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ABSTRACT. The purpose of this paper is the determination of the inertia factors, the computations
of the Fischer matrices and the ordinary character table of the split extension G = 37:Sp(6,2) by
means of Clifford-Fischer Theory. We firstly determine the conjugacy classes of G using the coset
analysis method. The determination of the inertia factor groups of this extension involved looking
at some maximal subgroups of the maximal subgroups of Sp(6,2). The Fischer matrices of G are all
listed in this paper and their sizes range between 2 and 10. The character table of G, which is a
118 x 118 C-valued matrix, is available in the PhD thesis of the first author, which could be accessed

online.

1. Introduction

Let G = Sp(6,2) be the symplectic group of order 1451520. By the electronic Atlas [I6], the group
G has a 7—dimensional (absolutely) irreducible module over GF(3) = F3 = {0,1,¢{}, where £ is a
primitive element of the field F3. Consequently a split extension of the form 37:Sp(6,2) does exist.
Using the two 7 x 7 matrices over F3 that generate Sp(6,2), supplied by the electronic Atlas, we were
able to construct G and then G inside GAP [I0]. In fact we constructed the group G in GAP, in terms
of 8 x 8 matrices over F3. The following two elements g; and g, are 8—dimensional matrices over F3

that generate G.
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|11 00 €0 1 0 o0 o0 ¢ ¢ ¢ o0
BT 1 000 e 1 0 0| Tl e 00 ¢ 10 ¢ 0|
00 € 0 ¢ 0 1 0 € € 0 1 ¢ 1 0 0
001 1 1 ¢ ¢ ¢ 0 €1 € ¢ ¢ 0 1 0
0 € 1 00 0 0 1 1 00000 ¢ 1
with o(g;) = 45, 0(g,) = 45 and 0(7,7,) = 6

Corollary 1.1. G < SL(8,3) with index 302 954 487 010 019 919 360.
Proof. This is readily verified since det(g;) = det(g,) = 1 and consequently det(g) = 1 for all g €
G. O

Using GAP, one can easily check all the normal subgroups of G. In fact the only proper normal

subgroup of G is a group of order 2187 and thus must be isomorphic to the elementary abelian group

N = 37. The following elements n1,no, ..., n7 are 8 x 8 matrices over F3 that are generators of N.
1.0 0 0 0 0 0 0 1.0 0 0 0 0 0 0 1.0 0 0 0 0 0 0
01 0 0 0 0 0 0 001 0 0 0 0 0 0 01 0 0 0 0 0 0
00 1 0 0 0 0 0 00 1 0 0 0 0 0 000 1 0 0 0 0 0
00 01 0 0 0 0 00 0 1 0 0 0 0 00 01 0 0 0 0
Tl o o000 1000 ™ foooo0o1000]| ™ |loooo0100 0|
00 0 0 0 1 0 0 00 00 0 1 0 0 00 0 0 0 1 0 0
00 0 0 0 0 1 0 00 000 0 1 0 00 0 00 0 1 0
00 ¢ 1 1 ¢ 0 1 0 &€ 1 ¢ 1 0 1 1 0 &€ ¢ 0 ¢ 1 0 1
1 0 00 0 0 0 0 1 0 00 0 0 0 0 1 0 00 0 0 0 0
01 0 0 0 0 0 0 01 0 0 0 0 0 0 01 0 0 0 0 0 O
00 1 0 0 0 0 0 00 1 0 0 0 0 0 00 1 0 0 0 0 0
00 01 0 0 0 0 00 01 0 0 0 0 00 0 1 0 0 0 0
ng = 5 ns = 3 ne = 5
00 0 0 1 0 0 0 00 00 1 0 0 0 00 0 01 0 0 0
00 0 00 1 0 0 00 00 0 1 0 O 00 000 1 0 0
00 0 00 0 1 0 00 0 0 0 0 1 0 00 0 00 0 1 0
€ 0 0 0 0 0 0 1 € 0 £ 0 0 1 £ 1 €1 0 € 1 1 1 1
1.0 0 0 0 0 0 0
01 0 0 0 0 0 0
00 1 0 0 0 0 0
00 01 0 0 0 0
"1 0 00 0 1 0 0 0
o 0 0O 0 o 1 0 O
00 0 0 0 0 1 0
E € &€ &1 ¢ 1
In terms of 8 x 8 matrices over F3, the group Sp(6,2) is generated by the following two elements g;
and go :
100 0 0 0 0 0 1 0 0 0 0 0 0 0
0 &£ 0 0 0 0 0 O 00 1.0 0 0 0 0
00 0 1 0 0 0 0 00 00 1 0 0 0
| o 0o 10 0 0 0 o0 00 00 0 1 0 0
TB=1 0 0 ¢ e 000 7o o0 o0 o000 1 0|
0 0 £ € 0 € 0 0 01 0 &€ € € 0 0
0 0 &£ &€ 0 0 £ 0 00 00 0 0 0 1
00 0 00 0 0 ¢ 000 £ 1 £ 1 0 1

with o(g1) = 2, o(g2) = 7 and 0o(g192) = 9. Note that the group Sp(6,2) = (g1, g2) together with the
mentioned generators of N, gives the split extension G = 37:Sp(6, 2).
For the notation used in this paper and the description of Clifford-Fischer theory technique, we

follow [, 2].
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2. Conjugacy Classes of G = 37:5p(6,2)

In this section we calculate the conjugacy classes of G using the coset analysis technique (see [l] or
(2, 3] for more details) as we are interested to organize the classes of G corresponding to the classes
of Sp(6,2).

We have used GAP to build a small subroutine to find the values of k;’s, which we list in Table 0.
We supplied the values of x(Sp(6,2)|37) on each of the 30 conjugacy classes of Sp(6,2). In fact the
subroutine we have used to find the values of k;’s can be developed further to find the values of f;;’s
for each coset corresponding to [¢g;]g. A complete set of the fj;’s and representatives for the conjugacy
classes of G are given in Table . To each class of G, we have attached some weight m;;, which will be
used later in computing the Fischer matrices of the extension. These weights are computed through

the formula

2 sy = Na(Ng,) : O] = NS

Example 2.1. Consider the identity coset N = 37 as this coset is so important. Recall that N is
abelian and thus each orbit of the action of N on itself consists of singleton. Therefore ki = |N| = 2178.
Since we can present G and N in GAP in terms of 8 x 8 matrices over F3, it is easy for G to act on

N. In fact this action yielded sixz orbits of lengths 1, 56, 126, 576, 672 and 756 with representatives
911, 912, 913, 914, 915 and gi6 defined as follows:

1 00 0 0 0 0 0 1 0000000 1 00 0 0 0 0 0
01 0 0 0 0 0 0 01 0 0 0 0 0 0 01 00 0 0 0 0

00 1L 0 0 0 0 0 00 1 00 0 0 0 00 1 0 0 0 0 0

00 0 1 0 0 0 0 00 0 1 0 0 0 0 00 0 1 0 0 0 0
=169 0 0 0 1 0 0 0 9271 9 0 0 0 1 0 0 0 9B3=169 0 0 0 1 0 0 0
00 00 0 1 0 0 00 000 1 0 0 00 00 0 1 0 0

