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Representation varieties

Representation variety
G a complex algebraic group and Γ a finitely generated group.

XG(Γ) = Hom (Γ,G)

Algebraic structure: Γ = 〈γ1, . . . , γs |Rα(γ1, . . . , γs) = 1〉.
We have an identification

ψ : Hom (Γ,G) −→ Gs

ρ 7→ (ρ(γ1), . . . , ρ(γs))

with the algebraic set

Im ψ =
{

(g1, . . . ,gs) ∈ Gs |Rα(g1, . . . ,gs) = 1
}
.
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Accross the non-abelian Hodge theory

Character variety
With respect to the action of G by conjugation

RG(Γ) = XG(Γ) �G

Non-abelian Hodge theory. For Γ = π1(Σg).
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Arithmetic method

Problem
Compute the Hodge structure (or the E-polynomial) on the

cohomology of RG(Σg) for Σg the genus g surface.

Based on Katz’ theorem of polynomial counting.
Hausel and Rodriguez-Villegas (2008). G = GLn(C),
arbitrary g. Twisted.
Hausel, Letellier and Rodrigez-Villegas (2011).
G = GLn(C), arbitrary g. Generic semi-simple marked
points.
Mereb (2015). G = SLn(C), arbitrary g. Twisted.

In terms of generating functions
of Macdonalds symmetric polynomials.
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Geometric method

Based on Hodge monodromy representation.
Logares, Muñoz and Newstead (2013). G = SL2(C),
g = 1,2. At most 1 marked point.
Logares and Muñoz (2014). G = SL2(C), g = 1. At most 2
marked points.
Martı́nez and Muñoz (2016). G = SL2(C), arbitrary g.
Martı́nez (2017). G = PGL2(C), arbitrary g.
Baraglia and Hekmati (2017). G = GL2(C),GL3(C),
SL2(C),SL3(C), arbitrary g.

Explicit expressions but very involved calculations.
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Topological Quantum Field Theories
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Topological Quantum Field Theories

Topological Quantum Field Theory
A TQFT is a monoidal symmetric functor

Z : Bdn → R-Mod.

Let n ≥ 1. The category Bdn is:
Objects: (n − 1)-dimensional closed manifolds (maybe
empty).
Morphisms: W : M1 → M2 is a n-dimensional compact
manifold W such that ∂W = M1 tM2, up to boundary
preserving diffeomorphism (bordism).
Composition: Gluing of bordisms.

It is a symmetric monoidal category with disjoint union.
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Algebraic topology via TQFTs

Goal: Given a closed manifold W , we want to compute an
algebraic invariant χ(W ) ∈ R.

Key idea
Construct a TQFT, Z : Bdn → R-Mod, such that

for all W : ∅ → ∅ closed, Z (W )(1) = χ(W ).

χ(W ) = Z (Σg)(1) = Z (D†) ◦ Z (L)g ◦ Z (D)(1)
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Lax is good enough

Not so easy...
Monoidality⇒ Z (M) is a finitely generated R-module.
Natural constructions have Z (M) infinitely generated.

A lax monoidal TQFT is a symmetric lax monoidal functor

Z : Bdn → R-Mod.

Lax monoidality
The map

Z (M1)⊗ Z (M2)→ Z (M1 tM2)

exists but it is no longer an isomorphism.
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TQFTs as lagrangian field theories

Let C be a category with final object ? and pullbacks (category
of fields).

Z : Bdn
Field theory−−−−−−→ Span(C)

Quantization−−−−−−−→ R-Mod

Field Theory
Let G : Embc → C be a monoidal contravariant functor with the
Seifert-van Kampen property. It induces a functor

FG : Bdn −→ Span(C).

Objects: FG(M) = G(M).
Morphisms: Given W : M1 → M2, its image is the span

G(M1)
G(i1)←− G(W )

G(i2)−→ G(M2).
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C-Algebra

A C-algebra A is a pair of functors:

A : Cop → Ring B : C → A(?)-Mod

They agree on objects: A(c) = B(c) for all c ∈ C.
Beck-Chevaley condition: For a pullback diagram

d

f ′

��

g′ // c1

f
��

c2 g
// c

A(g)◦B(f ) = B(f ′)◦A(g′)

B preserves external product.

Grothendieck’s six operators
Ac = A(c) ∈ Ring f ∗ = A(f ) f! = B(f )
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Quantization

Given a C-algebra A, we define

QA : Span(C)→ A?-Mod.

