
 

Let oy BE A SIMPLE UK ALGEBRA

SIMPLY LACED Of UNTWISTED AFFINE Cle

ALGEBRA

DOMINANT WEIGHTS of of of EVEL M Are

in BIJECTION WITH THE WEIGHTS of g
IN THE FUNDAMENTAL ALCOVE of LEVEL h

He Ikoilx o it il
a lot e er

p

h 2
I d

µ of idol

r

for

DOMINANT WELGHTS OF g INSIDE THIS

ALCOVE



For EXAMPLE

rn Go 13No LEVEL 3 DOMINANT WEIGHT

of Ty Lh

IN THIS CASE THERE Are lo REPS

OF THIS TYPE

THERE IS A BILINEAR OPERATION fusion

ON THE IRREDUCIBLE's

n A C LEVEL R DOMINANT

IN A PREVIOUS TALK I DITCHED YOU A

Paper of KA 7ADAN LUSZTIG WHERE THIS

fusion OPERATION IS DESCRIBED

THERE IS A CONVENIENT ALGORITHM THE

Kac WALTON FORMULA FOR COMPUTING THIS

THIS IS A VARIANT RACHA SPEISER
Brauer KLIMYK

of A TENSOR PRODUCT Rule for g
if A µ Are DOMINANT WEIGHTS of g



Lol Uv It N.fi LKT
FINITE DIMENSIONAL

PROBLEM COMPUTE NI
DECOMPOSE LA INTO WEIGHTS

CH hot JacqueT
WEIGHT
MULTIPLICITIES

ORKOSTKA
NUMBERS

suppose r IS SUCH THAT 7 1M IS

DOMINANT for All µ SUCH THAT CyntO
THEN

12,4 I cqnk.ru
m

sa NI Ex r v

d 1,901 for SUZI



god V

in
rim

recopil
th WEIGHTS at Ky

t.fr friend Xr ico.int egn.y
proof is EASY LANSERVENCE Of WCF

More GENERALLY EXTEND
THE NOTATION

Xp TO INCLUDE NON DOMINANT V

X enerwlearvin
WEW

IF 7 IS DOMINANT THIS THE CHAR

OF AN IRREDUCIBLE



IF V IS ARBITRARY FIND YEW

sucit THAT y fitp IS DOMINANT

IF MAT OR MAY NOT BE TRUE THAT

g w yQtp p

IS DOMINANT If It IS A CHANGE

OF VARIABLES SHOWS

X L it'm fair

If pl p IS NOT DOMINANT

THEN fr O this HAPPENS

WHEN y LIES ON A TRANSLATE Be p

of A WALL OF THE POSITIVE W C

i
too

t BECAUSE Of CANCELLAIONS

IN sum 2 cyerwsekvt.plo
wow



WITH THIS Modification

qtr I can't.mnT
MIGHT BE NEG

OF AN RR NR

ZERO

THE KAC WALTON FORMULA for fusion of

LEVEL REPS of PARAMETRIZED By

Reps of 0g IN THE LEVEL k Alcove

Uses A Version Of Dot Action

I
H a

r s
r l

I i ly
CHA htt

I r d p n

if.li

e r

o I Y
p

THE NEW DOT ACTION IS REFLECTION IN

HYPERPLANES



ftp.d nfhtt
1XEROOTS N INCLUDES THE

INDICATED HYPERPLANES IF V IS

ON THE WALL Of one of THE REFLECORG

HYPERPLANES Interpret

Xr 0

Otherwise we REFLECT IT INTO

THE LEVEL h ALCOVE MutlPH BY

f pH
ofreflections

AND INTERPRET THIS

AS Edw.v
T
AFFINE DOT ACTION

fr Ice µ walmart
tap
fus.ae

CONVENIENT ALGORITHM For computing

FUSION use fusionRing CLASS



Of SAGE to COMPUTE Ntese DECOMPOSITIONS

THE REPS OF LEVEL k ARE in A

case RY CALLED LEVEL h FUSION CATEGORY

wZw CFT THERE IS AN Action of

SLGK on THIS CATEGORY THAT r WANT