00 00 0 0 1 0 00 0 00 0 1 0 00 00 00 1 0

00 00 0 0 0 1 01 00 1 0 1 1 1 0 € € ¢ 1 0 1

1 00 0 0 0 0 0 1 00 00 00O 1 00 0 0 0 0 0

01 0 0 0 0 0 0 01 0 0 0 0 0 0 01 0 0 0 0 0 0

00 1L 0 0 0 0 0 00 1 00 0 0 0 00 1 00 0 0 0
oo o0 10 0 0 0 oo o010 0 0 o0 oo o010 0 0 0
T4=1 6 0 0 0 1 0 0 0 95=1 09 0 0 0 1 0 0 0 =169 0 0 0 1 0 0 0
00 00 0 1 0 0 00 000 1 0 0 00 00 0 1 0 0

00 0 0 0 0 1 0 00 0 00 0 1 0 00 00 0 0 1 0

1 0 € 1 0 0 1 1 € 1 0 1 ¢ 1 1 1 0 € € ¢ 0 0 € 1

Thus the identity coset affords siz conjugacy classes in G. These classes have sizes equal to the
orbits lengths of G on N with respective representatives gi1, gi2, 13, 914, 915 and gig. Also the values of
the f1;’s are same as lengths of the corresponding conjugacy classes for all 1 < j < 6. Clearly g11 = 1
and thus o(g11) = 1. Since g1 = lgy6,2) and o(g1) = 1, it follows by applications of Proposition 2.3.3
of [M] that o(gi2) = o(g13) = 0o(g14) = 0(g15) = 0(g16) = 3. The orders of the preceding elements can
also be seen directly since N is an elementary abelian 3—group. Similar arguments can be applied to
all the other cosets Ng;, 2 <1 < 30.

We list the conjugacy classes of G in Table I.
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Table 1: The conjugacy classes of G = 37:Sp(6, 2)

A. B M. Basheer and J. Moori

lgile ki fij mi; lgijla | o(gij) lgis]=] |Co(gi)]
fii=1 mip =1 gi1 1 1 3174474240
f12 =56 miz = 56 g12 3 56 56687040
g1 = 1A ki1 = 2187 | fiz3 =126 mi3 = 126 g13 3 126 25194240
f1a = 576 mi4 = 576 914 3 576 5511240
fi5 = 672 mys = 672 g1s 3 672 4723920
fie = 756 mie = 756 916 3 756 4199040
g2 = 2A k‘2 =3 f21 =1 mo1 = 729 g21 2 45927 69120
foo =2 mas = 1458 g22 6 91854 34560
fa1=1 mg; = 81 931 2 25515 124416
g3 = 2B ks = 27 faz =6 maza = 486 932 6 153090 20736
fas =8 maz = 648 933 6 204120 15552
fza =12 maq = 972 934 6 306180 10368
fa=1 ma1 =9 ga1 2 8505 373248
faz =2 mas = 18 ga2 6 17010 186624
faz =8 maz = 72 943 6 68040 46656
f44 =16 Magg = 144 gaa 6 136080 23328
gs = 2C kg =243 | fi5 =16 mas = 144 945 6 136080 23328
fag = 24 mae = 216 ga6 6 204120 15552
far =32 my7 = 288 gat 6 272160 11664
fag =32 mag = 288 gas 6 272160 11664
fag = 48 mag = 432 ga9 6 408240 7776
f4,1() =64 myg,10 = 576 ga,10 6 544320 5832
fs1=1 ms1 = 81 gs1 2 306180 10368
gs = 2D ks = 27 f52 =6 msa = 486 952 6 1837080 1728
f53 =38 ms3 = 648 953 6 2449440 1296
fsa =12 msa = 972 954 6 3674160 864
fer=1 me1 =9 g61 3 6048 524880
fo2 = 20 mea2 = 180 ge2 3 120960 26244
fe3 = 30 mez = 270 963 3 181440 17496
g6 = 3A ke =243 | fea =30 mea = 270 964 3 181440 17496
fos =12 megs = 108 965 9 72576 43740
fes = 30 mge = 270 966 9 181440 17496
f67 =120 me7 = 1080 ge7 9 725760 4374
fri=1 mr; = 81 g71 3 181440 17496
g7 = 3B ky =27 fra =28 My = 648 gr2 3 1451520 2187
fr3 =9 mrs = 729 973 9 1632960 1944
fra=9 mrs = 729 974 9 1632960 1944
fs1=1 mg; = 81 gs1 3 1088640 2916
fso =2 mgo = 162 gs2 3 2177280 1458
faz =2 mg3 = 162 gs3 9 2177280 1458
gs = 3C ks = 27 faa=4 mgs = 324 gsa 9 4354560 729
fss =6 mgs = 486 985 9 6531840 486
fse = 12 mge = 972 986 9 13063680 | 243
for=1 mgy = 81 go1 4 306180 10368
go = 4A ko = 27 fo2 =6 mga = 486 go2 12 1837080 1728
fos =8 o3 = 648 993 12 2449440 1296
foa =12 Mg = 972 goa 12 3674160 864
flo1=1 mio1 = 81 9101 4 612360 5184
gi0 = 4B kio = 27 fi0,2 =16 mio,2 = 486 g10,2 12 3674160 864
continued on next page
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Table 1 (continued from previous page)

A. B M. Basheer and J. Moori

lgilc ki fij mij lgislg | o(gis) L9515 |Ce(gij)l
fio0,3 =8 | mi03=0648 | gio3 12 4898880 648
f10,4 =12 | mi0,4 =972 | gi0,4 12 734820 432
g = 4C k11 =3 fiia=1 mi1,1 =729 | gi11 4 5511240 576
f11,2 =2 mi1,2 = 1458 gi1,2 12 11022480 288
g12 = 4D k12 =3 fizi=1 | mia1 =729 | giza 4 8266860 384
fi2,2 = miz o = 1458 | gi22 12 16533720 | 192
fiz,1 = mi3;1 = 81 913,1 4 3674160 864
fiz,2 = mige = 162 | g1z, 12 7348320 432
fiz3 =2 mi3,3 = 162 913,3 12 7348320 432
g13 = 4E ki3 =27 | fiza = mi3,.4 =162 | gi3.4 12 7348320 432
fizs =4 | miz5 =324 | gi35 12 14696640 | 216
fi3,6 =4 mize = 324 | gize 12 14696640 216
fiza,r =4 | mizr =324 | gia7 12 14696640 | 216
fiz,s =8 | mi3s =648 | giss 12 29393280 | 108
flan =1 mig1 = 81 g14,1 5 3919104 810
fla2 =3 | mia2=243 | gia>2 15 11757312 | 270
fia,3 =3 mia,3 =243 | gias3 15 11757312 270
g14 = 5A kiqa = 27 fla,a =2 mi4,4 = 162 g14,4 15 7838208 405
fl4,5 =6 miq,5 = 486 gi14,5 15 23514624 135
f1a6 =6 mia,6 =486 | giae 15 23514624 135
fia,7 =6 mig,7 =486 | gia,7 15 23514624 135
g15 = 6A kis =3 fis1=1 mis,1 = 729 gi5,1 6 7348320 432
fis,2 = mis 2 = 1458 | gi5.2 6 14696640 | 216
fie1 =1 mie,1 = 81 916,1 6 816480 3888
fie,2 =4 | mig,2 =324 | gie,2 6 3265920 972
916 =68 kig =27 fi6,3 =4 mie,3 =324 | gi6,3 6 3265920 972
fi6,4a =6 | miga =486 | gic.4 6 4898880 648
fie,5 =12 | maig,5 =972 | gie,5 6 9797760 324
fir1 = mi7,1 = 729 g17,1 6 14696640 216
g17 = 6C kiz =3 fir2 = mir2 =729 | gir2 18 14696640 | 216
firs = mi7,3 =729 | gi7,3 18 14696640 | 216
flgyl =1 mig,1 = 81 gis,1 6 2449440 1296
fig2 =2 mig,2 = 162 gis,2 6 4898880 648
fis,3 =2 mig,3 = 162 g18,3 6 4898880 648
g18 = 6D kis =27 | fig,a = mis,a =324 | gisa 6 9797760 324
fis,5 =2 mis,5 = 162 g18,5 18 4898880 648
fis,e =4 | mis,e =324 | gise 18 9797760 324
fis,r =4 | mig,r =324 | gis7 18 9797760 324
fis,s =8 | migs =648 | gigs 18 19595520 | 162
g9 = 6F k1o =3 flien =1 | mig1 =729 | gi91 6 39191040 | 108
f19,2 = mig,2 = 1458 | gi9.2 6 78382080 54
g20 = 6F koo =3 | fa201 =1 | m20,1 =729 | g20,1 6 39191040 | 108
fa02 =2 | mao,2 = 1458 | gao2 18 78382080 | 54
g21 = 6G ko1 =3 fa11=1 | mo1,1 =729 | go1,1 6 88179840 | 36
fo1,2 = ma1,2 = 1458 | g21,2 18 176359680 | 18
fo21 = ma2,1 = 729 g22.1 7 151165440 | 21
g2z = TA ka2 =3 faz2 =1 | maa2 =729 | gaz2 21 151165440 | 21
f22,3 = maz3 =729 | g22,3 21 151165440 | 21
continued on next page
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Table 1 (continued from previous page)

