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ABSTRACT. In this paper we give some general results on the non-split
extension group G, = 22"‘Sp(2n, ), n > 2. We then focus on the group
Gy = 28‘Sp(8, 2). We construct G4 as a permutation group acting on
512 points. The conjugacy classes are determined using the coset analy-
sis technique. Then we determine the inertia factor groups and Fischer
matrices, which are required for the computations of the character table
of G4 by means of Clifford-Fischer Theory. There are two inertia factor
groups namely H; = Sp(8,2) and Ha = 27:Sp(6,2), the Schur multiplier
and hence the character table of the corresponding covering group of Ha
were calculated. Using the information on conjugacy classes, Fischer ma-
trices and ordinary and projective tables of Hz, we concluded that we
only need to use the ordinary character table of Ha to construct the char-
acter table of G4. The Fischer matrices of G4 are all listed in this paper.
The character table of G4 is a 195 x 195 complex valued matrix, it has
been supplied in the PhD Thesis [2] of the first author, which could be
accessed online.

Keywords: Group extensions, symplectic group, character table, inertia
groups, Fischer matrices.
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1. Introduction

In this section most of the generality comes from discussion made in the
introduction section of [3]. Let G = Sp(2n,q) be the symplectic group con-
sisting of 2n x 2n matrices over F, that preserve a non-degenerate alternat-
ing bilinear form and let V = ¢?>" be a 2n—dimensional vector space over
F,. Dempwolff proved in [3] that a non-split extension of the form G, =
227 Sp(2n,2) does exist for all n > 2, where G,,/2?" = Sp(2n,2) acts faith-
fully on 227. Moreover, such an extension is unique up to isomorphism, since

Article electronically published on April 29, 2015.
Received: 13 December 2013, Accepted: 19 March 2014.
*Corresponding author.

©2015 Iranian Mathematical Society
499



On the group 28 Sp(8, 2) 500

dimg, H2(Sp(2n,2),22") = 1 for all n > 2, where H?(K, M) is the second co-
homology group of a group K with coefficients in M. In the case n = 2, the
non-split extension Gy = 2% Sp(4,2) = 2% S5 is a maximal subgroup of the
sporadic simple group Higman-Sims HS (see the ATLAS [6]). This group has
been fully investigated by T. Seretlo [14], its Fischer matrices and the char-
acter table were determined. The character table of G4 is also available in a
GAP library (see [0]). The group Gz = 25'Sp(6,2) was fully studied in [3] by
authors, its Fischer matrices and the character table were determined. The
Fischer matrices of our group G4 = 28 Sp(8,2) and its character table are not
known. In this paper our main aims are to give some results on the group
G, for any n > 2 and to fully study the group G4, to determine its inertia
factor groups (and their respective ordinary and projective character tables)
and to compute the Fischer matrices. It will turn out that the character table
of G4 is a 195 x 195 complex matrix and coincides with the character table
of the split extension 2%:5p(8,2), available in GAP library. As we mentioned
in [3], if one is only interested in the calculation of the character table, then
it could be computed by using GAP or Magma and the generators g; and
g, of G4. But Clifford-Fischer Theory provides many other interesting infor-
mation on the group and on the character table, in particular the character
table produced by Clifford-Fischer Theory, is in a special format that could
not be achieved by direct computations using GAP or Magma. Also providing
various examples for the applications of Clifford-Fischer Theory to both split
and non-split extensions is making sense, since each group requires individual
approach. The readers (particulary young researchers) will highly benefit from
the theoretical background required for these computations. GAP and Magma
are computational tools and would not replace good powerful and theoretical
arguments.

For the notations used in this paper and the description of Clifford-Fischer
theory technique, we follow [2-5].

2. The group G,, = 22" Sp(2n,2)

The group G,, can be constructed in GAP in terms of permutations through
the following sequence of commands.
gap> P:= ExtraspecialGroup(2~{2n+1}, "+");

gap> C:= CyclicGroup(4);

gap> D:= DirectProduct(P, C);

gap> NS:= MinimalNormalSubgroups (D) ;
gap> N:= NS[k];

gap> R:= FactorGroup(D,N);

gap> A:= AutomorphismGroup(R);

gap> MS:= MaximalNormalSubgroups (A) ;

gap> S:= MS[r];

gap> iso:= IsomorphismPermGroup(S);

gap> image:= Image(iso);;

gap> NrMovedPoints (image) ;

gap> small:= SmallerDegreePermutationRepresentation(image);;
gap> Gn:= Image(small);
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Remark 2.1. In the above programme, the command “MinimalNormalSub-
groups(D)” always returns three copies of Zs and the reader has to choose the
appropriate Zo in such a way that the order of the automorphism group of the
quotient of D by Z is 22" 1 x |Sp(2n, 2)|. Also the command “MazimalNormal-
Subgroups(A)” returns a list of those normal subgroups of A that are mazimal,
and the group G, := S appears as an index 2 subgroup of A. Also the last
five commands of the above programme are used to convert S from a finitely
presented group into a group of permutations.

We also remark that the group G,, can be constructed in terms of permuta-
tions of a set of cardinality at least 2271, i.e., G,, < Spzn+1, but G, £ Soznt+1_y
(in fact G,, < Ag2nt1). Moreover, the group G,, acts transitively on a 227+! —2
points, that it fixes 2 points of the set {1,2,---,22"T1}. Hence the resulting
permutation character of this action is of degree 2271 — 2. In [3] we have seen
that the generators of Gz = 2°'Sp(6,2) are in terms of permutations of a set
of cardinality 128 and G fixes 7 and 26 on its action on {1,2,---,128}. Also
we have shown how the permutation character, of degree 126, decomposes in
terms of the irreducible characters of Gs.

The group G,,/2%" = Sp(2n, 2) acts faithfully on 22", it yields two orbits of
lengths 1 and 22" — 1. By Brauer Theorem (Lemma 4.5.2 of [10]), it follows that
the action of Gy, on Irr(IV) will also produce two orbits. These two orbits must
necessarily have lengths 1 and 22" — 1 and the first orbit consists of the identity
character 1, while the other orbit consists of the non-trivial linear characters
of N. Thus, the corresponding inertia factor groups H; and Hs have indices 1
and 22" — 1 in Sp(2n,2), respectively. It is clear that H; = G,, = Sp(2n,2),
while a subgroup of Sp(2n,2) of index 22" — 1 is the affine symplectic group
22n=1.Gp(2n — 2,2), that is the stabilizer in Sp(2n,2) of a non-zero vector of
the vector space V = 22" which is maximal in Sp(2n,2). From Section 5.3
of [2], it follows that the irreducible characters of G, are distributed into two
blocks of characters K1 and Ko corresponding to the ordinary characters of
H; = Sp(2n,2) and a projective character table of Hy = 22"71:Sp(2n — 2,2),
respectively. Thus, the number of irreducible characters of G,, is given by the
following formula:

