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DiagramsforRe.pl#
Strands labelled by representations
Vertices labelled by rvnonphisms

Mido eV

Vor Vor Vt¥¥¥÷÷÷÷i:



RepLGLnland.sc#-WeylDuality
Strand is standard rep

.

Tangles span all maps #
Onlyrelationsi Heref:i¥f

n -

- zero



Delignisbhyfamily
Gly is the completion of the

symmetric ⑦ -category presented by

0negenerminy O
,
is theNo generating morphisms

same but with{ Relation :① = f un oriented strands
#



Moreabo.at#
• For T 4- 7L it's semisimple and
looks like Rep(Glu) for N >>O.

• For n C- IN it has Rep (Glen) as a quotient
• Also has Rep (GL (ntmlm )) as a quotient
• Can make Glaub = lim Rep (Gllntmlm ))
( see Entova- Aizenbud

,
Hinrich

, Senganova)



Quantumiotandthekauffmanpolynomial
Want a braided ⑦ -category

"

like " Ot
= d '
p -

-al Relation between X
, I , )C,Y

Wlog relation is an eigenvector for notation

X - X -

- zfll - Y]
y -p -

- zoo - y] a - a-
'
' 2-(d- l) d=ItaI

Following Kauffman
, Kuperberg , kazhdan-weaz.tl



Deligne-yExceptionalsen.es
Adjoint reps of

PSL th , PshG)X 7422,62 , PSOC8) X 53 ,
Fu , F-6×7422 , Ez , Eg
Have patterns that look like they
come from a continuous l - parameter

family of symmetric ② -cats ,



RelatiExcept.ba/Family
In is the bracket O=D

, § -- b )
come.÷.

'
F-Zero

,
Fay

Jacobi : Y
,
-H t # = zero

Exceptional : = FLY, tE¥[tHtX)
(v itanovice

Vogel Forced by dim Hom (Sym"of , i) =/ ,



Conjectures
Sufficiency ; For d generic any closed trivalent
graph simplifies to a multiple of empty,

consistency'. For d generic any two
ways of simplifying the same diagram give
the same answer

.

Together give an Exceptional Family!



Quantumvension
O -

- d
, 4=4 , P -- zero , D= -UY , J=u2U

Need some relation between

¥1
,
>e. X. kid



Tetrahedral symmetry

units ) ( ~>aIn
"
"

-

du'



QExcversionofJacobi.PT
acts by scalar w

'

• R acts diagonalize ably on span
• WLOG relation is a f - eigenvector 13=4-2
• Change variables to v with vk.ir and f- V- 4

v
-3#try

,

-V
" )TtQ[XtV"Untv-4)f)--Zero



Easyconsequencesv-3#tVI-V" >it TV
"Untv-4/1)--Zero

U U U U U U

V
- 3 V'2b - V - ' b t Q v ''t Kv"d +KV

-4=0
Qd = - Vsb tv-Sb - a v8 -Kv - 8

d=Vs_u(v8+#
Similar formula Tf= - Y



QExsing
Attach IT to QEJacobi and R - symmetric

tie, ta%¥YI¥¥,YE¥pet¥Y +E.) l -- zero
Rotationally Symmentnize

Y"¥i(X - tuition th-K) -www.adf -Y]
=Zero



Main Theorem
⑧

If E is a ribbon category with an ob's X
and a map X a-X→ X s .-1 . dim In (x K)
starts 1

, 0,1 , 1,5 Then it satisfies
QE Jacobi for some v

.
If v is

not a IO th or I Lth root of unity
it also satisfies QESquare

,
QECrossing



Conjectures

Sufficiency : These relations allow one
to evaluate any braided trivalent graph

!onsistenc Any two evaluations agree

Together give 2 -parameter knot Polynomial



Others
• Classical ⇒ Quantum via kontsevich I
• Roots of unity : 1st → Exceptional

3.
"464→ Gz family

'4th mg Fa, family
12+4 → s

,
and ? ? ?

5th us ABA variant ?
•Works for actual of Etingof -Neshveyev



Calculations
•Affine braid group action on Inv ( X

-06)
• Knot invariant calculated when

Conway girth E 6 . Includes
Torus knots inall I 12 crossing knots ninenor
Mkrtchyan

•Quantum dimensions of simple:in 03

Classically by Cohen - de Man
,
XQZ by Tuba -Wenzl




