
 
Spent6 2021 Lecture 23

A abelian variety over k t drin A g
The dual abelianvariety

hit ML be the line bundle on AXA given by
ML A wit L pill PE L

A
Pz N

se
I p
A

hit
KCL max'd sulschene of A on which

Alka XA is trivial
K L
Eg

Proposition wt f S SA be an S valuedpoint of A
where SE chip Set

Lg p t L on As Axs

Let 4 As 3 As be the morphism induced

by f this was denoted Rf in HW5 Then

f futons through 144 af and only if
f Ls Ls pz N N al b on S CA

Proof
The following diagram clearly commutes

Note Tf ca s at f Is S for T valued points



As Tf As Axs

H K
Axs

f SAXA Am

Herne

tf't Lg Chef m L
This iniplin

If Ks soy f't L
Coundu the relation El

f't Lse pz N N al b ons CAT

Suppose is true for some N Then

F LsIggy I Koy B Nkoy s
N

i e f Ls E N

Use the font that Lg txt m Lg
to then conclude that

ax f A Hf m L p L pz f L
Thus holds es Chef A is trivial
The last is equivalent to saying that f faults
through KCL 11

Immediate consequence KC CS is a subgroup of ACD
Have KCL is a subgroup scheme of A



Remark Suppore L is ample None KCDred C kN red

for n 1 brine L is very ample fer n 0 it

follows that KC2 red is finite In particular
KCL is a finitegroup scheme

We know that if L is ample
OIL A ICA Pico A

is snigate The kind of de can be identified
with KCH Let

A Al KCL
Then from the comarts above morally A is a

scheme structure on PicoCA
One can shove

Ca The carton of KCL on AXA through the

first fats lifts to ACL and hence ACL
descends to a line bundle P on ACA

µ
Alea x A Ex A
P is called the Poincare bundle on AXA

b Playin Oa Plagoz OA

C hit Seschge and suppose L is

a line bundle on Axs smh that
LIA E JOCA Pico A A SES then
Fl map f S s A smh that



CfxD't p t L pz N for some line bdeN

Remark Note that It is integral finite type
complete separatedners and heme is an abelianvariety
Moreover A Thesth being finite we must have

drin th drin A g

What are the theorems we wish to prove if we
had another month or so

Hi A'xA P
0 if i g
k if i g

2 drink Hi A Cla Ai

3 If L is a l b on A the set theoretu may
DIq A PicoCA al s ta L L is a

group scheme homomorphism and its kernel
as a subgroup scheme is K L

4 AA E A

5 Suppose L OCD Then
X A L D8 R R for abelianvenietus

g

XIA LT dig lol



6 Suppose L is non degenerate sie KCD us a

finite group scheme e.g L is ample Then

A S Alka is finite and snigerline
The map diA s F is also finite
since the films of de are courts of KID
brine drin A demi Ah this mean 01L is

finite surjutne 2 particular
An Alk L

7 Let L be non degenerate Then F

integer i s t Hi A 2 to a ie

fer j ti HdCA 4 0 This 1 integer
is called the index of L and denoted ill

8 Suppon L is ample and his non degumuli

Let Icts be the Hilbert poly g M w r t L lie
I cut X A M Ln

Then i CM of the roots of G
9 Let L be ample M any l b on A

and of the Hills poly of M w r t L Then
d

gCt t Nlt Vio 0
where D drink L

10 L ample then L is very ample for
n 3