(2.1)
Trr (22" Sp(2n, 2))| = |Trr(Sp(2n, 2))| + [TrrProj (22"~ 1:Sp(2n — 2,2),a™ )|,

for some factor set « of the Schur multiplier of Hy. In his PhD Thesis [14],
Seretlo constructed the ordinary character table of Gy = 24'Sp(4,2) = 2% S
by means of Clifford-Fischer theory, where he showed that there are two inertia
factor groups H; = Sg and Hy = 2 x S4. He proved that for the construction
of the character table of G5 we only need the ordinary character tables of H;
and Hs. In [3] we showed that we need to use the ordinary character tables of
the two inertia factors of G3. For the case n = 4, where the group Gy is the
focus of the discussion of this paper, the computations of the Schur multiplier
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of the second inertia factor group 27:Sp(6,2) reveals 2. By similar arguments
used in [3] one can show that we need to use the ordinary character table of
27:5p(6,2) to construct the character table of G4. By Section 5.2 of [2], it
follows that the identity Fischer matrix of G,, for any n > 2 is of the form:

F1

91 = lsp(2an.2) gi11 gi2

0(914) 1 _ 2

[e=em] Gl [Cul/2 —1
(k, m) [Ch, (91km)l ’

1,1 =5 1 1

(2,1) [G.]/27" —1 | 22" —1 -1

mij 1 22n 1

Corollary 2.2. The group G, has several irreducible characters with degrees
multiple of 2°™ — 1.

Proof. Let gi1,gi2,-*+ , Gic(gs)» D€ Tepresentatives of the conjugacy classes of G
corresponding to [g;]¢, obtained through the coset analysis technique. Using
the notations of Section 3 of [3] the values of the irreducible characters of G,
contained in the block Ky, on the classes gi1, gi2, "+ ; gic(g,) are given by Kix Fig.
Here IC;1, is the fragment of the projective character table of Hy, with factor set
a,:l consisting of columns corresponding to the a;l—regular classes of Hy, that
fuse to [g;]¢. The sub-matrix F;;, of F; consists of rows corresponding to the
pairs (k,1), (k,2), -, (k,ry) of the set J; as defined in [3]. Now for (i, k) =

(1,2) from the above table representing F; we get Fig = (2**—=1  —1). Thus,
multiplying K12 by Fia shows that G, has at least |IrrProj(22"~1:Sp(2n —
2,2),a1)| irreducible characters with degrees multiple of 22" — 1. a

In the special cases G5 (resp. Gp) the degrees of the irreducible charac-
ters contained in Ky which correspond to Hy = 2°:Sp(10,2) (resp. Hs =
211:5p(12,2)) are multiples of 1023 (resp. 4095). Using the programm sup-
plied in Section 2 one can obtain the character table of G5 (resp. Gg), where
one can re-arrange (see Remark 2.3 below) the rows and columns in such a
way that the characters of Sp(10,2) (resp. Sp(12,2)) form the block Ky and
characters of 2°:5p(10,2) (resp. 2!1:Sp(12,2)) form the other block Ky. After
this re-arrangement of characters, one can see that there is a character of G
(resp. Gg) contained in Ko of degree 1023 (resp. 4095). Recall from Lemma
4.2.4 of [2] that for any finite group K, if « is any non-trivial factor set of
M(K), then deg(x) > 1 for any x € IrrProj(K,a~!). Now since 1023| deg()
(resp. 4095|deg(x)) for any x € Irr(Gs) (resp. x € Irr(Gg)) such that y is
contained in K2 and since there is a character in Ko of degree 1023 (resp. 4095),
it follows that the fragment (more precisely the column of degrees) of the pro-
jective character table of 29:Sp(10,2) (resp. 2'*:Sp(12,2)) that we will use to
construct (by means of Clifford-Fischer theory) the character table of G5 (resp.
() contains a character of degree 1. This shows that the associated factor set
a of M(2°:5p(10,2)) (resp. M(2'1:Sp(12,2))) is trivial. Hence we will use the
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ordinary character table of 29:Sp(10,2) (resp. 2!1:Sp(12,2)) to construct the
character table of G5 (resp. Gbg).

From the above, Eq. (2.1) becomes
(2.2) |Trr(2°™ Sp(2n,2))| = |Irr(Sp(2n, 2))| + |Trr(2°" " :Sp(2n — 2,2))],2 < n < 6.

In Table 1 we list the number of ordinary irreducible characters of G, =
227 Sp(2n, 2) for small values of n.

TABLE 1. The number of ordinary irreducible characters of
Gn = 2%"Sp(2n,2), n € {2,3,4,5,6}

H n “ [Irr(Sp(2n, 2))| [ [Irr(22"~1:5p(2n — 2, 2))] [ |Irr (22" Sp(2n, 2))| ”
2 11 10 21
3 30 37 67
4 81 114 195
5 198 322 520
6 477 839 1316

Remark 2.3. Note that for the group Gs (resp. Gg), we have used the pro-
gramm, supplied at the beginning of this section to obtain its character table,
which is not necessarily to be in the format of Clifford-Fischer theory. To
re-arrange the characters of Gs (resp. Gg) we only look at the two columns
corresponding to the identity of Gy (resp. Gg) and to the class of Gy (resp.
Gs) consisting of the 1023 (resp. 4095) involutions contained in the normal
subgroup N = 20 (resp. N = 2'2). If the degree of a character was repeated
in the column corresponding to the class of the 1023 (resp. 4095) involutions,
then this character must be in block Ky, otherwise it is in Ko. Also note that
we have used the information that we have on the character table of Gy (resp.
Gg) and the identity Fischer matriz of Gy (resp. Gg) to determine the type
of character table (projective or ordinary) of 2°:Sp(10,2) (resp. 21:Sp(12,2))
that s required.

Conjecture: We speculate that for any n € N22 we only need to use the
ordinary character table of Hy = 22"~1:Sp(2n—2,2) to construct the character
table of G,, and thus the theory of projective representations is not involved in
the construction of the character tables of G,,. That is to say, Eq. (2.2) is true
for all n € N22,

If the above conjecture is true, then by applications of Theorem 3 of [7] we

obtain all the degrees of Irr(G),), which are listed below:

the degrees of Irr(Sp(2n,2))

the degrees of Irr(Sp(2n — 2, 2)

the degrees of Irr(22"~3:Sp(2n — 4, 2) multiplied by 2272 — 1

the degrees of Irr(O"(2n — 2, 2) multiplied by 2"~2(2"~1 + 1) and
the degrees of Irr(O~(2n — 2, 2) multiplied by 2"~2(2"~1 —1).
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3. Generators of the group G = 2% 5p(8,2)

From now on, we let G be the group G, = 2%5p(8,2). In [2] we pro-
duced two permutations g; and g, of the alternating simple group Asiz, with
o(g;) = 17, o(gy) = 15, 0(g,g,) = 14 such that (g;,g,) = G. The gen-
erators g, and g, both fix the points 9 and 42 and G acts transitively on
the set Q = {1,2,---,512} \ {9,42}. Hence we have a permutation character
x(G|Q) = x of degree 510. The values of Y on G—classes were listed in Table
11.1 of [2] and using Table 11.13 of [2] we can see that x = x1 + x5 + X6 + Xs2-

Now having the group G constructed in GAP, it is easy to obtain all its
normal subgroups. In fact the only non-trivial proper normal subgroup that G
contains is a group of order 256 and thus must be isomorphic to the elementary
abelian group N = 28. In [2] we also listed 8 permutations ny,ng,--- ,ng of
As1o that generate the normal subgroup N.

