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Motivation

Motivated by random matrix theory, ZIRNBAUER (1996) considers
Xo=Go/Kg = X =G/K
where

(G,K,0) symmetric superpair of complex Lie supergroups
(Go,Kp,0) Riemannian real form of underlying symmetric pair

ZIRNBAUER thus embeds ten of CARTAN’s infinite series of RSS

Class GA/Hy My Mg
AlA Gl(m|n) A A
AIAIL  Gl(m|2n)/Osp(m|2n) Al Al
AIAI  GI(m|2n)/Osp(m|2n) Al Al
AMI|ATIT Gl(m,+m,|n, +n,)/Gl(m |n)) XGl(my|n,) AIIl  ATIT
BD|C  Osp(m|2n) BD C
C|BD  Osp(m|2n) C BD
CIIDIII  Osp(2m|2n)/Gl(m|n) ¢l DI
DII|CT  Osp(2m|2n)/Gl(m|n) DI CI

BDI|CTL  Osp(m,+m,|2n,+2n,)/Osp(m,|2n,) XOsp(m,|2n,) BD1 CII
CH|BD1 Osp(m,~+m,|2n,+2n,)/0sp(m,|2n,)X0sp(m,|2n,) CI BDI

PROGRAMME: Develop the harmonic analysis on X = G/K.
First, understand the invariant differential operators D (X)¢.
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Super CHEVALLEY'S restriction theorem

Invariant symbols: C[T*X]¢ = S(p*)k, g = k @ p the O-eigenspaces.
Thus, let (g, k, 0) symmetric superpair of complex Lie superalgebras.
We assume that (g, k) is
o strongly reductive (= g = @ {simple basic class. ideals = A(1|1)})
e of even type, 3 even Cartan subspace: @ C Po semi-simple, & = 3p(@).
Let

>i=2(g;:a),Wog=W(go : a) roots, even Weyl group
21 AEZl,A,ZAQ?Z()
Wi = (exp RTy) C GL(a) (h', Ta(h)) = A(h")A(h)

Theorem (A, HILGERT, ZIRNBAUER 2010)

The image I(a*) of the restriction map S (p*)* — S(a*) is

I(a*) = S(@*)" where W = (WoU Ujres, Wa) -

‘Group’ case: SERGEEV (1999), KAcC (1984), GORELIK (2004).
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Super HARISH-CHANDRA isomorphism

Let I(a) = I(a*) be the image of the ‘restriction’ S(p)* — S(a). Choose
a positive system X% C X and let n = @ {positive root spaces}.

For D € U(g)%, define Dy € U(a) = S(a) by D — Dg € n2(g) + U(g)k
and I'(D) = e 2Dge? € S(a) where o = %strn ad |a.

Theorem (A 2010)

[ is a surjective algebra morphism U(g)* — I(a) with kernel (U(g)R)¥; it
induces an algebra isomorphism D (X)¢ — I(a).

‘Group’ case: KAC (1984), GORELIK (2004).

Main ingredient: Spherical superfunction ¢ (a) = [ M LXH* (er—9),
H : G — a Iwasawa a-projection.

Differences: (1) = 0; pya = |detw |1 - P for w € Wy, A € 34;
‘shifted’ c-function asymptotics.
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Examples

Let (g,k) = (k @ k, k) (group type), k = osp(2]2). Then

I(a) = C[L] (L = super-Laplacian)

Let g = osp(2|2), ‘special’ involution. Then
I(a) = Cl[z,w]/(z° — w?)

is the ring of regular functions on a singular curve.

Thanks!
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