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C lassical Knot Concordance
and Blan c\f\s}\e\d D\mlijry
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— P)ﬁ\;)ing 200+ —
Shelly Harvey (Riw Universidy)

Tim Codhran (Rice UniverstHy)
ConsTance LQ'\dU\ LU. Penn + Wesleyan W. )



Goal: Show dhe successive quotients
of Hie Cochran-0rr-Teichner

Siltrafion o Hie knot concordance

grou.? (smoo-Hn andk %?0\03'1&\3
have Whinite  rank.




Knots: Lek KD)K, be knots in S

K, 15 (’roPo\()ﬁ'\ca\llb\ /Smoo%lta\ oncordant
o K, R Kox{ﬂ and K‘xg\'s cobound
0 (localltoﬁmL/smooJrh) annilus in ST

, f:qf—— K x&3
7| /-‘453
- K <83




K s slice € K is oncordant 1o unknot
% = K bounds 2-disc D in B

[

(&b
d

C = knoT (on(ordahce 3FOWP (abch‘cm)

= fknots}/{oncordance 3

e Addition s onnecked sum: K &K,
o [K\=0 & K s $Slice




Remark: Tn Hhis dalk, all results
ove yalhd For both  swmoote aach

’on\ogicu (i cov A ance.



EX: The qu knol' 1S (SMoo-(—h\c:j ank
topologically ) Shce .
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How to build a slice disc
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K= d(seifert surface)  Seiferd Watrix
For weSec,
0,,(K):= S‘;gna\ure ((\-w)V t (\-K))\/T)
Po(K):= § 0,(K AW (average)

S

+ T§F K Shice (N/\d\ W not @ root JK AL Ale:\
then 0,(K)=0 = p,(K)=0 .




Ex ¢ Trehil is not Slice
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\/'rre&va ( >’7 0_,=siyn [ (z : ) s
In fact AT«M- £-4+)
O;):"'Z e Y O—-w: D A\ \\,V‘OO""S
n I}Ei
Qo(\(): u(0dw= - & 0o L




'[Mi\norJTr’\s{'ram "(oﬂ C has inbinite rank,

(\Q’te b0's) \,e.v'mc l/LSfol invan (U/\JVS
DH'OC\V\CO‘ J}vom Ceifert MAXriX (induo(ing

knot Siqnatures and A nvanant )
b debne an epimorphism

0122, <27 .
Def: Kis algebrmicall Slice iF Kékert




EX: —L meéan b
ahs ara
o LR

w ond Fie them Inb kbt K

Seirert matrix for 9y, (1K) is same &g
& seiferk matnx Sor Ay, , & Slice knot,

&y -

= 94 (K) 15 algebraically Slice.




When is Ty (K Slice?
o TF K is slice = 94, () is Slice

, (T05)
¢ [CaSSoh-Goerm’GilMCV "-g‘o? IE CA.SSor\-GorAwL\)S

detined W\j\r\tr-oro\er Siﬁv\o&wes“ 0 knot.
Gilmer used Cosson-Gordon si \7m¥wes b show
Yok ‘\-K- E had Certain OV‘MW:} s'|3m4uvw
Nn-zem | K ot algebra plly S @) Fhen

Qe () 26 ot Shice



\/\[hod‘ i+ K is Q\ﬂcbm\(aﬂg Slice ?
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ng_‘ For K a kaot, Wb 6= TMx ank
desine  QK)= (M, G— 9/a")

TL\IY\(CDC\'\FN\ H- Lﬁ‘d\/ Dj)l‘sz Q 4{0 P(‘l%)}
Hoen T,(K) Is not Slice.

CD(‘ For all but a sivg\e m+ejer M
J, (:H: Yrefoils ) 1€ nok Slie (m*0)



Define  Tpo(K):= K and for n’D

J‘m_‘ (K) : = ‘,)’n(K) g T (K)

~J

Thm (Codhran-H-Leidy-v1) There is & (snstant
C st. if l?,(K)\>C then for e

N, Ta(K) is not Shic.

Cort & Iml>C Hhon Yor eadn n,
fn(%+re¥oi\3 1S not S\ice.




Tn \”\0\?, Codhran-0cr-Terdnner
defined the (n)-solvable §ikration

(he NA)
0= S\ice}gc---cg;\c'-- C',}I CT‘IESCS{'OCC

Knots
‘ “}D = Arf invariant zero Knots
° ’}os = Alge‘oraia\ll«j Slice Kknots
’ 03‘.5 C knots with vanishing Casson-

Gordon \nvariantg



. '?yn = {(V\)‘SD\W&(D\C knots §

\L\’hﬁ 18 (n)- so\lvabole —Y"\ \‘\’r‘xﬁm '\"V"POH'AV\"'?

related b classi Rarion of U-maniblds
since Obstructs Knots bowding gropes
ds used W Freedman - Quinn,

Reaall, i 6 is a group, the devived series
ok B\ WS dekined \o\a ‘. G\m’f—‘- G and
G(uu‘) ['G‘(n)’ G\M)\,




Def: K is (h)-solvable (neN) j§ M= % SWaer
bounds a spin '—L-MH:A W [ an (m-solution]

M b H (M) = H (W)

@) H, (W) has a basis {4::,5}-& 0+ embedded
&Mg'(xus (Wit Friv. norma) awndle) al\
d\swv& CXCQ\)‘\‘ ’Y‘ "9, 1 (3ew&ma\\c@

& m($), 7 (4;) ¢ T (W)™

DCS} K \S (V\ '53 So\\r«\a\z 14: K [¥s (M Jo\vaél(
and @) T, (&) ¢ 1, (W),




h=1 B. Jiang ~ ¢\
\'\ 3 (CoUnran- Orvr Teldr\ner ~N DY)

For nefo, 1,33 2, /"3;{ has infinife

ran K.

