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I would like to express my deep gratitude to the organizers of this
conference which itself was a great pleasure for me in all sense, and
to the participants, some from far abroad, including especially the
speakers. As a listener, | enjoyed all talks. Sometimes | felt insecure
to have been “lifted up” higher than usual in the air, but each time
the “plane” landed safely bringing me to some new fresh land.

The organizers have kindly invited me also to speak; | felt | was
expected to give a brief account of some past work together with
some remaining open problems. | accepted with pleasure, and
asked if the talk could be divided into two shorter ones on separate
days. | decided the subject, the title, and started reconsidering the
open problems. They are related to the subject and the problems
stated in the “Author’s Notes (2008)” of [ 8 ]. Since the organizers
generously agreed to divide the talk into two, | planned to use the
first talk on a brief review and the second on “the lifting problem”,
one of the main open problems in foc.cit, which | believe to be still
open. Then | started thinking “should | just propose it as an open
problem, or ...? Isn’t this so interesting!” Then some work, followed
by repeated helpful discussions with A.Tamagawa for checking.

- Each talk expanded, and even more so this report.
The additions in this report are (i) details related to new or
unpublished statements, (ii) brief memory of encounter with my real



teachers, Professors G. Shimura, M. Kuga and I. Satake during
1958-63 while | was a student, and (iii) a few pages to remember
and celebrate the discovery of supersingular elliptic curves and their
moduli which took place about 80 years ago and to which the

present work owes so deeply.

The main contents of this report are as follows. Among them the
first four chapters are brief reviews which | thought necessary to
understand the last two which hopefully contain something new.

(0) Memories of my teachers; Encounter with Professors
G.Shimura, M. Kuga and |. Satake.

(Ch. 1) A student’s viewpoint; Encounter with the group SLz(Z[1/p]) ;
(e= xp)-adic focusing; its advantage and disadvantage; encounter
with supersingular moduli, Celebration of the (nearly) 80 years
anniversary of discovery of supersingular elliptic curves, moduli,
and their connection with the arithmetic of quaternion algebras (1-3).
(Ch. Il') Analogues of the Selberg ¢ ~function; How the series of

“congruence monodromy conjectures” arose naturally from the
computation of an analogue of Selberg & -function for (o x p)-adic
lattices | generalizing SL2(2[1/p]), and how they had been verified.
It relates each | (say, cocompact, torsion-free) with a pair (X,& )
of a curve X over F%Q (q=N(g)) andaset & of F%Q -rationaj points of
X with cardinality (g-1)(g,~1), in such a way that T~ = “ﬁf“‘”’ XSV
(Ch.lIl') Geometric objects inbetween [~ and (X,&); Groups |
correspond functorially with systems of 3 complex curves
(analogues of the Hecke correspondence T( p ) desingularized);
while the pairs (X,& ) correspond with systems of 3 curves over IF%z;

(analogous to T( p ) mod p). A “bridge” is what relates these two.



(Ch. IV) Schwarzian operators and Frobenius-associated
differentials; Those algebraic differential equations on these
systems of curves are discussed systematically, whose solutions on
the complex curves side are d( g(-7 )), ge PGLZ( C): a parameter
and 7 : a variable on the Poincare upper half plane, while whose
solutions on the p- side are ca (c: constants), where o =limew, is
the differential associated with the lifting of Frobenius arising from a
lifting of the system. The comparison theorem.

(Ch. V) The dlog form of w, when q=p=r. Inthis case, each «, is
of the form dlog t,. Formal results needed in Ch VI, followed by a
concrete algebraic construction of these elements for the elliptic
modular case using only the arithmetic Galois theory (non-compact
“Galois group” ) of the field of modular functions of p-power levels.
Elementary but pretty, like a construction in Euclidean geometry.

(Ch .\Vl) The lifting problem. Roughly speaking, this is to construct
“T(p)” from the characteristic p side, step by step. The differential @,
associated with a lifting of a Frobenius plays a crucial role, because
one has local-global principle. After reviewing this and an old result
on the first step lifting (to mod p™), we proceed to attack the next step
(to mod pg) where two new phenomena appear. One is the
appearance of a p-cyclic extension and the other is the difficulty in
local description of this extension, arising from the fact that elements
of the base field, the field of power series in 1-variable, have no
canonical “names”. We discuss our method and give an explicit
answer Theorem VI-7.

(References) Reference A and B; the latter is for my own papers
independently numbered.



Open problems, questions, conjectures (some vague, some
explicit) are proposed in
II-4, I-3, IV-5(5), IV-7, V-3, VI-1, VI-4

[Memories of my Teachers]
(Undergraduate; 57-61 Spring) Professors Goro Shimura and
Michio Kuga.

