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Statemens m X smooth geometrically connected k-variety;

m | X| set of closed points of X, n generic point;

applications

m For x € X, k(x) residue field, X associated geometric
point;

m f: Y — X smooth proper morphism;

m For x € X, Yx and Yy corresponding fibres.
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m Write:
pe(mi (X)) :=Te  pe(mi(k(X))) == Mex
m Consider the inclusion
My x €My
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Emiliano Theorem (EA)

Ambrosi

IfN, x is open in T, and f projective, then sp,, x is an
S o g
ang isomorphism.

applications

Corollary

Iff:Y — X smooth and proper there exists a x € | X| such
that sp,, x is an isomorphism.
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imwt\.\a\? |Br( Yy) [EOO]ﬂW (X)| S C
Statemens for all x € X(k) such that Yy satisfies the Tate
2 conjecture for divisors.

applications

m If Yy satisfies Tate conjecture for divisors for all x € | X]|
then Y;, satisfies Tate conjecture for divisors.

m (Maulik, Poonen) If Yy projective for all x € | X| then
there is an open subset U C X with Yy — U projective.

m (E.A) Z smooth projective variety of dimension > 3.
There are infinitely many k-rational hyperplane sections
W with NS(W) @ Q = NS(Z) ® Q.
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via the action of topological fundamental group of Xc.

m Comparison between singular and étale cohomology =
action studied via the relationship between I, and I, x
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Emiliano Variational Hodge conjecture

Ambrost Comparison between Betti and ¢-adic cohomology.
Statements m 1 is replaced with the variational Tate conjecture in
epafedions crystalline cohomology;

m 2 is replaced with:
m Relation between F-crystals and F-overconvergent

isocrystals;
m Comparison between ¢-adic and overconvergent
monodromy groups via Tannakian formalism and

independence.
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N m X smooth variety over Fq, W = W(IF4) Witt Ring,
aroup n K = Frac(W), F the s-power Frobenius with g = p?;
characteisic m Crys(X|W), crystalline site:
Snano m Objects: (U — T,~), U C X Zariski open, U — T
nilpotent immersion of W schemes, v P.D. structure on
Ker(O«y — Ou);
m Covering induced by the Zariski topology on 7.

s m Oy w structural sheaf,

crystalline )
o aigebrars Herys(X) == H'(Crys(X|W), Oxyw) ® Q;
m Cycle class map: chy : Pic(X) ® Q — H,(X);
m §:Y — X smooth and proper:
m Higher direct image:
lecrys,* : MOd(Oy/W) — MOd(Ox/W);
m Leray spectral sequence: .
Eéd = Hl(x) ijcrys,*oy/w) ®Q= Hcl:rys(lé)-

cycles
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characteristic

Emiliano ngys(y) <LE* P/C(lé) ®Q ,
I*

Ambrosi I¢ t
| Leray \ \

HO(:X:’ szcrys,*oy/w) X Q — ngys(yt) W Plc(yt) & Q

From
crystalline
cohomology

Fact (M.Morrow ’14)
If§ is projective, for every z € Pic(Y:) ® Q the following are
equivalent:
There exists z € Pic(Y) ® Q such that
chy,(z) = if (chy(2));
chy,(z) lies in H(X, R?ferys « Oy ) =9 © Q.

to algebraic
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Ambros! 5Pt

\ A
NS(Yir) ® Q

From m ltis enough Im(sp, ) = Im(spx..)
crystalline
cohomology m VTCC+diagram chasing = enough to show
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cycles

HO(:Ka szﬂ(,crys,*oyx/K)F:q = Ho(x7 szcrys,*oy/K)F:q
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Different behaviour from /-adic representations

St m f: Y — X non isotrivial family of elliptic curves;
et m Z C X closed supersingular locus (assumed not
characterstic empty), U =X — Z;

e B &= R'foys,« Oy k is irreducible;

e m Its restriction &y fits in a exact sequence

0 &8 s ey —8% =0
coming from the decomposition of the p-divisible group
Ynlp>].

Pathology (1):

From
isocrystals to
overconver-

e m Restriction to an open of an irreducible is not

isocrystals

irreducible;
m R'fy . Qy is irreducible, while &y is not.
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