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Decomposition into irreducible reps

- N

Two important cases
G < G

subgroup

1) Induction: G'1G
Plancherel Formula
(e.g. Analysis on homo. space G/G’)

2) Restriction: G | &
Branching Law
(e.g. Tensor product, ...)
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Notation
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Throughout this talk,
EX.

G/ K: Riemannian symmetric sp. GL(n,R)/O(n)

|} more general

GG/ H: reductive symmetric sp. GL(n,R)/O(p,n — p)

l.e. ( reductive Lie gp
T € Aut(G), 7% =id
H = open subgp of G"
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E.Cartan, Helgason, Gindikin—Karpelevic,
Harish-Chandra, ...
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(G,K)v.s.(G,H)

G/K GlK

K: compact

# Analysis on Riemannian symmetric space G/K
E.Cartan, Helgason, Gindikin—Karpelevic,
Harish-Chandra, ...

#® Restriction from G to K
Harish-Chandra, Lepowski, Hua—Kostant—Schmid,
Blattner Conjecture (Hecht—Schmid),Vogan, Bernstein, ... J
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G/K Gl K
G/H

H: non-compact (including compact case)

# Analysis on semisimple symmetric space G/H
Gelfand et al., Shintani, Molchanov, Faraut, Flensted-Jensen,
Oshima, van den Ban, Schlichtkrull, Delorme ...

|

Branchings to symmetric pairs and analysis on symmetric spaces — p.6/38



(G,K)v.s.(G,H)

G/K GlK
G/H G| H

H: non-compact (including compact case)

# Analysis on semisimple symmetric space G/H
Gelfand et al., Shintani, Molchanov, Faraut, Flensted-Jensen,
Oshima, van den Ban, Schlichtkrull, Delorme ...

|

Branchings to symmetric pairs and analysis on symmetric spaces — p.6/38



(G,K)v.s.(G,H)

G/K GlK
G/H G| H

H: non-compact (including compact case)

# Analysis on semisimple symmetric space G/H
Gelfand et al., Shintani, Molchanov, Faraut, Flensted-Jensen,
Oshima, van den Ban, Schlichtkrull, Delorme ...

® Restriction from Gto H ? ?

o |

Branchings to symmetric pairs and analysis on symmetric spaces — p.6/38



(G,K)v.s.(G,H)

G/K GlK
G/H G| H

H: non-compact (including compact case)

# Analysis on semisimple symmetric space G/H
Gelfand et al., Shintani, Molchanov, Faraut, Flensted-Jensen,
Oshima, van den Ban, Schlichtkrull, Delorme ...

® Restriction from Gto H ? ?

|

Branchings to symmetric pairs and analysis on symmetric spaces — p.6/38



Decomposition into irreducible reps

- N

G;: locally compact group



Decomposition into irreducible reps

- N

G;: locally compact group
G = {irreducible unitary reps}/ ~ (Unitary dual)



Decomposition into irreducible reps

- N

G;: locally compact group
G = {irreducible unitary reps}/ ~ (Unitary dual)

Fact (Mautner—Teleman)
Any unitary rep = can be decomposed into
a direct integral of irreducible unitary reps:




Decomposition into irreducible reps

- N

G;: locally compact group
G = {irreducible unitary reps}/ ~ (Unitary dual)

Fact (Mautner—Teleman)
Any unitary rep = can be decomposed into
a direct integral of irreducible unitary reps:

D
7T2/A n(t) 7 du(r)
G — =

et iplicity Borel measure
unitary dual multiplicity
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G;: locally compact group
G = {irreducible unitary reps}/ ~ (Unitary dual)

Fact (Mautner—Teleman)
Any unitary rep = can be decomposed into
a direct integral of irreducible unitary reps:

D

e [ a7 de(o)
G ~— N——
~~ multiplicity Borel measure

unitary dual S

N U {oo}
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Multiplicities

G/K Gl K
G/H Gl H
multiplicities
L*(G/K) 0or1 (Cartan '29, Gelfand '50)
G |l K  finite (Harish-Chandra’s admissibility thm)

L*(G/H) uniformly bounded (van den Ban)
Gl H canbe oo but...
S———— ~~

(usually) bad feature (unexpectedly) nice feature

J/

|
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65th birthday conference (1992)
 [e/k ¢iK]| A -

G >
G/H G| H "

