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Framework
G:= S0¢(n,1) and Lie(G) =: g = so(n, 1)
K:= 80(n) and Lie(K) =: £ = so(n)

Lg=tOp=tDadn
X := G/K= H"(R) — real hyperbolic space

Wave front set
[e]e]e}
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Framework
G:= S0¢(n,1) and Lie(G) = so(n, 1)

K:=80(n) and Lie(K) = E = 50 ( )
Lg=tOp=tDadn
X := G/K= H"(R) — real hyperbolic space
For each (7, V) is an irreducible unitary representation of K, we define
uniquely a homogeneous vector bundle

E7—2=G~><\/'r'/~7

where (g, v) ~ (gk,7(k"")v).
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Framework

0
K:= 80(n) and Lie(K) =: £ = so(n)
Lg=tOp=tDadn
X := G/K= H"(R) — real hyperbolic space
For each (7, V) is an irreducible unitary representation of K, we define
uniquely a homogeneous vector bundle

E7—2=G~><\/'r/'\}7

where (g, v) ~ (gk,7(k"")v).

Examples:

Wave front set
[e]e]e}

® Euive ~ X x C — generalization of the Riemannian symmetric spaces

® 7, := A’Ad* where Ad* denote the coadjoint representation of K on p¥,

— E,, = NH(R) := A° (TA(H"(R))).
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Framework

G:= S0¢(n,1) and Lie(G) =: g = so(n, 1)
K:= 80(n) and Lie(K) =: £ = so(n)
Lg=tOp=tDadn
X := G/K= H"(R) — real hyperbolic space
For each (7, V) is an irreducible unitary representation of K, we define
uniquely a homogeneous vector bundle

ET = G x V‘r/~ s
where (g, v) ~ (gk,T(kil)v).
Examples:

® Euive ~ X x C — generalization of the Riemannian symmetric spaces

® 7, := A’Ad* where Ad* denote the coadjoint representation of K on p¥,
— E., = NH"(R) =N (TEH'(R))).

The smooth sections of E, can be identified with

C*(G,7) = {f: G v, | f(gk) = T(kfl)f(g)} .
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D(E:): set of homogeneous differential operators acting on smooth sections,
i.e.
L(g) D=D L(g) forall De D(E:) and g€ G
=: U(ge)" - D(E,)

X, ---

d d
X, (f = d f(xexp(t1X1) - - - exp(taXn))

t,-—0>
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D(E:): set of homogeneous differential operators acting on smooth sections,
i.e.
L(g) D=D L(g) forall De D(E:) and g€ G

= U(ge)" — D(E,)

X1 Xy — <f — i e d f(x exp(t1 Xi) - exp(t,,X,,))

dt dt,

t,-—0>

Here this ring is commutative (also for H"(C)).

Theorem (Deitmar)

Suppose G/K is connected then
D(E;) is commutative < Foreveryme G, m(t,7) <1

L, Always true for G = SO.(n, 1) and SU(n, 1).
(Koornwinder 1982)
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ID(E:): set of homogeneous differential operators acting on smooth sections,
i.e.
L(g) D=D L(g) forall De D(E;)and ge G

=: U(ge)* —» D(E,)

d d
X1 Xy — (f — an A JL. f(x exp(t1 X1) - exp(t,,X,,))

t,-—0>

(positive) Laplacian A= =(—8) where Q is the Casimir operator

Q:=—ZX,'2+Z\/,'27

where {Xi}i=1,.. . dime and {Y;}i=1,. .. dimp are othonormal basis of £ and p



Framework
ooe

ID(E:): set of homogeneous differential operators acting on smooth sections,
i.e.
L(g) D=D L(g) forall De D(E;)and ge G

=: U(ge)* —» D(E,)

X1 X, — (f»—) i d f(xexp(thl)~~~exp(t,,X,,))

dt. dt,

t,-—0>

(positive) Laplacian A= =(—8) where Q is the Casimir operator

Q:=—ZX,'2+Z\/,'27

where {Xi}i=1,.. . dime and {Y;}i=1,. .. dimp are othonormal basis of £ and p

It has continuous spectrum o(A) = [p2, +oo[ with p2 > 0.
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ID(E:): set of homogeneous differential operators acting on smooth sections,
i.e.
L(g) D=D L(g) forall De D(E;)and ge G

