
 

Lecture5 Tate curves Gauss Manin connection

1 Tate curve q expansionexplained followingKatz
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In termsofthemoduliproblem weget a morphism a Cortisianpullbackdiagram
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If f is a modularformofwtk itsevaluation on theobject Tate in wean
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This isthegexpansionof f
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This isexactlytheusualformulaong expansions

2 Modular curve atcusps
Eun E Definition Ageneralizedelliptic curve over a schemeS is a proper
I d flatschemep E S togetherwith a morphism
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is with egives E a structureofcommutativegroupscheme
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If Ex is a Néron n gon
thenExsm Gmx Mna as groupscheme

ME inthe caseof K to N okayforF n as well

Alevel N subgroupof ageneralizedelliptic ane E S act
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Cs iscyclicoforderN Csmeetseveryined componentofEsm
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3 Gauss Manin connections

X proper
smoothvariety NoteWeemphasizethat X isdefined over a subfield E e e

I blethedeRhamcohomologyHIRXIE is canonicallydefined Eee
SpecE chare0 deRhamcohomology HaiXIE HI X R e
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Butthere are additionalinformation e.g lookat HER XIE

getHodgefilmF Hai Ve E F HaiXIE E FHdrHe Hai Xe
E subquotHARD I FEE is xox decreasingfiltration

In general we write
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Hai XIs RIGID comesfrom o Frg Rx Rigo
There's a familyof HodgefiltrationS

Spect
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Facts i Har XIs is a vectorbundleoverS equippedwitha Gauss Maninconnection

TomHai XIs Hai Xs RIE
Tom a x xoda t a Tex for a EOs x a sectionofHaiMs

2 TheGaussManinconnection is integrable

Hai XIs Hai XIs RIE Hai Ys RIE
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satisfies To'm o HaiXIs RIE Tom is a complexofsheaveson S
Constructionbyexample Say relativedimof XIs is 2 dim5 1
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ConsiderthedeRhamcomplexof XIE
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Rif Rxis RsÉ HdrXIs or
Griffithtransversality Hai XIs carries a decreasingfiltration

Filitti Xs R f REE ER f GxI Har Ys
The GaussManinconnectiondoesnotpreservethisfiltrationbutalmost
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Takingcohomology

PY.FR pz aphtnI



h s

R's RF FRI D

OverA bywhich wemeantXa X Ed Se SEE
wehaveBetticohomology HB X SEQ R'T yean

Betti deRham comparison 715 x sin Q qq.be Hai x s gg0sgn
I Tsa Tom

In particular allsectionsof71,3 X sin Q are horizontal

and 7173 X Sean e Har Xian Tom isRiemannHilbertcorrespondence

In analytictopology
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is aresolution