lgile ki fij mij lgisle | o(gii) | llgislal ICq(g:5)]
g23 = 8A ko3 = 3 f231 =1 | moa31 =729 | gas;1 8 66134880 | 48
f2312 =2 m23,2 = 1458 g23,2 24 132269760 24
faa1 =1 | mag1 =729 | gosn 8 66134880 | 48
g24 = 8B k24 =3 f2412 =1 ma4,2 = 729 g24,2 24 66134880 48
foa3 =1 Moy 3 = 729 g24,3 24 66134880 48
fas1 =1 | mas1 =729 | g251 9 117573120 | 27
925 = 9A kos =3 f25,2 =1 mas5,2 = 729 g25,2 9 117573120 27
fzsyg. =1 m25,3 = 729 92573 9 117573120 27
f26,1 =1 mae,1 = 729 926,1 10 105815808 | 30
926 = 10A k726 =3 f26,2 =1 m26,2 = 729 g26,2 30 105815808 30
f2613 =1 m26,3 = 729 926,3 30 105815808 30
g27 = 12A | ko7 =3 fora =1 | mar1 =729 | gar1 12 44089920 | 72
far2 =2 mo7,2 = 1458 | go7.2 36 88179840 36
g28 = 12B k?zg =3 f28,1 =1 mag,1 = 729 g28,1 12 44089920 72
fag,2 =2 | mago = 1458 | gag2 12 88179840 | 36
fggyl =1 m29,1 = 729 g29,1 12 88179840 36
go9 = 12C kog =3 foo2 =1 mag,2 = 729 g25,2 36 88179840 36
f20,3 =1 | ma93 =729 | goag3 36 88179840 | 36
fg(],l =1 m30,1 = 729 g30,1 15 70543872 45
gs0o =15A | k3o =3 fao2=1 | m30,2 =729 | g30,2 45 70543872 | 45
fso,3 =1 | ms0,3 =729 | g3o3 45 70543872 | 45

3. Inertia Factor Groups of G = 3":5p(6,2)

In this section, through some computations, we determine the inertia factor groups of 37:Sp(6,2).
This determination is achieved by investigating the number of irreducible characters and fusions of
conjugacy classes of some of the maximal subgroups of the maximal subgroups of Sp(6,2) (sometimes
we may go further and look at some of the maximal subgroups of the maximal subgroups of the
maximal subgroups of Sp(6,2)).

We have seen in Section 2 that the action of G = 37:Sp(6,2) (or just G = Sp(6,2)) on 37 produces
six orbits of lengths 1, 56, 126, 576, 672 and 756. By a theorem of Brauer (for example see Theorem
5.1.5 of [14]) the number of orbits of G (or just G) on Irr(3") will also be 6. Since N = 37 is a
vector space, the action of G on Irr(3”) can be viewed as the action of G on N*, where N* is the
dual space of N. In fact we have found that the orbit lengths of G on Irr(37) are 1, 56, 126, 576,
672 and 756. Let Hi, Ho,...,Hg be the respective inertia factor groups of the representatives of
characters from the previous orbits. We notice that these inertia factors have indices 1, 56, 126, 576,
672 and 756 respectively in Sp(6,2). Clearly H; = Sp(6,2). By looking at the ATLAS [5], the group
Sp(6,2) has 8 conjugacy classes of maximal subgroups. Let M[1], M[2],..., M[8] be representatives
of these classes. That is M[1] = Uy(2):2, M[2] = Ss, M[3] = 2°:S, M[4] = Us(3):2, M[5] = 25:L3(2),
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MI6] = (214 x 2%):(S3 x S3), M[7] = S3 x Sg and M[8] = PSL(2,8):3. In Table 2 we give some
information about the maximal subgroups of M[1], M[2],..., M[8]. Now by considering the indices of
the maximal subgroups of Sp(6,2), we get the following possibilities for Hy, Ho, ..., Hg :

o Hy = Sp(6,2),

o Hy < MJ[1] = Uy(2):2 with index 2,

e H3 < M|[3] = 25:S5 with index 2,

e Hy < M[2] = Sg with index 16,

o Hs < MI1] = U4(2):2 with index 24 or a subgroup of M|[7] = S3 x Sg with index 2,

e Hg < M]1] with index 27, or a subgroup of M 2] of index 21, or a subgroup of M [3] with index

12.
Recall from Table [ that the total number of conjugacy classes of G is 118. We deduce that the total

contribution of irreducible characters from the six inertia factor groups must also be 118. That is
(3.1) \Irr(Hy)| + [Irr(H2)| + |Irr(H3)| + [Irr(Ha)| + [Irr(Hs)| + |Irr(Hg)| = 118.

3.1. First, Second, Third and Fourth Inertia Factor Groups. We recall that in Section 0, we
represented the group G = Sp(6,2) in terms of 8—dimensional matrices. For the sake of convenience
in computations with GAP, we use 6—dimensional representations over Fy of Sp(6,2).

