


§ I . Introduction to p - divisible groups
and Dieudonne modules

what is p
- divisible group ?
-

Abelian Schemes
-

A an S - abelian scheme

1 proper .
smooth . group

S- scheme ,
with geo .

connected fibres

§ a scheme

Ex
.
Elliptic curves over S

EI. Pic :b
,

XIs proper ,
smooth curve with geo -

connected fibres .

Als family of abelian varieties parametrized by S

Ala m 0912.29 .

(g = dims A )

p-diugroupassoo.ca#ed-hoAS
An = A Epn] the kernel of A A

Then an is a finite flat ph - torsion group S
-scheme of order pod

"
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Inductive system ,
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→ As ↳ As ↳

- - - → an ↳ am,

where Gn = Anti EP
"]

.

Deft .

A poliwisibkgroup ( Barsotti - Tate group) of height h over S

is an inductive system G = ( An )nz , such that

a) . an is p
"
- torsion of order Pnh ( h -2g )

G) . An ⇐ anti -Lpn ] - anti gives
the transition maps .

Tate modules associated to a

-

Znuersesystem .

. . . ane,
is an . .

. as a ,

If s -- Speck .
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① ②

Abelian schemes my p
- Divisible Groups → Linear Algebra

A i→ A Ep
-J '→ Acp

-

Kk) ( Tate module)

This process will capture important geometric information of A .

K discrete valuation field of char o
.
with perfect

residue field of char p

Alk abelian variety in a = Atp] if Tpa = II A Epn) ( K ) = 7429
NZ I
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Ex z .

( Etoile cohomology )
h = A ""] -

Tia =b÷
,

A- Een) (⇒ halos action are

HIT CA . ap.lu) Nap HII A . Kpfa) eats
CHP )

H'of A . Ipta) = Homap ( Tpa , Epler ) E Ep9 1%9

Ex 2
.

( Hodge - Tate decomposition)

• → H'CA
. Oa) q

E → H'
ee
CA . Ep) Eg.

# → HOLA , Naik) of Eep → o

If A has good reduction , i.e . A → An abelian scheme
t a d
¢ → Ok

then I gives a p - divisible group I 10k

Tate ( 1967) used I to prove HT - decomposition for A .

Ex 3
.

( criteria for good reduction)
H
a

~

Neron- Ogg - Shafarevioh
A

using information
at HP ( LinearAtg)

(Abrar)
A has good reduction 1 De Eau Tea

is an

( e#p )
Or
co , p) unramified Ak - repn .

my

womendied Mtv
q. epa is a

cap )
te Ae has good reduction Fu. Gp

Ap 0k crystalline
are - refn

using information
at p ?

( Fontaine - Breuil
- Kisan)

Cep - div grp )
Efate .



To reach FBK ,
we need to understand p

- div grp I/O* by
linear ay .

Now the problem moves from generic fibre
to ineegrd

level , to residue field .

Dieudonne

② . p - divisible grp over ←> Dieudonne modules

perfect field k of char poo

Grothendieck - Messing

{ ÷::::c:::::i→"mi÷.Barsotti , Honda . Fontaine

( p - div grp over WCK) e Honda systems )
V

Breuil- Kisin

②
. p

-
div grp

over Uk → Breuil- Kisan modules of Bashi -Tae type .


