (1.76537,−

3
8 ), (−1.49661,− 1

4 ),

(0.351153, 38 ), (1.79995,
19
64 ), (0.688812,−

25
64 ), (−1.66294, 7

64 ), (−1.27276,− 29
64 ), (0.688812,−

25
64 ), (−1.66294, 7

64 ),

(−1.27276,− 29
64 )}

6. c = 21
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153,−

1
8 ), (1.,

1
2 ), (1.76537,−

3
8 ), (−1.49661,− 1

4 ),

(0.351153, 38 ), (1.79995,−
25
64 ), (2.35175,

11
64 ), (−0.974127,− 21

64 ), (−1.27276, 2364 ), (−1.27276, 2364 )}

7. c = 25
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ), (−1.49661,− 1
4 ),

(0.351153,− 1
8 ), (1.79995, 2764 ), (0.688812,− 17

64 ), (−1.66294, 1564 ), (−1.27276,− 21
64 ), (0.688812,− 17

64 ),

(−1.66294, 1564 ), (−1.27276,− 21
64 )}

8. c = 29
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ), (−1.49661,− 1
4 ),

(0.351153,− 1
8 ), (1.79995,−

17
64 ), (2.35175,

19
64 ), (−0.974127,− 13

64 ), (−1.27276, 3164 ), (−1.27276, 3164 )}

9. c = 33
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ), (−1.49661,− 1
4 ),

(0.351153,− 1
8 ), (−1.79995,− 29

64 ), (1.66294, 2364 ), (−0.688812,− 9
64 ), (1.27276,− 13

64 ), (1.66294, 2364 ),

(−0.688812,− 9
64 ), (1.27276,−

13
64 )}

10. c = 37
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ), (−1.49661,− 1
4 ),

(0.351153,− 1
8 ), (−1.79995,− 9

64 ), (−2.35175, 2764 ), (0.974127,−
5
64 ), (1.27276,−

25
64 ), (1.27276,−

25
64 )}

11. c = 41
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ), (−1.49661,− 1
4 ),

(0.351153,− 1
8 ), (−1.79995,− 21

64 ), (1.66294, 3164 ), (−0.688812,− 1
64 ), (1.27276,− 5

64 ), (1.66294, 3164 ),

(−0.688812,− 1
64 ), (1.27276,−

5
64 )}

12. c = 45
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ), (−1.49661,− 1
4 ),

(0.351153,− 1
8 ), (1.79995,−

1
64 ), (2.35175,−

29
64 ), (−0.974127, 3

64 ), (−1.27276,− 17
64 ), (−1.27276,− 17

64 )}

13. c = 49
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ),

(−1.49661,− 1
4 ), (0.351153,−

1
8 ), (1.79995,−

13
64 ), (0.688812,

7
64 ), (−1.66294,− 25

64 ), (−1.27276, 3
64 ), (0.688812,

7
64 ),

(−1.66294,− 25
64 ), (−1.27276, 3

64 )}
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14. c = 53
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ), (−1.49661,− 1
4 ),

(0.351153,− 1
8 ), (1.79995,

7
64 ), (−0.974127, 1164 ), (2.35175,−

21
64 ), (−1.27276,− 9

64 ), (−1.27276,− 9
64 )}

15. c = 57
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ), (−1.49661,− 1
4 ),

(0.351153,− 1
8 ), (−1.79995,− 5

64 ), (−0.688812, 1564 ), (1.66294,− 17
64 ), (1.27276, 1164 ), (−0.688812, 1564 ),

(1.66294,− 17
64 ), (1.27276,

11
64 )}

16. c = 61
8 , (di, θi) = {(1., 0), (1.76537, 18 ), (−1.49661, 14 ), (0.351153, 38 ), (1., 12 ), (1.76537,− 3

8 ), (−1.49661,− 1
4 ),

(0.351153,− 1
8 ), (1.79995,

15
64 ), (−0.974127, 1964 ), (2.35175,−

13
64 ), (−1.27276,− 1

64 ), (−1.27276,− 1
64 )}

Rank 8; #68

1. c = 3
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,−

1
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537, 38 ), (−1.79995,− 15
64 ), (−2.35175, 1364 ), (0.974127,−

19
64 ), (1.27276,

1
64 ), (1.27276,

1
64 )}

2. c = 7
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,−

1
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537, 38 ), (1.79995,
5
64 ), (0.688812,−

15
64 ), (−1.66294, 1764 ), (−1.27276,− 11

64 ), (0.688812,−
15
64 ), (−1.66294, 1764 ),

(−1.27276,− 11
64 )}

3. c = 11
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,−

1
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537, 38 ), (1.79995,−
7
64 ), (2.35175,

21
64 ), (−0.974127,− 11

64 ), (−1.27276, 9
64 ), (−1.27276, 9

64 )}

4. c = 15
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,−

1
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537, 38 ), (1.79995,
13
64 ), (−1.66294, 2564 ), (0.688812,−

7
64 ), (−1.27276,− 3

64 ), (−1.66294, 2564 ), (0.688812,−
7
64 ),

(−1.27276,− 3
64 )}

5. c = 19
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,−

1
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537, 38 ), (−1.79995, 1
64 ), (−2.35175, 2964 ), (0.974127,−

3
64 ), (1.27276,

17
64 ), (1.27276,

17
64 )}

6. c = 23
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,−

1
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537, 38 ), (1.79995, 2164 ), (−1.66294,− 31
64 ), (0.688812, 1

64 ), (−1.27276, 5
64 ), (−1.66294,− 31

64 ), (0.688812, 1
64 ),

(−1.27276, 5
64 )}

7. c = 27
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (−1.79995, 9

64 ), (0.974127,
5
64 ), (−2.35175,− 27

64 ), (1.27276,
25
64 ), (1.27276,

25
64 )}

8. c = 31
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (1.79995,

29
64 ), (0.688812,

9
64 ), (−1.66294,− 23

64 ), (−1.27276, 1364 ), (0.688812,
9
64 ), (−1.66294,− 23

64 ),

(−1.27276, 1364 )}

9. c = 35
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (−1.79995, 1764 ), (0.974127,

13
64 ), (−2.35175,− 19

64 ), (1.27276,−
31
64 ), (1.27276,−

31
64 )}

10. c = 39
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (1.79995,−

27
64 ), (0.688812,

17
64 ), (−1.66294,− 15

64 ), (−1.27276, 2164 ), (0.688812,
17
64 ), (−1.66294,− 15

64 ),

(−1.27276, 2164 )}

11. c = 43
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (−1.79995, 2564 ), (0.974127,

21
64 ), (−2.35175,− 11

64 ), (1.27276,−
23
64 ), (1.27276,−

23
64 )}

12. c = 47
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (−1.79995,− 19

64 ), (1.66294,−
7
64 ), (−0.688812, 2564 ), (1.27276,

29
64 ), (1.66294,−

7
64 ), (−0.688812, 2564 ),

(1.27276, 2964 )}

13. c = 51
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (−1.79995,− 31

64 ), (−2.35175,− 3
64 ), (0.974127,

29
64 ), (1.27276,−

15
64 ), (1.27276,−

15
64 )}

14. c = 55
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (1.79995,− 11

64 ), (−1.66294, 1
64 ), (0.688812,− 31

64 ), (−1.27276,− 27
64 ), (−1.66294, 1

64 ),

(0.688812,− 31
64 ), (−1.27276,− 27

64 )}
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15. c = 59
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (−1.79995,− 23

64 ), (0.974127,−
27
64 ), (−2.35175, 5

64 ), (1.27276,−
7
64 ), (1.27276,−

7
64 )}

16. c = 63
8 , (di, θi) = {(1., 0), (0.351153, 18 ), (−1.49661, 14 ), (1.76537,

3
8 ), (1.,

1
2 ), (0.351153,−

3
8 ), (−1.49661,− 1

4 ),

(1.76537,− 1
8 ), (−1.79995,− 3

64 ), (−0.688812,− 23
64 ), (1.66294, 9

64 ), (1.27276,− 19
64 ), (−0.688812,− 23

64 ),

(1.66294, 9
64 ), (1.27276,−

19
64 )}

Rank 8; #69

1. c = 1
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958,− 1

8 ), (1.,
1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958, 38 ), (1.20269,−
13
64 ), (−0.460249,− 25

64 ), (1.11114,
7
64 ), (−0.85043, 3

64 ), (−0.460249,− 25
64 ), (1.11114,

7
64 ),

(−0.85043, 3
64 )}

2. c = 5
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958,− 1

8 ), (1.,
1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958, 38 ), (0.650891,−
21
64 ), (1.20269,

7
64 ), (−1.57139, 1164 ), (−0.85043,− 9

64 ), (−0.85043,− 9
64 )}

3. c = 9
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958,− 1

8 ), (1.,
1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958, 38 ), (1.20269,−
5
64 ), (1.11114,

15
64 ), (−0.460249,− 17

64 ), (−0.85043, 1164 ), (1.11114,
15
64 ), (−0.460249,− 17

64 ),

(−0.85043, 1164 )}

4. c = 13
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958,− 1

8 ), (1.,
1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958, 38 ), (−0.650891,− 13
64 ), (−1.20269, 1564 ), (1.57139,

19
64 ), (0.85043,−

1
64 ), (0.85043,−

1
64 )}

5. c = 17
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958,− 1

8 ), (1.,
1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958, 38 ), (1.20269,
3
64 ), (1.11114,

23
64 ), (−0.460249,− 9

64 ), (−0.85043, 1964 ), (1.11114,
23
64 ), (−0.460249,− 9

64 ),

(−0.85043, 1964 )}

6. c = 21
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958,− 1

8 ), (1.,
1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958, 38 ), (−0.650891,− 5
64 ), (−1.20269, 2364 ), (1.57139,

27
64 ), (0.85043,

7
64 ), (0.85043,

7
64 )}

7. c = 25
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958, 38 ), (1.,

1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958,− 1
8 ), (1.20269,

11
64 ), (−0.460249,− 1

64 ), (1.11114,
31
64 ), (−0.85043, 2764 ), (−0.460249,− 1

64 ), (1.11114,
31
64 ),

(−0.85043, 2764 )}

8. c = 29
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958, 38 ), (1.,

1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958,− 1
8 ), (−1.20269, 3164 ), (−0.650891, 3

64 ), (1.57139,−
29
64 ), (0.85043,

15
64 ), (0.85043,

15
64 )}

9. c = 33
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179, 14 ), (−1.17958, 38 ), (1., 12 ), (0.234633,− 3

8 ),

(0.668179,− 1
4 ), (−1.17958,− 1

8 ), (−1.20269, 1964 ), (0.460249,
7
64 ), (−1.11114,− 25

64 ), (0.85043,−
29
64 ), (0.460249,

7
64 ),

(−1.11114,− 25
64 ), (0.85043,−

29
64 )}

10. c = 37
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958, 38 ), (1.,

1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958,− 1
8 ), (−0.650891, 1164 ), (1.57139,−

21
64 ), (−1.20269,− 25

64 ), (0.85043,
23
64 ), (0.85043,

23
64 )}

11. c = 41
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958, 38 ), (1.,

1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958,− 1
8 ), (1.20269, 2764 ), (1.11114,− 17

64 ), (−0.460249, 1564 ), (−0.85043,− 21
64 ), (1.11114,− 17

64 ),

(−0.460249, 1564 ), (−0.85043,− 21
64 )}

12. c = 45
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958, 38 ), (1.,

1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958,− 1
8 ), (1.57139,−

13
64 ), (−1.20269,− 17

64 ), (−0.650891, 1964 ), (0.85043,
31
64 ), (0.85043,

31
64 )}

13. c = 49
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958, 38 ), (1.,

1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958,− 1
8 ), (1.20269,− 29

64 ), (1.11114,− 9
64 ), (−0.460249, 2364 ), (−0.85043,− 13

64 ), (1.11114,− 9
64 ),

(−0.460249, 2364 ), (−0.85043,− 13
64 )}

14. c = 53
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958, 38 ), (1.,

1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958,− 1
8 ), (−0.650891, 2764 ), (1.57139,−

5
64 ), (−1.20269,− 9

64 ), (0.85043,−
25
64 ), (0.85043,−

25
64 )}
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15. c = 57
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958, 38 ), (1.,

1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958,− 1
8 ), (1.20269,− 21

64 ), (−0.460249, 3164 ), (1.11114,− 1
64 ), (−0.85043,− 5

64 ), (−0.460249, 3164 ),

(1.11114,− 1
64 ), (−0.85043,− 5

64 )}

16. c = 61
8 , (di, θi) = {(1., 0), (0.234633, 18 ), (0.668179,

1
4 ), (−1.17958, 38 ), (1.,

1
2 ), (0.234633,−

3
8 ), (0.668179,−

1
4 ),

(−1.17958,− 1
8 ), (−1.20269,− 1

64 ), (1.57139,
3
64 ), (−0.650891,− 29

64 ), (0.85043,−
17
64 ), (0.85043,−

17
64 )}

Rank 8; #70

1. c = 3
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,−

1
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633, 38 ), (1.20269,
1
64 ), (−1.57139,− 3

64 ), (0.650891,
29
64 ), (−0.85043, 1764 ), (−0.85043, 1764 )}

2. c = 7
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,−

1
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633, 38 ), (−1.20269, 2164 ), (−1.11114, 1
64 ), (0.460249,−

31
64 ), (0.85043,

5
64 ), (−1.11114, 1

64 ), (0.460249,−
31
64 ),

(0.85043, 5
64 )}

3. c = 11
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,−

1
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633, 38 ), (0.650891,−
27
64 ), (1.20269,

9
64 ), (−1.57139, 5

64 ), (−0.85043, 2564 ), (−0.85043, 2564 )}

4. c = 15
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,−

1
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633, 38 ), (1.20269,
29
64 ), (1.11114,

9
64 ), (−0.460249,− 23

64 ), (−0.85043, 1364 ), (1.11114,
9
64 ), (−0.460249,− 23

64 ),

(−0.85043, 1364 )}

5. c = 19
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,−

1
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633, 38 ), (0.650891,−
19
64 ), (1.20269,

17
64 ), (−1.57139, 1364 ), (−0.85043,− 31

64 ), (−0.85043,− 31
64 )}

6. c = 23
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,−

1
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633, 38 ), (−1.20269,− 27
64 ), (0.460249,−

15
64 ), (−1.11114, 1764 ), (0.85043,

21
64 ), (0.460249,−

15
64 ), (−1.11114, 1764 ),

(0.85043, 2164 )}

7. c = 27
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,

3
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633,− 1
8 ), (0.650891,−

11
64 ), (−1.57139, 2164 ), (1.20269,

25
64 ), (−0.85043,− 23

64 ), (−0.85043,− 23
64 )}

8. c = 31
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,

3
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633,− 1
8 ), (−1.20269,− 19

64 ), (0.460249,− 7
64 ), (−1.11114, 2564 ), (0.85043, 2964 ), (0.460249,− 7

64 ),

(−1.11114, 2564 ), (0.85043,
29
64 )}

9. c = 35
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,

3
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633,− 1
8 ), (1.20269,−

31
64 ), (−1.57139, 2964 ), (0.650891,−

3
64 ), (−0.85043,− 15

64 ), (−0.85043,− 15
64 )}

10. c = 39
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,

3
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633,− 1
8 ), (1.20269,− 11

64 ), (1.11114,− 31
64 ), (−0.460249, 1

64 ), (−0.85043,− 27
64 ), (1.11114,− 31

64 ),

(−0.460249, 1
64 ), (−0.85043,− 27

64 )}

11. c = 43
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,

3
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633,− 1
8 ), (0.650891,

5
64 ), (1.20269,−

23
64 ), (−1.57139,− 27

64 ), (−0.85043,− 7
64 ), (−0.85043,− 7

64 )}

12. c = 47
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,

3
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633,− 1
8 ), (1.20269,− 3

64 ), (1.11114,− 23
64 ), (−0.460249, 9

64 ), (−0.85043,− 19
64 ), (1.11114,− 23

64 ),

(−0.460249, 9
64 ), (−0.85043,− 19

64 )}

13. c = 51
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,

3
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633,− 1
8 ), (0.650891,

13
64 ), (1.20269,−

15
64 ), (−1.57139,− 19

64 ), (−0.85043, 1
64 ), (−0.85043, 1

64 )}

14. c = 55
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179, 14 ), (0.234633, 38 ), (1., 12 ), (−1.17958,− 3

8 ),

(0.668179,− 1
4 ), (0.234633,−

1
8 ), (−1.20269, 5

64 ), (0.460249,
17
64 ), (−1.11114,− 15

64 ), (0.85043,−
11
64 ), (0.460249,

17
64 ),

(−1.11114,− 15
64 ), (0.85043,−

11
64 )}

15. c = 59
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179,

1
4 ), (0.234633,

3
8 ), (1.,

1
2 ), (−1.17958,− 3

8 ), (0.668179,−
1
4 ),

(0.234633,− 1
8 ), (−1.57139,− 11

64 ), (1.20269,−
7
64 ), (0.650891,

21
64 ), (−0.85043, 9

64 ), (−0.85043, 9
64 )}
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16. c = 63
8 , (di, θi) = {(1., 0), (−1.17958, 18 ), (0.668179, 14 ), (0.234633, 38 ), (1., 12 ), (−1.17958,− 3

8 ),

(0.668179,− 1
4 ), (0.234633,−

1
8 ), (−1.20269, 1364 ), (0.460249,

25
64 ), (−1.11114,− 7

64 ), (0.85043,−
3
64 ), (0.460249,

25
64 ),

(−1.11114,− 7
64 ), (0.85043,−

3
64 )}

Rank 8; #71

1. c = 3
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759,− 1

8 ), (1., 12 ), (0.566454,− 3
8 ),

(−0.198912,− 1
4 ), (−0.847759, 38 ), (−1.01959, 9

64 ), (0.941979, 5
64 ), (0.390181,− 27

64 ), (−0.72096,− 7
64 ),

(0.941979, 5
64 ), (0.390181,−

27
64 ), (−0.72096,− 7

64 )}

2. c = 7
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759,− 1

8 ), (1., 12 ), (0.566454,− 3
8 ),

(−0.198912,− 1
4 ), (−0.847759, 38 ), (1.01959,− 3

64 ), (−0.551799,− 23
64 ), (−1.33216, 9

64 ), (0.72096, 1364 ),

(0.72096, 1364 )}

3. c = 11
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759,− 1

8 ), (1., 12 ), (0.566454,− 3
8 ),

(−0.198912,− 1
4 ), (−0.847759, 38 ), (−1.01959, 1764 ), (0.390181,− 19

64 ), (0.941979, 1364 ), (−0.72096, 1
64 ),

(0.390181,− 19
64 ), (0.941979,

13
64 ), (−0.72096, 1

64 )}

4. c = 15
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759,− 1

8 ), (1., 12 ), (0.566454,− 3
8 ),

(−0.198912,− 1
4 ), (−0.847759, 38 ), (−1.33216, 1764 ), (1.01959,

5
64 ), (−0.551799,− 15

64 ), (0.72096,
21
64 ), (0.72096,

21
64 )}

5. c = 19
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759,− 1

8 ), (1., 12 ), (0.566454,− 3
8 ),

(−0.198912,− 1
4 ), (−0.847759, 38 ), (1.01959, 2564 ), (−0.390181,− 11

64 ), (−0.941979, 2164 ), (0.72096, 9
64 ),

(−0.390181,− 11
64 ), (−0.941979, 2164 ), (0.72096,

9
64 )}

6. c = 23
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759,− 1

8 ), (1., 12 ), (0.566454,− 3
8 ),

(−0.198912,− 1
4 ), (−0.847759, 38 ), (−0.551799,− 7

64 ), (1.01959,
13
64 ), (−1.33216, 2564 ), (0.72096,

29
64 ), (0.72096,

29
64 )}

7. c = 27
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (1.01959,− 31
64 ), (−0.941979, 2964 ), (−0.390181,− 3

64 ), (0.72096, 1764 ),

(−0.941979, 2964 ), (−0.390181,− 3
64 ), (0.72096,

17
64 )}

8. c = 31
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (1.01959, 2164 ), (−1.33216,− 31
64 ), (−0.551799, 1

64 ), (0.72096,− 27
64 ),

(0.72096,− 27
64 )}

9. c = 35
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (1.01959,− 23
64 ), (−0.941979,− 27

64 ), (−0.390181, 5
64 ), (0.72096, 2564 ),

(−0.941979,− 27
64 ), (−0.390181, 5

64 ), (0.72096,
25
64 )}

10. c = 39
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (1.01959, 2964 ), (−0.551799, 9
64 ), (−1.33216,− 23

64 ), (0.72096,− 19
64 ),

(0.72096,− 19
64 )}

11. c = 43
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (1.01959,− 15
64 ), (−0.390181, 1364 ), (−0.941979,− 19

64 ), (0.72096,− 31
64 ),

(−0.390181, 1364 ), (−0.941979,− 19
64 ), (0.72096,−

31
64 )}

12. c = 47
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (−1.33216,− 15
64 ), (1.01959,− 27

64 ), (−0.551799, 1764 ), (0.72096,− 11
64 ),

(0.72096,− 11
64 )}

13. c = 51
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (1.01959,− 7
64 ), (−0.390181, 2164 ), (−0.941979,− 11

64 ), (0.72096,− 23
64 ),

(−0.390181, 2164 ), (−0.941979,− 11
64 ), (0.72096,−

23
64 )}

14. c = 55
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (1.01959,− 19
64 ), (−0.551799, 2564 ), (−1.33216,− 7

64 ), (0.72096,− 3
64 ),

(0.72096,− 3
64 )}
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15. c = 59
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (1.01959, 1
64 ), (−0.941979,− 3

64 ), (−0.390181, 2964 ), (0.72096,− 15
64 ),

(−0.941979,− 3
64 ), (−0.390181, 2964 ), (0.72096,−

15
64 )}

16. c = 63
8 , (di, θi) = {(1., 0), (0.566454, 18 ), (−0.198912, 14 ), (−0.847759, 38 ), (1., 12 ), (0.566454,− 3

8 ),

(−0.198912,− 1
4 ), (−0.847759,− 1

8 ), (1.01959,− 11
64 ), (−0.551799,− 31

64 ), (−1.33216, 1
64 ), (0.72096, 5

64 ),

(0.72096, 5
64 )}

Rank 8; #72

1. c = 1
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454,− 1

8 ), (1., 12 ), (−0.847759,− 3
8 ),

(−0.198912,− 1
4 ), (0.566454, 38 ), (1.33216,− 1

64 ), (−1.01959, 1164 ), (0.551799, 3164 ), (−0.72096,− 5
64 ),

(−0.72096,− 5
64 )}

2. c = 5
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454,− 1

8 ), (1., 12 ), (−0.847759,− 3
8 ),

(−0.198912,− 1
4 ), (0.566454, 38 ), (−1.01959,− 1

64 ), (0.390181,− 29
64 ), (0.941979, 3

64 ), (−0.72096, 1564 ),

(0.390181,− 29
64 ), (0.941979,

3
64 ), (−0.72096, 1564 )}

3. c = 9
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454,− 1

8 ), (1., 12 ), (−0.847759,− 3
8 ),

(−0.198912,− 1
4 ), (0.566454,

3
8 ), (−1.33216, 7

64 ), (1.01959,
19
64 ), (−0.551799,− 25

64 ), (0.72096,
3
64 ), (0.72096,

3
64 )}

4. c = 13
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454,− 1

8 ), (1., 12 ), (−0.847759,− 3
8 ),

(−0.198912,− 1
4 ), (0.566454, 38 ), (−1.01959, 7

64 ), (0.390181,− 21
64 ), (0.941979, 1164 ), (−0.72096, 2364 ),

(0.390181,− 21
64 ), (0.941979,

11
64 ), (−0.72096, 2364 )}

5. c = 17
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454,− 1

8 ), (1., 12 ), (−0.847759,− 3
8 ),

(−0.198912,− 1
4 ), (0.566454,

3
8 ), (1.01959,

27
64 ), (−0.551799,− 17

64 ), (−1.33216, 1564 ), (0.72096,
11
64 ), (0.72096,

11
64 )}

6. c = 21
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454,− 1

8 ), (1., 12 ), (−0.847759,− 3
8 ),

(−0.198912,− 1
4 ), (0.566454, 38 ), (1.01959, 1564 ), (−0.941979, 1964 ), (−0.390181,− 13

64 ), (0.72096, 3164 ),

(−0.941979, 1964 ), (−0.390181,− 13
64 ), (0.72096,

31
64 )}

7. c = 25
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (−1.01959,− 29
64 ), (0.551799,− 9

64 ), (1.33216, 2364 ), (−0.72096, 1964 ),

(−0.72096, 1964 )}

8. c = 29
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (−1.01959, 2364 ), (0.941979, 2764 ), (0.390181,− 5
64 ), (−0.72096,− 25

64 ),

(0.941979, 2764 ), (0.390181,−
5
64 ), (−0.72096,− 25

64 )}

9. c = 33
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (1.33216, 3164 ), (−1.01959,− 21
64 ), (0.551799,− 1

64 ), (−0.72096, 2764 ),

(−0.72096, 2764 )}

10. c = 37
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (−1.01959, 3164 ), (0.390181, 3
64 ), (0.941979,− 29

64 ), (−0.72096,− 17
64 ),

(0.390181, 3
64 ), (0.941979,−

29
64 ), (−0.72096,− 17

64 )}

11. c = 41
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (1.33216,− 25
64 ), (0.551799, 7

64 ), (−1.01959,− 13
64 ), (−0.72096,− 29

64 ),

(−0.72096,− 29
64 )}

12. c = 45
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (−1.01959,− 25
64 ), (0.390181, 1164 ), (0.941979,− 21

64 ), (−0.72096,− 9
64 ),

(0.390181, 1164 ), (0.941979,−
21
64 ), (−0.72096,− 9

64 )}

13. c = 49
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (1.33216,− 17
64 ), (0.551799, 1564 ), (−1.01959,− 5

64 ), (−0.72096,− 21
64 ),

(−0.72096,− 21
64 )}
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14. c = 53
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (−1.01959,− 17
64 ), (0.941979,− 13

64 ), (0.390181, 1964 ), (−0.72096,− 1
64 ),

(0.941979,− 13
64 ), (0.390181,

19
64 ), (−0.72096,− 1

64 )}

15. c = 57
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (−1.01959, 3
64 ), (0.551799, 2364 ), (1.33216,− 9

64 ), (−0.72096,− 13
64 ),

(−0.72096,− 13
64 )}

16. c = 61
8 , (di, θi) = {(1., 0), (−0.847759, 18 ), (−0.198912, 14 ), (0.566454, 38 ), (1., 12 ), (−0.847759,− 3

8 ),

(−0.198912,− 1
4 ), (0.566454,− 1

8 ), (−1.01959,− 9
64 ), (0.941979,− 5

64 ), (0.390181, 2764 ), (−0.72096, 7
64 ),

(0.941979,− 5
64 ), (0.390181,

27
64 ), (−0.72096, 7

64 )}

Rank 10; #3

1. c = 0, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (1.,

1
4 ), (1.73205, 0), (1.73205,

1
2 ), (2.,−

1
12 ), (1.,

1
4 ), (1.,

1
4 ), (1.73205, 0), (1.73205,

1
2 ), (2.,−

1
12 ), (1.,

1
4 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (2.44949,−

7
16 ), (2.44949,

1
16 ), (2.82843,−

1
48 ), (1.41421,

5
16 ), (1.41421,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.,

3
8 ), (1.,

3
8 ), (2.,

1
24 ), (1.73205,−

3
8 ), (1.73205,

1
8 ), (1.,

3
8 ), (1.,

3
8 ), (2.,

1
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (2.82843,

5
48 ), (2.44949,

3
16 ), (2.44949,−

5
16 ), (1.41421,

7
16 ), (1.41421,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (1.,

1
2 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (2.,

1
6 ), (1.,

1
2 ), (1.,

1
2 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (2.,

1
6 ), (1.,

1
2 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (2.82843,

11
48 ), (2.44949,−

3
16 ), (2.44949,

5
16 ), (1.41421,−

7
16 ), (1.41421,−

7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.,−

3
8 ), (2.,

7
24 ), (1.,−

3
8 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.,−

3
8 ), (2.,

7
24 ),

(1.,− 3
8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (2.44949,

7
16 ), (2.44949,−

1
16 ), (2.82843,

17
48 ), (1.41421,−

5
16 ), (1.41421,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (1.,− 1

4 ), (1.73205, 12 ), (1.73205, 0), (1.,− 1
4 ), (2., 5

12 ), (1.,− 1
4 ), (1.73205, 12 ), (1.73205, 0), (1.,− 1

4 ),

(2., 5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (2.82843,

23
48 ), (2.44949,

1
16 ), (2.44949,−

7
16 ), (1.41421,−

3
16 ), (1.41421,−

3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.,−

1
8 ), (2.,−

11
24 ), (1.,−

1
8 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.,−

1
8 ), (2.,−

11
24 ),

(1.,− 1
8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
3 ), (2.44949,−

5
16 ), (2.82843,−

19
48 ), (2.44949,

3
16 ), (1.41421,−

1
16 ), (1.41421,−

1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ), (2., 16 ), (1., 12 ), (1.73205, 0), (1.73205, 0), (1., 0),

(2.,− 1
3 ), (1., 0), (1.73205,

1
4 ), (1.73205,−

1
4 ), (2.,−

1
3 ), (1., 0), (1., 0), (1.73205,

1
4 ), (1.73205,−

1
4 ), (2.,−

1
3 ), (1., 0)}

14. c = 13
2 , (di, θi) = {(1., 0), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ), (2., 16 ), (1., 12 ), (1.73205, 0), (1.73205, 0), (1., 0),

(2.,− 1
3 ), (2.82843,−

13
48 ), (2.44949,

5
16 ), (2.44949,−

3
16 ), (1.41421,

1
16 ), (1.41421,

1
16 )}
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15. c = 7, (di, θi) = {(1., 0), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ), (2., 16 ), (1., 12 ), (1.73205, 0), (1.73205, 0), (1., 0),

(2.,− 1
3 ), (1.73205, 38 ), (1.73205,− 1

8 ), (1., 18 ), (1., 18 ), (2.,− 5
24 ), (1.73205, 38 ), (1.73205,− 1

8 ), (1., 18 ), (1., 18 ),

(2.,− 5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ), (2., 16 ), (1., 12 ), (1.73205, 0), (1.73205, 0), (1., 0),

(2.,− 1
3 ), (2.82843,−

7
48 ), (2.44949,

7
16 ), (2.44949,−

1
16 ), (1.41421,

3
16 ), (1.41421,

3
16 )}

Rank 10; #4

1. c = 0, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2.,− 1
6 ), (1.,

1
2 ), (1.73205,

1
2 ), (1.73205,

1
2 ), (1.,

1
2 ),

(2., 13 ), (1.,−
1
4 ), (1.73205, 0), (1.73205,

1
2 ), (2.,

1
12 ), (1.,−

1
4 ), (1.,−

1
4 ), (1.73205, 0), (1.73205,

1
2 ), (2.,

1
12 ), (1.,−

1
4 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2.,− 1

6 ), (1.,
1
2 ), (1.73205,

1
2 ), (1.73205,

1
2 ), (1.,

1
2 ),

(2., 13 ), (2.82843,
7
48 ), (2.44949,

1
16 ), (2.44949,−

7
16 ), (1.41421,−

3
16 ), (1.41421,−

3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2.,− 1
6 ), (1.,

1
2 ), (1.73205,

1
2 ), (1.73205,

1
2 ), (1.,

1
2 ),

(2., 13 ), (1.73205, 18 ), (1.73205,− 3
8 ), (1.,− 1

8 ), (1.,− 1
8 ), (2., 5

24 ), (1.73205, 18 ), (1.73205,− 3
8 ), (1.,− 1

8 ), (1.,− 1
8 ),

(2., 5
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2.,− 1

6 ), (1.,
1
2 ), (1.73205,

1
2 ), (1.73205,

1
2 ), (1.,

1
2 ),

(2., 13 ), (2.82843,
13
48 ), (2.44949,

3
16 ), (2.44949,−

5
16 ), (1.41421,−

1
16 ), (1.41421,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 13 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
6 ), (1., 0), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1., 0), (2.,

1
3 ), (1., 0), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1., 0), (2.,

1
3 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 13 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
6 ), (2.44949,−

3
16 ), (2.44949,

5
16 ), (2.82843,

19
48 ), (1.41421,

1
16 ), (1.41421,

1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 13 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
6 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.,

1
8 ), (2.,

11
24 ), (1.,

1
8 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.,

1
8 ), (2.,

11
24 ), (1.,

1
8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 13 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
6 ), (2.82843,−

23
48 ), (2.44949,

7
16 ), (2.44949,−

1
16 ), (1.41421,

3
16 ), (1.41421,

3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 13 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
6 ), (1.,

1
4 ), (1.73205,

1
2 ), (1.73205, 0), (1.,

1
4 ), (2.,−

5
12 ), (1.,

1
4 ), (1.73205,

1
2 ), (1.73205, 0), (1.,

1
4 ), (2.,−

5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 13 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
6 ), (2.82843,−

17
48 ), (2.44949,

1
16 ), (2.44949,−

7
16 ), (1.41421,

5
16 ), (1.41421,

5
16 )}

11. c = 5, (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 13 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
6 ), (1.73205,− 3

8 ), (1.73205, 18 ), (1., 38 ), (1., 38 ), (2.,− 7
24 ), (1.73205,− 3

8 ), (1.73205, 18 ), (1., 38 ), (1., 38 ),

(2.,− 7
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1.73205, 0), (1.73205, 0), (1., 0), (2., 13 ), (1., 12 ), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ),

(2.,− 1
6 ), (2.82843,−

11
48 ), (2.44949,

3
16 ), (2.44949,−

5
16 ), (1.41421,

7
16 ), (1.41421,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ), (2., 13 ), (1., 12 ), (1.73205, 0), (1.73205, 0), (1., 0),

(2.,− 1
6 ), (1., 12 ), (1.73205, 14 ), (1.73205,− 1

4 ), (2.,− 1
6 ), (1., 12 ), (1., 12 ), (1.73205, 14 ), (1.73205,− 1

4 ), (2.,− 1
6 ),

(1., 12 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ), (2., 13 ), (1., 12 ), (1.73205, 0), (1.73205, 0), (1., 0),

(2.,− 1
6 ), (2.44949,−

3
16 ), (2.82843,−

5
48 ), (2.44949,

5
16 ), (1.41421,−

7
16 ), (1.41421,−

7
16 )}

15. c = 7, (di, θi) = {(1., 0), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ), (2., 13 ), (1., 12 ), (1.73205, 0), (1.73205, 0), (1., 0),

(2.,− 1
6 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.,−

3
8 ), (1.,−

3
8 ), (2.,−

1
24 ), (1.73205,−

1
8 ), (1.73205,

3
8 ), (1.,−

3
8 ), (1.,−

3
8 ),

(2.,− 1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1.73205, 12 ), (1.73205, 12 ), (1., 12 ), (2., 13 ), (1., 12 ), (1.73205, 0), (1.73205, 0), (1., 0),

(2.,− 1
6 ), (2.82843,

1
48 ), (2.44949,

7
16 ), (2.44949,−

1
16 ), (1.41421,−

5
16 ), (1.41421,−

5
16 )}
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Rank 10; #5

1. c = 0, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (−1., 14 ), (1.73205, 0), (1.73205,

1
2 ), (−2.,− 1

12 ), (−1., 14 ), (−1., 14 ), (1.73205, 0), (1.73205,
1
2 ), (−2.,− 1

12 ),

(−1., 14 )}

2. c = 1
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,

1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (−2.44949,− 7

16 ), (−2.44949, 1
16 ), (2.82843,−

1
48 ), (1.41421,

5
16 ), (1.41421,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.,
3
8 ), (1.,

3
8 ), (2.,

1
24 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.,
3
8 ), (1.,

3
8 ),

(2., 1
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,

1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (2.82843,

5
48 ), (−2.44949, 3

16 ), (−2.44949,− 5
16 ), (1.41421,

7
16 ), (1.41421,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (1.,

1
2 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (2.,
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (2.,
1
6 ),

(1., 12 )}

6. c = 5
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,

1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (2.82843,

11
48 ), (−2.44949,− 3

16 ), (−2.44949, 5
16 ), (1.41421,−

7
16 ), (1.41421,−

7
16 )}

7. c = 3, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.,− 3
8 ), (2., 7

24 ), (1.,− 3
8 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.,− 3
8 ),

(2., 7
24 ), (1.,−

3
8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,

1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (−2.44949, 7

16 ), (−2.44949,− 1
16 ), (2.82843,

17
48 ), (1.41421,−

5
16 ), (1.41421,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (1.,−

1
4 ), (−1.73205, 12 ), (−1.73205, 0), (1.,− 1

4 ), (2.,
5
12 ), (1.,−

1
4 ), (−1.73205, 12 ), (−1.73205, 0), (1.,− 1

4 ),

(2., 5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,

1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (2.82843,

23
48 ), (−2.44949, 1

16 ), (−2.44949,− 7
16 ), (1.41421,−

3
16 ), (1.41421,−

3
16 )}

11. c = 5, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
3 ), (−1.73205, 18 ), (−1.73205,− 3

