


Talk 3- $2 of Venkatesh's notes

☒Re¥l: VN lrrep of SOHR) of dim 2N-11
✗µ char of VW

then fxnrj) (ex ) = é÷E⇒s
where ✗ € Sos , 1×1=5

> WH Ja>Jy,Jz
basis

j Jacobian at ✗ of exp : so, → SOIR)
Feed to check in

• Denote Ñ : R'→ IR be the Fourier transform
of the area measure of SZRE 1123 .
then pick) = ééR✗2#R

D= 1kt . > KEIR?

⇒ If we normalise µ sit . faster 2HR disappear
and the total area is 2N -11 = din Yu then

*, µnñKeY=feKsySpiffy → a- : where does

f-sñ¥¥:



Today ; Ignore jacobian j , focus on explaining
SÑ¥ and µ . .

.

Corollary : 11--0

anti =dYuri =/ ads =YF%SN-1£-
☒ Speculationsof#.
② Firm cnollary , there exists { vii. VN} basis
of VN in bijection with partition

sñ¥= Eton
1<=1sit . µ( ON =L .

② If eaohvk satisfies ↳ c- Ok ,

50s" VN É§ÉgnX . ok = its ,< , X> Vk for some
then ex . ok = e:<

""%µ



V1 -
- UK

[i4☒×> '\. ]
e → [e'

" " ×>

:]
ze⇐×>dg

⇒ Decomposition £-00k
kit

correspond to diagonal isatin of so, AR)- action:*: ÷::::::::::-But the above picture is not correct
as Vw is then Sam of 1- dim rep

decomposed as sum of X- eigenvectors ,Leach integrative its , X> for some 5 €0k .

Why would I [× , Y] . ok = idk,, [✗it>4<+00this
speculation ⇒Ok = ✗ Yok - 4×4<=00#
Fix this f

issue ?
ix : Ok→ IR 3 ↳ 65.x>

T lx



* = §=
,ditiyxrti-ks.in/Hi.*@Generalformula-:

- G- He grp , SE 9.* ad . g → - G ]

Adjoint action Ad : 9- → G-LG)
- Lo - adjoint action Ad* : G- → GL(g*)

by { Adobo , f) =µAd*lgYf)
- Let 0 be orbit of { c- g* . v differentat↳ manifold G) ad* : g → Gk(g*)

Y
' ¥ o£g*

4%1=4,7101--1 ← exp"EX) : I → G-

d Ad* (exp d-xD oad*CHO ÷=Ñt|+=o
- Claim : Tango = {ad*×(s) : ✗ c- g} .

Proof : path y§H= Ad*exp¢xÑ) ✗ c- g
Ts exp of ✗



7101 = Ad 151=5 .

7%1 = ad; (5) c- T.CO) .

✗

Thus
, we have defined a linear map

g.→ Tang lol)
✗ → YI Cola

Its kernel
,
those X#t÷¥¥;%g .

K

adapt = [adi , adyi
- 9 , is He alg of Gg >

stabiliser of s
under Ad*.

Indeed
, exp (gg) c Gs → Tid Gs > I} .

Casvvsnly , if y : I → Gg → YAI E Gg
i.e
. Ad*yµs =3 tt .

diff ↳ ad*yµ, § = 0 -1 THE 9g . >

¥1 to
- Injection 91g , → Tang (6)

D= G- /Gg so gfyj and Tang ② have

same din . ⇒ surjective ☒%



= G- •5

- There is a natural G- - invariant nmdeeg
symplectic form won 0 (i. e. an alternating
non- deg bi biker firm on Too) defined by

Far eauktiitz C- Tang 0 , choose
X > YE g sit . ✗ is = t , , Y . } = ti

"
ad*☒Is

W (ta >td :=-3 ([XIB) .

[ well - defined , does nott
canonical , ie .

depend onthe choice of X
does not depend on s and Y

.

replaces by anything :O .

a- W Is G- invariant : 9£ G , an Tg .g (O)
we have wg.GG#sig*ta)=WftmtD
where g : Tang (O) → Tangs (G) because

*
↳ ad
* g :O→ 0

⇒ ⑨ in ) is a symplectic manifold .

Ad *



• Example : - Adjoint action of Sos on Sos is iso

to the rotation oration of 50, on IR
'

⇒ Co- adjoint aofim ( conjugate transpose
of adjoint akin ) is also rotation on his

⇒ G-adjoint orbits correspond to spheres in 1¥
0
-1 always d.12
even dim .

theorem (Kirillov , others) G- connected be grp father
nilpotent or semisimple) . I tempered re of G-

(i.e .
it

"

lies
"

in E(G)②G) . Then there is an
orbit 0 of a- on g* sit . (✗*f) (ex ) = Fourier
trans of ¥+4 an 0 iwsympletz form to A

2d = real dim of
Upshot : { Khou where 0 comes from

G- how to define the measure
=

XIO Describe - explicitly for Sos :
@✗er 23.7 , p . 8) . - next time

to 5 8