In Magma or GAP one can easily check for the complements of any normal
subgroup N of G. In our case the set of complements of N = (ny,ng,--- ,ng)
in G = (g,,9,), is empty. Also one can check that G/N = Sp(8,2). This
shows that the group G constructed using the generators g, and g, is indeed a
non-split extension of the elementary abelian group N = 2% by Sp(8, 2).

4. The conjugacy classes of G = 2% Sp(8,2)

In this section we use the method of the coset analysis, discussed in [2], to
construct the character table of G. We supply the conjugacy classes of G in
Table 2, where in this table:

e [k;’srepresent the number of fixed points on the action of N = (ny,na, - -,
ng) on the coset Ng;,

e fi;’s represent the number of orbits (of the action of N on Ng;) fused
together under the action of G' = (g, 7,) ,

e m;;’s are weights (attached to each class of G) that will be used later
in computing the Fischer matrices of G. These weights are computed
through the formula

|Ca(9:)]
|Ca(gi5)|

Table 2: The conjugacy classes of G = 28'5';0(8, 2)

(4.1) mij = [Ng(Ng;) : C5(gij)] = [N

[ Toile T ki ] fij | mij [[g9ijlg [ o(giz) | gi;]51] [Calgi)l ]|
g1 =1A | k; =256 fir =1 mi1 =1] g11 1 1 [ 24257337753600
f12 =255 | miz2 =255| gi2 2 255 47563407360
fa1 =1 mar =2| go1 4 510 23781703680
go =2A | ko =128 | fon =63| mago =126 gao 4 32130 377487360
f23 =64 | moz =128 go3 2 32640 371589120
f31 =1 ms31 =4| g31 2 21420 566231040

continued on next page |
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[ Tlele ] ki | fij | mij [ [9ijlg [ o(giz) | Mgislal | [C&(gi )M ]|
g3 = 2B | k3 = 64 f32 = 15 m3z = 60 | g32 2 321300 37748736
f33 =48 | m33 =192 | g33 4 1028160 11796480
far =1 my1 =4 | ga1 4 64260 188743680
ga =2C | ky =64 fa2 =15 mys = 60| gaz 4 963900 12582912
faz =15 mg3 = 64| gu3 2 1028160 11796480
faa = 32| mag =128 gas 4 2056320 5898240
gs =2D | ks =16 fs1 =1 ms1 =16 | gs1 1028160 11796480
fs2 = 15| mso =240 | gs2 15422400 786432
fer =1 me1 =8| ge1 4 2570400 4718592
fe2 =3 mea = 24 | g2 4 7711200 1572864
g6 =2E | kg =32 fez =4 me3 = 32| ge3 2 10281600 1179648
fea = 12 meq = 96 | gea 4 30844800 393216
fe5 = 12 mes = 96 | ges5 4 30844800 393216
fri=1 mr1 =16 | gn 4 15422400 786432
g7 =2F | ky =16 fra=1 mro =16 | gro 2 15422400 786432
fr3 =6 mr3 =96 | gr3 4 92534400 131072
fra =8| mpy =128 g7a 4 123379200 98304
g8 =3A | kg = 64 fe1 = mg1 =4 | gs1 3 43520 278691840
fga = 63| mgo =252 | gso 6 2741760 4423680
go = 3B kg =1 fo1r = mg1 = 256 | go1 3 155975680 77760
910 = 3C | k1o =16 | fi0,1 =1| mio,1 =16 g10,1 3 58490880 207360
fi0,2 = 15 | m1g,2 = 240 | g10,2 6 877363200 13824
911 =38D | k11 =4 | fi1,1=1| mi11 =64 g11,1 3 779878400 15552
fi11,2 =3|mi1,2 = g11,2 6 2339635200 5184
fiz,1 =1 mi2,1 =8| g12,1 8 4112640 2949120
g12 = 4A | k12 =32 | fio,2 = 15 | my2,2 = 120 | g12,2 8 61689600 196608
f12,3 =16 | m12,3 = 128 | g12.3 4 65802240 184320
fiz1 =1 mi3,1 =8| g13,1 4 4112640 2949120
g13 = 4B | ki3 = 32| fi3,2 = 15| m13,2 = 120 | g13,2 8 61689600 196608
fi3,3 =16 | mi3.3 = 128 | gi3.3 4 65802240 184320
fla1 =1| mia1 =16 g1a1 4 20563200 589824
914 =4C | k1a =16 | fia2=3| misa2 =48 g1a,2 4 61689600 196608
fia,3 =12 | mi43 =192 | gia3 4 246758400 49152
fis,1 =1| mis1 =16 g15,1 4 61689600 196608
915 =4D | k15 =16 | fis52=3| mi52 =48] gi5,2 4 185068800 65536
fi5,3 =4| mis,2 =64 g15,2 4 246758400 49152
fi5,4 =8 | mi5,2 = 128 | g15,2 4 493516800 24576
fi6,1 = 1| mig,1 =32 g16,1 8 246758400 49152
g16 =4E | k16 =8 | fi6,2 =3| mig,2 =96 | gi6,2 8 740275200 16384
fi6,3 =4 | mig3 = 128 | gi,3 4 987033600 12288
fiza=1| miz1 =32 gi71 8 246758400 49152
gi7 =4F | k17 =8 | fir2=3| mi72=96| gi72 8 740275200 16384
fi7,3 =4 | mi73 =128 g17,3 4 987033600 12288
fig,1 =1| mig1 =32 g1s,1 4 493516800 24576
918 =4G | k1g =8 | fig,2 =1| mig2 =32 gi18,2 4 493516800 24576
fi8,3 =3 | mis,3 =96 g1s,3 4 1480550400 8192
fis,a =3 | misa =96 gis,4 4 1480550400 8192
mig,1 = 16 | g19,1 8 246758400 49152
g10 = 4H | k19 = 16 = 919,2 8 740275200 16384
919,3 8 987033600 12288
919,4 4 987033600 12288
919.5 4 987033600 12288

continued on next page
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Table 2 (continued from previous page)