8 ), (1.,−
1
8 ), (2.,−

11
24 ), (1.,−

1
8 ), (−1.73205, 18 ), (−1.73205,− 3

8 ), (1.,−
1
8 ),

(2.,− 11
24 ), (1.,−

1
8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 16 ), (1., 12 ), (−1.73205, 12 ), (−1.73205, 12 ),

(1., 12 ), (2.,−
1
3 ), (−2.44949,− 5

16 ), (2.82843,−
19
48 ), (−2.44949, 3

16 ), (1.41421,−
1
16 ), (1.41421,−

1
16 )}

13. c = 6, (di, θi) = {(1., 0), (−1.73205, 12 ), (−1.73205, 12 ), (1.,
1
2 ), (2.,

1
6 ), (1.,

1
2 ), (−1.73205, 0), (−1.73205, 0), (1., 0),

(2.,− 1
3 ), (1., 0), (−1.73205, 14 ), (−1.73205,− 1

4 ), (2.,−
1
3 ), (1., 0), (1., 0), (−1.73205, 14 ), (−1.73205,− 1

4 ), (2.,−
1
3 ),

(1., 0)}

14. c = 13
2 , (di, θi) = {(1., 0), (−1.73205, 12 ), (−1.73205, 12 ), (1., 12 ), (2., 16 ), (1., 12 ), (−1.73205, 0), (−1.73205, 0),

(1., 0), (2.,− 1
3 ), (2.82843,−

13
48 ), (−2.44949, 5

16 ), (−2.44949,− 3
16 ), (1.41421,

1
16 ), (1.41421,

1
16 )}

15. c = 7, (di, θi) = {(1., 0), (−1.73205, 12 ), (−1.73205, 12 ), (1.,
1
2 ), (2.,

1
6 ), (1.,

1
2 ), (−1.73205, 0), (−1.73205, 0), (1., 0),

(2.,− 1
3 ), (−1.73205, 38 ), (−1.73205,− 1

8 ), (1.,
1
8 ), (1.,

1
8 ), (2.,−

5
24 ), (−1.73205, 38 ), (−1.73205,− 1

8 ), (1.,
1
8 ), (1.,

1
8 ),

(2.,− 5
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (−1.73205, 12 ), (−1.73205, 12 ), (1., 12 ), (2., 16 ), (1., 12 ), (−1.73205, 0), (−1.73205, 0),

(1., 0), (2.,− 1
3 ), (2.82843,−

7
48 ), (−2.44949, 7

16 ), (−2.44949,− 1
16 ), (1.41421,

3
16 ), (1.41421,

3
16 )}
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Rank 10; #6

1. c = 0, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2.,− 1
6 ), (1., 12 ), (−1.73205, 12 ), (−1.73205, 12 ),

(1., 12 ), (2.,
1
3 ), (1.,−

1
4 ), (−1.73205, 0), (−1.73205, 12 ), (2.,

1
12 ), (1.,−

1
4 ), (1.,−

1
4 ), (−1.73205, 0), (−1.73205, 12 ),

(2., 1
12 ), (1.,−

1
4 )}

2. c = 1
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2.,− 1

6 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ),

(1., 12 ), (2.,
1
3 ), (2.82843,

7
48 ), (−2.44949, 1

16 ), (−2.44949,− 7
16 ), (1.41421,−

3
16 ), (1.41421,−

3
16 )}

3. c = 1, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2.,− 1
6 ), (1., 12 ), (−1.73205, 12 ), (−1.73205, 12 ),

(1., 12 ), (2., 13 ), (−1.73205, 18 ), (−1.73205,− 3
8 ), (1.,− 1

8 ), (1.,− 1
8 ), (2., 5

24 ), (−1.73205, 18 ), (−1.73205,− 3
8 ),

(1.,− 1
8 ), (1.,−

1
8 ), (2.,

5
24 )}

4. c = 3
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2.,− 1

6 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ),

(1., 12 ), (2.,
1
3 ), (2.82843,

13
48 ), (−2.44949, 3

16 ), (−2.44949,− 5
16 ), (1.41421,−

1
16 ), (1.41421,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 13 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
6 ), (1., 0), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1., 0), (2., 13 ), (1., 0), (−1.73205,− 1
4 ), (−1.73205, 14 ), (1., 0),

(2., 13 )}

6. c = 5
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 13 ), (1.,

1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
6 ), (−2.44949,− 3

16 ), (−2.44949, 5
16 ), (2.82843,

19
48 ), (1.41421,

1
16 ), (1.41421,

1
16 )}

7. c = 3, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 13 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
6 ), (−1.73205, 38 ), (−1.73205,− 1

8 ), (1.,
1
8 ), (2.,

11
24 ), (1.,

1
8 ), (−1.73205, 38 ), (−1.73205,− 1

8 ), (1.,
1
8 ), (2.,

11
24 ),

(1., 18 )}

8. c = 7
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 13 ), (1.,

1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
6 ), (2.82843,−

23
48 ), (−2.44949, 7

16 ), (−2.44949,− 1
16 ), (1.41421,

3
16 ), (1.41421,

3
16 )}

9. c = 4, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 13 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
6 ), (1., 14 ), (−1.73205, 12 ), (−1.73205, 0), (1., 14 ), (2.,− 5

12 ), (1., 14 ), (−1.73205, 12 ), (−1.73205, 0), (1., 14 ),

(2.,− 5
12 )}

10. c = 9
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 13 ), (1.,

1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
6 ), (2.82843,−

17
48 ), (−2.44949, 1

16 ), (−2.44949,− 7
16 ), (1.41421,

5
16 ), (1.41421,

5
16 )}

11. c = 5, (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 13 ), (1.,
1
2 ), (−1.73205, 12 ), (−1.73205, 12 ), (1.,

1
2 ),

(2.,− 1
6 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.,
3
8 ), (1.,

3
8 ), (2.,−

7
24 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.,
3
8 ), (1.,

3
8 ),

(2.,− 7
24 )}

12. c = 11
2 , (di, θi) = {(1., 0), (−1.73205, 0), (−1.73205, 0), (1., 0), (2., 13 ), (1., 12 ), (−1.73205, 12 ), (−1.73205, 12 ),

(1., 12 ), (2.,−
1
6 ), (2.82843,−

11
48 ), (−2.44949, 3

16 ), (−2.44949,− 5
16 ), (1.41421,

7
16 ), (1.41421,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (−1.73205, 12 ), (−1.73205, 12 ), (1.,
1
2 ), (2.,

1
3 ), (1.,

1
2 ), (−1.73205, 0), (−1.73205, 0), (1., 0),

(2.,− 1
6 ), (1.,

1
2 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (2.,−
1
6 ), (1.,

1
2 ), (1.,

1
2 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (2.,−
1
6 ),

(1., 12 )}

14. c = 13
2 , (di, θi) = {(1., 0), (−1.73205, 12 ), (−1.73205, 12 ), (1., 12 ), (2., 13 ), (1., 12 ), (−1.73205, 0), (−1.73205, 0),

(1., 0), (2.,− 1
6 ), (−2.44949,− 3

16 ), (2.82843,−
5
48 ), (−2.44949, 5

16 ), (1.41421,−
7
16 ), (1.41421,−

7
16 )}

15. c = 7, (di, θi) = {(1., 0), (−1.73205, 12 ), (−1.73205, 12 ), (1.,
1
2 ), (2.,

1
3 ), (1.,

1
2 ), (−1.73205, 0), (−1.73205, 0), (1., 0),

(2.,− 1
6 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.,−
3
8 ), (1.,−

3
8 ), (2.,−

1
24 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.,−
3
8 ),

(1.,− 3
8 ), (2.,−

1
24 )}

16. c = 15
2 , (di, θi) = {(1., 0), (−1.73205, 12 ), (−1.73205, 12 ), (1., 12 ), (2., 13 ), (1., 12 ), (−1.73205, 0), (−1.73205, 0),

(1., 0), (2.,− 1
6 ), (2.82843,

1
48 ), (−2.44949, 7

16 ), (−2.44949,− 1
16 ), (1.41421,−

5
16 ), (1.41421,−

5
16 )}
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Rank 10; #7

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205, 14 ), (1.73205,− 1

4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1., 14 ), (1., 14 ), (2.,− 1

12 ), (1.73205,− 1
4 ), (1.73205, 14 ), (1., 14 ), (1., 14 ), (2.,− 1

12 ), (1.73205, 14 ),

(1.73205,− 1
4 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (1.73205, 14 ), (1.73205,− 1
4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.41421,

5
16 ), (1.41421,

5
16 ), (2.82843,−

1
48 ), (2.44949,−

3
16 ), (2.44949,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205, 14 ), (1.73205,− 1

4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1., 38 ), (1., 38 ), (2., 1

24 ), (1.73205,− 1
8 ), (1.73205, 38 ), (1., 38 ), (1., 38 ), (2., 1

24 ), (1.73205, 38 ),

(1.73205,− 1
8 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (1.73205, 14 ), (1.73205,− 1
4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.41421,

7
16 ), (1.41421,

7
16 ), (2.82843,

5
48 ), (2.44949,−

1
16 ), (2.44949,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205, 14 ), (1.73205,− 1

4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (1.73205, 0), (1.73205,

1
2 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (1.73205,

1
2 ), (1.73205, 0)}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (1.73205, 14 ), (1.73205,− 1
4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.41421,−

7
16 ), (1.41421,−

7
16 ), (2.82843,

11
48 ), (2.44949,

1
16 ), (2.44949,−

7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205, 14 ), (1.73205,− 1

4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.,−

3
8 ), (1.,−

3
8 ), (2.,

7
24 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.,−

3
8 ), (1.,−

3
8 ), (2.,

7
24 ), (1.73205,−

3
8 ),

(1.73205, 18 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (1.73205, 14 ), (1.73205,− 1
4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.41421,−

5
16 ), (1.41421,−

5
16 ), (2.82843,

17
48 ), (2.44949,

3
16 ), (2.44949,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205, 14 ), (1.73205,− 1

4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.,−

1
4 ), (1.,−

1
4 ), (2.,

5
12 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.,−

1
4 ), (1.,−

1
4 ), (2.,

5
12 ), (1.73205,−

1
4 ),

(1.73205, 14 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (1.73205, 14 ), (1.73205,− 1
4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.41421,−

3
16 ), (1.41421,−

3
16 ), (2.82843,

23
48 ), (2.44949,

5
16 ), (2.44949,−

3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205, 14 ), (1.73205,− 1

4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.,− 1

8 ), (1.,− 1
8 ), (2.,− 11

24 ), (1.73205, 38 ), (1.73205,− 1
8 ), (1.,− 1

8 ), (1.,− 1
8 ), (2.,− 11

24 ),

(1.73205,− 1
8 ), (1.73205,

3
8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (1.73205, 14 ), (1.73205,− 1
4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.41421,−

1
16 ), (1.41421,−

1
16 ), (2.82843,−

19
48 ), (2.44949,

7
16 ), (2.44949,−

1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205, 14 ), (1.73205,− 1

4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1., 0), (1., 0), (2.,− 1

3 ), (1.73205, 12 ), (1.73205, 0), (1., 0), (1., 0), (2.,− 1
3 ), (1.73205, 0),

(1.73205, 12 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (1.73205, 14 ), (1.73205,− 1
4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.41421,

1
16 ), (1.41421,

1
16 ), (2.82843,−

13
48 ), (2.44949,−

7
16 ), (2.44949,

1
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205, 14 ), (1.73205,− 1

4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1., 18 ), (1., 18 ), (2.,− 5

24 ), (1.73205,− 3
8 ), (1.73205, 18 ), (1., 18 ), (1., 18 ), (2.,− 5

24 ), (1.73205, 18 ),

(1.73205,− 3
8 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (1.73205, 14 ), (1.73205,− 1
4 ), (1., 12 ), (1., 12 ), (2., 16 ), (1.73205, 14 ),

(1.73205,− 1
4 ), (1.41421,

3
16 ), (1.41421,

3
16 ), (2.82843,−

7
48 ), (2.44949,−

5
16 ), (2.44949,

3
16 )}
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Rank 10; #8

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1
4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (1.73205,− 1
4 ),

(1.73205, 14 ), (1.,−
1
4 ), (1.,−

1
4 ), (2.,

1
12 ), (1.73205,

1
4 ), (1.73205,−

1
4 ), (1.,−

1
4 ), (1.,−

1
4 ), (2.,

1
12 ), (1.73205,−

1
4 ),

(1.73205, 14 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1

4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1
6 ), (1.73205,− 1

4 ),

(1.73205, 14 ), (1.41421,−
3
16 ), (1.41421,−

3
16 ), (2.82843,

7
48 ), (2.44949,

5
16 ), (2.44949,−

3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1
4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (1.73205,− 1
4 ),

(1.73205, 14 ), (1.,−
1
8 ), (1.,−

1
8 ), (2.,

5
24 ), (1.73205,

3
8 ), (1.73205,−

1
8 ), (1.,−

1
8 ), (1.,−

1
8 ), (2.,

5
24 ), (1.73205,−

1
8 ),

(1.73205, 38 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1

4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1
6 ), (1.73205,− 1

4 ),

(1.73205, 14 ), (1.41421,−
1
16 ), (1.41421,−

1
16 ), (2.82843,

13
48 ), (2.44949,

7
16 ), (2.44949,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1
4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (1.73205,− 1
4 ),

(1.73205, 14 ), (1., 0), (1., 0), (2.,
1
3 ), (1.73205,

1
2 ), (1.73205, 0), (1., 0), (1., 0), (2.,

1
3 ), (1.73205, 0), (1.73205,

1
2 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1

4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1
6 ), (1.73205,− 1

4 ),

(1.73205, 14 ), (1.41421,
1
16 ), (1.41421,

1
16 ), (2.82843,

19
48 ), (2.44949,−

7
16 ), (2.44949,

1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1
4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (1.73205,− 1
4 ),

(1.73205, 14 ), (1., 18 ), (1., 18 ), (2., 1124 ), (1.73205,− 3
8 ), (1.73205, 18 ), (1., 18 ), (1., 18 ), (2., 1124 ), (1.73205, 18 ),

(1.73205,− 3
8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1

4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1
6 ), (1.73205,− 1

4 ),

(1.73205, 14 ), (1.41421,
3
16 ), (1.41421,

3
16 ), (2.82843,−

23
48 ), (2.44949,−

5
16 ), (2.44949,

3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1
4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (1.73205,− 1
4 ),

(1.73205, 14 ), (1., 14 ), (1., 14 ), (2.,− 5
12 ), (1.73205,− 1

4 ), (1.73205, 14 ), (1., 14 ), (1., 14 ), (2.,− 5
12 ), (1.73205, 14 ),

(1.73205,− 1
4 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1

4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1
6 ), (1.73205,− 1

4 ),

(1.73205, 14 ), (1.41421,
5
16 ), (1.41421,

5
16 ), (2.82843,−

17
48 ), (2.44949,−

3
16 ), (2.44949,

5
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1
4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (1.73205,− 1
4 ),

(1.73205, 14 ), (1., 38 ), (1., 38 ), (2.,− 7
24 ), (1.73205,− 1

8 ), (1.73205, 38 ), (1., 38 ), (1., 38 ), (2.,− 7
24 ), (1.73205, 38 ),

(1.73205,− 1
8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (1.73205,−

1
4 ),

(1.73205, 14 ), (1.41421,
7
16 ), (1.41421,

7
16 ), (2.82843,−

11
48 ), (2.44949,−

1
16 ), (2.44949,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1
4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (1.73205,− 1
4 ),

(1.73205, 14 ), , (1., 12 ), (1., 12 ), (2.,− 1
6 ), (1.73205, 0), (1.73205, 12 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (1.73205, 12 ),
(1.73205, 0)}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (1.73205,−

1
4 ),

(1.73205, 14 ), (1.41421,−
7
16 ), (1.41421,−

7
16 ), (2.82843,−

5
48 ), (2.44949,

1
16 ), (2.44949,−

7
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,− 1
4 ), (1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (1.73205,− 1
4 ),

(1.73205, 14 ), (1.,−
3
8 ), (1.,−

3
8 ), (2.,−

1
24 ), (1.73205,

1
8 ), (1.73205,−

3
8 ), (1.,−

3
8 ), (1.,−

3
8 ), (2.,−

1
24 ), (1.73205,−

3
8 ),

(1.73205, 18 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,−

1
4 ), (1.73205,

1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (1.73205,−

1
4 ),

(1.73205, 14 ), (1.41421,−
5
16 ), (1.41421,−

5
16 ), (2.82843,

1
48 ), (2.44949,

3
16 ), (2.44949,−

5
16 )}
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Rank 10; #9

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.,
1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.,

1
4 ), (1.,

1
4 ), (2.,−

1
12 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
4 ), (1.,

1
4 ), (2.,−

1
12 ), (−1.73205, 14 ),

(−1.73205,− 1
4 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.41421,

5
16 ), (1.41421,

5
16 ), (2.82843,−

1
48 ), (−2.44949,− 3

16 ), (−2.44949, 5
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.,
1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.,

3
8 ), (1.,

3
8 ), (2.,

1
24 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.,
3
8 ), (1.,

3
8 ), (2.,

1
24 ), (−1.73205, 38 ),

(−1.73205,− 1
8 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.41421,

7
16 ), (1.41421,

7
16 ), (2.82843,

5
48 ), (−2.44949,− 1

16 ), (−2.44949, 7
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.,
1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1., 12 ), (1., 12 ), (2., 16 ), (−1.73205, 0), (−1.73205, 12 ), (1., 12 ), (1., 12 ), (2., 16 ), (−1.73205, 12 ),

(−1.73205, 0)}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.41421,−

7
16 ), (1.41421,−

7
16 ), (2.82843,

11
48 ), (−2.44949, 1

16 ), (−2.44949,− 7
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.,
1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.,− 3

8 ), (1.,− 3
8 ), (2., 7

24 ), (−1.73205, 18 ), (−1.73205,− 3
8 ), (1.,− 3

8 ), (1.,− 3
8 ), (2., 7

24 ),

(−1.73205,− 3
8 ), (−1.73205, 18 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.41421,−

5
16 ), (1.41421,−

5
16 ), (2.82843,

17
48 ), (−2.44949, 3

16 ), (−2.44949,− 5
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.,
1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.,− 1

4 ), (1.,− 1
4 ), (2., 5

12 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,− 1

4 ), (1.,− 1
4 ), (2., 5

12 ),

(−1.73205,− 1
4 ), (−1.73205, 14 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.41421,−

3
16 ), (1.41421,−

3
16 ), (2.82843,

23
48 ), (−2.44949, 5

16 ), (−2.44949,− 3
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.,
1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.,− 1

8 ), (1.,− 1
8 ), (2.,− 11

24 ), (−1.73205, 38 ), (−1.73205,− 1
8 ), (1.,− 1

8 ), (1.,− 1
8 ), (2.,− 11

24 ),

(−1.73205,− 1
8 ), (−1.73205, 38 )}

12. c = 11
2 , (di, θi) = { (1., 0), (1., 0), (2.,− 1

3 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.41421,−

1
16 ), (1.41421,−

1
16 ), (2.82843,−

19
48 ), (−2.44949, 7

16 ), (−2.44949,− 1
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.,
1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1., 0), (1., 0), (2.,− 1

3 ), (−1.73205, 12 ), (−1.73205, 0), (1., 0), (1., 0), (2.,− 1
3 ), (−1.73205, 0),

(−1.73205, 12 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.41421,

1
16 ), (1.41421,

1
16 ), (2.82843,−

13
48 ), (−2.44949,− 7

16 ), (−2.44949, 1
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (−1.73205, 14 ), (−1.73205,− 1

4 ), (1.,
1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.,

1
8 ), (1.,

1
8 ), (2.,−

5
24 ), (−1.73205,− 3

8 ), (−1.73205, 18 ), (1.,
1
8 ), (1.,

1
8 ), (2.,−

5
24 ), (−1.73205, 18 ),

(−1.73205,− 3
8 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,

1
2 ), (1.,

1
2 ), (2.,

1
6 ), (−1.73205, 14 ),

(−1.73205,− 1
4 ), (1.41421,

3
16 ), (1.41421,

3
16 ), (2.82843,−

7
48 ), (−2.44949,− 5

16 ), (−2.44949, 3
16 )}
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Rank 10; #10

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1
4 ), (−1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.,− 1

4 ), (1.,− 1
4 ), (2., 1

12 ), (−1.73205, 14 ), (−1.73205,− 1
4 ), (1.,− 1

4 ), (1.,− 1
4 ),

(2., 1
12 ), (−1.73205,− 1

4 ), (−1.73205, 14 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.41421,−
3
16 ), (1.41421,−

3
16 ), (2.82843,

7
48 ), (−2.44949, 5

16 ), (−2.44949,− 3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1
4 ), (−1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ),

(−1.73205,− 1
4 ), (−1.73205, 14 ), (1.,− 1

8 ), (1.,− 1
8 ), (2., 5

24 ), (−1.73205, 38 ), (−1.73205,− 1
8 ), (1.,− 1

8 ), (1.,− 1
8 ),

(2., 5
24 ), (−1.73205,− 1

8 ), (−1.73205, 38 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.41421,−
1
16 ), (1.41421,−

1
16 ), (2.82843,

13
48 ), (−2.44949, 7

16 ), (−2.44949,− 1
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1
4 ), (−1.73205, 14 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1., 0), (1., 0), (2., 13 ), (−1.73205, 12 ), (−1.73205, 0), (1., 0), (1., 0), (2., 13 ), (−1.73205, 0),

(−1.73205, 12 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.41421,
1
16 ), (1.41421,

1
16 ), (2.82843,

19
48 ), (−2.44949,− 7

16 ), (−2.44949, 1
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1
4 ), (−1.73205, 14 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1., 18 ), (1., 18 ), (2., 1124 ), (−1.73205,− 3
8 ), (−1.73205, 18 ), (1., 18 ), (1., 18 ), (2., 1124 ), (−1.73205, 18 ),

(−1.73205,− 3
8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.41421,
3
16 ), (1.41421,

3
16 ), (2.82843,−

23
48 ), (−2.44949,− 5

16 ), (−2.44949, 3
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1
4 ), (−1.73205, 14 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.,
1
4 ), (1.,

1
4 ), (2.,−

5
12 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
4 ), (1.,

1
4 ), (2.,−

5
12 ), (−1.73205, 14 ),

(−1.73205,− 1
4 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.41421,
5
16 ), (1.41421,

5
16 ), (2.82843,−

17
48 ), (−2.44949,− 3

16 ), (−2.44949, 5
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1
4 ), (−1.73205, 14 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.,
3
8 ), (1.,

3
8 ), (2.,−

7
24 ), (−1.73205,− 1

8 ), (−1.73205, 38 ), (1.,
3
8 ), (1.,

3
8 ), (2.,−

7
24 ), (−1.73205, 38 ),

(−1.73205,− 1
8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.41421,
7
16 ), (1.41421,

7
16 ), (2.82843,−

11
48 ), (−2.44949,− 1

16 ), (−2.44949, 7
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1
4 ), (−1.73205, 14 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1., 12 ), (1., 12 ), (2.,− 1
6 ), (−1.73205, 0), (−1.73205, 12 ), (1., 12 ), (1., 12 ), (2.,− 1

6 ), (−1.73205, 12 ),
(−1.73205, 0)}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.41421,−
7
16 ), (1.41421,−

7
16 ), (2.82843,−

5
48 ), (−2.44949, 1

16 ), (−2.44949,− 7
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1
4 ), (−1.73205, 14 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.,− 3
8 ), (1.,− 3

8 ), (2.,− 1
24 ), (−1.73205, 18 ), (−1.73205,− 3

8 ), (1.,− 3
8 ), (1.,− 3

8 ), (2.,− 1
24 ),

(−1.73205,− 3
8 ), (−1.73205, 18 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 0), (2., 13 ), (−1.73205,− 1

4 ), (−1.73205, 14 ), (1.,
1
2 ), (1.,

1
2 ), (2.,−

1
6 ), (−1.73205,− 1

4 ),

(−1.73205, 14 ), (1.41421,−
5
16 ), (1.41421,−

5
16 ), (2.82843,

1
48 ), (−2.44949, 3

16 ), (−2.44949,− 5
16 )}
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Rank 10; #19

1. c = 0, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
10 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

2
5 ), (2.,

2
5 ),

(2., 12 ), (3.16228,
7
16 ), (3.16228,−

1
16 ), (2.,−

1
10 ), (2.,

1
10 ), (2.,−

1
10 ), (2.,

1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 1
10 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (3.16228,− 7
16 ), (2.,− 2

5 ),

(2., 25 ), (2.82843, 1380 ), (2.82843,− 3
80 ), (2.23607, 0), (2.23607, 12 ), (1.41421,− 7

16 ), (2.23607, 0), (2.23607, 12 ),

(1.41421,− 7
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
10 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

2
5 ), (2.,

2
5 ),

(3.16228,− 7
16 ), (3.16228,

1
16 ), (2.,−

3
8 ), (2.,

1
40 ), (2.,

9
40 ), (2.,

1
40 ), (2.,

9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 1
10 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (3.16228,− 7
16 ), (2.,− 2

5 ),

(2., 25 ), (2.82843, 2380 ), (2.82843, 7
80 ), (2.23607, 18 ), (2.23607,− 3

8 ), (1.41421,− 5
16 ), (2.23607, 18 ), (2.23607,− 3

8 ),

(1.41421,− 5
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
10 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

2
5 ), (2.,

2
5 ),

(2.,− 1
4 ), (3.16228,−

5
16 ), (3.16228,

3
16 ), (2.,

3
20 ), (2.,

7
20 ), (2.,

3
20 ), (2.,

7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 1
10 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (3.16228,− 7
16 ), (2.,− 2

5 ),

(2., 25 ), (2.82843, 3380 ), (2.82843, 1780 ), (2.23607,− 1
4 ), (2.23607, 14 ), (1.41421,− 3

16 ), (2.23607,− 1
4 ), (2.23607, 14 ),

(1.41421,− 3
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
10 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

2
5 ), (2.,

2
5 ),

(3.16228,− 3
16 ), (3.16228,

5
16 ), (2.,−

1
8 ), (2.,

11
40 ), (2.,

19
40 ), (2.,

11
40 ), (2.,

19
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 1
10 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (3.16228,− 7
16 ), (2.,− 2

5 ),

(2., 25 ), (2.82843, 2780 ), (2.82843,− 37
80 ), (2.23607,− 1

8 ), (2.23607, 38 ), (1.41421,− 1
16 ), (2.23607,− 1

8 ), (2.23607, 38 ),

(1.41421,− 1
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
10 ), (2.,

2
5 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

2
5 ), (2.,−

1
10 ),

(3.16228,− 1
16 ), (2., 0), (3.16228,

7
16 ), (2.,

2
5 ), (2.,−

2
5 ), (2.,

2
5 ), (2.,−

2
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2.,
1
10 ), (2.,

2
5 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

2
5 ), (2.,−

1
10 ),

(2.82843,− 27
80 ), (2.82843,

37
80 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,

1
16 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,

1
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
10 ), (2.,

2
5 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

2
5 ), (2.,−

1
10 ),

(3.16228, 1
16 ), (2.,

1
8 ), (3.16228,−

7
16 ), (2.,−

19
40 ), (2.,−

11
40 ), (2.,−

19
40 ), (2.,−

11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 1
10 ), (2., 25 ), (1., 12 ), (1., 12 ), (3.16228,− 7

16 ), (2.,− 2
5 ),

(2.,− 1
10 ), (2.82843,−

17
80 ), (2.82843,−

33
80 ), (2.23607,−

3
8 ), (2.23607,

1
8 ), (1.41421,

3
16 ), (2.23607,−

3
8 ), (2.23607,

1
8 ),

(1.41421, 3
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (3.16228,
1
16 ), (2.,

1
10 ), (2.,

2
5 ), (1.,

1
2 ), (1., 0), (3.16228,−

7
16 ), (2.,−

2
5 ), (2.,−

1
10 ),

(2., 14 ), (3.16228,
3
16 ), (3.16228,−

5
16 ), (2.,−

7
20 ), (2.,−

3
20 ), (2.,−

7
20 ), (2.,−

3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (3.16228, 1

16 ), (2., 1
10 ), (2., 25 ), (1., 12 ), (1., 0), (3.16228,− 7

16 ), (2.,− 2
5 ),

(2.,− 1
10 ), (2.82843,−

23
80 ), (2.82843,−

7
80 ), (2.23607,

1
4 ), (2.23607,−

1
4 ), (1.41421,

5
16 ), (2.23607,

1
4 ), (2.23607,−

1
4 ),

(1.41421, 5
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (3.16228,
1
16 ), (2.,

1
10 ), (2.,

2
5 ), (1.,

1
2 ), (1., 0), (3.16228,−

7
16 ), (2.,−

2
5 ), (2.,−

1
10 ),

(3.16228, 5
16 ), (2.,

3
8 ), (3.16228,−

3
16 ), (2.,−

9
40 ), (2.,−

1
40 ), (2.,−

9
40 ), (2.,−

1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (3.16228,− 7

16 ), (2., 1
10 ), (2., 25 ), (1., 12 ), (1., 0), (3.16228, 1

16 ), (2.,− 2
5 ),

(2.,− 1
10 ), (2.82843,

3
80 ), (2.82843,−

13
80 ), (2.23607,

3
8 ), (2.23607,−

1
8 ), (1.41421,

7
16 ), (2.23607,

3
8 ), (2.23607,−

1
8 ),

(1.41421, 7
16 )}
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Rank 10; #20

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,

2
5 ),

(3.16228,− 3
16 ), (3.16228,

5
16 ), (2.,

1
2 ), (2.,−

1
10 ), (2.,

1
10 ), (2.,−

1
10 ), (2.,

1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228, 3
16 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (3.16228,− 5

16 ),

(2., 25 ), (2.82843, 1380 ), (2.82843,− 3
80 ), (2.23607,− 1

8 ), (2.23607, 38 ), (1.41421,− 7
16 ), (2.23607,− 1

8 ), (2.23607, 38 ),

(1.41421,− 7
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,

2
5 ),

(3.16228,− 1
16 ), (2.,−

3
8 ), (3.16228,

7
16 ), (2.,

1
40 ), (2.,

9
40 ), (2.,

1
40 ), (2.,

9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228,
3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,

2
5 ),

(2.82843, 2380 ), (2.82843,
7
80 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,−

5
16 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,−

5
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,

2
5 ),

(2.,− 1
4 ), (3.16228,−

7
16 ), (3.16228,

1
16 ), (2.,

3
20 ), (2.,

7
20 ), (2.,

3
20 ), (2.,

7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228, 3
16 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (3.16228,− 5

16 ),

(2., 25 ), (2.82843, 1780 ), (2.82843, 3380 ), (2.23607,− 3
8 ), (2.23607, 18 ), (1.41421,− 3

16 ), (2.23607,− 3
8 ), (2.23607, 18 ),

(1.41421,− 3
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,

2
5 ),

(2.,− 1
8 ), (3.16228,

3
16 ), (3.16228,−

5
16 ), (2.,

11
40 ), (2.,

19
40 ), (2.,

11
40 ), (2.,

19
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228, 3
16 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (3.16228,− 5

16 ),

(2., 25 ), (2.82843, 2780 ), (2.82843,− 37
80 ), (2.23607,− 1

4 ), (2.23607, 14 ), (1.41421,− 1
16 ), (2.23607,− 1

4 ), (2.23607, 14 ),

(1.41421,− 1
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

3
16 ), (2.,

2
5 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,−

1
10 ),

(3.16228,− 3
16 ), (2., 0), (3.16228,

5
16 ), (2.,

2
5 ), (2.,−

2
5 ), (2.,

2
5 ), (2.,−

2
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228, 3
16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (3.16228,− 5
16 ),

(2.,− 1
10 ), (2.82843,−

27
80 ), (2.82843,

37
80 ), (2.23607,

3
8 ), (2.23607,−

1
8 ), (1.41421,

1
16 ), (2.23607,

3
8 ), (2.23607,−

1
8 ),

(1.41421, 1
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

3
16 ), (2.,

2
5 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,−

1
10 ),

(2., 18 ), (3.16228,−
1
16 ), (3.16228,

7
16 ), (2.,−

19
40 ), (2.,−

11
40 ), (2.,−

19
40 ), (2.,−

11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228,
3
16 ), (2.,

2
5 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,−

1
10 ),

(2.82843,− 17
80 ), (2.82843,−

33
80 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,

3
16 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,

3
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
10 ), (3.16228,

3
16 ), (2.,

2
5 ), (1.,

1
2 ), (1., 0), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,−

1
10 ),

(3.16228,− 7
16 ), (3.16228,

1
16 ), (2.,

1
4 ), (2.,−

7
20 ), (2.,−

3
20 ), (2.,−

7
20 ), (2.,−

3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (3.16228, 3
16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2

5 ), (3.16228,− 5
16 ),

(2.,− 1
10 ), (2.82843,−

7
80 ), (2.82843,−

23
80 ), (2.23607,

1
8 ), (2.23607,−

3
8 ), (1.41421,

5
16 ), (2.23607,

1
8 ), (2.23607,−

3
8 ),

(1.41421, 5
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
10 ), (3.16228,

3
16 ), (2.,

2
5 ), (1.,

1
2 ), (1., 0), (2.,−

2
5 ), (3.16228,−

5
16 ), (2.,−

1
10 ),

(2., 38 ), (3.16228,−
5
16 ), (3.16228,

3
16 ), (2.,−

9
40 ), (2.,−

1
40 ), (2.,−

9
40 ), (2.,−

1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (3.16228, 3
16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2

5 ), (3.16228,− 5
16 ),

(2.,− 1
10 ), (2.82843,

3
80 ), (2.82843,−

13
80 ), (2.23607,

1
4 ), (2.23607,−

1
4 ), (1.41421,

7
16 ), (2.23607,

1
4 ), (2.23607,−

1
4 ),

(1.41421, 7
16 )}



51

Rank 10; #21

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,−

3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,

5
16 ), (2.,

2
5 ),

(3.16228, 3
16 ), (2.,

1
2 ), (3.16228,−

5
16 ), (2.,−

1
10 ), (2.,

1
10 ), (2.,−

1
10 ), (2.,

1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228,− 3
16 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (3.16228, 5

16 ),

(2., 25 ), (2.82843, 1380 ), (2.82843,− 3
80 ), (2.23607,− 1

4 ), (2.23607, 14 ), (1.41421,− 7
16 ), (2.23607,− 1

4 ), (2.23607, 14 ),

(1.41421,− 7
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,−

3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,

5
16 ), (2.,

2
5 ),

(2.,− 3
8 ), (3.16228,−

3
16 ), (3.16228,

5
16 ), (2.,

1
40 ), (2.,

9
40 ), (2.,

1
40 ), (2.,

9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228, 5
16 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (3.16228,− 3

16 ),

(2., 25 ), (2.82843, 7
80 ), (2.82843, 2380 ), (2.23607, 38 ), (2.23607,− 1

8 ), (1.41421,− 5
16 ), (2.23607, 38 ), (2.23607,− 1

8 ),

(1.41421,− 5
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

5
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

3
16 ), (2.,

2
5 ),

(2.,− 1
4 ), (3.16228,−

1
16 ), (3.16228,

7
16 ), (2.,

3
20 ), (2.,

7
20 ), (2.,

3
20 ), (2.,

7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228,
5
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

3
16 ), (2.,

2
5 ),

(2.82843, 3380 ), (2.82843,
17
80 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,−

3
16 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,−

3
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

5
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

3
16 ), (2.,

2
5 ),

(2.,− 1
8 ), (3.16228,

1
16 ), (3.16228,−

7
16 ), (2.,

11
40 ), (2.,

19
40 ), (2.,

11
40 ), (2.,

19
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228, 5
16 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (3.16228,− 3

16 ),

(2., 25 ), (2.82843, 2780 ), (2.82843,− 37
80 ), (2.23607, 18 ), (2.23607,− 3

8 ), (1.41421,− 1
16 ), (2.23607, 18 ), (2.23607,− 3

8 ),

(1.41421,− 1
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

5
16 ), (2.,

2
5 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

3
16 ), (2.,−

1
10 ),

(2., 0), (3.16228, 3
16 ), (3.16228,−

5
16 ), (2.,

2
5 ), (2.,−

2
5 ), (2.,

2
5 ), (2.,−

2
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228, 5
16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (3.16228,− 3
16 ),

(2.,− 1
10 ), (2.82843,

37
80 ), (2.82843,−

27
80 ), (2.23607,

1
4 ), (2.23607,−

1
4 ), (1.41421,

1
16 ), (2.23607,

1
4 ), (2.23607,−

1
4 ),

(1.41421, 1
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (3.16228,

5
16 ), (2.,

2
5 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (3.16228,−

3
16 ), (2.,−

1
10 ),

(3.16228, 5
16 ), (2.,

1
8 ), (3.16228,−

3
16 ), (2.,−

19
40 ), (2.,−

11
40 ), (2.,−

19
40 ), (2.,−

11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (3.16228, 5
16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (3.16228,− 3
16 ),

(2.,− 1
10 ), (2.82843,−

17
80 ), (2.82843,−

33
80 ), (2.23607,−

1
8 ), (2.23607,

3
8 ), (1.41421,

3
16 ), (2.23607,−

1
8 ), (2.23607,

3
8 ),

(1.41421, 3
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
10 ), (3.16228,

