


Lasttme : - Define a unitary rep of the Heisenberg group
on EGR) :

Heis contains a Ux = [ " F) , Vy = fiji) .WE ( ' i F)
subgroups

and this act on ECR) by
Ux → %, translation (flt ↳ f. G-+xD
Vy ↳ my multiplication G- G)↳ eistf (t))
Wz 1-> scalar multiplication by ei?

UnSOLVE : This rep is irreducible , using Schum 's lemma .
-

- Part where we don't understand last time :

• G- Lie group , H Hitbut space , we want to impose same

continuity cmdihan on the rep G-→ End (A)
• the point is that asking for a-→ End (A) to be
continuous is too strong , * the sense that
the translation action IR → End (Earp is not continuous
↳ can see this ↳ Topology given by

by noticing that operator norm
a very ismall translation by Rf IR
is very fat away from the identity operator .

" ↳Ta Ma- id Hop y
a-id)f%, is tatge for

good enough f



g- indicator fans on some interval of size <La

IIIa - idltll-ffp.lftaa-ffdfd.DK*+ a

¥-3
• Inthe end > the continuity
condition we want is a-✗ H → H being continuous .

T¥y¥ : Want to FEfrm.la to Heis NEAR)
§4.5 , 4,6 , that resembles Kirillov 's chain formula .
"it

First problem : Wzasts as a scat at an RGB) so
cannot define trace of Wz .
Deal with this by working withe the grasp algebra of
G- = Heis

.

$-0 Groupatgebra : G- locally combat group sit : a-→ UGH)

irreducible Rep . Then can define I (G)ÑÑ by
Ae ECG) then it (A) 0 = fg A(g) (g.v1 dg

fix Haar →
measure of G-

- I(A) is a banded operator H→H , IMLAY 114 HAIL, • 1h11 .
- (ICG) Chica is walled group algebra of G- .

Example : G- = IRA Earl by translation then YAGI :-#EN

HCA)f) (H =/ A-Gdffxttdn =(f * A) At
IR



- Define a subspace H%fH contains
"

smooth vectors
"

and H" dense in H . What is purpose of this def ?

☒ compat.tk#actwfrmtEgebraatias:AECE(Heis) , ④A) f)1T¥ A (1%5) flttxei"-14dmdydz
Bfxoy) :=) AYY ;) eiedz

then
tats)(H =/ BGSY) g-Gatt •

daddy
Claim : HAH is essentially Op (B) f) up to a

few signs , where B is Fourier transform on Ñ .

Sketch : BG.tl :=/ Baby)eic"+t" dady
so 4-(A) f) HI =) 156,1-1 e-

""

f.ftp.ydndw-frE-eit-T-ddu
"

similar to
, up to mines sign/of us L BEG>t)" $"

e-ixsdg-BT-a.ly#Ct-nDeiA+xk-yxG:--fEGc.sIFls)tTr(opLaY=fafx
, } Idxds



So , TVITCA) n Tr Lop (B)/ =/ Blunt du du -1 Blood .
=/ A(0,0 , 2) eitdz

Actually , with the correct normalisation of Fourier trans § B

t€=d±# GI

- Now , we wait a character formula of G- :
see ✗ : G-→ 1C as a distribution L' (G)→ ¢

So ✗ as a distribution is defined as
A c- that ↳ Jg✗(g) AGI dg

So we should interpret at as ✗ = CH e
't 8z-axis

Riemark : This suggests tat T.i and my have trace 0 for
7.y -1-0 . And we can show this for too :

choose a basis for Earl in which +→ has entries supported
strictly

,

the diagonal .

yn
,
Kat = e

"" "+ 'S
Gskpick-upfor fix Xi

is a basis
so Tx strictly above diagonal .

X④ V1ewfaÉÉg :



- Recall : For He is ,

o g) = (^^
" "¥) is a diffeomorphismexp (oxy i

with the Haar measure being preserved i.e. the jacobian
dxdgdti-sdxdy.dz is 2 .

- If we pull back the character by exp, :we get a
distribution on Lie (Heis)÷g
cicae-%ca.cat/-so
if ↳ exp%41-yfflexp-bykao.de#dzGeharge--&Ygy(o,o,z)ettdz

of variable T
frmala

Take

f-ounertraisfarnoftheabovetog.at// ✗Cell = ¥ fypeyzeik.HN#d&dp/
> Because fypio-zefdzrggffipiddxdp.ee← ↳ Fourier trans

in 1¥§⑤p,+ÑGiPH e-"ftp.t/e*drt=ggp(gy,y,zyG,y,zyeiKHPY-d)
f dxdp



dxdp) 461%2-3Leite -1+-81--1-1 ÷ In# $4
dzT

Dirac delta
fans 46×1


