


Geometric Quantization and Pop theory
- Mñmthm : Lie group G- (semisimpleEnd potent)
→ adjoint hep G- 7g → Lie alg
→ co - adjoint Gag#

Irreducible ⇐ - orbits
of co -adjointrep of ftp.m7.tl action

in the notes
by-krtllov.fr

character = Farrier transform
T our the corresponding

orbit .
- The theorem is an

application of geometric quantization .
9- : why this bijection is nice ?

X-D Describe explicitly the above bijection
for a-=S0zdN(§z of Venkatesh 's )notes



☒ IrreduiÉfzR)

• 5oz ARK { A -6 Gbz AR) svt , AAI ATA
detest = if = I

↳ describe all rotations in IR?
• Pa = IR- vector space of homogeneous

pols of deg n in 3. variables

kg . sty tyz > Xyz C- Ps .
C- Pz

503C G-↳ Rpn by acting as 2b$ Z

Is gfi-y42-4-xi-yi-2-Iyzv-g.ESOz

⇒ have SHRI - equivariant map
at : Paz→ Pn



- 503dB -equivariant map Pn→ Png

(byÉhplaam D= bitajiÉ

( by dain rule , f- c- Pn , ge 5oz
want to show ☐(fog)= go D8)

= Ago Df)
- Interestingly , P= ⑦ Pn
then ✗R and D Afire a Lie alg
action of Sb on P . → actually a
h= [xr? If . . .

more general fact
will be discussed later .

- All wraps of SosAR) are
Vn : = Kai CA : R→ Pnz)
d y Pn/FR-2 .

↳
pn = Vn -10 FR-2 .

↳ dropbox comment . . -



FAI : Un 's are all the irreducible top of
so
, ARI , called spheri-I-a-ic.se

Eg : V2 = span µ (xy , at>yz , >Ey?5-E) .
⇐ +25+2E) GEy4=21-12=0 .

RMI : Vn are eigenspaaes for the
R-mama-tapaaanALG.ae) .= square

-
int

fuk an S2↳ roughly is restricts an 5.
( dropbox comment) .

☒ Charaactersofvris :
- Recall : GP Ghat finite dim than

character Ch : g H tr Gest) .
- Ph = Unto Rpn -2 , since trace is
additive so Trpn (g) = Trvn (8) +Trppn,(9)

✗
⇒

-

Chun= 0hpm - Chpnz Tppn,(g) .



- Any gtsoslk) is conjugate to a
rotator am÷ÉtH°yE¥yy 2-

%=¥¥ so:-&) .
z

Elaine : chunky)=ein0+é%-"E. + e- in !
Cheeky : Ohp

,
? B={x?y}Esxy,
④242 Y42→k

}
Compute this goat
⇒*iftp://.EE] Gushysnot -

= COED .

• [Fkg£y5= costa .
• £5196496B
=§⇐jf(Nos-0+9 shot

. ⇒ 4*2-5=1a fxsinotyaooj
2-

= Cosio - sin'o=2oiÉ - I



• (42-3%91190-2) = cost
[2-21] a ¥= case

0hPa 19*1 = 4050-+2use

ohpo (%-) = 1
* IR

↳ Ohg Ga) = 41%20-+2cos0--1

= 42%920-+1) -12030--1"
= 2cos20--12050-+1

= e'9-e-Zig eiqéio
+ eoi? ☒n

- Xn (g) = eniotei 4-"E- +e-
nio

= é"é*
= Kiln-111€ ⇒ e-ik-H%efio-k-e-io-k.sn



&②⑤ Show Un's are all maps of 5oz KB) .
by using ✗n

- -

. L'Cat

- Recall: G- finite grip wnvariant anergy
product on fun(G)e) . 2 Class fundus
Irre characters fanfan orthonormal basiswth> an space of class faretins
✗ med ⇐ thx>=L

- Et - Invariant inner product 4) on ECGI
Comes from Haar measure µ on G-

lie . g) = Jgf GAGGI dpi .

- What is µ for 5941212
• ReHRamdass : Define bi - invariant

metric g
on Tes Oz AR) = soz .

A↳ killing farm on soo . {¥, ,
,

- - i¥}



Find 3-dim G- - invariant diff form

d⑧ndJyAdJz
• Local coordinates on 503dB) ;

any element in so,a) corresponds
to a rotation , wind is uniquely determined
=
by a rotation axis and a rotator angle ✗

✗
it

use Is" §¥spherical
coordinate G-, a) Éy

£
To represent amatrix in so, ✗B) using
G->ad is use exponential map

so, → 50s ARI

Today : Write down W exblicity a. r



check : Xn 's are nortnonrmal
⇒ Vn's are all irreducible reps of SOAR)
- Need to show xis is dense

In the space of class functors
C L4s0zCRD . TA