5
16 ), (2.,

2
5 ), (1.,

1
2 ), (1., 0), (2.,−

2
5 ), (3.16228,−

3
16 ), (2.,−

1
10 ),

(3.16228,− 1
16 ), (2.,

1
4 ), (3.16228,

7
16 ), (2.,−

7
20 ), (2.,−

3
20 ), (2.,−

7
20 ), (2.,−

3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
10 ), (3.16228,

5
16 ), (2.,

2
5 ), (1.,

1
2 ), (1., 0), (2.,−

2
5 ), (3.16228,−

3
16 ), (2.,−

1
10 ),

(2.82843,− 23
80 ), (2.82843,−

7
80 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,

5
16 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,

5
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
10 ), (3.16228,

5
16 ), (2.,

2
5 ), (1.,

1
2 ), (1., 0), (2.,−

2
5 ), (3.16228,−

3
16 ), (2.,−

1
10 ),

(2., 38 ), (3.16228,
1
16 ), (3.16228,−

7
16 ), (2.,−

9
40 ), (2.,−

1
40 ), (2.,−

9
40 ), (2.,−

1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (3.16228, 5
16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2

5 ), (3.16228,− 3
16 ),

(2.,− 1
10 ), (2.82843,−

13
80 ), (2.82843,

3
80 ), (2.23607,−

3
8 ), (2.23607,

1
8 ), (1.41421,

7
16 ), (2.23607,−

3
8 ), (2.23607,

1
8 ),

(1.41421, 7
16 )}
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1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,−

1
10 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (2.,

2
5 ), (3.16228,

7
16 ),

(2., 12 ), (3.16228,−
7
16 ), (3.16228,

1
16 ), (2.,−

1
10 ), (2.,

1
10 ), (2.,−

1
10 ), (2.,

1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2.,− 1
10 ), (3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (2., 25 ),

(3.16228, 7
16 ), (2.82843, 1380 ), (2.82843,− 3

80 ), (2.23607,− 3
8 ), (2.23607, 18 ), (1.41421,− 7

16 ), (2.23607,− 3
8 ),

(2.23607, 18 ), (1.41421,−
7
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,−

1
10 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (2.,

2
5 ), (3.16228,

7
16 ),

(3.16228,− 5
16 ), (2.,−

3
8 ), (3.16228,

3
16 ), (2.,

1
40 ), (2.,

9
40 ), (2.,

1
40 ), (2.,

9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2.,− 1
10 ), (3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ),

(2., 25 ), (3.16228, 7
16 ), (2.82843, 2380 ), (2.82843, 7

80 ), (2.23607, 14 ), (2.23607,− 1
4 ), (1.41421,− 5

16 ), (2.23607, 14 ),

(2.23607,− 1
4 ), (1.41421,−

5
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,−

1
10 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (2.,

2
5 ), (3.16228,

7
16 ),

(2.,− 1
4 ), (3.16228,

5
16 ), (3.16228,−

3
16 ), (2.,

3
20 ), (2.,

7
20 ), (2.,

3
20 ), (2.,

7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2.,− 1
10 ), (3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ),

(2., 25 ), (3.16228, 7
16 ), (2.82843, 1780 ), (2.82843, 3380 ), (2.23607, 38 ), (2.23607,− 1

8 ), (1.41421,− 3
16 ), (2.23607, 38 ),

(2.23607,− 1
8 ), (1.41421,−

3
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,−

1
10 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (2.,

2
5 ), (3.16228,

7
16 ),

(2.,− 1
8 ), (3.16228,

7
16 ), (3.16228,−

1
16 ), (2.,

11
40 ), (2.,

19
40 ), (2.,

11
40 ), (2.,

19
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2.,− 1
10 ), (3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (2., 25 ),

(3.16228, 7
16 ), (2.82843,

27
80 ), (2.82843,−

37
80 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,−

1
16 ), (2.23607, 0), (2.23607,

1
2 ),

(1.41421,− 1
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,

2
5 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (2.,−

1
10 ), (3.16228,

7
16 ),

(2., 0), (3.16228, 1
16 ), (3.16228,−

7
16 ), (2.,

2
5 ), (2.,−

2
5 ), (2.,

2
5 ), (2.,−

2
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2., 25 ), (3.16228, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (2.,− 1
10 ),

(3.16228,− 1
16 ), (2.82843, 3780 ), (2.82843,− 27

80 ), (2.23607, 18 ), (2.23607,− 3
8 ), (1.41421, 1

16 ), (2.23607, 18 ),

(2.23607,− 3
8 ), (1.41421,

1
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,

2
5 ), (3.16228,

7
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (2.,−

1
10 ), (3.16228,−

1
16 ),

(3.16228, 3
16 ), (3.16228,−

5
16 ), (2.,

1
8 ), (2.,−

19
40 ), (2.,−

11
40 ), (2.,−

19
40 ), (2.,−

11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2., 25 ), (3.16228, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (2.,− 1
10 ),

(3.16228,− 1
16 ), (2.82843,− 17

80 ), (2.82843,− 33
80 ), (2.23607,− 1

4 ), (2.23607, 14 ), (1.41421, 3
16 ), (2.23607,− 1

4 ),

(2.23607, 14 ), (1.41421,
3
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
10 ), (2.,

2
5 ), (3.16228,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

2
5 ), (2.,−

1
10 ), (3.16228,−

1
16 ),

(2., 14 ), (3.16228,
5
16 ), (3.16228,−

3
16 ), (2.,−

7
20 ), (2.,−

3
20 ), (2.,−

7
20 ), (2.,−

3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (2., 25 ), (3.16228, 7
16 ), (1., 12 ), (1., 0), (2.,− 2

5 ), (2.,− 1
10 ),

(3.16228,− 1
16 ), (2.82843,− 7

80 ), (2.82843,− 23
80 ), (2.23607,− 1

8 ), (2.23607, 38 ), (1.41421, 5
16 ), (2.23607,− 1

8 ),

(2.23607, 38 ), (1.41421,
5
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
10 ), (2.,

2
5 ), (3.16228,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

2
5 ), (2.,−

1
10 ), (3.16228,−

1
16 ),

(2., 38 ), (3.16228,
7
16 ), (3.16228,−

1
16 ), (2.,−

9
40 ), (2.,−

1
40 ), (2.,−

9
40 ), (2.,−

1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2.,

1
10 ), (2.,

2
5 ), (3.16228,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

2
5 ), (2.,−

1
10 ), (3.16228,−

1
16 ),

(2.82843, 3
80 ), (2.82843,−

13
80 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,

7
16 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,

7
16 )}
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1. c = 0, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
5 ), (2.,−

1
5 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

3
10 ), (2.,

3
10 ),

(3.16228, 7
16 ), (3.16228,−

1
16 ), (2., 0), (2.,

1
5 ), (2.,−

1
5 ), (2.,

1
5 ), (2.,−

1
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2.,
1
5 ), (2.,−

1
5 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

3
10 ), (2.,

3
10 ),

(2.82843,− 11
80 ), (2.82843,

21
80 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,

1
16 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,

1
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
5 ), (2.,−

1
5 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

3
10 ), (2.,

3
10 ),

(3.16228, 1
16 ), (2.,

1
8 ), (3.16228,−

7
16 ), (2.,

13
40 ), (2.,−

3
40 ), (2.,

13
40 ), (2.,−

3
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (3.16228,− 7

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843, 3180 ), (2.82843,− 1

80 ), (2.23607, 18 ), (2.23607,− 3
8 ), (1.41421, 3

16 ), (2.23607, 18 ), (2.23607,− 3
8 ),

(1.41421, 3
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(3.16228,− 5
16 ), (2.,

1
4 ), (3.16228,

3
16 ), (2.,

9
20 ), (2.,

1
20 ), (2.,

9
20 ), (2.,

1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (3.16228,− 7

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843, 9

80 ), (2.82843,− 39
80 ), (2.23607,− 1

4 ), (2.23607, 14 ), (1.41421, 5
16 ), (2.23607,− 1

4 ), (2.23607, 14 ),

(1.41421, 5
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(2., 38 ), (3.16228,
5
16 ), (3.16228,−

3
16 ), (2.,−

17
40 ), (2.,

7
40 ), (2.,−

17
40 ), (2.,

7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (3.16228,− 7

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843,− 29

80 ), (2.82843, 1980 ), (2.23607,− 1
8 ), (2.23607, 38 ), (1.41421, 7

16 ), (2.23607,− 1
8 ), (2.23607, 38 ),

(1.41421, 7
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(3.16228,− 1
16 ), (2.,

1
2 ), (3.16228,

7
16 ), (2.,−

3
10 ), (2.,

3
10 ), (2.,−

3
10 ), (2.,

3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (3.16228,− 7

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843, 2980 ), (2.82843,− 19

80 ), (2.23607, 12 ), (2.23607, 0), (1.41421,− 7
16 ), (2.23607, 12 ), (2.23607, 0),

(1.41421,− 7
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (3.16228, 1
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

7
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(2.,− 3
8 ), (3.16228,−

7
16 ), (3.16228,

1
16 ), (2.,−

7
40 ), (2.,

17
40 ), (2.,−

7
40 ), (2.,

17
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (3.16228,− 7

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843,

39
80 ), (2.82843,−

9
80 ), (2.23607,−

3
8 ), (2.23607,

1
8 ), (1.41421,−

5
16 ), (2.23607,−

3
8 ), (2.23607,

1
8 ),

(1.41421,− 5
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (3.16228,
1
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1., 0), (3.16228,−

7
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(2.,− 1
4 ), (3.16228,−

5
16 ), (3.16228,

3
16 ), (2.,−

1
20 ), (2.,−

9
20 ), (2.,−

1
20 ), (2.,−

9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 0), (3.16228,− 7

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843,

1
80 ), (2.82843,−

31
80 ), (2.23607,

1
4 ), (2.23607,−

1
4 ), (1.41421,−

3
16 ), (2.23607,

1
4 ), (2.23607,−

1
4 ),

(1.41421,− 3
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (3.16228,
1
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1., 0), (3.16228,−

7
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(3.16228, 5
16 ), (3.16228,−

3
16 ), (2.,−

1
8 ), (2.,

3
40 ), (2.,−

13
40 ), (2.,

3
40 ), (2.,−

13
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (3.16228,− 7

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 0), (3.16228, 1

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843,−

21
80 ), (2.82843,

11
80 ), (2.23607,

3
8 ), (2.23607,−

1
8 ), (1.41421,−

1
16 ), (2.23607,

3
8 ), (2.23607,−

1
8 ),

(1.41421,− 1
16 )}
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1. c = 0, (di, θi) = {(1., 0), (1., 0), (3.16228, 3
16 ), (2.,

1
5 ), (2.,−

1
5 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

5
16 ), (2.,−

3
10 ), (2.,

3
10 ),

(3.16228, 5
16 ), (2., 0), (3.16228,−

3
16 ), (2.,

1
5 ), (2.,−

1
5 ), (2.,

1
5 ), (2.,−

1
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 3

16 ), (2., 15 ), (2.,− 1
5 ), (1., 12 ), (1., 12 ), (3.16228,− 5

16 ), (2.,− 3
10 ),

(2., 3
10 ), (2.82843,− 11

80 ), (2.82843, 2180 ), (2.23607,− 1
8 ), (2.23607, 38 ), (1.41421, 1

16 ), (2.23607,− 1
8 ), (2.23607, 38 ),

(1.41421, 1
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (3.16228, 3
16 ), (2.,

1
5 ), (2.,−

1
5 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

5
16 ), (2.,−

3
10 ), (2.,

3
10 ),

(3.16228,− 1
16 ), (3.16228,

7
16 ), (2.,

1
8 ), (2.,

13
40 ), (2.,−

3
40 ), (2.,

13
40 ), (2.,−

3
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 3

16 ), (2.,
1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

5
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(2.82843, 3180 ), (2.82843,−
1
80 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,

3
16 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,

3
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (3.16228, 3
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

5
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(3.16228, 1
16 ), (3.16228,−

7
16 ), (2.,

1
4 ), (2.,

9
20 ), (2.,

1
20 ), (2.,

9
20 ), (2.,

1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (3.16228,− 5

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843, 9

80 ), (2.82843,− 39
80 ), (2.23607,− 3

8 ), (2.23607, 18 ), (1.41421, 5
16 ), (2.23607,− 3

8 ), (2.23607, 18 ),

(1.41421, 5
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (3.16228, 3
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

5
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(3.16228,− 5
16 ), (3.16228,

3
16 ), (2.,

3
8 ), (2.,−

17
40 ), (2.,

7
40 ), (2.,−

17
40 ), (2.,

7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (3.16228,− 5

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843, 1980 ), (2.82843,− 29

80 ), (2.23607,− 1
4 ), (2.23607, 14 ), (1.41421, 7

16 ), (2.23607,− 1
4 ), (2.23607, 14 ),

(1.41421, 7
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (3.16228, 3
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

5
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(2., 12 ), (3.16228,
5
16 ), (3.16228,−

3
16 ), (2.,−

3
10 ), (2.,

3
10 ), (2.,−

3
10 ), (2.,

3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (3.16228,− 5

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843,−

19
80 ), (2.82843,

29
80 ), (2.23607,

3
8 ), (2.23607,−

1
8 ), (1.41421,−

7
16 ), (2.23607,

3
8 ), (2.23607,−

1
8 ),

(1.41421,− 7
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (3.16228, 3
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1.,

1
2 ), (3.16228,−

5
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(3.16228,− 1
16 ), (3.16228,

7
16 ), (2.,−

3
8 ), (2.,−

7
40 ), (2.,

17
40 ), (2.,−

7
40 ), (2.,

17
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (3.16228,− 5

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843,− 9

80 ), (2.82843, 3980 ), (2.23607, 12 ), (2.23607, 0), (1.41421,− 5
16 ), (2.23607, 12 ), (2.23607, 0),

(1.41421,− 5
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (3.16228,
3
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1., 0), (3.16228,−

5
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(3.16228, 1
16 ), (2.,−

1
4 ), (3.16228,−

7
16 ), (2.,−

1
20 ), (2.,−

9
20 ), (2.,−

1
20 ), (2.,−

9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 0), (3.16228,− 5

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843,−

31
80 ), (2.82843,

1
80 ), (2.23607,

1
8 ), (2.23607,−

3
8 ), (1.41421,−

3
16 ), (2.23607,

1
8 ), (2.23607,−

3
8 ),

(1.41421,− 3
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (3.16228,
3
16 ), (2.,

1
5 ), (2.,

3
10 ), (1.,

1
2 ), (1., 0), (3.16228,−

5
16 ), (2.,−

3
10 ), (2.,−

1
5 ),

(3.16228,− 5
16 ), (3.16228,

3
16 ), (2.,−

1
8 ), (2.,

3
40 ), (2.,−

13
40 ), (2.,

3
40 ), (2.,−

13
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 0), (3.16228,− 5

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843,−

21
80 ), (2.82843,

11
80 ), (2.23607,

1
4 ), (2.23607,−

1
4 ), (1.41421,−

1
16 ), (2.23607,

1
4 ), (2.23607,−

1
4 ),

(1.41421,− 1
16 )}
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Rank 10; #25

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,−
1
5 ), (3.16228,−

3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,

3
10 ), (3.16228,

5
16 ),

(3.16228,− 5
16 ), (2., 0), (3.16228,

3
16 ), (2.,

1
5 ), (2.,−

1
5 ), (2.,

1
5 ), (2.,−

1
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,− 1

5 ), (3.16228,− 3
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2., 3
10 ),

(3.16228, 5
16 ), (2.82843, 2180 ), (2.82843,− 11

80 ), (2.23607,− 1
4 ), (2.23607, 14 ), (1.41421, 1

16 ), (2.23607,− 1
4 ),

(2.23607, 14 ), (1.41421,
1
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,−
1
5 ), (3.16228,−

3
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,

3
10 ), (3.16228,

5
16 ),

(3.16228,− 3
16 ), (3.16228,

5
16 ), (2.,

1
8 ), (2.,

13
40 ), (2.,−

3
40 ), (2.,

13
40 ), (2.,−

3
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (3.16228, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 3
16 ), (2.82843,− 1

80 ), (2.82843, 3180 ), (2.23607, 38 ), (2.23607,− 1
8 ), (1.41421, 3

16 ), (2.23607, 38 ),

(2.23607,− 1
8 ), (1.41421,

3
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,
3
10 ), (3.16228,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

3
16 ),

(2., 14 ), (3.16228,−
1
16 ), (3.16228,

7
16 ), (2.,

9
20 ), (2.,

1
20 ), (2.,

9
20 ), (2.,

1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,

3
10 ), (3.16228,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

3
16 ),

(2.82843,− 39
80 ), (2.82843,

9
80 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,

5
16 ), (2.23607,

1
2 ), (2.23607, 0), (1.41421,

5
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,
3
10 ), (3.16228,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

3
16 ),

(2., 38 ), (3.16228,
1
16 ), (3.16228,−

7
16 ), (2.,−

17
40 ), (2.,

7
40 ), (2.,−

17
40 ), (2.,

7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (3.16228, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 3
16 ), (2.82843, 1980 ), (2.82843,− 29

80 ), (2.23607, 18 ), (2.23607,− 3
8 ), (1.41421, 7

16 ), (2.23607, 18 ),

(2.23607,− 3
8 ), (1.41421,

7
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,
3
10 ), (3.16228,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

3
16 ),

(3.16228,− 5
16 ), (2.,

1
2 ), (3.16228,

3
16 ), (2.,−

3
10 ), (2.,

3
10 ), (2.,−

3
10 ), (2.,

3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (3.16228, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 3
16 ), (2.82843, 2980 ), (2.82843,− 19

80 ), (2.23607, 14 ), (2.23607,− 1
4 ), (1.41421,− 7

16 ), (2.23607, 14 ),

(2.23607,− 1
4 ), (1.41421,−

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,
3
10 ), (3.16228,

5
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

3
16 ),

(3.16228, 5
16 ), (2.,−

3
8 ), (3.16228,−

3
16 ), (2.,−

7
40 ), (2.,

17
40 ), (2.,−

7
40 ), (2.,

17
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (3.16228, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 3
16 ), (2.82843, 3980 ), (2.82843,− 9

80 ), (2.23607,− 1
8 ), (2.23607, 38 ), (1.41421,− 5

16 ), (2.23607,− 1
8 ),

(2.23607, 38 ), (1.41421,−
5
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
5 ), (2.,

3
10 ), (3.16228,

5
16 ), (1.,

1
2 ), (1., 0), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

3
16 ),

(3.16228, 7
16 ), (2.,−

1
4 ), (3.16228,−

1
16 ), (2.,−

1
20 ), (2.,−

9
20 ), (2.,−

1
20 ), (2.,−

9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3

10 ), (3.16228, 5
16 ), (1., 12 ), (1., 0), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 3
16 ), (2.82843, 1

80 ), (2.82843,− 31
80 ), (2.23607, 0), (2.23607, 12 ), (1.41421,− 3

16 ), (2.23607, 0),

(2.23607, 12 ), (1.41421,−
3
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
5 ), (2.,

3
10 ), (3.16228,

5
16 ), (1.,

1
2 ), (1., 0), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

3
16 ),

(2.,− 1
8 ), (3.16228,−

7
16 ), (3.16228,

1
16 ), (2.,

3
40 ), (2.,−

13
40 ), (2.,

3
40 ), (2.,−

13
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3

10 ), (3.16228, 5
16 ), (1., 12 ), (1., 0), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 3
16 ), (2.82843,− 21

80 ), (2.82843, 1180 ), (2.23607,− 3
8 ), (2.23607, 18 ), (1.41421,− 1

16 ), (2.23607,− 3
8 ),

(2.23607, 18 ), (1.41421,−
1
16 )}
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Rank 10; #26

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,−
1
5 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,

3
10 ), (3.16228,

7
16 ),

(3.16228, 1
16 ), (2., 0), (3.16228,−

7
16 ), (2.,

1
5 ), (2.,−

1
5 ), (2.,

1
5 ), (2.,−

1
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,− 1

5 ), (3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2., 3
10 ),

(3.16228, 7
16 ), (2.82843,− 11

80 ), (2.82843, 2180 ), (2.23607,− 3
8 ), (2.23607, 18 ), (1.41421, 1

16 ), (2.23607,− 3
8 ),

(2.23607, 18 ), (1.41421,
1
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,−
1
5 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,

3
10 ), (3.16228,

7
16 ),

(2., 18 ), (3.16228,−
5
16 ), (3.16228,

3
16 ), (2.,

13
40 ), (2.,−

3
40 ), (2.,

13
40 ), (2.,−

3
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ),

(2.,− 1
5 ), (3.16228, 7

16 ), (2.82843, 3180 ), (2.82843,− 1
80 ), (2.23607, 14 ), (2.23607,− 1

4 ), (1.41421, 3
16 ), (2.23607, 14 ),

(2.23607,− 1
4 ), (1.41421,

3
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,
3
10 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,

7
16 ),

(3.16228, 5
16 ), (3.16228,−

3
16 ), (2.,

1
4 ), (2.,

9
20 ), (2.,

1
20 ), (2.,

9
20 ), (2.,

1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ),

(2.,− 1
5 ), (3.16228, 7

16 ), (2.82843,− 39
80 ), (2.82843, 9

80 ), (2.23607, 38 ), (2.23607,− 1
8 ), (1.41421, 5

16 ), (2.23607, 38 ),

(2.23607,− 1
8 ), (1.41421,

5
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,
3
10 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,

7
16 ),

(3.16228,− 1
16 ), (3.16228,

7
16 ), (2.,

3
8 ), (2.,−

17
40 ), (2.,

7
40 ), (2.,−

17
40 ), (2.,

7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,

3
10 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,

7
16 ),

(2.82843, 1980 ), (2.82843,−
29
80 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,

7
16 ), (2.23607, 0), (2.23607,

1
2 ), (1.41421,

7
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,
3
10 ), (3.16228,−

1
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,

7
16 ),

(2., 12 ), (3.16228,−
7
16 ), (3.16228,

1
16 ), (2.,−

3
10 ), (2.,

3
10 ), (2.,−

3
10 ), (2.,

3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (3.16228, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 1
16 ), (2.82843, 2980 ), (2.82843,− 19

80 ), (2.23607, 18 ), (2.23607,− 3
8 ), (1.41421,− 7

16 ), (2.23607, 18 ),

(2.23607,− 3
8 ), (1.41421,−

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,
3
10 ), (3.16228,

7
16 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

1
16 ),

(2.,− 3
8 ), (3.16228,

3
16 ), (3.16228,−

5
16 ), (2.,−

7
40 ), (2.,

17
40 ), (2.,−

7
40 ), (2.,

17
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (3.16228, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 1
16 ), (2.82843,− 9

80 ), (2.82843, 3980 ), (2.23607,− 1
4 ), (2.23607, 14 ), (1.41421,− 5

16 ), (2.23607,− 1
4 ),

(2.23607, 14 ), (1.41421,−
5
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
5 ), (2.,

3
10 ), (3.16228,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

1
16 ),

(3.16228,− 3
16 ), (2.,−

1
4 ), (3.16228,

5
16 ), (2.,−

1
20 ), (2.,−

9
20 ), (2.,−

1
20 ), (2.,−

9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3

10 ), (3.16228, 7
16 ), (1., 12 ), (1., 0), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 1
16 ), (2.82843, 1

80 ), (2.82843,− 31
80 ), (2.23607,− 1

8 ), (2.23607, 38 ), (1.41421,− 3
16 ), (2.23607,− 1

8 ),

(2.23607, 38 ), (1.41421,−
3
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2.,
1
5 ), (2.,

3
10 ), (3.16228,

7
16 ), (1.,

1
2 ), (1., 0), (2.,−

3
10 ), (2.,−

1
5 ), (3.16228,−

1
16 ),

(2.,− 1
8 ), (3.16228,−

1
16 ), (3.16228,

7
16 ), (2.,

3
40 ), (2.,−

13
40 ), (2.,

3
40 ), (2.,−

13
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3

10 ), (3.16228, 7
16 ), (1., 12 ), (1., 0), (2.,− 3

10 ), (2.,− 1
5 ),

(3.16228,− 1
16 ), (2.82843,− 21

80 ), (2.82843, 1180 ), (2.23607, 12 ), (2.23607, 0), (1.41421,− 1
16 ), (2.23607, 12 ),

(2.23607, 0), (1.41421,− 1
16 )}
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Rank 10; #27

1. c = 0, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2.,

1
10 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (−3.16228,− 7

16 ), (2.,−
2
5 ),

(2., 25 ), (2.,
1
2 ), (−3.16228, 7

16 ), (−3.16228,− 1
16 ), (2.,−

1
10 ), (2.,

1
10 ), (2.,−

1
10 ), (2.,

1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2.,
1
10 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (−3.16228,− 7

16 ), (2.,−
2
5 ),

(2., 25 ), (2.82843,
13
80 ), (2.82843,−

3
80 ), (−2.23607, 0), (−2.23607, 12 ), (1.41421,−

7
16 ), (−2.23607, 0), (−2.23607, 12 ),

(1.41421,− 7
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2.,

1
10 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (−3.16228,− 7

16 ), (2.,−
2
5 ),

(2., 25 ), (−3.16228,− 7
16 ), (−3.16228, 1

16 ), (2.,−
3
8 ), (2.,

1
40 ), (2.,

9
40 ), (2.,

1
40 ), (2.,

9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 1
10 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ),

(2.,− 2
5 ), (2., 25 ), (2.82843, 2380 ), (2.82843, 7

80 ), (−2.23607, 18 ), (−2.23607,− 3
8 ), (1.41421,− 5

16 ), (−2.23607, 18 ),

(−2.23607,− 3
8 ), (1.41421,−

5
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2.,

1
10 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (−3.16228,− 7

16 ), (2.,−
2
5 ),

(2., 25 ), (2.,−
1
4 ), (−3.16228,− 5

16 ), (−3.16228, 3
16 ), (2.,

3
20 ), (2.,

7
20 ), (2.,

3
20 ), (2.,

7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 1
10 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ),

(2.,− 2
5 ), (2., 25 ), (2.82843, 3380 ), (2.82843, 1780 ), (−2.23607,− 1

4 ), (−2.23607, 14 ), (1.41421,− 3
16 ), (−2.23607,− 1

4 ),

(−2.23607, 14 ), (1.41421,−
3
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2.,

1
10 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (−3.16228,− 7

16 ), (2.,−
2
5 ),

(2., 25 ), (−3.16228,− 3
16 ), (−3.16228, 5

16 ), (2.,−
1
8 ), (2.,

11
40 ), (2.,

19
40 ), (2.,

11
40 ), (2.,

19
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 1
10 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ),

(2.,− 2
5 ), (2.,

2
5 ), (2.82843,

27
80 ), (2.82843,−

37
80 ), (−2.23607,− 1

8 ), (−2.23607, 38 ), (1.41421,−
1
16 ), (−2.23607,− 1

8 ),

(−2.23607, 38 ), (1.41421,−
1
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2., 1

10 ), (2., 25 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ), (2.,− 2

5 ),

(2.,− 1
10 ), (−3.16228,− 1

16 ), (2., 0), (−3.16228, 7
16 ), (2.,

2
5 ), (2.,−

2
5 ), (2.,

2
5 ), (2.,−

2
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 1
10 ), (2., 25 ), (1., 12 ), (1., 12 ), (−3.16228,− 7

16 ),

(2.,− 2
5 ), (2.,− 1

10 ), (2.82843,− 27
80 ), (2.82843, 3780 ), (−2.23607, 12 ), (−2.23607, 0), (1.41421, 1

16 ), (−2.23607, 12 ),

(−2.23607, 0), (1.41421, 1
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2., 1

10 ), (2., 25 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ), (2.,− 2

5 ),

(2.,− 1
10 ), (−3.16228, 1

16 ), (2.,
1
8 ), (−3.16228,− 7

16 ), (2.,−
19
40 ), (2.,−

11
40 ), (2.,−

19
40 ), (2.,−

11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 1
10 ), (2., 25 ), (1., 12 ), (1., 12 ), (−3.16228,− 7

16 ), (2.,− 2
5 ),

(2.,− 1
10 ), (2.82843,− 17

80 ), (2.82843,− 33
80 ), (−2.23607,− 3

8 ), (−2.23607, 18 ), (1.41421, 3
16 ), (−2.23607,− 3

8 ),

(−2.23607, 18 ), (1.41421,
3
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 1
16 ), (2., 1

10 ), (2., 25 ), (1., 12 ), (1., 0), (−3.16228,− 7
16 ), (2.,− 2

5 ),

(2.,− 1
10 ), (−2., 14 ), (3.16228,

3
16 ), (3.16228,−

5
16 ), (−2.,− 7

20 ), (−2.,− 3
20 ), (−2.,− 7

20 ), (−2.,− 3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 1

16 ), (2., 1
10 ), (2., 25 ), (1., 12 ), (1., 0), (−3.16228,− 7

16 ),

(2.,− 2
5 ), (2.,−

1
10 ), (2.82843,−

23
80 ), (2.82843,−

7
80 ), (−2.23607, 14 ), (−2.23607,− 1

4 ), (1.41421,
5
16 ), (−2.23607, 14 ),

(−2.23607,− 1
4 ), (1.41421,

5
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 1
16 ), (2., 1

10 ), (2., 25 ), (1., 12 ), (1., 0), (−3.16228,− 7
16 ), (2.,− 2

5 ),

(2.,− 1
10 ), (3.16228,

5
16 ), (−2., 38 ), (3.16228,−

3
16 ), (−2.,− 9

40 ), (−2.,− 1
40 ), (−2.,− 9

40 ), (−2.,− 1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (−3.16228,− 7

16 ), (2., 1
10 ), (2., 25 ), (1., 12 ), (1., 0), (−3.16228, 1

16 ),

(2.,− 2
5 ), (2.,−

1
10 ), (−2.82843, 3

80 ), (−2.82843,− 13
80 ), (2.23607,

3
8 ), (2.23607,−

1
8 ), (−1.41421, 7

16 ), (2.23607,
3
8 ),

(2.23607,− 1
8 ), (−1.41421, 7

16 )}



58

Rank 10; #28

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 3

16 ), (2.,−
1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 5

16 ),

(2., 25 ), (−3.16228,− 3
16 ), (−3.16228, 5

16 ), (2.,
1
2 ), (2.,−

1
10 ), (2.,

1
10 ), (2.,−

1
10 ), (2.,

1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 5

16 ),

(2., 25 ), (2.82843, 1380 ), (2.82843,− 3
80 ), (−2.23607,− 1

8 ), (−2.23607, 38 ), (1.41421,− 7
16 ), (−2.23607,− 1

8 ),

(−2.23607, 38 ), (1.41421,−
7
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 3

16 ), (2.,−
1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 5

16 ),

(2., 25 ), (−3.16228,− 1
16 ), (2.,−

3
8 ), (−3.16228, 7

16 ), (2.,
1
40 ), (2.,

9
40 ), (2.,

1
40 ), (2.,

9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 5

16 ),

(2., 25 ), (2.82843,
23
80 ), (2.82843,

7
80 ), (−2.23607, 0), (−2.23607, 12 ), (1.41421,−

5
16 ), (−2.23607, 0), (−2.23607, 12 ),

(1.41421,− 5
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 3

16 ), (2.,−
1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 5

16 ),

(2., 25 ), (2.,−
1
4 ), (−3.16228,− 7

16 ), (−3.16228, 1
16 ), (2.,

3
20 ), (2.,

7
20 ), (2.,

3
20 ), (2.,

7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 5

16 ),

(2., 25 ), (2.82843, 1780 ), (2.82843, 3380 ), (−2.23607,− 3
8 ), (−2.23607, 18 ), (1.41421,− 3

16 ), (−2.23607,− 3
8 ),

(−2.23607, 18 ), (1.41421,−
3
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 3

16 ), (2.,−
1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 5

16 ),

(2., 25 ), (2.,−
1
8 ), (−3.16228, 3

16 ), (−3.16228,− 5
16 ), (2.,

11
40 ), (2.,

19
40 ), (2.,

11
40 ), (2.,

19
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 5

16 ),

(2., 25 ), (2.82843, 2780 ), (2.82843,− 37
80 ), (−2.23607,− 1

4 ), (−2.23607, 14 ), (1.41421,− 1
16 ), (−2.23607,− 1

4 ),

(−2.23607, 14 ), (1.41421,−
1
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 3

16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (−3.16228,− 5

16 ),

(2.,− 1
10 ), (−3.16228,− 3

16 ), (2., 0), (−3.16228, 5
16 ), (2.,

2
5 ), (2.,−

2
5 ), (2.,

2
5 ), (2.,−

2
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 3
16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (−3.16228,− 5
16 ),

(2.,− 1
10 ), (2.82843,− 27

80 ), (2.82843, 3780 ), (−2.23607, 38 ), (−2.23607,− 1
8 ), (1.41421, 1

16 ), (−2.23607, 38 ),

(−2.23607,− 1
8 ), (1.41421,

1
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 3

16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (−3.16228,− 5

16 ),

(2.,− 1
10 ), (2.,

1
8 ), (−3.16228,− 1

16 ), (−3.16228, 7
16 ), (2.,−

19
40 ), (2.,−

11
40 ), (2.,−

19
40 ), (2.,−

11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 3
16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (−3.16228,− 5
16 ),

(2.,− 1
10 ), (2.82843,− 17

80 ), (2.82843,− 33
80 ), (−2.23607, 12 ), (−2.23607, 0), (1.41421, 3

16 ), (−2.23607, 12 ),

(−2.23607, 0), (1.41421, 3
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 1
10 ), (−3.16228, 3

16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2
5 ), (−3.16228,− 5

16 ),

(2.,− 1
10 ), (3.16228,−

7
16 ), (3.16228,

1
16 ), (−2., 14 ), (−2.,− 7

20 ), (−2.,− 3
20 ), (−2.,− 7

20 ), (−2.,− 3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (−3.16228, 3
16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2

5 ), (−3.16228,− 5
16 ),

(2.,− 1
10 ), (−2.82843,− 7

80 ), (−2.82843,− 23
80 ), (2.23607, 18 ), (2.23607,− 3

8 ), (−1.41421, 5
16 ), (2.23607, 18 ),

(2.23607,− 3
8 ), (−1.41421, 5

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2., 1
10 ), (−3.16228, 3

16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2
5 ), (−3.16228,− 5

16 ),

(2.,− 1
10 ), (−2., 38 ), (3.16228,−

5
16 ), (3.16228,

3
16 ), (−2.,− 9

40 ), (−2.,− 1
40 ), (−2.,− 9

40 ), (−2.,− 1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (−3.16228, 3
16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2

5 ), (−3.16228,− 5
16 ),

(2.,− 1
10 ), (−2.82843, 3

80 ), (−2.82843,− 13
80 ), (2.23607, 14 ), (2.23607,− 1

4 ), (−1.41421, 7
16 ), (2.23607, 14 ),

(2.23607,− 1
4 ), (−1.41421, 7

16 )}
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Rank 10; #29

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228,− 3

16 ), (2.,−
1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228, 5

16 ),

(2., 25 ), (−3.16228, 3
16 ), (2.,

1
2 ), (−3.16228,− 5

16 ), (2.,−
1
10 ), (2.,

1
10 ), (2.,−

1
10 ), (2.,

1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228,− 3
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228, 5

16 ),

(2., 25 ), (2.82843, 1380 ), (2.82843,− 3
80 ), (−2.23607,− 1

4 ), (−2.23607, 14 ), (1.41421,− 7
16 ), (−2.23607,− 1

4 ),

(−2.23607, 14 ), (1.41421,−
7
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228,− 3

16 ), (2.,−
1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228, 5

16 ),

(2., 25 ), (2.,−
3
8 ), (−3.16228,− 3

16 ), (−3.16228, 5
16 ), (2.,

1
40 ), (2.,

9
40 ), (2.,

1
40 ), (2.,

9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 5
16 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ),

(−3.16228,− 3
16 ), (2., 25 ), (2.82843, 7

80 ), (2.82843, 2380 ), (−2.23607, 38 ), (−2.23607,− 1
8 ), (1.41421,− 5

16 ),

(−2.23607, 38 ), (−2.23607,− 1
8 ), (1.41421,−

5
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 5

16 ), (2.,−
1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 3

16 ),

(2., 25 ), (2.,−
1
4 ), (−3.16228,− 1

16 ), (−3.16228, 7
16 ), (2.,

3
20 ), (2.,

7
20 ), (2.,

3
20 ), (2.,

7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 5
16 ), (2.,−

1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 3

16 ),

(2., 25 ), (2.82843,
33
80 ), (2.82843,

17
80 ), (−2.23607, 12 ), (−2.23607, 0), (1.41421,− 3

16 ), (−2.23607, 12 ), (−2.23607, 0),

(1.41421,− 3
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 5

16 ), (2.,−
1
10 ), (1.,

1
2 ), (1.,

1
2 ), (2.,−

2
5 ), (−3.16228,− 3

16 ),

(2., 25 ), (2.,−
1
8 ), (−3.16228, 1

16 ), (−3.16228,− 7
16 ), (2.,

11
40 ), (2.,

19
40 ), (2.,

11
40 ), (2.,

19
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 5
16 ), (2.,− 1

10 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ),

(−3.16228,− 3
16 ), (2., 25 ), (2.82843, 2780 ), (2.82843,− 37

80 ), (−2.23607, 18 ), (−2.23607,− 3
8 ), (1.41421,− 1

16 ),

(−2.23607, 18 ), (−2.23607,− 3
8 ), (1.41421,−

1
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 5

16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (−3.16228,− 3

16 ),

(2.,− 1
10 ), (2., 0), (−3.16228, 3

16 ), (−3.16228,− 5
16 ), (2.,

2
5 ), (2.,−

2
5 ), (2.,

2
5 ), (2.,−

2
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 5
16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (−3.16228,− 3
16 ),

