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Khoranov homology
link Kas2 we link diagram D we Khoranor chain complex CKh(D)

·
cube of resolutions + TRFT

· Bigraded : homological /coming
from

+ quantum

· Naturality /the first order) :
1 Jacobson , Khoranov,

Bar-Natan
,
Blanchet , ... (

DI . D2 diagrams of K
me Chain equivalence (KhID , ) -> CKh(D2)

2 D - D2 isotopy

me cobordism maps
· Allow cut-and-glue techniques/invariants for tangles

↑ IT I OT2) = FITIS @FITz)
1 Khoranov , Bar-Natan
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· Flip symmetry D me DA · #FIlY) : = H*(Cone(Q(H+()

crossing
mirror

change
&

En E
7 : Ckh(D) -> (Kh(DA)

· R : CKh1D* ) -> CkhID) "rotating by it" isotopy

Def
.

1 : CKh(D) > (Kh(D* (& CKhID(

KhI(K) : = HY Cone(QUI+ I1)) . FF[Q]/@2-module

Thm
.
(Chen-Y . > K = 1

.

=> KhIlKi FF) = KhIK : ) QFIIQ]/o : C
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Computing involutive Kh E

Observation : BK-strand braid & K-Strand half twist

D
- 1

& - B
* 111

-

&

~ #
Now present 1 as a plat closure :

inserting #
D= nat

1 . -- 1

=-> T,*

v... U

- # ene2k strands

T

, 2 Tn : elementary braids
e .g. (1 ... / X 1 ... /

This gives a sequence of Reidemeister moves from D
*
to D !
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The local picture E
· The hardest part is to understand the second step

.

Locally : 1 # Flm m

Ti[1 I D = Cone /I 1. . . /B - I II ... 11)
E E E

↓e ↓ : . r * ↓ fi , l
[ Ti D = Cone ( Il .2 ... ID + [ 1 . . . /1D)

I . J : Bar-Natan's tangle invariant .

· Can use the right to compute the left !
If . Rozansky, Willis.

Bar-Natan"Kh-simple
"
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The triviality E
k can be computed by the composition

[PD I
*DE DT

Each complex appearing
above has a 90 , 12"/cubical grading

from resolving crossings originally in D li .e . the crossings in Ti).

· n . 22 ,
and to preserve the cubical grading : K preserves the homological grading.

Claim .

KEK' filtered W . r .t. the cubical grading.
=>x'preserves ! ) the cubical grading as h = cubical + constant.

=> k = I by computations for the unlinks.
cf

. Alishahi-Truong - Zhang.
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(k . 1) - strongly invertible

e .G. Lobb-Watson. - Lipshitz-Sarkari Ei
If.

=
transvergent diagram intravergent diagram

They induce involutions on Khoranor chain complexes
It : CKhIDt) -> (KhIDt) [i : cKhIDi) -> CKhIDi)

Thm (Chen-Y. ) ([+) * = ([i)*: kh(k]-> Kh(k) after fixing an iso.

· Corollary of KI I
Y : KhIDiS Es KhIDt]

induced by Reidemeister moves

predicted by Witten's proposal .



Thank you
for listening !


