nLu} - L
DHD‘L) = VZ "W (Dn D,_\

- f"’b, + 2 hv(d\,0))
D‘ V#P
—

[]
hp (.0,

Cmnsirueted Wp  (3rd kia diffs)

How do we rmpuie Coleman \nfesralc
dffs of 37 kid? (R iniegrls of
< W KeS(w)':(P) -[Q).

) Compate F(W) € My (%) by ompuihng
Cop produscs
— ¥(w= 2 E\_"’i for Jwi? bagx of
Solve ey
frh;
by Lomprthing ¥(w v Tw;)
7) Lt ol: = #*w—rw (] FVDb.equNMW
o umpde F (o) = ¢* Flw) - p ¥ (w)

3) Lt @ best Res(PY= (RI-(s) . Compute F(R),



LD ug\ia (oleman recipwcﬂj: \=

( § w= -l-l_—‘,—(i(u) vE e +ZQ¢5A(0~§§)
X(Ty)
- S;;s\ - ;m“’ )

This leks us cempile Ny (Dy,Dy cinge
h'(b\ tb;)" [n':‘b' .

What aboud Yhe Self-pairiy of o.divisor |
he (D, D 77

¥ hwrns ont that m'ﬂf“" Yhe cate

of X/Q o hyperell. cutve wfodd decveq model,

2rg . 60\\“ 4
he (D, D) = ~§§b Wi W; wi= Xidy
when D= (2)-(o0) N |
Wi dual
Wnder U

-
Con Hhis do shdy integrad
0hmmlpﬁcwmﬂm P



Quodratic (habaudy for integral S
pls on hyperell. curves (B-Besser-minfler)

(et '('G a1 ,monre, S“’P‘“"""“ udtg KQ(tiys3

et U= Spec (203 /(y*-$0x)), X be mormalratio

of pro) - s of ganerreRer o} Y
er T be the Jawbian of X. Assume

rk T(Q=g , suppae log: TTQI© Q»uo(x p'

IS awrsmmgt\m
et p be « goodpnm:.-
™Mo 3 okié, Q st

p@)= -zS‘.S i, = 2y o

)¢9
Lo; =y
}akes voluea n an uqs\ru"t& 2y

computable finile et S CQ,
for wll 2 U(D.



qloke!

|dea : h:»\P-l-Z_h(

Ltp
~hy = Sh,
JONS
—— —
W pfs,
colman et m‘ﬁ'n‘cmng valueg,
: lan tompute them
idq Sw; Swy af tha start
Solve
oﬁrﬂts_

What goas wieng for rationed poifts ?
e We don't know how v Corired

She on all rahonal points .
i

' nig
P:*!:\an P:l.v.ed fo conivol \ocal heighis
away Hom p.




Cochon * Use hetght That factes 2

- For Yhats ynaed “non- abelian height (wsheod
of hegntc vra the Jacohian)

-Use hergie on Dlock- Kato Selmer g
Lt X(Q be anfie cwrve 9> 1, p Good
prme .

let V= W (%g)*
By 'Nekwal‘é ('43), have o bilinear Qymmmetne
po-iving

h: \—\‘{(G&,V) * H (6 V(I Q,

M\ﬂ\l h= "Z‘\v

This 15 equivalud tv the (oleman—Gross
hegnt Via on Etale Pbel -Jawshi map (Begser)

This hegnt b also depends un choi
e mug(v,\—e height : o



D) the drotte o an tdéle cdox chor ©
¥:Ag Ja 50,

2) a splithiv of the Hodgg £ tahon
o~ Var=Das (V)= i), (XQ,\"

Recall thet wn the (oleman- Gross herght,

o pair ponts o "f‘e TJacobian, nwaded chore
of divmore Hmd:av.pbhds on ontred extensibng :
bwien o parr of exin classes

e, ,€3) € \-‘* (.QQ.V\"H'.Q (Qq.\l*(n\,

'\'&b R—PS E’\ \El .
O
\F
Qe & -ax-»o FW in
E‘ f\é

y dr“&nn
O,
J
0



0
V
0> Q-> e

o-*“‘vu""{é”