[ Teile ki | fij | mij [[9ijlg [ o(giz) | Mgi;lal] [Ca(gi)I ]|
f20,1 = 1| mog,1 =32 g20,1 8 1480550400 8192
f20,2 =1| m20,2 =32 g20,2 8 1480550400 8192
g20 =4I | koo =8 | f20,3=2]| m20,3=64] g20,3 8 2961100800 4096
f20,4 =2 | mog,a =64 g20,4 4 2961100800 4096
f20,5 =2 | mag,5 =64 go20,5 4 2961100800 4096
g1 =4J | kor =4 | fa1,1=1| mo1,1 =64 go1,1 4 3948134400 3072
f21,2 =3 | ma1,2 =192 go1,2 8 11844403200 1024
go2 =4K | koo =4 | foo 1 =1| moz 1 =64 gao1 8 5922201600 2084
fo2,2 =1 maos o =64 gazo 4 5922201600 2084
f22,3 =2 |mao 3 =128 gaa3 8 11844403200 1024
faz1 =1]| ma31 =64 g23,1 8 5922201600 2084
g23 =4L | ka3 =4 | fago =1| mog 2 =64| gog o 4 5922201600 2084
f23,3 =2 | mag,3 =128 | go3,3 8 5922201600 2084
g24 =5A | kos =16 | foa1 =1| moa,1 =16 | goa 5 210567168 57600
fod,2 = 15 | mog o = 240 | goa o 10 3158507520 3840
g25 =5B | kos =1 | fos,1 =1 |mas1 =256 gas5,1 5 40428896256 300
fa6,1 = mae,1 =8 | 926,1 12 5483520 2211840
g26 = 6A | kag = 32| fog,2 = 15 | mog,2 = 120 | g26,2 12 82252800 147456
f26,3 = 16 | mog 3 = 128 | gog.3 6 87736320 138240
far1=1| maz1 =16 ga71 6 54835200 221184
g27 = 6B | ka7 = 16| fa72 =3| mar2 =48 | g27,2 6 164505600 73728
far,3 =12 | ma7 3 = 192 | go7 3 12 658022400 18432
fog,1 =1| mag 1 =16 gag,1 12 164505600 73728
g2s = 6C | kog = 16| fog 2 =3 | mog 2 =48 gos,2 12 493516800 24576
for,3 =4 | mog;3 =64 gog3 6 658022400 18432
fog,4a =8 | mag 4 =128 | gog4 12 1316044800 9216
g29 = 6D | kog =16 | f29,1 = 1| mag;1 = 16| g29,1 6 175472640 69120
f29,2 = 15 | mag 2 =240 | gag 2 6 2632089600 4608
930 =6E | kzo =1 | fs0,1 =1|ms0,1 =256 g30,1 6 7018905600 1728
931 =6F | ka1 =2 | fs1,1=1|m31,1 =128 g31,1 6 4679270400 2592
fa1,2 =1 |m31,20 =128 g31,2 12 4679270400 2592
fa2,1 =1| m3a1 =32 g32,1 12 1316044800 9216
932 = 6G | kg2 =8 | fz22=1| mg322=32] g32,2 6 1316044800 9216
f32,3 =3| ma2,3 =096 g32,3 12 3948134400 3072
f32,4 =3| m324 =096 g32,4 12 3948134400 3072
faz,1 =1 msz1 =32 g33,1 12 1754726400 6912
933 = 6H | kaz =8 | fz3,2=3| m33,2=96]| g33,2 12 5264179200 2304
f33,3 =4 |m33,3 =128 g33,3 6 7018905600 1728
934 =61 | kzg =4 | f34,1=1]| m3q1 =64 g3a,1 6 3509452800 3456
faa,2 =3 |m3a 0 =192 g3a,2 12 10528358400 1152
935 =6J | kas =4 | fz5,1=1| m35,1 =064 g35,1 6 7018905600 1728
f3s,2 =3 | m35,2 =192 | g35,2 6 21056716800 576
936 = 6K | kag =1 | fsze,1 =1|mae,1 =256 g36,1 6 42113433600 288
faz,1 =1| mgr1 =64 g371 12 10528358400 1152
g37 =6L | ksr =4 | far2=1| mar2=64| garo 6 10528358400 1152
fa7,3 =2 |ms7r 3 =128 | g37,3 12 21056716800 576
g3g = 6M | kzg =4 | fzg;1 =1| m3g,1 =64 g3s,1 6 10528358400 1152
f3g,2 =3 | m3g,2 =192 | g3s,2 12 31585075200 384

continued on next page
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Table 2 (continued from previous page)
[ Tlele ] ki | fij | mij [ [9ijlg [ o(giz) | Mgislal | [C&(gi )M ]|
f39,1 = 1| m3g,1 =232] 9391 12 5264179200 2304
939 = 6N | k3o =8 | f3g92=3| m3g92 =96 g39,2 12 15792537600 768
f39,3 =4 | m3g,3 =128 | g39,3 6 21056716800 576
940 =60 | kao =2 | fa0,1 =1 |ma0,1 =128 ga0.1 12 42113433600 288
fa0.2 =1 |mag2 =128 | gao.2 6 42113433600 288
fa1,1=1| ma11 =64 ga1,1 12 31585075200 384
941 =6P | ka1 =4 | far2=1| maio=064] ga1.2 6 31585075200 384
fai,3 =2 |ma13 =128 ga1.3 12 63170150400 192
ga2 =TA | kao =4 | fao1 =1| mao1 =64 gao1 7 72194457600 168
faz.2 =3 |mas o =192 gao.2 14 | 216583372800 56
faz,1 =1| maz 1 =32 ga3,1 8 3948134400 3072
ga3 = 8A | kg3 =8 faz,2 =3| muz2 =96 gu32 8 11844403200 1024
faz3 =4 |ma33 =128 gaz3 8 15792537600 768
faa,1 =1| maa1 =32 gaa; 8 3948134400 3072
9144 =8B | kaa =8 | faa2=3| muas2 =96 gaa o 8 11844403200 1024
faa,3 =4 |myq 3 =128 gaq,3 8 15792537600 768
fas,1 =1| mas1 =64 gas1 8 23688806400 512
ga5 =8C | kas =4 | fase=1| mase =064 gas50 8 23688806400 512
fas3 =2 |mas 3 =128 gas.3 8 47377612800 256
fa6,1 = 1| mag1 =64 gas,1 8 23688806400 512
916 =8D | kag =4 | fag2 =1| mae2 = 64| gago 8 23688806400 512
fa6.3 =2 | mass =128 | gae.3 8 47377612800 256
ga7 =8E | kar =2 | far1 =1|mar1 =128 garn 16 | 189510451200 64
far2 =1|ma7 o =128 gar2 8 189510451200 64
gas = 8F | kag =2 | fag1 =1 |muas1 = 128 gas1 16 | 189510451200 64
fas,2 = 1| myg 2 =128 | gug 2 8 189510451200 64
910 =9A | kag =4 | fag1 =1| mag1 =64] gao1 9 56151244800 216
fa9.2 =3 | mag2 =192 | gago 18 | 168453734400 72
950 =9B | kso =1 | fs0,1 =1|ms0,1 =256 g50,1 9 449209958400 27
fs1,1=1| ms1,1=32] gs1,1 20 6317015040 1920
951 = 10A | k51 =8 | fs1.2=3| ms12=96| gs1.2 | 20 18951045120 640
fs1.3 =4 |ms13 =128 gs1.3 10 25268060160 480
gs2 = 10B | ksa =4 | fso1 =1| ms2,1 =64 gs21 10 12634030080 960
fs2.2 =3 | ms2o =192 gs2.2 20 37902090240 320
f53,1 =1| ms31 =64 gs3,1 20 37902090240 320
953 =10C | ksz =4 | fsz2o=1| mszo =064 g532 10 37902090240 320
f53.3 =2 |ms33 =128 gs3.3 20 75804180480 160
954 = 10D | ksa =1 | fsa1 =1 |msa,1 =256 g54,1 10 | 606433443840 20
gs55 = 12A | kss =4 | fs5,1=1| mss,1 =64 gs5.1 12 2632089600 4608
fs5,2 =3 | ms5,2 =192 | g55,2 12 7896268800 1536
fse,1 =1 ms56,1 = 32 | g56,1 24 2632089600 4608
956 = 12B | kss =8 | fs6,2 =3 | mse,2 = 96| g56,2 24 7896268800 1536
f56.3 =4 | mse.s =128 | gs6.3 12 10528358400 1152
fsr1=1| msr1 =32 gs7.1 24 2632089600 4608
gs7 = 12C | ks =8 | fs7.2=3| ms7.2 = 96| gs7.2 24 7896268800 1536
fs7.3 =4 |msr3 =128 | g57.3 12 10528358400 1152
fss,1 = 1| mss1 =64 gss,1 12 7896268800 1536
gss = 12D | ksg =4 | fss2=1| msso2 =64 gsgo 12 7896268800 1536
fsg.3 =2 | msg.3 =128 | gss.3 12 15792537600 768

