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Abstract

Link DBFAEBOBRICIE, BFHORBEEHV3EDL, KZ HFBERICHK
I5E/ FOI—REZAV 2BENFEL T3, ThHEDOREROBEKTHLY
5% Lie ROEXBZE/M %, Affine Grassmannian D[FIZS perverse sheaves Tl X #i
ABTET, KOMBLREREZIMO ML, BOAREBEERTZCL2EELT S,

1 Introduction

BY#HZRAWVW, Link ORERICDOVWTHIAR T %, HETE LD n SORBZEMZ
Conf(Cln:={(21,-++ ,2:) €C"z; # 25, fori#j} L UTEET %,

FHM Lie AL LT g2—DBELTEE, V% U(g)-module £T3 L, Conf(C),
EiZidver 27 7 A 73— & Uz vector bundle BMEET B, T 0D vector bundle Il KZ
connection &FHIN S flat connection DREEAEE D, FHIC K> T, m(Conf(C),) D
Ve ENOERANEX %, BEBZERMOBEARRIE. pure braid BTN R B L FEIT
BHo7ze mConf(C),) ~ P Link Theory TN 3 BFAERIE. Conf(C), ICHL
T, n RDONFEE S, DVEATE 572228 Conf(C)n/Sn, T LERKDFEIC K ST
1(Conf(C)n/Ss) ~ B, Braid BOEBMNEE 5. T D Braid BOEBIC & > TRFF
BRMVEE > Tz, KZHERIC X % Braid B#OEBICIE, U(g)—module Z{HF LizH,
BTRU,(g)—module &, ZDHBUCHNKT 3 R—1TFIEAVEC LICE->T, FEAE
BB oNhs TSN TWVS,

CDXSBERFALEROMEL LT, sl &, FD vector BBIATHET B Jones LHER, sl,
&, Z O vector RBUATHET 5 HOMFLY ZENX A LM SN TV 5,

T 5o Je Link DRERDEKE 1/z—7 T, Khovanov IZ & > T, Link LIZH LT,
H**(L) £\ bigraded 7% module D Link RNER T, weight 1% D Euler 4% Jones B
RE&—HT 5 &5 GRS Nz,

Jones(L) = Z(—l)iqjdimHi’ i(L)

Khovanov & Rozansky (&5 IC, T bigraded module IOFRZER T, HOMFLY ZIER%
weight {f & D Euler & L TROK S BMEEK LIz, TORERIZ. HSRED functo-
riality 2> TH D, Jones FERK D &N EAERBTH B ENHSONTVEMN, 2
NETOBFHR Le ROEXBHBERA VS AL BRENTED., FRhETOZEHERAAR
ZREEOBNOEITHBTH oz, T0%. BRAEREME LT KZ ABRRNCBFHROER
#iZ iV T Khovanov homology ¥ PN 5 T NS DRERY, BFHEKT 2 C L HHES
MESIMENS TENRREL B, TOMETIE, COMBEICHNT 2HINEREEEX
5T LY B,
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2 Affine Grassmannian & Geometric Satake ¥/t

G % connected reductive group & L. G %% ® Langlands dual group ¥ 3%, Langlands
dual group £1&. G @ root 7—2 & G @ coroot T—X &—H, L. G D coroot F— X G
Droot T—XL—WTBLXOBEDTH S,
K =C((2)), 0 =C[[z]] £ LIz ¥iZ. G D affine Grassmannian % G = G(K)/G(0) &
LTERT %,
A% G D coweight lattice ¥ T B &, G(K)/G(O) DERFEELRMT TN TES, G(O)
B G WKMER L TWT, D orbit i& dominant coweight ICK>T/IRFTAFTAXENT
WT

Gg = U)@ﬁg()‘;.

MDD, TORE, G) &, A€ At D G(O)-orbit TH B,

HiZ, G l3HR KTE'C& D. FORTTIE p % positive root Dhalf sum T 5L, < )\, 2p >

fa/s ‘(L‘ %,

g* % G D Gg TD closure £33 &, projective variety &7 TW\T gé, = UucnG* &

7‘;") TL\%O

FEIC A Y minuscule BT gq G &7 D, smoothiC/x> T3, KD —HAIK

RTHEHILT R HEIBON, Dk, FICHSRVED &, BHEOABIC2T minuscule X

BEREZD, ICM % g* @ intersection cohomology complex & U, Pervge)(9¢) Z G

L+ G(0O) RIZ perverse sheaves D757 category £§ B L., 2T D object (& IC* DERM]

