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• The Belli Cohomology
Http (Xcel P )

• The de
Rham cohomology

H*dp ( x (e) D
with Hodge filtration

Have an
isomorphism

Hitter (x) → H*B (X ca) , Z )



Image of the form

(feet ¥9#7)
dz

Thus cokernel of Kree form

⇐At > .

Can be explained
better by Mayer

Vietoris sequence
.

H' 4943,20
i
.

I H' Cairo , Z)
: = as 8>

Heard#a) → H' (x¥) , 2) go

d¥ is f DI = ziti
8

Therefore isomorphism
not possible over

Z .

Needed to extend
scalars to ¢.



X sm - pig . 1K

Another cohomology

Hie't Hi. Ze) Shae CEIK
)

How are Hiett (Xz , Ze ) and

Hide ( X 1k) related ?

Take a p-adic field K
mixed

char complete discrete valuation fixed
with perfect residue field

eg →
. Hap s fine

• completion of max unramified
ext
" of Qp



Tim - X1 proper smooth alg
rear

K

There
is an isomorphism of filtered Bdp

- resp

with Gal (Elk)
action

HER LMK) ④ KBDR
→ HI HI , Zp)④qBdR

(cydotomic
character)

Rem - X
: Gk→Zp× be the character

defined By gls =L
"" for all

p- power
roots of unity es EI

×

.

Hft (IPI , Zp) = X
- t
as
Gal (Elk)-module

So the ring Bdp
contains an

element

"
2T i

"
and Gk acts

on

"
Qp i >

"

by

the character X
- l

.

Left C = E west norm topology .

We will

show that a ,,
does not act by

X
- '

on any non -zero subspace of c .

So

C does not contain any
element 6624T i

"

.

Cannot replace Bayezid C



• want BDR @ GalCIH

filtration
• BE = K
Thus can recover

de Rham cohomology

H*dpdX/k ) EHLE (XE , Zp )④zpBdRYk
One can check

dimkttdplxlk ) = dim
HE HE, Qp)

An arbitraryfdQp-uspVofGsSattsfindimk@ox.q,BdR§k s dimdpv

FM Qp - resp V is called Bdr
-admissible

or de
Rham if

dimkdoxa.BA/k--dim.apV



Case X =P
'
K=Q - ¢

Hfp(P' cold

AIR Cid) - Hoar
'Cats )

④ HINCH ,

④ HIP Cd .ro)

Hardrada
' ) - CI)

kfadzotkET.EE -

z

→ felt ,z
- 2) DE

→ H'(x ,rx) -70



Tate's 1966 paper
on p- div groups .

Tate establishes a Hodge like decomposition

of the Tate
module of p-dire group

on Ok .

More precisely , ly be a p- dio group , on Ck .

Let Tp ( G ) = him G [
Ph] (E) be

the Tate module and Up(G) = Tp (G) Eggs .

Then Tate proves a Hodge -like

Gk- equivariant decomposition

Ep ④
①pvp (G) = (Clp 6. Wgr)

① ( Ep txujidoxowg )
if cartier dual of g
w
-

cotangent space

Ep (Xtayce ) = Kpk>

G Ge) = gb Xiyu(g) e



In particular, if Afkabelian variety good
reduction :

Ep ④ Htt (Ae , Qp)

E @p KAYA ; GA) ) ④Cfp Kiya)④ HYA.ua#
Alk

SOAK sheaf of Kal . .
.

Goal :

Clp ④
④pH E-
(XE , Qp)

= Ot Clp (Xyiea ) KH Kx, r⇒
Atb=P



Binge of- p periods - khq.ca

C = E
,

Ct
, Og

K perfd

A- ing :
= ht (Ocb )

O : Aint → Oc

95:
Ker (O ) = (G ) g primitive deg 2

} = ( ( p, PYP, PYP, . . .. ) ]
- p

(P .
.
-Hoo

= [ ET - I

¥p,

= 't LET t . . . + Cegep
E = ( I , Isp,hp3

.
.)

C- Oct

Aocrys : = Aint [ 9÷, }÷ .. . . . ] Pdenvelope of

A- fry : = lim Airy Ipn
Koto) in Aintf

n



Btoys : = A Ings (Yp]

t : = leg fee] =n§, ( Ces -D
"

= Aiiys

g. t = E '-"n (g. Ce]• - D
"

= sen depth 5
= leg [e)

Nod

= X (g) log Ce] = X(g) t

therefore Peco er Gza i⇒ .

Borys : = Btys ( Yt ]
G U 4 from A inf

GK action



Ainf
,
K
= Aint 0×0!! 4) totally

k
ramified

Ok: Airy, K
→ C 1) unranked

Ker (O. ) principal
Q"

Hark.IT
-

- lo )

Btdpyk
: = lnin Aint ,k Harold

's

Prof - sa ) Batiz 1k complete
d