continued on next page
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Table 2 (continued from previous page)

[ Teile ] ki | fij | mij [[9ijlg [ o(giz) | Mgi;lal] [Ca(gi)I ]|
950 =12E | kso =1 | fs0.1 =1 |mse1 =256 | gso.1 | 12 84226867200 144
960 = 12F | keo =2 | feo1 =1|meo,1 =128 | geo.1 | 24 | 42113433600 288

foo2=1|meo2 =128 geo.2 | 12 42113433600 288
961 =12G | kg1 =2 | fe1,1=1|me1,1 =128 ge1,1 | 24 42113433600 288
for2=1|me12=128| ge12 | 12 | 42113433600 288
fo2,1 =1| mea1 =64 gea1 | 24 31585075200 384
g62 = 12H | ko =4 | feao=1| mezo =064 ggao | 24 31585075200 384
fooa=1| meas =064 geas | 12 31585075200 384
fooa=1| meaa =064 geaa | 12 31585075200 384
gos =121 | kgz =4 | fes,1=1| mes1 =64 ges1 | 12 42113433600 288
fos.2 =3 | mez o =192 | geso | 12 | 126340300800 96
964 =12J | ks =2 | fea1 =1|mea1 =128 gea1 | 24 | 126340300800 96
foao=1|meso =128 gean | 12 |126340300800 96
g6s = 12K | kes =2 | fes1 =1|mes1 =128 | ges1 | 24 | 126340300800 96
fes,2 =1 | mes,2 = 128 | g65,2 12 126340300800 96
g66 = 12L | kes =2 | fee,1 =1|mes1 =128 | gee.1 | 12 | 252680601600 48
Fo2 =1|meso =128 | ges2 | 12 |252680601600 48
g67 =12M | ker =1 | fer1 =1|mer.1 =256 ge71 | 12 |505361203200 24
gos = 14A | ks =2 | fes,1 =1 |mes,1 =128 | ges,1 | 28 | 433166745600 28
fos2 =1|mes2=128| gesa | 14 |433166745600 28
960 =154 | keo =4 | feo1 =1| meo,1 =64 | geo1 | 15 | 33690746880 360
Foo.2 =3 | meo.2 =192 | geo2 | 30 |101072240640 120
970 =15B | kyo =1 | fr01 =1|mr01 =256 gr01 | 15 |134762987520 90
971 =15C | kyy =1 | fri1=1|mz1,1 =256 g71.1 | 15 | 808577925120 15
g2 =17TA | kra =1 | fro1 =1|mzra1 =256 | gra1 | 17 | 713451110400 17
973 =17B | kyz =1 | fra1 =1|mr31 =256 g731 | 17 | 713451110400 17
974 =18A | kra =2 | fra1 =1|mrs1 =128 gra1 | 36 |336907468800 36
Fra2=1|mrso =128 grao | 18 |336907468800 36
975 = 20A | kys =2 | frs,1=1|mzs1 =128 grs.1 | 40 | 151608360960 80
Frs2=1|m50 =128 grs.0 | 20 |151608360960 80
976 = 20B | k7 =2 | fr61 =1|mr61 =128 g76.1 | 40 | 151608360960 80
Fre2=1|mre2 =128 gr¢.2 | 20 |151608360960 80
g7 =21A | kyr =1 | frr1=1|mpr1 =256 grr1 | 21 |577555660800 21
gra = 24A | ks =2 | frs1 =1|mrs1 =128 grs.1 | 24 | 126340300800 96
Frs2 =1|mzgo =128 | grgo | 24 | 126340300800 96
970 = 24B | krg =2 | fro1 =1|mr91 =128 | gro1 | 24 | 126340300800 96
Fro2=1|mro2 =128 | groo | 24 |126340300800 96
980 =30A | kso =2 | fso,1 =1 |mso1 =128 gso,1 | 600 |202144481280 60
Fso2 =1|mso2 =128 gso.z | 30 |202144481280 60
gs1 =30B | kg1 =1 | fs1.1=1|ms1.1 =256 gg1.1 | 30 |404288962560 30

Remark 4.1. Note that from Table 2, the group G contains 8 conjugacy classes
of involutions, while from the character table of the split extension 28:Sp(8,2)
(see GAP), there are 11 conjugacy classes of involutions. This confirms that
the group G constructed using the generators g, and G, is different from the
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group 28:Sp(8,2) while in [2] it has been shown that the character tables of the
two groups are the same.

5. The inertia factor groups of G = 2% Sp(8,2)

From Table 1 we can see that |Irr(G)| = |Irr(Gy)| = [Irr(28°Sp(8,2))| = 195,
which is the number of conjugacy classes of G, listed in Table 2. Moreover, these
195 characters of G are partitioned into two blocks of characters, where the first
block consists of 81 characters which correspond to H; = G4 = Sp(8,2), while
the other block consists of 114 characters which correspond to Hy = 27:5p(6, 2).
The character table of H; = Sp(8,2) is available in the ATLAS or can be
obtained from GAP or Magma. We will use the character table of Hy given
as Table 6.7 of Ali [1] to construct the character table of G. The fusion of the
conjugacy classes of Hy = 27:5p(6,2) into classes of Sp(8,2) can be found in
Table 9.3 of [2]

6. Fischer matrices of G = 28 Sp(8,2)

In this section, we use the arithmetical properties of Fischer matrices, given
by Proposition 3.6 of [5], to calculate some of the entries of the Fischer matrices
and also to build an algebraic system of equations. To build these systems of
equations, we first recall that we label the top and bottom of the columns of
the Fischer matrix F;, corresponding to g;, by the sizes of the centralizers of
gij» 1 <j <c(g;) in G and m;;, respectively. In Table 2 we supplied |Cx(gi;)|
and m;;, 1 <4 <81, 1< j < ¢(g;). Also having obtained the fusions of the
inertia factor group Hs into Sp(8,2), we are able to label the rows of the Fischer
matrices as described in [2] and [5]. Since the size of the Fischer matrix F; is
c(g:), it follows from Table 2 that the sizes of the Fischer matrices of G range
between 1 and 5 for every ¢ € {1,2,--- ,81}.

