Lectwe #2

Last fime : For E/q a,llip‘l'fc Ve, ué cond. = I\J}
¢+ 2N aooo\ ordinary prime,,
X K/o, svitable imogjiny quadastic $reld:

(i) Modur's MC = - part o} BSD Jormdo. in kO
(2) Brin-Riov's MC = -Lonvesse To Gross-Zogier, Kdymogin,
() BoP IMC 7\% Pp-post o BSD Jomulo in rk 4.

\ £ ’P”PN{" o} BSP formvlm
Known Sor El;@( in ¥k O,

\When (G VEG) has “(n’% irma%e“ (=% Elp] iceduciie )
Gy~ .
these R Main Cony. o Knownunder mild mvnﬁ- hyp. on ELp)

5y blending -
() Euler/Kolyvagin syskems ( Kato, Howacd.)
(1) Vast gone-afkzation o} Ribet's melhod..

(Skfnner—— Urbany , X Won )
GL(2,2) GU(3)



Trom aow on <uppose. Elp) reducble an Go-medvle, :

Elf}® = F(#) e F(y)
whece §,y:Go, SW, dY=us — Teichmiller charadder,

—rociug’ T ?\OR.Q

Theaem A (C .~ Grozsi— Sk(nner)_

QUPF 751(;% F4,w, whee G@P c g
0 decbmp. Op- cd' "f

let kg imag, . quadnetic .3
° er-gher h\gp. }10)0\5‘
» POk =V splits.
Then XV(E/k;) is /\"=Tocsion ) with
hasry. X,Ghez) = (LETEAD).

Hence RDP IMC. hald.



—r‘he, -’Prooé_ 1S In Q_.S"TQFS'.

() Explit the. congoene, ERT™ = o) o (y)
o show Xy (Fks) 4 A2REKY
have bath M=0 X e sameg, X—lnveiont .

@XV(E/K;) ls /\owsion, with
hony- X(Bk:) 2 (LPNER)?)
in r/v\’[f—r,]
§’9_. Arﬂ‘i— (Mc,lo‘)'omk GmﬁhW%—V&lS&\ method, .

ot = ={w|Np5 2 S={wing,
and.  (onsider the. g‘ fmpc\'nn hve,  Selmec p-
S
SQ\V(E/K;j = kﬁr[Hj((Kz/K;) E[p”])

Jres

H'(ks,v, Elp) } |



X>(Ehez) = Sel (Bha)”

SaS (e 5) = hon | H' (K%, EEp)
r J

esid Vower gp. -
veSidued Selmer gp H4 (Koo,v)E[‘Pj) :l

X E =) = Sl ERYfem )Y

B&sic_ -'Prfnd ple X

Doy X (Ez) = (L,

J

oy X E/k&) ( L E/K)>

llm Mo\/ﬁ E\)‘er 52&[1‘0( S”
Twe S,

md\mmgro\%e,: letker behaveh wet (ongvuenwen /mod £.

BDP

(5 )



ProposﬁTOn 4 Spp- 75]6% + 4, w.
TThen Xf(E/Ko;) is /\"=Yosion
Wwith M=0 & )\=)\¢ +>\9)

i/\“]"wrw/tf‘i,il\‘\‘hﬂpm“}.
Plood . White G /95\)
Q——’I 7-7\0

B\lj <Tondoicd, mg\mnevrb (ere\nlref\g> the, Solmer %

St Wz )= ko | WKz, B )

H4(K;,\7)©P/zp($)) ]
* Hom (Gat (e, Bz )

Q\\ KW\(MGK)
maxt gb. pr—p unr otside v & S.
is /\ —towsion with no propec Jinlte, A submodules .
ind@x