(2.,− 1
10 ), (2.82843, 3780 ), (2.82843,− 27

80 ), (−2.23607, 14 ), (−2.23607,− 1
4 ), (1.41421, 1

16 ), (−2.23607, 14 ),

(−2.23607,− 1
4 ), (1.41421,

1
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (−3.16228, 5

16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (−3.16228,− 3

16 ),

(2.,− 1
10 ), (−3.16228, 5

16 ), (2.,
1
8 ), (−3.16228,− 3

16 ), (2.,−
19
40 ), (2.,−

11
40 ), (2.,−

19
40 ), (2.,−

11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (−3.16228, 5
16 ), (2., 25 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (−3.16228,− 3
16 ),

(2.,− 1
10 ), (2.82843,− 17

80 ), (2.82843,− 33
80 ), (−2.23607,− 1

8 ), (−2.23607, 38 ), (1.41421, 3
16 ), (−2.23607,− 1

8 ),

(−2.23607, 38 ), (1.41421,
3
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 1
10 ), (−3.16228, 5

16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2
5 ), (−3.16228,− 3

16 ),

(2.,− 1
10 ), (3.16228,−

1
16 ), (−2., 14 ), (3.16228,

7
16 ), (−2.,− 7

20 ), (−2.,− 3
20 ), (−2.,− 7

20 ), (−2.,− 3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (−3.16228, 5
16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2

5 ),

(−3.16228,− 3
16 ), (2.,− 1

10 ), (−2.82843,− 23
80 ), (−2.82843,− 7

80 ), (2.23607, 0), (2.23607, 12 ), (−1.41421, 5
16 ),

(2.23607, 0), (2.23607, 12 ), (−1.41421, 5
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2., 1
10 ), (−3.16228, 5

16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2
5 ), (−3.16228,− 3

16 ),

(2.,− 1
10 ), (−2., 38 ), (3.16228,

1
16 ), (3.16228,−

7
16 ), (−2.,− 9

40 ), (−2.,− 1
40 ), (−2.,− 9

40 ), (−2.,− 1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (−3.16228, 5
16 ), (2., 25 ), (1., 12 ), (1., 0), (2.,− 2

5 ), (−3.16228,− 3
16 ),

(2.,− 1
10 ), (−2.82843,− 13

80 ), (−2.82843, 3
80 ), (2.23607,− 3

8 ), (2.23607, 18 ), (−1.41421, 7
16 ), (2.23607,− 3

8 ),

(2.23607, 18 ), (−1.41421, 7
16 )}
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Rank 10; #30

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,− 1

10 ), (−3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (2., 25 ),

(−3.16228, 7
16 ), (2.,

1
2 ), (−3.16228,− 7

16 ), (−3.16228, 1
16 ), (2.,−

1
10 ), (2.,

1
10 ), (2.,−

1
10 ), (2.,

1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2.,− 1
10 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (2., 25 ),

(−3.16228, 7
16 ), (2.82843,

13
80 ), (2.82843,−

3
80 ), (−2.23607,− 3

8 ), (−2.23607, 18 ), (1.41421,−
7
16 ), (−2.23607,− 3

8 ),

(−2.23607, 18 ), (1.41421,−
7
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,− 1

10 ), (−3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (2., 25 ),

(−3.16228, 7
16 ), (−3.16228,− 5

16 ), (2.,−
3
8 ), (−3.16228, 3

16 ), (2.,
1
40 ), (2.,

9
40 ), (2.,

1
40 ), (2.,

9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2.,− 1
10 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (2., 25 ),

(−3.16228, 7
16 ), (2.82843, 2380 ), (2.82843, 7

80 ), (−2.23607, 14 ), (−2.23607,− 1
4 ), (1.41421,− 5

16 ), (−2.23607, 14 ),

(−2.23607,− 1
4 ), (1.41421,−

5
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,− 1

10 ), (−3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (2., 25 ),

(−3.16228, 7
16 ), (2.,−

1
4 ), (−3.16228, 5

16 ), (−3.16228,− 3
16 ), (2.,

3
20 ), (2.,

7
20 ), (2.,

3
20 ), (2.,

7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2.,− 1
10 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (2., 25 ),

(−3.16228, 7
16 ), (2.82843, 1780 ), (2.82843, 3380 ), (−2.23607, 38 ), (−2.23607,− 1

8 ), (1.41421,− 3
16 ), (−2.23607, 38 ),

(−2.23607,− 1
8 ), (1.41421,−

3
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2.,− 1

10 ), (−3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (2., 25 ),

(−3.16228, 7
16 ), (2.,−

1
8 ), (−3.16228, 7

16 ), (−3.16228,− 1
16 ), (2.,

11
40 ), (2.,

19
40 ), (2.,

11
40 ), (2.,

19
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2.,− 1
10 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (2., 25 ),

(−3.16228, 7
16 ), (2.82843, 2780 ), (2.82843,− 37

80 ), (−2.23607, 0), (−2.23607, 12 ), (1.41421,− 1
16 ), (−2.23607, 0),

(−2.23607, 12 ), (1.41421,−
1
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2., 25 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (2.,− 1

10 ),

(−3.16228, 7
16 ), (2., 0), (−3.16228, 1

16 ), (−3.16228,− 7
16 ), (2.,

2
5 ), (2.,−

2
5 ), (2.,

2
5 ), (2.,−

2
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2., 25 ), (−3.16228, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (2.,− 1
10 ),

(−3.16228,− 1
16 ), (2.82843, 3780 ), (2.82843,− 27

80 ), (−2.23607, 18 ), (−2.23607,− 3
8 ), (1.41421, 1

16 ), (−2.23607, 18 ),

(−2.23607,− 3
8 ), (1.41421,

1
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 1
10 ), (2., 25 ), (−3.16228, 7

16 ), (1., 12 ), (1., 12 ), (2.,− 2
5 ), (2.,− 1

10 ),

(−3.16228,− 1
16 ), (−3.16228, 3

16 ), (−3.16228,− 5
16 ), (2.,

1
8 ), (2.,−

19
40 ), (2.,−

11
40 ), (2.,−

19
40 ), (2.,−

11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 1

10 ), (2., 25 ), (−3.16228, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 2

5 ), (2.,− 1
10 ),

(−3.16228,− 1
16 ), (2.82843,−

17
80 ), (2.82843,−

33
80 ), (−2.23607,− 1

4 ), (−2.23607, 14 ), (1.41421,
3
16 ), (−2.23607,− 1

4 ),

(−2.23607, 14 ), (1.41421,
3
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 1
10 ), (2., 25 ), (−3.16228, 7

16 ), (1., 12 ), (1., 0), (2.,− 2
5 ), (2.,− 1

10 ),

(−3.16228,− 1
16 ), (−2., 14 ), (3.16228,

5
16 ), (3.16228,−

3
16 ), (−2.,− 7

20 ), (−2.,− 3
20 ), (−2.,− 7

20 ), (−2.,− 3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (2., 25 ), (−3.16228, 7
16 ), (1., 12 ), (1., 0), (2.,− 2

5 ), (2.,− 1
10 ),

(−3.16228,− 1
16 ), (−2.82843,− 7

80 ), (−2.82843,− 23
80 ), (2.23607,−

1
8 ), (2.23607,

3
8 ), (−1.41421, 5

16 ), (2.23607,−
1
8 ),

(2.23607, 38 ), (−1.41421, 5
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2., 1
10 ), (2., 25 ), (−3.16228, 7

16 ), (1., 12 ), (1., 0), (2.,− 2
5 ), (2.,− 1

10 ),

(−3.16228,− 1
16 ), (−2., 38 ), (3.16228,

7
16 ), (3.16228,−

1
16 ), (−2.,− 9

40 ), (−2.,− 1
40 ), (−2.,− 9

40 ), (−2.,− 1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 1

10 ), (2., 25 ), (−3.16228, 7
16 ), (1., 12 ), (1., 0), (2.,− 2

5 ), (2.,− 1
10 ),

(−3.16228,− 1
16 ), (−2.82843, 3

80 ), (−2.82843,− 13
80 ), (2.23607, 12 ), (2.23607, 0), (−1.41421, 7

16 ), (2.23607, 12 ),

(2.23607, 0), (−1.41421, 7
16 )}
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Rank 10; #31

1. c = 0, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2., 15 ), (2.,− 1

5 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ), (2.,− 3

10 ),

(2., 3
10 ), (−3.16228, 7

16 ), (−3.16228,− 1
16 ), (2., 0), (2.,

1
5 ), (2.,−

1
5 ), (2.,

1
5 ), (2.,−

1
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 15 ), (2.,− 1
5 ), (1., 12 ), (1., 12 ), (−3.16228,− 7

16 ), (2.,− 3
10 ),

(2., 3
10 ), (2.82843,−

11
80 ), (2.82843,

21
80 ), (−2.23607, 0), (−2.23607, 12 ), (1.41421,

1
16 ), (−2.23607, 0), (−2.23607, 12 ),

(1.41421, 1
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2., 15 ), (2.,− 1

5 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ), (2.,− 3

10 ),

(2., 3
10 ), (−3.16228, 1

16 ), (2.,
1
8 ), (−3.16228,− 7

16 ), (2.,
13
40 ), (2.,−

3
40 ), (2.,

13
40 ), (2.,−

3
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (2.82843,

31
80 ), (2.82843,−

1
80 ), (−2.23607, 18 ), (−2.23607,− 3

8 ), (1.41421,
3
16 ), (−2.23607, 18 ),

(−2.23607,− 3
8 ), (1.41421,

3
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (−3.16228,− 5

16 ), (2.,
1
4 ), (−3.16228, 3

16 ), (2.,
9
20 ), (2.,

1
20 ), (2.,

9
20 ), (2.,

1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (2.82843,

9
80 ), (2.82843,−

39
80 ), (−2.23607,− 1

4 ), (−2.23607, 14 ), (1.41421,
5
16 ), (−2.23607,− 1

4 ),

(−2.23607, 14 ), (1.41421,
5
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (2.,

3
8 ), (−3.16228, 5

16 ), (−3.16228,− 3
16 ), (2.,−

17
40 ), (2.,

7
40 ), (2.,−

17
40 ), (2.,

7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (2.82843,−

29
80 ), (2.82843,

19
80 ), (−2.23607,− 1

8 ), (−2.23607, 38 ), (1.41421,
7
16 ), (−2.23607,− 1

8 ),

(−2.23607, 38 ), (1.41421,
7
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (−3.16228,− 1

16 ), (2.,
1
2 ), (−3.16228, 7

16 ), (2.,−
3
10 ), (2.,

3
10 ), (2.,−

3
10 ), (2.,

3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (2.82843,

29
80 ), (2.82843,−

19
80 ), (−2.23607, 12 ), (−2.23607, 0), (1.41421,− 7

16 ), (−2.23607, 12 ),

(−2.23607, 0), (1.41421,− 7
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (−3.16228, 1
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (2.,−

3
8 ), (−3.16228,− 7

16 ), (−3.16228, 1
16 ), (2.,−

7
40 ), (2.,

17
40 ), (2.,−

7
40 ), (2.,

17
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 7

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843, 3980 ), (2.82843,− 9

80 ), (−2.23607,− 3
8 ), (−2.23607, 18 ), (1.41421,− 5

16 ), (−2.23607,− 3
8 ),

(−2.23607, 18 ), (1.41421,−
5
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 1
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 0), (−3.16228,− 7
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (−2.,− 1

4 ), (3.16228,−
5
16 ), (3.16228,

3
16 ), (−2.,− 1

20 ), (−2.,− 9
20 ), (−2.,− 1

20 ), (−2.,− 9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 1

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 0), (−3.16228,− 7

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (−2.82843, 1

80 ), (−2.82843,− 31
80 ), (2.23607,

1
4 ), (2.23607,−

1
4 ), (−1.41421,− 3

16 ), (2.23607,
1
4 ),

(2.23607,− 1
4 ), (−1.41421,− 3

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 1
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 0), (−3.16228,− 7
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (3.16228,

5
16 ), (3.16228,−

3
16 ), (−2.,− 1

8 ), (−2., 3
40 ), (−2.,− 13

40 ), (−2., 3
40 ), (−2.,− 13

40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (−3.16228,− 7

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 0), (−3.16228, 1

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (−2.82843,− 21

80 ), (−2.82843, 1180 ), (2.23607,
3
8 ), (2.23607,−

1
8 ), (−1.41421,− 1

16 ), (2.23607,
3
8 ),

(2.23607,− 1
8 ), (−1.41421,− 1

16 )}
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Rank 10; #32

1. c = 0, (di, θi) = {(1., 0), (1., 0), (−3.16228, 3
16 ), (2., 15 ), (2.,− 1

5 ), (1., 12 ), (1., 12 ), (−3.16228,− 5
16 ), (2.,− 3

10 ),

(2., 3
10 ), (−3.16228, 5

16 ), (2., 0), (−3.16228,− 3
16 ), (2.,

1
5 ), (2.,−

1
5 ), (2.,

1
5 ), (2.,−

1
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 3

16 ), (2., 15 ), (2.,− 1
5 ), (1., 12 ), (1., 12 ), (−3.16228,− 5

16 ),

(2.,− 3
10 ), (2.,

3
10 ), (2.82843,−

11
80 ), (2.82843,

21
80 ), (−2.23607,− 1

8 ), (−2.23607, 38 ), (1.41421,
1
16 ), (−2.23607,− 1

8 ),

(−2.23607, 38 ), (1.41421,
1
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (−3.16228, 3
16 ), (2., 15 ), (2.,− 1

5 ), (1., 12 ), (1., 12 ), (−3.16228,− 5
16 ), (2.,− 3

10 ),

(2., 3
10 ), (−3.16228,− 1

16 ), (−3.16228, 7
16 ), (2.,

1
8 ), (2.,

13
40 ), (2.,−

3
40 ), (2.,

13
40 ), (2.,−

3
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 5

16 ), (2.,− 3
10 ),

(2.,− 1
5 ), (2.82843,

31
80 ), (2.82843,−

1
80 ), (−2.23607, 0), (−2.23607, 12 ), (1.41421,

3
16 ), (−2.23607, 0), (−2.23607, 12 ),

(1.41421, 3
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (−3.16228, 3
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 5
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (−3.16228, 1

16 ), (−3.16228,− 7
16 ), (2.,

1
4 ), (2.,

9
20 ), (2.,

1
20 ), (2.,

9
20 ), (2.,

1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 5

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (2.82843,

9
80 ), (2.82843,−

39
80 ), (−2.23607,− 3

8 ), (−2.23607, 18 ), (1.41421,
5
16 ), (−2.23607,− 3

8 ),

(−2.23607, 18 ), (1.41421,
5
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (−3.16228, 3
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 5
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (−3.16228,− 5

16 ), (−3.16228, 3
16 ), (2.,

3
8 ), (2.,−

17
40 ), (2.,

7
40 ), (2.,−

17
40 ), (2.,

7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 5

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (2.82843,

19
80 ), (2.82843,−

29
80 ), (−2.23607,− 1

4 ), (−2.23607, 14 ), (1.41421,
7
16 ), (−2.23607,− 1

4 ),

(−2.23607, 14 ), (1.41421,
7
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (−3.16228, 3
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 5
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (2.,

1
2 ), (−3.16228, 5

16 ), (−3.16228,− 3
16 ), (2.,−

3
10 ), (2.,

3
10 ), (2.,−

3
10 ), (2.,

3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 5

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (2.82843,−

19
80 ), (2.82843,

29
80 ), (−2.23607, 38 ), (−2.23607,− 1

8 ), (1.41421,−
7
16 ), (−2.23607, 38 ),

(−2.23607,− 1
8 ), (1.41421,−

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (−3.16228, 3
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 12 ), (−3.16228,− 5
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (−3.16228,− 1

16 ), (−3.16228, 7
16 ), (2.,−

3
8 ), (2.,−

7
40 ), (2.,

17
40 ), (2.,−

7
40 ), (2.,

17
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (−3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 12 ), (−3.16228,− 5

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (2.82843,−

9
80 ), (2.82843,

39
80 ), (−2.23607, 12 ), (−2.23607, 0), (1.41421,− 5

16 ), (−2.23607, 12 ),

(−2.23607, 0), (1.41421,− 5
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 3
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 0), (−3.16228,− 5
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (3.16228,

1
16 ), (−2.,− 1

4 ), (3.16228,−
7
16 ), (−2.,− 1

20 ), (−2.,− 9
20 ), (−2.,− 1

20 ), (−2.,− 9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 0), (−3.16228,− 5

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (−2.82843,− 31

80 ), (−2.82843, 1
80 ), (2.23607,

1
8 ), (2.23607,−

3
8 ), (−1.41421,− 3

16 ), (2.23607,
1
8 ),

(2.23607,− 3
8 ), (−1.41421,− 3

16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 3
16 ), (2., 15 ), (2., 3

10 ), (1., 12 ), (1., 0), (−3.16228,− 5
16 ), (2.,− 3

10 ),

(2.,− 1
5 ), (3.16228,−

5
16 ), (3.16228,

3
16 ), (−2.,− 1

8 ), (−2., 3
40 ), (−2.,− 13

40 ), (−2., 3
40 ), (−2.,− 13

40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (−3.16228, 3

16 ), (2., 15 ), (2., 3
10 ), (1., 12 ), (1., 0), (−3.16228,− 5

16 ),

(2.,− 3
10 ), (2.,−

1
5 ), (−2.82843,− 21

80 ), (−2.82843, 1180 ), (2.23607,
1
4 ), (2.23607,−

1
4 ), (−1.41421,− 1

16 ), (2.23607,
1
4 ),

(2.23607,− 1
4 ), (−1.41421,− 1

16 )}
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Rank 10; #33

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,− 1
5 ), (−3.16228,− 3

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2., 3

10 ),

(−3.16228, 5
16 ), (−3.16228,− 5

16 ), (2., 0), (−3.16228, 3
16 ), (2.,

1
5 ), (2.,−

1
5 ), (2.,

1
5 ), (2.,−

1
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,− 1

5 ), (−3.16228,− 3
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2., 3
10 ),

(−3.16228, 5
16 ), (2.82843, 2180 ), (2.82843,− 11

80 ), (−2.23607,− 1
4 ), (−2.23607, 14 ), (1.41421, 1

16 ), (−2.23607,− 1
4 ),

(−2.23607, 14 ), (1.41421,
1
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,− 1
5 ), (−3.16228,− 3

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2., 3

10 ),

(−3.16228, 5
16 ), (−3.16228,− 3

16 ), (−3.16228, 5
16 ), (2.,

1
8 ), (2.,

13
40 ), (2.,−

3
40 ), (2.,

13
40 ), (2.,−

3
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 3
16 ), (2.82843,− 1

80 ), (2.82843, 3180 ), (−2.23607, 38 ), (−2.23607,− 1
8 ), (1.41421, 3

16 ), (−2.23607, 38 ),

(−2.23607,− 1
8 ), (1.41421,

3
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3
10 ), (−3.16228, 5

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228,− 3
16 ), (2.,

1
4 ), (−3.16228,− 1

16 ), (−3.16228, 7
16 ), (2.,

9
20 ), (2.,

1
20 ), (2.,

9
20 ), (2.,

1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 3
16 ), (2.82843,− 39

80 ), (2.82843, 9
80 ), (−2.23607, 12 ), (−2.23607, 0), (1.41421, 5

16 ), (−2.23607, 12 ),

(−2.23607, 0), (1.41421, 5
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3
10 ), (−3.16228, 5

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228,− 3
16 ), (2.,

3
8 ), (−3.16228, 1

16 ), (−3.16228,− 7
16 ), (2.,−

17
40 ), (2.,

7
40 ), (2.,−

17
40 ), (2.,

7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 3
16 ), (2.82843, 1980 ), (2.82843,− 29

80 ), (−2.23607, 18 ), (−2.23607,− 3
8 ), (1.41421, 7

16 ), (−2.23607, 18 ),

(−2.23607,− 3
8 ), (1.41421,

7
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3
10 ), (−3.16228, 5

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228,− 3
16 ), (−3.16228,− 5

16 ), (2.,
1
2 ), (−3.16228, 3

16 ), (2.,−
3
10 ), (2.,

3
10 ), (2.,−

3
10 ), (2.,

3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 3
16 ), (2.82843,

29
80 ), (2.82843,−

19
80 ), (−2.23607, 14 ), (−2.23607,− 1

4 ), (1.41421,−
7
16 ), (−2.23607, 14 ),

(−2.23607,− 1
4 ), (1.41421,−

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3
10 ), (−3.16228, 5

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228,− 3
16 ), (−3.16228, 5

16 ), (2.,−
3
8 ), (−3.16228,− 3

16 ), (2.,−
7
40 ), (2.,

17
40 ), (2.,−

7
40 ), (2.,

17
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228, 5
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 3
16 ), (2.82843,

39
80 ), (2.82843,−

9
80 ), (−2.23607,− 1

8 ), (−2.23607, 38 ), (1.41421,−
5
16 ), (−2.23607,− 1

8 ),

(−2.23607, 38 ), (1.41421,−
5
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3
10 ), (−3.16228, 5

16 ), (1., 12 ), (1., 0), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228,− 3
16 ), (3.16228,

7
16 ), (−2.,− 1

4 ), (3.16228,−
1
16 ), (−2.,− 1

20 ), (−2.,− 9
20 ), (−2.,− 1

20 ), (−2.,− 9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3

10 ), (−3.16228, 5
16 ), (1., 12 ), (1., 0), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 3
16 ), (−2.82843, 1

80 ), (−2.82843,− 31
80 ), (2.23607, 0), (2.23607, 12 ), (−1.41421,− 3

16 ), (2.23607, 0),

(2.23607, 12 ), (−1.41421,− 3
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3
10 ), (−3.16228, 5

16 ), (1., 12 ), (1., 0), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228,− 3
16 ), (−2.,− 1

8 ), (3.16228,−
7
16 ), (3.16228,

1
16 ), (−2., 3

40 ), (−2.,− 13
40 ), (−2., 3

40 ), (−2.,− 13
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3

10 ), (−3.16228, 5
16 ), (1., 12 ), (1., 0), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 3
16 ), (−2.82843,− 21

80 ), (−2.82843, 1180 ), (2.23607,−
3
8 ), (2.23607,

1
8 ), (−1.41421,− 1

16 ), (2.23607,−
3
8 ),

(2.23607, 18 ), (−1.41421,− 1
16 )}
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Rank 10; #34

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,− 1
5 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2., 3

10 ),

(−3.16228, 7
16 ), (−3.16228, 1

16 ), (2., 0), (−3.16228,− 7
16 ), (2.,

1
5 ), (2.,−

1
5 ), (2.,

1
5 ), (2.,−

1
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,− 1

5 ), (−3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2., 3
10 ),

(−3.16228, 7
16 ), (2.82843,− 11

80 ), (2.82843, 2180 ), (−2.23607,− 3
8 ), (−2.23607, 18 ), (1.41421, 1

16 ), (−2.23607,− 3
8 ),

(−2.23607, 18 ), (1.41421,
1
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2.,− 1
5 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2., 3

10 ),

(−3.16228, 7
16 ), (2.,

1
8 ), (−3.16228,− 5

16 ), (−3.16228, 3
16 ), (2.,

13
40 ), (2.,−

3
40 ), (2.,

13
40 ), (2.,−

3
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228, 7
16 ), (2.82843, 3180 ), (2.82843,− 1

80 ), (−2.23607, 14 ), (−2.23607,− 1
4 ), (1.41421, 3

16 ), (−2.23607, 14 ),

(−2.23607,− 1
4 ), (1.41421,

3
16 )}

5. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3
10 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228, 7
16 ), (−3.16228, 5

16 ), (−3.16228,− 3
16 ), (2.,

1
4 ), (2.,

9
20 ), (2.,

1
20 ), (2.,

9
20 ), (2.,

1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228, 7
16 ), (2.82843,− 39

80 ), (2.82843, 9
80 ), (−2.23607, 38 ), (−2.23607,− 1

8 ), (1.41421, 5
16 ), (−2.23607, 38 ),

(−2.23607,− 1
8 ), (1.41421,

5
16 )}

7. c = 3, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3
10 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228, 7
16 ), (−3.16228,− 1

16 ), (−3.16228, 7
16 ), (2.,

3
8 ), (2.,−

17
40 ), (2.,

7
40 ), (2.,−

17
40 ), (2.,

7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228,− 1
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228, 7
16 ), (2.82843, 1980 ), (2.82843,− 29

80 ), (−2.23607, 0), (−2.23607, 12 ), (1.41421, 7
16 ), (−2.23607, 0),

(−2.23607, 12 ), (1.41421,
7
16 )}

9. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3
10 ), (−3.16228,− 1

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228, 7
16 ), (2.,

1
2 ), (−3.16228,− 7

16 ), (−3.16228, 1
16 ), (2.,−

3
10 ), (2.,

3
10 ), (2.,−

3
10 ), (2.,

3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 1
16 ), (2.82843,

29
80 ), (2.82843,−

19
80 ), (−2.23607, 18 ), (−2.23607,− 3

8 ), (1.41421,−
7
16 ), (−2.23607, 18 ),

(−2.23607,− 3
8 ), (1.41421,−

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3
10 ), (−3.16228, 7

16 ), (1., 12 ), (1., 12 ), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228,− 1
16 ), (2.,−

3
8 ), (−3.16228, 3

16 ), (−3.16228,− 5
16 ), (2.,−

7
40 ), (2.,

17
40 ), (2.,−

7
40 ), (2.,

17
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (1., 0), (2., 15 ), (2., 3

10 ), (−3.16228, 7
16 ), (1., 12 ), (1., 12 ), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 1
16 ), (2.82843,−

9
80 ), (2.82843,

39
80 ), (−2.23607,− 1

4 ), (−2.23607, 14 ), (1.41421,−
5
16 ), (−2.23607,− 1

4 ),

(−2.23607, 14 ), (1.41421,−
5
16 )}

13. c = 6, (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3
10 ), (−3.16228, 7

16 ), (1., 12 ), (1., 0), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228,− 1
16 ), (3.16228,−

3
16 ), (−2.,− 1

4 ), (3.16228,
5
16 ), (−2.,− 1

20 ), (−2.,− 9
20 ), (−2.,− 1

20 ), (−2.,− 9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3

10 ), (−3.16228, 7
16 ), (1., 12 ), (1., 0), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 1
16 ), (−2.82843, 1

80 ), (−2.82843,− 31
80 ), (2.23607,−

1
8 ), (2.23607,

3
8 ), (−1.41421,− 3

16 ), (2.23607,−
1
8 ),

(2.23607, 38 ), (−1.41421,− 3
16 )}

15. c = 7, (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3
10 ), (−3.16228, 7

16 ), (1., 12 ), (1., 0), (2.,− 3
10 ), (2.,− 1

5 ),

(−3.16228,− 1
16 ), (−2.,− 1

8 ), (3.16228,−
1
16 ), (3.16228,

7
16 ), (−2., 3

40 ), (−2.,− 13
40 ), (−2., 3

40 ), (−2.,− 13
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (1., 12 ), (2., 15 ), (2., 3

10 ), (−3.16228, 7
16 ), (1., 12 ), (1., 0), (2.,− 3

10 ), (2.,− 1
5 ),

(−3.16228,− 1
16 ), (−2.82843,− 21

80 ), (−2.82843, 1180 ), (2.23607, 12 ), (2.23607, 0), (−1.41421,− 1
16 ), (2.23607, 12 ),

(2.23607, 0), (−1.41421,− 1
16 )}



65

Rank 10; #51

1. c = 1
5 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015,− 1

5 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015, 3
10 ), (8.59783, 1940 ), (7.31375, 18 ), (2.7936,− 11

40 ), (5.31375,− 1
8 ),

(4.52015,− 3
40 ), (4.52015,−

3
40 )}

2. c = 7
10 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015,− 1

5 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015, 3
10 ), (6.39245,− 1

80 ), (3.75739,− 1
16 ), (5.1716, 3

16 ), (6.07958,− 37
80 ),

(1.97538,− 17
80 ), (3.75739,−

1
16 ), (5.1716,

3
16 ), (6.07958,−

37
80 ), (1.97538,−

17
80 )}

3. c = 6
5 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (2.7936,− 3

20 ), (7.31375, 14 ), (5.31375, 0), (8.59783,− 2
5 ),

(4.52015, 1
20 ), (4.52015,

1
20 )}

4. c = 17
10 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (6.39245, 9

80 ), (3.75739, 1
16 ), (5.1716, 5

16 ), (6.07958,− 27
80 ),

(1.97538,− 7
80 ), (3.75739,

1
16 ), (5.1716,

5
16 ), (6.07958,−

27
80 ), (1.97538,−

7
80 )}

5. c = 11
5 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (5.31375, 18 ), (8.59783,− 11

40 ), (2.7936,− 1
40 ), (7.31375, 38 ),

(4.52015, 7
40 ), (4.52015,

7
40 )}

6. c = 27
10 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (6.39245, 1980 ), (5.1716, 7

16 ), (3.75739, 3
16 ), (1.97538, 3

80 ),

(6.07958,− 17
80 ), (5.1716,

7
16 ), (3.75739,

3
16 ), (1.97538,

3
80 ), (6.07958,−

17
80 )}

7. c = 16
5 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (7.31375, 12 ), (5.31375, 14 ), (2.7936, 1

10 ), (8.59783,− 3
20 ),

(4.52015, 3
10 ), (4.52015,

3
10 )}

8. c = 37
10 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (6.39245, 2980 ), (3.75739, 5

16 ), (5.1716,− 7
16 ), (6.07958,− 7

80 ),

(1.97538, 1380 ), (3.75739,
5
16 ), (5.1716,−

7
16 ), (6.07958,−

7
80 ), (1.97538,

13
80 )}

9. c = 21
5 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (5.31375, 38 ), (7.31375,− 3

8 ), (2.7936, 9
40 ), (8.59783,− 1

40 ),

(4.52015, 1740 ), (4.52015,
17
40 )}

10. c = 47
10 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (6.39245, 3980 ), (3.75739, 7

16 ), (5.1716,− 5
16 ), (6.07958, 3

80 ),

(1.97538, 2380 ), (3.75739,
7
16 ), (5.1716,−

5
16 ), (6.07958,

3
80 ), (1.97538,

23
80 )}

11. c = 26
5 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (5.31375, 12 ), (7.31375,− 1

4 ), (2.7936, 7
20 ), (8.59783, 1

10 ),

(4.52015,− 9
20 ), (4.52015,−

9
20 )}

12. c = 57
10 , (di, θi) = {(1., 0), (6.31375, 0), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 12 ),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (6.39245,− 31

80 ), (3.75739,− 7
16 ), (5.1716,− 3

16 ), (6.07958, 1380 ),

(1.97538, 3380 ), (3.75739,−
7
16 ), (5.1716,−

3
16 ), (6.07958,

13
80 ), (1.97538,

33
80 )}

13. c = 31
5 , (di, θi) = {(1., 0), (6.31375, 12 ), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 0),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (7.31375,− 1

8 ), (8.59783, 9
40 ), (2.7936, 1940 ), (5.31375,− 3

8 ),

(4.52015,− 13
40 ), (4.52015,−

13
40 )}

14. c = 67
10 , (di, θi) = {(1., 0), (6.31375, 12 ), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 0),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (6.39245,− 21

80 ), (5.1716,− 1
16 ), (3.75739,− 5

16 ), (1.97538,− 37
80 ),

(6.07958, 2380 ), (5.1716,−
1
16 ), (3.75739,−

5
16 ), (1.97538,−

37
80 ), (6.07958,

23
80 )}
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15. c = 36
5 , (di, θi) = {(1., 0), (6.31375, 12 ), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 0),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (2.7936,− 2

5 ), (8.59783, 7
20 ), (5.31375,− 1

4 ), (7.31375, 0),

(4.52015,− 1
5 ), (4.52015,−

1
5 )}

16. c = 77
10 , (di, θi) = {(1., 0), (6.31375, 12 ), (5.69572, 1

10 ), (2.90211, 1
10 ), (4.52015, 3

10 ), (1., 12 ), (6.31375, 0),

(5.69572,− 2
5 ), (2.90211,− 2

5 ), (4.52015,− 1
5 ), (6.39245,− 11

80 ), (3.75739,− 3
16 ), (5.1716, 1

16 ), (6.07958, 3380 ),

(1.97538,− 27
80 ), (3.75739,−

3
16 ), (5.1716,

1
16 ), (6.07958,

33
80 ), (1.97538,−

27
80 )}

Rank 10; #52

1. c = 3
10 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572, 25 ), (2.90211, 25 ), (6.39245, 1180 ), (1.97538, 2780 ), (6.07958,− 33

80 ), (5.1716,− 1
16 ),

(3.75739, 3
16 ), (1.97538,

27
80 ), (6.07958,−

33
80 ), (5.1716,−

1
16 ), (3.75739,

3
16 )}

2. c = 4
5 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572, 25 ), (2.90211, 25 ), (5.31375, 14 ), (7.31375, 0), (8.59783,− 7

20 ), (2.7936, 25 ), (4.52015, 15 ),

(4.52015, 15 )}

3. c = 13
10 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572,

2
5 ), (2.90211,

2
5 ), (6.39245,

21
80 ), (6.07958,−

23
80 ), (1.97538,

37
80 ), (3.75739,

5
16 ), (5.1716,

1
16 ),

(6.07958,− 23
80 ), (1.97538,

37
80 ), (3.75739,

5
16 ), (5.1716,

1
16 )}

4. c = 9
5 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572,

2
5 ), (2.90211,

2
5 ), (7.31375,

1
8 ), (2.7936,−

19
40 ), (8.59783,−

9
40 ), (5.31375,

3
8 ), (4.52015,

13
40 ),

(4.52015, 1340 )}

5. c = 23
10 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572, 25 ), (2.90211, 25 ), (6.39245, 3180 ), (1.97538,− 33

80 ), (6.07958,− 13
80 ), (5.1716, 3

16 ),

(3.75739, 7
16 ), (1.97538,−

33
80 ), (6.07958,−

13
80 ), (5.1716,

3
16 ), (3.75739,

7
16 )}

6. c = 14
5 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572,

2
5 ), (2.90211,

2
5 ), (8.59783,−

1
10 ), (2.7936,−

7
20 ), (7.31375,

1
4 ), (5.31375,

1
2 ), (4.52015,

9
20 ),

(4.52015, 9
20 )}

7. c = 33
10 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572, 25 ), (2.90211, 25 ), (6.39245,− 39

80 ), (1.97538,− 23
80 ), (6.07958,− 3

80 ), (5.1716, 5
16 ),

(3.75739,− 7
16 ), (1.97538,−

23
80 ), (6.07958,−

3
80 ), (5.1716,

5
16 ), (3.75739,−

7
16 )}

8. c = 19
5 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572, 25 ), (2.90211, 25 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (7.31375, 38 ), (5.31375,− 3

8 ), (8.59783, 1
40 ), (2.7936,− 9

40 ),

(4.52015,− 17
40 ), (4.52015,−

17
40 )}

9. c = 43
10 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572, 25 ), (2.90211, 25 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (6.39245,− 29

80 ), (1.97538,− 13
80 ), (6.07958, 7

80 ), (5.1716, 7
16 ),

(3.75739,− 5
16 ), (1.97538,−

13
80 ), (6.07958,

7
80 ), (5.1716,

7
16 ), (3.75739,−

5
16 )}

10. c = 24
5 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572, 25 ), (2.90211, 25 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (8.59783, 3

20 ), (2.7936,− 1
10 ), (7.31375, 12 ), (5.31375,− 1

4 ),

(4.52015,− 3
10 ), (4.52015,−

3
10 )}

11. c = 53
10 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572, 25 ), (2.90211, 25 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (6.39245,− 19

80 ), (6.07958, 1780 ), (1.97538,− 3
80 ), (3.75739,− 3

16 ),

(5.1716,− 7
16 ), (6.07958,

17
80 ), (1.97538,−

3
80 ), (3.75739,−

3
16 ), (5.1716,−

7
16 )}

12. c = 29
5 , (di, θi) = {(1., 0), (6.31375, 0), (4.52015, 15 ), (5.69572, 25 ), (2.90211, 25 ), (1., 12 ), (6.31375, 12 ),

(4.52015,− 3
10 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (5.31375,− 1

8 ), (2.7936, 1
40 ), (8.59783, 1140 ), (7.31375,− 3

8 ),

(4.52015,− 7
40 ), (4.52015,−

7
40 )}
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13. c = 63
10 , (di, θi) = {(1., 0), (6.31375, 12 ), (4.52015, 15 ), (5.69572, 25 ), (2.90211, 25 ), (1., 12 ), (6.31375, 0),

(4.52015,− 3
10 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (6.39245,− 9

