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B. (-&Q&pfic ,c‘rn‘fj/»af)
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defined  Tacols Hula -;chlfiﬂm
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1.4 Abelian varreties 7
Def A gx2g matx Qe l%,,zj (C) 45 a Riewam gt 4 Ja
Akes aguncnin age2g mibns Ee M, (2) with det(B)+0
aoa;‘&hc)lmj g ¢ K
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A At admits a Folrurphy enbedding Zo BYC)  fr some
(i) An  Arreducclle m%m-c qroup vanicly A over a ficld £

4 am  abelian variety if A s complete (ic. propen oven )



&

Rmk () The claagical PYOO‘F of )<= () wees Rie mann’s Hots ﬁmdt‘m

(5) The a.%ebmf‘c 'Ha.wnd of abelion vanvete, wWao clue Lo
fndvé Wels (1948)

Def. (pw&vu‘-zaﬁbn of abelian vanietics)
() A Tw&tﬁeaﬁfm af an ﬂj&&m Vary e A A3 an Qmp/é divisor
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(1) Ezerg prfna‘{ml[)/ po[am's.zeal abel.om vme‘da ofdimewafan g is
of the form A= 1 79, 79 B v 1
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15 Modyly Apaces :

(or, Jm;'ﬁu‘nj Apaces)

Tdea / P/zenmenan :
The et of all Asomorpliism clpsses of all a{?el:mrc variet'e,
with fixed discwetls invancants offen has @ natural shwichye
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Over -
mj (C) = /ﬂfii \ 7_? , Wheve %"‘“ Tecchwiiller npace of genns ¢
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Ouer am andtrary algebraccally clogd field 4

) char(f)=0 : from wmifprawzation
4’!74 [ﬁ 44 Lrreducchle + Lefs itz prin eple

cfldr[k)ﬂ»a : ’Deé?m-HWﬁnf , 1969
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/']g 4, 40 Avreducible
Char Hh)=p>o . Falbngs-C. 1984
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§ 2 H€CI’|’C 5}/me'£7}/ on /‘?J a teature ohare with all Shomure varieties
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aﬂqebm'c Version :
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are 4n the same  Hed srbet of =) 250(7‘2"? oA Ay —> M
At 0(’"(,{1 = n A for pome me N Al < As
4 ol

ot o Ay oot

Note . Suppuse cﬁar/'ﬁ)=[>>0) say [ﬂ,,/\:)] and [(/4;_ Ao | are
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base field
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746’)/ meadu/ze d,symr.:‘to‘hc o&ws;é:hly propertie (-53 Powwaf P)
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B)  Zoommplism clane of  (Alpl. Apa) <> (Hy4n(A)+ Sl

In both (@) and (b)Y, tThe discrote Lnvaniondts hape mnatunal
thwg orolinin VE Cmpwﬁ‘b/é’ M:/'ﬁ /Jpeoaa,&ea,ﬁbn

™S> stratification 0f ﬂJ @ .@g ,&mﬁﬁ, Mooed Auﬁdv‘é
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Thm ¢ CLC1998) ¥ x < [A,n] € Aé/ﬁ it A ordinary, Ve prine £+p
Hecke orbit of x 4 Zanishe dense i ‘AJ@

A Trivvad Fact « evey Pn‘mg—-{;o_.P Heclke 0204 0f ﬂﬁ/@: A2 Zarsl.
dense s ﬂg/@  However the above Heovewm dees not follow
from ths fact and Hhe Sern~ Tale camsnical ,@Lﬁfz'n(? af
M'nﬂ/'b# abeliom vorieliea (Z}) chanacteristic 0)

Q. How Zo genunalize thes neowlt on Hecks %ZCW te nun-oadinary
abelioan vorsetive ?
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3. p-divisible groups  (or, Banaothi- Tate g20up ) Tetel967, Gothendseck 1770

YA prdidsible goup XS i an inductive Apotenn of
Commtative findde Lowlly free goup achtmers
((XR%S),I&NJ i’hﬁ,n ‘Xh > Xh-M ) 7rmnﬂ . xnﬂ 'Fw'f'hﬁdl/ a‘})

Atch that Gy o T = [ply e

Fact: 3 h-S—N, an:l(/ condmit, sud, Hhat  nk (X,) = pm‘ Vn

hecght
Frimory xatle - A—S dbebi atfome -~ (Ap1), 45 @ p-dicsibegrey
Il

Al"]
* AEPM,J  oubatite for  Lie 4%6/);% an c}zmd&f‘sﬁ‘c p>0 (o~ W"f?ﬂé[ ;ﬁwdﬂu\sfho)
. p
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24 Leaves (ov coitral lonves) 4 moduls space;

Definitim (0mt, 1999) K= R21F, xe.ﬂg(ﬁj‘ x=[A. 0]
T Meaf Co Hhomgh x4 the ,émllé, closed Auﬁm‘;é, afu%
ok Bt ooty = { ®pe syt | (Bre, pipd)= (A, A}

