
①
¥:[ I ] [ 06 /omkov - Yun ] : Geometric reps of graded & rat 't

Cherednik algebras
123 Rep _ theory seminar 2.017 notes

.

Goals : Relation of affine Spr fibers & Hitchin fibers

✗ alg curve /k .

819
Follow § 6.6 of [ I ]

.

)
a :X→ ¥

.
/Am

Analogous : The product formula in [ Ng 'd : fund .
lemma

Uae Preinge -28%4 ≤×
prop 4.15.13

.

→ Ha-ha

☒ almost simple f-= acct )) homeroom of
connected

V1
stacks

simply conn .

red
. gpi

= ① "to]

lectuneOF



Rink : In [ I]
, Fn= Eat

""
') field ext . of F.

②

Fis = ¥,
Fn

For : e = 1 or 2 or 3

T
☒ = type A. D

↑
EG D4

.

Fix 0 : Me Out (G)

Th GIF) : group scheme over F
"
( Rested ☒ Fe ) /

Me

,

where Menu IG by out -

morp.

the ~ Fe by Galois action
.

Indy EIK ; will take e. =L

and : GC F) = ⑦ ④ Eat) )
.



Let BE GCF) standard p-ic subgp.

③

that is : • connected gp sub scheme of G( f)

• finite codimension

• F- Iwahorisubgp C- IP
.

Recall : Fix B. ≤ G Bored
.

Tv :Glo )→ G

t 1-2 0

I≤ Glo) := Ti' CB?
Ex : SLACF)

.

Parabolic . Gio)= [ 88 ]
I = [

00

' or [
° % ]

.

to 0

Upto GIF ) - conj : to 6 ]



Affine Springer fiber at NE FC F) = Lie GCF) ④

spp,r : = & Gp c- 91% /
Adi -8in a- keep , }

✗ : of → 9119=1-11w= :b

was ✗ : GIF ) → BCF)

F → £

kostant-e.com:

K : 8 (F) ↳ LCF )
u

a→ ¥

Twotomsaet.io#:Gmrot.qmdiL
• Gunt ≈ F- Oats) by scaling t.



⑤

⇒ quiet × and:b A FCF)
,
ECF?

⇔ :÷:÷÷::÷:÷:÷.⇒
.

"

Um ☒mco) e- Giant × and:L set : ckaradergp.
S ↳ Csm

,

5-d)
,

◦ → I → 7<+02→ ✗* ( Guto)-16

Gulu) → @ ad (F) ☒ Gunt ) ✗ Gmail 11-3 Cd ,
m )
"

s 1-3 ( Sds
,

Sm
,
s
- d) N

Define . fr {⇒ , = { a c- BCF) / • a regular. semis
.

_pie.

$
• a fixed under Amu, }

homogeneous of

slope 0 .

Sd
. act)= acsmt )

for all see# )
Ms

.

For a c- CCF)
,

view a : spec f-→ tors
. /



↳ Tla : Gattis /F) =~f¥µn=ÉÑ ) → w ⑥

(
Thin -3.25 : 6T¥

, Regi ><Ñ→w ]/w

IT : Éci> → W Let ✗ c- tL%
. ☐

10-12-35

Define a -_ XCX -50 ) C- ÑˢCFÑ\
* = ④ Its

Regularity of -4=3 a c- first ! ) ⇐%
testee

dewrpos:-c

Def : ais called elliptic , if #
FACE">7=0

.

under #D



⑦

Willfocusoni f- Kia)

spp
,
a
:= spp.r.ae 6%0

.

Symmetry : Gim CN) fixes 2 ⇒ ☒ into) ~ SRP
, a.

Gg :
= 3 8 c- Gif ) / adcg")r=r } A Spip , a

Gr * Gmu) At Spira
.



In § 3.3.7 :LocalPicardgp_g@Ass_miN2O.addnicssi6leslopes.t:

:C F) % ≤ ECOF )

£ all I

Think : A : spec of→
¥

let I over of : universal centr.gpschene.FI/e=:J
Regular centralizer gp scheme J over 8

Ja : = a*J gp scheme over Of.