Now with the help of the symbolic mathematical package Maxima [11], we
were able to solve the systems of equations and hence we have computed all
the Fischer matrices of G, which we list below.

F1
91 911 912
o(g15) 1 2
|CE(91J')‘ 12128668876800 47563407360
(k, m) |Cry (g1km)|
1) 17377612800 1 1
(2,1) 185794560 255 —1
mij 1 255
T2
92 921 922 923
o(g2;) 4 1 2
|C6(g2_7‘)\ 23781703680 377487360 371589120
(k, m) [CH,y (92km)]
(1,1) 185794560 1 1 1
(2,1) 185794560 1 1 —1
(2,2) 1474560 126 -2 0
moj 2 126 128
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F3
g3 931 932 933
o(93;) 2 2 4
C=(g3; 566231040 37748736 11796480
(935
(k, m) [CH, (93Km)]
[E90) 8847360 1 1 T
[CR) 2949120 3 3 -1
(2,2) 147456 60 —4 0
ma; 1 60 192
Faq
94 941 942 943 944
o(94;) 4 4 2 4
C=(944 188743680 12582912 11796480 5898240
(94
s H 4km
(k, m) [Cry (9arm)]
(1,1) 2949120 1 1 1 1
(2,1) 2949120 1 1 1 —1
(2,2) 1474560 2 2 —2 0
(2,3) 49152 60 —4 0 0
my; 4 60 64 128
Fs
g5 951 952
o(g5;) 2 4
‘Cé(g5j)| 11796480 786432
(k;m) [Cry (956m)]
[€9) 737280 1 1
2, 1) 19152 15 —1
ms; 16 240
Fe
g6 g61 962 963 964 965
o(96;) 4 4 2 4 4
[C (96,01 1718592 1572864 1179648 393216 393216
(k, m) [Chy (g6km)]
k
(1,1) 147456 1 1 1 1 1
[CN) 10152 3 3 -3 1 —1
(2,2) 147456 1 1 —1 —1 1
(2,3) 49152 3 3 3 —1 —1
(2,4) 6144 24 -8 0 0 0
me; 8 24 32 96 96
Fr
g7 971 972 973 974
o(g7j) 4 2 4 4
C=(g7s 786432 786432 131072 98304
G975
(k, m) [Cry (976m)]
T, 1) 49152 T 1 1 T
1) 19152 1 1 1 -1
(2,2) 8192 6 6 —2 0
(2,3) 6144 8 —8 0 0
mr; 16 16 96 128
g s g g T
g8 981 982
o(gs;) 3 6 oégj) ggé
[C(gs))] 378691840 4423680 O (o] —
(k, m) 1CH, (g8km)] o i
%)) Taee0 I I (k;m)  1CH, (gorm)|
)
(2,1) 69120 63 —1 (1) 77760 1
ms; 1 252 moj 256
F10 F11
910 910,1 _ 910,2 911 911,1_ 911,2
o(g10;) 3 6 o(g115) 3 6
[C5 (g10)] 207360 13824 [Co(g11,)] 15552 5184
(k, m) 1€, (910km)] (k,m)  1CH, (911km)]
[EN)) 12960 1 1 [EN)) 3888 1 T
2, 1) 864 15 —1 2, 1) 1296 3 -1
Mo 16 240 miy 64 192
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Fi2
gi2 gi2,1 g12,2 912,3
o(912;) 8 8 4
[Co(g12))] 2040120 196608 184320
(k, m) [CHy (912km)]
T, D 92160 1 1 T
[CR)) 92160 1 1 -1
(2,2) 3072 30 —2 0
mig, 3 120 128
Fi13
913 913.1 913.2 913.3
o(9135) 8 8 4
[C(g13))] 2949120 196608 184320
(k, m) [CHy (913Km)]
€ND) 92160 1 1 T
CR) 92160 1 1 -1
(2,2) 3072 30 —2 0
mia 3 120 128
Fi4
914 9141 9142  914,3
o(g14;) 4 4 4
|C§(g14j)\ 589824 196608 49152
(k, m) |CH, (914km)]
(1,1) 36864 1 1 1
(2,1) 12288 3 3 -1
(2,2) 3072 12 —4 0
miay 16 18 192
Fis
915 9151 9152 9153  gi5,4
o(9155) 4 4 4 4
[C5(g15,)] 106608 65536 49152 24576
(k, m) [CH, (g15Km)]
,1) 12288 T T 1 T
2, 1) 6144 2 2 —2 0
(2,2) 12288 1 1 1 -1
(2,3) 1024 12 —4 0 0
mis5; 16 48 64 128
Fi6
916 916.1 _ 916.2  916,3
o(9165) 8 4
|CE(916‘7)‘ 49152 16384 12288
(k, m) [Chy (g16Km)]
€ND) 6144 T 1 T
CR) 6144 1 1 —1
(2,2) 1024 6 —2 0
mi6g 32 96 128
Fir
917 9171 917,2  917.3
o(917;) 8 8 4
[Cg(g17))] 19152 16384 12288
(k, m) [Cry (9176m)]
(1, 1) 6144 1 1 1
(2,1) 6144 1 1 -1
(2,2) 1024 6 —2 0
mizg 32 96 128
F18
918 g18,1 9182 918,3  gi18,4
o(918;) 4 4 4 4
[C(g15,)] 24576 24576 8192 8102
(k, m) [CH, (918Km)]
(€9 3072 T 1 T T
2, 1) 1024 3 3 -1 1
(2,2) 3072 1 -1 -1 -1
(2,3) 1024 3 -3 1 —1
s 32 32 96 96
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Fi9
919 919.1  919,2 9193 9194 9195
0(919,5) 8 8 8 4 4
[C(919;)] 19152 16384 12288 12288 12288
(k;m) 1€, (919km)]
T, 1) 3072 T 1 T 1 1
1) 3072 1 1 -1 1 -1
(2,2) 3072 1 1 —1 —1 1
(2,3) 3072 1 1 1 -1 -1
(2,4) 256 12 —4 0 0 0
mig; 16 48 64 64 64
F20
920 920,1  920.2  920,3 9204 9205
0(920,5) 8 8 8 4 4
[C=(920,)] 8102 8102 4096 4096 4096
(k, m) 1CH,, (920km)]
[€9) 1024 1 1 1 1 T
2,0 1024 1 1 -1 1 -1
(2,2) 1024 1 1 -1 -1 1
(2,3) 1024 1 1 1 -1 -1
(2,4) 256 4 —4 0 0 0
ma0; 32 32 64 64 64
Fa1
921 9211 9212
o(g215) 4 8
[C5(9215)] 3072 1024
(k, m) [Chy (9216m)]
[€9) 768 T 1
1) 256 3 —1
mai; 64 192
F22
922 9221 9222 9223
0(g22;) 8 4 8
[C (g22)] 2048 2048 1024
(k;m) 1€, (922km)]
T, 1) 512 T 1 T
2,1 512 1 1 -1
(2,2) 256 2 —2 0
moay 64 64 128
Fa3
923 9231 9232 9233
0(g23;) 8 4 8
[T (92371 2048 2048 1024
(k, m) |CH,, (923Kkm)]
[€9) 512 T 1 T
(€Y 512 1 1 -1
(2,1) 256 2 —2 0
mas; 64 64 128
F24
924 9241 9242
o(g24;) 10
[ (924,01 57600 3840
(k, m) [Cry (924km)]
[€9) 3600 T 1
() 240 15 —1
moaj 6 240
Fas
925 925,1
o(9255) 5
[C=(g25;)] 300
(k, m) 1CH, (9256m)]
[€9) 300 1
256