=: U(ge)* —» D(E,)

d d
X1 X, — (f — d—tl s dat. f(X exp(thl) s exp(t,,X,,))

t,-—0>

(positive) Laplacian A= =(—8) where Q is the Casimir operator

Q = —Z)<,'2 +Z \/,'2 5
where {Xi}i=1,.. . dime and {Y;}i=1,. .. dimp are othonormal basis of £ and p
It has continuous spectrum o(A) = [p2, +oo[ with p2 > 0.
The resolvent of A
Ra(z) = (A —2)7"

is a bounded operator on L?(G,7) depending holomorphically on z € C\c(A),
i.e.

C\o(A) 3z — Ra(z) = (A —2) L e B(L*(G, 7).

is a holomorphic operator-valued function.
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Resonances of the Laplacian: Previous works

The scalar case, i.e. when 7 = trivk, in rank one
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Resonances of the Laplacian: Previous works

The scalar case, i.e. when 7 = trivg, in rank one
® Real hyperbolic n-space (1995): Guillopé and Zworski

Wave front set
[e]e]e}

Theorem

For X = H"(R) and Q = C, the resolvent Ra has:

& holomorphic extension, if n is odd

© meromorphic extension (with infinitely many poles) if n even.
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Resonances of the Laplacian: Previous works

scalar case, i.e. when 7 = trivg, in rank one
Real hyperbolic n-space (1995): Guillopé and Zworski

r

Theorem

For X = H"(R) and Q = C, the resolvent Ra has:

& holomorphic extension, if n is odd

© meromorphic extension (with infinitely many poles) if n even.

.

Meromorphic continuation on Riemannian symmetric spaces (2005): Strohmaier, Mazzeo
and Vasy

7

Theorem

X = arbitrary Riemannian symmetric space of the noncompact type.

There are Q & € open with o(A) < Q and M Riemann surface above ) such that
Ra : Q\o(A) 3 u —> Ra(u) € Hom(CZ(X),CF (X))

admits holomorphic extension to M.

L

Problem: Q is not large enough to find resonances.
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® Computation of resonances and residue representations for hyperbolic spaces: Miatello and
Will (2000) and with a different method Hilgert and Pasquale (2009)

Theorem

X = Riemannian symmetric space of (real) rank one. Then ¢ — Ra(¢?) extend to
® a holomorphic function on C v~ no resonances, if X = H"(R) with n odd,
® a meromorphic continuation with infinitely many (simple) poles, otherwise.

The residue representations are all finite dimensional and irreducible.
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® Computation of resonances and residue representations for hyperbolic spaces: Miatello and
Will (2000) and with a different method Hilgert and Pasquale (2009)

Theorem

X = Riemannian symmetric space of (real) rank one. Then ¢ — Ra(¢?) extend to
® a holomorphic function on C v~ no resonances, if X = H"(R) with n odd,
® a meromorphic continuation with infinitely many (simple) poles, otherwise.

The residue representations are all finite dimensional and irreducible.

Resonances in higher rank
= Hilgert, Pasquale, Przedinda for G = SL(3, R), BC,, G, and when X is the product of 2 rank
one Riemannian symmetric spaces of non-compact type.
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Harmonic analysis on vector bundles
M:= Zx(A), Lie(M) =m
For a fixed representation 7€ K:

M(r):={ceM|r|m> o}

Wave front set
[e]e]e}



Framework Previous works Harmonic analysis Plancherel density Resonances Residue representations
000 (e} @00 000000 0000 00000000

Harmonic analysis on vector bundles

M:= Zx(A), Lie(M) =m

For a fixed representation 7€ K:

N

M(r):={ceM|r|m> o}

For (0, V,,) € M and X € a,, we denote by

¢ i Harish-Chandra’s notation for this in-
o ]
w3 = Ind pan(c ® " ® 1) duced representation is w7y

the representation of the principal series, acting on the L? space ..