Observation G | H can be simplerthan G | K

EXx. (K-, Invent '94; K-@rsted, Adv Math '03)
Exist 7 € G and (G, H) s.t. 7|y is (@lmost) irreducible
(G, H) Teq
eqg. (U(2p,2q), Sp(p,q)) most degen. Ag(\)

eg. (GL(2n,R), Sp(n,R)) most degen. p.s.
eg. (O(p,q), O(p—1,q)) (p+ q:even) minimal rep.
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65th birthday conference (1992)
 [ek Gik -

Gomé o> Op € g/ A" (G)
G/H G|l H orbit method

Observation G | H can be simplerthan G | K

EX. (K-, Invent '94; K—@rsted, Adv Math ’'03)
Exist 7 € G and (G, H) s.t. 7|y is (@lmost) irreducible
(G, H) Teq

eqg. (U(2p,2q), Sp(p,q)) most degen. Ag(\)
eg. (GL(2n,R), Sp(n,R)) most degen. p.s.

eg. (O(p,q), O(p—1,q)) (p+ q:even) minimal rep.
This happens when “open H-orbit on O,
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GIK GLE| &
G/H G| H

Observation G | H can be simplerthan G | K

® 7|z may be (almost) irreducible, whereas
7|k always decomposes into co many K-types.

— application to analysis on certain non-symmetric
homao. sp.

(e.g. G2(R)/SL(3,R), Go(R)/SU(2,1), ...)
------ Helgason 65th birthday conference (1992)
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# Branching law for =|; may be computable, even when
K-type formula (branching law for 7|x) Is complicated.
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GIK GLE| &
G/H G| H

Observation G | H can be simplerthan G | K

# Branching law for =|; may be computable, even when
K-type formula (branching law for 7|x) Is complicated.

— application to certain 7 = A4(A\) to determine
explicitly {\ : Aq(A\) # 0}
(K-, Memoirs AMS '92)
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Observation G | H can be simplerthan G | K

# 1|z may be multiplicity-free, even when
7|k 1S not multiplicity-free.
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(Unexpectedly) nice features
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GIK GLE| &
G/H G| H

Observation G | H can be simplerthan G | K

# 1|z may be multiplicity-free, even when
7|k 1S not multiplicity-free.

— application to certain degenerate principal series
(Lee—Loke, Compostio Math '03; Matumoto)
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(Unexpectedly) nice features
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GIK GLE| &
G/H G| H

Observation G | H can be simplerthan G | K

#® The decomposition of the restriction 7|5z may construct

‘new’ irreducible unitary representations of H as
discrete summand

(Howe, Gross—Wallach '94, Zhang '04)
((G, H) not necessarily symmetric)
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Branching G | H=-PlancherelL*(G’/H')
- -

G /K Gl K .
N G
G/H > GrEd T

Special cases of restriction 7| can be
unitarily equivalent to L?(G’/H’) (concretely/abstractly).

® ('/K' = GL(n,R)/O(n)

® G'/H =GL(n,R)/GL(p,R) x GL(n — p,R)

o |
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Branching G | H=-PlancherelL*(G'/H')
- -

® G'/K'=GL(n,R)/O(n)
< (G, m) = (Sp(n,R), holo. disc. series)
(Olafsson—@rsted, .. .)

® G'/H =GL(n,R)/GL(p,R) x GL(n — p,R)
< (G, m) = (G' x G', certain degenerate principal series)
(‘canonical rep’ of Gelfand—Graev—-Vershik, van Dijk,
L Molchanoy, ...) J
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Learning from G /K

G/K G|l K R
. : mTe G

Problem Find atheoryfor G | H
as a counterpart to the following G/ K result.
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Learning from G /K

G/K G|l K R
. : mTe G

Problem Find atheoryfor G | H
as a counterpart to the following G/ K result.

® L*(G/K) is multiplicity-free
# (G compact: Cartan—Helgason formula

# (G non-compact: no discrete series for G/ K
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Multiplicity-free theorem
- G/K GLK -

G/H G|

Fact L?(G/K) is multiplicity-free.
A
V

Theorem A (to appear in Progr Math)

T\ @ m,, ma|g are multiplicity-free.

Here, m) € G stands for
® (G: compact) gen. rectangular shaped representation
® (G: non-compact) highest wt rep of scalar type

o |
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Multiplicity-free theorem
- G/K GLK -

G/H G|l H
Fact L?(G/K) is multiplicity-free. Propagation
; theorem of
; multiplicity-free
, . , property
Theorem A (to appear in P.roq.r I.\/Iath,) under (strongly)
(DN 029 T, 7T)\|H alre mu|tlp|ICIty-fl‘ee. visible actions

Here, my € G stands for

® (G: compact) gen. rectangular shaped representation

® (G: non-compact) highest wt rep of scalar type
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Here, my € G stands for
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Examples of Thm A
- G/K GLEK -

G/H G|

ThmA m\ ®m,, m\| g are multiplicity-free.

