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I LINK HOMOLOGY

z 74712

Each rank 2 Frobeniussystem F R A E S defines a Taft

topological
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LINK HOMOLOGIES Links Cobordism Z mod
inS3 in S3x I

Khovanov Homology R Z A c z Khovanov 003
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Can defineand compute these topologically
via the TOFT Bar Natan 05

Insteadof chaincomplex

Homology ked
im 2 00

use a bilinearform Meg resolution 0

all resolutions and are the surfaces

surfaces theybound 0 o o 0
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What about higher rank Fob system

sell3 homology

eg A 21 31 3 topologically needto use webs and foams
cpotential

Khovanov 04

tt I
Fitt
tF

Remark Acn homologies categority the seen link polynomials
KhovanovI sea homology aka KhovarouHomology

Khovarov Roransky seen homology matrixfactorizations

Furetoriality forthese theories see work of
Jacobsson

BarNaim
Capron
Mackaay Vaz
Clark
Mackaay Stoic rat














































































































In fact there isa topological description webs foams dots for

any universal seas BarNatan
potential universal sees Mackaay rat

seen homology for 7431 Mackaay Stosic Vaz

There are many more relations leg moredots more waystodecorate
but we still have the we have singular trivalent edgesnow
sphere and neckcutting relations
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All we need is the above relations t functionality
to show that these theories give an obstruction
to a ribbon concordance from one link to Another














































































































II KNOTS IN S3 SURFACES IN 134

3D K c S3 ie S S3 many uses

413 CF 2E K e 134 2134 53
c

we can make the set of knots into a group if we mod outby concordance

detn A knot Ko to concordant to a knot k if thereexists
an annulus A S XI S3x I such that

2A ko u
opporientation

vs

notice This is an equivalencerelation S3x I S3xC I E S XI

i t

I
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knot concordancegroup 6

eg if K is concordant to the unknot then K is slice ie bounds a disk in B4
verysignificantproperty in applications to 3 4 manifolds

Then LK is the identity inTe














































































































Q within each equivalence class can we partially order the knots

Conjecture Gordon813 Ribbonconcordance gives a partialordering

deer A ribbon from Ko to K
is a concordance withonly index0,1 critical points ie
its movie hasonlybirths andsaddles no deaths

concordance nogenieseither
The movieshould look like

a i
join tomake stevedoreknot 16

n Ii Iii meet

X F births saddles 0I't t I o m

i birthof afriend veryhappy movie

Fif lonely circa unknot

Cartoon
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Conjecture Gordon813 Ribbonconcordance gives a partialordering

I
If there are ribbon cones Ko K and K Ko
then does Ko Ki

2 asisotopyclassesof knots inS3














































































































classical results for

Gordon If F is a ribboncone from ko ki ther

g ki

e H S3 Ko a CB F

pi C134 F it S3 K
Ko

Februaries
ribbon

Zemke If Ko Ki then HFKCko HENK as a direct summand

manyotherpapers followed notablyfortoday

Levine Zemke Kh
Sarkar a measure ofribbondistance usingKh
Kang Thefts that satisfy a neckpassingrelation verygeneral
caus z seen web18am homologies

They all reliedon Zemke's critical topological lemma

lemme Zemke
let C be a ribbon concordance L Chappymovie
let I be the upside down concordance L Lo verysad movie

Then Eoc Lo Lo is isotopic to thesurface concordance F Lo obtainedby
Startingwith the identity cobordism Lox I
tubing on some unknottedunlinkedspheres
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II Result

turn CGLLSZKarg et Levinezemke

Let 74 denote one of thefollow

I Let C be a ribbon concordance C Ko Ki
Then forany bigrading grhomological grennan icj

It s Ko embeds in It K as a directsummand G U b

Inpracticethese wouldbe used as obstructionsto ribbonconcordance

Proofsketch

F Koo F

c I eeiawa.us

k Its HCLoxI HCF
c

yKo
bookkeeping

nodotsyet dotsgacone
butonlythis
termsurvives
theSrelation

H C H Ko H ki is injective with left inversegiven by HCE
I






























































































































































































