There were two separate Dept. of Math. in the University of Tokyo;
one in the Faculty of General Educations (Komaba campus) and the
other in the Faculty of Science (Hongo campus). The former was for
the first two year undergraduate students whose faculty members’
offices were in £—H3XZE (Daiichi Kenkyushitsu), an old building in

row with, and looking like one of, the boys’ dormitories. Along the
corridor we could find such name plates of young faculty members
as

BN T (Goro Shimura) A11# (Yutaka Taniyama)

AEEEE (Michio Kuga) A¥E&EBE (Nagayoshi lwahori).

It was not an ivory tower, so when | had questions or was excited by
small discoveries, | (after having gone around the dormitories with
hesitations) went up the stairs to the corridor. | was very lucky to
have had opportunities to see these young but leading
mathematicians privately at an early stage of my mathematical life.
(Shimura and Taniyama were well-known to the students already,
and to everyone’s great shock Taniyama suddenly passed away in
November ’58).

Kuga was also the teacher of my freshman calculus class, very
enthusiastic and enlightening, and also personally | was



encouraged by him so much that | felt like reborn. He suggested me
to try to read such classics as Pontryagin, Weyl, Riemann, Hecke,
etc., and to study Shimura-Taniyama theory (complex multiplication
of abelian varieties and its applications to number theory). Very
nourishing.

Shimura encouraged me in a different way. He was saying
something like “you are good and bad” , but sometime later showed
me the draft of his newest paper and even asked me to check
details. This was another kind of great encouragement. When | was
a 4th year undergraduate student, he kindly accepted to be my
seminar(informal) adviser. Only Hongo teachers could become a
formal adviser and Professor lyanaga, whose seminar was said to
be overcrowded, had generously agreed to be my formal adviser for
this year.

For the seminar, Shimura suggested as textbook, first A.Weil’s
paper “Généralisation des fonctions abéliennes”. Later | heard
Kuga asking Shimura why he had chosen such a high level paper
and Shimura answering that he wanted to see whether lhara could
give it an algebraic formulation!. “How could | ?”, but! learnt
something from this; sometimes even students can directly make
basic innovations in this field of research, and they expect so much
of us!. After this, instead of standard textbooks in classfield theory or
foundational algebraic geometry (the students had to be able to read
such textbooks by themselves), he chose de Rham’s book on
differential geometry, as a preparation to Weil’s “variétés
kaehlériennes” to which we did not reach within a year. Teachers in
those days used to choose for their seminars those books that they
wanted to read had they the spare time, and not those with which



they were familiar. | understood this idea quite well. Before my
graduation and going on to the graduate school, | was so shocked to
hear that Shimura was leaving to Osaka University. “...Why?...”
After about two years he moved permanently to Princeton University.

(Master’s course; 61-63 Spring) Professor Ichiro Satake.

My adviser as graduate student was Professor Satake. | studied,
in addition to Shimura’s papers, some basics of arithmetic of
algebraic groups, from Weil’s “Adeles and algebraic groups” and
three illuminating series of lectures by Satake on (i) quadratic forms,
(ii) algebraic groups, and (iii) spherical functions. Also the famous
paper of Selberg “Harmonic analysis and discontinuous groups...”,
‘Gelfand-Graev papers on unitary representations of SL(2) over p-
adic fields (in a seminar held by Dr. A. Orihara), etc. But alas..., he
also left Tokyo, for Chicago after summer 1962 . Before leaving,
Satake gave a very inspiring lecture on “representation-theoretic
interpretation of the Ramanujan conjecture”. It was a point of
departure for my work (Ch.I-1 below).

After he left, for the remaining few months of my Master’s course,
my formal adviser was Professor N.lwahori. During this period, |
worked for my Master’s thesis and Satake encouraged me so
warmly through airmail communications. Once, from Paris, he wrote
back “here everything is “fonctorisé” ; now | met an interesting
mathematics!”, and gave me very helpful pieces of advice. ( It was
much later that | understood the significance of functorisations. |
walked around the corridor in Tokyo but not on the pavements in
Paris. )

During this period | also encountered Professor Mikio Sato, who
had returned from IAS with his breakthrough towards the proof of the



Ramanujan conjecture based on a suggestion of Kuga, also in IAS
about the same time. The combination of their ideas with old results

of Deuring later turned out to be the subject of my PhD thesis, but
this is another story.

It was a period of brain drain. Movement of the teachers from
whom | was most influenced during this period in Tokyo area were,
according to my memory and approximately(*) as follows.
(Hg=U.Tokyo Hongo; Kb=U.Tokyo Komaba; Os=0saka U;
Pr=Princeton U; IH=IHES, IA=IAS. Ch=U.Chicago; TE=Tokyo
Educational U.)

