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Definition (R.-Wagner, '17)

(_ )Zl<i<j<N eg(F’C) H Pf(C(f))

ENERL

1<I<j<N



Definition (Kauffman Bracket, Jones polynomial)

Ox=1 (Out) =)
O =90 O




Definition (Kauffman Bracket, Jones polynomial)

Ox=1 (Out) =)
O =90 O



Definition (Kauffman Bracket, Jones polynomial)

Ox=1 (Out) =)
O =90 O



Khovanov homology

©
N
®) ©
~
®



Khovanov homology

©
~.

/
® ©
\ Pl
®

Fisa TQFT
F : 1-mfd — vect. sp.

cob. — lin. map




Khovanov homology
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Shift the homological degree by —n_, the g-degree by n, —2n_.
Take the homology.



Proposition (Bar-Natan, '02)

Khovanov homology is strictly stronger than the Jones polynomial.
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Khovanov homology is strictly stronger than the Jones polynomial.

51 10132

(source www.colab.sfu.ca/KnotPlot/KnotServer/)

Theorem (Kronheimer—Mrowka, '10)

Khovanov homology detects the unknot.

Milnor conjecture (Kronheimer—Mrowka, '93, Rasmussen '04)
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The slice genus of the (p, g)-torus knot is equal to
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> A recipe to deal with crossings ~~ Rickard complexes

» An ad-hoc TQFT ~~ evaluation of foams



The sly-link invariant

Proposition (Drinfel'd)

One can deform U(sly) into H := Uq(sly) such that it becomes a
quasi-triangular Hopf C(q)-algebra with non-trivial braiding.
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MOY calculus (Murakami—Ohtsuki—Yamada)

Lusztig ('94):
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Wish: MOY-graph +—— graded module
foam +~— graded module map
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F: Foamy — Z[Xi,..., Xn] — modg,
Wish: MOY-graph +—— graded module
foam +~— graded module map

An evaluation ~» (Maybe) a TQFT

Theorem (R.-Wagner, '17)

The evaluation defined on the first slide together with the

yields an ad-hoc TQFT.



Universal Construction (Blanchet, Habbeger, Masbaum, Vogel)

Given: {closed cobordisms} — R
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Given: {closed cobordisms} — R

ro— 70 :ZEBRF/ Y AiF =0 if
ofr 2_iAit(FiG) =0 for all .G,

F() — F(I2)
G G):
[rGr,] — F(G) ([@Frl} — [@FGB]>
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The module associated with a MOY-graph with a symmetry axis is
a Frobenius algebra.




The module associated with a MOY-graph with a symmetry axis is
a Frobenius algebra.

Proposition (R.-Wagner, '17)

The Frobenius algebra associated with

is isomorphic to the T-equivariant cohomology ring of

Flag(C™ c Ct® C ... c Catta c CV),
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Corollary (R.—Wagner, '17)

The Littlewood—Richardson coefficients are given by:
T
N Ty TT
CZ)\cB :(_1)|?\|+N(N+1)/2< o7tB >

N

(1 N(N+1) /24 yB<adx(A)ap(A)a5(B)
= ) 1 AXiy . Xn)

AUB={X1,....Xn}
|Al=a,|B|=b



Thank you!



