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I Langlandsdualgroup
Assumefortherestoftoday Shk G is compact proper

G is anisotropic i.e Gaddoesnotcontain a Gm Q
TE BEG IF T I o XI I I

Eg Glue 215 8 e

g

x T Z I digg it D a a samian

Di 0 1,0 o

T Z ai aj it o ai ai anti ai

G Resaprap GlnQpr X T Z I at y itj.si oru
Frobpermutation 0 14 ait 5

T Zn II a g i j.si or O ai att It
Un g unramified X T Z E ai aj it

Frobpactsby ai an t C an ai

D di da da 03 an z an i an i an

It
dualgroup T B C G
sit ECT I X T E 0,0 X T ECT CT ECT OHOCT
Eg G Gh G Gln e 2B I F

G ResprayGln G GladxGlne x Gln e

T.obpI.ityrmutefactors
If G RestaGo G IndEEGo 9Gala

Gox Go F O copies

G Unlap G Gluey x i ty it



I p ed o X l n x i

o sends in to f i i
ti

ti
ti

Whythesigns Preservesthe positivedirection in eachsimplerootspare
e.g i 9 9

but C 9 f 9
TheLanglands dual GIF is G G ff.tw

replaethisbyGal elf
whereE anexthoffoverwhich

Gsplits

2 ExpectedGaloiscohomologyofétalelocalsystem
Satakeisomorphismrevisited splitversion

IBIG TH 4Ad E

TX a G
Ada

Sato 71kg Hk 71kt

Gla Nay 71kt e x D
W
a x

w

So a characterof 71kg a conjugacyclass inG

e.g 71kgGGIndGxÉÉ a Vp ix p
reflexfield

Kottwitz Given a Shimuradatum GX q Gm Ge def'd over É
Canconjugate sothat y is a

dominant cocharacter in X T XE



j g r
highestweightrepin re G GL y

Fact r extendsto a rep q G xGala Gl Vn

Given an unramified repn tip ftp.seg
elementinthecoset
Go uniqueupto

For a padicplace vofE get an unram reph conjugationbyG

Gale GxGalEpler Gl Vy Qe

Top t typo t t p0
Twist X Gale Qe

Or 1 a g
dimSho ErQp

Expectation Given a nice automorphicrepn T

H shacks 161 Q Ism we
Gale

j
some l adiclocalsystem

WG Y is unramified at where Kp ishyperspecial

Gale GL Vn
Or I b rn Yaps X Ov

3 Cohomologyofautomorphicvectorbundle
Recall Given a repnWof Q us locallyfreecoherentsheafWofShkG
Goal Compute H Shk G W e.g Hi Mi wk

Fact RE Rotolo E fortheadjointQ action
R'sheG I

AssumethatShk G is compact

Considerthe resolution d



0 Oshi G E É E It e
dimstalks

few Long
biowe'velearned REEF TERI

tensorwithW a resolutionof who

H Sholly 1 ttf lacaGaYkJow cfocaHKxoCptw o.i

H g Go Hom n p W

Att H't A K tow

Fiona
What is 9 Ka cohomology E.g Borel Wallach Chap1

Liealgebracohomology

of Liealgebra C V vectorspace
Define CAof V Hom notg V

d Cf g V C't of V isgivenby
df xo xq

1 Xi f xo Xi xq EgCD'df xixj Xo Xi xj g
Thecohomology is H of V with Ho g V V90
Relative lie algebracohomology

keg Lie subalgebra C V vectorspace
Define CA G K V Home it oh V Cat g V

11

f of V s f f x g dependsonly on each Xieok
f x is x xi Xg xfax ng forxEk

Canshowthatd sendsCA g k V intoC't g K V



Thecohomology is H g k V
g k cohomologyand g K cohomology

Letg be a liealg notnecessarily reductive soeitherof org
K mail compactsubgroup K ko 2K connectedcomponentof K
Assumethat K is reductive

Define CA g K V Honk 19191k V c9 g k DKK
So we have H g K V H g k V

theorem H't Shaky W Q ft H 9 Kate W

Example G Gla To discreteseries Th That

HA Ko TRW k I din'd
I
I H F Ko Foghat 1 din l it2totype Iggy a pt

Example F totallyrealfield G Res PGL

weight k ke eeHom er keall even
no TEHomFIR keso

H Sholly wk g g to Ox Fe ko tekke
TEHomER

pmultiplicityone
holdsforPGL

Concentrated in onedegree dint
indegree0 ifhe 2
indegree 1 if keto

So H Stalky wk is concentrated in degreeno



When V is an algebraic C repnof G def'd over a numberfield

I locallyconstantsheaf assoc toV
I

Shalky U I g Oshag
deRhamlocalsystem

1 Tshockfs

Get HISholy a LBJ Sholly VEIVor'shat Vasily

Sholly Ute resolution

Hkt ft twoHom a pt on p V
k

Ikf H of Ks To V

Langlandsobservation dimtimid g Ko twoV x dim repofGofhighestwtf

or ratherthis ishowLanglandsdiscoveredthedualgroup