80 ), (1.97538, 7
80 ), (6.07958, 2780 ), (5.1716,− 5

16 ),

(3.75739,− 1
16 ), (1.97538,

7
80 ), (6.07958,

27
80 ), (5.1716,−

5
16 ), (3.75739,−

1
16 )}

14. c = 34
5 , (di, θi) = {(1., 0), (6.31375, 12 ), (4.52015, 15 ), (5.69572, 25 ), (2.90211, 25 ), (1., 12 ), (6.31375, 0),

(4.52015,− 3
10 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (2.7936, 3

20 ), (7.31375,− 1
4 ), (5.31375, 0), (8.59783, 25 ),

(4.52015,− 1
20 ), (4.52015,−

1
20 )}

15. c = 73
10 , (di, θi) = {(1., 0), (6.31375, 12 ), (4.52015, 15 ), (5.69572, 25 ), (2.90211, 25 ), (1., 12 ), (6.31375, 0),

(4.52015,− 3
10 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (6.39245, 1

80 ), (1.97538, 1780 ), (6.07958, 3780 ), (5.1716,− 3
16 ),

(3.75739, 1
16 ), (1.97538,

17
80 ), (6.07958,

37
80 ), (5.1716,−

3
16 ), (3.75739,

1
16 )}

16. c = 39
5 , (di, θi) = {(1., 0), (6.31375, 12 ), (4.52015, 15 ), (5.69572, 25 ), (2.90211, 25 ), (1., 12 ), (6.31375, 0),

(4.52015,− 3
10 ), (5.69572,− 1

10 ), (2.90211,− 1
10 ), (2.7936, 1140 ), (7.31375,− 1

8 ), (5.31375, 18 ), (8.59783,− 19
40 ),

(4.52015, 3
40 ), (4.52015,

3
40 )}

Rank 10; #53

1. c = 1
5 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,− 1

5 ), (1., 12 ),

(0.158384, 12 ), (−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,
3
10 ), (0.442463,−

11
40 ), (−0.841616, 38 ), (1.15838,

1
8 ),

(−1.36176,− 1
40 ), (0.715921,−

3
40 ), (0.715921,−

3
40 )}

2. c = 7
10 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,− 1

5 ), (1., 12 ),

(0.158384, 12 ), (−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,
3
10 ), (1.01247,−

1
80 ), (0.819101,

3
16 ), (−0.595112, 7

16 ),

(0.312869,− 17
80 ), (−0.962912, 3

80 ), (0.819101,
3
16 ), (−0.595112, 7

16 ), (0.312869,−
17
80 ), (−0.962912, 3

80 )}

3. c = 6
5 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,−
1
5 ), (0.442463,−

3
20 ), (1.15838,

1
4 ), (−1.36176, 1

10 ), (−0.841616, 12 ),

(0.715921, 1
20 ), (0.715921,

1
20 )}

4. c = 17
10 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,− 1
5 ), (1.01247, 9

80 ), (0.819101, 5
16 ), (−0.595112,− 7

16 ),

(0.312869,− 7
80 ), (−0.962912, 1380 ), (0.819101,

5
16 ), (−0.595112,− 7

16 ), (0.312869,−
7
80 ), (−0.962912, 1380 )}

5. c = 11
5 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,− 1
5 ), (−0.841616,− 3

8 ), (1.15838, 38 ), (0.442463,− 1
40 ),

(−1.36176, 9
40 ), (0.715921,

7
40 ), (0.715921,

7
40 )}

6. c = 27
10 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,− 1
5 ), (1.01247, 1980 ), (0.819101, 7

16 ), (−0.595112,− 5
16 ),

(0.312869, 3
80 ), (−0.962912, 2380 ), (0.819101,

7
16 ), (−0.595112,− 5

16 ), (0.312869,
3
80 ), (−0.962912, 2380 )}

7. c = 16
5 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,−
1
5 ), (0.442463,

1
10 ), (−1.36176, 7

20 ), (1.15838,
1
2 ), (−0.841616,− 1

4 ),

(0.715921, 3
10 ), (0.715921,

3
10 )}

8. c = 37
10 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,− 1
5 ), (1.01247, 2980 ), (−0.595112,− 3

16 ), (0.819101,− 7
16 ),

(−0.962912, 3380 ), (0.312869,
13
80 ), (−0.595112,− 3

16 ), (0.819101,−
7
16 ), (−0.962912, 3380 ), (0.312869,

13
80 )}

9. c = 21
5 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,− 1
5 ), (−0.841616,− 1

8 ), (−1.36176, 1940 ), (1.15838,− 3
8 ),

(0.442463, 9
40 ), (0.715921,

17
40 ), (0.715921,

17
40 )}

10. c = 47
10 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,− 1
5 ), (1.01247, 3980 ), (0.819101,− 5

16 ), (−0.595112,− 1
16 ),

(0.312869, 2380 ), (−0.962912,− 37
80 ), (0.819101,−

5
16 ), (−0.595112,− 1

16 ), (0.312869,
23
80 ), (−0.962912,− 37

80 )}
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11. c = 26
5 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921, 3

10 ), (1., 12 ),

(0.158384, 12 ), (−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,−
1
5 ), (0.442463,

7
20 ), (1.15838,−

1
4 ), (−1.36176,− 2

5 ),

(−0.841616, 0), (0.715921,− 9
20 ), (0.715921,−

9
20 )}

12. c = 57
10 , (di, θi) = {(1., 0), (0.158384, 0), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,− 1
5 ), (1.01247,− 31

80 ), (0.819101,− 3
16 ), (−0.595112, 1

16 ),

(0.312869, 3380 ), (−0.962912,− 27
80 ), (0.819101,−

3
16 ), (−0.595112, 1

16 ), (0.312869,
33
80 ), (−0.962912,− 27

80 )}

13. c = 31
5 , (di, θi) = {(1., 0), (0.158384, 12 ), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921, 3

10 ), (1., 12 ),

(0.158384, 0), (−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,−
1
5 ), (1.15838,−

1
8 ), (0.442463,

19
40 ), (−1.36176,− 11

40 ),

(−0.841616, 18 ), (0.715921,−
13
40 ), (0.715921,−

13
40 )}

14. c = 67
10 , (di, θi) = {(1., 0), (0.158384, 12 ), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921,

3
10 ), (1.,

1
2 ), (0.158384, 0),

(−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,− 1
5 ), (1.01247,− 21

80 ), (0.819101,− 1
16 ), (−0.595112, 3

16 ),

(0.312869,− 37
80 ), (−0.962912,− 17

80 ), (0.819101,−
1
16 ), (−0.595112, 3

16 ), (0.312869,−
37
80 ), (−0.962912,− 17

80 )}

15. c = 36
5 , (di, θi) = {(1., 0), (0.158384, 12 ), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921, 3

10 ), (1., 12 ),

(0.158384, 0), (−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,−
1
5 ), (1.15838, 0), (−1.36176,− 3

20 ), (0.442463,−
2
5 ),

(−0.841616, 14 ), (0.715921,−
1
5 ), (0.715921,−

1
5 )}

16. c = 77
10 , (di, θi) = {(1., 0), (0.158384, 12 ), (−0.45965, 1

10 ), (−0.902113, 1
10 ), (0.715921, 3

10 ), (1., 12 ),

(0.158384, 0), (−0.45965,− 2
5 ), (−0.902113,− 2

5 ), (0.715921,−
1
5 ), (1.01247,−

11
80 ), (−0.595112, 5

16 ), (0.819101,
1
16 ),

(−0.962912,− 7
80 ), (0.312869,−

27
80 ), (−0.595112, 5

16 ), (0.819101,
1
16 ), (−0.962912,− 7

80 ), (0.312869,−
27
80 )}

Rank 10; #54

1. c = 3
10 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(0.715921,− 3
10 ), (−0.45965, 25 ), (−0.902113, 25 ), (1.01247,

11
80 ), (0.312869,

27
80 ), (−0.962912, 7

80 ), (0.819101,−
1
16 ),

(−0.595112,− 5
16 ), (0.312869,

27
80 ), (−0.962912, 7

80 ), (0.819101,−
1
16 ), (−0.595112,− 5

16 )}

2. c = 4
5 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(0.715921,− 3
10 ), (−0.45965, 25 ), (−0.902113, 25 ), (0.442463, 25 ), (−1.36176, 3

20 ), (1.15838, 0), (−0.841616,− 1
4 ),

(0.715921, 15 ), (0.715921,
1
5 )}

3. c = 13
10 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1., 12 ),

(0.158384, 12 ), (0.715921,− 3
10 ), (−0.45965, 25 ), (−0.902113, 25 ), (1.01247, 2180 ), (−0.962912, 1780 ), (0.312869, 3780 ),

(−0.595112,− 3
16 ), (0.819101,

1
16 ), (−0.962912, 1780 ), (0.312869,

37
80 ), (−0.595112,− 3

16 ), (0.819101,
1
16 )}

4. c = 9
5 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(0.715921,− 3
10 ), (−0.45965, 25 ), (−0.902113, 25 ), (0.442463,−

19
40 ), (−0.841616,− 1

8 ), (−1.36176, 1140 ), (1.15838,
1
8 ),

(0.715921, 1340 ), (0.715921,
13
40 )}

5. c = 23
10 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1., 12 ),

(0.158384, 12 ), (0.715921,−
3
10 ), (−0.45965, 25 ), (−0.902113, 25 ), (1.01247,

31
80 ), (−0.962912, 2780 ), (0.312869,−

33
80 ),

(−0.595112,− 1
16 ), (0.819101,

3
16 ), (−0.962912, 2780 ), (0.312869,−

33
80 ), (−0.595112,− 1

16 ), (0.819101,
3
16 )}

6. c = 14
5 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1.,

1
2 ), (0.158384,

1
2 ),

(0.715921,− 3
10 ), (−0.45965, 25 ), (−0.902113, 25 ), (1.15838, 14 ), (−0.841616, 0), (−1.36176, 25 ), (0.442463,− 7

20 ),

(0.715921, 9
20 ), (0.715921,

9
20 )}

7. c = 33
10 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1., 12 ),

(0.158384, 12 ), (0.715921,−
3
10 ), (−0.45965, 25 ), (−0.902113, 25 ), (1.01247,−

39
80 ), (−0.962912, 3780 ), (0.312869,−

23
80 ),

(−0.595112, 1
16 ), (0.819101,

5
16 ), (−0.962912, 3780 ), (0.312869,−

23
80 ), (−0.595112, 1

16 ), (0.819101,
5
16 )}

8. c = 19
5 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965, 25 ), (−0.902113, 25 ), (1., 12 ), (0.158384, 12 ),

(0.715921,− 3
10 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1.15838, 38 ), (0.442463,− 9

40 ), (−1.36176,− 19
40 ),

(−0.841616, 18 ), (0.715921,−
17
40 ), (0.715921,−

17
40 )}
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9. c = 43
10 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965, 25 ), (−0.902113, 25 ), (1., 12 ), (0.158384, 12 ),

(0.715921,− 3
10 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1.01247,− 29

80 ), (0.312869,− 13
80 ), (−0.962912,− 33

80 ),

(0.819101, 7
16 ), (−0.595112, 3

16 ), (0.312869,−
13
80 ), (−0.962912,− 33

80 ), (0.819101,
7
16 ), (−0.595112, 3

16 )}

10. c = 24
5 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965, 25 ), (−0.902113, 25 ), (1., 12 ), (0.158384, 12 ),

(0.715921,− 3
10 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (−1.36176,− 7

20 ), (1.15838, 12 ), (−0.841616, 14 ),

(0.442463,− 1
10 ), (0.715921,−

3
10 ), (0.715921,−

3
10 )}

11. c = 53
10 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965, 25 ), (−0.902113, 25 ), (1., 12 ), (0.158384, 12 ),

(0.715921,− 3
10 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1.01247,− 19

80 ), (−0.962912,− 23
80 ), (0.312869,− 3

80 ),

(−0.595112, 5
16 ), (0.819101,−

7
16 ), (−0.962912,− 23

80 ), (0.312869,−
3
80 ), (−0.595112, 5

16 ), (0.819101,−
7
16 )}

12. c = 29
5 , (di, θi) = {(1., 0), (0.158384, 0), (0.715921, 15 ), (−0.45965, 25 ), (−0.902113, 25 ), (1., 12 ), (0.158384, 12 ),

(0.715921,− 3
10 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (−0.841616, 38 ), (1.15838,− 3

8 ), (0.442463, 1
40 ),

(−1.36176,− 9
40 ), (0.715921,−

7
40 ), (0.715921,−

7
40 )}

13. c = 63
10 , (di, θi) = {(1., 0), (0.158384, 12 ), (0.715921, 15 ), (−0.45965, 25 ), (−0.902113, 25 ), (1., 12 ), (0.158384, 0),

(0.715921,− 3
10 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1.01247,− 9

80 ), (−0.962912,− 13
80 ), (0.312869, 7

80 ),

(−0.595112, 7
16 ), (0.819101,−

5
16 ), (−0.962912,− 13

80 ), (0.312869,
7
80 ), (−0.595112, 7

16 ), (0.819101,−
5
16 )}

14. c = 34
5 , (di, θi) = {(1., 0), (0.158384, 12 ), (0.715921, 15 ), (−0.45965, 25 ), (−0.902113, 25 ), (1., 12 ), (0.158384, 0),

(0.715921,− 3
10 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (0.442463, 3

20 ), (1.15838,− 1
4 ), (−0.841616, 12 ),

(−1.36176,− 1
10 ), (0.715921,−

1
20 ), (0.715921,−

1
20 )}

15. c = 73
10 , (di, θi) = {(1., 0), (0.158384, 12 ), (0.715921, 15 ), (−0.45965, 25 ), (−0.902113, 25 ), (1., 12 ), (0.158384, 0),

(0.715921,− 3
10 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (1.01247, 1

80 ), (−0.962912,− 3
80 ), (0.312869, 1780 ),

(−0.595112,− 7
16 ), (0.819101,−

3
16 ), (−0.962912,− 3

80 ), (0.312869,
17
80 ), (−0.595112,− 7

16 ), (0.819101,−
3
16 )}

16. c = 39
5 , (di, θi) = {(1., 0), (0.158384, 12 ), (0.715921, 15 ), (−0.45965, 25 ), (−0.902113, 25 ), (1., 12 ), (0.158384, 0),

(0.715921,− 3
10 ), (−0.45965,− 1

10 ), (−0.902113,− 1
10 ), (0.442463, 1140 ), (−1.36176, 1

40 ), (−0.841616,− 3
8 ),

(1.15838,− 1
8 ), (0.715921,

3
40 ), (0.715921,

3
40 )}

Rank 10; #55

1. c = 1
10 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851,− 1

5 ), (−0.175571,− 1
5 ), (−0.793604,− 1

10 ), (1., 12 ),

(−0.509525, 12 ), (1.10851, 3
10 ), (−0.175571, 3

10 ), (−0.793604, 25 ), (1.12233,− 23
80 ), (−0.659687,− 11

80 ),

(−0.907981, 9
80 ), (1.0674, 1

16 ), (−0.346818, 5
16 ), (−0.659687,− 11

80 ), (−0.907981, 9
80 ), (1.0674, 1

16 ),

(−0.346818, 5
16 )}

2. c = 3
5 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851,− 1

5 ), (−0.175571,− 1
5 ), (−0.793604,− 1

10 ), (1., 12 ),

(−0.509525, 12 ), (1.10851, 3
10 ), (−0.175571, 3

10 ), (−0.793604, 25 ), (−1.28408, 7
40 ), (1.50953, 18 ), (−0.490475, 38 ),

(−0.932938,− 3
40 ), (0.793604,−

9
40 ), (0.793604,−

9
40 )}

3. c = 11
10 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851,− 1

5 ), (−0.175571,− 1
5 ), (−0.793604,− 1

10 ),

(1., 12 ), (−0.509525, 12 ), (1.10851, 3
10 ), (−0.175571, 3

10 ), (−0.793604, 25 ), (1.12233,− 13
80 ), (−0.907981, 1980 ),

(−0.659687,− 1
80 ), (−0.346818, 7

16 ), (1.0674, 3
16 ), (−0.907981, 1980 ), (−0.659687,− 1

80 ), (−0.346818, 7
16 ),

(1.0674, 3
16 )}

4. c = 8
5 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851, 3

10 ), (−0.175571, 3
10 ), (−0.793604,− 1

10 ), (1., 12 ),

(−0.509525, 12 ), (1.10851,−
1
5 ), (−0.175571,− 1

5 ), (−0.793604, 25 ), (1.50953,
1
4 ), (−1.28408, 3

10 ), (−0.932938, 1
20 ),

(−0.490475, 12 ), (0.793604,−
1
10 ), (0.793604,−

1
10 )}

5. c = 21
10 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851, 3

10 ), (−0.175571, 3
10 ), (−0.793604,− 1

10 ), (1., 12 ),

(−0.509525, 12 ), (1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604, 25 ), (1.12233,− 3
80 ), (−0.659687, 9

80 ),

(−0.907981, 2980 ), (1.0674, 5
16 ), (−0.346818,− 7

16 ), (−0.659687, 9
80 ), (−0.907981, 2980 ), (1.0674, 5

16 ),

(−0.346818,− 7
16 )}
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6. c = 13
5 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851, 3

10 ), (−0.175571, 3
10 ), (−0.793604,− 1

10 ), (1., 12 ),

(−0.509525, 12 ), (1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604, 25 ), (−0.932938, 7
40 ), (−0.490475,− 3

8 ),

(−1.28408, 1740 ), (1.50953,
3
8 ), (0.793604,

1
40 ), (0.793604,

1
40 )}

7. c = 31
10 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851, 3

10 ), (−0.175571, 3
10 ), (−0.793604,− 1

10 ), (1., 12 ),

(−0.509525, 12 ), (1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604, 25 ), (1.12233, 7
80 ), (−0.659687, 1980 ),

(−0.907981, 3980 ), (1.0674, 7
16 ), (−0.346818,− 5

16 ), (−0.659687, 1980 ), (−0.907981, 3980 ), (1.0674, 7
16 ),

(−0.346818,− 5
16 )}

8. c = 18
5 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851, 3

10 ), (−0.175571, 3
10 ), (−0.793604, 25 ), (1., 12 ),

(−0.509525, 12 ), (1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604,− 1
10 ), (−0.490475,− 1

4 ), (−0.932938, 3
10 ),

(1.50953, 12 ), (−1.28408,− 9
20 ), (0.793604,

3
20 ), (0.793604,

3
20 )}

9. c = 41
10 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851, 3

10 ), (−0.175571, 3
10 ), (−0.793604, 25 ), (1.,

1
2 ), (−0.509525, 12 ),

(1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604,− 1
10 ), (1.12233, 1780 ), (−0.659687, 2980 ), (−0.907981,− 31

80 ),

(1.0674,− 7
16 ), (−0.346818,− 3

16 ), (−0.659687, 2980 ), (−0.907981,− 31
80 ), (1.0674,−

7
16 ), (−0.346818,− 3

16 )}

10. c = 23
5 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851, 3

10 ), (−0.175571, 3
10 ), (−0.793604, 25 ), (1.,

1
2 ), (−0.509525, 12 ),

(1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604,− 1
10 ), (−1.28408,− 13

40 ), (−0.932938, 1740 ), (−0.490475,− 1
8 ),

(1.50953,− 3
8 ), (0.793604,

11
40 ), (0.793604,

11
40 )}

11. c = 51
10 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851, 3

10 ), (−0.175571, 3
10 ), (−0.793604, 25 ), (1.,

1
2 ), (−0.509525, 12 ),

(1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604,− 1
10 ), (1.12233, 2780 ), (−0.907981,− 21

80 ), (−0.659687, 3980 ),

(−0.346818,− 1
16 ), (1.0674,−

5
16 ), (−0.907981,− 21

80 ), (−0.659687, 3980 ), (−0.346818,− 1
16 ), (1.0674,−

5
16 )}

12. c = 28
5 , (di, θi) = {(1., 0), (−0.509525, 0), (1.10851, 3

10 ), (−0.175571, 3
10 ), (−0.793604, 25 ), (1.,

1
2 ), (−0.509525, 12 ),

(1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604,− 1
10 ), (1.50953,− 1

4 ), (−0.932938,− 9
20 ), (−1.28408,− 1

5 ),

(−0.490475, 0), (0.793604, 25 ), (0.793604,
2
5 )}

13. c = 61
10 , (di, θi) = {(1., 0), (−0.509525, 12 ), (1.10851,

3
10 ), (−0.175571, 3

10 ), (−0.793604, 25 ), (1.,
1
2 ), (−0.509525, 0),

(1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604,− 1
10 ), (1.12233, 3780 ), (−0.659687,− 31

80 ), (−0.907981,− 11
80 ),

(1.0674,− 3
16 ), (−0.346818, 1

16 ), (−0.659687,− 31
80 ), (−0.907981,− 11

80 ), (1.0674,−
3
16 ), (−0.346818, 1

16 )}

14. c = 33
5 , (di, θi) = {(1., 0), (−0.509525, 12 ), (1.10851,

3
10 ), (−0.175571, 3

10 ), (−0.793604, 25 ), (1.,
1
2 ), (−0.509525, 0),

(1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604,− 1
10 ), (−0.932938,− 13

40 ), (−1.28408,− 3
40 ), (−0.490475, 18 ),

(1.50953,− 1
8 ), (0.793604,−

19
40 ), (0.793604,−

19
40 )}

15. c = 71
10 , (di, θi) = {(1., 0), (−0.509525, 12 ), (1.10851,

3
10 ), (−0.175571, 3

10 ), (−0.793604, 25 ), (1.,
1
2 ), (−0.509525, 0),

(1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604,− 1
10 ), (1.12233,− 33

80 ), (−0.659687,− 21
80 ), (−0.907981,− 1

80 ),

(1.0674,− 1
16 ), (−0.346818, 3

16 ), (−0.659687,− 21
80 ), (−0.907981,− 1

80 ), (1.0674,−
1
16 ), (−0.346818, 3

16 )}

16. c = 38
5 , (di, θi) = {(1., 0), (−0.509525, 12 ), (1.10851,

3
10 ), (−0.175571, 3

10 ), (−0.793604, 25 ), (1.,
1
2 ), (−0.509525, 0),

(1.10851,− 1
5 ), (−0.175571,− 1

5 ), (−0.793604,− 1
10 ), (1.50953, 0), (−0.932938,− 1

5 ), (−1.28408, 1
20 ),

(−0.490475, 14 ), (0.793604,−
7
20 ), (0.793604,−

7
20 )}

Rank 10; #56

1. c = 2
5 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 12 ),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (1.50953, 0), (−0.932938, 15 ), (−1.28408,− 1

20 ),

(−0.490475,− 1
4 ), (0.793604,

7
20 ), (0.793604,

7
20 )}

2. c = 9
10 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 12 ),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (1.12233, 3380 ), (−0.346818,− 3

16 ), (1.0674, 1
16 ),

(−0.907981, 1
80 ), (−0.659687, 2180 ), (−0.346818,− 3

16 ), (1.0674,
1
16 ), (−0.907981, 1

80 ), (−0.659687, 2180 )}

3. c = 7
5 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 12 ),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (−1.28408, 3

40 ), (1.50953, 18 ), (−0.932938, 1340 ),

(−0.490475,− 1
8 ), (0.793604,

19
40 ), (0.793604,

19
40 )}
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4. c = 19
10 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 12 ),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (1.12233,− 37

80 ), (−0.346818,− 1
16 ), (1.0674, 3

16 ),

(−0.907981, 1180 ), (−0.659687, 3180 ), (−0.346818,− 1
16 ), (1.0674,

3
16 ), (−0.907981, 1180 ), (−0.659687, 3180 )}

5. c = 12
5 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 12 ),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (−0.932938, 9

20 ), (1.50953, 14 ), (−0.490475, 0),

(−1.28408, 15 ), (0.793604,−
2
5 ), (0.793604,−

2
5 )}

6. c = 29
10 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 12 ),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (1.12233,− 27

80 ), (1.0674, 5
16 ), (−0.346818, 1

16 ),

(−0.659687,− 39
80 ), (−0.907981, 2180 ), (1.0674,

5
16 ), (−0.346818, 1

16 ), (−0.659687,− 39
80 ), (−0.907981, 2180 )}

7. c = 17
5 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851, 15 ), (−0.175571, 15 ), (1., 12 ),

(−0.509525, 12 ), (−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (−0.490475, 18 ), (−1.28408, 1340 ),

(1.50953, 38 ), (−0.932938,− 17
40 ), (0.793604,−

11
40 ), (0.793604,−

11
40 )}

8. c = 39
10 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 12 ),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (1.12233,− 17

80 ), (−0.346818, 3
16 ), (1.0674, 7

16 ),

(−0.907981, 3180 ), (−0.659687,− 29
80 ), (−0.346818, 3

16 ), (1.0674,
7
16 ), (−0.907981, 3180 ), (−0.659687,− 29

80 )}

9. c = 22
5 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851, 15 ), (−0.175571, 15 ), (1., 12 ),

(−0.509525, 12 ), (−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (−0.932938,− 3

10 ), (−1.28408, 9
20 ),

(1.50953, 12 ), (−0.490475, 14 ), (0.793604,−
3
20 ), (0.793604,−

3
20 )}

10. c = 49
10 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851, 15 ), (−0.175571, 15 ), (1., 12 ),

(−0.509525, 12 ), (−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (1.12233,− 7

80 ), (−0.346818, 5
16 ),

(1.0674,− 7
16 ), (−0.907981,− 39

80 ), (−0.659687,− 19
80 ), (−0.346818, 5

16 ), (1.0674,− 7
16 ), (−0.907981,− 39

80 ),

(−0.659687,− 19
80 )}

11. c = 27
5 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 12 ),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (−0.932938,− 7

40 ), (1.50953,− 3
8 ), (−1.28408,− 17

40 ),

(−0.490475, 38 ), (0.793604,−
1
40 ), (0.793604,−

1
40 )}

12. c = 59
10 , (di, θi) = {(1., 0), (−0.509525, 0), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 12 ),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (1.12233, 3

80 ), (−0.346818, 7
16 ), (1.0674,− 5

16 ),

(−0.907981,− 29
80 ), (−0.659687,− 9

80 ), (−0.346818, 7
16 ), (1.0674,−

5
16 ), (−0.907981,− 29

80 ), (−0.659687,− 9
80 )}

13. c = 32
5 , (di, θi) = {(1., 0), (−0.509525, 12 ), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 0),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (−0.932938,− 1

20 ), (1.50953,− 1
4 ), (−1.28408,− 3

10 ),

(−0.490475, 12 ), (0.793604,
1
10 ), (0.793604,

1
10 )}

14. c = 69
10 , (di, θi) = {(1., 0), (−0.509525, 12 ), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 0),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (1.12233, 1380 ), (1.0674,− 3

16 ), (−0.346818,− 7
16 ),

(−0.659687, 1
80 ), (−0.907981,− 19

80 ), (1.0674,−
3
16 ), (−0.346818,− 7

16 ), (−0.659687, 1
80 ), (−0.907981,− 19

80 )}

15. c = 37
5 , (di, θi) = {(1., 0), (−0.509525, 12 ), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 0),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (−0.932938, 3

40 ), (1.50953,− 1
8 ), (−1.28408,− 7

40 ),

(−0.490475,− 3
8 ), (0.793604,

9
40 ), (0.793604,

9
40 )}

16. c = 79
10 , (di, θi) = {(1., 0), (−0.509525, 12 ), (−0.793604, 1

10 ), (1.10851,
1
5 ), (−0.175571, 15 ), (1.,

1
2 ), (−0.509525, 0),

(−0.793604,− 2
5 ), (1.10851,− 3

10 ), (−0.175571,− 3
10 ), (1.12233, 2380 ), (−0.346818,− 5

16 ), (1.0674,− 1
16 ),

(−0.907981,− 9
80 ), (−0.659687, 1180 ), (−0.346818,− 5

16 ), (1.0674,−
1
16 ), (−0.907981,− 9

80 ), (−0.659687, 1180 )}
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Rank 10; #57

1. c = 1
10 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577,− 1

5 ), (2.17557,−
1
5 ), (1.55754,−

1
10 ), (1.,

1
2 ), (−1.96261, 12 ),

(−0.344577, 3
10 ), (2.17557, 3

10 ), (1.55754, 25 ), (2.20269, 1780 ), (1.29471,− 11
80 ), (−1.78201,− 31

80 ), (−2.09488, 1
16 ),

(−0.680668,− 3
16 ), (1.29471,−

11
80 ), (−1.78201,− 31

80 ), (−2.09488, 1
16 ), (−0.680668,− 3

16 )}

2. c = 3
5 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577,− 1

5 ), (2.17557,−
1
5 ), (1.55754,−

1
10 ), (1.,

1
2 ), (−1.96261, 12 ),

(−0.344577, 3
10 ), (2.17557,

3
10 ), (1.55754,

2
5 ), (−2.96261, 18 ), (−0.962611,− 1

8 ), (1.83099,−
3
40 ), (−2.52015,− 13

40 ),

(1.55754, 1140 ), (1.55754,
11
40 )}

3. c = 11
10 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577,− 1

5 ), (2.17557,−
1
5 ), (1.55754,−

1
10 ), (1.,

1
2 ), (−1.96261, 12 ),

(−0.344577, 3
10 ), (2.17557,

3
10 ), (1.55754,

2
5 ), (2.20269,

27
80 ), (−1.78201,− 21

80 ), (1.29471,−
1
80 ), (−0.680668,− 1

16 ),

(−2.09488, 3
16 ), (−1.78201,− 21

80 ), (1.29471,−
1
80 ), (−0.680668,− 1

16 ), (−2.09488, 3
16 )}

4. c = 8
5 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 3

10 ), (2.17557,
3
10 ), (1.55754,−

1
10 ), (1.,

1
2 ), (−1.96261, 12 ),

(−0.344577,− 1
5 ), (2.17557,− 1

5 ), (1.55754, 25 ), (−2.52015,− 1
5 ), (−0.962611, 0), (−2.96261, 14 ), (1.83099, 1

20 ),

(1.55754, 25 ), (1.55754,
2
5 )}

5. c = 21
10 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 3

10 ), (2.17557,
3
10 ), (1.55754,−

1
10 ), (1.,

1
2 ), (−1.96261, 12 ),

(−0.344577,− 1
5 ), (2.17557,− 1

5 ), (1.55754, 25 ), (2.20269, 3780 ), (−1.78201,− 11
80 ), (1.29471, 9

80 ), (−0.680668, 1
16 ),

(−2.09488, 5
16 ), (−1.78201,− 11

80 ), (1.29471,
9
80 ), (−0.680668, 1

16 ), (−2.09488, 5
16 )}

6. c = 13
5 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 3

10 ), (2.17557,
3
10 ), (1.55754,−

1
10 ), (1.,

1
2 ), (−1.96261, 12 ),

(−0.344577,− 1
5 ), (2.17557,− 1

5 ), (1.55754, 25 ), (−2.96261, 38 ), (−0.962611, 18 ), (−2.52015,− 3
40 ), (1.83099, 7

40 ),

(1.55754,− 19
40 ), (1.55754,−

19
40 )}

7. c = 31
10 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 3

10 ), (2.17557,
3
10 ), (1.55754,−

1
10 ), (1.,

1
2 ), (−1.96261, 12 ),

(−0.344577,− 1
5 ), (2.17557,−

1
5 ), (1.55754,

2
5 ), (2.20269,−

33
80 ), (−1.78201,− 1

80 ), (1.29471,
19
80 ), (−0.680668, 3

16 ),

(−2.09488, 7
16 ), (−1.78201,− 1

80 ), (1.29471,
19
80 ), (−0.680668, 3

16 ), (−2.09488, 7
16 )}

8. c = 18
5 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 3

10 ), (2.17557, 3
10 ), (1.55754, 25 ), (1., 12 ), (−1.96261, 12 ),

(−0.344577,− 1
5 ), (2.17557,− 1

5 ), (1.55754,− 1
10 ), (−2.96261, 12 ), (1.83099, 3

10 ), (−2.52015, 1
20 ), (−0.962611, 14 ),

(1.55754,− 7
20 ), (1.55754,−

7
20 )}

9. c = 41
10 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 3

10 ), (2.17557, 3
10 ), (1.55754, 25 ), (1., 12 ), (−1.96261, 12 ),

(−0.344577,− 1
5 ), (2.17557,−

1
5 ), (1.55754,−

1
10 ), (2.20269,−

23
80 ), (1.29471,

29
80 ), (−1.78201, 9

80 ), (−2.09488,− 7
16 ),

(−0.680668, 5
16 ), (1.29471,

29
80 ), (−1.78201, 9

80 ), (−2.09488,− 7
16 ), (−0.680668, 5

16 )}

10. c = 23
5 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 3

10 ), (2.17557, 3
10 ), (1.55754, 25 ), (1., 12 ), (−1.96261, 12 ),

(−0.344577,− 1
5 ), (2.17557,−

1
5 ), (1.55754,−

1
10 ), (−2.96261,− 3

8 ), (−0.962611, 38 ), (−2.52015, 7
40 ), (1.83099,

17
40 ),

(1.55754,− 9
40 ), (1.55754,−

9
40 )}

11. c = 51
10 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 3

10 ), (2.17557, 3
10 ), (1.55754, 25 ), (1., 12 ), (−1.96261, 12 ),

(−0.344577,− 1
5 ), (2.17557,−

1
5 ), (1.55754,−

1
10 ), (2.20269,−

13
80 ), (−1.78201, 1980 ), (1.29471,

39
80 ), (−0.680668, 7

16 ),

(−2.09488,− 5
16 ), (−1.78201, 1980 ), (1.29471,

39
80 ), (−0.680668, 7

16 ), (−2.09488,− 5
16 )}

12. c = 28
5 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 3

10 ), (2.17557, 3
10 ), (1.55754, 25 ), (1., 12 ),

(−1.96261, 12 ), (−0.344577,− 1
5 ), (2.17557,−

1
5 ), (1.55754,−

1
10 ), (1.83099,−

9
20 ), (−2.96261,− 1

4 ), (−0.962611, 12 ),

(−2.52015, 3
10 ), (1.55754,−

1
10 ), (1.55754,−

1
10 )}

13. c = 61
10 , (di, θi) = {(1., 0), (−1.96261, 12 ), (−0.344577, 3

10 ), (2.17557, 3
10 ), (1.55754, 25 ), (1., 12 ),

(−1.96261, 0), (−0.344577,− 1
5 ), (2.17557,−

1
5 ), (1.55754,−

1
10 ), (2.20269,−

3
80 ), (−1.78201, 2980 ), (1.29471,−

31
80 ),

(−0.680668,− 7
16 ), (−2.09488,− 3

16 ), (−1.78201, 2980 ), (1.29471,−
31
80 ), (−0.680668,− 7

16 ), (−2.09488,− 3
16 )}

14. c = 33
5 , (di, θi) = {(1., 0), (−1.96261, 12 ), (−0.344577, 3

10 ), (2.17557, 3
10 ), (1.55754, 25 ), (1., 12 ), (−1.96261, 0),

(−0.344577,− 1
5 ), (2.17557,− 1

5 ), (1.55754,− 1
10 ), (1.83099,− 13

40 ), (−2.96261,− 1
8 ), (−0.962611,− 3

8 ),

(−2.52015, 1740 ), (1.55754,
1
40 ), (1.55754,

1
40 )}
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15. c = 71
10 , (di, θi) = {(1., 0), (−1.96261, 12 ), (−0.344577, 3

10 ), (2.17557, 3
10 ), (1.55754, 25 ), (1., 12 ),

(−1.96261, 0), (−0.344577,− 1
5 ), (2.17557,− 1

5 ), (1.55754,− 1
10 ), (2.20269, 7

80 ), (−1.78201, 3980 ), (1.29471,− 21
80 ),

(−0.680668,− 5
16 ), (−2.09488,− 1

16 ), (−1.78201, 3980 ), (1.29471,−
21
80 ), (−0.680668,− 5

16 ), (−2.09488,− 1
16 )}

16. c = 38
5 , (di, θi) = {(1., 0), (−1.96261, 12 ), (−0.344577, 3

10 ), (2.17557, 3
10 ), (1.55754, 25 ), (1., 12 ),

(−1.96261, 0), (−0.344577,− 1
5 ), (2.17557,−

1
5 ), (1.55754,−

1
10 ), (−2.96261, 0), (1.83099,− 1

5 ), (−0.962611,− 1
4 ),

(−2.52015,− 9
20 ), (1.55754,

3
20 ), (1.55754,

3
20 )}

Rank 10; #58

1. c = 2
5 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,− 3
10 ), (1.83099, 15 ), (−0.962611, 14 ), (−2.52015, 9

20 ), (−2.96261, 0),

(1.55754,− 3
20 ), (1.55754,−

3
20 )}

2. c = 9
10 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,−
3
10 ), (2.20269,−

7
80 ), (−2.09488, 1

16 ), (−0.680668, 5
16 ), (1.29471,

21
80 ),

(−1.78201,− 39
80 ), (−2.09488, 1

16 ), (−0.680668, 5
16 ), (1.29471,

21
80 ), (−1.78201,− 39

80 )}

3. c = 7
5 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,−
3
10 ), (−0.962611, 38 ), (−2.96261, 18 ), (−2.52015,− 17

40 ), (1.83099,
13
40 ),

(1.55754,− 1
40 ), (1.55754,−

1
40 )}

4. c = 19
10 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,−
3
10 ), (2.20269,