THEHIBZLHHLBNT NS,

Pervc;. 0y(Ga) & convolution product EPHENZBMBENEX > TV T, TAICEST
‘/Jl/c‘:t{') TU %, Tannakian formalism IC &% &, 7>V )V Pervg o) (Ge) 05

632 Hopf ({BOBEZID H9 C LHHRS, COBEEZAVD L, ROEH ‘Té’»’i"l%o

Theorem 2.1. Geometric Satake Xth>
TYVIVEEUTOREMFEL TV S, Pervg g (Ge) ~ Rep(G)
BICVMQ. ...V 2 GDER module LT B L., ICM x--- x IC» BHIGELTW53,

3 BEAFAEEM: Jones BIHI

Geometric Satake SIGIC & B &, KZABRRICK>TEDTWEE/ FOI—RHTD
Conf(C), £ vector bundle ® fiber space VM ® --- ® V» & ICM % --- x IC* £\
intersection cohomology complex TEEMIBZTLHREENS, ICM +---x IC 1}
g"l * ook g’\" £\ variety @ intersection cohomology complex T > 7’Lo Zhicko
T KZ ﬁﬁ‘t@—‘&‘l‘lb'ﬂi Lie BROFRHZRI % cohomology & U THRHD K 5 B BRRAEMN
fiber &7 % fibration BWFEEL T3 LHIRFE NS,

EHARE LT, g=sh L, BREEMV & LT, vector BHRZ L >T. TNZEME
NS 2 FiEZIRTRT %o

SL, iZ39 % dual Langlands group (& PGL, TH > 7z,

w % PG L, ® minuscule coweight & U, G¢¢;, & PGL,-affine Grassmannian TD PGL,y(O)-
orbit £3 %, ZHN 5D fusion product Gigy, * -+ * Gogp, & VO IS B variety T
Hotz,

Lo % gP(;L2 W@ PGL((’))-identity coset k?’% é: %\ (L1, LQ) € gPGL2 X QPGLZ 7{)‘ L1 - Lg



TH5 LI (Ly, L) B (Lo, 2) © PGLy(K)-orbit 1cB LTV BHTH B L3 5.

T D,

Gbars * -+ * Gpor, = {(L1, -+, Ln) € Gpgr,[Lo = Ly — -+ = Lo} TH 3,

Yo = G8cr, x - * Gper, EB L MHEMICIRY, & P! O iterated bundle & [@HTH 0.
Yo (P &oTW0W%, Z2CY,xY,, 1<i<n®

7= {(L, ) € Yo x YalLn % L}

LEDBET B, Z & variety TH D, Oz % kernel & U7z Fourie-Mukai 24

0;: DMY,) — Db(Y,) BEZ B L, THUd derived category D(Y,) D autoequivalence
ZFEL TS,

COEFMEICEIL T, RO EARILL TV 3B,

Theorem 3.1. Db(Y,,) L autoequivalence o; 1& braid relation % i&1-3,

o'ioajoai%ajoa'iooj

HYY,) 2 VO THo DT, LOFEHRIKZ HABEXPEFHORREZANTESNT
W7z braid BEORBD category RTH 5 L EX 5T L HIRSB, TD o, ZFWT bigraded
7% Link homoology M E N, Z D weight 1 ¥ Euler £l Jones FERB & —Bd 3., &
ICERERUTETO LD/ H*(PY) E—BLTW\3,

4 RAFNLHEE: —KROBSE

Geometric Satake XIS LD TIE K 0 3 EANZE, B LTOERPEZ LN
Tz,

R ZNERTAREROBERE X O —RICITS 12DICE. COREXEBETRENS S,
X7%ZC EDsmoothcurve & L, z € X #—D& 3, COE, O, %EZ%¢, COBI
Clz] &5 —ZHR & non-canonical Ti3H 3 H, FE—HT 3 LAHES,
COXIIT, O, & Clz] LOMDFEBZEDB T L2z € X DEDH D T coordinate % 5E
Dz NI,

T DTN EREEEEZBLNS T IR, O, DEBILEEZZCLERRT T ENT
%, PRRCL)| REZ 3T L LAIETSH .