• Commutative gp scheme %%er BCF)% :

u

-be a

fiber Pa :=JaiF )/Jaco)
.

local PÉard8P .

Note : leman 5.2.5 : GMF) nÑfWugh Pa
.

That is: Jacf) I GRCF) & Jake) acts trivially on SPIP.ie.



E. IRecall :
F. = eat, G reductive 8Pa

.

Fn= eat't ))
G (F) = G ☒ Eat))

.

Es = Un Fn e

of -5 811g =tHw=8
E.

FCF) → BCF)

F ← i ¥
Fix N= & C- IQ

> ◦ slope Fix PE GIF ) parabolic e.g. # Glo)
or I

,

sp, no
Fiber Spa:=ˢPr= & 8£ G'¥ / Adcs" ) r c- Heap , }

↓
8 (F) = { qe e (F) /

• a regular . ss
•

a fixed by Gimeno , }



cla-rifhat.sn : e) Emin) → ⇐%-) * Gunt)× audit 84
S 1-3 ( Sdsu

,

Sm
,

g-d)

e.g : r= [ a
'

◦ ] c- ke( PGLACF ? )
.

sds:-[ '

◦ %]
s
-dorsals:-[ o

'

Ea ] [ +:b] to's:]
= [ Eat. if [ is:]
= [

° Sd

]5-dtd 0
scale
# 2T

[
° se

sdtd ] = see [ Feb]



②
. Def : F- torus -1 : an alggptt ,

at

1-(E) ⇐ (F- × ) ? F- alg closure .

Tis split/F if TCF)=~ (Fx) ?

[GKM : Gorsky - Kottwitz - Macpherson ] 55.2.5.3.

E- eats) ≤ Fs ≤ I A≤ G
$
sepruble closure

Max torus

←
Weyegp

{ Max
.

F-tori in 9% ,,⇒wng< H' (F
,

W ) -- H'Cspecf , W)
ét
I H' ( G.LCFSIF), W)



Recall : H'etcspecf, MCF) ) = H' ( Galcfs/F) , MCÉT
↳ ""¥
action of

9 Galles /F)
Assume : group /F. = { f : Gates/F) → M / E- wages

f- 18h)=§ . for))••flg ) 31
g ⇔ G. a) • at for some

Tu Tu a c- M
.

If Galles/F) A Mts) trivial

⇒ H'CF
,
M > = Home Galts/F)

,
Mits > )

.

NOWT
: F-tows in GCF)

Define GaKFs/F) → GIFs )
⇒ 1- he GCFS )

q
8 htoch !

sit F- h Ah?
= 8th ) It Ich)

"
1- oocyte

8 c- Galles/F)



Eg : r=[ % ! ]=[ᵗ± ¥11T" ;] 1- ± -1¥
'

¥ ]I 1 Ét¥
' '

' '

h ñ!
Galia /F) = 3¥ s.ti8Ct± ) = - t "?

talk ] h
-1

- ,
f- [

⇔
-t.az/t:oT--h [

- toes

⇒ or [
- t

- ¥ EE
' l = och , [

talk

-talk / ich )
"

hi'ʳh=f¥¥¥ E.) [
+ ¥ -

EE ]1 I

⇒ Koch))"[ᵗʰ+h-181h )=L : : Jew
=[

talk
- td" ]

⇒ htoch )=[
° '

to]
C- W

.



clearly :
htoch ) C- NGCA )

.

& 81-7 htoch ) coboundary .

(
like 1-= hah

" he Gets
.

= ohh) A 8Ch5
' 8.6L

⇒ kitschy
"

Ah-180h))
= A

.

⇒ Tina Ker [ H' CF , Nc> CAI ) → HYF
,
GED ]

1 → A → Naca) → W→ 1

→ HKF
, A) → H' CF

,
Naca ))

"

'

H' ( F , W)

¥ since for our field F , H'CF, T
'

)=0

for any F- torus T !

