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Biff
 

Geometric Langlands Conformal field Theory

1 Free field realization

2 T duality in terms of ra

3 Twisted D module attached to Opers

4 Construct Hecke eigensheene
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BiffOverview

PART 1 2
tPotsznigi TFuncOPi.glD

了cof 9 Tito invariants in Vielog center in universal
enveloping algebra

OPog D Proj D 点2919 D

个 2t P it 声Vjitspj1
Lof Langlands dual lie algebra
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BiffOverview

PART 3i

Knomf center of chiral alg N_n 911 Fun Opcg

twisted D module on BunG para by Log oper

PART4

state GLC in terms of space of Conformal block
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BiffFree field realization

Gn in case

show 了ish ⼀⼀ FunProj D

First stent wt a inj homomorphism

Via Ish ⼀⼀ F To Heisenberg V0A

F chiral alg of β8 system To chiral alg offree field
1Z

Vacewum vector 10

β1107 1 β Z ⾔βnz wt Vacuum vector lo

rolo ⼀ nz n rn E 22中⼼ 忘 bn.Zmtpn.im8n m 9
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BiffFree field realization

finding a inj homomorphism bt VertexAly'corresponding aly

Now construct a follows Explan

ii_ioiiiHeinifizr YJ.inf Ʃ Jnz
it vu 1 T 12 1 β12 1where in Ün
J0 1 J Z 1 ⼀ PIZ 812 笁 229121 Ii t t

jiii jizits ipizsnzii kaniivinhTTS.cz ⼥ nzi_ Írz biz
Statonfield correspondence

where biz vi.az0112 ⾔的 E 5
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BiffFree field realization

take proper limit when v 2 hˇ of

shembeeld3is121 107 I Fao
ǜ in了no

Therefore i c inJnco FunConn D

j j Miura Tranit
了1st 1

In孙⼈1

is121 1 filnzj.is
FunPr0j D

Miura Transformation conn D ⼀ ProjD

Dttulz to __uz Dlaztiu121 6
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BiffFree field realization

Overall We show

了 z sh1 FuncProj D

But this relies on the explicit formula of generator zisk
not works for senernl of

Non critical case consider screening operator

Yl.is
f V.i iz dZ To ⼀ T_t

V_ii z ei ⼀ T.i.expli.no兴EYexpli 兴 E
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BiffFree field realization

器品简然品品⼀品 噐监识㕽⼀
if we identify

Vi 2 Y 1 E Z E1 in E in Heisenberg
v a

Svizidz 1 i

Def Tviz 512 ilv isa.biz
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BiffFree field realization

Def Tviz 512 ilv isa.biz SE MT

Then we cheek 712 EKerlfv

tlzidzl.linm an V.tl2

ilil ic i D.Yi.in t 器
的

⼀ reg

if we take ⼊ V i

singular term owfiiin
i

I.ie contoneld.mil fiel

Therefore Tviz fvilw dw 0
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BiffFree field realization

Similarly reason

One more vertex operator Vvlz e satisfies

thizproputy.ie
1点 dg gantry Tizl kerfvvz.dz

kerlfv.iiz.dz
In degenerate critical Case i.e.vi

zkerffv.it2ndz 3is12

kerlj Vizldz chiral Viralg FunProjD yo
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BiffT Duality W alg

This part want to
seneralize screening op to of

To show 了_ǔ log FunOP.glD

Free fieldrealizalionforgEIfd.imy l
l_copies of βr system b valued free boson field0

Heisenberg vertex alg

F10J To1G 1 F 1 I 19 where

T10J i 01Z J.t ǐ012 ǔ 1w koiyǔ loglZ
wltrg.ly
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BiffT Duality W alg