T, T, gen rectangular-shaped rep / highest wt rep of scalar type
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ThmA m\ ®m,, m\| g are multiplicity-free.

T, T, gen rectangular-shaped rep / highest wt rep of scalar type
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Examples of Thm A
- G/K GLEK -

G/H G| H

ThmA m\ ®m,, m\| g are multiplicity-free.

T, T, gen rectangular-shaped rep / highest wt rep of scalar type

rectanqular-
< b~ shape

Ex. G=U(p,q)
Ty : highest wt rep of minimal K -type (det)® ® (det)®

|
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Gen. rectangular-shaped rep

- N

(G: compact Lie gp
T € @

.--highestwt A = > . m;w; «— {a1,...,a,} simple roots
fundamental wt

Def. ) IS a gen. rectangular representation
<— A\ € N . w; where o; occurs in the highest root with coeff 1

o |
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Gen. rectangular-shaped rep

- N

(G: compact Lie gp
T € @

.--highestwt A = > . m;w; «— {a1,...,a,} simple roots
fundamental wt

Def. ) IS a gen. rectangular representation
<— A\ € N . w; where o; occurs in the highest root with coeff 1
<—> ) Is realized in holo sections for equiv holo line b’'dle

over compact Hermitian symm space of ¢

o |
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Unitary highest wt rep

fG non-compact, simple Lie gp, G/K Hermitian T

gc=tc+pt+p
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Unitary highest wt rep

fG non-compact, simple Lie gp, G/K Hermitian T
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Unitary highest wt rep
fG non-compact, simple Lie gp, G/K Hermitian T
Ex. SU(p.q),SO(n,2),Sp(n,R), SO*(2n), Eg(_14), E7(—25)

gc=tc+pt+p

Write 7 = 7%(u) (1 € K) or simply

Def. = : holomorphic discrete series
<= Homg(7m, L*(G)) # 0

7 . scalar type <— dimu =1

|
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Proof of Thm A (step 1)

fMethod: Propagation Theorem of MF property T
MF = multiplicity-free

G-equiv. holomorphic vector b'dle: vV — D

U
G Y O(D,V) = {holomorphic sections}

Theorem (Propagation Theorem, math.RT/0607004)
G, V., MF (Vz € D)

— G"YO(D,V) MF

If the G-action on D is ‘strongly visible’.

ldea goes back to Gelfand, Siegel, Faraut—Thomas, S.Kobayashi.

o |
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Propagation of MF property

- N

Points &, D can be non-compact

# propagation thm of MF property

~ %
Y%
Gq | — G “O(D,V)
D
fiber MF sections MF

i

geometry of base space
... '(strongly) visible action’

Branchings to symmetric pairs and analysis on symmetric spaces — p.18/38



Visible actions

-

holomorphic
G Y (D, J) complex mfd, connected



Visible actions

-

holomorphic
G Y (D, J) complex mfd, connected

Def. Action is visible if
D' ¢ D,

open

o |
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Visible actions

-

holomorphic
G Y (D, J) complex mfd, connected

Def. Action is visible if
D' ¢ D,

open

AN c D' sit.

totally real

N meets every (G-orbit
Jo(ToN)CT,(G-z)(x€N)

o |
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Example of (strongly) visible actions

- N

T = {aECC |a\—1} ~ S

R meets every T-orbit

N_R

N
%

— T-action on C iIs visible



Strongly visible actions

holomorphic
G YD complex mfd, connected
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Strongly visible actions

holomorphic

G YD complex mfd, connected

Det.