3
80 ), (−2.09488, 3

16 ), (−0.680668, 7
16 ), (1.29471,

31
80 ),

(−1.78201,− 29
80 ), (−2.09488, 3

16 ), (−0.680668, 7
16 ), (1.29471,

31
80 ), (−1.78201,− 29

80 )}

5. c = 12
5 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,−
3
10 ), (1.83099,

9
20 ), (−0.962611, 12 ), (−2.96261, 14 ), (−2.52015,− 3

10 ),

(1.55754, 1
10 ), (1.55754,

1
10 )}

6. c = 29
10 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,− 3
10 ), (2.20269, 1380 ), (−2.09488, 5

16 ), (−0.680668,− 7
16 ),

(1.29471,− 39
80 ), (−1.78201,− 19

80 ), (−2.09488, 5
16 ), (−0.680668,− 7

16 ), (1.29471,−
39
80 ), (−1.78201,− 19

80 )}

7. c = 17
5 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,− 3
10 ), (−2.96261, 38 ), (−2.52015,− 7

40 ), (−0.962611,− 3
8 ),

(1.83099,− 17
40 ), (1.55754,

9
40 ), (1.55754,

9
40 )}

8. c = 39
10 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,− 3
10 ), (2.20269, 2380 ), (−0.680668,− 5

16 ), (−2.09488, 7
16 ),

(−1.78201,− 9
80 ), (1.29471,−

29
80 ), (−0.680668,− 5

16 ), (−2.09488, 7
16 ), (−1.78201,− 9

80 ), (1.29471,−
29
80 )}

9. c = 22
5 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ),

(−1.96261, 12 ), (1.55754,−
2
5 ), (−0.344577,− 3

10 ), (2.17557,−
3
10 ), (−2.96261, 12 ), (−2.52015,− 1

20 ), (1.83099,−
3
10 ),

(−0.962611,− 1
4 ), (1.55754,

7
20 ), (1.55754,

7
20 )}

10. c = 49
10 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,− 3
10 ), (2.20269, 3380 ), (−2.09488,− 7

16 ), (−0.680668,− 3
16 ),

(1.29471,− 19
80 ), (−1.78201, 1

80 ), (−2.09488,− 7
16 ), (−0.680668,− 3

16 ), (1.29471,−
19
80 ), (−1.78201, 1

80 )}

11. c = 27
5 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,− 3
10 ), (1.83099,− 7

40 ), (−0.962611,− 1
8 ), (−2.96261,− 3

8 ),

(−2.52015, 3
40 ), (1.55754,

19
40 ), (1.55754,

19
40 )}

12. c = 59
10 , (di, θi) = {(1., 0), (−1.96261, 0), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 12 ),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,− 3
10 ), (2.20269,− 37

80 ), (−2.09488,− 5
16 ), (−0.680668,− 1

16 ),

(1.29471,− 9
80 ), (−1.78201, 1180 ), (−2.09488,− 5

16 ), (−0.680668,− 1
16 ), (1.29471,−

9
80 ), (−1.78201, 1180 )}
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13. c = 32
5 , (di, θi) = {(1., 0), (−1.96261, 12 ), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 0),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,−
3
10 ), (−2.96261,− 1

4 ), (−2.52015, 15 ), (−0.962611, 0), (1.83099,− 1
20 ),

(1.55754,− 2
5 ), (1.55754,−

2
5 )}

14. c = 69
10 , (di, θi) = {(1., 0), (−1.96261, 12 ), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 0),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,− 3
10 ), (2.20269,− 27

80 ), (−2.09488,− 3
16 ), (−0.680668, 1

16 ),

(1.29471, 1
80 ), (−1.78201, 2180 ), (−2.09488,− 3

16 ), (−0.680668, 1
16 ), (1.29471,

1
80 ), (−1.78201, 2180 )}

15. c = 37
5 , (di, θi) = {(1., 0), (−1.96261, 12 ), (1.55754, 1

10 ), (−0.344577, 15 ), (2.17557, 15 ), (1., 12 ), (−1.96261, 0),

(1.55754,− 2
5 ), (−0.344577,− 3

10 ), (2.17557,−
3
10 ), (−2.96261,− 1

8 ), (−0.962611, 18 ), (1.83099,
3
40 ), (−2.52015, 1340 ),

(1.55754,− 11
40 ), (1.55754,−

11
40 )}

16. c = 79
10 , (di, θi) = {(1., 0), (−1.96261, 0), (−0.344577, 15 ), (2.17557, 15 ), (1.55754, 1

10 ), (1., 12 ), (−1.96261, 12 ),

(−0.344577,− 3
10 ), (2.17557,−

3
10 ), (1.55754,−

2
5 ), (2.20269,−

17
80 ), (1.29471,

11
80 ), (−1.78201, 3180 ), (−2.09488,− 1

16 ),

(−0.680668, 3
16 ), (1.29471,

11
80 ), (−1.78201, 3180 ), (−2.09488,− 1

16 ), (−0.680668, 3
16 )}

Rank 10; #59

1. c = 0, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298, 16 ), (6.87298,− 1

10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,−

1
3 ), (6.87298,

2
5 ), (6.87298, 0), (8.87298,

1
4 ), (8.87298,−

1
12 ), (6.87298,

2
5 ), (6.87298,−

2
5 ),

(8.87298,− 1
12 ), (6.87298,

2
5 ), (6.87298,−

2
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298, 16 ), (6.87298,− 1
10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298, 25 ), (12.5483,− 1
48 ), (9.71987, 3780 ), (9.71987,− 27

80 ), (4.85993, 1
16 ),

(6.27415, 5
16 ), (4.85993,

1
16 ), (6.27415,

5
16 )}

3. c = 1, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298, 16 ), (6.87298,− 1

10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298, 25 ), (8.87298, 38 ), (6.87298, 18 ), (8.87298, 1
24 ), (6.87298,− 19

40 ),

(6.87298,− 11
40 ), (8.87298,

1
24 ), (6.87298,−

19
40 ), (6.87298,−

11
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298, 16 ), (6.87298,− 1
10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298, 25 ), (12.5483, 5
48 ), (9.71987,− 17

80 ), (9.71987,− 33
80 ), (4.85993, 3

16 ),

(6.27415, 7
16 ), (4.85993,

3
16 ), (6.27415,

7
16 )}

5. c = 2, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298, 16 ), (6.87298,− 1

10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298, 25 ), (6.87298, 14 ), (8.87298, 12 ), (8.87298, 16 ), (6.87298,− 7
20 ),

(6.87298,− 3
20 ), (8.87298,

1
6 ), (6.87298,−

7
20 ), (6.87298,−

3
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298, 16 ), (6.87298,− 1
10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298, 25 ), (12.5483, 1148 ), (9.71987,− 23
80 ), (9.71987,− 7

80 ), (6.27415,− 7
16 ),

(4.85993, 5
16 ), (6.27415,−

7
16 ), (4.85993,

5
16 )}

7. c = 3, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298, 16 ), (6.87298,− 1

10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298, 25 ), (6.87298, 38 ), (8.87298,− 3
8 ), (8.87298, 7

24 ), (6.87298,− 9
40 ),

(6.87298,− 1
40 ), (8.87298,

7
24 ), (6.87298,−

9
40 ), (6.87298,−

1
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298, 16 ), (6.87298,− 1
10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298, 25 ), (12.5483, 1748 ), (9.71987, 3
80 ), (9.71987,− 13

80 ), (4.85993, 7
16 ),

(6.27415,− 5
16 ), (4.85993,

7
16 ), (6.27415,−

5
16 )}

9. c = 4, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298, 16 ), (6.87298, 25 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298,− 1
10 ), (6.87298, 12 ), (8.87298,− 1

4 ), (8.87298, 5
12 ), (6.87298,− 1

10 ),

(6.87298, 1
10 ), (8.87298,

5
12 ), (6.87298,−

1
10 ), (6.87298,

1
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298,
1
6 ), (6.87298,

2
5 ), (1.,

1
2 ), (7.87298,

1
2 ), (6.87298,−

2
5 ),

(8.87298,− 1
3 ), (6.87298,− 1

10 ), (12.5483, 2348 ), (9.71987, 1380 ), (9.71987,− 3
80 ), (4.85993,− 7

16 ), (6.27415,− 3
16 ),

(4.85993,− 7
16 ), (6.27415,−

3
16 )}
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11. c = 5, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298,

1
6 ), (6.87298,

2
5 ), (1.,

1
2 ), (7.87298,

1
2 ), (6.87298,−

2
5 ),

(8.87298,− 1
3 ), (6.87298,− 1

10 ), (6.87298,− 3
8 ), (8.87298,− 1

8 ), (8.87298,− 11
24 ), (6.87298, 1

40 ), (6.87298, 9
40 ),

(8.87298,− 11
24 ), (6.87298,

1
40 ), (6.87298,

9
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298, 16 ), (6.87298, 25 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298,− 1
10 ), (12.5483,− 19

48 ), (9.71987, 2380 ), (9.71987, 7
80 ), (4.85993,− 5

16 ),

(6.27415,− 1
16 ), (4.85993,−

5
16 ), (6.27415,−

1
16 )}

13. c = 6, (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 1
10 ), (8.87298, 16 ), (6.87298, 25 ), (1., 12 ), (7.87298, 0),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298,− 1
10 ), (6.87298,− 1

4 ), (8.87298, 0), (8.87298,− 1
3 ), (6.87298, 3

20 ),

(6.87298, 7
20 ), (8.87298,−

1
3 ), (6.87298,

3
20 ), (6.87298,

7
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 1

10 ), (8.87298, 16 ), (6.87298, 25 ), (1., 12 ), (7.87298, 0),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298,− 1
10 ), (12.5483,− 13

48 ), (9.71987, 1780 ), (9.71987, 3380 ), (6.27415, 1
16 ),

(4.85993,− 3
16 ), (6.27415,

1
16 ), (4.85993,−

3
16 )}

15. c = 7, (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 1
10 ), (8.87298, 16 ), (6.87298, 25 ), (1., 12 ), (7.87298, 0),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298,− 1
10 ), (6.87298,− 1

8 ), (8.87298, 18 ), (8.87298,− 5
24 ), (6.87298, 1140 ),

(6.87298, 1940 ), (8.87298,−
5
24 ), (6.87298,

11
40 ), (6.87298,

19
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 1

10 ), (8.87298, 16 ), (6.87298, 25 ), (1., 12 ), (7.87298, 0),

(6.87298,− 2
5 ), (8.87298,− 1

3 ), (6.87298,− 1
10 ), (12.5483,− 7

48 ), (9.71987,− 37
80 ), (9.71987, 2780 ), (4.85993,− 1

16 ),

(6.27415, 3
16 ), (4.85993,−

1
16 ), (6.27415,

3
16 )}

Rank 10; #60

1. c = 0, (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298, 15 ), (6.87298,− 1
5 ), (1., 12 ), (7.87298, 12 ),

(8.87298,− 1
3 ), (6.87298,− 3

10 ), (6.87298, 3
10 ), (8.87298, 14 ), (6.87298, 12 ), (8.87298,− 1

12 ), (6.87298,− 3
10 ),

(6.87298, 3
10 ), (8.87298,−

1
12 ), (6.87298,−

3
10 ), (6.87298,

3
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298, 15 ), (6.87298,− 1

5 ), (1., 12 ), (7.87298, 12 ),

(8.87298,− 1
3 ), (6.87298,− 3

10 ), (6.87298, 3
10 ), (12.5483,− 1

48 ), (9.71987,− 19
80 ), (9.71987, 2980 ), (6.27415, 5

16 ),

(4.85993,− 7
16 ), (6.27415,

5
16 ), (4.85993,−

7
16 )}

3. c = 1, (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298, 15 ), (6.87298,− 1
5 ), (1., 12 ), (7.87298, 12 ),

(8.87298,− 1
3 ), (6.87298,− 3

10 ), (6.87298, 3
10 ), (8.87298, 38 ), (6.87298,− 3

8 ), (8.87298, 1
24 ), (6.87298,− 7

40 ),

(6.87298, 1740 ), (8.87298,
1
24 ), (6.87298,−

7
40 ), (6.87298,

17
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298,

1
5 ), (6.87298,

3
10 ), (1.,

1
2 ), (7.87298,

1
2 ), (8.87298,−

1
3 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (12.5483, 5
48 ), (9.71987,− 9

80 ), (9.71987, 3980 ), (6.27415, 7
16 ), (4.85993,− 5

16 ),

(6.27415, 7
16 ), (4.85993,−

5
16 )}

5. c = 2, (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298,
1
5 ), (6.87298,

3
10 ), (1.,

1
2 ), (7.87298,

1
2 ), (8.87298,−

1
3 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298, 12 ), (6.87298,− 1
4 ), (8.87298, 16 ), (6.87298,− 1

20 ), (6.87298,− 9
20 ),

(8.87298, 16 ), (6.87298,−
1
20 ), (6.87298,−

9
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298,

1
5 ), (6.87298,

3
10 ), (1.,

1
2 ), (7.87298,

1
2 ), (8.87298,−

1
3 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (12.5483, 1148 ), (9.71987, 1
80 ), (9.71987,− 31

80 ), (6.27415,− 7
16 ), (4.85993,− 3

16 ),

(6.27415,− 7
16 ), (4.85993,−

3
16 )}

7. c = 3, (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298,
1
5 ), (6.87298,

3
10 ), (1.,

1
2 ), (7.87298,

1
2 ), (8.87298,−

1
3 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 3
8 ), (6.87298,− 1

8 ), (8.87298, 7
24 ), (6.87298, 3

40 ), (6.87298,− 13
40 ),

(8.87298, 7
24 ), (6.87298,

3
40 ), (6.87298,−

13
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298,

1
5 ), (6.87298,

3
10 ), (1.,

1
2 ), (7.87298,

1
2 ), (8.87298,−

1
3 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (12.5483, 1748 ), (9.71987, 1180 ), (9.71987,− 21
80 ), (4.85993,− 1

16 ), (6.27415,− 5
16 ),

(4.85993,− 1
16 ), (6.27415,−

5
16 )}



76

9. c = 4, (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298,
1
5 ), (6.87298,

3
10 ), (1.,

1
2 ), (7.87298,

1
2 ), (8.87298,−

1
3 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
4 ), (6.87298, 0), (8.87298, 5

12 ), (6.87298, 15 ), (6.87298,− 1
5 ),

(8.87298, 5
12 ), (6.87298,

1
5 ), (6.87298,−

1
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298,

1
5 ), (6.87298,

3
10 ), (1.,

1
2 ), (7.87298,

1
2 ), (8.87298,−

1
3 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (12.5483, 2348 ), (9.71987, 2180 ), (9.71987,− 11
80 ), (6.27415,− 3

16 ), (4.85993, 1
16 ),

(6.27415,− 3
16 ), (4.85993,

1
16 )}

11. c = 5, (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298,
1
5 ), (6.87298,

3
10 ), (1.,

1
2 ), (7.87298,

1
2 ), (8.87298,−

1
3 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
8 ), (6.87298, 18 ), (8.87298,− 11

24 ), (6.87298, 1340 ), (6.87298,− 3
40 ),

(8.87298,− 11
24 ), (6.87298,

13
40 ), (6.87298,−

3
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (7.87298, 0), (8.87298, 16 ), (6.87298, 15 ), (6.87298, 3

10 ), (1., 12 ), (7.87298, 12 ),

(8.87298,− 1
3 ), (6.87298,− 3

10 ), (6.87298,− 1
5 ), (12.5483,− 19

48 ), (9.71987, 3180 ), (9.71987,− 1
80 ), (6.27415,− 1

16 ),

(4.85993, 3
16 ), (6.27415,−

1
16 ), (4.85993,

3
16 )}

13. c = 6, (di, θi) = {(1., 0), (7.87298, 12 ), (8.87298, 16 ), (6.87298, 15 ), (6.87298, 3
10 ), (1., 12 ), (7.87298, 0),

(8.87298,− 1
3 ), (6.87298,− 3

10 ), (6.87298,− 1
5 ), (8.87298, 0), (6.87298, 14 ), (8.87298,− 1

3 ), (6.87298, 9
20 ),

(6.87298, 1
20 ), (8.87298,−

1
3 ), (6.87298,

9
20 ), (6.87298,

1
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (7.87298, 12 ), (8.87298, 16 ), (6.87298, 15 ), (6.87298, 3

10 ), (1., 12 ), (7.87298, 0),

(8.87298,− 1
3 ), (6.87298,− 3

10 ), (6.87298,− 1
5 ), (12.5483,− 13

48 ), (9.71987, 9
80 ), (9.71987,− 39

80 ), (6.27415, 1
16 ),

(4.85993, 5
16 ), (6.27415,

1
16 ), (4.85993,

5
16 )}

15. c = 7, (di, θi) = {(1., 0), (7.87298, 12 ), (8.87298, 16 ), (6.87298, 15 ), (6.87298, 3
10 ), (1., 12 ), (7.87298, 0),

(8.87298,− 1
3 ), (6.87298,− 3

10 ), (6.87298,− 1
5 ), (8.87298, 18 ), (6.87298, 38 ), (8.87298,− 5

24 ), (6.87298,− 17
40 ),

(6.87298, 7
40 ), (8.87298,−

5
24 ), (6.87298,−

17
40 ), (6.87298,

7
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (7.87298, 12 ), (8.87298, 16 ), (6.87298, 15 ), (6.87298, 3

10 ), (1., 12 ), (7.87298, 0),

(8.87298,− 1
3 ), (6.87298,− 3

10 ), (6.87298,− 1
5 ), (12.5483,− 7

48 ), (9.71987,− 29
80 ), (9.71987, 1980 ), (4.85993, 7

16 ),

(6.27415, 3
16 ), (4.85993,

7
16 ), (6.27415,

3
16 )}

Rank 10; #61

1. c = 0, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298,− 1

6 ), (6.87298,− 1
10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,

1
3 ), (6.87298,

2
5 ), (8.87298,−

1
4 ), (6.87298, 0), (8.87298,

1
12 ), (6.87298,

2
5 ), (6.87298,−

2
5 ),

(8.87298, 1
12 ), (6.87298,

2
5 ), (6.87298,−

2
5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298,− 1
6 ), (6.87298,− 1

10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298, 13 ), (6.87298, 25 ), (12.5483, 7

48 ), (9.71987,− 27
80 ), (9.71987, 3780 ), (6.27415,− 3

16 ),

(4.85993, 1
16 ), (6.27415,−

3
16 ), (4.85993,

1
16 )}

3. c = 1, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298,− 1

6 ), (6.87298,− 1
10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298, 13 ), (6.87298, 25 ), (6.87298, 18 ), (8.87298,− 1

8 ), (8.87298, 5
24 ), (6.87298,− 19

40 ),

(6.87298,− 11
40 ), (8.87298,

5
24 ), (6.87298,−

19
40 ), (6.87298,−

11
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298,− 1
6 ), (6.87298,− 1

10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298, 13 ), (6.87298, 25 ), (12.5483, 1348 ), (9.71987,− 33

80 ), (9.71987,− 17
80 ), (4.85993, 3

16 ),

(6.27415,− 1
16 ), (4.85993,

3
16 ), (6.27415,−

1
16 )}

5. c = 2, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298, 13 ), (6.87298,− 1

10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298, 25 ), (6.87298, 14 ), (8.87298, 0), (8.87298, 13 ), (6.87298,− 7
20 ),

(6.87298,− 3
20 ), (8.87298,

1
3 ), (6.87298,−

7
20 ), (6.87298,−

3
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298, 13 ), (6.87298,− 1
10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298, 25 ), (12.5483, 1948 ), (9.71987,− 23
80 ), (9.71987,− 7

80 ), (6.27415, 1
16 ),

(4.85993, 5
16 ), (6.27415,

1
16 ), (4.85993,

5
16 )}
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7. c = 3, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298, 13 ), (6.87298,− 1

10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298, 25 ), (6.87298, 38 ), (8.87298, 18 ), (8.87298, 1124 ), (6.87298,− 9
40 ),

(6.87298,− 1
40 ), (8.87298,

11
24 ), (6.87298,−

9
40 ), (6.87298,−

1
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298, 13 ), (6.87298,− 1
10 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298, 25 ), (12.5483,− 23
48 ), (9.71987, 3

80 ), (9.71987,− 13
80 ), (6.27415, 3

16 ),

(4.85993, 7
16 ), (6.27415,

3
16 ), (4.85993,

7
16 )}

9. c = 4, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298, 13 ), (6.87298, 25 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298,− 1
10 ), (6.87298, 12 ), (8.87298, 14 ), (8.87298,− 5

12 ), (6.87298,− 1
10 ),

(6.87298, 1
10 ), (8.87298,−

5
12 ), (6.87298,−

1
10 ), (6.87298,

1
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298,
1
3 ), (6.87298,

2
5 ), (1.,

1
2 ), (7.87298,

1
2 ), (6.87298,−

2
5 ),

(8.87298,− 1
6 ), (6.87298,− 1

10 ), (12.5483,− 17
48 ), (9.71987,− 3

80 ), (9.71987, 1380 ), (6.27415, 5
16 ), (4.85993,− 7

16 ),

(6.27415, 5
16 ), (4.85993,−

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1
10 ), (8.87298, 13 ), (6.87298, 25 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298,− 1
10 ), (6.87298,− 3

8 ), (8.87298, 38 ), (8.87298,− 7
24 ), (6.87298, 1

40 ),

(6.87298, 9
40 ), (8.87298,−

7
24 ), (6.87298,

1
40 ), (6.87298,

9
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 1

10 ), (8.87298, 13 ), (6.87298, 25 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298,− 1
10 ), (12.5483,− 11

48 ), (9.71987, 2380 ), (9.71987, 7
80 ), (4.85993,− 5

16 ),

(6.27415, 7
16 ), (4.85993,−

5
16 ), (6.27415,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 1
10 ), (8.87298, 13 ), (6.87298, 25 ), (1., 12 ), (7.87298, 0),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298,− 1
10 ), (8.87298, 12 ), (6.87298,− 1

4 ), (8.87298,− 1
6 ), (6.87298, 3

20 ),

(6.87298, 7
20 ), (8.87298,−

1
6 ), (6.87298,

3
20 ), (6.87298,

7
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 1

10 ), (8.87298, 13 ), (6.87298, 25 ), (1., 12 ), (7.87298, 0),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298,− 1
10 ), (12.5483,− 5

48 ), (9.71987, 3380 ), (9.71987, 1780 ), (6.27415,− 7
16 ),

(4.85993,− 3
16 ), (6.27415,−

7
16 ), (4.85993,−

3
16 )}

15. c = 7, (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298,
1
10 ), (8.87298,

1
3 ), (6.87298,

2
5 ), (1.,

1
2 ), (7.87298, 0), (6.87298,−

2
5 ),

(8.87298,− 1
6 ), (6.87298,− 1

10 ), (6.87298,− 1
8 ), (8.87298,− 3

8 ), (8.87298,− 1
24 ), (6.87298, 1140 ), (6.87298, 1940 ),

(8.87298,− 1
24 ), (6.87298,

11
40 ), (6.87298,

19
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 1

10 ), (8.87298, 13 ), (6.87298, 25 ), (1., 12 ), (7.87298, 0),

(6.87298,− 2
5 ), (8.87298,− 1

6 ), (6.87298,− 1
10 ), (12.5483, 1

48 ), (9.71987,− 37
80 ), (9.71987, 2780 ), (6.27415,− 5

16 ),

(4.85993,− 1
16 ), (6.27415,−

5
16 ), (4.85993,−

1
16 )}

Rank 10; #62

1. c = 0, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298,− 1
5 ), (8.87298,− 1

6 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298, 3

10 ), (8.87298, 13 ), (8.87298,− 1
4 ), (6.87298, 12 ), (8.87298, 1

12 ), (6.87298,− 3
10 ),

(6.87298, 3
10 ), (8.87298,

1
12 ), (6.87298,−

3
10 ), (6.87298,

3
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298, 3

10 ), (8.87298, 13 ), (12.5483, 7
48 ), (9.71987,− 19

80 ), (9.71987, 2980 ), (6.27415,− 3
16 ),

(4.85993,− 7
16 ), (6.27415,−

3
16 ), (4.85993,−

7
16 )}

3. c = 1, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298,− 1
5 ), (8.87298,− 1

6 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298, 3

10 ), (8.87298, 13 ), (8.87298,− 1
8 ), (6.87298,− 3

8 ), (8.87298, 5
24 ), (6.87298,− 7

40 ),

(6.87298, 1740 ), (8.87298,
5
24 ), (6.87298,−

7
40 ), (6.87298,

17
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298, 3

10 ), (8.87298,− 1
6 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298, 13 ), (12.5483, 1348 ), (9.71987,− 9
80 ), (9.71987, 3980 ), (4.85993,− 5

16 ),

(6.27415,− 1
16 ), (4.85993,−

5
16 ), (6.27415,−

1
16 )}
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5. c = 2, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298, 3
10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (8.87298, 0), (6.87298,− 1

4 ), (8.87298, 13 ), (6.87298,− 1
20 ),

(6.87298,− 9
20 ), (8.87298,

1
3 ), (6.87298,−

1
20 ), (6.87298,−

9
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298, 3

10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (12.5483, 1948 ), (9.71987, 1

80 ), (9.71987,− 31
80 ), (4.85993,− 3

16 ),

(6.27415, 1
16 ), (4.85993,−

3
16 ), (6.27415,

1
16 )}

7. c = 3, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298, 3
10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (8.87298, 18 ), (6.87298,− 1

8 ), (8.87298, 1124 ), (6.87298, 3
40 ),

(6.87298,− 13
40 ), (8.87298,

11
24 ), (6.87298,

3
40 ), (6.87298,−

13
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298, 3

10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (12.5483,− 23

48 ), (9.71987,− 21
80 ), (9.71987, 1180 ), (4.85993,− 1

16 ),

(6.27415, 3
16 ), (4.85993,−

1
16 ), (6.27415,

3
16 )}

9. c = 4, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298, 3
10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (8.87298, 14 ), (6.87298, 0), (8.87298,− 5

12 ), (6.87298, 15 ),

(6.87298,− 1
5 ), (8.87298,−

5
12 ), (6.87298,

1
5 ), (6.87298,−

1
5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298, 3

10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (12.5483,− 17

48 ), (9.71987, 2180 ), (9.71987,− 11
80 ), (6.27415, 5

16 ),

(4.85993, 1
16 ), (6.27415,

5
16 ), (4.85993,

1
16 )}

11. c = 5, (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298, 3
10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (8.87298, 38 ), (6.87298, 18 ), (8.87298,− 7

24 ), (6.87298, 1340 ),

(6.87298,− 3
40 ), (8.87298,−

7
24 ), (6.87298,

13
40 ), (6.87298,−

3
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (7.87298, 0), (6.87298, 15 ), (6.87298, 3

10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 12 ),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (12.5483,− 11

48 ), (9.71987,− 1
80 ), (9.71987, 3180 ), (4.85993, 3

16 ),

(6.27415, 7
16 ), (4.85993,

3
16 ), (6.27415,

7
16 )}

13. c = 6, (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 15 ), (6.87298, 3
10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 0),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (8.87298, 12 ), (6.87298, 14 ), (8.87298,− 1

6 ), (6.87298, 9
20 ),

(6.87298, 1
20 ), (8.87298,−

1
6 ), (6.87298,

9
20 ), (6.87298,

1
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 15 ), (6.87298, 3

10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 0),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (12.5483,− 5

48 ), (9.71987, 9
80 ), (9.71987,− 39

80 ), (4.85993, 5
16 ),

(6.27415,− 7
16 ), (4.85993,

5
16 ), (6.27415,−

7
16 )}

15. c = 7, (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 15 ), (6.87298, 3
10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 0),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (8.87298,− 3

8 ), (6.87298, 38 ), (8.87298,− 1
24 ), (6.87298,− 17

40 ),

(6.87298, 7
40 ), (8.87298,−

1
24 ), (6.87298,−

17
40 ), (6.87298,

7
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (7.87298, 12 ), (6.87298, 15 ), (6.87298, 3

10 ), (8.87298, 13 ), (1., 12 ), (7.87298, 0),

(6.87298,− 3
10 ), (6.87298,− 1

5 ), (8.87298,− 1
6 ), (12.5483, 1

48 ), (9.71987, 1980 ), (9.71987,− 29
80 ), (4.85993, 7

16 ),

(6.27415,− 5
16 ), (4.85993,

7
16 ), (6.27415,−

5
16 )}

Rank 10; #63

1. c = 0, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702,

1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983, 25 ), (−0.872983, 12 ), (1.12702,

1
4 ), (1.12702,−

1
12 ), (−0.872983,− 1

10 ),

(−0.872983, 1
10 ), (1.12702,−

1
12 ), (−0.872983,− 1

10 ), (−0.872983, 1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702, 16 ), (−0.872983,− 1
10 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983, 25 ), (1.59384,−

1
48 ), (−1.23458,− 3

80 ), (−1.23458, 1380 ),

(0.796921, 5
16 ), (−0.617292,− 7

16 ), (0.796921,
5
16 ), (−0.617292,− 7

16 )}
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3. c = 1, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702,

1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983, 25 ), (−0.872983,− 3

8 ), (1.12702,
3
8 ), (1.12702,

1
24 ), (−0.872983, 1

40 ),

(−0.872983, 9
40 ), (1.12702,

1
24 ), (−0.872983, 1

40 ), (−0.872983, 9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702,
1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983, 25 ), (1.59384,

5
48 ), (−1.23458, 2380 ), (−1.23458, 7

80 ), (0.796921,
7
16 ),

(−0.617292,− 5
16 ), (0.796921,

7
16 ), (−0.617292,− 5

16 )}

5. c = 2, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702,

1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983, 25 ), (−0.872983,− 1

4 ), (1.12702,
1
2 ), (1.12702,

1
6 ), (−0.872983, 3

20 ),

(−0.872983, 7
20 ), (1.12702,

1
6 ), (−0.872983, 3

20 ), (−0.872983, 7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702,
1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983, 25 ), (1.59384,

11
48 ), (−1.23458, 3380 ), (−1.23458, 1780 ), (0.796921,−

7
16 ),

(−0.617292,− 3
16 ), (0.796921,−

7
16 ), (−0.617292,− 3

16 )}

7. c = 3, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702,

1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983, 25 ), (−0.872983,− 1

8 ), (1.12702,−
3
8 ), (1.12702,

7
24 ), (−0.872983, 1140 ),

(−0.872983, 1940 ), (1.12702,
7
24 ), (−0.872983, 1140 ), (−0.872983, 1940 )}

8. c = 7
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702, 16 ), (−0.872983,− 1
10 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983, 25 ), (1.59384,

17
48 ), (−1.23458,− 37

80 ), (−1.23458, 2780 ),

(−0.617292,− 1
16 ), (0.796921,−

5
16 ), (−0.617292,− 1

16 ), (0.796921,−
5
16 )}

9. c = 4, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702, 16 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983,− 1

10 ), (−0.872983, 0), (1.12702,− 1
4 ), (1.12702,

5
12 ), (−0.872983, 25 ),

(−0.872983,− 2
5 ), (1.12702,

5
12 ), (−0.872983, 25 ), (−0.872983,− 2

5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702, 16 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 2
5 ), (1.12702,− 1

3 ), (−0.872983,− 1
10 ), (1.59384, 2348 ), (−1.23458, 3780 ), (−1.23458,− 27

80 ),

(0.796921,− 3
16 ), (−0.617292, 1

16 ), (0.796921,−
3
16 ), (−0.617292, 1

16 )}

11. c = 5, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702, 16 ), (−0.872983, 25 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983,− 1

10 ), (1.12702,−
1
8 ), (−0.872983, 18 ), (1.12702,−

11
24 ),

(−0.872983,− 19
40 ), (−0.872983,− 11

40 ), (1.12702,−
11
24 ), (−0.872983,− 19

40 ), (−0.872983,− 11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702, 16 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 2
5 ), (1.12702,− 1

3 ), (−0.872983,− 1
10 ), (1.59384,− 19

48 ), (−1.23458,− 33
80 ), (−1.23458,− 17

80 ),

(0.796921,− 1
16 ), (−0.617292, 3

16 ), (0.796921,−
1
16 ), (−0.617292, 3

16 )}

13. c = 6, (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 1
10 ), (1.12702, 16 ), (−0.872983, 25 ), (1., 12 ),

(0.127017, 0), (−0.872983,− 2
5 ), (1.12702,− 1

3 ), (−0.872983,− 1
10 ), (−0.872983, 14 ), (1.12702, 0), (1.12702,− 1

3 ),

(−0.872983,− 7
20 ), (−0.872983,− 3

20 ), (1.12702,−
1
3 ), (−0.872983,− 7

20 ), (−0.872983,− 3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 1

10 ), (1.12702, 16 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 0),

(−0.872983,− 2
5 ), (1.12702,− 1

3 ), (−0.872983,− 1
10 ), (1.59384,− 13

48 ), (−1.23458,− 23
80 ), (−1.23458,− 7

80 ),

(0.796921, 1
16 ), (−0.617292, 5

16 ), (0.796921,
1
16 ), (−0.617292, 5

16 )}

15. c = 7, (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 1
10 ), (1.12702, 16 ), (−0.872983, 25 ), (1., 12 ),

(0.127017, 0), (−0.872983,− 2
5 ), (1.12702,−

1
3 ), (−0.872983,− 1

10 ), (−0.872983, 38 ), (1.12702,
1
8 ), (1.12702,−

5
24 ),

(−0.872983,− 9
40 ), (−0.872983,− 1

40 ), (1.12702,−
5
24 ), (−0.872983,− 9

40 ), (−0.872983,− 1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 1

10 ), (1.12702, 16 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 0),

(−0.872983,− 2
5 ), (1.12702,− 1

3 ), (−0.872983,− 1
10 ), (1.59384,− 7

48 ), (−1.23458, 3
80 ), (−1.23458,− 13

80 ),

(−0.617292, 7
16 ), (0.796921,

3
16 ), (−0.617292, 7

16 ), (0.796921,
3
16 )}
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Rank 10; #64

1. c = 0, (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983,− 1
5 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983, 3
10 ), (1.12702,

1
4 ), (−0.872983, 0), (1.12702,− 1

12 ), (−0.872983, 15 ),

(−0.872983,− 1
5 ), (1.12702,−

1
12 ), (−0.872983, 15 ), (−0.872983,− 1

5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983,− 1

5 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983, 3
10 ), (1.59384,− 1

48 ), (−1.23458,− 11
80 ), (−1.23458, 2180 ),

(−0.617292, 1
16 ), (0.796921,

5
16 ), (−0.617292, 1

16 ), (0.796921,
5
16 )}

3. c = 1, (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983,− 1
5 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983, 3
10 ), (1.12702,

3
8 ), (−0.872983, 18 ), (1.12702,

1
24 ), (−0.872983, 1340 ),

(−0.872983,− 3
40 ), (1.12702,

1
24 ), (−0.872983, 1340 ), (−0.872983,− 3

40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3

10 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.59384, 5

48 ), (−1.23458,− 1
80 ), (−1.23458, 3180 ),

(−0.617292, 3
16 ), (0.796921,

7
16 ), (−0.617292, 3

16 ), (0.796921,
7
16 )}

5. c = 2, (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3
10 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.12702,

1
2 ), (−0.872983, 14 ), (1.12702,

1
6 ), (−0.872983, 9

20 ),

(−0.872983, 1
20 ), (1.12702,

1
6 ), (−0.872983, 9

20 ), (−0.872983, 1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3

10 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.59384, 1148 ), (−1.23458,− 39

80 ), (−1.23458, 9
80 ),

(0.796921,− 7
16 ), (−0.617292, 5

16 ), (0.796921,−
7
16 ), (−0.617292, 5

16 )}

7. c = 3, (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3
10 ), (1., 12 ),

(0.127017, 12 ), (1.12702,−
1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.12702,−

3
8 ), (−0.872983, 38 ), (1.12702,

7
24 ),

(−0.872983,− 17
40 ), (−0.872983, 7

40 ), (1.12702,
7
24 ), (−0.872983,− 17

40 ), (−0.872983, 7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3

10 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.59384, 1748 ), (−1.23458,− 29

80 ), (−1.23458, 1980 ),

(−0.617292, 7
16 ), (0.796921,−

5
16 ), (−0.617292, 7

16 ), (0.796921,−
5
16 )}

9. c = 4, (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3
10 ), (1., 12 ),

(0.127017, 12 ), (1.12702,−
1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.12702,−

1
4 ), (−0.872983, 12 ), (1.12702,

5
12 ),

(−0.872983,− 3
10 ), (−0.872983, 3

10 ), (1.12702,
5
12 ), (−0.872983,− 3

10 ), (−0.872983, 3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3

10 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.59384, 2348 ), (−1.23458,− 19

80 ), (−1.23458, 2980 ),

(−0.617292,− 7
16 ), (0.796921,−

3
16 ), (−0.617292,− 7

16 ), (0.796921,−
3
16 )}

11. c = 5, (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3
10 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.12702,− 1

8 ), (−0.872983,− 3
8 ), (1.12702,− 11

24 ),

(−0.872983,− 7
40 ), (−0.872983, 1740 ), (1.12702,−

11
24 ), (−0.872983,− 7

40 ), (−0.872983, 1740 )}

12. c = 11
2 , (di, θi) = {(1., 0), (0.127017, 0), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3