⇒ { Maxton in G'F)% ↳ H'CFW)
.

12m€ : split tori 1-7 trial map.



On the other hand
.

It 1- Gayle Galt:/F)→w

→ Gall Fa / F) → w

yo
cyclic order lwl

generator Txt : tÉ3µit±'

Ilwl I-3 W

lift WEW to 5€ NACA ) Lett := orders)

⇒ Gal CFEIF ) → NACA)

Ie 1-3 w•

Ñ Semisimple ⇒ 7- Max tows A
'
in Gi)

C- Gig at : WE A'ce)
.



By Hilbert 's -1hm 90 ⇒ H' [ Galcfelf )
,

A'CFE ) ) = { '3. .

A' ( Ee ) split torus /Fe
8.8L

⇒ 7- an ett GE AKFE ) sit

b- ' ITCH = w•
.

Define the Max.

torus

T : = 1611-6-1
. gives the explicit construction of -1.

{
Infect : bis expect :

% c- A'CK ) has orders
.

⇒ 7- ME ✗* CA
' )

,
sit illsé

' )=Ñ
"

Humic
,
A' )

.

Set 6 :=µ ( te)
-1

then : 6-' Eucb ) =D )



In[0T]Thm3.2.5_: 8€

• CF)% ¥5 Regcwtolw .

11

{ ( IT> × > it
: ÉCD → W

For VE GIF) regular hour.

Leff. =P (1) C- 8" ( eigenvector under %)
.

✗ c- #⇒ hit
" ? }E

Fy : = the centralizer of Yin of ( normalized by /w- sin
. Cong .

ÉD ayy)
choose ge Glad sit adg @ y )=t

⇒ We get a k⇒E . ?

Ttg item → Ngad ( FY ) I Ngaceclt ) →w
& the vector

.

8↳ g-
'

8cg)

Xg : = adcg ) Yet
.

⇒ ⇐g. ✗g) c- Regan )ñ /w
.



Symmetry on Spo : ② Ggtt ) * Gmc -0) 8€
to

↓ torus

I?j{F)
.

Assumes :
N addinissible

⇒ a C- 6 (F) ≤ 6%10 )

J
a universal centralizer gp

↓

a: spec OF → 6
scheme

.

{
Jaco ) = a*J on Spedo)

Ja (F) I GRCF ?

Lemuria:-b , 2.5 : The action of GRCF) on Spn factors through

Path : = Jatt ) /Jaco) → Pu Cohn
. gp

scheme / 6%
.



I) Hitchin fibers : ⑨

✗= weighted prog -
line

.

112cm
, e)

= [4+2190,0] } /Gem ] quotient stack.

Gm action : by weight cnn.es
.

/0=
no non- trial

antomrfhIdentify : deg : pic Cx) → Ink
is = [1.0]

0×10) a- °

For 2
, degL > 0.

tfocx , 2) = ① [ % RIM deg 2
hour

. polys in 3,2 ,
total weight

Gmt
#
A ✗ (t

,

[s.rs ) 1-7 Ct }
, z ?

M- deg ?



Fix IP ≤ GCF )

→ group scheme Lip two opens : V=X\3o }
④

¥ = etc -63
.

gluing ④ ✗ V and IP
over over

V=✗\%}
.

along : Spectre = Specials?

How -6 glue ?

13-+4 ☒ ✗V /
specf

& IP /
specf

are canonically

isomorphic to the group scheme
✗ Spec F.



Fix IP ≤ GCF) he → × line bundle
.

④
f- owl later )

.

D-efju.tl#:-- { ce , ce , / • E : Gp - tensor over × .

• Ye 1-IT × , Adgcs> ④ 1)
}

P It

@ ✗ Lie Cfp)) -④L
HiÉ: Gp

r r

flip
"ᵗ
→ A= ⊕ HIX

,

L⊕④)=⊕ Elsie]

i=o
i-4 di - mdegl-2?

will explain

\



Intrinsic : ④
dit

X : of → 76 = Spec syucFD9@G.Gm-equiv.G
A 6 trivial

.

ma AICE) → Ex 6 = ✗✗ 6
.