If <

The action is (strongly) visible

(30 Y 3D c D
anti-holo open

N
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Strongly visible actions

holomorphic

G YD complex mfd, connected

Def. The action is (strongly) visible

(30 Y 3D c D
anti-holo open

N

o]y = id

N meets every G-orbitin D’

| o stabilizes every G-orbit.

|
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Strongly visible actions

holomorphic

G YD complex mfd, connected

Def. The action is (strongly) visible

(30 Y 3D c D
anti-holo open

N
o]y = id

N meets every G-orbitin D’

| o stabilizes every G-orbit.

|
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Visible / polar / coisotropic

f Podesta—Thorbergsson (TAMS '02) & K— (Publ RIMS '05) T
H '™ D

compact  compact, Kahler



http://projecteuclid.org/Dienst/UI/1.0/Summarize/euclid.prims/1145475221

Visible / polar / coisotropic

f Podesta—Thorbergsson (TAMS '02) & K— (Publ RIMS '05) T
H '™ D

compact  compact, Kahler

Riemannian
6oisotropic\
(Visible] (multiplicity-
Complex qee) .
Symplectic

o |
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Visible / polar / coisotropic

f Podesta—Thorbergsson (TAMS '02) & K— (Publ RIMS '05) T
H '™ D

compact  compact, Kahler

Riemannian
/ \\ 6oisotropic\
(Visible) __________________ . | (multiplicity-
Complex & 2dim N = dim D free) Y,

Symplectic

o |
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Visible / polar / coisotropic

f Podesta—Thorbergsson (TAMS '02) & K— (Publ RIMS '05)

H " D

compact  compact, Kahler

Riemannian

SN

(Visible) ____ .. _ R
Complex & 2dim N = dim D

N _ S

Strongl
[VisiblgeJ )j

L Complex

Branchings to symmetric pairs and ana

6oisotropic\
(multiplicity-

free)

Symplectic

-

|

lysis on symmetric spaces — p.22/38
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G/ K Hermitian symmetric space
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G/ K Hermitian symmetric space

G/K~{zeC:|z| <1}

K YG/K visible  H"YG/K visible  N"YG/K visible

@\ da
N= >

L K-orbits H-orbits N-orbits J




Proof (final step)

|7 Theorem (math.DG/0607005, to appear in Transformation Group) T

G/K  Hermitian symm. sp.
(G, H) symmetric pair

Assume {

— H'VG/K is (strongly) visible

o |
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Proof (final step)

|7 Theorem (math.DG/0607005, to appear in Transformation Group) T

G/K  Hermitian symm. sp.
(G, H) symmetric pair

Assume {

— H'VG/K is (strongly) visible

|} Propagation Theorem

ThmA =\ ®m,, 7\ g are multiplicity-free.

m. gen rectangular-shaped rep / highest wt rep of scalar type

o |
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Learning from G /K

G/K G|l K R
. : Te G

Problem Find atheoryfor G | H
as a counterpart to the following G/ K result.

® [*(G/K) is multiplicity-free = Thm A
#® ( compact: Cartan—Helgason formula = ?

# (G non-compact: no discrete series for G/K = ?

o |
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Visible actions on symmetric space

- N

Fact (E. Cartan 29, Gelfand '50) L?(G/K) is multiplicity-free.

Thm A my|g Is multiplicity-free
If 7, IS gen. rectangular-shaped rep/scalar highest wt rep

o |
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Visible actions on symmetric space

- N

Fact (E. Cartan 29, Gelfand '50) L?(G/K) is multiplicity-free.

9 propagation of MF from trivial rep

Thm A my|g Is multiplicity-free
If 7, IS gen. rectangular-shaped rep/scalar highest wt rep

9 propagation of MF from one dim’l rep

o |
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Visible actions on symmetric space

- N

G/K GlK
G/H G| H

7T)\€a

Fact (E. Cartan 29, Gelfand '50) L?(G/K) is multiplicity-free.

1 propagation of MF from trivial rep

G Ge /K¢ strongly visible
Thm A m,|g Is multiplicity-free
If 7, IS gen. rectangular-shaped rep/scalar highest wt rep

9 propagation of MF from one dim’l rep

L H G/K (Hermitian symm)  strongly visible J

Branchings to symmetric pai n symmetric spaces — p.26/38
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Explicit decomposition formula

-

L2G/K)MFE ] - I mlg  MF

J explicit formula |



Explicit decomposition formula

GIK GLE &
G/H Gl H
L2G/K)ME| - I mly MF

Theorem B
Hua—-Schmid—K-

Cartan—Helgason
(G compact)

rank A = R-rank G rank A’ = R-rank G/H
" free Abelian semigp /

|
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Holomorphic involution

Def. (G, H) symmetric pair, holomorphic type
< (G//K: Hermitian symm sp of non-compact type

(GT)y C HCG™
7"YG/K  holomorphic

o |
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Holomorphic involution

Def. (G, H) symmetric pair, holomorphic type
< (G//K: Hermitian symm sp of non-compact type