10 ), (1., 12 ), (0.127017, 12 ),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.59384,− 19

48 ), (−1.23458,− 9
80 ), (−1.23458, 3980 ),

(−0.617292,− 5
16 ), (0.796921,−

1
16 ), (−0.617292,− 5

16 ), (0.796921,−
1
16 )}

13. c = 6, (di, θi) = {(1., 0), (0.127017, 12 ), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3
10 ), (1., 12 ),

(0.127017, 0), (1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.12702, 0), (−0.872983,− 1

4 ), (1.12702,−
1
3 ),

(−0.872983,− 1
20 ), (−0.872983,− 9

20 ), (1.12702,−
1
3 ), (−0.872983,− 1

20 ), (−0.872983,− 9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (0.127017, 12 ), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3

10 ), (1., 12 ), (0.127017, 0),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.59384,− 13

48 ), (−1.23458,− 31
80 ), (−1.23458, 1

80 ),

(0.796921, 1
16 ), (−0.617292,− 3

16 ), (0.796921,
1
16 ), (−0.617292,− 3

16 )}
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15. c = 7, (di, θi) = {(1., 0), (0.127017, 12 ), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3
10 ), (1., 12 ),

(0.127017, 0), (1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (−0.872983,− 1

8 ), (1.12702,
1
8 ), (1.12702,−

5
24 ),

(−0.872983, 3
40 ), (−0.872983,− 13

40 ), (1.12702,−
5
24 ), (−0.872983, 3

40 ), (−0.872983,− 13
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (0.127017, 12 ), (1.12702, 16 ), (−0.872983, 15 ), (−0.872983, 3

10 ), (1., 12 ), (0.127017, 0),

(1.12702,− 1
3 ), (−0.872983,− 3

10 ), (−0.872983,− 1
5 ), (1.59384,− 7

48 ), (−1.23458,− 21
80 ), (−1.23458, 1180 ),

(−0.617292,− 1
16 ), (0.796921,

3
16 ), (−0.617292,− 1

16 ), (0.796921,
3
16 )}

Rank 10; #65

1. c = 0, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702,−

1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,

1
3 ), (−0.872983, 25 ), (−0.872983, 12 ), (1.12702,−

1
4 ), (1.12702,

1
12 ), (−0.872983,− 1

10 ),

(−0.872983, 1
10 ), (1.12702,

1
12 ), (−0.872983,− 1

10 ), (−0.872983, 1
10 )}

2. c = 1
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702,−
1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,

1
3 ), (−0.872983, 25 ), (1.59384,

7
48 ), (−1.23458, 1380 ), (−1.23458,− 3

80 ), (0.796921,−
3
16 ),

(−0.617292,− 7
16 ), (0.796921,−

3
16 ), (−0.617292,− 7

16 )}

3. c = 1, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702,−

1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,

1
3 ), (−0.872983, 25 ), (−0.872983,− 3

8 ), (1.12702,−
1
8 ), (1.12702,

5
24 ), (−0.872983, 1

40 ),

(−0.872983, 9
40 ), (1.12702,

5
24 ), (−0.872983, 1

40 ), (−0.872983, 9
40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702,−
1
6 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,

1
3 ), (−0.872983, 25 ), (1.59384,

13
48 ), (−1.23458, 2380 ), (−1.23458, 7

80 ), (−0.617292,− 5
16 ),

(0.796921,− 1
16 ), (−0.617292,− 5

16 ), (0.796921,−
1
16 )}

5. c = 2, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702,

1
3 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,− 1

6 ), (−0.872983, 25 ), (−0.872983,− 1
4 ), (1.12702, 0), (1.12702, 13 ), (−0.872983, 3

20 ),

(−0.872983, 7
20 ), (1.12702,

1
3 ), (−0.872983, 3

20 ), (−0.872983, 7
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702, 13 ), (−0.872983,− 1
10 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 2
5 ), (1.12702,− 1

6 ), (−0.872983, 25 ), (1.59384, 1948 ), (−1.23458, 1780 ), (−1.23458, 3380 ),

(−0.617292,− 3
16 ), (0.796921,

1
16 ), (−0.617292,− 3

16 ), (0.796921,
1
16 )}

7. c = 3, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702,

1
3 ), (−0.872983,− 1

10 ), (1.,
1
2 ), (0.127017,

1
2 ),

(−0.872983,− 2
5 ), (1.12702,−

1
6 ), (−0.872983, 25 ), (1.12702,

1
8 ), (−0.872983,− 1

8 ), (1.12702,
11
24 ), (−0.872983, 1140 ),

(−0.872983, 1940 ), (1.12702,
11
24 ), (−0.872983, 1140 ), (−0.872983, 1940 )}

8. c = 7
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702, 13 ), (−0.872983,− 1
10 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 2
5 ), (1.12702,−

1
6 ), (−0.872983, 25 ), (1.59384,−

23
48 ), (−1.23458,− 37

80 ), (−1.23458, 2780 ),

(−0.617292,− 1
16 ), (0.796921,

3
16 ), (−0.617292,− 1

16 ), (0.796921,
3
16 )}

9. c = 4, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702, 13 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 2
5 ), (1.12702,−

1
6 ), (−0.872983,− 1

10 ), (−0.872983, 0), (1.12702, 14 ), (1.12702,−
5
12 ), (−0.872983, 25 ),

(−0.872983,− 2
5 ), (1.12702,−

5
12 ), (−0.872983, 25 ), (−0.872983,− 2

5 )}

10. c = 9
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702, 13 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 2
5 ), (1.12702,− 1

6 ), (−0.872983,− 1
10 ), (1.59384,− 17

48 ), (−1.23458, 3780 ), (−1.23458,− 27
80 ),

(0.796921, 5
16 ), (−0.617292, 1

16 ), (0.796921,
5
16 ), (−0.617292, 1

16 )}

11. c = 5, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1
10 ), (1.12702, 13 ), (−0.872983, 25 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 2
5 ), (1.12702,−

1
6 ), (−0.872983,− 1

10 ), (−0.872983, 18 ), (1.12702,
3
8 ), (1.12702,−

7
24 ),

(−0.872983,− 19
40 ), (−0.872983,− 11

40 ), (1.12702,−
7
24 ), (−0.872983,− 19

40 ), (−0.872983,− 11
40 )}

12. c = 11
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 1

10 ), (1.12702, 13 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 2
5 ), (1.12702,− 1

6 ), (−0.872983,− 1
10 ), (1.59384,− 11

48 ), (−1.23458,− 17
80 ), (−1.23458,− 33

80 ),

(−0.617292, 3
16 ), (0.796921,

7
16 ), (−0.617292, 3

16 ), (0.796921,
7
16 )}
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13. c = 6, (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 1
10 ), (1.12702, 13 ), (−0.872983, 25 ), (1., 12 ),

(0.127017, 0), (−0.872983,− 2
5 ), (1.12702,− 1

6 ), (−0.872983,− 1
10 ), (1.12702, 12 ), (−0.872983, 14 ), (1.12702,− 1

6 ),

(−0.872983,− 7
20 ), (−0.872983,− 3

20 ), (1.12702,−
1
6 ), (−0.872983,− 7

20 ), (−0.872983,− 3
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 1

10 ), (1.12702, 13 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 0),

(−0.872983,− 2
5 ), (1.12702,− 1

6 ), (−0.872983,− 1
10 ), (1.59384,− 5

48 ), (−1.23458,− 23
80 ), (−1.23458,− 7

80 ),

(−0.617292, 5
16 ), (0.796921,−

7
16 ), (−0.617292, 5

16 ), (0.796921,−
7
16 )}

15. c = 7, (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 1
10 ), (1.12702, 13 ), (−0.872983, 25 ), (1., 12 ),

(0.127017, 0), (−0.872983,− 2
5 ), (1.12702,−

1
6 ), (−0.872983,− 1

10 ), (−0.872983, 38 ), (1.12702,−
3
8 ), (1.12702,−

1
24 ),

(−0.872983,− 9
40 ), (−0.872983,− 1

40 ), (1.12702,−
1
24 ), (−0.872983,− 9

40 ), (−0.872983,− 1
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 1

10 ), (1.12702, 13 ), (−0.872983, 25 ), (1., 12 ), (0.127017, 0),

(−0.872983,− 2
5 ), (1.12702,− 1

6 ), (−0.872983,− 1
10 ), (1.59384, 1

48 ), (−1.23458, 3
80 ), (−1.23458,− 13

80 ),

(−0.617292, 7
16 ), (0.796921,−

5
16 ), (−0.617292, 7

16 ), (0.796921,−
5
16 )}

Rank 10; #66

1. c = 0, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983,− 1
5 ), (1.12702,−

1
6 ), (1.,

1
2 ), (0.127017,

1
2 ),

(−0.872983,− 3
10 ), (−0.872983, 3

10 ), (1.12702, 13 ), (1.12702,− 1
4 ), (−0.872983, 0), (1.12702, 1

12 ), (−0.872983, 15 ),

(−0.872983,− 1
5 ), (1.12702,

1
12 ), (−0.872983, 15 ), (−0.872983,− 1

5 )}

2. c = 1
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983,− 1

5 ), (1.12702,− 1
6 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 3
10 ), (−0.872983, 3

10 ), (1.12702,
1
3 ), (1.59384,

7
48 ), (−1.23458,− 11

80 ), (−1.23458, 2180 ),

(0.796921,− 3
16 ), (−0.617292, 1

16 ), (0.796921,−
3
16 ), (−0.617292, 1

16 )}

3. c = 1, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983,− 1
5 ), (1.12702,−

1
6 ), (1.,

1
2 ), (0.127017,

1
2 ),

(−0.872983,− 3
10 ), (−0.872983, 3

10 ), (1.12702,
1
3 ), (1.12702,−

1
8 ), (−0.872983, 18 ), (1.12702,

5
24 ), (−0.872983, 1340 ),

(−0.872983,− 3
40 ), (1.12702,

5
24 ), (−0.872983, 1340 ), (−0.872983,− 3

40 )}

4. c = 3
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983, 3

10 ), (1.12702,− 1
6 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,
1
3 ), (1.59384,

13
48 ), (−1.23458,− 1

80 ), (−1.23458, 3180 ),

(−0.617292, 3
16 ), (0.796921,−

1
16 ), (−0.617292, 3

16 ), (0.796921,−
1
16 )}

5. c = 2, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983, 3
10 ), (1.12702, 13 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,−
1
6 ), (1.12702, 0), (−0.872983, 14 ), (1.12702,

1
3 ), (−0.872983, 9

20 ),

(−0.872983, 1
20 ), (1.12702,

1
3 ), (−0.872983, 9

20 ), (−0.872983, 1
20 )}

6. c = 5
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983, 3

10 ), (1.12702, 13 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,− 1
6 ), (1.59384, 1948 ), (−1.23458, 9

80 ), (−1.23458,− 39
80 ),

(0.796921, 1
16 ), (−0.617292, 5

16 ), (0.796921,
1
16 ), (−0.617292, 5

16 )}

7. c = 3, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983, 3
10 ), (1.12702, 13 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,− 1
6 ), (1.12702, 18 ), (−0.872983, 38 ), (1.12702, 1124 ),

(−0.872983,− 17
40 ), (−0.872983, 7

40 ), (1.12702,
11
24 ), (−0.872983,− 17

40 ), (−0.872983, 7
40 )}

8. c = 7
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983, 3

10 ), (1.12702, 13 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,− 1
6 ), (1.59384,− 23

48 ), (−1.23458, 1980 ), (−1.23458,− 29
80 ),

(0.796921, 3
16 ), (−0.617292, 7

16 ), (0.796921,
3
16 ), (−0.617292, 7

16 )}

9. c = 4, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983, 3
10 ), (1.12702, 13 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,−
1
6 ), (1.12702,

1
4 ), (−0.872983, 12 ), (1.12702,−

5
12 ),

(−0.872983,− 3
10 ), (−0.872983, 3

10 ), (1.12702,−
5
12 ), (−0.872983,− 3

10 ), (−0.872983, 3
10 )}

10. c = 9
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983, 3

10 ), (1.12702, 13 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,− 1
6 ), (1.59384,− 17

48 ), (−1.23458, 2980 ), (−1.23458,− 19
80 ),

(0.796921, 5
16 ), (−0.617292,− 7

16 ), (0.796921,
5
16 ), (−0.617292,− 7

16 )}
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11. c = 5, (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983, 3
10 ), (1.12702, 13 ), (1., 12 ),

(0.127017, 12 ), (−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,−
1
6 ), (1.12702,

3
8 ), (−0.872983,− 3

8 ), (1.12702,−
7
24 ),

(−0.872983,− 7
40 ), (−0.872983, 1740 ), (1.12702,−

7
24 ), (−0.872983,− 7

40 ), (−0.872983, 1740 )}

12. c = 11
2 , (di, θi) = {(1., 0), (0.127017, 0), (−0.872983, 15 ), (−0.872983, 3

10 ), (1.12702, 13 ), (1., 12 ), (0.127017, 12 ),

(−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,− 1
6 ), (1.59384,− 11

48 ), (−1.23458, 3980 ), (−1.23458,− 9
80 ),

(−0.617292,− 5
16 ), (0.796921,

7
16 ), (−0.617292,− 5

16 ), (0.796921,
7
16 )}

13. c = 6, (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 15 ), (−0.872983, 3
10 ), (1.12702, 13 ), (1., 12 ),

(0.127017, 0), (−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,−
1
6 ), (1.12702,

1
2 ), (−0.872983,− 1

4 ), (1.12702,−
1
6 ),

(−0.872983,− 1
20 ), (−0.872983,− 9

20 ), (1.12702,−
1
6 ), (−0.872983,− 1

20 ), (−0.872983,− 9
20 )}

14. c = 13
2 , (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 15 ), (−0.872983, 3

10 ), (1.12702, 13 ), (1., 12 ), (0.127017, 0),

(−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,− 1
6 ), (1.59384,− 5

48 ), (−1.23458, 1
80 ), (−1.23458,− 31

80 ),

(0.796921,− 7
16 ), (−0.617292,− 3

16 ), (0.796921,−
7
16 ), (−0.617292,− 3

16 )}

15. c = 7, (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 15 ), (−0.872983, 3
10 ), (1.12702, 13 ), (1., 12 ), (0.127017, 0),

(−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,− 1
6 ), (1.12702,− 3

8 ), (−0.872983,− 1
8 ), (1.12702,− 1

24 ),

(−0.872983, 3
40 ), (−0.872983,− 13

40 ), (1.12702,−
1
24 ), (−0.872983, 3

40 ), (−0.872983,− 13
40 )}

16. c = 15
2 , (di, θi) = {(1., 0), (0.127017, 12 ), (−0.872983, 15 ), (−0.872983, 3

10 ), (1.12702, 13 ), (1., 12 ), (0.127017, 0),

(−0.872983,− 3
10 ), (−0.872983,− 1

5 ), (1.12702,− 1
6 ), (1.59384, 1

48 ), (−1.23458,− 21
80 ), (−1.23458, 1180 ),

(0.796921,− 5
16 ), (−0.617292,− 1

16 ), (0.796921,−
5
16 ), (−0.617292,− 1

16 )}

Rank 10; #67

1. c = 0, (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,
1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (10.899,− 1
8 ), (10.899, 18 ), (8.89898, 5

12 ), (4.44949,− 1
4 ), (4.44949,− 1

4 ),

(8.89898, 5
12 ), (4.44949,−

1
4 ), (4.44949,−

1
4 )}

2. c = 1
2 , (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (12.5851, 2348 ), (6.29253,− 3
16 ), (6.29253,− 3

16 ), (7.70674, 3
16 ), (7.70674,− 1

16 ),

(7.70674, 3
16 ), (7.70674,−

1
16 )}

3. c = 1, (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,
1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (10.899, 14 ), (10.899, 0), (8.89898,− 11
24 ), (4.44949,− 1

8 ), (4.44949,− 1
8 ),

(8.89898,− 11
24 ), (4.44949,−

1
8 ), (4.44949,−

1
8 )}

4. c = 3
2 , (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (12.5851,− 19
48 ), (6.29253,− 1

16 ), (6.29253,− 1
16 ), (7.70674, 1

16 ), (7.70674, 5
16 ),

(7.70674, 1
16 ), (7.70674,

5
16 )}

5. c = 2, (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,
1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (10.899, 18 ), (10.899, 38 ), (8.89898,− 1
3 ), (4.44949, 0), (4.44949, 0), (8.89898,− 1

3 ),
(4.44949, 0), (4.44949, 0)}

6. c = 5
2 , (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949, 14 ), (5.44949, 14 ), (1., 12 ), (9.89898, 12 ),

(8.89898,− 1
3 ), (5.44949,− 1

4 ), (5.44949,− 1
4 ), (12.5851,− 13

48 ), (6.29253, 1
16 ), (6.29253, 1

16 ), (7.70674, 7
16 ),

(7.70674, 3
16 ), (7.70674,

7
16 ), (7.70674,

3
16 )}

7. c = 3, (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,
1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,−

1
4 ), (10.899,

1
2 ), (10.899,

1
4 ), (8.89898,−

5
24 ), (4.44949,

1
8 ), (4.44949,

1
8 ), (8.89898,−

5
24 ),

(4.44949, 18 ), (4.44949,
1
8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (12.5851,− 7
48 ), (6.29253, 3

16 ), (6.29253, 3
16 ), (7.70674, 5

16 ), (7.70674,− 7
16 ),

(7.70674, 5
16 ), (7.70674,−

7
16 )}
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9. c = 4, (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949, 14 ), (5.44949, 14 ), (1., 12 ), (9.89898, 12 ),

(8.89898,− 1
3 ), (5.44949,−

1
4 ), (5.44949,−

1
4 ), (10.899,−

3
8 ), (10.899,

3
8 ), (8.89898,−

1
12 ), (4.44949,

1
4 ), (4.44949,

1
4 ),

(8.89898,− 1
12 ), (4.44949,

1
4 ), (4.44949,

1
4 )}

10. c = 9
2 , (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (12.5851,− 1
48 ), (6.29253, 5

16 ), (6.29253, 5
16 ), (7.70674,− 5

16 ), (7.70674, 7
16 ),

(7.70674,− 5
16 ), (7.70674,

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,
1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,−

1
4 ), (10.899,

1
2 ), (10.899,−

1
4 ), (8.89898,

1
24 ), (4.44949,

3
8 ), (4.44949,

3
8 ), (8.89898,

1
24 ),

(4.44949, 38 ), (4.44949,
3
8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (9.89898, 0), (8.89898, 16 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898,

1
2 ), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (12.5851, 5
48 ), (6.29253, 7

16 ), (6.29253, 7
16 ), (7.70674,− 7

16 ), (7.70674,− 3
16 ),

(7.70674,− 7
16 ), (7.70674,−

3
16 )}

13. c = 6, (di, θi) = {(1., 0), (9.89898, 12 ), (8.89898,
1
6 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898, 0), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,−

1
4 ), (10.899,−

3
8 ), (10.899,−

1
8 ), (8.89898,

1
6 ), (4.44949,

1
2 ), (4.44949,

1
2 ), (8.89898,

1
6 ),

(4.44949, 12 ), (4.44949,
1
2 )}

14. c = 13
2 , (di, θi) = {(1., 0), (9.89898, 12 ), (8.89898,

1
6 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898, 0), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (12.5851, 1148 ), (6.29253,− 7
16 ), (6.29253,− 7

16 ), (7.70674,− 1
16 ), (7.70674,− 5

16 ),

(7.70674,− 1
16 ), (7.70674,−

5
16 )}

15. c = 7, (di, θi) = {(1., 0), (9.89898, 12 ), (8.89898,
1
6 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898, 0), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (10.899, 0), (10.899,− 1
4 ), (8.89898, 7

24 ), (4.44949,− 3
8 ), (4.44949,− 3

8 ),

(8.89898, 7
24 ), (4.44949,−

3
8 ), (4.44949,−

3
8 )}

16. c = 15
2 , (di, θi) = {(1., 0), (9.89898, 12 ), (8.89898,

1
6 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (1.,

1
2 ), (9.89898, 0), (8.89898,−

1
3 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (12.5851, 1748 ), (6.29253,− 5
16 ), (6.29253,− 5

16 ), (7.70674,− 3
16 ), (7.70674, 1

16 ),

(7.70674,− 3
16 ), (7.70674,

1
16 )}

Rank 10; #68

1. c = 0, (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949, 14 ), (8.89898,− 1
6 ), (1., 12 ), (9.89898, 12 ),

(5.44949,− 1
4 ), (5.44949,−

1
4 ), (8.89898,

1
3 ), (10.899,−

1
8 ), (10.899,

1
8 ), (8.89898,−

5
12 ), (4.44949,

1
4 ), (4.44949,

1
4 ),

(8.89898,− 5
12 ), (4.44949,

1
4 ), (4.44949,

1
4 )}

2. c = 1
2 , (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949, 14 ), (8.89898,− 1

6 ), (1., 12 ), (9.89898, 12 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (8.89898, 13 ), (12.5851,− 17
48 ), (6.29253, 5

16 ), (6.29253, 5
16 ), (7.70674, 3

16 ),

(7.70674,− 1
16 ), (7.70674,

3
16 ), (7.70674,−

1
16 )}

3. c = 1, (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949, 14 ), (8.89898,− 1
6 ), (1., 12 ), (9.89898, 12 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (8.89898, 13 ), (10.899, 0), (10.899, 14 ), (8.89898,− 7
24 ), (4.44949, 38 ), (4.44949, 38 ),

(8.89898,− 7
24 ), (4.44949,

3
8 ), (4.44949,

3
8 )}

4. c = 3
2 , (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949, 14 ), (8.89898,− 1

6 ), (1., 12 ), (9.89898, 12 ),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (8.89898, 13 ), (12.5851,− 11
48 ), (6.29253, 7

16 ), (6.29253, 7
16 ), (7.70674, 1

16 ),

(7.70674, 5
16 ), (7.70674,

1
16 ), (7.70674,

5
16 )}

5. c = 2, (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949,
1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898,

1
2 ), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,−

1
6 ), (10.899,

3
8 ), (10.899,

1
8 ), (8.89898,−

1
6 ), (4.44949,

1
2 ), (4.44949,

1
2 ), (8.89898,−

1
6 ),

(4.44949, 12 ), (4.44949,
1
2 )}

6. c = 5
2 , (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949,

1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898,

1
2 ), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,− 1

6 ), (12.5851,− 5
48 ), (6.29253,− 7

16 ), (6.29253,− 7
16 ), (7.70674, 7

16 ), (7.70674, 3
16 ),

(7.70674, 7
16 ), (7.70674,

3
16 )}
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7. c = 3, (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949,
1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898,

1
2 ), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,− 1

6 ), (10.899, 14 ), (10.899, 12 ), (8.89898,− 1
24 ), (4.44949,− 3

8 ), (4.44949,− 3
8 ),

(8.89898,− 1
24 ), (4.44949,−

3
8 ), (4.44949,−

3
8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949,

1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898,

1
2 ), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,− 1

6 ), (12.5851, 1
48 ), (6.29253,− 5

16 ), (6.29253,− 5
16 ), (7.70674, 5

16 ), (7.70674,− 7
16 ),

(7.70674, 5
16 ), (7.70674,−

7
16 )}

9. c = 4, (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949,
1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898,

1
2 ), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,− 1

6 ), (10.899,− 3
8 ), (10.899, 38 ), (8.89898, 1

12 ), (4.44949,− 1
4 ), (4.44949,− 1

4 ),

(8.89898, 1
12 ), (4.44949,−

1
4 ), (4.44949,−

1
4 )}

10. c = 9
2 , (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949,

1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898,

1
2 ), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,− 1

6 ), (12.5851, 7
48 ), (6.29253,− 3

16 ), (6.29253,− 3
16 ), (7.70674,− 5

16 ), (7.70674, 7
16 ),

(7.70674,− 5
16 ), (7.70674,

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949,
1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898,

1
2 ), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,− 1

6 ), (10.899,− 1
4 ), (10.899, 12 ), (8.89898, 5

24 ), (4.44949,− 1
8 ), (4.44949,− 1

8 ),

(8.89898, 5
24 ), (4.44949,−

1
8 ), (4.44949,−

1
8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (9.89898, 0), (5.44949, 14 ), (5.44949,

1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898,

1
2 ), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,− 1

6 ), (12.5851, 1348 ), (6.29253,− 1
16 ), (6.29253,− 1

16 ), (7.70674,− 7
16 ), (7.70674,− 3

16 ),

(7.70674,− 7
16 ), (7.70674,−

3
16 )}

13. c = 6, (di, θi) = {(1., 0), (9.89898, 12 ), (5.44949,
1
4 ), (5.44949,

1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898, 0), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,− 1

6 ), (10.899,− 3
8 ), (10.899,− 1

8 ), (8.89898, 13 ), (4.44949, 0), (4.44949, 0), (8.89898, 13 ),
(4.44949, 0), (4.44949, 0)}

14. c = 13
2 , (di, θi) = {(1., 0), (9.89898, 12 ), (5.44949,

1
4 ), (5.44949,

1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898, 0), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,− 1

6 ), (12.5851, 1948 ), (6.29253, 1
16 ), (6.29253, 1

16 ), (7.70674,− 1
16 ), (7.70674,− 5

16 ),

(7.70674,− 1
16 ), (7.70674,−

5
16 )}

15. c = 7, (di, θi) = {(1., 0), (9.89898, 12 ), (5.44949,
1
4 ), (5.44949,

1
4 ), (8.89898,

1
3 ), (1.,

1
2 ), (9.89898, 0), (5.44949,−

1
4 ),

(5.44949,− 1
4 ), (8.89898,−

1
6 ), (10.899,−

1
4 ), (10.899, 0), (8.89898,

11
24 ), (4.44949,

1
8 ), (4.44949,

1
8 ), (8.89898,

11
24 ),

(4.44949, 18 ), (4.44949,
1
8 )}

16. c = 15
2 , (di, θi) = {(1., 0), (9.89898, 12 ), (5.44949, 14 ), (5.44949, 14 ), (8.89898, 13 ), (1., 12 ), (9.89898, 0),

(5.44949,− 1
4 ), (5.44949,− 1

4 ), (8.89898,− 1
6 ), (12.5851,− 23

48 ), (6.29253, 3
16 ), (6.29253, 3

16 ), (7.70674,− 3
16 ),

(7.70674, 1
16 ), (7.70674,−

3
16 ), (7.70674,

1
16 )}

Rank 10; #69

1. c = 0, (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (1.10102,− 1

8 ), (1.10102, 18 ), (−0.898979,− 1
12 ), (−0.44949, 14 ),

(−0.44949, 14 ), (−0.898979,− 1
12 ), (−0.44949, 14 ), (−0.44949, 14 )}

2. c = 1
2 , (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (−1.27135,− 1

48 ), (−0.635674, 5
16 ), (−0.635674, 5

16 ),

(0.778539, 3
16 ), (0.778539,−

1
16 ), (0.778539,

3
16 ), (0.778539,−

1
16 )}

3. c = 1, (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (1.10102, 0), (1.10102, 14 ), (−0.898979, 1

24 ), (−0.44949, 38 ),

(−0.44949, 38 ), (−0.898979, 1
24 ), (−0.44949, 38 ), (−0.44949, 38 )}

4. c = 3
2 , (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,−

1
4 ), (0.55051,−

1
4 ), (−1.27135, 5

48 ), (−0.635674, 7
16 ), (−0.635674, 7

16 ), (0.778539,
1
16 ),

(0.778539, 5
16 ), (0.778539,

1
16 ), (0.778539,

5
16 )}
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5. c = 2, (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (1.10102, 38 ), (1.10102, 18 ), (−0.898979, 16 ), (−0.44949, 12 ),

(−0.44949, 12 ), (−0.898979, 16 ), (−0.44949, 12 ), (−0.44949, 12 )}

6. c = 5
2 , (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (−1.27135, 1148 ), (−0.635674,− 7

16 ), (−0.635674,− 7
16 ),

(0.778539, 7
16 ), (0.778539,

3
16 ), (0.778539,

7
16 ), (0.778539,

3
16 )}

7. c = 3, (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (1.10102, 12 ), (1.10102, 14 ), (−0.898979, 7

24 ), (−0.44949,− 3
8 ),

(−0.44949,− 3
8 ), (−0.898979, 7

24 ), (−0.44949,− 3
8 ), (−0.44949,− 3

8 )}

8. c = 7
2 , (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (−1.27135, 1748 ), (−0.635674,− 5

16 ), (−0.635674,− 5
16 ),

(0.778539, 5
16 ), (0.778539,−

7
16 ), (0.778539,

5
16 ), (0.778539,−

7
16 )}

9. c = 4, (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (1.10102, 38 ), (1.10102,− 3

8 ), (−0.898979, 5
12 ), (−0.44949,− 1

4 ),

(−0.44949,− 1
4 ), (−0.898979, 5

12 ), (−0.44949,− 1
4 ), (−0.44949,− 1

4 )}

10. c = 9
2 , (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (−1.27135, 2348 ), (−0.635674,− 3

16 ), (−0.635674,− 3
16 ),

(0.778539,− 5
16 ), (0.778539,

7
16 ), (0.778539,−

5
16 ), (0.778539,

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,−

1
4 ), (0.55051,−

1
4 ), (1.10102,−

1
4 ), (1.10102,

1
2 ), (−0.898979,− 11

24 ), (−0.44949,− 1
8 ),

(−0.44949,− 1
8 ), (−0.898979,− 11

24 ), (−0.44949,− 1
8 ), (−0.44949,− 1

8 )}

12. c = 11
2 , (di, θi) = {(1., 0), (0.101021, 0), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 12 ),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (−1.27135,− 19

48 ), (−0.635674,− 1
16 ), (−0.635674,− 1

16 ),

(0.778539,− 7
16 ), (0.778539,−

3
16 ), (0.778539,−

7
16 ), (0.778539,−

3
16 )}

13. c = 6, (di, θi) = {(1., 0), (0.101021, 12 ), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 0),

(−0.898979,− 1
3 ), (0.55051,−

1
4 ), (0.55051,−

1
4 ), (1.10102,−

3
8 ), (1.10102,−

1
8 ), (−0.898979,− 1

3 ), (−0.44949, 0),

(−0.44949, 0), (−0.898979,− 1
3 ), (−0.44949, 0), (−0.44949, 0)}

14. c = 13
2 , (di, θi) = {(1., 0), (0.101021, 12 ), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 0),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (−1.27135,− 13

48 ), (−0.635674, 1
16 ), (−0.635674, 1

16 ),

(0.778539,− 1
16 ), (0.778539,−

5
16 ), (0.778539,−

1
16 ), (0.778539,−

5
16 )}

15. c = 7, (di, θi) = {(1., 0), (0.101021, 12 ), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 0),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (1.10102, 0), (1.10102,− 1

4 ), (−0.898979,− 5
24 ), (−0.44949, 18 ),

(−0.44949, 18 ), (−0.898979,− 5
24 ), (−0.44949, 18 ), (−0.44949, 18 )}

16. c = 15
2 , (di, θi) = {(1., 0), (0.101021, 12 ), (−0.898979, 16 ), (0.55051, 14 ), (0.55051, 14 ), (1., 12 ), (0.101021, 0),

(−0.898979,− 1
3 ), (0.55051,− 1

4 ), (0.55051,− 1
4 ), (−1.27135,− 7

48 ), (−0.635674, 3
16 ), (−0.635674, 3

16 ),

(0.778539,− 3
16 ), (0.778539,

1
16 ), (0.778539,−

3
16 ), (0.778539,

1
16 )}

Rank 10; #70

1. c = 0, (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979,− 1
6 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979, 13 ), (1.10102,− 1
8 ), (1.10102, 18 ), (−0.898979, 1

12 ), (−0.44949,− 1
4 ),

(−0.44949,− 1
4 ), (−0.898979, 1

12 ), (−0.44949,− 1
4 ), (−0.44949,− 1

4 )}

2. c = 1
2 , (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979,− 1

6 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979, 13 ), (−1.27135, 7
48 ), (−0.635674,− 3

16 ), (−0.635674,− 3
16 ),

(0.778539, 3
16 ), (0.778539,−

1
16 ), (0.778539,

3
16 ), (0.778539,−

1
16 )}
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3. c = 1, (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979,− 1
6 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979, 13 ), (1.10102, 14 ), (1.10102, 0), (−0.898979, 5
24 ), (−0.44949,− 1

8 ),

(−0.44949,− 1
8 ), (−0.898979, 5

24 ), (−0.44949,− 1
8 ), (−0.44949,− 1

8 )}

4. c = 3
2 , (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979,− 1

6 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979, 13 ), (−1.27135, 1348 ), (−0.635674,− 1
16 ), (−0.635674,− 1

16 ),

(0.778539, 1
16 ), (0.778539,

5
16 ), (0.778539,

1
16 ), (0.778539,

5
16 )}

5. c = 2, (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979,− 1
6 ), (1.10102, 38 ), (1.10102, 18 ), (−0.898979, 13 ), (−0.44949, 0),

(−0.44949, 0), (−0.898979, 13 ), (−0.44949, 0), (−0.44949, 0)}

6. c = 5
2 , (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,−

1
4 ), (−0.898979,− 1

6 ), (−1.27135, 1948 ), (−0.635674, 1
16 ), (−0.635674, 1

16 ), (0.778539,
7
16 ),

(0.778539, 3
16 ), (0.778539,

7
16 ), (0.778539,

3
16 )}

7. c = 3, (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979,− 1
6 ), (1.10102, 14 ), (1.10102, 12 ), (−0.898979, 1124 ), (−0.44949, 18 ),

(−0.44949, 18 ), (−0.898979, 1124 ), (−0.44949, 18 ), (−0.44949, 18 )}

8. c = 7
2 , (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979,− 1
6 ), (−1.27135,− 23

48 ), (−0.635674, 3
16 ), (−0.635674, 3

16 ),

(0.778539, 5
16 ), (0.778539,−

7
16 ), (0.778539,

5
16 ), (0.778539,−

7
16 )}

9. c = 4, (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979,− 1
6 ), (1.10102,− 3

8 ), (1.10102, 38 ), (−0.898979,− 5
12 ), (−0.44949, 14 ),

(−0.44949, 14 ), (−0.898979,− 5
12 ), (−0.44949, 14 ), (−0.44949, 14 )}

10. c = 9
2 , (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979,− 1
6 ), (−1.27135,− 17

48 ), (−0.635674, 5
16 ), (−0.635674, 5

16 ),

(0.778539,− 5
16 ), (0.778539,

7
16 ), (0.778539,−

5
16 ), (0.778539,

7
16 )}

11. c = 5, (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979,− 1
6 ), (1.10102,− 1

4 ), (1.10102, 12 ), (−0.898979,− 7
24 ), (−0.44949, 38 ),

(−0.44949, 38 ), (−0.898979,− 7
24 ), (−0.44949, 38 ), (−0.44949, 38 )}

12. c = 11
2 , (di, θi) = {(1., 0), (0.101021, 0), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 12 ),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979,− 1
6 ), (−1.27135,− 11

48 ), (−0.635674, 7
16 ), (−0.635674, 7

16 ),

(0.778539,− 7
16 ), (0.778539,−

3
16 ), (0.778539,−

7
16 ), (0.778539,−

3
16 )}

13. c = 6, (di, θi) = {(1., 0), (0.101021, 12 ), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 0),

(0.55051,− 1
4 ), (0.55051,−

1
4 ), (−0.898979,− 1

6 ), (1.10102,−
1
8 ), (1.10102,−

3
8 ), (−0.898979,− 1

6 ), (−0.44949, 12 ),

(−0.44949, 12 ), (−0.898979,− 1
6 ), (−0.44949, 12 ), (−0.44949, 12 )}

14. c = 13
2 , (di, θi) = {(1., 0), (0.101021, 12 ), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 0),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979,− 1
6 ), (−1.27135,− 5

48 ), (−0.635674,− 7
16 ), (−0.635674,− 7

16 ),

(0.778539,− 1
16 ), (0.778539,−

5
16 ), (0.778539,−

1
16 ), (0.778539,−

5
16 )}

15. c = 7, (di, θi) = {(1., 0), (0.101021, 12 ), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 0),

(0.55051,− 1
4 ), (0.55051,−

1
4 ), (−0.898979,− 1

6 ), (1.10102,−
1
4 ), (1.10102, 0), (−0.898979,− 1

24 ), (−0.44949,− 3
8 ),

(−0.44949,− 3
8 ), (−0.898979,− 1

24 ), (−0.44949,− 3
8 ), (−0.44949,− 3

8 )}

16. c = 15
2 , (di, θi) = {(1., 0), (0.101021, 12 ), (0.55051, 14 ), (0.55051, 14 ), (−0.898979, 13 ), (1., 12 ), (0.101021, 0),

(0.55051,− 1
4 ), (0.55051,− 1

4 ), (−0.898979,− 1
6 ), (−1.27135, 1

48 ), (−0.635674,− 5
16 ), (−0.635674,− 5

16 ),

(0.778539,− 3
16 ), (0.778539,

1
16 ), (0.778539,−

3
16 ), (0.778539,

1
16 )}
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Appendix D: List of Z2 modular extensions

Below, we present lists of modular extensions of primitive Z2-BFCs. Some of the names of unitary Z2-BFCs are
retrieved from Ref. [23]. Non-unitary modular extensions are marked with asterisk. Similarly to the fermionic modular
extensions, each Z2 modular extension has its partner with the opposite signs on the quantum dimensions of the added
objects. For brevity, we only present one of each pair.

