
khaanovhomrgyuiaduivelatyn.no/-
coherent shares
-
(following Cants & Kamnitzer)

loose idea : repeat
the grpkitic construction
on the B side

.

(mostly slz
,

son !;)



Resletikhm-Traev-inm.at
V= standard rep/ U g

( s l z)
R T- i n v ai ants

s - -
n Nhis

Y J o
. . . m

Hom (V⑦n, V④m)u
,
Is h)



recipe project
onto plane

flow down the diagram
caps EG, f)→ Von
cups V⑦V→ GG ,j ')
braiding V⑦V→V④VX

defined hsing
the R -matrix

RT prove that this
doesnt depend on

ble planar projection



links are
(op)-tangle

so PT give you alink int

Mii'T→ Ecg
, i

')
I 1-7 Jones

polynomial



Khorana: cateyorify this
aweakcaFf.cat
is a collection Dn
of graded triangulated& a map categories
{ Findus} DIED
Yt
isoclasses of exact{ graded functors Dn →Dm }



Satisfying
- Do =D(grvectc)
°Ko(Dn)zV④n
as Ecg

,
I
'] - modules

- Kotak ECT)
as morphisms ✓⑧↳VOM



Linkinvts
T a link

, get
4G) : DlgNeeta)
get a bigoted v. s

.

H AHH (yet
whose graded X is

the Jones polynomials



Bernstein - Frenkel - Khorana
,

stropped
3- a categorisation
with

Dn built out of
'

parabolic category O '
for g In
which recovers

Khovanov homology



Today
It something geometric
Take Dn to be

b

D Gohan Hn))
P

smooth proj . Varietyrim
a ¢- action



Given a tangle , weneed functors

Dth)→ Dem)
we 'll get these as

Fourier
-Mukai

transforms



Main theorems
-

DY is a tangle int .

2) Ko 4=4
i. e . y is a weekcategorisation
3) y is fmctm.cl wt

tangle cobordism s

g) for links ,
H = khitjj



Building the Yn
pi2n
¢
2N
= span { e , - en ,

f - fu}
& let Z : EW→ Err
de Zf , = o = Ze ,

ZeFei- I .

Zfi = fi
. ,
} I > o

'

nilpotent of Jordan type CNN)
'



let Ya be

{ L ,

' hi Ln : 2- Lie Li -B
dinLi = i

•

LIE IN
Its

'

a smooth prog . Var

÷:
E'll#Vex



EXAGIN
via

t.ei-tieitfi-t-2.fi
2 avoids having to half
things later .

Induces EAT
. by

t.CL .
- Ln) --Ctl

,
- th)



tshraiet
x { I , - Ln it ziti }
it's a ex- gut .

g.
subvariety of Yu

xin

forgets
"

Ift
Y P '
n - 2 bundle



Vector bundles
-

theres a K - air VB LK
ar ya with fibres Lk

put Ek = LKILK- I

t&n
be useful later
when we define our
Fourier . Mukai transforms



Aside
non- equivariantly

,

Yn = # 1) Tn
via
-

choose lines Mi St
Lk = M

,⑦-⑦Mr
,

with
↳ . ,
tMK

then the map sends
4-Ln '→ (cm ,

- cm
n)

C: IF IN→ or



Fowrier-Mukaitanfornsx.tl
,

smooth projective
①
X
-varieties

DKHDbkoh.ae/DKeDCXxY)
2 kernels
we get

to :DCx) → Dcy)
CEST ④ K)

Fourier- Mukai transform



Example
① ED#x)
gives id
-

given f : x→y
l get Tf E D(Xx Y)
Hz :D G)→ DIY) is f-

*

try :DG)→ Dk) is ft



Aside
Tts like f dx
It is like

f- G) ⇒ Hy )Hfa))
④K is like multiplying

Oy Kei)
so 0¥ is like the

integral transform
f-⇒ (yi→fkGdfK)dX)



Properties
• composition of FM
transforms is FM
proof uses axe,fig
diagram,F×¥ Fz

+* * t
X Y t

• adjoins of FM
transforms ore FM
proof uses Grothendieck
duality txt TL !
Tiff = Tff④ Wald in TD



Thy (Orlov)
any equivalence
between Dbkohcspmrgjtt))
is a Fm functor .



Ourfnnetors
we need i

• caps Gi
DH

- z) → DG.)
• cups Fi
DCYD → D (K - z )
• crossings
DEN → D Hn)



caps
recall tick

*
Th
-Z

gi is the sheaf
Qin ⑦ IIE i { i -B

T& Gi = Agi grading
shift



Cups are similar
& use Eiti
crossings are
more involved
(e types !)
& use a subvariety
Zn E Yn × Yn



• prove y is a
tangle cart by
checking invariance
hndl

tangle Reidemerster moves
geometry is involved
but reasonably elementary



• Check ko 4=4
Proof actually explicitly
identifies Koch)
& identifies gi, Fi
etc

rmk
F-equivariantly,
Koth)e ko ")

= Ks Apg ton



• Cheek variance
under tangle cobordism
uses an explicit
combinatorial descriptionof tangle cobordism s

• check we get
Khorana homology
check satisfies same LESS
& value on unlink



MiirorsymmetyczneERN is the span
of e, - en , f , -fn
E = Eh-Lanez : Lan = an}
Fn is the Springer fire
of Zion

.

-



let p : Ickx en re
the projection
put Un={4 - Lani Paine}
Then Un is an open
nbhd of E E Yzn
NEL n

EE UNE Yz
n⇐sin =Mn



let Sn E s Lane be the
matrices

c: :÷:
this guy appears in the
Seidel - Smith story



SnrN {xes. :X nip]

SMT Grothendieck -
Springer rslh

observatincluszt.IT
an iso

UF Sant
restricting to iden



Read
the Seidel - Smith
construction defined
using Mn

,

which
B diffeomorphic to
SIN but has a

different complex
structure



mworsymmetrysu.gg#FuKCMnIeDGhdn)
or something similar
Seith

Bruh Fuk Cmn) &
the inv some Lagrangian
HF (L .PL)
for F= our link



Cancheekonrout is
Ext, ,HPD
= Extra , K , PD
where L is 0 of
a component of E
Cy to a twist)



How to do Slm
,
m >2?

LhegeomekicSata#
correspondence

g a Ss Lie algebra
Label tangle stands
by dominant weights of g
Get Reshetrkhin -Turan

huts

{ Host-traded irrep y
µ ( highest

wt

Hanyang) (VI. Un)
t



Sps all Xi minuscule
.

Gk Langlands dual to 6

Gr=EkE#
GREED)

affine Grass maamian
it's an ind - scheme/¢
stratified by orbits
{ or, itch+3



6⇒DA6rxGr
Orbits are also

labelled by A+
have a convoluting rod lot

GRE {4- In C- GEN:

(Li
,
Litt) is in

orbit indeed by Xin}
have Grim Gr

↳ - Lu 's Ln



Thhfcgeometicsatake
perverse sheaves on GBIs equivalent to Reply)
Under this equivalence,
Kord ⇒ Y,
more generally ,
m * 1461) the
w/ V Vx

,

- ④ Vxn



the Xi are minuscule
⇒ Gry is smooth

idea
Put

DEDEMEGI))
some natural correspondences
give you the
Fm transforms