C((2)) & C[[2]] DFHETH BT 5, L THL L TV 7z affine Grassmannian G(K)/G(O)
X G(K,)/G(O,) LE—1HT B C LAk S, R

O, ® K ldze XIKHRTIRTH-72DT, G(K,)/G(O,)iE X LicD>TWV3B L
EZBTENHKS,

PLEDEENS, affine Grassmannian (& smooth curve & BEBICEE L TV 3D TR
DEHREING, TOTLELVBHICERT 5, BEEAHEIRMUTISRNS bundle D
B TH 5,

Proposition 1. P7%Z X E® principal G-bundle £33, DK, Pl X — 2 T trivialize
T BT ENHKS,
EHIC X — zld affine curve L > T3,

principal bundleP i$ z € X DEETEHBILT 2T LN TE, £, LOMEHS
X -z TLHIET 5T LAHKS, X — 2 b affine variety DEEZFOT LMD, X b
O bundle D moduli 22 Bunds(X) & G(Ax_.) \ G(K.)/G(O,) LA—#ENh3, D
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L3 RRA—E@ENENB L, &L L0 affine Grassmannian i z € X O loocal coordinate
ZEDBT L, Bunda(X) & G(Ax—) ZAVWTERTZ I ENEZ LN,

G(Ax_) H'Bundle D trivialization 2R LT\l L #EZX B L, {(P,¢): P € Bundz(X), ¢

Py|x-z = P|x_z an isomorphism, Py trivial bundle} £ 7%, TOHERIRDX S5 X
HT#D 3T EHHKS,
Theorem 4 1. X % smooth curve £ L, = € X ZERICES L.
G(K)/G(O) ~ {P,principal G — bundle, ¢ : trivialization of P over (X —x)}}
bt bfﬁﬁ' T kS,

D3I LT, affine Grassmaniann &, curve L bundle ® moduli ZERA B8+
Fohs,
Kic, TOX S ZF—H%ZR e affine Grassmaniann DERZ L X 5, FEDOEETIE
ze X B—DHBILIL, G(K,)/G(O,) WEE>TWT. TNHAH bundle D moduli Z
AWTET T EHBRHE TV,
Zhit X EIC affine Grassmaniann 3 fibration L TWA L BAd T L HHKS, T T
DOEEIZ. X" kI KZ-connection DREFBLEEEHT R L THo7DT, ThEXD—
BRI 20BN H S,
zeXtl,. UCXZzOBEELT S, TODR

Gux = {(P,¢) : P principal G-bundle on U
and ¢ : Py|lyns = Plu\. an isomorphism }

&3 BL, 1D coordinate ZED BT LICKD T\ Gy ~ G

T DOFRIC & % G) D preimage 2 Gj), £ 9 %o

(P,¢) € G}y, DILDT & % Hecke type A Z z THDOEE I,

& Uﬂﬂﬁmk (P, B) £S5, X EDZDD G-bundle &, X — z T®D isomorphism ¢ A
Ezbhized 3, COBC, P, %z € U C X TO trivialization p Z—D& 5%, 5
. D0 trivialization DERICE 2T (R|y,d') € Gu. HWEON B, TH5H Hecke
type A BFFOBFIC, ¢ Hecke type A ZRFDE VS T LICT B,

ChHEDEFDD LI,

Q)A{,. :={(z1, -+ ,zn) € X", P is a principal G bundle, ¢ : Po|x\z1, zn = Plx\&1, ,2n 18
an isomorphism, ¢ has Hecke type < >, A}
LS space BEZ B L, TNHIEALMNC X" EOD family £E->TW53,

ERRIC L T,

g}%,. = {(x1, - ,z,) € X", P, 1 <1 < n are principal G bundles,
#: : Pi_i]x\e; = Pix\«: is an isomorphism, ¢; has Hecke type \;}

WS space BEZX B L, TNHLHALMNC X" _to) famlly LixoTWV3,

% 7z isomorphism DEREEZ BT LICE ST, G3» — T3 HEENS,

CORE, {(z1,- ,Tn) € X"z £ z,;} BEXBL, TOLETIE G4 & G5, BEBH R
GM x .- x G WS fiber BFEO TV 5B,

gL, DEOERENHROEATEH-EDO% G LT 5, THIZREZM LD family &
BoTW3,
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Proposition 2. fiber ZZERBD cohomology i& H*(G2) ~ V5, @ --- @ V3, &> T3,

TS K> T, EEZEM D fibration & UTC. fiber ZER9 cohomology A TTORENDEH
ZERE > TOB DRz, ChICH LT, LE@RRICT 2L, braid BOEER»
FET DT EHNHKS,
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