We have used the following 6—dimensional matrices a; and ap over Fa, that generate Sp(6,2) (see

[T6]) to represent Sp(6,2) in GAP and then locate the maximal subgroups and the other required

subgroups.
01 0 0 0 0 001 0 0 0
1 0 0 0 0 0 01 1 0 0 0
N 1 1 1 0 0 0 N 00 01 0 0
a1 = ay =
1 1.0 1 0 0 00 0 0 1 0
00 0 0 1 0 00 0 0 0 1
1 1 0O 0 O 1 1 1 1 0 1 0

We have mentioned that the first inertia factor group H; is Sp(6,2), which has 30 irreducible
characters. Since Hs has an index 2 in Uy(2):2, it is readily verified that Hy = M[11] = U4(2), which
has 20 irreducible characters. As a 6—dimensional subgroup of Sp(6,2) over Fa, the group Hj is

generated by o1 and o2, where

o 1 1 1 1 1 o 1 1 1 1 1

0O 0 O 1 0 O 0O 1 0 0 0 O

o 1 1 0 1 0 0O 0 o o0 1 1
o1 = o9 =

1 1 0 1 0 1 o 1 1 0 0 1

0O 1 0 0 0 O 1 0 0 0 0 O

o o0 0 1 1 1 1 1. 0 0 1 O

The character table of Hy = Uy(2) is available in the ATLAS and also appears as Table 11.1 of [].
The third inertia factor group Hsz has an index 2 in 2°:S5. In Table B we list some information on

the maximal subgroups of the maximal subgroups of Sp(6,2).
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TABLE 2. Some information on the maximal subgroups of the maximal subgroups of Sp(6,2)

Maximal Subgroups M i) [M[ij]| | [M][i] : M[if]] | |Tre(M[i5])]
of Sp(6, 2)
M[11] = Uy ( ) 25920 2 20
M[12] = (2*:45):2 1920 27 18
MI1] = Uy (2):2 M13] = 2 x 56 1440 36 22
M[14] = ((((3 x (32:2)):2):3):2):2 1296 40 22
M15] = ((3'%2:Qs):3):2 1296 40 18
M[16] = (((((2 x Dg):2):3):3):2):2 1152 45 25
M[21] = Ag 20160 2 14
M([22] = Sy 5040 8 15
M[23] =2 x Se 1440 28 22
MI2] = Sg M[24] = (Sq x S4):2 1152 35 20
M[25] = S5 x S3 720 56 21
M[26] = ((((2 x Dg):2):3):2):2 384 105 20
M[27] = PSL(3,2):2 336 120 9
M[31] = 25:Ag 11520 2 23
M[32] = (2°:45):2 3840 6 23
M([33] = 2 x ((2*:45):2) 3840 6 36
MI3] = 2°:S6 M[34] = 2 x ((S4 x S4):2) 2304 10 40
M[35] = (2% x ((((2 x Dg):2):3):2)):2 | 1536 15 53
M[36] = ((((2 x (2%:2)):2):3):2):2 1536 15 40
M[37] = 2 x Se 1440 16 22
M[38] =2 x Se 1440 16 22
M[41] = PSU(3,3) 6048 2 14
M[42] = (3'12:8):2 432 28 14
M4] = Us(3):2 M[43] = PSL(3,2):2 336 36 9
M[44] = ((4%:3):2):2 192 63 14
M45] = (S L(2 3):4):2 192 63 17
M[51] = (((2% x ((2 x Dg):2)):3):2):2 | 1536 7 40
M[52] = ((((2 x (2*:2)):2):3):2):2 1536 7 40
M[5] = 2%:L3(2) MI[53] = 2%:PSL(3,2) 1344 8 11
M([34] = 28 PSL(3 2) 1344 8 11
M[55] = (2¢ 7) 3 1344 8 16
M[61] = ((22 x (((2 x Ds):2):3)):3):2 | 2304 2 36
M[62] = ((2% x (((2 x Dg):2):3)):3):2 | 2304 2 33
M[63] = ((2% x (((2 x Dg):2):3)):3):2 | 2304 2 39
MI6] = (2174 x 22):(S3 x S3) | M[64] = (22 x ((((2 x Dg):2):3):2)):2 | 1536 3 40
M[65] = (((2% x ((2 x Ds):2)):3):2):2 | 1536 3 53
M[66] = (((((2 x Dg):2):3):3):2):2 1152 4 25
M[67] =2 x S4 x S3 288 16 30
M][71] = Ag x S3 2160 2 21
M[72] = (3 X Ag):2 2160 2 18
M[73] =3 x Se 2160 2 33
MI7] = S5 x Se M[74] =2 x Se 1440 3 22
M]I75] = S3 x S5 720 6 21
M[76] = S5 x S3 720 6 21
MI[77] = ((S3 x S3):2) x S5 432 10 27
M[78] =2 x S4 x S3 288 15 30
M[79] =2 x S3 x Sa 288 15 30
M[81] = PSL(2,8) 504 3 9
M[82] = (23:7):3 168 9 8
MI[8] = PSL(2,8):3 M[83] = (9:3):2 54 28 10
M(84] = (7:3):2 42 36 7

By checking the indices of the maximal subgroups of M[3] = 2°:Ss (supplied in Table B) we can see
that Hs is in the conjugacy class of maximal subgroups of M|[3] containing M[31] = 2°:Ag. Thus we
can take Hz = M([31]. Note that M[31] = 25:Ag = (£1, &), where
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1 0 0 0 1 0 11 1 1 1 0

01 0 0 1 0 1 0 0 1 1 0
100 1 0 1 01 0 0 0 O
=19 00 1 0 o0 =10 01 11
1 0 1 1 1 1 1 1.0 1 0 1

00 0 0 0 1 1 0 1 0 1 0

The character table of H3 = 25:Ag appears as Table 11.2 of [[] or can easily be obtained using GAP.
Next we determine the fourth inertia factor group Hy, which sits inside M[2] = Ss. Note that
[Ss : Hy4] = 16 and thus (using Table B) Hy is either a subgroup of M[21] = Ag with index 8, or it
is a subgroup of M[22] = S7 with index 2. In Table B, we give some information about the maximal

subgroups of M[21] and M[22].

TABLE 3. Some information on the maximal subgroups of M[21] and M [22]

Maximal Subgroups | M[ijk] |M[ijk]| | [M[ij] : M[igk]] | |Trr(M[igk])]
of M[12] & M[22]
M[211] = A; 2520 8 9
M[212] = 2%:PSL(3,2) 1344 15 11
M[21] = As M[213] = 23:PSL(3,2) 1344 15 11
M[214] = Se 720 28 11
M[215] = (A4 x A4):2):2 | 576 35 16
M[216] = GL(2,4):2 360 56 12
M[221] = A; 2520 2 9
M[222] = Se 720 7 11
M[22] = S; M[223] = 2 x S5 240 21 14
M[224] = S4 x S3 144 35 15
M[225] = (7:3):2 42 120 7

From Table B, we can see that a subgroup of M[21] = Ag of index 8 must be isomorphic to A7, while
a subgroup of M[22] = S7 of index 2 must also be isomorphic to A7. Note that M[211] = A7 = (51, B2)
and M[221] = A7 = (v1,72), where

0

B1

O = B P O O F F O F
H O O OO = RFH OO+~ O
O R OFH H &M H O KR OR O
= = 0O 0O R KFH HHOOKO
H H RO OO O OOC O O
N T T S SO R o W S SO Y

H O O O OO = rFH O kK OO
H O R R O R e O

= O O = O R O F = = = O

O OO R KFHFEF OO K= F=O

O O B O RF, OO O+ O
O O = O = = = O = O =

(=)
[}
o

Thus for the construction of the character table of G, it will not make difference to which A7 we
choose. Hence we may take Hy to be M[211] = A7 and note that |Irr(Hys)| = |Irr(A7)| = 9. The
character table of A7 appears as Table 11.3 of [l].

