
F-W CON/ECTURES

FOR CHARACTER VARIETIES

WITH SYMPLECTIC RESOLUTION

point work with M
.
Mauri

IST Lisboa



Yofthetalk .

1
"
part : • snhodvce Ma , and M , and tneirtwists

• NAHT : Madh È Mpfn
• PHYMDJIEWH.IM ,

"
)

2nd part : • How to restore the Pew for Mad and Mrs?

✓ \
PI =WI Pew for

resolution

• prove botti Coupe chivas for chan . var .

with sympeectic.csowh.sn



C smooth propulsive une / E of genus g >i
G = Glue , Shue

M, ( g , g) =
BET" Mon"

= Horn ( Ita , G) / coujugationSPACE

or g

character = {(Ai , . . ,Ag ,B" . . Bg) E GLI / ¥ ,

[ Ai , Bi] = Id%variety

1

a
,

92

it , ( C , o / = < a ribes - - -

i
"
8 ' bot>/

( it [ai , bi) = id >



E-xampt-eglzn.se

Mrslg ,
E
' ) = { Ai . . . AGB , . - Bg c- (¢9

" /È Id}
= (①

*

✗¢47

• g =L

MB (1 , Glu) = { ( A ,B) EGLI / ABA
_
'

B-
'
= Id}/ couj

= ( ¢:[ * )
"'

In general : Singular affine variety

Mfn = { inedvcibieveps }



DAL Higgs bundle)
Sln

A colui Higgs bundle is a Pair (Eid del- E = O
• E notomorphic vector bundle of rank n and degree 0 on C
• Io e trend E ⑦ Kc ) + tro = o

q

Higgs field

semistable

Mpo, ( C , G) : =
""Beau"

= { G-Higgs bundles on C}µMODULI

SPACE

J
quasi - project.ve variety of dim
2h
'

1g +1)- 2 ( for Glu )



Def A vector bundle E is E→ G. E = ④ EYE ; _ ,
called (semi)stable if we say that E and E

'
are

" "" """"""

(
" """""" """

MAIL.9f-fe.de#=drankE=nTh-mThe moduli Space of
semi stable vector bdls is a proj .

Any semi stable bell adrnits variety of anni v49+ i -1
{o } e Eoc . - - En = E s' t "

punta por Higgs bundle theEYE i. , are stable bds def . of stability is analogovs
with the Sanne Hope as E cousidcnug gusto_ invariant

proper svbbnndloi



Exemple
n --1 Le Piccole) + de Holk)

Mpol / C.①
*) = Piicc) ✗ Hock )

9=1 C non elliptic cane { KEVsemistab = setnist .

torvb for HB

MDOL = { (↳d) ⑦ . . . ① ( Luan) / Li
EPICI )

dietro , }
= (Pick) ✗ E)

"
= ( ( ✗ A' )

'"



Geometry of Mpol G- Glu Sln

• Mio, is a quasi- propedrive variety , generallynngvlar

{ nnguiarities } <→ { Strictly semi
stable}Higgs bundles

• 7 a symplectic form on Maam
• 7 a papa hdomorphicmap Hitchin fibration

n=2

✗ : Mpoll Ci G) (E io )

|
'e io)

A = È HT ka) | |
i. i

Charpollo 1¥ , dato



Non Abeliani Hodge theater

MDOLIGG) È> Mps ( g. G)
I

fibsed with
'
affine

cpt subvar .

Rankin • Presents the local structure of sing

• It is NOT alglbraic



Example 9=1 ( = < 1. i>
S'✗S ' ☒ ✗ IR

Ma, = (
ÈXÀÌ') '" 4- (① *✗ E ' ) '

"? M
,

✗ = PRI
' | S'

"

✗R

"

s'✗R

(Al
'

>
'"
= #
"

n -1 S' ✗ S ' IR R
-

( 0-nio-2.pe/-ifz) > ( e-
'l'eife-4y.io)

