Plancherel

L : field

G : finite group acting on L L

K = Fixqg L H
N : kernel of action K
H :=G/N

Remark : L G semisimple <= | N| is invertible in K.

Assume from now on |N| to be invertible in K.
X; @ simple L G-modules, i € [1, k]

K; = Endpe X,

v = dimg, X;, d; = [K; : Z(K)V?, ri =K, : K]

Remark : z;d;/|H| € Z
Wedderburn isomorphism
LiG = ligpEndg, X;
§ — (Ewi)i

u : chosen element of L such that Trp g (u) =1

Bilinear form on L1 G :
/ 1
(gﬂf, glxl) = 89,9’_1 TI”L|K(J’,’9 Qfl) = W Trg (u(—)gxg/x/) :

where g, ¢ € G, z, 2’ € L.

Plancherel formula : For &, n € LG, we have

(&m) = Y xG by Tric; ((En)wi)

| [« —~
i€[1,K] red. tr.  “matrix trace”

~~ explicit inverse to w



Colength formula L

S; C K, : maximal S-order
V. C X, : suitable T { G-lattice
¢ : Jordan-Holder length of an S-module

S
T K
se S

Discriminant valuations :
S:_ = {y - Kz . tl"K(ySZ') g S} , 5Si|5 = K(ST/SZ)
Tr =A{yel : TryxWT) S S}, ops:=T"/T)

Now Plancherel ~~
Remark : The colength of the Wedderburn embedding

ma _ Hz'e[l,k;] Endg, Vi
§ — (Ewi)i
is given by

¢(Cokernw) = 5 G| (6715 + vs(IN|)H|) — Z T (552'5"'_\/3(’}[‘) m')

i€[1,k]

Open questions :
e Length of cokernel of TV G * Endg, V; 7
(quasiblock colength, where quasiblock := Im(w;))

e Criterion for a quasiblock of an untwisted group ring to be a twisted
group ring 7 (examples in thesis of H. Weber)



Example

S=Z3, s=3, t:=(G-1)(¢"'-1), T:=8[t], a=2
p - induced by (g +— (5, restricted from Q(¢y) to T
G = (p) ~C3

. 10 0 . . /0 10\ .
Then p = (6 -5 1) (difficult to control), t = (0 0 1), t = (
2421 4 39

So an isomorphic copy of T GG is given by its Wedderburn image

2000 001002 733 B o —. 0
L2 00011 | € gy 1 Qg1 =3.011 =3 21, G2+ 012+ (22 =3
3ag 1 3ag.2 as N RN ~,

TV '
resulting from (¢¥ — t)? resulting from (¢¥ — t)?

This can be used to calculate

HY(G, T+ S) ~ Zy) [hV, b7/ (300, 302 hO7) |

where deg b\ = 1.