Wave front set
[e]e]e}
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Harmonic analysis on vector bundles

M:= Zx(A), Lie(M) =m

For a fixed representation 7€ K:

N

M(r):={ceM|r|m> o}

For (0, V,) € M and X € af,, we denote by
¢ i Harish-Chandra’s notation for this in-
o
mx = Ind MAN(U ®e " ® ]‘) duced representation is 7

the representation of the principal series, acting on the L? space ..

Frobenius reciprocity theorem: m(o, 7|um) = m(7,7%) =: Mo~
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Harmonic analysis on vector bundles

M:= Zx(A), Lie(M) =m

For a fixed representation 7€ K:

A

M(r):={ceM|r|m> o}

For (0, V,) € M and X € af,, we denote by
¢ i Harish-Chandra’s notation for this in-
o
mx = Ind MAN(U ®e " ® ]‘) duced representation is 7

the representation of the principal series, acting on the L? space ..

Frobenius reciprocity theorem: m(o, 7|um) = m(7,7%) =: Mo~

Generalized spherical function ¢2* : G — End(V,) defined by

Mo, T

PTMx) = >, PimS(x) PF
i=1

where P; is the projection on the i-th component of 7 in J7 .
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Theorem (Inversion formula, Camporesi (1998), restricted to rank
one case, absolute continuous part)

For f € CX(G, 1),
- 5 () pa(X) d
ceM(r )f

where p,(X) is the Plancherel density
(not explicitly known in arbitrary rank).
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( )

Theorem (Inversion formula, Camporesi (1998), restricted to rank
one case, absolute continuous part)

For f € CX(G, 1),
)= 3 [, e+ f00 po3)

where p,(X) is the Plancherel density
(not explicitly known in arbitrary rank).

\.

J

* Important properties of this convolution: 2 % f even (Lemma 1.9.1) and
rapidly decreasing in A € R (Corollary 1.9.1)
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( )
Theorem (Inversion formula, Camporesi (1998), restricted to rank
one case, absolute continuous part)

For f € CX(G, 1),

where p,(X) is the Plancherel density
(not explicitly known in arbitrary rank).

\ J
* Important properties of this convolution: 2 % f even (Lemma 1.9.1) and

rapidly decreasing in A € R (Corollary 1.9.1)

o D7 = (NN +p,p) — (o + s io + pm)) 97
where f € CX(G,7) and p, is the highest weight of o (Lemma 1.9.2).

We define p := {p, p) = {ie + pm, o + pm)-

Residue representations Wave front set
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( )
Theorem (Inversion formula, Camporesi (1998), restricted to rank
one case, absolute continuous part)

For f € CX(G, 1),

where p,(\) is the Plancherel density
(not explicitly known in arbitrary rank).

\ J
* Important properties of this convolution: 2 % f even (Lemma 1.9.1) and

rapidly decreasing in A € R (Corollary 1.9.1)

o D7 = (NN +p,p) — (o + s io + pm)) 97
where f € CX(G,7) and p, is the highest weight of o (Lemma 1.9.2).

We define p := {p, p) = {ie + pm, o + pm)-

Residue representations Wave front set
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ooe

Remark: The discrete part is the part which come from discrete series
representations.

G L F=™m=P(x7 k) P,y F(ip, k) dk

~v€Dg
= Y el Hf(x)
v€Dg

The set Dg is the set of discrete series of G. It consists of all irreducible
unitary representations of G whose matrix coefficients are in L?(G).
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Plancherel density

For rank one groups, it is given by Miatello (1979).
Roots system: go = s0(2n+ 1,C), tc = s0(2n, C), mg = s0(2n —1,C)

be =ac @ to
Define ¢; as the usual fundamental weights. The real root is €;.
S'={ai=e—ew|ief{l,....,n—1}} U {an= e}
Ste = f{ei—eip1 | i€{2,...,n}}
Soe = {ei—elie{2,...,n—1}} U {en}
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A fixed (7, V) € K has highest weight of the form:

n+1

fr = Y €
=2

where a > ... 2 a, > | any1| =0, aj — aj € Z and 2a; € Z for all
ij=2,...,n+1.