TO DESCRIBE THE MODULARITY IS RELATED

TO THIS ACTION

THE FUSION CATEGORY IS SEMISIMPLE

CareGarv EVERY OBJECT IS A Direct

sum of SIMPLE OBJECTS

ITy de LEVEL h FUNDAMENTA

ALeave

THE CATEGORY IS MONOIDAL MEANING

IT HAS A COMPOSITION WHICH IS THE

ABOVE FUSION RULE

IT Fr 2nF An
T
FUSION CFS



THIS IS A RIBBON CATEGORY

IN PRACTICAL TERMS THIS MEANS there are

applications A KNOT THEORY Jones Patronal

AND POTENTIALLY WANNA COMPUTING

A RIBBON CATEGORY IS A

RIGID BRAIDED MONOIDAL CATEGORY WITH

RIBBON Structure

RIGID OBJECTS HAVE OVALS

IT IT.co woe CNN.tl
WEYL GROUP

IF V IS ANY OB fear
is THE Cano
ELEMENT

THERE ARE MORPHISMS

E 2 VAV'tcv

F
lower V V Taft E
OBJECT IN
THE MONOIDAL

CATEGOR



I instead ar C l
n r N no

iii
v

v v v v

Iv coeur
EU Iv

µ
RIGID MONOIDAL

CATEGORY

BRAIDED GIVEN CBVECTS V W

CuwiV W W V

THE R MATRIX

Naturalist di V pi w



V W

Y
da op

i
X

pore Cv w Cywhapl
NATURAL17 u v w

v v w

J
w X

X w u W

Cuw Iu Cup Cu v w

ANATHER SIMILAR



u v w
v v

j
i l

Y 4Y kiw V U
w v

W

YANA BAXTER EQUANON

RIGID BRAISED CATEGORY

RIBBON ELEMENT

AiV v
V

Has the PROPERY
w U W

Arffaw
Araw

W



Av AwCwµCv w Lwin Cwu w Ar Aw

Av w

IN THE fusion CATEGORY

If V Ty

Q e
infinity

1
EIGENVALUE Of CASIMIR

ELEMENT far g

eithitpi lily
5
Stuff THAT APPEARS IN THE

THETA FUNCTIONS



WHAT THE RIBBON ELEMENT IS GOOD FOR

IN A RIBBON CATEGORY

f v 7 V is a MORPHISM
Quantum

we can DEFINE THE MACE

u

fo
I
Av

ATA Iv

I v V V't V Vav
yurcoev I

I

THIS IS SCALAR THIS IS THE

QUANTUM TRACE

IN CATEGORY of F D V S A I



THIS IS THE TRACE of AN ENDOMORPHISM

Alf g Acf hcg

WBBM CATeaork DUE to TurAeu tr

THE fusion CATEGORY IS A

MODULAR TENSOR TENSOR
CATEGORY

I A SEMISIMPLE
RIBBON CATEGORY

WITH FINITEK MANY
IRREDUCIBLE1

I INTERTIBLE S MATRIX

WE DEFINE NORMALIZED CHARACTERS

ft ft Z al ee E inert ol
µ E E IF WE

2 Zig r Fr WA Nf
NUIGENE

1,7 nl ZZiaiY Aotn8
Zig 2 are 112



e
Mns Cit Ir ki

m HI
Whyy

Pl
zhu

tntk itzin EII TSn.rkik.tn
Sn ni UNITARY S MATRIX

IN RIBBON CATEGORY WE CAN

IDENTIFY V V
ly

means
a

Eu Hpv E

nor Vava E

IDENTIFY Vi UF



5

EV i v UH IS DEFINED

USING A

i
CQevACAU

E T V V W w

beinw
WOW W

t Cwm
V W w

f Ev usino RIBBON ELT

E



THIS IS A SCALAR THIS is

UP TO A CONSTANT

THIS IS THE S MATRIX

RECOMMEND BOOKS OF BARALOV

Kirillov TVRAEV

continuation i SEE

http gporddic.stanford.edu

gu.dntuin fecture 3 pdf
14

W Reovci BLE

U CV W W V



r i

v now woo v

iii Imi
U U