(GT)y C HCG™
7"YG/K  holomorphic

o |
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Holomorphic involution

Def. (G, H) symmetric pair, holomorphic type
< (G//K: Hermitian symm sp of non-compact type
{(GT)O CHCG

7"YG/K  holomorphic

Ex. G=5p(nR) (n=p+q)

Sp(p, R) x Sp(q, R)
holomorphic H=U(p,q)

anti-holomorphic H = GL(n,R)
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(relative) strongly orth. roots

f Def. (G, H) symmetric pair, holomorphic type T
— 1 € Aut(G), 7 =id s.t.
(GT)y C HCG™
7"YG/K  holomorphic

gc=Cc+py+p_
U U U U

bc =gc=tc +pL +p°

" C t
Cartan N M Cartan
A G

{v1,...,v} maximal set of strongly orth. roots in A(p",t")

LNote: k = R-rank G/H (cf. Koranyi-Wolf, H = K case) J
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Discretely decomposable cases

-

Thm B (math.RT/0607002, to appear in Progr Math)
{ G(u) e G holo. disc. series, scalar type

(G, H) symmetric pair, holomorphic type

|
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Discretely decomposable cases

-

Thm B (math.RT/0607002, to appear in Progr Math)

G(u) e G holo. disc. series, scalar type
(G, H) symmetric pair, holomorphic type

k
— 1 (wlg~ Y % |l =D aw
=1

ai>-->ak>0
ajEN

|
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Discretely decomposable cases

-

Thm B (math.RT/0607002, to appear in Progr Math)

G(u) e G holo. disc. series, scalar type
(G, H) symmetric pair, holomorphic type

k
— 1 (wlg~ Y % |l =D aw
=1

ai>-->ak>0
ajEN

H = K --- Hua—Kostant—Schmid
G =SU(2,2) --- Jakobsen—Vergne

|
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Explicit decomposition formula

GIK GLE &
G/H G| H
L2G/K)MFE ] - I mlg  MF

Cartan—Helgason Theorem B
(G compact) Hua—Schmid—K-

rank A = R-rank G rank A’ = R-rank G/H
“—free Abelian semigp/

|
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-

Explicit decomposition formula

L2G/K)MFE ] - I mlg  MF

J  ‘perturbation’ |

uniform estimate of support
and uniformly bounded multiplicities

(K-, Invent '94) (K-, to appear in Progr Math)
|} wave front set

existence/non-existence

of continuous spectrum
for restriction 7 |g
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http://uk.arxiv.org/abs/math.RT/0607002

Learning from G /K

G/K G|l K R
. : mTe G

Problem Find atheoryfor G | H
as a counterpart to the following G/ K result.

® [*(G/K) is multiplicity-free = Thm A
#® ( compact: Cartan—Helgason formula = Thm B

# (G non-compact: no discrete series for G/K = ?

o |
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-

Exclusive Law on discrete spectrum

G/K
G/H

G| K
G| H

AN

Te G

-



Exclusive Law on discrete spectrum
- G/K GLK A -
TEeG
G/H - GlH

Property of = € G
@ = occurs in L?(G/H) (discrete series)
@ ~|g is discretely decomposable

o |
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Exclusive Law on discrete spectrum
- G/K GLK A -
TEeG
G/H - GlH

Property of 7 € G
@ = occurs in L?(G/H) (discrete series)
@ ~|g is discretely decomposable

Theorem C (Exclusive Law)
Let (G, H) be non-compact semisimple symmetric pailr.

Then, @ = not®
@2 = not @D

o |
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G = SL(2,R)

>

G/K

Disc(G/K) =10
i

7|k IS always
discretely decomposable

K =50(2) H=50(1,1)
~ Gl ~ R
G/H
Disc(G/H) # 0
m € SL(2,R) J

™| p 1S Not
discretely decomposable
(Pcontinuous spectrum)

|
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What does ‘Exclusive Law’ mean?
- Gk GLE - N

c G
G/H GLH

@ = occurs in L?(G/H) (discrete series)
@ ~|g is discretely decomposable

Thm C (Exclusive Law) For 7 € G, D = not @, @ = not @.

o |
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What does ‘Exclusive Law’ mean?
- Gk GLE - N

c G
G/H GLH

@ = occurs in L?(G/H) (discrete series)
@ ~|g is discretely decomposable

Thm C (Exclusive Law) For 7 € G, D = not @, @ = not @.

