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LLC for tori

Last time i F non -arch field

G reductiveIF and G splits over a tamely

ramified extension

Consider a Max torus S , elliptic, and

maximally un ramified

Given a regular character O -

- SCH → ex

→ regular supercaspidd Tl of GIF)

G. O) → Langlands parameter s

→ Langlands parameter for TL

Let F be a p-adic field GF=GalCEtF)

WF -- Weil gp

① If M is a discrete GF - mod , then

Hickam) is torsion for Do



② -11 - i H'IGF.lu/=ois2CTate) ②

③ Think H*CfEM) = HMX,L)
X = classifying space of CTF ,

£ I. s .

associated to M
.

Local class field theory
-

F'IF Galois finite ext f -- Gall 't't)

q=G4¥=W%'t'
Xyz ticket-witab

F
't → Wekindfnormntransfefr findus

'm XF IH,¥g=Wqab
trans¥* → Naab pull by l -cycle

Rmk Add functionality t require

Tt t frob → Fix the LEFT .



Let TF be a torus ③

GF arts on TF ⇒ GF arts on

X
*LT) = Hom ( TE , Gm)

⇒ Gf action on T=e×⑤zX*tD

Exercise

{ w, ¥
,

} , y = H' (WF'T)

⇐
{ TCH → ex ) c→ H' CNET)

Casey F't separable

7- Reset Elm ITH --CF't
"

T -

- Ind wtf city
Hom ITCH , ex) = Hom ( CF't , ex)
= Hom (Wfc, ex) = H' ( Nfl, ex)



= H' ( WF, Indah.IT ex) -- H'CWF, T)
④

X 't ' H'htt 's 4
IT 4

Let's consider two functors XF H' lxf.TW/

{ Tori IF } → { Abelian gps )

T ↳ Hon CTTH .

T '→ H' CWF, F)

That There is a unique natural equivalence

4 between these two functors sit
.

it is the one in case I for induced tri

PI uniqueness Fix TF choose

F'If Galois set T splits over F
'

T' = Reseat F't ← T
a product of copies of Resfqztetm .



Homltttt , H'CWF.TT ⑤

* t

Home'tH , ay →q , HEWETT
↳ unique

Existence Tff Fff Galois set TF' splits

[ → WE' → We → y → 1

We have the corestriction map

H '

CWFI, T) → H' ( WF, T)

KH trace

¥ H' txt, TEH e- H' HEINE) → H'K¥4
-

natural
Tl't't

Hom ( TITTY , E H'lwfe , F) proceed as slept

t t
Hom CTTH

,
ex) H' CWF, T)



Hankel , -

- Hom CTCF't . p
⑥

" ' (WF. It = Have, Ty , / ⇒ existence

PI ① Replace a
" by any Conn

. Liegp

⇒ enough to prove for IR , Nz

a) IR Hom ( ITF't.IR/--HomCX-xCTJxOzFElR)=Hom(X-xlTl,lR)HomlTtH.lR1=HomlX-xtD? IR) -- Hom#THR),

b) "Yz Hom ITTH, "Yz) -- TIFF Pontryagin dual

claim For any locally apt abelian gp G

with an action of a finite gp p

we have ( GD" = ( GT , ⇒ b)

② H' LW't ' , Ttp → H'CNET)



a) Replace ex by any divisible gp E ⑦
abelian

TV = Xax = HIT) G" Xz =X*CT)④zE

Any divisible abelian gp is a direct sum

of Q 's and
④
Map 's

⇒ E -- Q or %

b) E -- Q H' (WH Xa) -- H'(Z, Xx) =X

Touts on Xa the only coin .
comes from

the trivial repn .

i.e . from XII

H' CWF , Xia ) =Xa?

c) E -- %
.

H' ( WF, Xayz) = H' KTF, Xoyz)
( → x → Xa → Xoyz → I

⇒ H' (GF,X%) E HYGF, X) ( same for 't't



We are reduced to ⑧

H4GF , Hp = HTGF. X)

We define a surjection

X' → X at X' = ⑦ZEN

Reker ( x'→ X) HKGF, 121=0

HCG't, Hp → HYGFIXYP → HYGFI , Hp → o

+surj I fx' tfx

THEE, R) → H4GF, X
') → HTGF, x) → o

fxi bijection ⇒ fx is Suri f ⇒ fx iso
fk is surj


