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Siucture of AKhh : sl,(C) action [Grshy-Licara - Wenri]

ve=e®
The Lie algebroc £, (C) Defining  2-diml representaton sy (€) — End(V ) -
|0 0| ) 00
0 — —
. C-basis {e,f,h} h'_)(o’l) (oo ; ('°>
Lie bracket (e, f)=h raising lowtl‘f"-&
[e,h]=-2e opurater oPLrado

($.n]=2f

Any Anite - dimengional  reprecentation L o€ 4, C o, Dlﬁr\mﬁ representaion

detwmposes  (as a C-yector space) into

e
wu‘gm-—:pauu (c(gmwaw ot h): MC e OL\
[ 4 [ J
'\_/
W= & Wl F
AL
S —

where  UIAY= {veW | hu=2v) -0



Siucture of AKhh :  sl,(C) action  [Grshy-Licara- Wenri]

The Lie a_(jebra. #,(C)

Anj finke dimensional representation U
decomposes o irredudole representations.

The irrtducible representations o 5, C
are in bijection with {O,l,l, 3,...}
via their bugkuf weight  ector,

[Cfmgﬂoj - Licata- Wehrli ]
AKh(L; €) has an S, achom,
(e. AKW(L; C) is an £, representahon
gl is the Ao weiglht - Space 3mdin5!




Sucture of AKh = sl,(C) action

Recoud fom lechure L

[ Grigsby - Licata - Wenrli ]
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Finish tomputing AKh (TF) &r R=C.
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Siucture of AKlh : sl,(C) action  [Grshy-Licara- Wenri]

BASES
I ogsign \B/,W*,MAW to  compleke resolwhons
V==CLv,,v.7
o. W= C{w,w-
(5 > 4
O ——— osign VoV oVeW VE= C(uk vED
-1 el
¢ e s Ml ————— assign W
e el 1,2,3 a® nontiviad
o cirdas 1 and 3 enclose
on even # o nenmviadl —— assign \V;
cuoles e
* Cirte 4 eneloges

oNn pd d # of nontniad —— a.rf,?,n \y* o
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Siucture of AKhh : sl,(C) action

2. define fhe actims of the operntors

e, f ond h o V= CV:, v
v_ e Vi
e

}

«——+ f } >

2 o l A=K

[ Grigsby - Licata - Wehrli ]

e.f, and h

BASES
V=CLAve,v.7
W = Q<W+,W—>

VE= C(u¥, v
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I :
cture of AKh : s4,(C) achion [Grysky-Licara - Wenr((]

2. define the achms ¢f +he operators e, f ond h =
V=«CL V{—)V_7
W = (L<W+,W—>

g e f oad b oo V= CCEY
v¥ * ’

hd \i‘ M =(E<V+*;V:L>
-1 +|




Siucture of AKlh : sl,(C) action  [Grshy-Licara- Wenri]

BASES
3. check that the odifferental respects fhe $a-achon o1 chains
Jhis needs 1o be Checked oace- ej-cue_ V - d:<\l"' V‘7
W = (L<W+,W—>

9 VeV— w Need :  ecdpy, = dagn° @
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also commutes with the S achon.



Remarks

A“#mpewid "
© Tapeoidality 7 +L 1
[nerease [ Dy s odwoys
[Fox 196 2] \ Sy mmetn c

The coltficients of +e Alexander polﬂmmwu( Aglt) of an o.l#u«no:ﬂng knet KL

ave toprzadal o)
Corollary to £ °AKh [ Grgsby - Licata - Wehrlc] Recad that AKh == HFK !

*4 k

The dimeagions o€ Ak ' () e tapezoidal.

Pf. * The 4’ Support o AKh(L) [ies withia (mePW\j number of D(L))+ AZ
—

. i e minimun # fints D(L)  Crosies BN wT ¥
Ha imeps ot symmenc in Connechng the & boundary components of A

weight spacas, cenvered at 0. note that wrap (DY +AZ  is invanant under
pr—e choice ¢ DL, .
Inveshgatk whether Akh 23 HFK  yeus

Open  us anything about Foxs taperoidalty
conjechure  (Use AKhodd 2 g (1[1) ( Grigeby -Wenrli] ?)



Remarks

@ [AKhmeolnu—KmsMM‘wuhs] have dusenibed an achem o2 e, f.h o the annwar
Khovanoyu Stable homofopy +ype.