3.2. Fifth and Sixth Inertia Factor Groups. From the last subsection we have seen that |Irr(Hy)| =
30, |Irr(Haz)| = 20, |Irr(H3)| = 23 and |Irr(Hyg)| = 9. Substituting these into Equation (BI), we get
that [Irr(Hs)| + |Irr(Hs)| = 36.

Recall that Hs is either an index 24 subgroup of M[1] = U4(2):2 or it is an index 2 subgroup
of M[7] = S3 x Sg. If Hs < Uy4(2):2 with index 24, then the only possibility (see Table B) is that
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Hy < Uy(2) with [Us(2) : Hs] = 12. However by looking at the ATLAS we can see that the group
U4(2) does not contain a subgroup of index 12. This leaves us with the other possibility, that is
Hs < S5 x Sg and [S3 x Sg : Hs] = 2. From Table B, we can see that there are three classes of non-
conjugate maximal subgroups of S3 x Sg, such that a subgroup of each class has an index 2. Therefore
Hj is either M[71] = Ag x S3, M[72] = (3 x Ag):2 or M[73] = 3 x Sg. Hence by the last column of
Table B, it follows that |Irr(Hs)| € {21, 18, 33}. We take this point into our considerations and we look
at the group Hg.

The index of the sixth inertia factor group Hg in Sp(6,2) is 756. This forces Hg to be either a
subgroup of Uy(2):2 with index 27, or a subgroup of Sg of index 21, or a subgroup of 2°:Ss with index
12. However the second possibility (Hg < Sg) is not feasible since Sg does not contain a subgroup of
index that is a divisor of 27 (see Table B). If Hg is a subgroup of Us(2):2 of index 27, then it must
be in the conjugacy class of maximal subgroups of Uy(2):2 containing M[12] = (2%:A45):2. The group
M[12] = (2*:A5):2 is generated by 71 and 72, where

1 0 1 1 0 1 0O 0 0o 1 1 0

1 1 1 1 0 0 1 1 0 1 0 O

1 0 0 0 1 O o 0 1 0 0 O
T = s T2 =

o 0 0 1 0 O 0O 0 o0 1 0 O

1 0 1 1 1 O 1 0 0 0 0 O

o 0 1 1 0 1 1 0 0 0 1 1

and |Irr(Hg)| = 18. On the other hand if Hg < 2°:Sg such that [2°:Sg : Hg] = 12, then three possibilities
arise (see Table O):

e Hg < M[31] = 2°:Ag with index 6,

e Hg < M[32] = (2°:A5):2 with index 2 or

e Hg < M[33] =2 x ((2*:45):2) with index 2.
In Table @, we provide some information on the maximal subgroups of M[31], M|[32] and M [33].

TABLE 4. Some information on the maximal subgroups of M[31], M[32] and M|[33]

Maximal Subgroups M{ijk) [M[ijk]| | [M[ij] : M[ijk]] | |Ire(M[igk])|
of M[31], M[32] & M[33]
M([311] = 25: A5 1920 6 16
M[312] = 2 x (2*:A45) 1920 6 24
M[31] = 2°: 46 M[313] = 2 x ((A4 X Ay):4) 1152 10 26
M[314] = (2 x ((((2 x Dg):2):3):2)):2 768 15 31
M[315] = (((2 x (2*:2)):2):3):2 768 15 23
M[316] = 2 x Ag 720 16 14
MI[317] = 2 x Ag 720 16 14
M[321] = 2°: A5 1920 2 16
M[322] = (((2 x (2*:2)):2):3):2 768 5 23
M([32] = (2°:45):2 M[323] = 2 x ((2*:5):4) 640 6 22
M[324] = 2 x (((2*:3):2):2) 384 10 28
M[325] = 2 x S5 240 16 14
M[326] = 2 x S 240 16 14
M[331] = (2*:45):2 1920 2 18
M([332] = 2 x (2*:45) 1920 2 24
M[33] = 2 x ((2*:45):2) M[333] = (2*:45):2 1920 2 18
M[334] = 2 x (((((2 x Dg):2):3):2):2) 768 5 40
M[335] = 2 x ((2*:5):4) 640 6 22
M[336] = 2 x Sy x Dg 384 10 50
M[337) = 2 x Ss 240 16 14
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From Table B, we can see that there are 6 possibilities for Hg. This together with the option Hg =
M[12] = (2*:45):2 gives that Hg € {M[12], M[311], M[312], M[321], M[331], M[332], M[333]} and we
notice that |Irr(Hg)| € {18, 16,24, 16, 18,24, 18} respectively. We recall that |Irr(Hs)| € {21, 18,33}.
Therefore possible pairs representing (Hs, Hg) are

(Hs,Hg) € {(M][71],M[12]),(M][71], M[311]), (M[71], M [312]), (M[71], M[321]),
(M[71], M[331]), (M]71], M[332]), (M[71], M[333]), (M[72], M[12]),
(M[72], M[311)), (M[72], M[312]), (M[72], (M[321]), (M[72], M[331]),
(M[72], M[332]), (M[72], M [333]), (M[73], M[12]), (M[73], (M[311]),
(M[73], M[312]), (M]73], M[321]), (M[71], M[331]), (M[71], M[332]),
(M[73], M[333])}

and it follows respectively that

(Irr(Hs)|, [Irr(Hg)|) € {(21,18),(21,16), (21, 24), (21, 16), (21, 18), (21, 24), (21, 18),
(18,18), (18, 16), (18, 24), (18, 16), (18, 18), (18, 24), (18, 18),
(33,18), (33,16), (33,24), (33,16), (33, 18), (33, 24), (33,18)} .

Since |Irr(Hs)| + |Irr(Hg)| = 36, we deduce that
(|Irr(Hs)|, |Irr(Hg)|) € {(18,18),(18,18), (18,18)},

that is
(Hs, Ho) € {(M]72], M[12]), (M[72], M[331]), (M[72], M[333])}.

Hence Hy = M[72] = (3 x Ag):2 (in all the cases) and Hg = M[12] = (2*:45):2, M[331] = (2*:45):2

or M[333] = (2*:45):2. Note that the group M|[72] = (3 x Ag):2 is generated by u; and jus, where

1 0 1 0 0 1 01 1 0 0 1

01 1 0 0 1 11 1 0 1 1

o101 0 1 I R TR

=11 1 0 00101 2=1 1 0 0 0 1 1

1 1 1 0 1 1 1 0 1 0 0 1

o 1 0 1 1 1 1 1 0 O 1 1

The full character table of Hs appears as Table 11.4 of [1] or can easily be obtained using GAP.