mas;
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F26
926 926,1 926,2 926.3
o(926;) 12 12 6
[C (g26,)] 2211840 147456 138240
(k, m) [CHy (926km)|
(1, 1) 69120 T 1 1
2, 1) 69120 1 1 -1
(2,2) 2304 30 —2 0
mag; 8 120 128
For
927 9271 9272 9273
o(g927;) 6 6 12
[C=(g27,)] 221184 73728 18432
(k, m) [Chy (92756m)]
€ND) 13824 T T 1
CR) 1608 3 3 —1
(2,2) 1152 12 —4 0
mazs 16 18 192
Fa8
928 9281 9282 9283 9284
o(g287) 12 12 6 12
[ (92850 73728 24576 18432 9216
(k, m) [CHy (928Km)|
(1,1) 4608 1 1 1 1
(2,1) 4608 1 1 1 -1
(2,2) 2304 2 2 —2 0
(2,3) 384 12 4 0 0
mas; 16 18 64 128
‘F
929 = 9291 9292 Fso
0(929;) 6 6 (930 ) gso'é
1C5(929;)] 69120 4608 cigs,oJ - 798
(kom)—— TCay aomm)] Ctgses)]
. i J29km (k, m) [CHy, (930km)]
(1,1) 4320 1 1 ) T8 T
2, 1) 288 15 -1 v 355
mag; 16 240 304
F31
931 931,1  931,2
o(g9315) 6 12
[C=(9315)] 2592 2592
(k, m) [CHy (9316m)]
€ND) 1296 T 1
2,1 1296 1 —1
m31; 128 128
F32
932 9321  932,2 9323 9324
o(9327) 12 6 12 12
[C5(g32))] 9216 9216 3072 3072
(k, m) |CHy (932km) |
(1, 1) 1152 1 T T T
2, 1) 384 3 3 -1 1
(2,2) 1152 1 -1 ~1 —1
(2,3) 384 3 -3 1 —1
mazy 32 32 96 96
F33
933 933,1  933,2 9333
0(9335) 12 12 6
[C=(933,)] 6912 2304 1728
(k, m) [CH, (9336m)]
[E)) 564 1 1 1
2, 1) 864 1 1 -1
(2,2) 144 6 —2 0
ma3 32 96 128
F34 F35
934 934,1  934.2 935 9351 9352
0(9345) 6 12 o(g35;5) 6 6
[C(g34))] 3456 1152 [C(g35)] 1728 576
(k, m) 1Chy (934km)] (k, m) 1Ch, (935Km)
[€9) 564 T 1 [€90) 132 1 T
1) 288 3 —1 1) 144 3 —1
™34, 64 192 m3s; 64 192
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F37
F36 937 937,1 9372 9373
936 936,1 o(9375) 12 6 12
0(936;) 6 [C=(gs7,)] 1152 1152 576
[Ca(g36;)] 288 (k,m) — 1CH, (937Km)]
(k, m) 1Ch, (936Km )] (1, 1) 288 T T 1
(1, 1) 288 1 2, 1) 288 1 1 -1
m30; 256 (2,2) 144 2 -2 0
M3, 64 64 128
F38 F30
o G gen3 939 9391 9392 9393
(g35]) 5 5 o(g39;) 12 12 6
[l = =7 [C=(939,)] 2304 768 576
5, m) [Criy (Gssmm)] (k,m)  |CH, (939km)]
o) - : : [€9) 288 1 1 T
) gl 3 1 [CH)) 288 1 1 -1
S o T2 (2,2) 48 6 -2 0
J m3g; 32 96 128
]:40 941 ]:41 941,1 941,2 941,3
- H g ——
=) R [Co(ga1,)] 384 384 102
(rom) 1O, (Gaokm)] o) 1Oy (Garkm )]
[€9) 144 1 T (1, 1) 96 L L !
GOt 1 o —pEn w1 1 o
mao; 128 128 m;u o TR
Fa2 Fa3
912 gio1  gis2 943 9431 9432 9433
0(942;5) 7 14 00(943j> - i S
[Co(942;)] 168 56 [Ce(ga3;)] 3072 1024 768
F=sd (k, m) 1CHy (9a3km)|
(k, m) 1Ch, (9a2km)] k
o) - : : [€9) 384 1 1 1
) = 3 1 [CH) 384 1 1 -1
T = o2 (2,2) 64 6 -2 0
1 my3; 32 96 128
Faa
944 944,1 g44,2 944,3
0(g44;) 8 8 8
‘06(944]'” 3072 1024 768
(k, m) 1€, (94akm)]
(1, 1) 384 T 1 T
2, 1) 384 1 1 -1
(2,2) 64 6 —2 0
g 32 96 128
Fas
945 9451 g45.2 9453
o(9455) 8 8 8
[C=(ga5,)] 512 512 256
(k, m) 1Ch, (ga5km)]
[€95D) 128 1 1 1
(D) 128 1 1 -1
(2,2) 64 2 —2 0
mys; 64 64 128
Fa6 Fur
. gis] 9is gieg o T
[C=(g45,)] 512 512 256 ‘C‘i?"”f >_)‘ 62 62
(k.m)  [Cr, Gaokm)] G947
) 55 T T T (k, m) [CH,, ([9471&'771)'
(CN)) 128 1 1 —1 g B gg } _}
(2,2) 64 2 —2 0 m" - 138 158
ma6; 64 64 128 47]
Fag F49
948 9481 9482 949 949,1 9492
o(948;) 16 8 0(949;) 9 18
[C=(9485)] 64 64 [C=(9495)] 216 72
(k, m) |CH, (948Km)] (k, m) 1CH,, (949km)]
[ERD) 32 1 T [ERD) 54 1 1
(2, 1) 32 1 —1 (2, 1) 18 3 -1
mas 128 128 mag; 64 192
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Fs51
F50 951 g51,1 9512  951,3
950 g50,1 o(9515) 20 20 10
o(gg,oj) 9 ‘06(9511')' 1920 640 480
1C=(g504)] 27 (k, m) 1Ch, (9518m)]
(k, m) 1Cry (950km)] (1, 1) 240 1 1 1
(1, 1) 27 1 2, 1) 240 1 1 -1
M504 256 2,2 40 6 —2 0
507
sy 32 96 128
Fr2 953 o 953.1 9532 9533
952 g52,1  g52,2 = = =
o(g53]) 20 10 20
0(g52;) 10 20
- [C=(g53,)] 320 320 160
[C=(g52,)] 960 320 G\953;
Y i (k,m)  1CH, (953km)|
(k, m) [Cry (952km)|
T, 1) 80 T T T
(1, 1) 240 1 1
2, 1) 30 1 1 -1
2. D 80 3 —1 (2,2) 40 2 2 0
m52) 64 192 ms3; 64 64 128
Fsa 955 e 955,1 955,2
954 954.1 o(g5s7) ) 35
o(g544) 10 J
54j [C=(g55.)] 1608 1536
1Cq(g54;)] 20 em) . TCn (ool
(k, m) [Ch, (954km)] . Hy, I55km
) 50 T (1, 1) 1152 1 1
