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Penrose diagrams
The Heisenberg category Heisk ( KEI )
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Definition of Haik is due to

• Khovanou ( k= - I )

• Bo - Comes -
Nash - Reynolds ( k=o )

" affine oriented Bauer
"

• Mackaay . Savage ( Keo )
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B .

( KER )
similar nature .
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The Heisenberg category Heisk ( KEI )

⇒
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Q - linear strict monoidal category .

T
,

I Cereal ob = word

Generators :

¥

IS
Ttt = T ④ T ④ t

General more brain combination

of dragons In
⇒

,

To
,

A
,

U
,

A ,
.

~
.

- rectilinear isotopy
-

,relating#It
,

=

,
X. - X.

-

- It
,

degenerate µ=f=Ty § = Sho I ' tho
9& f" " I 't

Negatively dotted
affine Hecke 9

bubbles  are defied
algebra ! r

I -

- If
. ..÷¥. I -

.Hfi:
.:b. .

so

g -

fwy
>

G) = - I

Shorthands :

X : -
- UH ,

EX

:#
,

'

ft-

-

n
,§

.

-

on
ai

" '

,

'

G) = nfa
'

qui
"

.

( w -

-

indeterminate )



Talk at SFS U page #

La
Jonathan Brandan

Motivation :

Heist
.

C , nz⑦o HI - mod

• If k= - l adjoint pair !
T

degenerate cudo tonic Hecke algebra
htt n of levelA > O

(T , f)
e→

kidn ,
res

n - t
)

f= few, = ( w - ed .  . - Cw - Ce ) E Eh ]

. If k -

-

l

(T
,

f)
c→ ( res !

, ,

can 'd it
' / monic poly .  of degree l .

This was Khorana 's original idea - in level one
Hf -

- Isn

Haik acts on many
other important Abelian categories in rep . theory !
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Motivation :

Heist
.

C , nz⑦o HI - mod

• If k= - l adjoint pair !
T

degenerate cudo tonic Hecke algebra
htt n of levelA > O

(T ,

d)
e→

kid
n ,

Msn
- I

)
f= few, = ( w - ed - . -

Car - one ) EEK ]

. If k -

-

l

(T
, f)c→ ( res !

, ,

can 'd it
' / monic poly .  of degree

l .

Theorem I Ko ( Kar ( Heini ) .

 -

27 - form for U(%=k >.
central reduction of enveloping algebra of

A - din Heisenberg Lie alg .

Originally conjectured by khovarou
.

Now  a theorem  -
B ; Savage ,

Webster
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Motivation :

Heist
.

C , nz⑦o HI - mod

• If k= - l adjoint pair !
T

degenerate cudo tonic Hecke algebra
htt n of levelA > O

(T ,

d)
e→

kid
n ,

res
n - t

)
f= few, = ( w - ed - . -

Car - one ) E EET

. If k -

-

l

(T
, f)c→ ( res !

, ,

can 'd it
' / monic poly .  of degree

l .

Theorem I Ko ( Kar ( Heinl ) .

 -

27 - form for W%=k >.central reduction of enveloping algebra of
A - din Heisenberg Lie alg .

IT
Basis theorem -

Hom
, eisafxil ) is

'

free right End ,µ - module

Theorem 2
T

Bubbles

p
with bars's =

"

reduced
"

diagrams w/ dots at termini . . .

copy of gym)

Theorem 3 Generic categorised co multiplication be ,  m

: Heise
,  me

, Heise .J Heim
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The categorical conwltiphiahoi

Heise ① Hein Symmetric product =monoidal category ger
'd by both

Heise
,

Deism t morphisms forcing them to strictly commute
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The categorical conwltiphiahoi

Heise ① Hein Use two colors ! New morphisms ,
.

new relations JETI If .

9

+  obvious commuting relations

Heise -0Hein Localize at If- ft
ie . adjoin two . sided inverse H = ( If-fo T )

"
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The categorical conwltiphiahoi

Heise ① Hein Use two colors ! New morphisms ,
.

New relations I
,IfIT, . . .

Heise Theism Localize at If-Toot
ie . adjoin two . sided inverse H = (I f-fo T )

"

Theorem F ! strict monoidal functor Sam : Heise ,m→ Add f Heise IHein)

Thttot, I *ttot ,

i. hi. i. ,
nuts nuts,

unUt U
. F÷÷Y%7j

to t Tf t TT - ¥t #t -Kf tTHO ther check relations !
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fcwy.nl kieanied
gcw) -

- Cw - G ) . - - Cw - Cm )
Now take Cartesian product

Z b of

( 1¥HI- mod ) DXf HI . mod )

u 0

Heide

acts
Hei.sn

acts
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fcwy.nl kieanied
gcw) -

- Cw -47 . - - Cw - Cm )
Now take Cartesian product

Z b of

( 1¥Hmt- mod ) DX ( HI - mod )

u 0

Heideact, HeinactsProviding a ,
. . .cm €27

, Tf-BT acts invertible . .  . so Haik acts via b
Atm

Moreover
'

ft acts as wktwt - '

e ,t . . . +
wk -

men

↳ m - l

- ei-eiccni.cm )

1¥ elevator , symmetric functions
<

µ
-

H
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fcwy.nl kieanied
gcw) -

- Cw - C
, ) - - - Cw - Cm )

Now take Cartesian product

Z b of

( ① Ht - mod ) DX ( to HI - mod )
Sufficiently large

mzo
m n > O

module category ! Un O

HeideactsHeinactsProviding a ,
. . .cm €27

, If-FT acts invertible - .  . so Heisk acts via D
Itm

Moreover
'

ft acts as wktwt - '

e ,t . . . +
wk -

men

↳ m - I

Symei-eiccni.cm ) to

Letting a ,
. , cm vary , gives enough freedom

te prove linear adepadeia of babbles
,

Mil > 70 here the basis theorem! Model proof
k -

- m -
l
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Thank
you

!


