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Observation I
Let Kc 5 be a knot

For qeIN
write Eyck
q foldcyclic

cover of 53
branched overK

Let Q prlpeIN prime re IN
prime powers

Then for QE Ef Eq K is
a Q homology sphere

HIGH QE HHS Q
Classic number theory argument
b gk o Eq o for some primitiveg

rootofunity
If q pr Ioprlt but prEprC1 IDid1 L XX



Observation 2
Now take K to be slice

ie Kidd B

Then for qeQ
Eglk bounds a Q homologyball

PI Eg K bounds the g fold
cyclic cover of B branched overD

Wyck
use similar numbertheory 1Alexander
argument to compute btw D 0
In fact IHfWqkH Itt Ezek 1 which

Alternate terminology
he since AheadKYsquare

Eglk 0 53 in
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So Y S3 iff
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Let E Eknots3hmoath concordance
a

s

K
I 192

So K unknot O iff
k is slice

BY 3D

Then get homomorphism
9 e Heda

K list ofall Eg K



q e Ieee 0 a
K list ofall Eg K

Observations It 2 were that

Timah
p
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Motivating question to what
extent does 4 characterize slice
knots Is Ker 9 nontrivial

i e Do thee exist non sliceknots

whose Q fold branched covers

bound QHB s ftfiasdmeanbe9IE
is very difficult toobstruct using

Answer yes stfidgradifiemfd



Knots for this talk

kn closure of braids oil
i e YS

i

maybe called a

weave knot
with some indices

Take n odd and not divisible

by 3

If never thenEzCKH2QHB4e.g.Ki
YyyJfIYe.E'Istnotsquare

If 3h then kn actually a link



Tim
Tfn 273re and qeQ then

Egkin bounds a QHB4

PI Nde Eyck EnCKg
because branch
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fisotopybranch
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Claim K bounds smooth dish
in a QHB Z with H.CZ 27
all 2 torsion

PI kn is strongly negative amphichiral

i e F orientation reversing
involution

c S S3
kn K fixing two points of K

Ks III settee
through

can use T to construct Z
slicedisk

3gudgentythis
extension

G framed of I
2 handle
alongK



Lemmon Casson Gordon

If q odd prime power
then kn 3 ish into 2712 HB I

Egki 2CQHB4
PI Take care of

K Z branched ar D

q and orders in

H Ei 271 coprime
will cover is a Q HBY



Back to

FIN I 5eQ and geed then

Egfkn bounds a QHB4

Pf
If q

odd then claim follows

from Kn strongly negative amphichiral
Casson Gordon

f q I then Edhn Enlki
bounds a QHB4 since Kzr
strongly negative amphichiral
Cassar Gordon

A



So far

map 9 e Those

proved kn E Ker Q
i f n an odd prime power Stn

Nuh ka kn ka k 23 not
there 1 slice

Rmd Ks is ribbon
2724CKer 9

Rink ka not slice due to master's thesis
of Sartori 2010 different context

Rmk_These knots are also linearly independent
in e Think kn Inn pod6 are all
linearly independent but can only obstructfinitely many

2mL kn kn slice since Ku KT



Slice obstruction twisted Alexander
polynomials

Take Mia S K

Ed d throat of unity
representation
o n Mia Gag Q ICE'D

gives twisted Alexander module

f Ck H Mia Q eItD
a Ee E module

If g It then on Mia 641,0ft
and ATK is the classical
rational Alexander module

ATK QIEDICE r
Generator twisted

Alexander
twisted Alexander ideal polynomial



Write 59nA a twisted Alexander polynomial
of K

Gross algebraic object
related to representation theory
of te S3 LK

difficult to compute but f
some implementation due to

1 Kirk Livingston
2 Allison N Miller Powell

Extremely useful theorem Generalized
Fox MilnorIf K slice then ITCH factors

specifically qeQ then as a norm

IH Equal n nd F RH Egk
lpl n metabolize

and representation vanishing an p
with Dial t ctheftE HE



Sketch of why kn ne97,11 17,233
is not slice

Understand metabolizers of
H E kn square

root order
subgroups fixed

i.pe
possible by covering transformation

and on which linking
form vanishes

Compute corresponding twisted
Alexander polynomials

Obstruct factorization in QCEDCE'T

by arguing sufficient to obstruct
in 74pct and then use

Maple
Get linear independence from factoring
H CESkn i i Kum EH Kato OH GKnm
representationhere rep on eachsummand