B Thrts acually even mort stuctune. [ Grigsby-Licata - Wenrl ]
. S—ag(/\) = extenor cument algebra ot A, acts M AKh (L)
© Whn L= m-famed n-cable of KOCSS) mnside AxT [/majru K= M,L=Tvmkm+)
S, Y AKh(L) The achon commutes withr he £, () achon,  pruerves

(‘70, 9749, 9re ) Mgrudm_q) and pehaves weld wunder Cobordisms.

* So f KCAXT | we may defne n-colored AKh:
Akh, (K) = AKW(K")™ < AKW(K")

"QrM\Z; kaot t n cable



(Pau.uc before we move on 1 annular Khovanov -Lee homolojj)



Annular Khovanov- Lee Homoloﬂj

Recatl Khovanov - e Hum,o(,oﬁ:]

thains = Ke (D)
= dn + éu.m

( The following jmo(,wg Conpeahons
fllbw Yhot in Rarmussens

$-invmriont  paper )
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Annular Khovanov- Lee Homologg
What Can we oo with +ug ?
® Study  ifs Shuchr

O Use e jmdLVLgJ +v extact

Rasmugien - § - lite invariants dg

@ Use d¢ o shudy
* annular Enots [oévrou.r/g)
*  fansperse Knots
braid cleswres

= isotopy + Markoy Z
—_——

(Mmk-ovl)
¢ braid Cnjugacy  classes

[ Grigsby- Licata - Wehrli]
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L
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Annular Khovanov- Lee Homolojj [ Grigsby- Licata - Wehrli ] T grq- 297

® This s Juﬁ- le Homology, bur with an extra Altvaton ﬁmm\g b

gr%——él-ﬁrk 4 1 7/

2t ,0—>

e
But wait! Looking at +ne W erentials, 3%-{,-9:@ v telod) —— gr
24 4
i€ &l a flvation grading !
it The annular concordance mnvariant dy = Rasmusn $-invt exapt where you
- —_—
nvanant under annular cate . obordicmy replace 9T with gre = gr%—t-f,rg.

F:Kﬂ—’Kt WWV‘L X(F)=O
* And fnctonality /behavior under Cobordisms W also undepatond from Kh-Les homology
(¢9. use Boa-Natans coborodsm cmegory)

ex. it Compute the gre hitahon dugrer of Ha Allouing eobordisms
DU ALy pnwlar birth  © nmasnwlarbirth  © saddle
miliar (birtn ot ived (birth o# ( soddles ore

with € ob’/l wle ) novMial cirdd) gensrically  ann wlar)



Annular Khovanov- Lee Homolojg
¢ O n view this s adtargy for constmchng more annwlar mvaniaats For example:
[Trwong-Z 1 For an annalar link L e A<T, the darkar-Seed-S2abé pecturbostion o4 {2abss

ﬂ"""‘"““c Specvad  fequrence admits an annwlar filtraton,
we defne analogous mvanaatt  Spe (cf. de)

NS
doe = d /%ﬂéw“ﬂfwﬂ"" and obtan Similar applications
sis = 0L *  han PP :
= d: + .
; v ; ‘M Uplomhﬂj Pick your favorite link b\omnlorﬂ theory  Chack (f Haa presence
7 /\ 0 the annalar axis gives an exta grading on Genthadert.
d, = dka ex Detrmive if that grading, ov o (noa-tivial) linesr Combinahon
! lﬂ‘ (K like éu_,_/

" A - M that grading and an edsting one Giver o filivation grading,
wi wrks over

[Akhmednat] has dafimed U x UG) - quemnaat  annular Khovanov homology.

- -

e [Khovanou - Lobert]



Annular Khovanov- Lee Homolo” ! Background for tepologicat applications
(/UM anular invanantc?
Knot (Concordance

AR Ll

ton tordan e

FKo—K., Fec §«xL
( F looks like @ )
£ an obelian Jroup

©idiatyy = [ U] K sm (k)
= {“fliw” Ebaote)
K Yhat bound
Dt e BY
¢ additea = 4 o ™ + s’ the D propirly embedd ed
in B wih ID* = K#mlK),
c nvese = mireor



Annular Khovanov- Lee Homolo” ! Background for tepologicat applications
(/Ubuj anular invanantc?

Kot Concordance @ Jakllite operations

P potien © AxT = solid orus Kocs? “omponion” Lnor
Jattlife bwt P(K) - fack. [f oanular knott P P are aanularly eoncordant;
then P'="P. as morPIm'sm.r P ‘G —
ﬁ(/\m K] — [P:K)])

IS the @averse tve  or false?
Dpen (e. f P=Po:C—TC are PardP

annularly concordant ?



Questimns and clanfications ?



