
 

April8,2021 Lecture24

As usual A is an abelian variety over k I demiA g

Recall If X is complete variety f SpuB an affine
k scheme and L a line belle on Xs Xxs The

maximal tours in S over while L is trivial is

a cloud subuheme Z of S
Axel L O L
Iz Yz S Xs

R't k k D f 2 I s S faiths as
where k u u

is a l b m2 Z SS 2 Z Cs SQ chnd

Let F e o Fo F Fm 0

be the Grothendieck complex Let

Q Cohen E Fo Q QB
For any B module V

Hi F BV Hi Xs L W

Hom CQV e Ho Xs L V Ho F BV

If B C is a k algebra map then

FI c F BC is the aothendiuk
complex for the pull bank of Lou Xxspree
and Qc QB BC Q C



Let zE Y be a point smh that
Ll zz is trivial in that z E 2 then

by the above observations

Homps Q Qq H CX 33,4 33

Hock 0 7
k

Let kg Ox31mg k biz in
hire kg Home Q keg Honky Olaya kG

ltrenebore 01mg is I drink over k.cz

By Nakayama in a ubhd off Q is a

cyclicmodule Cie generated by one element
So locally Q Bfg for some ideal f

locally annul g We saw that annul zEY
SpuBtg 2

EX In particular if B is local ring then Z SpaBlg

Convention R local ring theirMp will denote its mailideal

P T O S



Lemma Suppose R is a regular local ring of
dimension g hit

FO F FZ Fm O
f gbe a complex 9 afire R modules smh that

Hi Foo are artunian A modules Then

Hi Fo O fer ie g
Proof

The lemma is obvious if g 0

Now suppose g 0 Pick seeMp Mf
Then we have a short event sequence of

complexes multiplicationby n
o s FO N s fo s F so

where Ei Filafi
Swine ZEMp Mpf therefore I R zp is

also a regular local ring and our induction

hypothesis applies to I Clearly F is a complex f
f g free E modules
We have a long event sequence

7 P T O



HO Fo Is Ho Fo Ho Eo

H Fo Ks H fo s H to

Him 5 Hi Et Hi Eo

It follows that Hi CE are atruian R modules

whence artinian E modules

By indention
Hi Eo O fer ie g l

Hime
Hitt Fo M s Hi Fa

is injatne for ie g l Sime Hi F is

artinian it is killed by some power of K
nm However Hi Fo M s Hi Fo is iy.edu
fer ic g l So Hi Fo O fer Ic g l y

Uninsal property of An
Recall A Alec whine is avery ample
line bundle on A In greater detail connider



A Not m C pit pz
on AXA then k is the wax'd sulschem

of A on while N is trivial One chubs
that Kcal is artually a subgp scheme of A
The Poincare bundle on EXA is the

descent of to AXA AxAkCx of

Let S SpeeB where B is an alien local ring
with k Blimp Let s cloud pt ofS

Let L be a line bundle on SxA sink that
Supporefurtherthat Llsxso is trivial

Llqz A E PicoCA µ We would like to prove
that F morphuin S An smh that
c da t P E L

pL
d XIA thxASx A

Let M be the chin bundle on Sx Ix A grin by
Me pzz P ppf L

and let

Ts mail clued subrhine of SxA on

which Mis trivial
Let T Ps SS be the composite
Td E Sica P s S We want to shout it is



an isomorphism Then Ps is the graphof a
map of S SA and this I will do the trick
d is the composite S F S Ps E SxA s A

M L
PBSx Ix A S SxA M pzzP p L

13 P
AXA A

Piz Pz
P

Pz u

SxA s
v

uJ th sSpeck

without loss of generality we may assume

eyea OA This can be done as follows

We know A k t Pico A via et A Pic A
a 1 lid 1

her KC

There Llqy a which belongs to PicoCA

ausponds to a unique point a E A and
ESHA Pgay A So replare L by

L Pit 443 xa


