











































































































April13,2021 Lecture25

k alg cloud field A an ab var 1k dim A g
Let be an ample bundle on A and on AXA and
set A riot to be

ME m Lot pit 5 pz 5

kC wax't sulscherne of A oven while N L is

trivial
kC is a finite subgroup scheme ofA

Set A Alec
we know

AHye h
n s ICA via d

a to t

Easy to see that the arbors of KC xfdg on AXA

lifts to an atom of KC on N Therefore
N descends to a line bundle P on Fx A AXA

k x of
we point out that

Plangoy OA and Playa 0A
Have

A Axa N fpD P

µ pxi
n uA A A P














































































































Let s be a k scheme and L a line bundle
on Sx A smh that Lf goy is trivial and et

Ll sy A is in PicoCA for some S Assume further
that S is converted

On SxIxA define
M pzz P ppf L

M L
PBSxAXA S SxA M pzzP p L

Pas P
JAXA P

y A
Piz Pz

P
Pz u

SxA s
v

uJ I sSpech

Let

Ts max'd subschevre of sxI on whits M is
trivial

Let it if s s be the composite

Ps E Sx I P s S

Note if it is an iso have 01 S s Ah warmly

the composite s BE SxA k s A
We wish to show it is an isomorphism














































































































We point out that if u S S is amap
then xD Tg max'd chrud Swbuherly of sixth

overwhirls Luxi
t M is a trivial fennly

ein short form PzsP p.EE
Tg xD Ts

Therefore if SES is a cloud point then with
S Spu Ks fs we see that Is is the set

of points Cs et E 43 1 1 over while
M is trivial It is not hard to see that
Ms in this cane is a reduced warmly the
point is an smh that PlyangA is the line bundle

4mA
This shows by Nakayama that the natural

map 0ps kcs an c Oss is surjutine

Case Assure S SpeeB where duripB CD ie

B is an online local ring Lets be the onlypoint
in S so that D Ogs We also assume WLOL

L
s A

OA

As we ohround above if S Is then

Ts is the locus in sfx Ix A AXA on which
I

M
sz A a is trivial Note MIgsz I a ME 4mA

P














































































































ie Mlqz I A P A P
brine by construction of A and P the only
point in A s t PIaway is tuxial is OEF

therefore Ts sfx of E Sx A ie Tg Cso
This means Ms is supported in 6,07 ie it is

a thickening of Ts
Ms Ts
1 D I

s3x I SixA SxA

I D t k D Blimps

Spackle S s S SpeeB

Thus Ts is an affine scheme and the nat'd way
B Holts Ops on lonsoring over B with KID
is an isomorphism So by Nakayama
B Holes Ops is superhit

M L
PBSxanxA S SxA

Pos P
Piz AXA R2 y A

un R
uSxA s

v

A Speck














































































































Amida

Rib M Rips past L pig ferula

The hours in SxA over while M is tunal
is finite for the following reason

Pz A PBSxAxA S SxA

Wpxi 11

post P SFAXA S Sx A as
PB

MlasCsa Plaxsaz

So put A Jpg a
inv einageA Playa

on Axfa
tax

So if Mlpgys a is trinal then ta't is

limal This means aEkC which is finite
Conclusion The hems in 8xA over while M is

trivial is contained in ECHO and heme is finite
Let us write 2 for this hours

If Gas 42 then it follows that
M
gsz away is a non trivial line bundle on A

Momma when a O Mgy I goy Clan sherne all














































































































members in the famly of l b s on An represented by M
are in Pico Ah

So it follows that af Cba 2 then
Hi ss3xFxfa Mqsy I qy

O ti
This means

R Rz M
is supported on 2 t ie Siu 2 is finite
therefore

HA sxA Rip M O for q l
Herne by the Levay sputud sequence

HtcsxIxA M E TCHA Rip M

Aho since LIZ is ltural all line bundles

on finite schemes are trivial therefore

Ripz M ftp.zFPxOL t RipB pzs P
The same argument as above them shows

H CsxAhXA M e HiCSxAxA REP
B z Hi AXA P

by flat barecharge
In particular HiCsxAxA M is free f g B module

None eouroder Ripz M














































































































Guides

M L
PBSxIxA S SxA

Pos P
Piz AXA R2 y A

un R
Rip M SXA s

v

A Speck

Again M is a family of e b's whirls are alg trivial
e M Ifesan3 A is in Pico A There is only
point in A set Plaza is trivial there

is E O Herne

Rip M is suppneted on Cs De Sica
and heme arguing as we did before

HiCsxAxAgMl T ipz.xMlcs.o

Let D Clano
C 051 o

B kR
Notations Ano Spur

Spree Sx Ano














































































































M M
SxAoxA 3 Sx Ix A

Piz
Piz

Spac SxAo S Sta

t t
s s

Comider the aoltrendierk complex for the pull
bank of M to Sx IoXA on C We have a

complex of free C module
Fo F f 9 0

Hi Fo Hi SxAnox A M

Hi Csx Ix A M
Rip z M 07

brine Ripe M is supported at 403

therefore it is artunan as a C module
Herre Hi CF are atrium C unadves

C B

µR finite as module
mine k B is

R tonite














































































































So Hi CF are antimian R modules
By what we mourd last line it follows that
Hi CF O fer ie g

Moreover if D Hot Fo then
N HA SxIxA M B zH8CAxA P

T
free f g B unedile

We have our heart self
O Fo F FA s N 0
Recall the module Q Cohn E Eo
hime C is a local ring we obundured
QE CG for some ideal J and
Tf Spee Cts M

Is S
SxAno S SxR

hit Q i
HomeC Fi c Fi

Have couple
o g 9 g St GO 0

Note H i g Ext 9 C N C
Herne the cohomologies of Q ane artinian

so by earlier result
H i G 7 0 ge i e O

and by crutnchoir
HoCQ Q






































































Have we hone exact Seg
g g go Q O

95
Thus by dualising yet again

N HG to Ext CCGC
This wears 3N 0

On the other hand N is a free B unedule

Ctg N
him JN O this

7 y amounts to saying
C Jn B D O

B l KY as HolesOrsB
is iyerline

Thus it Ms S S is an isomorphism


