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Character Varieties

Definition

Let S be an oriented surface, G a reductive group,

Chg(S) := {G-local systems on S}/ ~ = hom(m1(S),G)/G.
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Character Varieties

Definition

Let S be an oriented surface, G a reductive group,

Chg(S) := {G-local systems on S}/ ~ = hom(m1(S),G)/G.

Attiyah-Bott-Goldmann Poisson bracket

Quantise:
@ Skein theory [Turaev, Przytycki, ...]
@ Cluster theory [Fock-Goncharov, G-Shen]

@ Factorisation homology
[Ben-Zvi-Brochier-Jordan, J-Le-Schrader-Shapiro]
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Skein partition function

Skg(M3) := C(q)(fr. or. col. graphs in M3) /isotopy, skein rel.
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Skein partition function

Skg(M3) := C(q)(fr. or. col. graphs in M3) /isotopy, skein rel.
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Theorem: Skein partition function [Bierent, Jordan, V, Vazirani '25]

Zp,(t) =1+ > dimSker,(T? x, §*) -tV = J](1 - t¥) ==,
N=1 1
h _EZJ(K)I( -2, f ic A
Where ¢ =7 o PN , for generic .
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Decorated Character Varieties

Let S be a stratified surface, G a reductive group,
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Decorated Character Varieties

Let S be a stratified surface, G a reductive group,

G-local systems on Sg,
Chg(S) ;=< T-local systems on S, 3/~
Borel reduction on Sg.
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Cluster Structure by Fock-Goncharov and G-Shen

Chg(S) --------- » XA = (C*)? = Spec(C[x{, . . ., xF])
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Cluster Structure by Fock-Goncharov and G-Shen

Chig(S)i==Emm=mas » Xa = (C*)? = Spec(C[x{", ..., x7])

“Xar= (C¥) = Spec(C[x*, ..., xF])
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Cluster Structure by Fock-Goncharov and G-Shen

Chig(S)i==Emm=m=s $Xa = (C*)9 = Spec(C[x, . .., x7])

I

Xar= (C)? = Spec(C[x*, ..., x#])
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Cluster Structure by Fock-Goncharov and G-Shen

Chig(S)i==Emm=m=s » Xa = (C*)? = Spec(C[x", ..., x7])

Xar= (C*)? = Spec(C[x*, . .., x5])

X|a| := Spec(f € O(xa)lf € O(xa) after any seq. of mutations)

Matthias Vancraeynest Quantisation of Character Varieties



Cluster Structure by Fock-Goncharov and G-Shen

Chig(S)i==Emm=m=s » Xa = (C*)? = Spec(C[x", ..., x7])

X|a| := Spec(f € O(xa)lf € O(xa) after any seq. of mutations)
O(Chg(S)) = O(x|a))
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Cluster Structure by Fock-Goncharov and G-Shen

Chig(S)i==Emm=m=s » Xa = (C*)? = Spec(C[x", ..., x7])

Xar= (C*)? = Spec(C[x*, . .., x5])
X|a| := Spec(f € O(xa)lf € O(xa) after any seq. of mutations)

O(Chg(S)) = O(xja))

Easy Poisson structure: {x;, xj} = ajjxix;
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Cluster Structure by Fock-Goncharov and G-Shen

X|a| := Spec(f € O(xa)lf € O(xa) after any seq. of mutations)
O(Chg(S)) = O(x|a))
Easy Poisson structure: {x;, xj} = ajjxix;

Easy quantisation: x& = ClqT][x", ..., x5/ < xix; = q%ixjx; >
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Clusters from Factorisation Homology

Factorisation homology:

S — Z(S)e Cat
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Clusters from Factorisation Homology

Factorisation homology:
S = Z(S)ecCat

Clusters from factorisation homology for SL,(C):

A~ Z(A)C Z(S)
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Clusters from Factorisation Homology

Factorisation homology:
S = Z(S)ecCat

Clusters from factorisation homology for SL,(C):

A ~ Z(A)CZES) and  Z(A)— Z(4A)
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Clusters from Factorisation Homology

Factorisation homology:
S = Z(S)ecCat

Clusters from factorisation homology for SL,(C):

A ~ Z(A)CZES) and  Z(A)— Z(4A)

Z(A) = x}{ — mod and quantum cluster mutations!
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Clusters from Factorisation Homology

Factorisation homology:
S = Z(S)ecCat

Clusters from factorisation homology for SL,(C):

A ~ Z(A)CZS) and  Z(A)— Z(A)
Z(A) = x}{ — mod and quantum cluster mutations!

Moreover: X} can be understood in terms of skein theory.
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Internal skein algebra

o
~
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Thank you for your attention.
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