It G-

Egg
twist by L
→

Ad ④L→ Xx@ ☒2) = :q×,g←
is not a

vector
bundle

But just
a
bundle .

\

XE.hu#tfCX,AdCEIxoL)→ Hic × , Cox , I. = H .

E
Hitchin map CE

, 4) → ✗ e. 214 )



Non-canonical : ④

Recall : 6 .= spec symCY*)G= spec# *)
"

Symlog *) = Sym ct*)Y= Poly ring in nirari -61?
6

fi
,

- "

, fr hoinug . generator

deg : di, -

; dr.

View : fi : of
④ di
→ I G- tnraitpolyunl.

For any G- torsion
E over ×

.

fi : AdcE)
④ di
→ Ox

.

w f¥ : (Adee ) ☒ 2)
④ & '

→ L
di

.



④
Let 4 Higgs field on E. . : 4 c- 1-19 AdiE) ④ 1)

.

④ I

?Evaluate fit on the section 9*4
'

of (AI (E) ☒2)

get : fit ( y ☒ Ii ) e- tic X , L
☒ did

t¥ G= GLN
. Sync#

w
= ① [ ei

,
- i.

,
en ]

fi=ei= element rag sym . poly
deg 1,2 ,

. . -

,
n

.

ft (4*4) = Gettin char
. poly -f 4

.

weft in Det CTI - 91=0
.



Consider the locus :
④

A ≤ A = { a : ✗ → Celsius }
21

{ a : generic pt
↳ [824am ] }

-

Twotomsatons :

Grunt Ar X by : (t
,

[ER ] ) 1-7 Et }
. 2 ?

Induces
→ Gupta µ Hit

☆ zf (3. 2) ↳ fete
,
2?



and:L ≈ µ Hit ④
p

ICE , 4) 1-3 ( S
,

b-g)

↓
☆ 8- by weights . db.dz

,
- -

. & ?

Def-i.ae/&-shomoge . of slope 0, tf it is fixed by
Gmos ≤ qm% and :L

.

Focus on :

ftp.j.pl?p,o-tbG.----Te%a1-alspecko
.



global .

S-yu.me#-:on Hitchin : § 6.3.6
.

•
. Pax Gmu)

.

⊕
Pullback
11

One-way: ≈ - is Jj → I

↓ quot by um ↓ ↓

✗ b- ✗183 c- is 1am ¥
→ v56
,1µm

Glue Ja &
Jaw = Um - descent from JT

.

↓ ¥ to get Jx
Spec'd

Alternating : a :X→ 82
,

a Lection
.

←
commutative.

Cartesian diag :

Ja → Je = I ✗ Totes
☒mdil

↓ ↓
✗→ Es = To ×

☒nieiiotc .LYglobal .

Define Pa = Moduli stack of Ja
- torsos over X

.



A Ja- torsor ( Qu
,
Qu

,

T) : Qu : Ja /u -torsor over U=X\ is

Qv :

Um - equiv Ja - torsor over it⑧{ (→ Takeru - torsor Qvbnv on UN
vice descent )

T : Ison of Jalunv - tuber

T : Qu "→ Q Teru
.

gl .

local analog e of Pa
✗EX - 303

,

Pa
,
✗
= moduli of Ja- torsos

over spec

together with atrivilizek
over spec k% )

Pa
,
aid = Jackie )/Ja /OI?

At x=w . Pa ,
is = €aCFm.

)/Jacotin))
"

?



Hitchings :

(9--04) ④

Fix a c- ☆
.