Next we determine the group Hg.
The groups M[12], M[331] and M [333] are generated as follows: M[12] = (61,02), M[331] = (1, €2)
and M[333] = (41, 2) , where

1 0 0 1 0 O 1 0 1 0 0 1

o 1 0 1 1 0 o 1 0 o0 1 1

1 0 0 o0 1 1 1 0 0o 1 1 1
6, = 62 =

0O 0 O 1 0 O o 0 O 1 0 O

1 0 1 1 1 0 1 0 0 0 0 O

1 0 0 1 1 0 0O 0 1 0 0 O
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1 0 1 0 0 1 1 0 0 1 0 O
o 1 0 0 1 1 0o 1 0 1 1 0
1 0 0 1 1 1 1 0 0 0 1 1
€1 = €2 =
0O 0 O 1 0 O 0O 0 O 1 0 O
1 0 0 0 0 O 1 0 1 1 1 O
0 0 1 0 0 O 1 0 o0 1 1 O
o 1 0 0 0 1 o 1 0 0 0 O
0O 0 1 0 1 0 1 1 1 1 0 1
1 1 1 0 0 O 0O 0 1 1 0 O
61 = 6y =
o 0 0 O 0 1 1 1 0 0 1 O
0O 0 0 o0 1 1 1 1 0 0 0 O
0 0 0 1 0 O 1 1 0 1 1 1

By looking at the fusion of the conjugacy classes of M[12] = (6;1,02), we see that the unique
conjugacy class of involutions with size 20, fuses into the class go = 2A of Sp(6,2). From Table &

we see that c¢(g2) = 2 and hence from the properties of the Fischer matrices (Proposition 3.6 of
t 6

[2]), we have Zc(gik) = ¢(g;) and for i = 2 we get Zc(ggk) = ¢(g2) = 2. From Table 6.11 of

k=1 k=1
[M], we can see that the classes 2A of H; = Sp(6,2) and 2a of Hs are both fusing into the class

2A of Sp(6,2). Therefore if M[12] is the sixth inertia factor group, then we get a contradiction (the
Fischer matrix Fy corresponds to go = 2A will be of size 3 x 2 contradicting Proposition 3.6(i) of
[2]). By similar arguments we can show that the group M[333] can not be Hg. Hence we deduce that
M[331] = (2%:45):2, with the generators €; and e, is the sixth inertia factor group Hg. The fusion of
classes of Hg = (2%:45):2 into classes of Sp(6,2) can be viewed in Table 6.11 of [I]. The full character
table of Hg appears as Table 11.5 of [0]. This completes our determination of the inertia factor groups

of G = 37:5p(6,2).

Note 3.1. If 0; is an orbit representative of the action of G on Irr(N), then H; can be obtained by
GAP as Gy,, the set stabilizer of 0; in G.

3.3. Fusions of the Inertia Factor Groups into Sp(6,2). In this section we determine the fusions
of classes of the inertia factor groups Hy, Hs, Hy, H5 and Hg into classes of Sp(6,2). We have used the
permutation characters of Sp(6,2) on the inertia factor groups and the centralizer sizes to determine
these fusions. We have found the following proposition is very helpful in calculating the permutation
characters x(Sp(6,2)|H;), 2 <i < 6.

Proposition 3.2. Let K1 < Ky < K3 and let 1) be a class function on Ki. Then (wT%)T% = wTI[g‘;’.
More generally if K1 < Ko < --- < K, is a nested sequence of subgroups of K, and v is a class

function on Ky, then (%DT%)T% - 'TQZA = KZJTII?;.

Proof. See Proposition 3.5.6 of []. O

The decompositions of the permutation characters x(Sp(6,2)|M][i]), 1 < i < 8 are all given in the
ATLAS. Also it is not difficult to calculate x(MT[i]|M]ij]), 1 < i < 8, j is the number of conjugacy
classes of maximal subgroups of MT[i]. Where it is needed, it is also not difficult to calculate the
permutation character x(M[ij]|M[ijk]), 1 < i <8, j is the number of conjugacy classes of maximal

subgroups of M][i], k is the number of conjugacy classes of maximal subgroups of M{[ij]. Thus with
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the applications of Proposition B4, the values of x(Sp(6,2)|H;), 2 < i < 6 are easy to calculate. In
fact we have listed these values at the bottom of Tables 6.6, 6.7, 6.8, 6.9 and 6.10 of [I] respectively.
Now with the aid of the permutation characters, centralizer sizes and matrix conjugation in Sp(6,2),
we are able to determine all the fusions of classes of the inertia factor groups into classes of Sp(6,2).
We list these fusions in Table B.

TABLE 5. The fusions of conjugacy classes of the inertia factor groups into classes of Sp(6,2)

Inertia Factor Class of Class of | Class of Class of

Groups Hz, Hs,

H4, H5 & H6 Hi Sp(6,2) Hi Sp(672)
la = gi21 1A 6a = g16,21 6B
2a = gan 2C 6b = g16,22 6B
2b = g321 2B 6c = g17,21 6C
3a = ge21 3A 6d = g17,22 6C

Ho = M[11] = Uy4(2) 3b = gr21 3B 6e = g20,21 6F
3c = gr22 3B 6f = g1s,21 6D
3d = gs21 3C 9a = g25,21 9A
da = g13,21 iE 9b = ga5,22 9A
4b = go21 4A 12a = 929,21 12C
5a = g14,21 5A 12b = g29,22 12C
la = gis1 1A 4de = g10,31 4B
2a = g231 2A 5a = g14,31 5A
2b = g331 2B 5b = g14,32 5A
2¢c = gaz1 2C 6a = g16,31 6B
2d = gas2 2C 6b = g1s,31 6D

Hz = M[31] = 2°:A¢ 2e = gs31 2D 6c = g15,31 6A
3a = g631 3A 6d = g19,31 6F
3b = gss31 3C 8a = g24,31 8B
4da = g12,31 4D 8b = g24,32 8B
4b = go31 4A 10a = 926,31 10A
4c = 913,31 4F 10b = g26,32 10A
4d = g13,32 AE
la = g1a1 1A 5a = g14,41 5A
2a = gaa1 2C 6a = g1s,41 6D

Hy = M[211] = Ay 3a = gsa1 3C Ta = g22,41 TA
3b = gea1 3A 7b = g22,42 TA
4a = g13,41 4E
la = gi51 1A 4a = gi10,51 4B
2a = g451 2C 4b = g13,51 AE
2b = gas2 2C 5a = g14,51 5A
2c = gss51 2D 6a = g1s,51 6D

H5 = M[72] = (3 X A6):2 3a = g651 3A 6b = 918,52 6D
3b = ges2 3A 6c = go21,51 6G
3¢ = gss1 3C 12a = g27,51 12A
3d = g7s1 3B 15a = g30,51 15A
3e = gss2 3C 15b = 930,52 15A
la = gi61 1A 4c = g10,61 4B
2a = ga61 2C 4d = g11,61 4C
2b = g361 2B 4de = g13,62 4E
2¢ = g462 2C 5a = gi1a,61 5A

Hg = M[331] = (2*:45):2 | 2d = gs61 2D 6a = g16,61 6B
2e = gae63 2C 6b = g1s,61 6D
3a = gee1 3A 6c = g1s,62 6D
4a = go61 4A 8a = g23,61 8A
4b = g13,61 4E 12a = g2s,61 12B
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4. Character Tables of the Inertia Factor Groups

We recall that knowledge of the appropriate character tables of inertia factor groups is pivotal in
calculating the full character table of any group extension. Since in our extension G = 37:Sp(6,2), the
normal subgroup 37 is abelian and the extension splits, it follows by Mackey’s Theorem (see Theorem
5.1.4 of Basheer [1] for example), that every character ) of 37 is extendible to a character of its inertia
group H . Thus all the factor sets @y, are trivial and all the character tables of the inertia factor groups
that we will use to construct the character table of G, are the ordinary ones.