ﬂ\m /V\ 0 Milnor, Tristram he! j

'[\’_\g ( Cothrom-Teidner “D}\ For eath n23,
9"‘/037\: has rank 27



%(COO«FKM‘H‘LQ]dV'Oq’) For eadn v\7/0)
" /’3—“.5_ has wEinite rank .

Moreover, our examples are linearly
independent oF the Codharan- Orr -
Teidaner examples.



Key 1 deas in ’Proo@‘
D For o 3mfd M gnd ¢:mM—T (prea), define
\h‘\ﬂkev-srdtr Mex. wio dule HM;Z2TD=H (Mp)
where V\p \S regw\ou/ T~ (ower o’b M wet .

P —

o Use (non-localized) higner- order BlanchField
orm  skudied oo C. Leidy :

, - )
QQ(M;P)' TH,(M;20)«TH,(M;20) —‘5%%——



Suppase M= W and O exteds to

E{):'\T\w—_év- @M 2 > [

Let P=ker | H M 2m)

>H (W:2M)

LQW\MO\ (CHD : P - Pl Wt N‘(M,«p)'

' Tk (B’Q(M,w(x’\l);
0c (4P (or both).

-0 dhen etdher X4 P

1., (X\' leask one ffk X or \ § Wrvives pndev-

R (M:20)

> H (ws;z2m) |



@ FOT (M|€|>), 5 Of\eéﬂcv'efomo\/ Pf\\f\\/‘(-
oM, @) TR

M > 4,
e TE M. =a(W, ) Hen W "

| plhg)- gﬁ"(m - o(w))
(\j_ sijth\-wr& o), V—eqw(vmm‘r )
ntersechion Sorm on P (w3 21)
M (Coc)/\mm-orr:re'\d/\neﬂ‘ T4 Ke O}n,g)
and D THN—T Wi 1"%%50) st. ¢

extonds 0w (n5)solution  ngn Q(\J\Md)\: ®




_Skﬂjfd/\ o Proot: Assume Q‘(%ﬁ*— 0.

+ Onooge 1K, st {QO(K;\S X A(Q'Jlihear(? mdepevdest
Ser S\UOSPMQ S pavned (o\?f %?o(K}\i Aoes nof
ConT Al Q‘(Olw\

o Lot Sr.:: anﬂ) Wnewn, 3’.,\i 15 I SL,, SInte
T an be obtained b(?f ”subn‘l%” Min?( 2
(opies o K. into the slie knot Tnlwnknot)
As Sllows -



To obtain TZ(K\) He S\'T\V\SS P&SS‘\V\Q, ‘H/\roug‘/\
CWyes ,ij ‘\V\J(O kV\OJr V\. Here ’Qje Gm w\'\m
G= (- Tulwknt)). T,(K) 15 plotamed oy

um&f\vvs J,(u) a\om} {’VL{S \o\J Kot K.

/{Q'L

S NS

N\,

Slice kwt Sl(mkm’r\: Ol% (‘Lw\






5(K)= tie 1,7 into (opies of K.




Q\W‘W‘" itjvl\‘% 15 (1) \incar\lj independen T [onlg Show
Sor s Zl] Assame - M T s (2.5)-soludble |
widh M >0. Get (obordism :




dinc T = IVH:&CJ( T4, al ong (urves 1 ok 7],
\/\)\-\f\,\ \(hvjr 3:\\ , % (ohordism

R Vu—fu/j/”f*-‘

v
/TN s

-
Fov ow\ﬂ eff syskem T, Y, D v p-
o{V)=0

blue o Some wpies of V along widty

0=\ disk (omplement wr 9. @




sg V\[ | >
M Mo
g e
T, V)
Ta
n: Mgt =
17 9
\ \/\/ ('\'5)"30\‘44’\&\
Lor MM ‘L
; - (31
CP 'T((t)ﬁ\’ﬂﬂ T S=Slie disk

T lomplement Lo
R.



‘ E&SU '\’\) sel H\ﬁ *9)/ \OUW\AM7 (QMPW\QW“'J 0/[7 E"
For eath wpy oF Ry, T, Mgy T

= &(mM)) ¢ T s Z o O
oMy, ,0)= 0o(Ki) or O
S h(m M) € T s
(M, #) s Q‘B\&B w0



dince 0“’(E $)-0(E)=0
(Mg, ) L€ palK;) = O

where £ €

*Rarder o chow ok fpr o lead e K,
BI(M N0 = €21, T ds s
We use higheeorder Blandiidd Jorms + p'(a,, )40

Sewtval Fmes . This (m¥adidn \in. ‘(Y\O\(MV\MV\M
04+ {QQ(K'\\, \?‘("IW\\S.
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