Similarly we have
throughkillingform

Magnetic type operator
⼓

V Z e
i为中 here Xj E 1J Simple roots

2 Eletric type operator

Vvg121 e
可 where xisnei.noots

Still has embedding 了10g ⼀ 1셈 107α in g F 0J 下0 G
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BiffT Duality W

algkevo.gs
fV 12 d Kerlalongxj direetioyQfnhosnalpan

Kerlalong yǐ_direction frthogondpant

kerno.gs fVvglZ1dZ

use the fact thot di.αj 2 ie

fai 0112 lai 012 2 1ognzw reg

bark to sh case
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BiffT Duality W

algchralW
algWucopW.us

of
j lkernocopf K⼈

121d2

Here comes log

Wǎlg j
ekeriokgifV y.IE dz

⼆ lkernocg.fvvylz.dz
等

以

flog
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Biff下 Duality 8 W alg

In the limit 6 _hˇ k th

quasi clonic limit

Wut g IN ǔ Log

1
ˇ

⻢
_nv19 __ FunOP.glD
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BiffTwisted D module

Recall Localization functo

Δ log Ginn module ⼀ Di module

M to Δ M

In particular Vuiog 1 Di

ButDe module of itself is too big
want to find some quotient of Vklogs toosmall

But if consider irreducible Lom Δ Lone EH Bun
G
206

204 16



29Project X | Draft v[x.x] | Confidential | DDMMYY | © [year of publication] CIL Management Consultants Limited

[International]
 

BiffTwisted Dmodule Rep para by opers

V hˇ g

了cog En Endlvnvcg.li commutewtoj
A 1 1 ⼀

fiv.nu ⼀⼀ 1 f
Endglhǔ191

since it Ii annihilated by gtitg7

17



29Project X | Draft v[x.x] | Confidential | DDMMYY | © [year of publication] CIL Management Consultants Limited

[International]
 

BiffTwisted Dmodule Rep para by opers

3107 End cgcV.nu g 1 m OPuogl D

XEOPi.glD evx FunOP.glD 4

f 1 fix
evx Endog V.nucg C

Fun OP.glD

淼
Vx V hv19 kerx.̅V.hu g
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BiffTwisted Dmodule Rep para by opers

For instance

Of Sh OP
cg

OPsh D Proj D

X 2E VHJEP.ro j D vet 忘 Unt

vneGEndsnlUrs.lt 3 h C TsnIn 2

evx 了 ish ⼀⼀ C

Sn t NnEC
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BiffTwisted Dmodule Rep para by opers

Another instructive nay to think i

V.hu g ⼀ OPeg D as Ueetor bundle

falgfunc on OPLy D7 FunOPL.glD Engkǔ9
fact

Uncg
Z variety

Observe i 1Module over alg FunZ
⼀ quasicoherent s

heave

over

ZV.nlg freemodule over FunOP
20
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BiffTwisted Dmodule Rep para by opers

Vx is nothing.but the fiber of this vector bundle

X E OPcg
D

ie.sk ycrper Sheene over point X E OP cg D
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BiffConstruct Hecke eigensheave

Start with Vx V 4ˇ 9thx.̅V.nulog
Applying loealnatonfun.tor Δ

Vx is a twisted Dinv

module.byconstruction it in dual space of conformal block
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BiffState GL.lu ring Conformal block

Setting G Connected shply

cormeeted.shpleliegrpLGadjimttypei.int
uean

tiiffiiiiintannngP.nuBy some Computeton Canonical Ime bundleof
Bun

GifF twisted Dinu module

j K D module over BunG
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BiffState GL.lu ring Conformal block

Further discussion about OPLogIX

OP.gl ll sLoiiYBunngwtconseetion3fom atm BuneG

Given a log oper x on X triple f ⼝ j
仚

we have Ex G bundle nA connection
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BiffState GL.lu ring Conformal block

凹
G local system E on X Heekeeijenihet Auto

Ex Ant
Ex

AutEx xXx K

Dinv m.dk Δx V1 non zero iff local oper Xx
can extend globally to 4g operonX.XEOPL.glX
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