Wave front set
[e]e]e}
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A fixed (7, V) € K has highest weight of the form:

n+1

pr = Y 3¢
=2

where a > ... 2 a, > | any1| =0, aj — aj € Z and 2a; € Z for all
i,j=2,...,n+ 1. Then o € M(7) has the form:

n
po = ), b
i=2

where for all i,j = 2,...,n we have a; — b; € Z and
822[)22332...23"2[)"2 |3n| 20
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Example:
Let 7, be the representation of the p-forms (p # 0):

p+l
Mo = fr, = Y, €

j=2

Then o € M(7) has the form:

n
po = ), bie
i=2

where for all i,j =2,...,nwe have aj —bjeZand ax > b >az3>... > a, >
bn> |an+1‘ >O
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Example:
Let 7, be the representation of the p-forms (p # 0):

p+l
Mo = fr, = Y, €

j=2

Then o € M(7) has the form:

n
po = ), bie
i=2

where for all i,j =2,...,nwehave bjeZand 1= b >1>... 21> bpy1 >
0=bpio>...20.
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Example:
Let 7, be the representation of the p-forms (p # 0):

p+1

Mo = fr, = Y, €

j=2

Then o € M(7) has the form (p # n):

é 0
,LLa:ZGjJr{ 1 }6p+1

i=2

We name these representations o,—1 and op.
One can show that 7, = 0,1 @ 0y1

Wave front set
000



Plancherel density
000@00

When we have the M-types in M(T) we can compute the Plancherel density.
For o with highest weight
po = Y, b6,
i=2

Miatello gives the Plancherel density:
- tanh(w)) , if b; € Z R 1, 2
ps(Ae) = { coth(r)) | if e L +7 AE At nt 3 +bi—))
j=

Remark: p,(Aa) is even in A € R.
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Example:
For o/, with = porp—1,
I+1

Moy = Z €
i=2

The Plancherel density is then

- tanh(w)\) | if b; € Z LN 1,
po()\a)i{coth(ﬂA),ifbje%—l—Z }AE<A+(H+2+b’ J))
P
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Harmonic analysis

Resonances
0000

Residue representations
00000000

Plancherel density
000 0000e0
Example:
For o/, with = porp—1,
41
Hop = Z €
i=2
The Plancherel density is then

I4+1
po(Aar) = tanh(r AN ] | ()\2 +(n+

j=2

- —j)2)

n

[

<>\2 +(n+ % —j)2)
j=1r2

Wave front set
[e]e]e}
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Example:

For o/, with = porp—1,

I+1
Moy = Z €j

i=2

The Plancherel density is then

Po(Aa) = tanh(wA)A ﬁ

<)\2+(n+%fj)2) x (/\2+(n;l)2)1

j=2
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Plancherel density Resonances
00000e 0000

—i/2

—_——

—3i/2
—5i/2
—i(n—3/2—1)
—i(n+1/2—1)

For k € Z, set

—i(n—1/2)

(® poles

JORCRONNCIRRIRICIN

A = —i(p+k) and

Residue representations
00000000

Wave front set
000

The singularities of the Plancherel den-
sity corresponding to o, are located at

{+iln—1/2=1), +i(p+ k) for ke Z}

Ao = —i(n—1/2—1).
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Computation of the resonances

Recall: resonances = poles of the resolvent R(z) = (A — z)™*

R0 = 3 [ (ANt =2) 7 6 s £0x) po(3) A

celM(r) ¢

Wave front set
[e]e]e}
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Computation of the resonances

Recall: resonances = poles of the resolvent R(z) = (A — z)™*

R0 = 3 [ (ANt =2) 7 6 s £0x) po(3) A

ceM(r) g

Ro (2)f(x)

For each o € M(7), one gets a bunch of resonances.

