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Some Phenomena in Harmonic Analysis

Let G ⊃ H be a (symmetric) pair or reductive groups over a
non-Archimedean local field.

Example (Behavior of multiplicity)

Let

πν be a family of admissible representations, e.g.
πν = IndG

P (ρ⊗ χν).

mν := dim HomH(πν ,C) – this is an upper-semi-continuous
function.

Sometimes it is continuous.

Example (Density of orbital regular integrals)

Often:
∑

g∈GH×H−reg S∗(HgH)H×H = S∗(G)H×H

Example (Freeness of the Hecke module)

Let K < G be a compact open subgroup. Sometimes S(G/H)K is
free over the center of the Hecke algebra H(G,K ).
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Cohen Macaulay Property

Theorem
Let A be a finitely generated commutative algebra.Let M be a
finitely generated module over it. Then the following are
equivalent:

M is f.g. and (locally) free over some polynomial
subalgebra of A.
If B ⊂ A is a polynomial subalgebra and M is f.g. over B,
then M (locally) free over B.
M is f.g. and locally free over some regular subalgebra of
A.
If B ⊂ A is a regular subalgebra and M is f.g. over B, then
M is locally free over B.

Definition
In this case M is called a Cohen-Macaulay module over A.
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The Main Conjecture

Conjecture
Let X be a (symmetric) G-space. Then
S(X ) is a Cohen-Macaulay object in the category of smooth
G-modules.
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