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Summary ofwhere we are

If A is an abelian variety then J CA is the

group of isomorphism classes of line bundles L

smh that teh E e GA
we showed that L is algebraically equivalent 0A

if and only if E JOCA

Therefore we can identify card will do so SOCA

with PicoCA where PicoA is the isomorphism classes

of line bundles algebraically equivalent to OA

we also showed that if Holt 0 then L is ample

if and only KCL is finite
If L E PicoCA and LF 0A then Hill 0 Hi

Theorem Let L be ample and thePico A Then for some
NEA

Mt to L L

Remark i Recall that for earh line bundle L we

had group homomorphusin
du A Pico A

n I s bn't L t

what theorem says is that if L is ample then du is



snigerline Moreover from earlier results we doknow that

if L is ample k LL ku Qu is finite Hence

Pico A I Alk L
Proof

Let 12be the line bundle on

AxAgnienbyKmtLxOpFLtxopf xOM

DhctrEA.pn En X A pi Cn AxEn
Now

klpi.cn tn L L M

and
k l pin toil L t

Suppore M is not isomorphic to bn L Lt for any NEA
Then Ktp cu is non trivial for every KEA On the
other hand klpi.cn CPico A A KEA Therefore

Hicklpiyn O ti

Connider
PAXA SA

From semi continuity we see that Rip K D Hi

hit k s E be an injerhie resolution From
the above p Ee is exact By the rightexartners

of f we throne 0 p k p Ee p Ee is also

heart It follows that



p K p E
is exart and since p E is exent this means

pix k D

None Hi AXA K Hi til Axa Eee
Hi T IA p Ee
O fi

None consider Ktp In We have deserved that

Klpica E ta L L l Therefore if a ka we have

Hi CA KI pice O Hi

Srinu klpi.cn bn L L is trivial if and only if
he 144 we see that Ripa K is supported on KCL

Using the Grothendieck complex one them sees that
Ripz k

µ
Ri pz k n

thing the Levay spatial sequence this means

Hi taxa K e Rip Hn Fi

However we've seen that the LHS of the abone
is zero So the RHS is zero i ie Ripa k O i

H RE KCC We already know 42 park a O Hi
and not KCL since Hi H KIP in O te

Hane Ai CA Ktp yn O ti and it REA

If we pick n 0 we have Ktp yay to.L L OA
and we know HoCA Oa 0 This is a contradiction



Things we'd like todo

1 Shone that he is non degenerate ie Kcb is a finite
group scheme then A kc makes sense and is isomorphic
to Pico A If L is ample we have seen this above

modulo the variety shireline on Alka
2 If L is non degenerate then there exists a

non negative integer iCL called the indexof L suchthat
It it CA L 40 and HdCA L D for g Ii L

If L is ample then believing this result clearly
i L O

3 Suppon L is non degenerate Let M be anyample
line bundle on A Define

pen Xl A L MY NE 7L
We know from standard algebraicgeometry that

P is a polynomial inn the so called Hilbert

polynomial of L w r t M Then p E QEt has
all its roots in IR and the number positive roots

is equal to ice