(6--54)

Spectre : Ya ≤ Tot (2) = Spec CO -01-1 -02-2+0 . - )
\ = spec( sym 10-01-47

degnñ↓ñ
map

>fair .
she-

oh ×
✗ aeH9✗ ,

L④di )
i

La : L
- n
→ I# Otter>

= 0+02+-101-2 -0 - ' _

(c- 1)Man , C- s)
""

ant
,

_ . -

,
-91
, 1,0 ' ' )

adjunction
V0

tea : 1- n → Oates ,
,
Image = Ja

.



Ya = Spec ¢6 -0 2-
'
⊕ - -%# ideal sheet

②
Triuilize L on Us ×

open.
←

coordinate &
.

Yalu ≤ uxxt

giving by yn- yn
-'
a

,
-1 - - + c-1)

"

an __ 0

PI : For a c- A
L .

←
torsion free ooh . Oya

µ
Hit

a
€ Pic Ya)

- modules that 're

generically - f- Hat

q
\

c-sour
.
as stacks

• When Ya smooth
. Picc Ya ) = PiccYa )

.



pnofofp.ro#: ②
Giron :

CE
, & : E-→ E- ☒ L )

Think & : hi ' → End (E)

or & : synth" ) → End CE?

⇒ E is a sheafof mod over sync 2-
')

Let E~ : = Corney? Goh . sheaf on spec syn CE
')

"

Tet ( IL)

⇒ ¥ is supported on Ya e- Toti 2)

,

( since Hamilton Cayley -1hm ⇒ t matrix A satisfies its own
char eqn ) .

Tv*E~ = E ⇒ É tors or free

Now check : Ey dim 1
, for YE Tv

-'
Cze)

,

HE ✗ generic pt .

fiber



Fix an c-som
. La→ I ④

⇒ % : Ea → Ese an operator

y <→ an eigenvalue Ny of Ole
.

Éy = Coker lobe - Dy )

a generic ⇒ ay tnxtipliciey 1 ⇒ dim Ey~=l .

InveBeCwstmctiu_ :
E. = To# É

€ Canonical Tv
*£' →

Tote 2)
→ Ya

↳ Oya → TEL
.

④É¥¥-w → E- → E ☒ THE

É> E → E ☒ L
. ☒



G- Ghn

⇒ Pitta) A 14
"
= Picta )

claim : Pasko = pic [Ya ) group
scheme of

Jen : regular
centralizer.

Tv :
Ya Extol

↓

¥ Tox .sn

The group ④a) a = The group of
invertible functions on

TV
-' ( K)

Ja
tl ≤ ✗

↓ Same as an invertible function on Ya / '

u
.open it

⇒ Ja - torsor on ✗ = Gm - torsos on Ta
global

⇒ pa= Picc Ya?



PIP 0>0
,

addmissile slope.

②
"

dan
'

Aˢˢ :

The aockaracter dg.ve ✗* ( Iad)
'

lifts -6 ✗* III.

(1) -7 a surjective map :

ftp.o ✗
p9lᵈᵈ'

→ H' can
,
-11)= Mlp

,
N

per
fibers are homeomorphic to [ Spp , -0/5]

(⇒ H'Um
,
-117--0 Tat?

-

complex calculating
(2) If Ñ is elliptic .

then :

we have a homeomorphism over
0[spp.ro/s~J=~/Uip.v



loc

fiberwise equiv .
under Po Xi Guay

⑤
glo .

& The ☒ Anew?

① What's § ? (→5 → 1295 ysseobae~

-

→ H' cnn.IT) → 1.)
.

stacks
.

8 gp scheme over BC F) % :

Define :

-

§ := the centralizer of 8 in GC F)
$""
≤ GRIF?

BY :

ga z --☒aCUm)
-

,
where Tia : Éci)→ W

.

Abouttheis-m-if-orfxedr.net ) C- Tris

IT '= Cg ( Ke ) ) is a max torus



& The principal grading ☒ : Um→ ☒
ad ④

normalize it

⇒ ☒ induces

Tl : Mm → N
⇐ ad
(T ') ti = W '

⇒ 5a= ↳ creep = Tim * Timm>
t

centralizer in Gi of both the grading ☒ & He?



