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1 1

Lecture 1 Basic structure

Setting

G real semisimple Lie gp connected ZEG Los

5 involution of G i e JE AutIGI 02 idg

Gt gEGI 5g g 4 G closet me op

H G oren subgroup of GT GICHCG
GIH semisimple symmetrie space

of Lie G of do e of of in f invol

Labor 0










































1 2

Germany
of by of eigenspaces for 0

1 1

Eer 7,4 c G of 23 af G op coz

Telt of 7 Ê of B Killing form on of

Blog of
G int pseudo Riemannian str on GM

Kat 5 a local geodesic reflection

in a esters to global
isometry ÎÉÏ

X

make a ps Riemannian Symon space










































Examples 1 3

Riemannian case 5 a Cartan involution

Blyxylo Blyxg 07

H K
of p

group case G G G H dag Gx G

GR G a g g agy
H Goe G GIH

G SLCptg.IR H S GLlpIxGL qs 5 ga 797

7 In.ge E










































Hyperbolic case G 50e p.gl H 50e p 1,19J

5 g 7ps 97ps 1

Model IRPx 122 71 ze X

metric ny Caly Ca 4 a an IRP

invariant under G 50e p g 2 IRP 9

X af 1128 21 a as 1

equipped with rest metric

Ga transitively

Ga S p 1,21 H In
signature rest metric p 1 g

ps 2 pseudo Riemannian 1 Riemannian










































1 5

ÉTÄÄÄ Haar of boog Ada 219
5 1 1

Emma 0 of of God 5.0
Cartan inv Er is invol

Ce Of Goor kop kny to prof tenor ging
5 1 1 tl 1

The The map kxfproyxcp.mg G

Ik X Y k een ep Y is a diffeomorphism










































1 6

Cor The map K prof G Ik X ketpx induces

a differ GIHI KXkntelpn.gs
rector bundle over K KAH with f Ger 12

Pf Exere

Special can 5 0 GIK K xp 4 xp

Exe Alle.IR 1121 10 IRC IRC

Show that SLIZ IRI 504,11 5012 IR las mfels










































1 7

If Cartan subspace of of is a subspace Leeg
which is masimal subject to the onditions

1 Ze abelian

2 2 ad of of is semisimple

Exec Check what this means for the group case

The There are finitely many Ad H conjugacy
classes of Catan subspaces of of They all have

Ferme dimension called the rank of G H

Net the analogue of or cop










































F org prof maximal abelian subspace

met Iig oogt E.ofjkosl.geo4
is a possibly non reclined root system

Enix I positive system Δ smile root

If W Wlorg associated Weyl op

La Nk org GL org k Adlk
org

induces

a gp ism Nk org 1 7k10g IN

DE Wann Image Nena org 1W










































Reg 50 I on org so EE IG of

It Gat Jan of mij dimofse

Gt 650 is reductive Cartan deco Knaap png

II 2 of of root system of of org

II n It N WIE

Res W C Wants Equality.es H essentially connected

assumed from now on










































Def oris c org et achtol W of

afs de Ä Wringt

En agrit C 997 Put Ages export etc

Lemma G KAËH with unique Atg pot
1

Prof Since G KAHI AIT Korte Riemannian cares

G Keep prof esplops G KAÄCKAH explpny
ik Ägt H

Cori Xp Afth open and dense in










































1 11

Eer Suppose We Nu org finite Then

En KAIUH W W Wenn

directions to as

Dual Riemannian spare

g

IEjy.to so

Def of 9 by gᵈ of i of_ real form ofgal

Int kd Geen yd pd of nog

gd bed op is Carton deco 0 Gelogd










































Put 58 Gelogd Note Gdood of Gd

yd kanogd of panogd Td

Duality of o 01 oja od Gd

Remt prof pdngds.org org

Application structure of DCG H

Def G H linear PDO's CMGHIJ

action of G by g D Lg D Lig

GIA DIGIH










































1 13

It for Xt of Ry G 0 def bij Rxflgi fffgep.tn t

DefUlogsisuniveenvel algebra of Je

Remi R of En Gl is Lie algemeen homomorphism

ms R klop End Gl ms r U of End G

Lemmy 2 maps UCop onto DIG H and factors through

isomorphism x̅ Ulop Uloptnulgry Is DCG H

Rene in particular true for H K

Rene Sice H is ess cound klopt Ulop induces

Uloghuloptnungry Ulop Ulopinusgry










































1 14

Rae The map of Of induces an isomorphism of complex

algebras Ulogd klop via which we identify Furthermore

klopt vlog 7ᵉ Ulogsted

Ema Suppose G G and let Gd K be the analytic

subgroups of Ga hem lie algebras ofd leed

algebra homomorphism DLD DIG HI IDIGK

klopt Is Ulogd

o

µ In
DIGIHI IT DIGID

The bottom may is an.iso.in of algebra's










































1 15

Har chandraih.cm

or extends to Cartan subspace 2 of
9

Ree 2 In org oli ibk orqismasabelian.in op

Recall the iso DCGdeed If ep and
wat ad










































Reed yd Gd ted pcord
word 1 16

defined as follows
Fix Iwasawa deco of bed oord vd

PBW Ulogd Uloed vlgd te reducogdi

U no rest UCgdyk Ulord

Ulords PCord Ís Plad

U gd U Tpa Ho factors through

7 DCG K plad jwloed





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































