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Notation let Q = ( wi wz -
- -62 be a word
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in alphabet 4,23
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and LCE ) Lca
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E L ( 11221) =L(1,07×041,0)×040,11×040,17 ④ Usd

Probtems
• decompose LCE)

E
,
explain
"

• understand morphisms LCE)→ LCE)



Solution is inspired by ideas of
Li bed insky

- Soegeb Bimodals

Elias
,
Williamson- diagrammatic Soegel category

Elias - gln webs

Probably the ideas go back
much further
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Can we understand morphisms LCE)→ LCE) ?

* ECE
,
@id) #Eck

, laid)
• LCE) I ⑦ Llap) Lca) E ⑤ Lca , b)

i

Lca,b)

dim Hom ( Lee )
,
Leal) = §, # Efe , cash) # Eca,caps)

• Lets understand all projections Lee) → Leap)
and all inclusions Lcqb ) → Liz )

then we will put the two together to find all maps Lce ) →Ua )
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Kuperberg 's Spider
-

Let Dez be strict , monoidal , pivotal category with

objects words in alphabet { 1,23

morphisms isotopy classes of planar graphs built

from {
^

subjecttorelations : ( we ignore this
for now)

theoremkuperberg'T6) Do ( LH
,

Let)④E"Reppy)
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• Thus
,
we can algorithmically construct a set of

diagrams for Hom CE , ) ( lightens /)
• Carrying out the algorithm for a , then flipping
all those diagrams upside down , we get a set

for Home -it ) (upside down light leaves
'⇒
-

• Putting the two together in all possible ways
results in set of diagrams in Hom te

,z)
( doubters Lik = )
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Theorem (B. 2020)
-

KK is a basis for Dez

Proof Make eval : Dez-7 Rept
'd

-

( spy
) explicit .

Consider eval (LIK)

show independent by uni triangularly argument
this gives UK is linearly independent .



Spanning of KK should be quite hard , but

Kupperberg shows relations in Dez imply :
u

•

"

non -elliptic webs span

• # non -elliptic webs = dim Homspyl - , -I
= #KK D



whatanetkrelations-2.ccnsg-E-EYq.gs' )

O =

-
0=0

[33 {• '"dhinatomsm'
wa =

§E°

• need ,

§ - ez,}
Uspans

µ=Ynt full - Y' n
exercise : show §? =/} t's, I
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• Dez is defined over Zff
#

Iffy]
• Spy deforms to Uqcspy)
• Lusztig divided powers qvartim group NofCspy)

defined over ZEE'S Ifaf
• Ufcspy) @ Maid "Weyl module

"

Note : Lca
,
b) = @⑦V2 cap
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• Let k be a field and of Elk at . qty
'
to

.

k④UqKspy)@ K④V4l) and K④VK4

. are irreducible

• The modules K④VZ will not all be summand s of

tensors of fundamentals . Instead
, get tiltingmodules .

-
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• TiltckxougcspyD-karkkxovks.lk
indecomposable

• Tlkcgb) ⑤ lk④VZ( 11 . .cz?...z ) tilting modules
X in

classified by
a b highest weight

• Lots of general theory about Tilt ( K④U¥ )
Most important for us :

dim Hom ,k④ngzfk④VKe7k④V4aD - dim Hong,
Cues,u'D
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theorem CB. 2020)

lkxoeral : Karl K⑦D Tilt Gk④Nq4spyD

Pooed Non elliptic webs span over 2cg fat,] .

Need to show eval ( KK) independent oven Ik

Uni triangularity reduces this to analysis of "diagonal "
of matrix which we compete explicitly .

D



• our result for of a root

sofa;'s: .
"

amate /
RT 3 manifold invariant .

"agoutis :O:*: ::c IK④Dq and Tilt

but no time .



• KK basis new even
• our result for of a root over ① ( of) .ostafsnibpfd.EE?kampute/.weusekk to derive
RT 3 manifold invariant - formulas for clasps

( alias : Jones Wenzl projector)
• There is more to say

in Spy webs
.

about relation btw ) - a.cn?pghuetes.::s7.j!:ximlkxODqand Tilt

grappled with in hisbut no time .
thesis Cat Davis ! )
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Clasps He act) text
- we =w. . . -Wn

,
wie {1,23 & Ewi-X

W , wz
Wn

Il - r - - I

⑦ 5- linear combination of
44 's

death w ! ! . -
- -
- In projecting to LCD 8 LCE)

I 4p§ is basis for Homspz
,

( L ④hot ,
Letta))

co

⇒÷l. - i÷+s÷.
Ux)④Uco) E Lota) ⑦① texted

Utwtc 4h03)
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! want this map
to be an idempotent

Ktx
,
a OTT ( x = x.tox ⇐ idx -- e , tea)

easy
to check that this follows from

④
l l

I = Kan
I
Q



Theorem ( B. art) let die = minimal length element of Weyl group st . dyca)Ext
and OI+Ca) = { a c-Etl decal c-I-3 .

Then

[CHAD
q,where Kyu = IT -

GOI + hey
[ (Tweets]g,

*

f. -7
'"'

em -9,2 Idiot



trot solve the recursive formulas :

• Evidence for a conjecture of Elias in type A .

• Gz clasp formulas work in progress with HaitianWu



• Finally
,
an advertisement for work w/ Elias/Rosel Tatham

we find generators and relations for span
webs and can show Span- webs Fund Gpa)

• proofis inspired by Koperbags
'
rank 2 paper !

thank You !