Objects: QA(c) = Ac for c ∈ C.

Morphisms: Given a span S : c1
f← d

g→ c2, we define

QA(S) = g! ◦ f ∗ : Ac1

f∗−→ Ad
g!−→ Ac2

Construction of TQFT

Z : Bdn
FG−−→ Span(C)

QA−−→ A?-Mod
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Introducing sheaves

Sheaves à la Galatius-Tillmann-Madsen-Weiss
A sheaf is a contravariant functor S : Embc → Cat with ‘good
gluing properties’.

S(M) = {Extra structures on M}
Examples

Sor (M) = {Orientations on M}.
Sp(M) = {A ⊆ M finite}.
SΛ(M) = {Parabolic structures with datum in Λ}.

TQFTs over a sheaf

Embc ⇒ EmbSc Bdn ⇒ BdSn

Notation: Bdpn(Λ) = BdSp×SΛ
n .
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Hodge theory



beamer-tu-logo

TQFTs Hodge theory Representation varieties Topological GIT Future work

Hodge structures

Let H be a Q-vector space. A (mixed) Hodge structure is a
double finite filtration

0 ⊆ . . . ⊆W kH ⊆W k+1H ⊆ . . . ⊆ H

h0 ⊇ . . . ⊇ FpHC ⊇ Fp+1HC ⊇ . . . ⊇ HC = H ⊗Q C

such that Fp Grk
W H ⊕ Fk−p+1 Grk

W H = HC for all k ,p (pure
Hodge structure).

Deligne’s theorem

VarC

""

Hk
c (−;Q) // Q-Vect

HS

::
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Deligne-Hodge polynomial

Hp,q = GrF
p Grp+q

W H hp,q = dim Hp,q

We have a morphism

e : KHS→ Z[u±1, v±1]

such that e(H) =
∑

hp,qupvq.

Deligne-Hodge polynomial

e(X ) =
∑

k

∑
p,q

(−1)khk ;p,q
c (X ) upvq ∈ Z[u±1, v±1].

where hk ;p,q
c (X ) = hp,q(Hk

c (X ;Q)).
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Mixed Hodge modules

Saito’s mixed Hodge modules

Complex algebraic
=⇒ Abelian monoidal

=⇒ Ring
variety X categoryMX KMX

MX contains variations of Hodge structures on X .
M? = HS.

Local system with stalk H ks +3
KS

��

Locally constant sheaf08

px
ρ : π1(X )→ GL(H)

ρ : π1(X )→ GL(H) preserving Hodge structure⇒ ρ ∈ KMX
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Mixed Hodge modules as VarC-algebra

Properties

Every KMX has a natural KHS-module structure.

For f : X → Y regular we have KHS-module morphisms

f! : KMX → KMY , f ∗ : KMY → KMX .

f ∗ is also a ring homomorphism.

Beck-Chevalley condition for f ∗ and f!.

For the projection cX : X → ?

(cX )!(1) = [H•
c (X ;Q)].

KM = (f ∗, f!) is a VarC-algebra with KM? = KHS.
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TQFTs for representation varieties
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Generalized representation varieties

Let M be a compact manifold and A ⊆ M finite.

XG(M,A) = Hom Grpd( Π(M,A)︸ ︷︷ ︸
Fund. groupoid

,G).

Algebraic structure

XG(M,A) = G|A|−rk H0(M) ×
∏
ai

XG(π1(M,ai)).
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Field theory

XG : Embpc → VarC

Objects. (M,A)⇒ XG(M,A).
Morphisms.
f : (M,A)→ (M ′,A′) f∗ : Π(M,A)→ Π(M ′,A′)
 XG(f ) : XG(M ′,A′)→ XG(M,A).

Quantisation

KM as VarC-algebra with KM? = KHS

ZG : Bdpn
FXG−→ Span(VarC)

QKM−→ KHS-Mod
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TQFT for representation varieties

Theorem. (G-P, Logares, Muñoz)
There exists a lax monoidal TQFT

ZG = QKM ◦ FXG : Bdpn(Λ)→ KHS-Mod,

computing the Hodge structure on representation varieties.

ZG(∅) = KM? = KHS.
(M,A) ∈ Bdp⇒ZG(M,A) = KMXG(M,A).
(W ,A) : ∅ → ∅ closed connected.