The character table of H; = Sp(6,2) is available in the ATLAS. We have used GAP to construct
the character tables of Hy = Uy(2), Hs = 2°:Ag, Hy = A7, Hs = (3 x Ag):2 and Hg = (2*:45):2
since we know from Section B that Hy = (01,09), Hs = (&1,&), Ha = (01,02), Hs = (u1,u2) and
Hg = (€1, €2) . Also the character tables of Ho, Hs, Hy, Hs and Hg are given as Tables 11.1, 11.2,
11.3, 11.4 and 11.5 of [1] respectively.

5. Fischer Matrices of G = 37:5p(6, 2)

The theory of Clifford-Fischer matrices, which is based on Clifford Theory (see [6]), was developed
by B. Fischer [, B, 0]. For the general definition of Fischer matrices we refer to [, B]. We 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 g;;, 1 < j < ¢(g;) in G and my; respectively. In Table I we supplied |Cx(gi;)|
and m;;, 1 <4 <30, 1 < j < ¢(g;). Also having obtained the fusions of the inertia factor groups
Hy, Hs, Hy, H5 and Hg into Sp(6,2), we are able to label the rows of the Fischer matrices as described
in [0]. We have used the properties of Fischer matrices, given in Proposition 3.6 of [Z] to calculate
some of the entries of the Fischer matrices and also to build an algebraic system of equations. For
example since the extension is split, then every coset Ng; (or just Ng;) is a split coset (see [IH]) and it
results that az(»’fm) = %, for alli € {1,2,...,30}. With the help of the symbolic mathematical
package Maxima [[T], Wg were able to solve these systems of equations and hence we have computed

all the Fischer matrices of G, which we list below.

F1

g1 gi1 912 913 g14 915 916
o(g1,) 1 3 3 3 3 3
|C§(glj)‘ 3174474240 56687040 25194240 5511240 4723920 4199040

