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UPSILON LIKE INVARIANTS FROM KHOVANOV HOMOLOGY

Melissa Zhang Univ ofGeorgia USA

based jointwork with LinhTruong umich
and work in progress with RossAkhmechet UVA
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HOMOLOGY TYPEINVARIANTS IN LOWDIMENSIONALTOPOLOGY

We'llfocus onknotstoday
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related to braids via Transverse Markov Theorem
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EXTRACTING NUMERICALINVARIANTS

Pattern fortoday

le dtot equipped with filtration grading gr
le chains

Kc Khovanov chains le is generated by a

IF Kauffmanstates gr homogeneous
distinguished basisdit total differential
kg Khovanovgenerators

dish Khdifferential KauffmanStates
we hee'sperturbation Kh W

grey quantumgrading
dirt dich t Iue
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EXTRACTING NUMERICALINVARIANTS

Ee dtot equipped with filtration grading gr

Extract numerical invariants by computing
filtrationgrading of distinguished homology class

Rasmussen Lee S K grog So I

im smaii i ii I maean

extremal filtrationlevel where an inducedmap is nonzero
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T and I
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similar inspirit to the S invariantfrom Khhee

Ozsvathstipsict Szabo CFK d grf Maslov t Alexander
I Klt O z IR is a PL functionforeach knot K

Ik o T

u n
I like 1 parameterfamily of invariants obtainedby

ormore 1 by letting gr be a linear combination of gradings

agg



Melissa Zhang (UGA) ⌥-like invariants from Kh 16 May 2021 0 / 0

SOME NOTABLEPROPERTIES OF I

Ik o 0,2 IR piecewiselinear

I t knotconcordance PLfunctions
is a homomorphism

group 0,2 R

4 ball genusbounds
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nonorientable 4 ball genusbound at t l
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QUESTION

Q Is there an analogue to I comingfromKhovanovHomology

geometric quantum
CFK K Kh K
ne s
grAlex gr quantum

I 2
grmanor tAlex

An algebraic analogue to 1 from Kh may contain
different topological information

egg



Melissa Zhang (UGA) ⌥-like invariants from Kh 16 May 2021 0 / 0

RECALL
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SARKAR SEED SZABO SU Figuresbelowarefromtheirpaper

theirconstruction
ismoregeneral

le leftist Kc dich d th

dftot dsz t how EEdi t j
hi

gringrq degrees Li Li 2 i 2i

grt mixes gruand groo

dahBN
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ANNULAR REFINEMENTS

Quantum Invariants are well suitedfor annularrefinements K C A XI
A annulus Rico

K B ke f K P anywww.hftar

patterns forbraid conjugacy classes transverseknots satellite operators
braid closures in S3Smt on the smooth
annular isotopy knot concordancegroupbraidclosures

annularisotopy p knotconc knotconcfiberedknots in Elk positive stabilization group group3D contacttopology positiveMarkov2eg Foto CT PCs
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GRIGSBY LICATA WEHRLI dt TRUONG Z Smt

dt 0,2 R over Sr t 0,11 10,1 R over Fa

f Kc K Khovanov Lee le Kalk Sarkar seed Szabo's
complex leftistd dichTOIwe dnt dszthen

a
doo do z t 0154,0 t 014,2 E di 2 1di t di zin

IIhio hiz hi 4 1 hi.itenoniy7grtgrg

t.gragrr.t r.grn Cl r grq t gra
gra windingnumbergrading

Bigradings above are grog gra
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GRIGSBY LICATA WEHRLI dt TRUONG Z Sr t

dt 0 2 R and Sr t 0,11 10,1 112

have similar properties and applications

annular concordance invariants

s Bennequin inequalities

braidquasipositivity rightveeringness for braid aselementofMCG D2 npts

G Martin uses restrictions on the shapeof de for3 braidclosuresto compute
Rasmussen's s for all 3 braidclosures
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LEWARK LOBB 7 gimel

Zn k 0 I IR for n 32

le da In complex ot Wn xnly modules

grq quantumfiltration grading

gr X filtration xpower

grt t graftgr gr theyactually use nonvanishing
of an inclusion map

X isinterestingfor quasialternatingknots while I cannot be
Thissupportsthe idea that quantuminvanants maycontain differentinformation
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BALLINGER 2020 OIK L

f Kc K
lowerboundson gy

dirt dich Iue t d I
Ty bound at 2 1

due EC1 differential
hasdegu I no symmetry

Lc 2 L
grt mixes gru and grog

perhapsmoreinformation

due and ECc have
analogues for sea
homology could
be extended
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ALTERNATE APPROACH AKHMECHET Z WIP

f Kc K 0 EUN complex of CUNYX U x v
modules

Khovanov Robert

gain Td from the Frobenius Ekin.tl
cxruX H

grt mixes gru U power grading

grv powergrading

we are looking at applications to transverseknots
as well as smooth concordance
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Thank you
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