ZG(W ,A)(1) = [H•c (XG(W ))]⊗ [H•c (G)]|A|−1.
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TQFT in surfaces (n = 2)

XG(∅) = 1 XG(S1, ?) = G

FXG (D) =
[
1←− 1 i−→ G

]
FXG (D†) =

[
G i←− 1 −→ 1

]
Morphisms of the TQFT

ZG(D) = i! : KHS→ KMG ZG(D†) = i∗ : KMG → KHS
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TQFT in surfaces (n = 2)

FXG (L) =

[
G

p←− G4 q−→ G
g ←[ (g,g1,g2,h) 7→ hg[g1,g2]h−1

]

Morphisms of the TQFT

ZG(L) = q!p∗ : KMG → KMG
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Considering parabolic structures

Set Λ a collection of subvarieties of G stable under conjugation.
Given Q = {(S1, λ1), · · · , (Sr , λr )} we define

XG(M,A,Q) = {ρ : Π(M − ∪Si ,A)→ G | ρ(γi) ∈ λi} ,

where γi is a loop ‘around’ Si .

Extension of the results

ZG : Bdpn(Λ)→ KHS-Mod.
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TQFT in surfaces (n = 2)

FXG (Lλ) =

[
G r←− G2 × λ s−→ G
g ←[ (g,h, ξ) 7→ hgξh−1

]

Morphisms of the TQFT

ZG(L) = s!r∗ : KMG → KMG
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Reduction of the TQFT

Piecewise algebraic varieties, PVark

Objects: Grothendieck semi-ring of algebraic varieties.
Morphisms: Piecewise regular maps.

Ex: If G acts on X , then the orbit space [X/G] ∈ PVark .

Embpc
XG //

))
ImXG ⊆ VarC

τ // PVarC
XG(M,A) � // [XG(M,A)/G]

Z gm
G = QKM ◦ Fτ◦XG : Bdpn → KHS-Mod

n = 2 Z gm
G (S1, ?) = KM[G/G] ( KMG.
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New problem

Z gm
G is no longer a functor.

Theorem
Let η = τ! ◦ τ∗. If η(M,A) is an isomorphism, then

Zgm
G = Z gm

G ◦ η−1

is a lax monoidal TQFT computing the same invariant as ZG.

ZG(M1,A1)
ZG(W ,A) //

τ!

��

ZG(M2,A2)

τ!

��
Z gm

G (M1,A1)
Zgm

G (W ,A)

// Z gm
G (M2,A2)
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Parabolic SL2(C)-representation varieties

Conjugacy classes in SL2(C)

±Id J+ =

(
1 1
0 1

)
J− =

(
−1 1
0 −1

)
Dλ =

(
λ 0
0 λ−1

)
with λ ∈ C− {0,±1}.

Z gm
G (S1, ?) = KM1 ⊕ KM−1 ⊕ KMJ+ ⊕ KMJ− ⊕ KMC−{±2}
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Question
Is η : KM[SL2(C)/SL2(C)] → KM[SL2(C)/SL2(C)] invertible?
Idea: Restrict to a ‘core submodule’W.

W = 〈Z gm
G (Σ)(1)〉 ⊆ KM[G/G]

Lemma
For G = SL2(C) we have

W = 〈 T1︸︷︷︸
KM1

, T−1︸︷︷︸
KM−1

, T+︸︷︷︸
KMJ+

, T−︸︷︷︸
KMJ−

,TC−{±2},S2,S−2,S2 ⊗ S−2︸ ︷︷ ︸
KMC−{±2}

〉.

Moreover, onW, the morphism η = tr! ◦ tr∗ is invertible.
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In the previous set of generators ofW
Denote q = [H•

c (C)].

Zgm
SL2

(D) =



1
0
0
0
0
0
0
0


Zgm

SL2
(D†) =

(
1 0 0 0 0 0 0 0

)

Zgm
SL2

(L[J+]) = (q3−q)



0 0 1 0 0 0 0 0
0 0 0 1 0 0 0 0

q2 − 1 0 q − 2 q (q − 1)2 −q + 1 −q + 1 −2 q + 2
0 q2 − 1 q q − 2 (q − 1)2 −q + 1 −q + 1 −2 q + 2
0 0 q q q2 − 2 q −q + 1 −q + 1 −q + 2
0 0 0 0 0 −1 q 0
0 0 0 0 0 q −1 0
0 0 0 0 q 0 0 −1



Zgm
SL2

(L[J− ]) = (q3−q)



0 0 0 1 0 0 0 0
0 0 1 0 0 0 0 0
0 q2 − 1 q q − 2 (q − 1)2 −q + 1 −q + 1 −2 q + 2

q2 − 1 0 q − 2 q (q − 1)2 −q + 1 −q + 1 −2 q + 2
0 0 q q q2 − 2 q −q + 1 −q + 1 −q + 2
0 0 0 0 0 q −1 0
0 0 0 0 0 −1 q 0
0 0 0 0 q 0 0 −1
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Results

Theorem (G-P)
Let Q be a parabolic structure with r+ classes in J+ and r−
classes in J−. Denote r = r+ + r−.