Fact - vaa -«&a{ tin ﬂJ L greooth, and stable under alf
prime-to - p Hecke Csr2Lq pondences

%‘eofure (0w+) LC'{' é) “’&Q MJM ﬂg Er‘ﬁa«;)‘ X& C)K%},
the prime-to - p  Hecln bt cf X 41 Zamske donce Z'

ord
ND‘I'E: ﬂg 1 Qa M; -Rdwﬂww+mm\gduw_m‘ﬂf@bﬂ
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Remark (1) Th, Heche sobit m%‘ea‘urc can be fsrmidalted. for moduly

Ahaces PEL e (1(114 Céd/lac‘f'&h‘ﬂ&‘c P> C,L‘f}anf Mo duly ,g)bac&o ‘
P trf ‘fyP wrth fixecl i}’Pf.’ of Rlan'-ZaﬁB{, Ehddmmpluxm and Lo vel shructue

(h') 77';:'3 Co'rg“ec"ure Ao{% 'ﬁr‘ ﬂg (Oa'rf'*CLC);
phyo{ ures a apecinl p roperty of '%
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p/ienamena 4

§3 New Zovta, stwuctures and %‘edmﬁs relided £ Hecke symme'try

3.4, Trveducibility *okek

'Bw'posi-&'m A Let Zz < A e a fo,w"tfz‘ve Jtm&m:ﬂmf ﬁmﬁé closed,
/Ju»ngu'c,ta Whih /J"W% unden abl  prime—to- p Hecke coweipondesca

It Hecks optrates ,fmm.‘b‘w% on TlZ), then 2 5 ivreducible

Poporibion & [of C < Ay e a poitive dimensionil Loaf on Sy, then
fhenaweP-lM(-l.f '?nmodramg -ﬁ'f 0 Y Aqqa/erA/g
;
Ad (ALFL ALY <o

Note : Brop. B 4s wsedul 4n Twasawa ‘/‘/;eo:rg : ”/t-?"f’l%&ca'b:’/:’% olf Igma-bowm”



ProE C (Oort+C) Eue:7 Non - Supersfngufm, Newton Aretam in
ﬂa is Arrectacble

Note :6) supersingular = all slopes -4
2
(") T‘e Auf&‘w-'»g‘m Atratum "‘gM dl‘mmfw/ L%‘J

Pi”lﬂ) (Oort+ C) Ev&g Nhon- Aufmmju/m, /&df,u. L/]a &5 lreduciHe

Noite - CLMC At ﬂg L1 Aﬂf%afngwfm <=> dm(C) =0
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32 Local sbwctkye of Leaes
Z- e Caxe: — - _:_>|F S'{OPGS of A‘o
b Esx=[(AN] e 4. H=F =k i
E™ (= formal compltim of © ot ) aF;
HRas a natural Abetirg a9 a ( newtval Xorsor for )
£soclinic p-dcivisible grovp  with .Aﬂ?e 1-20 and /m;’l& 414

g
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33 Loca,é Atakba dizer Pffncc‘p& _&: E?-lﬁ,
?L”P- Let 2 = Ay be a /&Cﬂ”/ closed /.)wfaum‘v?,/:faﬂe undin
adl Pr’-me_tp_l, chi CMP:MO@H&(/J, ¥Xo = [(/La.)\o)] € Z[le)
Tz < ‘/.)&”“’ K slable under the mabad ackor of n oo

/Xo
g of VB (A, K)(Z) o Ay x

Adk (ATFT NIFT) G A = et (1.0 = Dl (AL [7)
U Serve ~ Tate ‘ﬂ\foh?m

U (End (4, %)

Cprime —foT ) Hecke Cw‘?;uop mdencen
with xo a2 & fixed  point
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formal 5,
_Té% ( Local /2034951'%) X s Pw&‘w‘s;‘HngW over ’fé =f2IE

connected F-ad«'f-’.j‘e

2 < Avedyccchle ﬁrmuf /Juzgvm:efg. Sufopm 3 .-OKL?/WIA«P

G c Aut(X)
m Z Ao &

n I

-

audy, Lthat XAG = trivel  amd 2 4o shble unde
Fr‘:ml Pa‘r‘ﬂf‘/j ol G

p-divsible  formal adprowp of X

B Gu X=G' . G- (#p27) I,



29

Bfam[:fe/an. Eo*‘ an ma&hmg Lé&)vt:‘c W/ﬁzﬁzlﬁ, Ao = EyrxE,
%o = [(Aos Ao)]

Ao= P,;’;ﬂ;? Fa{’am‘{:‘ a/'l‘.;?
Then  the prime-to-p Heche oxbit of Xo £ clense uis ‘/‘IJ

xo ,, A 96/
oo 0 AT R G, U(sam, + WZ) 2 6L(Z)
f? &T__I_ 7 ’ 3 P
yre~ late /
M, (0) K

()= crclin 4 M{f’:;}a f'narl_\;]: Auf [Ao[f’w], Av rfwl)
' ?&taafa atic tiedd KK

(32@; Zf’ fad %x;{r
Action  of GLg (Z,) on )(’(@hmw/z)
& S C.o'\'amcla.rd rep?fseu'f-o\ﬁan o GZJ (2_7/,) o Zf?)

