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AKh, Kh and Coatact Topology @ Tansvere Knots in (R® Swr) (or (5% 501))

Umtact méld

3’M‘FL:{\‘ contact Stucture
maximally v\onmﬂgmb(e!

v
3 v
(K’l gv‘oi') Build a 2-plane feld €N+ n jowrmmd: {fmn.rmu h’”’“}
_ { braid closure }

I Take this infinikely long <49 novdle with o Yo twist: annwlar (fotopy t

positive  markov A

And Hhink about i3 'fw\jw plants ﬂ° — ’E’

2. In 3spac, plaw this smng ot tangent planes along
every line in e xy-plane going tavough  (D/o,0)

i This mowve (§ odso called
3. wpg/pa.m e every 2-shift of Hu xy-plane. positice  (d)otnbilization.

A knot K in (M, 5) s tansverse 15 TK, is vansverse to £, ar ad peK.



AKh , Kh and Contact Topo(ogg I Cnfact 3-manifulds and  open books [ Giroux]

A ey wehd Wway b reprsat and work with a ceatack manifsld (M5 €) i o use

3D ommcq { Aoshact opin bodks }
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wttopy tabiliatim
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Plamenevs kayas transverse invariant Y from Kh [ Plamenevskaya ]

For o tansverse knot [f], [Plamencvskaya] difines o cyele T e KC(/ﬂ\) whose homology class
¥-[¥] e Kk(ﬁ) is a Pangverse jnvariant

I ket //,\ be an annular

2. There (s a resolution
representative of [fs’l

5.Y i the opete The Surdvad [ death
c«msimnﬂ mn%j o+

_ of ¥ in homology

o eatvic  eircles < Con be viewed as

on invmnant ot Hae

@ Mansverie Knot [ﬁ],
' ¢

Prove Hhat ?‘/«
indeed a eyeln, e

din (F)=0.

Open Is ¥ an effechire Hansverse invariant’ ‘ eﬁtu_;(\‘vgﬂ = wm\jwsb\u Pans . knots

betHer than the data
( knot type in SS> + (ulf—linkmj #)



Pause before the Jampling begins..



Plament vskay as U and the tewtact invariant ¢ from HF lift o See Ao Z(ﬁ)
Y
If ﬁ IS otansverse ik in (8% £4), we can build another Contact manibld (Z(ﬁ))?ﬁ)
whidh 1€ Compatible  with tae natwsd open-book deicompositen of I(B) (S, @)
where ¢ is specifed by fta braid f b
. — bi/\!ﬂf/\i s the
ﬁ n I(//ﬁ\)

Artin geneators A~ Dehn it ™ S lift ¥

[L eebertt]  AKW(K) 223 AFK(Z(K), axis ) “
In this spectal Sequrene, Plamunerskayal %{f]‘) € Kb\(/’x\) “orrtsponds 1o
O2evatih-§2ab8s  (oatact (nvariant c(’i:) e iF [—Z{ﬁ))

[Baldwivx-Plamer\evsL/.AjoL] genemlize Hhis by defining KI(S,2) and  Y(S,¢) € KI(s,8)
/i@ﬁ of on opw book
Such that  W($,8) covesponds 1o clS.8) € HF(-M o)
under a l:hkw,brjm;u Specra] Feqrence like m@vﬁif/\;{za 67\,;%7&;@@.
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Applications of [Grigeby -Licarma - Wenrli1’s  annular Rasmussen invariants dy
[Gnngj/ Licata -Wehrlc] (a./ul analegously [Trwong - 2. ] for Jorkar Jeed frabs Mmotogj)

O reprooy o+  [Plamecwkaya, Shumakoviteh 1's S -Bennequin inequality

. /N
Ju-f-lmkmg(/&) < S(f&) - (ﬁ\ i« & tangrerse Lno+>
t .
O(A.{I(Cﬂb( Q ‘ _ Jeifert gurfaca
fvons rerte AVt Rasmugsens < - (quﬁ
"56!\/\&7»/\4/\/3 (g uality St M‘W\f‘/g ) < -X \ Z{;/‘
@ If ﬂe&. i« {iiuuiPoffﬁW, then g—t-dt(/’f\)= n at all telo) Use dy + refne
9 QAP & RV
® If ﬁ[ﬁ)ﬂn for Some te[o,i)) +hen ﬂ, is rtgm—fvecrmj ‘/E’
nsert morve
classes e
c Uss [Hubbard - Salt2 1S K invaniant, which measures whn ¥ bated »a thr
Ay behavior

il / dies in the AKh? Kh spectral gquence | and Sonhcfies
Aveuses o AKh ! B onot RV = k=2,



Applications of [Grigeby -Licarma - Wenrli1’s  annular Rasmussen invariants dy

[Martin (9] observes that for fixed n (i(e.Ba), +here are & Raik number (¢ Shapes
fe fwachon  de(B): [0, —— R can have

From fhis, She  proves many intereshing consequencas -
@ Computes de  (and Huvefore also §)  for all  3-beaid olesures.

® Death/swruvad o Y s Cnf\'re(j Autermined by $ and Sd{-h'nk{nj #.



detn For L<AxT, let wrap(L)
e minimad intensechonr 0 L wir) o mendionad sk,

a)mPpinj Conjecture (ollowing [Machn 211) @
cC
- B

Covgectune [Hoste- Pragfyeki]  The Wrapping Conjechant :
Thn Hu maximad non-ure annwlar ougree  of the Kauffman skein bracket of L i€ wrap(L) .

o wag exhibit AfPAm(Lj f mnwar links Rr whidn tai¢ holds.

el The jm X o Akl is Hae Kauffman skun bracket for A
[ Asaeda- Praytycki - Sikora]

Cowjectunt [Grgsby]  The Cakgorified Wrapping Cowjecture :
The maximald Non-2e0 annwdawr grading o  AKh (L) & wrapl(L).

. [&n’gsbj—r\l(] show this is tve Hor ﬂ"‘/"i/""\“_‘, %/{
N



wm’:’:inj Conjecture (lowing [Mackin 211) kf‘f ; .

Cowjechnt [Gngsby]  The Cokgorfied Wiapping Cowjecture :
The maximal Mon-2ev annwlar grading of Ak (L) s wrap(L).

[Martin ] has exhibited new infinite families of annular links for which thi¢ holds,
e Inparticwdar, for thege familier,
the max %r,_ Support o4 AKh 3mw’( umboww(&dlj

whare s the  Support of Hhuin WI art bounced.

[¥xiel Akh %2 AHL

Thhe (Lmjbdum wn alio bt vewed as astudy of a velatsachip between

Kauftman Skuan and Swfaws In
bractet fv A AxT \ v(L)

[Xie]/[&(ie—ZMnjl AKW(LE) i nontiviad in the 9re ot the 3uwu.aud Thurten  norm
Hor alk mericional §wrfaces.
OF is L meridians of L and magbe ome curves in O(AXT)



Pause before we zoom out and spewlate wildly ...



Big Picture (of Just this lecture seaes, ?vﬂwfyp@)

"
HHA rop ¢ zoi dadity
3D /

contact bai ¢
topology N JP
/ Strwchwre :
&Mﬁ&r\g AKI/\/ . Soselikes and
J / not toveodan
\ Kauffman \ erodic
bra clet I
Skelin ks

/ mo du e Tﬁ}f” \
ones
/Maﬁna @
\ OLQHCﬁM

reswlts



med.:oura'nj: How do you think AKh (oad anmmular Heories ;‘nﬁenera.()
Wil be wed in the furure?






