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Higgs bundles twistedby a vector bundle
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MS Narasimhan

1 Higgs bundles

X smooth projective ave 0

Ky canonical linebundle

Def Hitchin 1987
A Higgshman X is a pain Ep

E X vectorbundle

Y E EXOKX idea Ky twistedendomorphism



X smooth
prof variety a ofdim d

Rt cotangent bundle

Def Simpson 1988

A Higgsbung en X is a pain Ep
E X vectorbundle
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Commutingcondition

Cintegrability
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Ideas Pick Ewe wa local frame

9 EgYiOwi yieHCE.DE
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Generalization Change SI byanyvectorbundleV

ofarbitraryrank r



Def let V X be a vectorbundleofrank r

A V twisted Higgsbundle is apairCEg

E Y a vectorbundle

y E EO V

Yny 0

Remarks

When dimeX L theseobjects are an interesting

halfway betweenHiggsbundles on curvesand

an higher dimension

Theseobjects haveappeared sporadically in
the literature

and are relevant in some Physicsproblems

Semi stability conditions canbedefinedforalltheseobjects

and modulispaces can beconstructed following the

generallinesof Simpson Moduliofup I



2 Whyare Higgsbundlesfamous

Peasant The nonabelian Hodge correspondence

Polystalle car
Solutions to É

jemisimplelat bundles
the Hitchin

Higgslmdles

a
equations

teamof a O

calor O Linearrepsofg Xq
AFA MÍO

1 Hitchin Simpson Existence
ofHermitian Einstein

metrics on Higgsbundles

GeneralizationofDonaldson UhlenbeckYan
NarasimhanSeshadri in dimX 1

Canbe sanas a HitchinKobayashi

correspondence RelateKalle
quotwithGITquot

Cos dimanalogueof
KempfNess

Canbegeneralized to the Vtwisted case



2 Donaldson Colette

Eustaceof harmonicmetricsonflatbundles

Onlyworksfor usual Higgsbundles

Reason 2 The hyperhables structure

Themoduli spaceof Higgsbundles M
can be endowed with 2 different

monismo complese structures

I comingfromHiggsbundles

J comingfrom thecharacter Hanka a

I J K II Moreover in dimension 1

havequaternion c relations the charactervariety is

naturally symplectic

7 1
Hypakállamanifold



Reason3 The Hitchinmap

Hitchin 1987 for Higgsbundles overdim XI

Beanille Narasimhan Ramanan for L twistedHiggsbundlesover
dimX L L a linebundle

Simpson 1991 definesit over dimy 1

Chen Ngai 2020 studythefibresfor dimX 2

G GarcíaPradaNarasimha2021 studythefibresfeaVtwisted

Higgsbundles anddimX t.tk V 2

3 The Hitchinmap

X smooth projectivevariety

U X vectorbundleofrankin

Mn u EModulispaceof VtwistedHiggsbundlesofrank n



Hitchinmap

hmm Mw EGHEXSIN
CEy ale only

where oi are givenby

Pp T detect y T SÉoily T

Hitchinbase in hmv

Probles Study thefibresof huir

sin vieigenrectasofen
Üiiiüi

linebundle



4 Universalspectral data ChenNgo

E C vectorspace ofdim N

Mr e End E s A 4,43 O

A CLM E

IGOE ser IA c EndE
cerrar modulestr
con E

I ftp.imgur mi mg Generalized
CayleyHamilton

Nakayama

Es ÉI ni dimEi
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Nakayama



Spectral datumof A Sd A Émile ESTA
Cainmi

Weyl's embedding iv fernet

emir S Ai Acaros 050

EGIN on on

O a t tren Q septapesta taneren En 4 En

Universal characteristicpolynomial

Xun Aix STÁ Ala
Ce EICH la ra _Cern

si si t Eaton

Cayleyschegi Cayley A Xii O

Ü pan Caleya Á SÁ
NOTFLATINGENERAL

Theory Universal CayleyHamilton FOR not

Painis finite ofdegrees andgenericallétalearafaja SAL

For a Eiri pica specffE.EEns

And if a Speckle in supp E a pits a



S Thespectralcorrespondence

Now come back tothe previoussituation

X smooth prey va 0

V X rankn v b

S CUIDE V ta S At
fibrebundlewithfibres STAND

Bn sectionsof S

SAE AG e SI me invitan a IGHCX.SN

Weget a factorization

Mnr Bn V

CE y

fájate siy

no Study thefibresof sd



Idea Take be Bu
V Ye Cayley X Vw Cayley At

r f
e SID

evadía
EX spectral cava

If be is genericallymultifree T isgenericallyétale

Problems r is not flat ingeneral

Solutions If nkvd then its flat
FordimX 2 Vest Chang

CohenMacaulay

modification

For dim1 1 KU 1

K Oye F O T

ES tania

A a ye
q p

FAH
I Ya X is finitelocallyfree

Moreover Yairreducible Terintegral



The If his genericallymultiplicityfreeandYeisirreducible

lit b tensionfreesheavesof
genericink1 avatar liso

Moreover if Teis smooth

hice Pic

componentsareabelian

varietiesofdimgya

Ideaofthero

Ely V twistedHiggsbundle

on X
E coherentsheaf on V

SALEy en YT
supp E Yo CV

Universal

CayleyHamilton



6 Propertiesofthespectral curve

Problems Forwhich beBmv is te integralandsmooth

BNR For inkU 1 apply Bertini since

bis a sectionof some linebundle

We studytheproblem for KU 2 and CEg oftype

Sha thatis detE Ox try O

In this case

B EhEH X S V locally licenses l bi boba

2 sectionsofsome bundleofcones

Study thevanishinglocus of be B

Thank you

Questions