Wave front set
[e]e]e}
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Computation of the resonances

Recall: resonances = poles of the resolvent R(z) = (A — z)™!

R0 = 3 [ (ANt =2) 7 6 s £0x) po(3) A

ceM(r) g

Ro (2)f(x)

For each o € M(7), one gets a bunch of resonances.
We now let ¢, := +/—z + p2 and )\ = ta, with t € R.

(a2 —2) " = (Flaf - &)

sy (el =)™ + (tlal +) )
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Computation of the resonances

Recall: resonances = poles of the resolvent R(z) = (A — z)™!

= > J A, /\>+p072) - e % f(x) po(N) dX

cel(r)

Ro (2)f(x)

For each o € M(7), one gets a bunch of resonances.
We now let (, := v/—z + p and \ = ta, with t € R.

(w0t —2) " = (Flaf - &)

ﬁ ((tlal = €)™ + (tlal + ) )

FolCe) () \a|f A|a| () (0 p"(;a) dA
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Computation of the resonances

Recall: resonances = poles of the resolvent R(z) = (A — z)™!

R0 = 3 [ (ANt =2) 7 6 s £0x) po(3) A

ceM(r) g

Ro (2)f(x)

For each o € M(7), one gets a bunch of resonances.
We now let ¢, := +/—z + p2 and )\ = ta, with t € R.

(a2 —2) " = (Flaf - &)

sy (el =)™ + (tlal +) )

1 1 oha Po(Aat)
Roco)f0 = o | s (6o F) 0 2R

rapidly decreasing  Polynomial x tanh
function

Wave front set
[e]e]e}
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U fe% pO’(Aa)
(Role)) ) = 5 |, s (57°7) 0 B2 0

T{
j |a|f ,<N+1/4>m(“"gm f)( ) 20 o
®
®

— 2’—” Z 71 (np"”a*f)( ) Res pr(A2)

|| =t — Akl A=Ay

)\k>7i(N+1/4)



erel densit Resonances
0000

Previous works Harmonic analysis

Wave front set

Theorem
The resonances of the Laplace operator acting on the sections of E.
appear in families parametrized by the elements of M(7). Let

S, = {(z,C) eC?| = —z—{p,p) + (ko + pu, 1o +pM>)} ~

Then the resolvent extends meromorphically from

S ={(z,() € S| S(¢) > 0} to S,. The (simple) poles of this
extension are the pairs

(Zo.ks Ca) = ((Brax + k)l = pllaf® + (o + put, o + pu) s —i(Bmax + k)%l )

where k € N, 1o is the highest weight of the representation o, Bmax
depends on ji, and py is the half sum of positive roots for m.
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Example: We obtain a meromorphic extension of the resolvant on the half
plane S(¢;) > —(p + N), for every N € Z.. We have up to a constant

(RUCH) () = (Run(@)F) () + 77 (2 (Mol = 6) " (75 ) <x>)

where

(Rin(G)f) (x) =
k—1)?
( (F+ (k= 8))

t
t2+ (p — p)?

‘[Rf(p+N+1) (tla] = &)t (9775 * f) (x) tanh(rt) lﬁ (
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Residue representations

For each point Ax:
& = (e f | fe CP(G, 1)}~ G

L» What representation is it?

Wave front set
[e]e]e}
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Residue representations

For each point Ax:
& = {pT M f | Fe C2(GT)} " G

L» What representation is it?

R : CX(G,7) — C*(G,7)
f — (pg’kk*f

Wave front set
[e]e]e}
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Residue representations

For each point Ag:
& = {7 xf | fe CO(G,T)} "G

L, What representation is it?

R : CX(G,7) — K o — C*(G,T)
f — Ti(f) HZP, (- TH(TI(F))
I
L Intertwining maps !

where for each | = 1,..., m(o,7), the map T : C°(G,7) — I, is defined
by

Ti(F) = j x5, (¢) (P f(g)) de -
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Wave front set

Framework
000 [e]e] 000 000000 0000 00000000 000
( )
Lemma
T, is an intertwining operator between the left regular representation
on CX(G,T) and the principal series representation (TR, 5 0)-
Moreover, for each | the range of the map T, is the closed subspace of
H5. o SPanned by the left translates of P V.. We will denote this
space by (n§, (G)P}* V).
_ J
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Lemma

T, is an intertwining operator between the left regular representation
on CX(G,T) and the principal series representation (TR, 5 0)-
Moreover, for each | the range of the map T, is the closed subspace of
H5. o SPanned by the left translates of P V.. We will denote this

space by (n§, (G)P}* V).