Exl (G/K +— G|K)

G | K iIs obviously discretely decomposable
—> (/K has no discrete series

o |
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What does ‘Exclusive Law’ mean?
- Gk GLE - N

c G
G/H GlH

@ = occurs in L?(G/H) (discrete series)
@ ~|g is discretely decomposable

Thm C (Exclusive Law) For 7 € G, D = not @, @ = not @.

Ex.2 G/H has holomorphic discrete series rep «
(i.e. m = highest wt rep occuring in L*(G/H))
<— H/HNK C G/K totally real.

Proof <= Construction (Olafsson—@rsted '88, K—)
—> Use Thm C.
L 7|z cannot be discretely decomposabile. J
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-

What does ‘Exclusive Law’ mean?

G/K GlK
G/H G|H

AN

Te

@ = occurs in L?(G/H) (discrete series)

@ ~|g is discretely decomposable

Thm C (Exclusive Law) For 7 € G, D = not @, @ = not @.
Ex.3 vanishing/non-vanishing type thm
of modular varieties

Branchings to symmetric pairs and ana

-

|
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What does ‘Exclusive Law’ mean?

- N

@ = occurs in L?(G/H) (discrete series)
@ ~|g is discretely decomposable

EX.3 (vanishing/non-vanishing type thm of modular varieties)
[' C G torsion-free, cocompact discrete subgp
s.t. 'N H C H Is also cocompact
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What does ‘Exclusive Law’ mean?

- N

@ = occurs in L?(G/H) (discrete series)
@ ~|g is discretely decomposable

EX.3 (vanishing/non-vanishing type thm of modular varieties)
[' C G torsion-free, cocompact discrete subgp
s.t. 'N H C H Is also cocompact

Y:=TNH\H/HNK — TI\G/K=X

modular variety
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What does ‘Exclusive Law’ mean?

- N

@ = occurs in L?(G/H) (discrete series)
@ ~|g is discretely decomposable

EX.3 (vanishing/non-vanishing type thm of modular varieties)
[' C G torsion-free, cocompact discrete subgp
s.t. 'NH C H is also cocompact

Y:=TNH\H/HNK — TI\G/K=X

modular variety
Pairing of (V') against m-component in H{™%} (X, C)
(Matsushima—Murakami, Borel-Wallach, Parthasarathy, Vogan—Zuckerman)
e O = non-vanishing type thm (Tong—-Wang '89, Speh '07)
{ Exclusive Law (Thm C)
e @ = vanishing type thm (K=Oda) J
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Proof outline of Thm C

-

Proof uses theories of


http://www.springerlink.com/content/w350146304xu6v24/fulltext.pdf
http://www.ms.u-tokyo.ac.jp/~toshi/pub/45.html
http://dx.doi.org/10.1007/s002220050203

Proof outline of Thm C

-

Proof uses theories of

# discrete series for G/H
(Flensted-Jensen, Matsuki—Oshima, late 70s to 80s)


http://www.springerlink.com/content/w350146304xu6v24/fulltext.pdf
http://www.ms.u-tokyo.ac.jp/~toshi/pub/45.html
http://dx.doi.org/10.1007/s002220050203

Proof outline of Thm C
-

Proof uses theories of T

# discrete series for G/H
(Flensted-Jensen, Matsuki—Oshima, late 70s to 80s)

# derived functor (g, K)-module
(Zuckerman, Vogan, late 70s to 80s)

o |
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Proof outline of Thm C
-

Proof uses theories of

# discrete series for G/H
(Flensted-Jensen, Matsuki—Oshima, late 70s to 80s)

# derived functor (g, K)-module
(Zuckerman, Vogan, late 70s to 80s)

# Discrete decomposability of restriction of unitary reps
(K-, 90s) (Invent '94, Ann Math '98, Invent '98)
miclolocal analysis, associated varieties,
and “perturbation” of Cartan—Helgason thm

o |
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Learning from G /K

G/K G|l K R
. : mTe G

Problem Find atheoryfor G | H
as a counterpart to the following G/ K result.

® L*(G/K) is multiplicity-free

# (G compact: Cartan—Helgason formula

# (G non-compact: no discrete series for G/ K

o |
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Learning from G /K

G/K G|l K R
. : mTe G

Problem Find atheoryfor G | H
as a counterpart to the following G/ K result.

® L?(G/K) is multiplicity-free =  ThmA

visible action

® (G compact: Cartan—Helgason formula —  Thm B
perturbation

#® (G non-compact: no discrete series for G/K — Thm C

o |
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