
Thellassetnvarimt 7120121

§%RecWIonmoJvkrfoms_
Given a moduli problem P which is finite Ewe over ¢111s) and reptile, we get µ¥p) , and we define

0=0
* Form ,

an inv
.
sheaf on MIP) .

Classically
.

taking 5- Speck) and P -- [for
,
¢1M ] , get w on You

.
¢1M IN >101

.

Then a nodular

form of wt it is a section inMYYo.io/lN1.w*H.Mo#-wi
,
we can make this definition on the moduli problem itself :

A wedE.fr. of wt b and
"

level P
"

for an R- scheme 5 is an assignment
Fi Po Hsi eetatatai-FIEB.ee/vnJatneM4siwEsH

Which is factorial in É For cartesian diatoms of S - sch's
.

EYE ,

i
-

i
52-15 ,

preserving
"

extra data"
,
we have FLED, . . . . ) is obtained from FIE , Isn . . . ) by pullback .

Fade For ReZHI . Gm/it = :Talked defines cnet.com/ZKW .

cares the Tate .

It comes

equipped w/ a canonical Jiff ' I warn : We have miso

TateÑ¥Én= Hk Ias formal groups )

and www.EI ¥1

If E-Spec ,
f awake not fm of wtf and level 1- for 5

,
then the Einion of f is given by

f-Hate@Sprawl ) =/9-xpn) . with

this coincides w/ the classical notion of g- em for on H
.

F.is a modfm_ if its pupa is in RAI .

§2Masseinvwimt_
Road Given ENIF

,, we
had Fi E-of" the fro b. map. w/ tow V :-["→ E

DI The Masse invariant is

A-- TONK Moms ( Lie Ysl
.
Lie 8)

-

- Momsl Likes# I lie 1)
= MYS.ae#-Y

A is a mod fm of wt p - l over Fp .



Rmt locally on so if D is a derivation
, generating LINEN

,
then toff D=:D

" generates like"H
.

If WHYS, was) is dual to D. then

lieAN ⇒ Ñ= toHD

=tNWHHD

=tlWD"

= AND
in
f Lie

④ P

MYS

.az#-iY--A(Ew)we0H " ( where
,

for a mud fan f. we write fH=f(E.whit . )
= Akai D.

Prof The g- epn of A is 1- C- RHD for my Ep -Ng R
.

PI we must compute AHHH ! want . We have

talent→ GI
Woon ← ¥

low to

Dan ← ✗¥
So KHI-AITateqiw.nl . ✗¥

.

But

AHKE.in/H--Enanx:
so

K¥fl÷a✗%É
.

Nana Einar:-k¥kÉuH
.

Thus

Avatar .w*K¥=Ñ= ✗ ¥ ☐
.

Prof Vu b- perfect field of chore, R- local Artin b. Ng , EIR ell curve
,
TFAE

IN ten -- O on LIKE" /Sno RI .

⑦ 3- folk SS St
.
E- to ④AR .

Rmt this sous A- has zeros only at ss E , and these zeros are simple .
I A)⇒ 111 Omitted

(1) ⇒(2) R is a Ze - module , so ftp.EZE arts on R .



Let f- court for É which linearity action of ftp.i .
Then

VINE ant w/ an:O unless

n://motp-D-tglwtq.tt. .
-

= of ✗Pt . . .

Now lap not in e) ett since E is ss ⇒ termites If :&!→ E-%) , and fortify EFI doesnt kill 1
.

Thus

VINNY invertible

⇒

herNftrelfi EH-if"")
.

So

E- EVANWEE" / forHEEM

Iterating :
fifth !

But the path power mop factors through t for nod
.
So

f±fHE¢④Ñ" ④• R
.

DI Cord ] is the mold : problem {* it EB ord ;
¢ if Els ss .

Prof Lord ] is rel
. rep . and an open inn .

pI it is obtained locally by inverting Ai

fort] (5) = {open subsrhino of 5 where

AEMYS
,
w¥" " / is inv .

}
.

So we can define
,
for my P. P"d={

t.ve/stisonEdefIbyPifEorj
¢ it Ess }