By Hido & Ribin, Sely (ks ) has p, =0
= S5 (Fhea) i duisible, 2@%/4)*;6

=5 A = din Sel’ (Bhes )y
P N
In

les(ys/k;) = [ H' (e )IF{,(@))
e
H 4(]@:;,) \Fp@))] |
~ opb the ok seguenie

0= gﬂgf@/k; ) - SEQ\S,(E[F]/KQB ﬁSQQf (‘P/K;)el)

o

bfl\—?\t xRdbin SﬂQf (E/ K;) (53

= X?(E/K;) i A\ ~forsion with m=0
X A =>\;b+ /\k}l 7



Oh the analb-h'c sfde,)
E[fjss &~ [R($) @ F ()

@ §’ = E¢/‘)’ (M\ou\JP)

)

&r;;:&?];m}i: wt2 Ersenshin serie,
DP, S
J B (E/K> = £ (@) £ oY) M\o&lo/\>

Kriz
Kotz p-adic L-§'ne

= wLI(E) = 0.
L ARV E) = A(ﬁ L®)+ A(C (%)

1 /

Bit by Fopd, AX,(EAS) = Agb £y
WX EAD) = 0
. This onudis SRp 4.



§2. Kolyagin Sysfom orgomert: with ssror Jeors’

Rop.2 Supp. EK)I =0.
Then TFAE: L (E) %o
@) X,(Fkz) is A forsion,” and.
chon, X,Chz) 2 (L7 ER)
n AI3D

kig:):/\_—‘)'brs
(2 X(BAz) hon A-rank 4, and

vV 2L
B/ S (E/K:a)>
(JD\M/\‘ (X( = )'tur) . CDM/\“ ( (kE9)
n N\ [%]
The some hodo Jor the davisii e ' C”




M‘ Bj the N —odic BDP &Drnmu]o\ (C.—Hﬁﬁ,)
3 l:i% logwi*Hx e
Goly: Jim HL (ki TE) <5 A with finte
n LoKen

SQ\r\o\Lng)r Mo, (k:g) —> [VBDP[E/k).
Then use. Porhw—Tots obuo-QA"}g_. 2]

Proposﬂfon 3. SUFP‘ E(K)l¥) =0,
“Then X (E2) hoo A=vk 1L, Onk

i 2
- S(E/kz)
O%MA_(X(E/KOQ)M) 2 C/Rou\,\_ ( = >
In /\‘[‘:’j
80_0_3_ A N;Pyineﬁhent 0’} kb]}j\/ﬁdé({n’.r msthotls.

\
o }fw&ih : NO W l)lg_ )'ﬂmgz,” thpo'}kstS .




Stondocd, mgunments (Howor&) GNE,

XEkz) v NoMoM
nith M=3g. A~tors.

St ’ré#-f/\' ht 4 prime., X takee /ﬁmﬁg/ﬁ
o(f " — R
ﬁmll/zf,
From & Gebo']urc\/ vgument (+b md&d‘N‘c]LA chobse.
A 59, 01 Kolavma\n Pr\[yh{o”
d-ﬂp‘pnk k>0 )

ot g
/Qﬁv\g“rkﬁ (Mr(g. ) < /Quhgﬁ%m( /ﬁ/@ " >

+ Emw
with " ear dem” Ew(a» %(%M-o@}h(\r)}): (D)

Wy M—0

iless PB=(-1.



= Lerghyy (M) < Serghh, (k)

Contrd thi.

5% (v-2).
To hondle ’Pm(}rii), fake 3y, =(T+p™)
) 1
Ch 1T = ZFXJ
O(M = i lm\oo\ !f)mn)
C/ROGSQ,,\ kOIBVO\cz\'n Prfﬂw.» b’g WOrKing_ ovRr
K, k>0 -
daphh prE L %P'm
O
T

Gnd do o new indwckivn argum?m)l:

> ot Lo, (M) < Sogh (St )

iR
E’\ ;ﬂhf,gm_
2



A—3
PWP => T A joirt with Grassi-Lee—~SKimer

Remark  Equaldhy in A [ 5] engh §ir
arithmehc &Fpll'wchbnj to prwnv o} GZK
A l':upo\r‘r | BD inrk Ly
bot 2guelity in N
will le escential fothe pro] 8 Moauds Mc
[ ok Hime. )