( ✗ Al' = S' R=¢*✗¢*



F-W CON/ECTURE [
decatahdo - )Hansel Migliorini

H.IM
,.lk.at#-lTMplgiGDPrHYMsoeIC,GH-=Wzk(MrslgiGl)

perverse Leroy filmation weight filmation
associated to x arising from the

MHS



HTM ) = ☒ HP ' "

ftp.?-H9iPMiXedHodgeshnctu-'0 PM .- k

A mixed Hodge structure on HTML is the datum of

• auueaeasingfiltrationw.sn HTM) WEIGHT FILTRATION

• a deaeasing filtration F. on HTM) @E Hodge filtration

such that Grin : = Wynn ,
④ ① adtnit a Hodge decamp . induced by F

I

YOGA of WCIGHTS

M smooth ⇒ Wntli = o tra i high Weight

M compact ⇒ Nati = Wi Hi Hk > i low weights



Perversefiltnation
MDOL

✗ : ma, IC , G)→ A =È HTK⑦ il )
Pp Hd = Ker { Him,# HaiInd -P " )) } I
÷

A



Motivation : Mixed Hodge structure on twisted moduli
de Z

, (n ,d) = 1 Le Picdlc)
w

tw

MBIGIGI = { (Ai . . - Ag Bi . . - Bg EGLE / È [Ai ,B) =ÈÈÌ}µ,i. t

tIls

Mfi (c ,G) = for G- Glu { (Eid) / of run and degdi:::::|
for G- Sln { (E.d) +

detti =L }tro = 0



Thin (CURIOUS HARD LEFSCHETZ ) [ Hansel - Rodriguez Villegas , Mettiti)

7 ✗ e HYMIYg.gl)

va' : Grid
.«
HTMÌT ) Grand+alti

+"

( Min )

Tha (RELATIVE HARD LEFSCHETZ ) for the Hitchin Map
3- ✗ e HTMÈ IGGI ) X- ample

va
' corta

. , tiemp! ) Gr: e ti
+"

( NÈ )



In the untwisted case
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Interlude : Interaction cohomdogy
• X nonsingolar , It' IX) = HIX )

finite opotieutsnig
• Dnality ,

IH.IN = IHI "
- •

( × )

• Ì → X normaliratione IHIX ) = IHIÌ )

• IHIX) Larry a MHS as the uohomology



Ho / ×)- IHI × )- HYE )Elxunpte
Obscure that

• @[)
'

= "
in ix. a

⇒ IHIX) = HIP
") ( µ (×) = Q 0

144 ×) --☒

• ✗ = y§
come ora a smooth manipola M

of dinypzn-1 :

IHÌX) = {
HÌX -0) ti <n

' o otherwite

Ronk ,

• IN wuneurbevsttrecohovuology of the smooth locus

• IH restare dvalities



thm (FM) ( LIFT OF YTO A RESOLUTION)
Then exist

(
""" """⇐ """"

• fai : Àpol→ Mdd) res - of fai / 9 [ tè
• f- B : À

,
→ M

, bing.HTMD.lt Éric Mrs)
• Ù : Ù poi→ ÀB diffeo
such that Pew CON/ ECTURE FOR

RESOLUTIONftp.l-M.is
fra / LFB Piatti ftp.ll-wzuHIMB)
MDOL -4 MB

comunità up to isotopia .



Elaine 9=1
(c x#

' |
'"
. . .

È
→ (¢*✗è)

in]

[ Trotto 'sPhD thes is)at t
(c ✗ AHÈ (¢*✗ ①* )

(n)



MAINRES-NLTT-hmlt-MIP-W.pl
= WI

,
P =W conjecture for knowNon hold for

character Varieties which admit a symplectic resolution ,
i.e . far

g = 1
and

.

arbitraryrank
g-
- 2 and rank 2

G = GL
, SL

Def A resolution f : À→M issymplectic-ifasymple.ch
-

c

form on MM extends to a hdomorphicpform on
À

.

sympl .



Renard
• Firstnontrivial evidente for PI = WI

• Any symplectic resolution Mad is a degeneratione
of me of the 4 Known examples of compact

hyperkàhler marito lds .

g = 2 ,
rk = n g = 2 ,

rk = 2

K}
'"] 06,0 G- Gln

à|G = Sln



• By the Deconposition thcorem ,
a syueplectic

resolution gives a splitting

HTÀ
poi
) = IH

*(Mpa) @ ⑤ H
*

(
stata inside

Sing ( Misael)

Sky ofthpnof

P =P + P -W for lower dim .

StrataLÈ
ieri

P=①
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Q : Whore docs +1 come from ?
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