3
ζ12
2 c = 2, (di, θi) = {(1., 0), (1., 0), (2., 13 )}

1. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,
1
8 ), (1.73205,−

3
8 )}

2. c = 2, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (1.73205,−
1
8 ), (1.73205,

3
8 )}

3
ζ12
−2 c = 6, (di, θi) = {(1., 0), (1., 0), (2.,− 1

3 )}

1. c = 6, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205,

3
8 ), (1.73205,−

1
8 )}

2. c = 6, (di, θi) = {(1., 0), (1., 0), (2.,− 1
3 ), (1.73205,−

3
8 ), (1.73205,

1
8 )}

4
ζ12
1 c = 1, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,

1
4 )}

1. c = 1, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,
1
4 ), (1.,

5
16 ), (1.,−

3
16 ), (1.,

5
16 ), (1.,−

3
16 )}

2. c = 1, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,
1
4 ), (1.,

1
16 ), (1.,−

7
16 ), (1.,

1
16 ), (1.,−

7
16 )}

4
ζ12
−1 c = 7, (di, θi) = {(1., 0), (1.,− 1

4 ), (1., 0), (1.,−
1
4 )}

1. c = 7, (di, θi) = {(1., 0), (1.,− 1
4 ), (1., 0), (1.,−

1
4 ), (1.,

7
16 ), (1.,−

1
16 ), (1.,−

1
16 ), (1.,

7
16 )}

2. c = 7, (di, θi) = {(1., 0), (1.,− 1
4 ), (1., 0), (1.,−

1
4 ), (1.,−

5
16 ), (1.,

3
16 ), (1.,−

5
16 ), (1.,

3
16 )}

4
ζ12
0 c = 0, (di, θi) = {(1., 0), (1., 0), (2.,− 1

5 ), (2.,
1
5 )}

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2.,− 1
5 ), (2.,

1
5 ), (2.23607,−

1
4 ), (2.23607,

1
4 )}

2. c = 0, (di, θi) = {(1., 0), (1., 0), (2.,− 1
5 ), (2.,

1
5 ), (2.23607, 0), (2.23607,

1
2 )}

4
ζ12
4 c = 4, (di, θi) = {(1., 0), (1., 0), (2.,− 2

5 ), (2.,
2
5 )}

1. c = 4, (di, θi) = {(1., 0), (1., 0), (2.,− 2
5 ), (2.,

2
5 ), (2.23607, 0), (2.23607,

1
2 )}

2. c = 4, (di, θi) = {(1., 0), (1., 0), (2.,− 2
5 ), (2.,

2
5 ), (2.23607,

1
4 ), (2.23607,−

1
4 )}

5
ζ12
1 c = 0, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (2., 0)}

1. c = 0, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 0), (1.41421, 1
16 ), (1.41421, 7

16 ), (1.41421,− 7
16 ),

(1.41421,− 1
16 )}

2. c = 0, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 0), (1.41421, 3
16 ), (1.41421, 5

16 ), (1.41421,− 5
16 ),

(1.41421,− 3
16 )}

5
ζ12∗
1 c = 0, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (−2., 0)}

1. c = 0, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 0), (1.41421, 1
16 ), (−1.41421, 7

16 ), (1.41421,− 7
16 ),

(−1.41421,− 1
16 )}

2. c = 0, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 0), (1.41421, 3
16 ), (−1.41421, 5

16 ), (1.41421,− 5
16 ),

(−1.41421,− 3
16 )}
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5
ζ12
1 c = 1, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (2.,

1
8 )}

1. c = 1, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 18 ), (1.41421, 1
16 ), (1.41421,− 7

16 ), (1.41421,− 7
16 ),

(1.41421, 1
16 )}

2. c = 1, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 18 ), (1.41421, 5
16 ), (1.41421,− 3

16 ), (1.41421, 5
16 ),

(1.41421,− 3
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 18 ), (1.41421, 7
16 ), (1.41421,− 1

16 ), (1.41421,− 5
16 ),

(1.41421, 3
16 )}

5
ζ12∗
1 c = 1, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (−2., 18 )}

1. c = 1, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 18 ), (−1.41421, 7
16 ), (−1.41421,− 1

16 ), (1.41421,− 5
16 ),

(1.41421, 3
16 )}

2. c = 1, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 18 ), (−1.41421, 1
16 ), (−1.41421,− 7

16 ), (1.41421,− 7
16 ),

(1.41421, 1
16 )}

3. c = 1, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 18 ), (−1.41421, 5
16 ), (−1.41421,− 3

16 ), (1.41421, 5
16 ),

(1.41421,− 3
16 )}

5
ζ12
2 c = 2, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (2.,

1
4 )}

1. c = 2, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 14 ), (1.41421, 1
16 ), (1.41421,− 7

16 ), (1.41421, 3
16 ),

(1.41421,− 5
16 )}

2. c = 2, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 14 ), (1.41421,− 3
16 ), (1.41421, 5

16 ), (1.41421,− 1
16 ),

(1.41421, 7
16 )}

5
ζ12∗
2 c = 2, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (−2., 14 )}

1. c = 2, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 14 ), (−1.41421,− 3
16 ), (−1.41421, 5

16 ), (1.41421,− 1
16 ),

(1.41421, 7
16 )}

2. c = 2, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 14 ), (−1.41421, 1
16 ), (−1.41421,− 7

16 ), (1.41421, 3
16 ),

(1.41421,− 5
16 )}

5
ζ12
3 c = 3, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (2.,

3
8 )}

1. c = 3, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 38 ), (1.41421, 7
16 ), (1.41421,− 1

16 ), (1.41421, 7
16 ),

(1.41421,− 1
16 )}

2. c = 3, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 38 ), (1.41421, 3
16 ), (1.41421,− 5

16 ), (1.41421, 3
16 ),

(1.41421,− 5
16 )}

3. c = 3, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 38 ), (1.41421, 5
16 ), (1.41421,− 3

16 ), (1.41421, 1
16 ),

(1.41421,− 7
16 )}

5
ζ12∗
3 c = 3, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (−2., 38 )}

1. c = 3, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 38 ), (−1.41421, 3
16 ), (−1.41421,− 5

16 ), (1.41421, 3
16 ),

(1.41421,− 5
16 )}

2. c = 3, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 38 ), (−1.41421, 5
16 ), (−1.41421,− 3

16 ), (1.41421, 1
16 ),

(1.41421,− 7
16 )}

3. c = 3, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 38 ), (−1.41421, 7
16 ), (−1.41421,− 1

16 ), (1.41421, 7
16 ),

(1.41421,− 1
16 )}
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5
ζ12
4 c = 4, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (2.,

1
2 )}

1. c = 4, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 12 ), (1.41421, 1
16 ), (1.41421, 7

16 ), (1.41421,− 7
16 ),

(1.41421,− 1
16 )}

2. c = 4, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2., 12 ), (1.41421, 3
16 ), (1.41421, 5

16 ), (1.41421,− 5
16 ),

(1.41421,− 3
16 )}

5
ζ12∗
4 c = 4, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (−2., 12 )}

1. c = 4, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 12 ), (1.41421, 1
16 ), (−1.41421, 7

16 ), (1.41421,− 7
16 ),

(−1.41421,− 1
16 )}

2. c = 4, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2., 12 ), (1.41421, 3
16 ), (−1.41421, 5

16 ), (1.41421,− 5
16 ),

(−1.41421,− 3
16 )}

5
ζ12
−3 c = 5, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (2.,−

3
8 )}

1. c = 5, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2.,− 3
8 ), (1.41421,− 1

16 ), (1.41421, 7
16 ), (1.41421, 3

16 ),

(1.41421,− 5
16 )}

2. c = 5, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2.,− 3
8 ), (1.41421, 5

16 ), (1.41421,− 3
16 ), (1.41421, 5

16 ),

(1.41421,− 3
16 )}

3. c = 5, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2.,− 3
8 ), (1.41421, 1

16 ), (1.41421,− 7
16 ), (1.41421,− 7

16 ),

(1.41421, 1
16 )}

5
ζ12∗
5 c = 5, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (−2.,− 3

8 )}

1. c = 5, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2.,− 3
8 ), (−1.41421, 5

16 ), (−1.41421,− 3
16 ), (1.41421, 5

16 ),

(1.41421,− 3
16 )}

2. c = 5, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2.,− 3
8 ), (−1.41421, 1

16 ), (−1.41421,− 7
16 ), (1.41421,− 7

16 ),

(1.41421, 1
16 )}

3. c = 5, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2.,− 3
8 ), (−1.41421,− 1

16 ), (−1.41421, 7
16 ), (1.41421, 3

16 ),

(1.41421,− 5
16 )}

5
ζ12
−2 c = 6, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (2.,−

1
4 )}

1. c = 6, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2.,− 1
4 ), (1.41421,− 7

16 ), (1.41421, 1
16 ), (1.41421,− 5

16 ),

(1.41421, 3
16 )}

2. c = 6, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2.,− 1
4 ), (1.41421, 5

16 ), (1.41421,− 3
16 ), (1.41421, 7

16 ),

(1.41421,− 1
16 )}

5
ζ12∗
6 c = 6, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (−2.,− 1

4 )}

1. c = 6, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2.,− 1
4 ), (−1.41421, 5

16 ), (−1.41421,− 3
16 ), (1.41421, 7

16 ),

(1.41421,− 1
16 )}

2. c = 6, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2.,− 1
4 ), (−1.41421,− 7

16 ), (−1.41421, 1
16 ), (1.41421,− 5

16 ),

(1.41421, 3
16 )}
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5
ζ12
−1 c = 7, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (2.,−

1
8 )}

1. c = 7, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2.,− 1
8 ), (1.41421,− 3

16 ), (1.41421, 5
16 ), (1.41421,− 7

16 ),

(1.41421, 1
16 )}

2. c = 7, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2.,− 1
8 ), (1.41421,− 5

16 ), (1.41421, 3
16 ), (1.41421,− 5

16 ),

(1.41421, 3
16 )}

3. c = 7, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (2.,− 1
8 ), (1.41421, 7

16 ), (1.41421,− 1
16 ), (1.41421, 7

16 ),

(1.41421,− 1
16 )}

5
ζ12∗
7 c = 7, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1.,

1
2 ), (−2.,− 1

8 )}

1. c = 7, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2.,− 1
8 ), (−1.41421, 7

16 ), (−1.41421,− 1
16 ), (1.41421, 7

16 ),

(1.41421,− 1
16 )}

2. c = 7, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2.,− 1
8 ), (−1.41421,− 3

16 ), (−1.41421, 5
16 ), (1.41421,− 7

16 ),

(1.41421, 1
16 )}

3. c = 7, (di, θi) = {(1., 0), (1., 12 ), (1., 0), (1., 12 ), (−2.,− 1
8 ), (−1.41421,− 5

16 ), (−1.41421, 3
16 ), (1.41421,− 5

16 ),

(1.41421, 3
16 )}

5
ζ12
12
5

c = 12
5 , (di, θi) = {(1., 0), (2.61803, 15 ), (1., 0), (2.61803,

1
5 ), (3.23607,−

2
5 )}

1. c = 12
5 , (di, θi) = {(1., 0), (2.61803, 15 ), (1., 0), (2.61803, 15 ), (3.23607,− 2

5 ), (3.07768,− 3
8 ), (1.90211,− 7

40 ),

(3.07768, 18 ), (1.90211,
13
40 )}

2. c = 12
5 , (di, θi) = {(1., 0), (2.61803, 15 ), (1., 0), (2.61803, 15 ), (3.23607,− 2

5 ), (3.07768,− 1
8 ), (1.90211, 3

40 ),

(3.07768, 38 ), (1.90211,−
17
40 )}

5
ζ12
− 12

5

c = 28
5 , (di, θi) = {(1., 0), (2.61803,− 1

5 ), (1., 0), (2.61803,−
1
5 ), (3.23607,

2
5 )}

1. c = 28
5 , (di, θi) = {(1., 0), (2.61803,− 1

5 ), (1., 0), (2.61803,− 1
5 ), (3.23607, 25 ), (1.90211,− 13

40 ), (3.07768,− 1
8 ),

(1.90211, 7
40 ), (3.07768,

3
8 )}

2. c = 28
5 , (di, θi) = {(1., 0), (2.61803,− 1

5 ), (1., 0), (2.61803,− 1
5 ), (3.23607, 25 ), (1.90211, 1740 ), (3.07768,− 3

8 ),

(1.90211,− 3
40 ), (3.07768,

1
8 )}

5
ζ12∗
36
5

c = 36
5 , (di, θi) = {(1., 0), (0.381966,− 2

5 ), (1., 0), (0.381966,−
2
5 ), (−1.23607,− 1

5 )}

1. c = 36
5 , (di, θi) = {(1., 0), (0.381966,− 2

5 ), (1., 0), (0.381966,− 2
5 ), (−1.23607,− 1

5 ), (−0.726543,− 1
8 ),

(1.17557, 1940 ), (−0.726543, 38 ), (1.17557,−
1
40 )}

2. c = 36
5 , (di, θi) = {(1., 0), (0.381966,− 2

5 ), (1., 0), (0.381966,− 2
5 ), (−1.23607,− 1

5 ), (−0.726543,− 3
8 ),

(1.17557, 9
40 ), (−0.726543, 18 ), (1.17557,−

11
40 )}

5
ζ12∗
4
5

c = 4
5 , (di, θi) = {(1., 0), (0.381966, 25 ), (1., 0), (0.381966,

2
5 ), (−1.23607, 15 )}

1. c = 4
5 , (di, θi) = {(1., 0), (0.381966, 25 ), (1., 0), (0.381966, 25 ), (−1.23607, 15 ), (1.17557, 1140 ), (−0.726543,− 1

8 ),

(1.17557,− 9
40 ), (−0.726543, 38 )}

2. c = 4
5 , (di, θi) = {(1., 0), (0.381966, 25 ), (1., 0), (0.381966, 25 ), (−1.23607, 15 ), (1.17557, 1

40 ), (−0.726543,− 3
8 ),

(1.17557,− 19
40 ), (−0.726543, 18 )}



92

6
ζ12
1
2

c = 1
2 , (di, θi) = {(1., 0), (1.41421, 1

16 ), (1.,
1
2 ), (1., 0), (1.41421,

1
16 ), (1.,

1
2 )}

1. c = 1
2 , (di, θi) = {(1., 0), (1.41421, 1

16 ), (1.,
1
2 ), (1., 0), (1.41421,

1
16 ), (1.,

1
2 ), (1.,

1
8 ), (1.,−

3
8 ), (1.41421,−

1
16 ),

(1.41421, 7
16 ), (1.,

1
8 ), (1.,−

3
8 )}

2. c = 1
2 , (di, θi) = {(1., 0), (1.41421, 1

16 ), (1., 12 ), (1., 0), (1.41421, 1
16 ), (1., 12 ), (1., 38 ), (1.,− 1

8 ), (1.41421, 3
16 ),

(1.41421,− 5
16 ), (1.,

3
8 ), (1.,−

1
8 )}

6
ζ12∗
1
2

c = 1
2 , (di, θi) = {(1., 0), (−1.41421, 1

16 ), (1.,
1
2 ), (1., 0), (−1.41421, 1

16 ), (1.,
1
2 )}

1. c = 1
2 , (di, θi) = {(1., 0), (−1.41421, 1

16 ), (1., 12 ), (1., 0), (−1.41421, 1
16 ), (1., 12 ), (−1., 18 ), (−1.,− 3

8 ),

(1.41421,− 1
16 ), (1.41421,

7
16 ), (−1., 18 ), (−1.,− 3

8 )}

2. c = 1
2 , (di, θi) = {(1., 0), (−1.41421, 1

16 ), (1.,
1
2 ), (1., 0), (−1.41421, 1

16 ), (1.,
1
2 ), (−1., 38 ), (−1.,− 1

8 ), (1.41421,
3
16 ),

(1.41421,− 5
16 ), (−1., 38 ), (−1.,− 1

8 )}

6
ζ12
3
2

c = 3
2 , (di, θi) = {(1., 0), (1.41421, 3

16 ), (1.,
1
2 ), (1., 0), (1.41421,

3
16 ), (1.,

1
2 )}

1. c = 3
2 , (di, θi) = {(1., 0), (1.41421, 3

16 ), (1., 12 ), (1., 0), (1.41421, 3
16 ), (1., 12 ), (1., 38 ), (1.,− 1

8 ), (1.41421, 5
16 ),

(1.41421,− 3
16 ), (1.,−

1
8 ), (1.,

3
8 )}

2. c = 3
2 , (di, θi) = {(1., 0), (1.41421, 3

16 ), (1.,
1
2 ), (1., 0), (1.41421,

3
16 ), (1.,

1
2 ), (1.,

1
8 ), (1.,−

3
8 ), (1.41421,−

7
16 ),

(1.41421, 1
16 ), (1.,

1
8 ), (1.,−

3
8 )}

6
ζ12∗
3
2

c = 3
2 , (di, θi) = {(1., 0), (−1.41421, 3

16 ), (1.,
1
2 ), (1., 0), (−1.41421, 3

16 ), (1.,
1
2 )}

1. c = 3
2 , (di, θi) = {(1., 0), (−1.41421, 3

16 ), (1., 12 ), (1., 0), (−1.41421, 3
16 ), (1., 12 ), (−1., 18 ), (−1.,− 3

8 ),

(1.41421,− 7
16 ), (1.41421,

1
16 ), (−1., 18 ), (−1.,− 3

8 )}

2. c = 3
2 , (di, θi) = {(1., 0), (−1.41421, 3

16 ), (1.,
1
2 ), (1., 0), (−1.41421, 3

16 ), (1.,
1
2 ), (−1., 38 ), (−1.,− 1

8 ), (1.41421,
5
16 ),

(1.41421,− 3
16 ), (−1.,− 1

8 ), (−1., 38 )}

6
ζ12
5
2

c = 5
2 , (di, θi) = {(1., 0), (1.41421, 5

16 ), (1.,
1
2 ), (1., 0), (1.41421,

5
16 ), (1.,

1
2 )}

1. c = 5
2 , (di, θi) = {(1., 0), (1.41421, 5

16 ), (1.,
1
2 ), (1., 0), (1.41421,

5
16 ), (1.,

1
2 ), (1.,−

3
8 ), (1.,

1
8 ), (1.41421,−

5
16 ),

(1.41421, 3
16 ), (1.,

1
8 ), (1.,−

3
8 )}

2. c = 5
2 , (di, θi) = {(1., 0), (1.41421, 5

16 ), (1.,
1
2 ), (1., 0), (1.41421,

5
16 ), (1.,

1
2 ), (1.,−

1
8 ), (1.,

3
8 ), (1.41421,−

1
16 ),

(1.41421, 7
16 ), (1.,

3
8 ), (1.,−

1
8 )}

6
ζ12∗
5
2

c = 5
2 , (di, θi) = {(1., 0), (−1.41421, 5

16 ), (1.,
1
2 ), (1., 0), (−1.41421, 5

16 ), (1.,
1
2 )}

1. c = 5
2 , (di, θi) = {(1., 0), (−1.41421, 5

16 ), (1., 12 ), (1., 0), (−1.41421, 5
16 ), (1., 12 ), (−1.,− 1

8 ), (−1., 38 ),

(1.41421,− 1
16 ), (1.41421,

7
16 ), (−1., 38 ), (−1.,− 1

8 )}

2. c = 5
2 , (di, θi) = {(1., 0), (−1.41421, 5

16 ), (1., 12 ), (1., 0), (−1.41421, 5
16 ), (1., 12 ), (−1.,− 3

8 ), (−1., 18 ),

(1.41421,− 5
16 ), (1.41421,

3
16 ), (−1., 18 ), (−1.,− 3

8 )}

6
ζ12
7
2

c = 7
2 , (di, θi) = {(1., 0), (1.41421, 7

16 ), (1.,
1
2 ), (1., 0), (1.41421,

7
16 ), (1.,

1
2 )}

1. c = 7
2 , (di, θi) = {(1., 0), (1.41421, 7

16 ), (1., 12 ), (1., 0), (1.41421, 7
16 ), (1., 12 ), (1., 18 ), (1.,− 3

8 ), (1.41421, 5
16 ),

(1.41421,− 3
16 ), (1.,−

3
8 ), (1.,

1
8 )}

2. c = 7
2 , (di, θi) = {(1., 0), (1.41421, 7

16 ), (1., 12 ), (1., 0), (1.41421, 7
16 ), (1., 12 ), (1.,− 1

8 ), (1., 38 ), (1.41421, 1
16 ),

(1.41421,− 7
16 ), (1.,

3
8 ), (1.,−

1
8 )}
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6
ζ12∗
7
2

c = 7
2 , (di, θi) = {(1., 0), (−1.41421, 7

16 ), (1.,
1
2 ), (1., 0), (−1.41421, 7

16 ), (1.,
1
2 )}

1. c = 7
2 , (di, θi) = {(1., 0), (−1.41421, 7

16 ), (1.,
1
2 ), (1., 0), (−1.41421, 7

16 ), (1.,
1
2 ), (−1., 18 ), (−1.,− 3

8 ), (1.41421,
5
16 ),

(1.41421,− 3
16 ), (−1.,− 3

8 ), (−1., 18 )}

2. c = 7
2 , (di, θi) = {(1., 0), (−1.41421, 7

16 ), (1.,
1
2 ), (1., 0), (−1.41421, 7

16 ), (1.,
1
2 ), (−1.,− 1

8 ), (−1., 38 ), (1.41421,
1
16 ),

(1.41421,− 7
16 ), (−1., 38 ), (−1.,− 1

8 )}

6
ζ12
− 7

2

c = 9
2 , (di, θi) = {(1., 0), (1.41421,− 7

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

7
16 ), (1.,

1
2 )}

1. c = 9
2 , (di, θi) = {(1., 0), (1.41421,− 7

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

7
16 ), (1.,

1
2 ), (1.,−

3
8 ), (1.,

1
8 ), (1.41421,

7
16 ),

(1.41421,− 1
16 ), (1.,−

3
8 ), (1.,

1
8 )}

2. c = 9
2 , (di, θi) = {(1., 0), (1.41421,− 7

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

7
16 ), (1.,

1
2 ), (1.,−

1
8 ), (1.,

3
8 ), (1.41421,−

5
16 ),

(1.41421, 3
16 ), (1.,

3
8 ), (1.,−

1
8 )}

6
ζ12∗
9
2

c = 9
2 , (di, θi) = {(1., 0), (−1.41421,− 7

16 ), (1.,
1
2 ), (1., 0), (−1.41421,− 7

16 ), (1.,
1
2 )}

1. c = 9
2 , (di, θi) = {(1., 0), (−1.41421,− 7

16 ), (1., 12 ), (1., 0), (−1.41421,− 7
16 ), (1., 12 ), (−1.,− 1

8 ), (−1., 38 ),

(1.41421,− 5
16 ), (1.41421,

3
16 ), (−1., 38 ), (−1.,− 1

8 )}

2. c = 9
2 , (di, θi) = {(1., 0), (−1.41421,− 7

16 ), (1., 12 ), (1., 0), (−1.41421,− 7
16 ), (1., 12 ), (−1.,− 3

8 ), (−1., 18 ),

(1.41421, 7
16 ), (1.41421,−

1
16 ), (−1.,− 3

8 ), (−1., 18 )}

6
ζ12
− 5

2

c = 11
2 , (di, θi) = {(1., 0), (1.41421,− 5

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

5
16 ), (1.,

1
2 )}

1. c = 11
2 , (di, θi) = {(1., 0), (1.41421,− 5

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

5
16 ), (1.,

1
2 ), (1.,−

3
8 ), (1.,

1
8 ), (1.41421,

1
16 ),

(1.41421,− 7
16 ), (1.,−

3
8 ), (1.,

1
8 )}

2. c = 11
2 , (di, θi) = {(1., 0), (1.41421,− 5

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

5
16 ), (1.,

1
2 ), (1.,−

1
8 ), (1.,

3
8 ), (1.41421,−

3
16 ),

(1.41421, 5
16 ), (1.,−

1
8 ), (1.,

3
8 )}

6
ζ12∗
11
2

c = 11
2 , (di, θi) = {(1., 0), (−1.41421,− 5

16 ), (1.,
1
2 ), (1., 0), (−1.41421,− 5

16 ), (1.,
1
2 )}

1. c = 11
2 , (di, θi) = {(1., 0), (−1.41421,− 5

16 ), (1., 12 ), (1., 0), (−1.41421,− 5
16 ), (1., 12 ), (−1.,− 3

8 ), (−1., 18 ),

(1.41421, 1
16 ), (1.41421,−

7
16 ), (−1.,− 3

8 ), (−1., 18 )}

2. c = 11
2 , (di, θi) = {(1., 0), (−1.41421,− 5

16 ), (1., 12 ), (1., 0), (−1.41421,− 5
16 ), (1., 12 ), (−1.,− 1

8 ), (−1., 38 ),

(1.41421,− 3
16 ), (1.41421,

5
16 ), (−1.,− 1

8 ), (−1., 38 )}

6
ζ12
− 3

2

c = 13
2 , (di, θi) = {(1., 0), (1.41421,− 3

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

3
16 ), (1.,

1
2 )}

1. c = 13
2 , (di, θi) = {(1., 0), (1.41421,− 3

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

3
16 ), (1.,

1
2 ), (1.,

1
8 ), (1.,−

3
8 ), (1.41421,

3
16 ),

(1.41421,− 5
16 ), (1.,−

3
8 ), (1.,

1
8 )}

2. c = 13
2 , (di, θi) = {(1., 0), (1.41421,− 3

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

3
16 ), (1.,

1
2 ), (1.,

3
8 ), (1.,−

1
8 ), (1.41421,

7
16 ),

(1.41421,− 1
16 ), (1.,

3
8 ), (1.,−

1
8 )}

6
ζ12∗
13
2

c = 13
2 , (di, θi) = {(1., 0), (−1.41421,− 3

16 ), (1.,
1
2 ), (1., 0), (−1.41421,− 3

16 ), (1.,
1
2 )}

1. c = 13
2 , (di, θi) = {(1., 0), (−1.41421,− 3

16 ), (1., 12 ), (1., 0), (−1.41421,− 3
16 ), (1., 12 ), (−1., 38 ), (−1.,− 1

8 ),

(1.41421, 7
16 ), (1.41421,−

1
16 ), (−1., 38 ), (−1.,− 1

8 )}

2. c = 13
2 , (di, θi) = {(1., 0), (−1.41421,− 3

16 ), (1., 12 ), (1., 0), (−1.41421,− 3
16 ), (1., 12 ), (−1., 18 ), (−1.,− 3

8 ),

(1.41421, 3
16 ), (1.41421,−

5
16 ), (−1.,− 3

8 ), (−1., 18 )}
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6
ζ12
− 1

2

c = 15
2 , (di, θi) = {(1., 0), (1.41421,− 1

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

1
16 ), (1.,

1
2 )}

1. c = 15
2 , (di, θi) = {(1., 0), (1.41421,− 1

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

1
16 ), (1.,

1
2 ), (1.,−

3
8 ), (1.,

1
8 ), (1.41421,−

3
16 ),

(1.41421, 5
16 ), (1.,−

3
8 ), (1.,

1
8 )}

2. c = 15
2 , (di, θi) = {(1., 0), (1.41421,− 1

16 ), (1.,
1
2 ), (1., 0), (1.41421,−

1
16 ), (1.,

1
2 ), (1.,

3
8 ), (1.,−

1
8 ), (1.41421,−

7
16 ),

(1.41421, 1
16 ), (1.,

3
8 ), (1.,−

1
8 )}

6
ζ12∗
15
2

c = 15
2 , (di, θi) = {(1., 0), (−1.41421,− 1

16 ), (1.,
1
2 ), (1., 0), (−1.41421,− 1

16 ), (1.,
1
2 )}

1. c = 15
2 , (di, θi) = {(1., 0), (−1.41421,− 1

16 ), (1., 12 ), (1., 0), (−1.41421,− 1
16 ), (1., 12 ), (−1.,− 3

8 ), (−1., 18 ),

(1.41421,− 3
16 ), (1.41421,

5
16 ), (−1.,− 3

8 ), (−1., 18 )}

2. c = 15
2 , (di, θi) = {(1., 0), (−1.41421,− 1

16 ), (1., 12 ), (1., 0), (−1.41421,− 1
16 ), (1., 12 ), (−1., 38 ), (−1.,− 1

8 ),

(1.41421,− 7
16 ), (1.41421,

1
16 ), (−1., 38 ), (−1.,− 1

8 )}

6
ζ12
1 ; self-dual c = 1, (di, θi) = {(1., 0), (1.,− 1

4 ), (1., 0), (1.,−
1
4 ), (2.,

1
12 ), (2.,

1
3 )}

1. c = 1, (di, θi) = {(1., 0), (1.,− 1
4 ), (1., 0), (1.,−

1
4 ), (2.,

1
12 ), (2.,

1
3 ), (1.73205,

3
8 ), (1.73205,−

3
8 ), (1.73205,−

1
8 ),

(1.73205, 18 )}

6
ζ12
1 c = 1, (di, θi) = {(1., 0), (1.,− 1

4 ), (1., 0), (1.,−
1
4 ), (2.,

1
12 ), (2.,

1
3 )}

1. c = 1, (di, θi) = {(1., 0), (1.,− 1
4 ), (1., 0), (1.,−

1
4 ), (2.,

1
12 ), (2.,

1
3 ), (1.73205,

1
16 ), (1.73205,

1
16 ), (1.73205,−

7
16 ),

(1.73205,− 7
16 )}

2. c = 1, (di, θi) = {(1., 0), (1.,− 1
4 ), (1., 0), (1.,−

1
4 ), (2.,

1
12 ), (2.,

1
3 ), (1.73205,

5
16 ), (1.73205,

5
16 ), (1.73205,−

3
16 ),

(1.73205,− 3
16 )}

6
ζ12∗
1 c = 1, (di, θi) = {(1., 0), (−1.,− 1

4 ), (1., 0), (−1.,− 1
4 ), (−2., 1

12 ), (2.,
1
3 )}

1. c = 1, (di, θi) = {(1., 0), (−1.,− 1
4 ), (1., 0), (−1.,− 1

4 ), (−2., 1
12 ), (2., 13 ), (−1.73205, 38 ), (1.73205,− 3

8 ),

(−1.73205,− 1
8 ), (1.73205,

1
8 )}

6
ζ12
3 ; self-dual c = 3, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,

1
4 ), (2.,−

5
12 ), (2.,

1
3 )}

1. c = 3, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1., 14 ), (2.,− 5
12 ), (2., 13 ), (1.73205, 18 ), (1.73205, 38 ), (1.73205,− 3

8 ),

(1.73205,− 1
8 )}

6
ζ12
3 c = 3, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,

1
4 ), (2.,−

5
12 ), (2.,

1
3 )}

1. c = 3, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,
1
4 ), (2.,−

5
12 ), (2.,

1
3 ), (1.73205,

3
16 ), (1.73205,

3
16 ), (1.73205,−

5
16 ),

(1.73205,− 5
16 )}

2. c = 3, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,
1
4 ), (2.,−

5
12 ), (2.,

1
3 ), (1.73205,

7
16 ), (1.73205,

7
16 ), (1.73205,−

1
16 ),

(1.73205,− 1
16 )}

6
ζ12∗
3 c = 3, (di, θi) = {(1., 0), (−1., 14 ), (1., 0), (−1., 14 ), (−2.,− 5

12 ), (2.,
1
3 )}

1. c = 3, (di, θi) = {(1., 0), (−1., 14 ), (1., 0), (−1., 14 ), (−2.,− 5
12 ), (2., 13 ), (−1.73205, 18 ), (1.73205, 38 ),

(−1.73205,− 3
8 ), (1.73205,−

1
8 )}

6
ζ12
−3; self-dual c = 5, (di, θi) = {(1., 0), (1.,− 1

4 ), (1., 0), (1.,−
1
4 ), (2.,

5
12 ), (2.,−

1
3 )}

1. c = 5, (di, θi) = {(1., 0), (1.,− 1
4 ), (1., 0), (1.,−

1
4 ), (2.,

5
12 ), (2.,−

1
3 ), (1.73205,−

1
8 ), (1.73205,

1
8 ), (1.73205,

3
8 ),

(1.73205,− 3
8 )}
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6
ζ12
−3 c = 5, (di, θi) = {(1., 0), (1.,− 1

4 ), (1., 0), (1.,−
1
4 ), (2.,

5
12 ), (2.,−

1
3 )}

1. c = 5, (di, θi) = {(1., 0), (1.,− 1
4 ), (1., 0), (1.,−

1
4 ), (2.,

5
12 ), (2.,−

1
3 ), (1.73025,

1
16 ), (1.73025,

1
16 ), (1.73025,−

7
16 ),

(1.73025,− 7
16 )}

2. c = 5, (di, θi) = {(1., 0), (1.,− 1
4 ), (1., 0), (1.,−

1
4 ), (2.,

5
12 ), (2.,−

1
3 ), (1.73025,

5
16 ), (1.73025,

5
16 ), (1.73025,−

3
16 ),

(1.73025,− 3
16 )}

6
ζ12∗
5 c = 5, (di, θi) = {(1., 0), (−1.,− 1

4 ), (1., 0), (−1.,− 1
4 ), (−2., 5

12 ), (2.,−
1
3 )}

1. c = 5, (di, θi) = {(1., 0), (−1.,− 1
4 ), (1., 0), (−1.,− 1

4 ), (−2., 5
12 ), (2.,− 1

3 ), (−1.73205,− 1
8 ), (1.73205, 18 ),

(−1.73205, 38 ), (1.73205,−
3
8 )}

6
ζ12
−1; self-dual c = 7, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,

1
4 ), (2.,−

1
12 ), (2.,−

1
3 )}

1. c = 7, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,
1
4 ), (2.,−

1
12 ), (2.,−

1
3 ), (1.73205,−

3
8 ), (1.73205,−

1
8 ), (1.73205,

1
8 ),

(1.73205, 38 )}

6
ζ12
−1 c = 7, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,

1
4 ), (2.,−

1
12 ), (2.,−

1
3 )}

1. c = 7, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,
1
4 ), (2.,−

1
12 ), (2.,−

1
3 ), (1.73205,

3
16 ), (1.73205,

3
16 ), (1.73205,−

5
16 ),

(1.73205,− 5
16 )}

2. c = 7, (di, θi) = {(1., 0), (1., 14 ), (1., 0), (1.,
1
4 ), (2.,−

1
12 ), (2.,−

1
3 ), (1.73205,

7
16 ), (1.73205,

7
16 ), (1.73205,−

1
16 ),

(1.73205,− 1
16 )}

6
ζ12∗
7 c = 7, (di, θi) = {(1., 0), (−1., 14 ), (1., 0), (−1., 14 ), (−2.,− 1

12 ), (2.,−
1
3 )}

1. c = 7, (di, θi) = {(1., 0), (−1., 14 ), (1., 0), (−1., 14 ), (−2.,− 1
12 ), (2.,− 1

3 ), (−1.73205,− 3
8 ), (1.73205,− 1

8 ),

(−1.73205, 18 ), (1.73205,
3
8 )}

6
ζ12
0 c = 0, (di, θi) = {(1., 0), (1., 0), (2., 0), (2., 0), (2., 13 ), (2.,−

1
3 )}

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 0), (2., 0), (2., 13 ), (2.,−
1
3 ), (3.,−

1
4 ), (3.,

1
4 )}

2. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 0), (2., 0), (2., 13 ), (2.,−
1
3 ), (3., 0), (3.,

1
2 )}

6
ζ12
0 (di, θi) = {(1., 0), (1., 0), (2., 0), (2., 49 ), (2.,−

2
9 ), (2.,

1
9 )}

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 0), (2., 49 ), (2.,−
2
9 ), (2.,

1
9 ), (3.,−

1
4 ), (3.,

1
4 )}

2. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 0), (2., 49 ), (2.,−
2
9 ), (2.,

1
9 ), (3., 0), (3.,

1
2 )}

6
ζ12
0 c = 0, (di, θi) = {(1., 0), (1., 0), (2., 0), (2.,− 4

9 ), (2.,
2
9 ), (2.,−

1
9 )}

1. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 0), (2.,− 4
9 ), (2.,

2
9 ), (2.,−

1
9 ), (3.,−

1
4 ), (3.,

1
4 )}

2. c = 0, (di, θi) = {(1., 0), (1., 0), (2., 0), (2.,− 4
9 ), (2.,

2
9 ), (2.,−

1
9 ), (3., 0), (3.,

1
2 )}

6
ζ12
4 c = 4, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.,

1
3 ), (2.,−

1
3 ), (2.,−

1
3 )}

1. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.,
1
3 ), (2.,−

1
3 ), (2.,−

1
3 ), (3.,

1
4 ), (3.,−

1
4 )}

2. c = 4, (di, θi) = {(1., 0), (1., 0), (2., 13 ), (2.,
1
3 ), (2.,−

1
3 ), (2.,−

1
3 ), (3., 0), (3.,

1
2 )}
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