If r− is even
[H•c (X(Σg ,Q))] =

(
q2 − 1

)2g+r−1
q2g−1 +

1

2
(q − 1)2g+r−1q2g−1(q + 1)

(
22g + q − 3

)
+

(−1)r

2
(q + 1)2g+r−1q2g−1(q − 1)

(
22g + q − 1

)
.

If r− is odd
[H•c (X(Σg ,Q))] = (q − 1)2g+r−1(q + 1)q2g−1

(
(q + 1)2 g+r−2 + 22g−1 − 1

)
+ (−1)r+1 22g−1(q + 1)2g+r−1(q − 1)q2g−1

.

New result for parabolic structures on high genus surfaces.
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Topological Geometric Invariant Theory
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Geometric Invariant Theory

Let X be an affine variety with an action of G algebraic group.

The problem of quotients
Orbit space X/G might not be an algebraic variety.
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Let π : X → X �G be a G-invariant regular morphism.

Categorical.

X //

π

��

Z

X �G

<<

X = Spec R =⇒ X�G = Spec RG

Good. If π is surjective and

(Topology) W1,W2 ⊆ X closed G-stable.

π(W1) ∩ π(W2) 6= ∅ ⇔W1 ∩W2 6= ∅.

(Algebra) OX�G(U) ∼= OX (π−1U)G for all U ⊆ X �G open.

Geometric. Good quotient + orbit space.

Geometric⇒ Good⇒ Categorical⇒ Unique
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The problem of stratifications

X = U t Z =⇒ X �G ?
= (U �G) t (Z �G)

Pseudo-quotients
A pseudo-quotient is a surjective regular morphism π : X → Y
such that, for all W1,W2 ⊆ X closed G-stable

π(W1) ∩ π(W2) 6= ∅ ⇔W1 ∩W2 6= ∅.

Properties

No uniqueness. Ex: A1 and cuspidal curve.
Uniqueness up to K -theory.
Well-behaved for stratifications.
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Stratification of SLn(C)-representation varieties

X(Σg ,Q) = X(Σg ,Q)red︸ ︷︷ ︸
→Diagonal elements

t X(Σg ,Q)irr︸ ︷︷ ︸
Free action of PGLn(C)

[X(Σg ,Q) � SLn(C)] = [Diag/Sn] +
[X(Σg ,Q)irr ]

[PGLn(C)]

= [Diag/Sn]︸ ︷︷ ︸
Equivariant theory

+
[X(Σg ,Q)]− [X(Σg ,Q)red ]

[PGLn(C)]︸ ︷︷ ︸
Explicit X(Σg ,Q)red

.
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And finally...

Theorem (G-P)
Let Q be a parabolic structure with r+ classes in J+ and r−
classes in J−. Denote r = r+ + r−.

If σ = 1, then

e
(
RSL2(C) (Σg ,Q)) = (−1)r 22g(q − 1)q2g−2

(
1− (1− q)r−1

)
+

1
2

(q − 1)2g+r−2q2g−2
(

22g + q − 3
)

+
1
2

(q + 1)2g+r−2q2g−2
(

22g + q − 1
)

+
(

q2 − 1
)2g+r−2

q2g−2.

If σ = −1, then

e
(
RSL2(C)(Σg ,Q)

)
= (−1)r−1 22g−1(q + 1)2g+r−2q2g−2

+ (q − 1)2g+r−2q2g−2
(

(q + 1)2g+r−2 + 22g−1 − 1
)
.
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Future work

Case of semi-simple punctures.

Higher rank case.

Extension for Grothendieck ring of varieties.

Can we remove lax monoidality? Extended version?

TQFTs along the non-abelian Hodge theory.

Hausel et al. conjectures on E-polynomials.