.

v Ti(CE(G, 7)) is a subrepresentation of #5] ,

v~ As Poisson transform = intertwining map
= if m(o,7) =1, then & = Im(T)/Ker(Poisson tr.)

v Structure of J# , is not known in general
= we restrict to o = triv. Then 7|y € 0 < 7 = 7, with highest
weight uy = Nex
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The principal series representation

—
0 N
trivig Q—H—Q—H—o++—o—o—o—o—o—o—o—o—o—@—o—-
—

k+1

Frobenius = (T Striv & T1C ‘%\ka)

(Howe-Tan[1993])

Wave front set
[e]e]e}
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00 000 o

—
0 N
trivK ¢—0—0—H—0—0—F+—0—o—0—0—0—0—0—0—0—@—0—0
—
Kernel of the k+1
Poisson transform
0 N
A
—

k+1
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Recall : Langlands parameters are:
® a cuspidal parabolic subgroup MAN
® a discrete series representation of M
® alinear form v € a* with ®(v) > 0.

Then a representation with Langlands parameters (MA, o, v), is the unique
irreducible quotient of £ = Ind$y (0 ® e @ triv).

1. Find the minimal K-type Tmin of &

2. Find the unique (if it exists) o € M, such that Ind; (o) has Tmin as
minimal (one) K-type.

3. Compare the regular characters of J# and J#, to find the parameter v.
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0O0000e00
—

0 N
trivg 0—0—0—0—0—0—0—0—+—0—0—0—0—0—0—0—0—0—@—0—.
—

k+1

A minimal K-type minimizes the Vogan norm of the highest weight in &:

lwillv= e + 2pk, p + 2pk)

where py is half sum of positive roots in Si‘c.
Here it's clear that Tmin = Tk+1. Then o C Tmin |m if and only if

Md(a) = ae ,

where a € [[0, k + 1]|. The only one which has the same minimal K-type is
1o (k 4+ 1). Denote this represention oy41
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To find v one has to compare the infinitesimal character of
Indﬂcj,AN(triv ®elPathe o triv)  and Ind[\G/]AN(O'k+1 ® e’ @ triv) .

They have to agree up to the action of the Weyl group of (g¢, tc).
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To find v one has to compare the infinitesimal character of
Indﬂcj,AN(triv ®elPathe o triv)  and Indﬂcj,AN(ok+1 ® e’ @ triv) .

They have to agree up to the action of the Weyl group of (g¢, tc).

Indl\elAN(l e ® 1) — k€1 + Pm
IndFan (k1 ®€"* @1) = ver + fioks1 + Pm
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To find v one has to compare the infinitesimal character of

Ind,\(i,AN(triv ®elPatie g triv)  and Indﬂcj,AN(ok+1 ® e’ @ triv) .

They have to agree up to the action of the Weyl group of (g¢, tc).

Indfay (1@ ™ ®1) — (n—1/2 + k)ex
n+1 1
+ Z(n *_j. + E)Ej

2

vo k + 1
Indjan (k1 ®e™®1) - ver + (1 — )+ (k+1)es

2
n+1 1

+(1+k)€2+2(n—j+ E)Ej

Wave front set
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To find v one has to compare the infinitesimal character of

Ind,\(i,AN(triv ®elPathe o triv)  and Indﬂcj,AN(ok+1 ® e’ @ triv) .

They have to agree up to the action of the Weyl group of (g¢, tc).

