M4 in characteristic 3

F M>, has six blocks: the principal block Bj of defect 3 with extraspecial defect groups
of exponent 3, the blocks By, B3 = B3, By, Bs of defect 1, and Bg of defect 0.

P € Syl;(Masy); Ny, (P) has order 216, and Ny, (P)/P is isomorphic to the dihedral
group of order 8. The simple F'Nyy,, (P)-modules are denoted by 11 = F, 19, 13, 14, 2,
according to their dimensions.

C3,1 denotes a common defect group of the blocks By, B3 and Bs. Then Ny, (C31) =
Ly(7) x &3. Identifying both groups via this isomorphism, the simple F'Njy,, (C31)-
modules can be denoted as F' = 1; X F, F K sgn, 3; X F, 3, X F, 3; X sgn, 32 X

sgn, 61 X F, 6; Xsgn, 71 X F, 71 Xsgn. Here, sgn denotes the alternating F'G3-module
D1

(32 denotes a defect group of the block Ba; Ny, (Cs.2) is isomorphic to an extension
3.6¢. There are two projective simple F'Nyp, (C32)-modules, namely the inflations of
the simple FSg-modules D*2) and D@%1%) = p(4.2) ®sgn both of which have dimension
9.

Apart from the simple module D(483)24 belonging to By, all simple F'Mas-modules have
the defect groups of their blocks as vertices.

The module D(483)24 has a vertex ) whose normalizer Ny, (Q) is isomorphic to
Aut(My), that is to a split extension My:S3. Moreover, N, (Q)/Q = GL(2,3) which
is one of the double covers of &4. There are two projective simple F[Ny,, (Q)/Q]-
modules, namely the inflation 3; of the simple F&,-module DY and the inflation 3,
of the simple F'G4-module D@1 Both of these have dimension 3.

For a suitable labelling, the Green correspondents and the sources of the simple F Moy-
modules belonging to the blocks of positive defect have the following Loewy structures:

block B,
module | D(1)24 | D(22)24 | D(231)24 | D(770)24 | D(770)3, | D(1243)20 || D(483)
2
11 1 15
1y 2 1 13 14 29
Green 2 17 13 2 2 13 14 31
1y 2 13 14 14 29
11 1
2
source 1,21 | 1,1,1 1,2,2 2,2,1 | 2,3,4,2,4,2,2 1
layer
dims.




block By B3 Bs
module | D(45)a4 | D(990)24 | D(45)5, | D(990)3, | D(1035)54 | D(2277)a4
Green | 31 Xsgn | 331 XF | 3 Ksgn | 3 XF 61 X F 6; X sgn

source F F F F F F
block By

module D252 | D(5544),

Green Infg;”;“ (Cs2) (D(4’2) ) Infg;”;“ (©52) (D(22712))

source F F

e standard generators of Moy:
a:= (1,13)(2,20)(3,8)(4,17)(5,14)(6,7)(9,22)(10, 18)(11,19)(12,23)(15,24)(16,21), b :=
(2,13,10)(3,4,14)(5,7,18)(6,19,15)(9,11,22)(17,21,23)

e representative for conjugacy class 7A: (ababababbabbababababbabb)?

e representative for conjugacy class 23A: ab

‘ module ‘ conj. class | modular char. value ‘ Brauer char. ‘
D(770)24 23A 0 ¥9
D(45)24 TA F9.15 = 2F9.1 = ﬁ @3

Hence, for the simple modules belonging to By we get:

D(1)2s = F < 1, D(22)24 <= 2,  D(231)24 <> 5,  D(483)24 < o7,
D(770)24 <« P9, D(770)§4 > P8, D(1243)24 — P13,

and for the simple modules belonging to the remaining blocks of positive defect we get:

B [ B | 0B | B |
D(45)24 — Q3 D(45)§4 > P4 D(1035)24 < P12 D(252)24 — Y6
D(990)24 — 10 D(990)§4 — P11 D(2277)24 — P14 D(5544)24 — P15