New perspectives for mirror symmetry for character
varieties.
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Thank you
for your attention
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Classical Hodge theory

Hodge’s theorem
If X is a smooth projective variety

Hk (X ,C) =
⊕

p+q=k

Hp,q(X ).

0 = Wk−1 ⊆Wk = Hk (X ;Q) F p =
⊕
s≥p

Hs,k−s(X )

Hk ;p,q
c (X ) = Hp,q(X ) e(X ) =

∑
p,q

(−1)p+qhp,q(X ) upvq

e(CPn) = 1 + uv + . . .+ unvn ⇒ e(Cn) = unvn.
e(Proj curve) = 1− gu − gv + uv .
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Soft TQFTs

Suppose that we only have ‘half of the C-algebra’

A : Cop → Ring.

Q0
A : Span(C)→ R-Bim

Objects: Q0
A(c) = A(c) for c ∈ C.

Morphisms: Given a span S : c1
f← d

g→ c2, we define

Q0
A(S) = A(c1)[A(d)]A(c2)

Soft TQFT

Z : Bdn
FG−−→ Span(C)

Q0
A−−→ R-Bim.



beamer-tu-logo

TQFTs Hodge theory Representation varieties Topological GIT Future work

The morphism η

η =



1 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0
0 0 q2 − 1 0 0 0 0 0
0 0 0 q2 − 1 0 0 0 0
0 0 0 0 q2 0 0 q
0 0 0 0 0 q2 q 0
0 0 0 0 0 q q2 0
0 0 0 0 q 0 0 q2
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The morphism Z gm
SL2(C)(L)



q + 4 1 q2 − 2q − 3 q2 + 3q q3−2q2
−3q−2

−q2 − 4q − 1 2q2−7q
−1

−5q − 1

1 q + 4 q2 + 3q q2−2q
−3

q3−2q2
−3q−2

2q2−7q
−1

−q2−4q
−1

−5q − 1

q2−2q
−3

q2 + 3q q4+q3
+3q+3

q4 − 3q2 − 6q q5−2q4−3q3

+q2+3q
−q4+2q3

−4q2+3q
−q4−q3

−4q2+6q
−2q3−q2

+3q

q2 + 3q q2−2q
−3

q4−3q2
−6q

q4+q3
+3q+3

q5−2q4−3q3

+q2+3q
−q4−q3

−4q2+6q
−q4+2q3

−4q2+3
q −2q3−q2

+3q

q2 + 1 q2 + 1 q4 − 2q2 q4 − 2q2 q5−2q4−q3

+2q2−2
−q4−q3

+q2−q−1
−q4−q3

+q2−q−1
−2q3

+q2−2q−1

0 3q 3q2 −3q −3q2 4q3 − 6q2 −4q2 −3q2

3q 0 −3q 3q2 −3q2 −4q2 4q3 − 6q2 −3q2

q q q3 q3 q4−2q3

−q2−2q
−q3−q2
−q

−q3−q2
−q

q3−2q2
−q
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The problem with semi-simple points

Pick t0 6= ±2 and let λ = {A ∈ SL2(C) | tr A = t0}. That is,
λ = [Dµ] with µ+ µ−1 = t0.

New special fibers appear...

Z gm
SL2(C)(Lλ)(W) (W

but Z gm
SL2(C)(Lλ)(W) ⊆ 〈W,Tt0 ,T−t0 ,T2−t2

0
,Tt2

0−2〉.

Key idea
For a surface with a finite number of marked points,

computations can be done in a finite dimensional module.
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Example of computation of the TQFT

Consider the affine group of the complex line

G = AGL(C) =

{(
a b
0 1

) ∣∣∣∣ a ∈ C∗,b ∈ C
}
.

We have a commutative diagram

AGL(C)3 //

��

$

yy

1

i
��

AGL(C) AGL(C)4
p
//

q
oo AGL(C)

$

((
a1 b1
0 1

)
,

(
a2 b2
0 1

)
,

(
x y
0 1

))
=

(
1 (a1 − 1)b2x − (a2 − 1)b1x
0 1

)
.
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General fiber = {(a1 − 1)b2x − (a2 − 1)b1x = α}
∼=
[
(C− {0,1})× (C∗)2 × C2

]
t
[
C− {0,1} × C∗ × C2

]
.

$−1(I) = {(a1 − 1)b2 = (a2 − 1)b1}
∼=
[
(C− {0,1})× (C∗)2 × C2

]
t
[
C∗ × C3

]
t
[
C− {0,1} × C∗ × C2

]
.