Ind§an(1@ €M @1) — (n—1/2+ K + (n— ez

2
n+1 1
+ ;(n *_] + E)Ej
G va 1
Indipay (0x+1 ® €”* ®@1) — ver + (n — 5t k)ez
n+1 1

+ 2 (n=i+3)e

Wave front set
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To find v one has to compare the infinitesimal character of
Ind,\(j,AN(triv ®elPathe o triv)  and Ind/\(j,AN(O'k+1 ® e’ @ triv) .

They have to agree up to the action of the Weyl group of (g¢, tc).

Ind§an(1@ €M @1) — (n—1/2+ K + (n— ez

2
n+1 1
+ 2(” *_] + E)Ej
3
rvo 1
Ind/\GAAN(Gk+1 ®e“®1) > ve + (n— 3 k)ex
n+1
+ ;(n —J+5)e

Weyl group action < permutations of ¢;'s and sign changes. So

3
s = + et
14 (n+2>

Langlands parameters: (MA, 0«41, v) with minimal K-type 7min -
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Langlands parameters of & when G = SO(2n,1)

Wave front set
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Theorem:
Case Minimal K-type o values of v
N>k+1 Th+1 o1 | £(n—32)a
N < k trivig trivy (pa + k)
Example:

Just one case is treated by this Theorem : 71|y = 0o ® 01
Only one infinite dimensional representation — &p.
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Wave front set

For semisimple Lie groups, m admissible representation of G,
WF(7) = closure of a union of nilpotent orbits in g (under Ad(G))

Wave front set
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For semisimple Lie groups, m admissible representation of G,

WF(7) = closure of a union of nilpotent orbits in g (under Ad(G))
Nilpotent orbits are listed in Colligwood & Mc Govern, Nilpotent orbits in
semisimple Lie algebras

For SO(2n,1), there are 2 nilpotent orbits

[+ ] +]-[+]
[+ +
K

_l’_

-

with 2n '+', which respectively correspond respectively to the 0 orbit and the
orbit generated by g..
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For semisimple Lie groups, m admissible representation of G,

WF(7) = closure of a union of nilpotent orbits in g (under Ad(G))
Nilpotent orbits are listed in Colligwood & Mc Govern, Nilpotent orbits in
semisimple Lie algebras

For SO(2n,1), there are 2 nilpotent orbits

Young diagram with 2n + 1 squares v~ partition di > dr» > ... > dx of 2n+ 1

w\»dim=(2n+1)2—%25,-2—%2n
odd

where s; = |{j | di = i}| and r; = |{j | dj = i}| in a partition [di,...,dk] of
2n+ 1.
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For semisimple Lie groups, m admissible representation of G,

WF(7) = closure of a union of nilpotent orbits in g (under Ad(G))
Nilpotent orbits are listed in Colligwood & Mc Govern, Nilpotent orbits in
semisimple Lie algebras

For SO(2n,1), there are 2 nilpotent orbits

+|-|+]

.
+
+
+

Dimension 0 4n-2
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Dimension of the wave front set = 2x Gelfand-Kirillov dimension
= G-K dimension is 2n — 1 = WF has dimension 4n — 2
Corresponding nilpotent orbit is generated by g,
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Dimension of the wave front set = 2x Gelfand-Kirillov dimension
= G-K dimension is 2n — 1 = WF has dimension 4n — 2
Corresponding nilpotent orbit is generated by g,

Wave front set
oeo

Theorem:

The infinite residue representations &% has wave front set
corresponding to the nilpotent orbit generated by g .
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Dimension of the wave front set = 2x Gelfand-Kirillov dimension
= G-K dimension is 2n — 1 = WF has dimension 4n — 2
Corresponding nilpotent orbit is generated by g,

a\
Theorem:
The infinite residue representations &% has wave front set
corresponding to the nilpotent orbit generated by gq.
J
)
Corollary:
&k < Components of J&4,,» < nilpotents orbits
. J
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Rank one

G K X = G/K o
Spin(n, 1) Spin(n) real h. s.
SU(n,1) | s(U(n) x U(1)) complex h. s.
Sp(n, 1) Sp(n) quaternionic h. s.

Fa Spin(9) octonionic h. p.
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