\}

cePCpe<cS

{
G
¥

(Cn-reps )
Efo a mi¥ed &Xbn oRE, €, wirh

\"&LA(J P‘CW QP’ vucp(” .
a wougd fivebin
0= WoEEW,ES W, ESWE=F ¢+,

W_,\E =€y WoEM ,E= .

by



(et Mg= S Such wixed extensumey

V prwe ~y M¢= Y mixed exing of Gv-veps
Me ¢ '-*éruk\;smtam;

, Ev
Fov E€ Mg, g, debic hy (E)= hv(lochs)

CSer lechue
hotes St )

ond Yhon dehne
l\ (el ve)) = i‘w(E)
'/

Fromm Hlars poid  forvvand, we'll assume
fhat hy (E) =0 VA#p

(e-q. When X has polemtial good reduchin
arQ , loal huak\' ‘\Q =0)



Def. A fliered ¢-module (over G 3
0 hifte A’y Qp- vedor Spaec W, wit

on exhaushie ond Separated decreasing
fWvahm RV and an awlomorphii ¢

 exhaustive: W= Y R
- seporaked ° QFﬂ" =0
- decreastng ¢ FiL'Y e R

Examples -
D Op wirh FI°=0Qp, R"=0 {oralin>o,
¢=1d

J) By Fathrigg * B'\partmm Theorem

hare Hip(Xig)= Dins (%, (X5. Q) and
Her (Ko 10p) © Oystalline | 4ake Fobenwg

it ™ Lﬂjﬁ‘&“lﬂt w‘mlm ond Hg‘ﬁ‘_
fivaben S Hip (Xap ), The sty dware of
a flered q«w\odule :

3 Var= Hie (Xq)t = nadv) W dval b,
ond  Gchon




H) The diredt sum C©VO S Wy L

the shudwre of o fillered ¢ module o
wll .

let Tp €My g

Thon Bap =Dens () 5 amwuﬁ\m
fi\hered ¢‘W¢J\Ju w( 6'-.4“ P"'-‘-“@p\\'. QP(“‘
Te cmshuctthe local herght hp of Ep,
heed an explict desenphim o
* Frvbenius g
- Ahahon on Bag
want tv ompute h (E) = Jhy (Ev)
= hp (%) "}‘}(Ed
P
e Kum W Nekovdy

\dea: Want Maps : X(@) = Mg ¢
x(Ql\ = M‘( Kui‘ Wi i
map




Assiine 1 wddivon tv X7 6 WG, L
rk J)=q 4 vk NS (D) >

Then 3 Z € Pre (X)) ‘W@I allows wus 4,
tonshud a wiw qu.am-r ° u,

(by K : Wn= n-unipsient quohiendt o}
v (&) (Hu-S

\h notes)
By Wovk of ¥um, have local unipoiert Kummer

wmapd .)\HV ~X(Qv) -’H'(leu\
We'lll ussume Yhat jy, g Ts friviad for el
L p
(1 general by Kim —Tomeqawa, know Thet
T | has 0 lmx()
% this assumphon 5 cabisfied va the cage

o} X Vaving evenyuhere pot. Good red .



So we \hawve +fae —fv\\owwis dlagram: L+

X () =2 X(Qp) T thad prma
» . A p— UQP}
\l’Ju— ) \OC’ QL o= ‘j? G‘ * may(
He(or W = He (Gp ) | o &
Lewmma . |
Theset
X Q=5 (locy (4% (6r,um &
Tiele.

Move generally | #haix reswlt holds
for T <4~ reNc(T)\.

We have X (Q) C X(&), ard

Yhe G,od 3 Jo lompwte  X(€)u
\LSl‘M) P- adic \Mtg\vd's
" quadratic Urebady™ 4w rat!l ports.