= 555 2, 1) 384 3 -1
M54j mss; 64 192
F56
956 956.1  956,2  956.3
o(9565) 24 24 12
[Co(g56,)] 1608 1536 1152
(k, m) [CHy (g56Km)l
T, 1) 576 T 1 T
2, 1) 576 1 1 -1
(2,2) 96 6 —2 0
M50, 32 96 128
Fs7
957 9571 957.2  957.3
o(9574) 24 24 12
[C=(g57)] 1608 1536 1152
(k, m) [Cr, (957Km)]
k
(1,1) 576 1 1 1
() 576 1 1 —1
(2,2) 96 6 —2 0
ms7) 32 96 128
Fs58
958 958,1  958,2  958,3 F59
o(g58;) 12 12 12 959 959,1
1CE(g58;)| 1536 1536 768 0(g59;) 12
(k, m) [Chy (958km)| [C7(g59;)1 144
(1,1) 384 1 1 1 (k, m) 1CH, (959Km)|
2, 1) 192 2 -2 0 (1, 1) 144 1
(2,2) 384 1 1 -1 Ms5g; 256
M58, 64 64 128
F60 Fe1
960 960.1 _ 960.2 961 961.1 _ 961.2
0(960]) 24 12 0(961]) 24 12
[T (960, 288 288 [Co (g1, 288 288
(k, m) 1Ch, (g60km)| (k, m) 1Ch, (g61km)]
T, 1) 144 T 1 T, 1) 144 1 1
1) 144 1 —1 Z,1) 144 1 —1
me0; 128 128 me1; 128 128
Fe62
962 962,1  962,2 962,3  962.4
0(g62j) 24 24 12 12
|C6(962_7'>‘ 384 384 384 384
(k, m) [CHy (962km)
(1, 1) 96 1 1 1 1
2, 1) 96 1 —1 1 —1
(2,2) 96 1 -1 -1 1
(2,3) 96 1 1 —1 —1
meay 64 64 64 64
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Fe63 Foa
963 963,1 _ 963.2 964 964,1 9642
0(963;) 12 12 o(g64;) 24 12
[C=(g635)] 288 96 [C&(g645)] 96 96
(k, m) [CH, (g63km)] (k, m) [CH, (g6akm)]
(T, 1) 72 T T (T, 1) a3 T 1
2, 1) 24 3 —1 (2, 1) i3 1 -1
mes; 64 192 Mo 128 128
Fe5 F66
965 965.1 _ 965.2 966 966.1 _ 966.2
o(g65j) 24 12 o(gggj) 12 12
[C=(g655)| 96 96 [C=(g665)| 48 48
(k, m) 1Ch, (g65Km )] (k, m) 1CH, (g66Km )|
[€9) 18 1 T [€9D) 24 1 T
1) 18 1 —1 CN) Pz} 1 —1
mes; 128 128 M6, 128 128
For Fe8 -
e Go7 1 968 _ 968,1 _ 968,2
o(ge8;) 28 14
o(g675) 12 g
(g6 [Ca(g685)] 28 28
[Ca(g67;)| 24 oy [STmE 3T
(k, m) 1Ch, (g67Km)] : Hy, J68km
(1, 1) 14 1 1
(1, 1) 24 1 1) 17 1 -1
. }
me7j 256 mes; 128 128
Fi
969 - 969,1 _ 969.2 770
- 970 970,1
0(969;) 15 30
— - - o(970;) 15
[Cqlgc9, )l 360 120 [C=(g70;)] 90
k,m C =
R T A (ko) 10, (gromm)]
: [€)) 90 1
(2, 1) 30 3 -1 : 256
me9j 64 192 m70;
Fr1 F72
971 9711 972 972.1
o(g71;) 15 o(g72;) 17
[C=(9715)] 15 [C&(g72;)] 17
(k, m) 1Ch, (971km)] (k, m) [Chy (g72Km)
T, D) 15 T T, 7 T
M1 256 m7a 256
Fora Fra
973 973.1 974 9741 9742
o(973;5) 17 o(g74;5) 36 18
o [C&(g745)] 36 36
[C=(9735)] 17
k, m) |CHk (g730m)] (k, m) |CHI€ (974km)]
(T, 1) 18 T 1
(,1) 17 1 (2,1) 8 1 —1
I . Ll
ULk 256 M4 128 128
Frs5 F76
975 9751 975.2 976 976.1 _ 976.2
o(975;) 40 20 o(976;) 40 20
[C=(9755)] 80 80 [C=(9765)] 80 80
k, m) 1Ch, (975Km)] (k, m) 1Ch, (976Km )]
[€9) 10 1 T [€N) 10 1 T
1) 10 1 —1 1) 10 1 —1
mrs; 128 128 mre; 128 128
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Fr7 978 e 978,1 _ 978.2
O(Z;;j) 977211 o(g78;) 24 24
[Ca(g775)] 21 [Calgrs;)l 96 96
G ted (k, m) 1CH, (978km)]
(k, m) 1Chy (9776m)] k
(T, 1) 13 T 1
(1, 1) 21 1 2,1) a8 1 —1
77 256 mrs; 128 128
F79 F80
979 9791 979.2 980 980.1 _ 980.2
o(g79j) 24 24 o(ggoj) 60 30
[C=(g979;)| 96 96 [C=(g80;)| 60 60
(k, m) [Chy (970Km)] (k, m) [Ch, (gs0km)]
[€)) 18 1 1 [€)) 30 1 1
(2,1) 48 1 —1 (2,1) 30 1 —1
mrg; 128 128 ms0;, 128 128
F81
981 981,1
o(9815) 30
1C=(g815)] 30
(k, m) [CH, (981Km)]
[E)) 30 1
me1 256

7. The character table of G = 28 5p(8,2)

Having obtained _
e the conjugacy classes of G = 28 Sp(8,2) (Table 2),
e the fusion of classes of the inertia factor Hs into classes of Sp(8,2)
(Table 9.3 of [2]),
e the Fischer matrices (see Section 6) and

o the character table of the inertia factor Hy (Table 6.7 of [1]),
the character table of G = 28 Sp(8,2) can be constructed easily by following

the description of Subsection 3.1 of [5]. The character table of G is a 195 x 195
complex valued matrix and it coincides with the character table of the Split
extension 2%:5p(8,2). The character table of G is not given in this paper but
interested readers can refer to the Appendix of [2], which could be accessed
online. This character table is not yet incorporated into the GAP library but
our aim is to do so.
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