Academic year (April-March) 58 59 60 61 62 63

Shimura Kb IH Kb Os Os Pr
Kuga Kb Kb Kb Kb/A 1A IA/L..
Satake IH/Hg Hg Hg/Ch Ch
Ilwahori Kb Hg Hg/lA 1A IA/Hg Hg
M.Sato TE/A IA IA/TE Os

Permanent Professors in number theory in Hongo were S. lyanaga,
Y.Kawada and M. Sugawara. Professor Tsuneo Tamagawa was an
Associate Professor when | moved to Hongo in 59 but soon left for
Yale.

(") | asked the general manager’s office of the Graduate School of
Mathematical Sciences University of Tokyo (which grew out of two
Departments of Mathematics mentioned above) for related official records.
But they said they do not keep records of teachers of old Math.
Departments, and added that they consider some records as secret
because of “privacy” . | still do not understand why.
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T-3 Celebration.

It is about 80 years since the discovery of “supersingular elliptic
curves”, specific but crucially basic objects in arithmetic geometry.
Basic in the sense that they appear as a factor in every final
specialization of abelian varieties. Historially, they appeared in full
shape in a serfes of works, mainly by H.Hasse and M.Deuring, with
the support of M.Eichler’s work on the arithmetic of quaternion
algebras over number fields. All during 1930-1941 in Germany.
They survived, fortunately, having been published in local but
internationally distributed Journals.

Before limiting ourselves to the (eox p)-adic viewpoint, let us
briefly recall their birth and celebrate their survival.1)2)

(Before Hasse) Some scattered examples of elliptic curves over I?,,
with no points #J of order p might very well have been known.

1) My knowledge on this history is regrettably limited. The foliowing
description relies mainly on the Introduction in [Drg 1]. | hope that future
students in arithmetic geometry will have more opportunities to fearn and feel
closer to these old but still fresh excitements of dist-inguished
mathematicians in “Elliptische(..) Funktionenkorper(..)". These papers
definitely contain something concrete and so beautiful that are not found in
the standard textbooks in modern arithmetic geometry.

2) | heard from my colleague (in geophysics), of a saying “often a reseacher
is strongly influenced by some paper published around the year of his (or
her) birth”. It applies to my case, too, and in more than one way.



(wmid 19307s) H. Hasse, while wwking on the Riemann Hypothesr
for €lliptic curues g, 1o frolds, First voticed thal the ewdomorphiom
ving Evd(E) of some elliptic curue E/Bf; Com be non_Cammufa-

~tive, with Bz Bad(E)@Q bemg a defimite guaternim Jge’or%l
and also that suck E can Bave mo points % O of ordur p.”
He alse discovered the Hesre-snvayiant of E » whceh

15 LG.SEER“7 a pp]ynomrfﬂl of Cueﬁc‘tw\mf‘: 0']': -H\e &eF.‘nhﬂg

eciuthm ]Ew E MJ whore vc-M:'slnimJ iy equ-fvalem'{‘ to the

on - exrstence of ruch }ooznt'r. [HS I 2],

(1937~ 38) M- Eichler gqove Czplrw‘ class numbes Formulas for
quaternion alaehras B/g over nomban fields ‘e.ncl-‘m% with
the Bardest case : B totally veal, B twotally dofinite,
Cased on Bis | Mase Formula ' [Echl. (analytie).

(’194[) M‘ Dewfﬁﬂg_ E‘D\’z 1, 2J %m o c‘“’“Ple'Q ’ch‘}‘or‘:a,o-

c\-!sc,rt'o tiem o ]

T of
F:P b~ ellzptic curwes =~ —> { ‘ hjpu }

—_— Fema s
Olkea H:P /& J

3 pe——s E; pro—3 End(Ej;)
1Sogenies tdeod ‘h'mw:Farmr
amung them of rings

) -Deu*'fmg then voticed that B wust be B“’P ,
1



S‘w}oers&ngufaﬂ }‘.

/
M,C HWWV(E'J‘)::O > E,JCE:).)Q-«: mn_mlnmﬂndmg

‘ 07( Boa,F 4
dmong them, J€ E‘P <—l‘—‘9 O <t 3! 930‘/ N} = )0 .
T b comjugation ) v
0 N4 7 =
G Opx, NI=F
]-vx olhew words, #{E ; Hasse inv(E)= 0} = *flmi/:::f o, p .
“h h?:/B:.—l'

M T omit e (Ly_now;uﬂknm)ii'es‘ulf: of Deurmar
fv this case. Thy tneludes a beautifel wnigua Liftabulily of

E “;2‘”“" with te Frobenius T 1 charaddenthe 0 s Later

34%«,04':»4 to orc’&m\n} adrchion varieties ( Serre- Tote ).

