04 506V3&€/ lic 12 Whats next 74
4) ZOCQ,&'ZCOIJIOM 7£2V Q/éf/m; Zaﬂéf(jwl/z, 0
,Z) /7’/5/\6575 W@igﬂ ﬁa/'ffegones.

1) Locdlization for atfme zufejozxy, 0
11) /]/egajfivt lvel  Cocolizotion
Recall that ﬁ/)y[g) ( hene Og(g)“—’ﬁ/”/g) m e case
when ZCA//M') is & free akénf,c;f Sect! of Lee B)
is equivafent o D Moo

Consider £ affine case. Suppose K< A<y Since
kel £, ~, —c7u£|/afema classes are W= arbits (see Sec
13 of Lec 15) and we ek 4 Dree orbyt = (which ont,,
exsts 1] £ s SM#IOfeanJ Yo Brom %”).

Noxt recoall 4, aufejord :D_éTo (78) 4 atlme QMR/[DJ;
of D(Daymod”) hom Sec 12 of Lec 46. The followms
s due o Keshwere § Tamsaxi.

7]



7—ZVVI-' ﬂerefs Q 'é*éxcw‘lf efuir/a[ema
DOF) —=>Di.(F)
R soncks Vermas to £l objecks v Opgpyr

12) Bsitwe level  locadization

Now Suppose K2 N Hhevers an e?uimlena cLass
for ~, thoit is a free Wit T twns gut thot
Hevers a Comvafe Mdoj of ﬂm/a/fso due 1o Fashiver
X %mzsqzi, W/%/) one  Cruciak 00'//0’6%66 : 0Ne /e/Jches
T (th peimage of NG m GLED) with T, the
preimesge of He oppesite  Bord R m C[£1cCH)
nder Ha /V?/'eci/om Clt7] — (.

H shoudd be noted thot S jeom%‘/} of tls action
of IT=I1° on ClE) is very different Fpom that foo
I<T1 A/zzme[g) CHN/T ™ is an mpnrte tipe scheme,
white CH)/I i an W/—prejec;fme mdl-scheme ( Yhe
wion of p)/o()'ev{'wz schemes unoer chloseol eméea/o/m@s)\

71 Th T ovbrts on CON/T are of Pmrte dmension,



whte the T-orbits on C )1 are of Inite  codimen-

Sion ZH [ Su/‘fq/é’{e Sese. gu‘f n Some Woﬂs flL Sfac}c
T\NCE)/T" s pieer geasier Han T \(@)/1I":

I) Tbrs covered /} open substacks of £, form XL/F,

Whee X is smooth l/arze;f} g ):; (s A %zm‘e dimensioned
Mgi’/gmic greup.

I} 1# has o Nice /MW@Z[ Zﬂfey/)mfazf)on.' fL 7gmfzenf
C[[H]\ C’[/v.‘))/f[fq s —fle /’MOM' Stack a/ f-éwla//es

on P'so T|CH)/T parameternies (-bundes o
P w. V- reduction o O g B-redution at .

EX&VM/DZC'- ZUIf 4, = fm. /L/ere, e /&i/’ﬂl%&fé/’/f& ‘f/é Z/ﬂe
funozfes an ﬁjf’f}’lviaﬂzeo/ ot 0. A/eﬁuf 2 MO};DAISM

I'\cwy)/ I’ —7 Seno/mJ/ 2 bre bundle %o tts desree
T-s avwaZ%L a. Sstack /Somwp/nsm 77/5 cen fo elso

-3—1 Seen g}’ou)a fAeaV&'f/Ce/%_



In contrast, T\NCAONT" is Foirty complicated: (1)
o(e_cam/wsas into Zhe group proo/m)t I=7Z ><I-'O(e§ g by Hhe
/)favzous /mzmgm,oﬁ) T\CN/ T = 7=1" /mf/I

= Cof/m (Hormed syﬂwfm of C[[«]] )

The D-modutles abnt care aboit £his complica-
flons — 469 are of Topologicad natuve,cf. Exampte in
Sec 12 of Loc 17

ﬂamcs o 7) one  Can 0/€7f/}7c ‘f/(z Cﬁffﬁo”éz 0/
D-modiles on T |\CE)/T" - on gpen preces Ki/F;
%4 Jusf ﬁf}f jfl’olflé:é} e?uivwi ant &@‘/Mm/u//ej

And we sttt have the affine Bruhot decompsition:
I-\G[ﬁ‘)} = 4.{/{/“ INIXI [mte Zacalg& closed subschemes)

The /Dgfomﬂg 5 due to Kashiware 8 Tanisaki

—/Tl Appmxirwéc Hoovem: 3 a £-exach e?ac'wv/mcc



betueen (Swfajﬁ COM/Q%/O”S of ) oerved Ca]ffjowe_c
o 58 Domody g Seuchny Vormes 2o 4l

SA//E/C EX{GMS]OWJ' Z)(/.{ QI-\I;(IQ/IO

Im,ooréan% remare®: Whte the (md ) staces I\COEN/T &
T\CN/I° pae 7u1fe Aittevent ﬂec’r azilfﬁjcmes of
D-modules are Mosr/} reloted: D, (It) aclmits 2 Full
cméco/o/m& inte He oerived Ca7fccjorj, of D-mod o/ o
sending Lyx Oriaanype To 241 Or\uey/ze Momely we have
e conveluton Fanctor:

DD Mool = ey /1) B D(D-wod e@y/re)

DD -modl - ey pe): FBEG — F*G
ond. He full eméedofmg s given @ = Z’JO*C‘
This glves o example of ”,8»75% a/ua/&%é" %o be
reisited Cater



1.5) Towardl double affme Bezruxavmicor equivelence
The  Beuxaymiow euivalence, Dre (FT) — Do) CV[S%)
wes oftained From ED[C)’/MOD//V"B—%.D(Z‘U)~MOO(A;’®J
{} a///ﬂ/zmoe: we ado{ o /oo/g on Yo Chs and o/eoeene-
rate on e vhs. Tos nit dlear how p/%eﬁemjée He
Aud Lime but om con | ot least in P}’MM))/Q, add /az}a:
Seveyad times  but ﬂf}’quég_ the fod Zime ("double 2Hfine”)
MNe jyﬁs a Very camP&‘ca;ﬁeo/ jeomzytrzc 0 fjwé.
What s 7u;z‘c reasonadte m s comp bcoted wortd
s f[L o/ejaﬂemflon of $‘MO0/1~\ )70 =41 ﬁ)o/?
version of @6(ol,a( 5€) — & sutalle version of A cote-
gory of coherent sheaves on T (I7| CW8)/T°) (man mod-
Hcations //egw'reo(), A sdedormation of This ae;fcjog
js AgAcsf Wafét and s tradtabte 4 S’oe@d—ﬂeo—
yetic —feaém'c)wes mentioned n Sec 14 of Lec #
Quv vesulds w. Davis Suﬁesf 2 Sf}/ong Connec-
fion betwen 2hi CQ]ngOl’y, 8 4l constructible cate-
ﬂ gory 7?01/ fZa doulle Q/7[/}’){; 7/@ (/arwfy,. _thcrcsf/njfg,



for fZL usual 6{/7/}}74, /ﬁzg Va///mf} w/aif we j&‘f is ot
‘éﬂ IQEZ}’MKM/?[/COI/ C?MI;I/Q/ZEVI(,C 5% l‘éS COM/OOSI‘ZZIOﬂ W.
Losaul duabity.



2) H@/\asf Wa’ﬁ/nf ca]fegones.
2.1) Detmtion

Led A be a comptete locel Woetherien inp (fg.
Cllx,.x1) & Gt C, e an A-Onear abelian Ca;lfegorg w.

Homs thet are /mn‘efa_ jmerzz;fep/ over A

Dehmtion: A ﬁ/jAesf Wa{Jﬁf structure on fA i -
A poset (J <)

o £ o collection of standard a/jmfs 4, (t)ég st
(HWo) Each 4,(T) s Hod over A

(Hwi) ¥ MeCllol T zeT s, //ome/] (4,), M) #o.
(HW2) /7’om€/j (8,c) 4,(x)) #0 = T <7’

(H3) Eno/€A(aAcf))<—’—“~A # e

(Hwe) # ceT Pté(_j*p)’zy’ W @—»AA@) <t
te kemd s Htered {51 8,(v) w. T7T.

E&W)a}’}c! [a][f%o}’/es d/?/)éa}’/n} 7, /ecs 1 - 17 (Suf/ﬁ QS
Z{ guantum & affine czzzfejones) Qe not 454@5 h/a{ﬁéf



n ‘fle sense a/ 7,%'5 o/e/m/‘flon.
. oy Z70) Exfé/l (AA (z) %) (z")) #0=>7<T’

L) Exampge
Lot A- CUMT) 8 €= 0% Euip To-Z e e onder
restricted fom /. For € standares we fare o
Veyma modutes AA(T),ZGT (HW0)-(HW3) are
Io estabbsh (HW4) we aygue &5 follows  Stt
ﬁ—fﬂtz. Nite thet UR) is 3)’Qo(co/ /5( te monaid
Span Zzo(og,.-og)/WAch A, ave the S/m/o/e Voots,
[0}75)0(6»’ ’L(A SP&n ﬂ/ﬁ7$/@ 0/ all Aaﬂwgemaus efe-
ments WAQJC WJH is nt < B This 2 2- sided el
of Pnite codom
St Ny =[UlR) Ulh) g 18 A This is maturedly
a b modlute /wg a(/f/n} accoro(m} Lo Hho 51/40//)15)_ Set
Ri= pg (Uep@yy ) G
ﬂ and litss checr thot (HW$) holdls Jere:



. @ /s /yyﬁ/'eufn/e n 0“ Me OQ //omz,()@A [/) My [®
’/%/u aoé”}’lj /L/om

AGLY: (4, M) = 1/'”5/14 Z/{[mfﬁ m=0]
But e W&jﬁ:ﬂm W[%)ﬂ,m are £ whte all h/u’;éfs
O o < N (f Sec 2.1 m Lec6). So Z/[ﬂ)gﬁm

=0 & F fepresents the functor M—M, whidh is exact.

/" MDMCS h

* e com //na/ a £0/Mfguft j%g of {'Suéreps m N as in

Sec 2.3 of Lec 6. This yiedols & Htredtion
fo3=p<RcRe.<B=F w R/P ~2,()

st. §=C § T.>T if (<r Thic establishes £le /efw'feo/

properties