④



E-xauple6.6.lt :
⑥

G = Pola
.

F- (¥ d)
.

d>o o⇐ integer.

Gift: :D
.

a = ✗ ( r)
.

0=112
.

° t.cl/ 2) = (-4-5)%2
,

since :
Sd . (

- talk o

es

IT
,
CPGLA ) = Toc PGLZCF ) ) = 242

.

⇒ Flq=G( F) /Gio , has two components.
& Fla

, a



Regular centralizer gp ④
Ja = Centralizer r in G

= { 5- [ ? :] / [
a 6

ca ] [ % !] -- Get ] [ :&]
¥

- Gtd

a) = [
e dLdtd C tdatdb ]

¥

btᵈ=c

/ a-- a ⇒ 8=[5*4]
dtd=tᵈa-

L
e=t#



⑧
Jacf) = £ ( ✗ 9

tag × ) / ✗ 'YEF
,
F- tdyi≠o} /⇔

.

1T : Ma → W= Sa nu LT 's } [ ta] IT :]
- I → [ % ] [

'

a] = [8 ? ] = [
'

◦ ai ]inPG2z

ST ⇐ TIME 9+-1 } → Jacf )

-1 ↳ [
° '

too]
.

Fa nu Spg
, a by permutes the two components.

⇒ spa , a / I = ⇐G. a)
°

.



Describe MG
,
a
,

a = - gal C- PCX, uchi)=A ④

1=00 ) ( tr=o & we only)
.= 6( alla )

have det

A point in MG
, a

= Ma /Piccx)

= { CV , g) /
✓

¥
tank 2 V. bundle

. 4:b → ✓④ 61dL

sit : 92=9? id .

:b -72×06144-9 U☒6cd
/Pian)

PKCX) ru Ma

N ( V. g) ( N☒V
,
idgaf )

.



Any ✓ = Coca ) -06 (6)

May assure ✓ = 0+0 6C 42 ) ( upto Piccx) )
③

- action

6+06142) ?_? 0142)⊕6(n¥ )

I
" s ]Z - X

.

✗ C- ① [5,2] d
and X4yz=gd

YE EEG
, R ] d- n #

( [
✗ s{ 2- c- ICES . 43 Itn

. z -×
] - [

×

a- - x ]

≈±yz!% =/
"" YZ °

]=sd:-)degen -4 0 ZY -1×2
⇒ n must be odd

.

1 ? ! &# ≤ d.



Monomial like

4 deggcxz
) < I

deg /Barb ):=za+6= {
even

.

bereft
deggcyz ) < d. odd 6 odd

n

even⇒ I / ✗7- yz .
⇒ of / × , g. z .

? d⇒•x4yz= 5 ⇒ ✗=L
,

Y=w
, 2=-1 .
-

- 9

deg _- th deg
1- h

.

Su : = the spare of all such matricesq-
Fix ✗

,

⇒ finite way choices of L ,
Z

. upto scalar.

⇒ ᵈ" " = " "" ①↳
"
" &

[
" ""

"

I - 3%2
✗

life @ %)? %
,

.
. . ,&"IÑ

= It @g⑤ Taffiesdoesn't
make sense

.

= ⇒



⑤
Hn := Hutt ④ 01%1 ) /Gm Nv Sn by conj .

I

⇒ [ ✗ ° ] ✗ c-

Y 1
LE EEE , 1)

n

diw(Hn)=n-⇒ = It n+÷
!

⇒ Ma = I Snliyn dimsn/Hn= ÷
.

q
⇐ n≤ d
n odd

stratifaat.

Top .

strata SHH
,

# dim ¥
The top dim component !



⑤
Exapee ☒ = Sla

.

G- Acr )

0 I
= ✗ ( toto)

.

SPs2a.aE@PPG2a.a)
°

connected component.

But : Ma,a=4
.

Reasons: CV
, 9) C- Mg

. a.
⇒ N= 0C- %) ④ Gentz ?

T
522-6616

.