(k, m) [Cry, (g18m)]
(1,1) 1451520 1 1 1 1 1 1
2,1 25920 56 _25 20 7 2 2
(3,2) 11520 126 45 27 0 -9 0
(4,1) 2520 576 —72 0 27 —18 0
(5,1) 2160 672 24 —48 —21 -3 24
(6,1) 1920 756 27 0 0 27 —27
mij 1 56 126 576 672 756
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F3
Fa g3 g31 932 933 934
g2 g21 g22 o(ga;) 2 6 6 6
o(g2;) 2 6 |Ce(g24)| 124416 20736 15552 10368
|Ca(g2;)] 69120 34560 (k,m) |CHk- (g926m)|
(k, m) |CHk (92km)| (1,1) 4608 1 1 1
(1,1) 23040 1 1 (2,1) 576 8 —4 —1 2
(3,1) 11520 2 -1 (3,1) 768 6 3 -3 0
maj 729 1458 (6,1) 384 12 0 3 -3
maj 81 486 648 972
Fu
94 94,1 94,2 94,3 94,4 ga,5 94,6 9ga,7 94,8 94,9 94,10
o(gaj) 2 6 6 6 6 6 6 6 6 6
|Ce(9g4j)] 373248 186624 46656 23328 23328 15552 11664 11664 7776 5832
(k,m) |Cry, (garm)|
(1,1) 1536 1 1 1 1 1 1 1 1 1 1
(2,1) 96 16 -8 10 -8 -5 4 4 —2 -2 1
(3,1) 768 2 —1 2 2 —1 2 —1 2 —1 —1
(3,2) 64 24 24 6 6 6 -3 6 -3 -3 -3
(4,1) 24 64 —32 -8 -8 4 -8 4 10 4 -5
(5,1) 48 32 32 —4 —4 —4 —4 —4 5 —4 5
(5,2) 48 32 —16 —16 2 8 8 -1 —4 —4 2
(6,1) 192 8 8 5 —4 5 2 —4 -1 2 -1
(6,2) 32 48 —24 12 —15 12 3 —15 —6 3 —6
(6,3) 96 16 16 —17 19 —17 -5 19 7 —5 7
myj 9 18 72 144 144 216 288 288 432 576
Fs
9gs gs51 952 953 954
O(g5j) 2 6 6 6
|C&(gs55)] 10368 1728 1296 864
(k,m) [Cry, (g5Km)|
(1,1) 384 1 1 1
(3,1) 64 6 3 -3
(5,1) 48 8 —4 -1 2
(6,1) 32 12 0 3 -3
ms; 81 486 648 972
Fo
g6 ge1 962 963 964 ges 966 ger
o(g6;) 3 3 3 3 9 9 9
|C&(g65)] 524880 26244 17496 17496 43740 17496 4374
(k'v m) |CHk (95km)|
(1,1) 2160 1 1 1 1 1 1 1
(2,1) 108 20 -7 2 2 —10 8 -1
(3,1) 72 30 3 —6 3 15 6 -3
(4,1) 36 60 6 —12 6 —15 —6 3
(5,1) 1080 2 2 2 2 —1 —1 —1
(5,2) 54 40 —14 4 4 10 —8 1
(6,1) 24 90 9 9 —18 0 0 0
me; 9 180 270 270 108 270 1080
Fr
g7 g71 g2 g73 g74
o(g7;) 3 3 9 9
|Ce(g7;)] 17496 2187 1944 1944
(k, m) |Cry, (g7rm)|
(1,1) 648 1 1 1 1
2,1) 648 1 1 14 _1_ 3
(2,2) 648 1 1 —i-¥ 1,
(5,1) 27 24 -3 0 0
mrj 81 648 729 729
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Fs
gs gs1 gs2 gs3  gs4  9gss  Js6
o(gs;) 3 3 9 9 9 9
|Ce(gs;)] 2016 1458 1458 729 486 243
(k7 m) |CHk (98k7n)|
(1,1) 108 1 1 1 1 1
(2,1) 54 2 2 -1 -1 2 -1
(3,1) 18 6 -3 6 -3 0 0
(4,1) 9 12 -6 -6 3 0 0
(5,1) 27 4 4 -2 -2 -2 1
(5,2) 54 2 2 2 2 -1 -1
ms; 81 162 162 324 486 972
Fo Fi10
99 991 992 993 994 gio g10,1 g10,2 g10,3  g10,4
o(go;) 4 12 12 12 o(g105) 4 12 12 12
|C&(g95)] 10368 1728 1296 864 |C&(g10;)] 5184 864 648 432
(k, m) |CH, (g9Km)] (k,m) |CHy, (g10Km)]
(1,1) 384 1 1 1 1 (1,1) 192 1 1 1 1
(2,1) 48 8 —4 -1 2 (3,1) 16 12 0 3 -3
(3,1) 64 6 3 -3 0 (5,1) 24 8 -4 -1 2
(6,1) 32 12 0 3 -3 (6,1) 32 6 3 -3 0
moj 81 486 648 972 m10j 81 486 648 972
F11 Fi2
g11 gii,1  911,2 gi2 gi2,1  912,2
o(g11;) 4 12 o(g125) 4 12
|C§(911,j)| 576 288 ‘Cg(glgy_jﬂ 384 192
(k, m) |Cry (9118m)] (k, m) |Cry, (g126m)]
(1,1) 192 1 1 (1,1) 128 1 1
(6,1) 9 2 -1 (3,1) 64 2 -1
milj 729 1458 mi2j 729 1458
Fi3
913 g13,1 g13,2 913,3 g13,4 g13,5 913,6 913,7 g13,8
o(g135) 4 12 12 12 12 12 12 12
|Ce(g13;)] 864 432 432 432 216 216 216 108
(k,m) |CHy, (913Km)|
(1,1) 32 1 1 1 1 1 1 1 1
(2,1) 8 4 4 -2 -2 -2 1 -2 1
(3,1) 16 2 2 -1 2 -1 -1 2 -1
(3,2) 16 2 -1 2 2 -1 2 -1 -1
(4,1) 8 —4 —4 —4 2 2 2 -1
(5,1) 8 4 -2 -2 -2 -2 1 1
(6,1) 16 2 2 2 -1 2 -1 -1 -1
(6,2) 8 4 -2 -2 4 1 -2 -2 1
mi3; 81 162 162 162 324 324 324 648
F1a
gi4 gi4,1 g14,2 g14,3  914,4 9145 9146  g14,7
o(g145) 5 15 15 15 15 15 15
|Ca(9145)] 810 270 270 405 135 135 135
(k,m) |CHk (g14km)|
(1,1) 30 1 1 1 1 1 1 1
(2,1) 5 6 0 0 -3 0 3 -3
(3,1) 10 3 —2-%F _3.,34 3 0 0 0
(3,2) 10 3 —34%3 3343 3 0 0 0
(4,1) 5 6 0 0 -3 3 -3 0
(5,1) 15 2 2 2 2 -1 -1 -1
(6,1) 5 6 0 0 -3 -3 0 3
M1, 81 243 243 162 486 486 486
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Fi6
7 gie g16,1 916,2 g916,3 916,4 9J16,5
15
o(g165) 6 6 6 6 6
915 AR LR [C(g167)] 3888 972 972 648 324
i - (k,m)  1Cn, (gronen)
|C5(g15.5)| 132 216 , ), (9168m
\ (1,1) 144 1 1 1 1 1
(k) 1€, (9150m)] (2,1) 36 4 —1-3F _1.88 g 1
(1,1) 144 1 1 ’ % 3\2/3 ? 323
(2,2) 36 4 —s+ == —5— == —2 1
(3,1) 72 2 —1
(3,1) 24 6 -3 -3 3 0
misj 729 1458
(6,1) 12 12 3 3 0 -3
mi6; 81 324 324 486 972
Fir
917 g17,1 g17,2 917,3
O(g17j) 6 18 18
|Ca(g175)] 216 216 216
(k, m) |CH;c (g178m)|
(1,1) 72 1 1 1
(2,1) 72 1 143 _1_ 3
(2,2) 72 1 18 _1.3
m17]~ 729 729 729
Fis
gis gi18,1 g18,2 g18,3 gi18,4 g18,5 g18,6 gi18,7 gi8,8
o(g185) 6 6 6 6 18 18 18 18
|Ce(9185)] 1296 648 648 324 648 324 324 162
(k, m) |CH,y, (g188m)|
(1,1) 48 1 1 1 1 1 1
(2,1) 12 4 — —2 1 —2 -2 1
(3,1) 24 2 -1 -1 2 -1 2 —1
(4,1) 12 4 4 —2 —2 —2 1 —2 1
(5,1) 24 2 2 2 2 —1 —1 —1 —1
(5,2) 6 8 —4 —4 2 —4 2 2 —1
(6,1) 24 2 —1 2 -1 2 2 -1 —1
(6,2) 12 4 -2 4 -2 -2 —2 1 1
mig; 81 162 162 324 162 324 324 648
Fi9 F20
gi9 g19,1 g19,2 920 g20,1 920,2
0(919]) 6 6 O(gz(]j) 6 18
|C§(919.j)| 108 54 ‘C@(gQO,j)I 108 54
(k, m) |CHy, (g19Km)] (k,m) |CH,, (9206m)|
(1,1) 36 1 1 (1,1) 36 1 1
(3,1) 18 2 -1 (2,1) 18 2 —1
mig; 729 1458 ma20; 729 1458
Fa2
Fa1
g22 g22.1 g22,2 g22.3
g21 921,{ g21,2 0(922.7) 7 o1 o1
0(921]) 6 18
|Ca(g22/)] 21 21 21
|Cx(g21,5)| 36 18
(k: ,”L) ‘C ( )‘ (kam) ‘CH;‘, (922km)‘
(17 5 Hy, 192211m - - @) 7 1 1 1
(5l’1) 6 2 1 (4,1) 7 ! Py —io g
’ @) . R S T
ma1j 729 1458
m22]‘ 729 729 729
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Faq
Fas
924 g24,1 g24,2 g24.,3
923 923,1  g23,2 o(g247) 3 o ol
o(g23;5) 8 24
|Ca(g245)| 48 48 48
|Cz(g23,5)| 48 24
(&, m) ot (9n Y (k, m) |Cry, (924km)]
(1’ 5 A 12‘“"’" - - (1,1) 16 1 1 1
) (3,1) 16 1 14 _1_ 3
(6,1) 8 2 -1 2Tz 22
(3,2) 16 1 —1-3 1,3
m23; 729 1458
mMay4j 729 729 729
Fas Fa6
g25 g25,1 g25,2 925,3 926 g26,1 926,2 926,3
o(g2s;) 9 9 9 o(g265) 10 30 30
|Cg(g255)] 27 27 27 |C(g26;)] 30 30 30
(k, m) |Cry, (925K6m)] (k, m) |CHy (926Km)]
(1,1) 9 1 1 1 (1,1) 10 1 1 1
2,1 9 1 -1+ 1 E)) 10 1 -3+ 13
(2,2) 9 1 L3 1. (3,2) 10 e e
mas; 729 729 729 mog; 729 729 729
For Fos
ga7 ga27,1 g27,2 g28 g28,1 g28,2
O(g27j) 12 36 O(gzgj) 12 12
|CE(£]27,J‘ )| 72 36 ‘05(928,1' )| 72 36
(k, m) ‘CHk (927km)| (k, m) |CHk (g28km)|
(1,1) 24 1 1 (1,1) 24 1 1
(5,1) 12 2 —1 (6,1) 12 2 —1
mar;j 729 1458 mag; 729 1458
Fao F30
929 929,1 929,2 929,3 930 930,1 930,2 930,3
O(gggj) 12 36 36 O(ggoj) 15 45 45
|Cg(g29;)] 36 36 36 |C5(g30;)] 45 45 45
(k,m) |Cry, (g20km)| (k,m) |Cry, (930Km)|
(1,1) 12 1 1 1 (1,1) 15 1 1 1
(2,1) 12 1 -1+ 13 (5.1) 15 1 L1433 _1_ 3
(2,2) 12 1 -1 _1.8 (5,2) 15 1 —1_8 148
mag; 729 729 729 m30; 729 729 729

6. Character Table of G

Now we have

e the conjugacy classes of G = 37:5p(6,2) (Table O),
e the character tables of all the inertia factors (Tables 11.1, 11.2, 11.3, 11.4 and 11.5 of [I]),
e the fusions of classes of the inertia factors into classes of Sp(6,2) (Table B),

e the Fischer matrices of G (see Section H).

By Section 3 of [2], it follows that the full character table of G can be constructed easily. The character
table of G is a 118 x 118 C—valued matrix. The full character table of G is available in the PhD thesis
[M] of the first author, 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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