Lrreducible | QED



globaA /Z&J«c&f? ol
C%?'wfure : Su{)pm ZKC/% , %= (A, A €ﬂ§m(ﬁ) ‘ 'ﬁ’gzﬁ,
/occlﬂ)/ Heed
[rreducible
and ,Z/xo - /Xo . Xo
= Serre~ Tak
ﬂé & a ﬂamaf Auﬁ-ﬁwaf ‘/fi e

Then 2 = (neducction af)a, Shinwna Auﬂ-vm‘(/% of .,%

Remake:  Kropm i 2 S a Hilbdt moddu Muﬁ)m‘w?

Thir cane Aas application wn Twasawn FHheor

géﬁ“ Etz‘.C o Hf.c/ﬂ ) Hon- va/n:'fh;‘%zf O‘f ‘f"["l/{‘ /’-/C— ANV o s
pw i /4t,n . of Math. 20/2
cles I/OJ‘II:L] ﬂf CcM Pd?‘ntJ”



/Lo(:aﬁ nugidity ) 34
Conjedure \ Ape ccal ‘cans
]

G, = A-dimewsimel snavoth fowmed oo oven T, ht (6)=h

M = .e?m‘—dmr, L‘Z&;Mmaﬁﬁha Apace at Go Lubin- Tate, 1966
= SP'F (ﬁ:;: EX{:"‘»XJ.J:H)

Z S M ireduccble Bomild mubochonne

Assume (1) Z 1o stable wnder He matunad a.ctiom a/ an optn Aulamup
0{ A'ut [ G o) S~ untly 0 a Cewlrol clc‘w‘sf‘m)f Mq«,&[{qa{ even @F

wWh  Braver Anvaziowt %+

(fl') 2 4 \76{4,%;‘5&”/ d’lcfd‘nmy (,t:(_ Z 4 Zero &“bﬂbf Hasse rhvaric )
T F = M

Rtk : A Pmﬂyf will Rawve rf@/J/}ﬁ'&af{}r/? A C/[/L:?er(ﬂ/cf 7?07’?2:/"7%]07 Y%ME{
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3.6  Swotaind P-dx'w'si hle gronps

MoGvation :  Find a good ( /Me‘w-z‘%wrei‘«‘c) defenition of Neave,
Cne &mﬁf s can .O%L-zdé/ Lo el gtaucture sz e ave, woing Céﬁﬁypma)&-ﬁ'n Z‘itearl&f

Definition (Ot +C.) *=a Freld p‘f char p >0 (nof mec. a@ c/osed)

Xo /i ? p-divisible growp . S, - Achome ovtn K
A Pv-ch'w‘sible grovp X— S 4 S'frcmg()/ JC - pustaineo modiheo on X,

e Isams (X1 Xotp"jf?:cei) —S & futhfudly Blat VreN
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3.7 " Dedernal Hem ”af p-devisible groups

(QL‘{TMQ )/ ‘{‘Lu/_,,(’ aré ﬁnlénm[ t\+ )

K: freld of chor p>0,  Xo,Yo: p-divisibe groups over K

G+ = Tmege ( Hom (XI9™™, Y, [9"T) —> How (X[5"1, YE7)
for m>>o
?/wpooﬂim (Oort +C.)

(4) (Gr. new Ras & natwmal stuchire as a p-awisible grvp over 1

(2) If Xo. Yo owe “Hoth ssocbie amd alcrpz()(, =< Slvr«zfﬂ

then G = (Gadery 40 asoclnic 2‘7’8' slope (Y- slope (X,)

; i i is pevfect, then - /lf'('m H‘[Xg
Mreovcr/’D#(G)__ max. W(k) .ow!wodule of  Hom,,  (Dp(X)> DY)

covari om%:
Dieudoné ynodec

stable undev He natunal action of E and V
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(Rmk (ﬁ) G= (G,.,) neW Mpl’cs‘ewta the //"?%?Aimj = duvisible sub  of the

Comm, Avfiman
cu,{é?mmfeu( - a_f?ﬁ»'nw

(b)  This “entemal Hom” construction 4o Waed v Necedt worke ”f
Carei omni -—S’Malae .
(c) (fl’ﬂﬂ 0("[{’"] iy [f’n“)hgw & e comnwudalive nmovth -ﬁnmaj?wﬂa.

meo&}g Ly the Wit ﬁwcﬁr R —> EOL (Xes¥o) ;
b Gnbin ’Moaﬂwﬂbz o

f»'léil

Bt (Detx, BGOOS, 21),

WReag B(P[IC)" Cutir wioduwle of He oco- dnn AmwdtHy, Fovwmal Praup

R > |, (cmf,-,,(??)—-» Cont o)
wrth 3 C{/m/a,{ ‘ble b cure of WICJM/&/J oVEL Ginxfpﬂc)