⇒ 9= [
✗ is

z - × ] ✗ c- ICENI

{ LE GEER] d-zn



34C
Z E I [ 3.2 ] d -12h(

✗z+yz= 3d
.

the deg [ x2 ){
dodd

⇒
< I

3 deg 2 degoscyz) < I

⇒ x7yz=3ᵈ has w=sobn !

Assumption ( 6. 9) fa in this case !



35L
Steph :

Defiuetuemap :

spp.vpje.fr?-1U,p.o .

over AP
.

⑥ The map : eo : An→ CCF)u is an isomorphism.

[ lemma 6.5.13 . at a / species
V1

v1

AY DHE

⑥
.

Construct the Higgs Gudleonv ( §
6. G- 1)

with invariant

@ '
× AP

, %) over At
.

St au :=alv

where :V= ✗ 1903
.



*Futon-7"".

Let : Et = Gv : trivial Gu - torsor over V. 34
0=-101 ]

• = [ , , ] § ≈← £

P ↓ Mm
antenna

↓
✗ ← Y

,

← •1am
Um NG

-Tricity .

,✗-2s}
¥

'

Cam
,
G) = Harcum ,

Aggsf on EF
" !

= -4m ≥
.

6 : Ñ → of together with 1- coyote ↓
Sit : Yes c- Um

,

E-Mm
.

-3 §

bcgv ) =5ᵈAd(ÉÑ bcv?. .

/



Recall : 37L
L line bundle on Ñ

,

with elm - eqwivasit structure .

4
classified by a class in H' [Mm ,

Gm)

2101
The i
class [ £ / u ] is dim

,

⇒ 7am - equiv.

isom L /≈ → Exit
5-t Mm action on it

via d- th power



Choose the Higgs field 69 : 38L

Take 6 to be : I z ⇒ og

frostat section .
where :

au = a / ✓ : I → E.
.

10

µm - equivariant , ,

where
: Mm a 6 by
3 : 8→ 6

Take the 1- coay.de to be :

C '→ Jd . c.

Um→ a

E. (9) = 5- R
,

a c- ☒*(F) lifting of dose ☒*IT?



IEEE : 3C

ftp.u : Spp
,
u
→ NIP

,
-0

.

gYp
GIP → •

a B- Higg bundle CEO
,
%) over spec .

↑
trivial B- tob% E- Adcgt) treat

e- E.• ¥ Lie P

•

An isomorphicsoon .

@→ %) /
spec

(G , Kcal)
.

Ad (g)

Now : @ '

,

49 ) / species = ( G , Ma D



⇒ Glue ( E-%) with CE Yei ) along 9¥44
.

⇒ Get a map /ftp.ai-spp.a-MIP.a#aeAEo
.

By construction . p%→p% over e.CF ) ⇒ -16%
.

⇒

spip.opgg.IT → Miku
.

EEPZ : The short exact self
- f stacks

↳ I → polo
-

→ pie → H' cnn.IT> → 1
.



41L
The map : PK → pose ÷

gluing a Ja
- tobior over spec with a trivial Ja,v -

tobor over ✓

V → [To 's ] life to

≈ → t%
,

ÑE ④ 12
.

The regular centralizer Ja , v = Ñ
"

-11
9

§ 3.3.7 : Use this lifcy .

Mm Ñ by

Tl: Mm→ WAIT



⇒ Ja
> v

- tors or on V < um - eqwvt IT- torso rs⇐
over F.

Any IT- tonsor on Ñ is
µm -

equiv . str on
- trivial F-tobor

trivial
,
& f

H' cnn.IT )
.

⇒ Gives The→ H' Cam .IT)

If a Ja - torsos on ✗ has trivial class -Ñᵗ
,

⇒ it comes from gluing a Ja - tors or on spec
.

⇒ lies in the image of Pale ⇒ H' cnn.IT) = Cokemel.



☒

Kerl Pb
'

→ Past ) = automorphism gp of such a

a.

Ja - torsor

= 1-
En)

I §
.

I#


