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Algebra and low . dimensional topology

Classical

representation
of - mod -

�1� . mod commutes with Q and swop vQwiw@U

( Lie algebras , groups . :)
i

Quantum rep .

3d topology ( Reshetikhinturaeu ) Forgetful factor @
,

s not swap : R - matrix
I

2 . representation , 4d topology Conj .
Crane Frenkel) Forgetful factor does

( alg . groups /F ,
? ) Khovanov homology of Knot not commute with 0

- Gnstructioy of new algebraic object from given ones

n moduli construction ) in geometry



Enumerative Variety X moduli space M x ,HFK÷invariant
invariant

she!vey× . .
? sheaveym! no

invariant of 4d manifold ,

More generally
, category K "vertex'aK9°iM- iwanakofx

(unstable version of Ktheory ? )

Quantum groups formula ,
R - matrices : arise from homological algebra

vertex operator , :  - homotopical -
?

Moduli space ) • € ( flag var .

, quiver var
.) . ? EH (geo . Langlands)

over

. ?Ep¢) ( Shtukas) . ? ? ?Q( beyond Shimura)



Fock space

$=§pat#n€d D s£d ( D= 2. } ... or a )

e
: / fi  = add ( remove a box of

color
i ( mod d)

D=3,2=(3,2/1) .
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E
-- Finite
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; ( M ) - gen . i.eigensp . of Xm .
F

:=v*@
-=@F .

I 24.
i

¢@Ko( E) -~oF '

, [ Ei ]=ei ,[F]=f ,

[ sav ] - , a

Data # ,F .,X,T} : 2- representation of Std on E ¢huang .X

T induces EIF , -~°FjF ( its )

e=@
C , weight

and Eififg to FFfq@idq@ . . . aideace > decamp . for < eiifis
Can )

¥#iq
"

X slzcg



Generalize to Kac . reedy dlg ,
< X

,
T > : quiver Hecke dlg .

( Khovdnov . Lauda
,
R

. )

•

"

Simple integrate2- representation ,

"

L (d) ,
de X

+

. Jordan . Hilder : integral.de 2 . rep. are extensions of LA ) Qz
,
Ma 's

.

L (d) = Zheng .
micrdocal perverse sheaves on quiver varieties

x Rep. of cycletonic quiver Hecke alg . ( Kong . Kashiwa . )

Application :
. rep. ( super ) gl ,

Cherednik algebras ,
Sn , Hecke

.
H* ( Nakajima quiver varieties )

. Weyl group ,

chambers no braid
group ,

f- structures
,
stability conditions (Bezrokavnikov )
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Hopf categories
"

commutative alg on quantization

;
symmetric @ cat

. ~

"

quantized symm . @ cat
"

Tv,w
: VQW - W@✓Tvjwo( fog )= (g0fjTv.wmodt6mCYwloHomCw.VYTw.voEv.w-idmodEndV@EndWtt6mCWihxOt6mA.w

) Eyw
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E @ . cat E - Mook } Vcat
, y : Eu End to) monoidal }

Home ( v.v'

) = { ¢:v V
'

, { ac : ¢°y( c) - jccookee such that

. xc 's functional in Cad compatible with @
, xc's invertible }

whom( V.V
'

) = as above
, drop requirement a invertible

(EnodjpxenodkkmoCat

forgets,yop×cap Atom does not commute !

Data "

quantized symmetric
"

structure - action Eonffhom( V.V ) ! Most use

+ Finiteness conditions
:@

for E Rod
,
R - matrix V@VbV'@V N . categories

Example ( sk ) L ( i) - ; ,

LG1@"
= !÷ Grlin ) .

c.... > Malik . Okoonkov stable bases and Yangians ( general quiver var . )