ZG(L) ◦ ZG(D)(1) = q(q − 1)(q3 − q2) T1

+ q(q − 1)(q3 − 2q2) TASO(C)∗ .
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ASO(C)∗ × AGL(C)3 //

��

ϑ

vv

ASO(C)∗

j
��

AGL(C) AGL(C)4
p

//
q

oo AGL(C)

ϑ

((
1 β
0 1

)
,

(
a1 b1
0 1

)
,

(
a2 b2
0 1

)
,

(
x y
0 1

))
=

(
1 (a1 − 1)b2x − (a2 − 1)b1x + βx
0 1

)
.

General fiber = {(a1 − 1)b2x − (a2 − 1)b1x + β = α}

=
[
(C∗)3 × C3

]
− General fiber of $.

ϑ−1(I) = {(a2 − 1)b1x − (a1 − 1)b2x = β}

=
[
(C∗)3 × C3

]
−$−1(I).
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ZG(L)
(
TASO(C)∗

)
= q(q − 1)(q4 − 3q3 + 2q2)T1

+ q(q − 1)(q4 − 3q3 + 3q2) TASO(C)∗ .

In this way,W = 〈T1,TASO(C)∗〉 and

ZG(L) = q(q − 1)

(
q3 − q2 q4 − 3q3 + 2q2

q3 − 2q2 q4 − 3q3 + 3q2

)

Final result

[H•c (XAGL(C)(Σg))] = q2g−1
(

(q − 1)2g + q − 1
)
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Example of computation of GIT quotient

Consider Γ = Fn and G = SL2(C).

Lemma
If an element of XSL2(C)(Γ) has non trivial isotropy for the
conjugacy action, then it is conjugated to((
±1 α1
0 ±1

)
, . . . ,

(
±1 αn
0 ±1

))
or

((
λ1 0
0 λ−1

1

)
, . . . ,

(
λn 0
0 λ−1

n

))
for αi ∈ C and λi ∈ C∗.

XSL2(C)(Fn) = Xυ t Xδ t Xι t Xρ︸ ︷︷ ︸
Xred

tXirr
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Xυ. Stab = C.

C∗ −→ SL2(C)/C×
[
{±1}n ×

(
Cn − {0}

)]
−→ Xυ

⇒ [H•c (Xυ)] = 2n(q2 − 1)
qn − 1
q − 1

.

Xδ. Stab = C∗.

Xδ =
SL2(C)/C∗ × [(C∗)n − {(±1, . . . ,±1)}]

Z2

⇒ [H•c (Xδ)] =
q3 − q

2

(
(q − 1)n−1 + (q + 1)n−1

)
− 2nq2.

Xι. Stab = SL2(C).

⇒ [H•c (Xι)] = 2n.
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Xρ. Stab = {±Id}.

C∗ × C −→ PGL2 × Ω−→Xρ

where Ω =
(
(C∗)n −{±1, . . . ,±1}

)
×
(
Cn −C

)
is the set of

allowed values for the eigenvalues and the antidiagonal
component.

⇒ [H•c (Xρ)] =
q3 − q

(q − 1)q
(
(q − 1)n − 2n) (qn − q

)
.
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Final result

[H•
c (X(Fn) � SL2(C))] = [H•

c (Diag/Z2)] +
[H•

c (X(Fn))]− [H•
c (X(Fn)red )]

[H•
c (PGLn(C))]

= [H•
c ((C∗)n/Z2)] +

[H•
c (SL2(C))]n − [H•

c (Xυ t Xδ t Xι t Xρ)]

[H•
c (PGLn(C))]

=
1
2

(q + 1)n−1q +
1
2

(q − 1)n−1q − (q − 1)n−1qn−1 +
(
q3 − q

)n−1
.

Result in agreement with the computations
of Lawton-Munoz and Cavazos-Lawton.
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Publications

Included in the PhD Thesis
(with M. Logares and V. Muñoz). A lax monoidal
Topological Quantum Field Theory for representation
varieties. arXiv:1709.05724. 2017.
Hodge theory of representation varieties via Topological
Quantum Field Theories. arXiv:1810.09714. 2018.
Stratification of algebraic quotients and character varieties.
arXiv:1807.08540. 2018.

In preparation
E-polynomials of SL2(C)-character varieties with
semisimple punctures.
(with M. Logares). Topological Quantum Field Theories for
character varieties over nodal curves.
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