
Categorifications & Lie Allegebra actions on
categories arising from representation theory I

Catharina Stroppel

time;
last
Prop." Natural" natural transformations/bimodule maps
between induction & restriction for Snco Snel
satisfy :
M = 11 age = 8 symmetric gp.releas)

-zero

es
(Machey Heisenberg relations)
What is explicitly ?
Jonna chlagro gasu sesa

Highsin .n.En nu is Ellen

[ light) (nt)St JacesMughing
D ECISIOCIS ?

n



Top ofPage

Together w /ZEC LSII), Sne generates
K [Snor1Sn _ End ( ^n)

Denote: &in
Relations: ..
(3) go go? tp

y = x +19 (data relations)

Def.(Khovanov)
The 2- category H is the monoidal category

givenby

 ..nant non-i
Objects: All in an in
Amorphs:groadby Palin , Pin

2-morphs:gendby X O n , & subjectto

cyclicity = lo man , N =1, 4= b.
relations(1),(2)
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ex .2- morphisms
I Îx A Ê îl

Remarki

End( pa In ) green by diagramsw / d strands
composed from X and fis isomorphic
to Dunfeld's
Degenerate affine Hect
dA/HA:= ([Sd ]x 6(x,...x ]
WESI X ;
I l 11 vita y

si &[si ]

Thom .(Khorano , Brundan-Savage-Webster)
Ho ~ ko(29) som of B-linear cate

TexAeg₂(6) noKo(Alge(6)) binodules Kontolbined
objects: algebras a
2 morphs: A+B split Brothendieck gp. of (B,A)
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Ho ~ Kolele
Pokn [19 ]A n = M (P.In)
Podla malsa ,n ]gd in=s"(P.1 )
deZoo
where l isthe Karcubican closure of H .

het w be a vector space.Wecan define Atw
&stw
: 01 W =esanWood
W v.Sp gdw=eni werd er ist es au
Note.I [si] >End(p 17 en (e.In)

4 .94(PLN)
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Problem sacon dost o 102-1 Bosch
So Pd,Pa are slightly different generators

Connections to ů-categorification?

THM (sloppy version )
Categorified categorified
Hersenberofactions or for

appropriate of

Idea in induction /i-restriction.
Jucys. Murphy element In ECIS IS

>R 1n O Rilin erestriction followed beled
e proj. onto i-eigenerale
s of In
Also I In spelen .In

Fact:Spec(Sn)Ez
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Given a common eigenspace for S 1 . In
inside a CS11- module M

w given eigenvalues (,, izs...in
& multiplicities miis multiplicity of iet

47:= midi

12:= projection onto all such eigen spaces

Ican be interpreted as a weight for the lie
algebra glez corresponding to Dynkin diagree

- -2 - o 12

Set F M := R; 1an
- Eila : I; I In the

This gives an action of UgIglz) given an
action of ea
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Remarks.
•Working w/ Heeke algebras insteadof
symmetric groups gives Spectrum of
the form for a root of unity
is dynkin diagram 9 #verts-order
#verts = ondeo
ofr

• KLR -algebras are endomorphism algebres

of compositions of r 1 , &: la's

(Expercit Relections!!)

• Other concrete incarnation of ů(gem)- action
uses SBM₂ (W = Snim EN )

Taker: ( [\,,...,xn 2 sn permutations of X7.5

objects : parab . subgps. Sq=32x Smx...x <Sn

şaian
1- morphs oppositezigzags

 - muaricants
to modl: RwroRitr ... pt RW2 Rua
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2 -morphs bimodule maps
 Sockelbimodules

Special Binodules (" correspondences")
Sa,x...+Sai+SmithX...X Sam

Sajx ...SaxSainsby Saibax...4Sam

Su -Sax ...xsaxsauts,XS .x...+ Sam

* Corresponding bimodules which define action
of Eila resp. Fila