In cunnedinm with the present Sﬂbjﬁc'f,-fh:‘s was used for the
pv—oof of e C;.n)‘ecfuru m U-2 )aelou)f”’ = .EES;L-Z@C%J),C“?JS,]CRV})
OU'% ﬁ‘t‘elll'{féhﬁ PVOMCM treated oo YT s a (:md'h. -alye[?am.

Wrsio‘n” of Ha Deurwg ‘s Q*f*mj 0{ CE, 7).

) I [u‘f‘rodud‘iwr o~ fT-t 1 Camd alsa fgj)'f‘b sce Yt it was
not so well-knoumn unmtil wd £0’s.

12



L Anelogues of the Sekbng G- fumctron

.D—"'_;]: M Kuga Cl‘l'd:ud’ .my nlerest to Pe Se (,th, Zeta ‘ﬁmof‘r'm

which s associated b each Luttie & < PSL(R) [S84], T focked
for a‘,na[ogue.r Sov Lattices in PQLZCQJZ’)\'Q’-M& fld N%):%)[‘F—J,

and then Gor “srredecible lattices 5 PSLORIX PGL (B3) wort.
. I T
primitive 03 < e”'vVI”’ 0"‘_)'“"3‘“/ clasces,. To focus attentrm

Conneclims w B cwrues gue Fﬁz/ I,.g'f us tue veshick > diconle

subywps [ of o 1§ L) n«!g,wfﬂﬂfo{"“’/
PSt, (R PGL, (fy ) top- closure {;fx

wihh 'Fw,-]—e—\:o’w quahiets uk:oﬂa,n’:rmdua'L{( ey P""]mr-——PS'L,((R)
= gl 2 PSLyl6s) -
The G PS‘LZ(ZEI/PJ) 7 ;U-DL a# fz@"‘]lﬂe- O than lrl s

Ll-a.r DLU/L 'L’o-t'a”)l rﬂaﬂ WmL‘M-"ﬁeUS"TQ I.J[ﬂ'ibll

owvlse . 'Fv!;‘”l Ciua”ef'h-'m quo

]:4 ni 'sL-A"{"-'p:hv;‘.u/ﬂ‘
5"1]:.{ ail j"v..'i‘f' one of the .'W\-Fmaj’e I’JYA?]( and At a tin P }

wi M whuch '%. is be cmy.QLHdh-*_ As Vo fj"ﬂ"}; = PS'L;,(ZZE%’,J)

des cider  some Fyu*]w‘)‘b;,c of r\modwﬂm curves aX y) fhs c[ua,‘feru-‘mic

[T Ao ol bes Inw}\y\,—{-w ot ¥ 4 Sblhimma cwru<s.,
M, = preig (M ESLIRY w U ) i o Lathee o psL.(R).

13



Fov simp ‘-:a"y, Gad me [7 2 tovsion- free.

® s Y.—.'['fm“rz).- 0o - ellipdlec c:[:}-) ¥, fae :,majiﬂaf'#

&‘52;« vwluu‘ .

x
@ Yo ogllighe =2 ‘0'3, dono fuww dicfond e{je;tlfaludf on Iﬂf.
{ TS contude 2 I—Y e o 2

{Y—] }r- # ’(7}er Yhe Ecve,ft:aﬂcy Claff)

© An co-cllihe ¥ ¢ calld promibine :f it genemfef.' My

© Prinedl)= & Pasee (9}, 4¥50) of o lly onworre
v Primtihes po-oll ke (_—mj_qgacy darre:}

Ptk

N { (well-defmed, €2, 21)

1 /
@  deg Pi= 7 l""‘%‘r( % wimbahne of ¥

Ny ,7\; E -bij-c»vnlucr of a ma bty P

@ o el
gr(uw:ﬂ ([““d';?)
EEPVMG_)
'v\-M.lCe: giwse oo A g—ovmq.ﬂ Iqut WC.S‘.

= a 'r-a‘h'mlj %M’\C,rl‘dh Of U of ‘F\?*’n

——

ﬂ d\mwheal belm.

éom I)t.d'-! J '

4



let
© Cd‘WvPa,rc with e 2uda ﬁu»cflsm of aéc::r;:,;,) Chlr e ﬂ/ﬁ:‘

2 /
abs irved 2

GX((H}: ﬂ ([*-LLJeJP)-,

Prima
Pe : closed pu'mis of W

Fﬂ (u)
(1-u)C- %““) ’

I

FX/U"J € 2‘[!‘-}) ci-'fg FJ( = ?3x R ax; Fhe jenus .

@ Fur c&mP l:c:*f’ assime Fuathae thod l" it Cocmrqd (Hru :cacmnpud)

Qooks Like, in form, fv sume ¥

TU my Swr};r:‘.fe_, /

. 181y - 1) (/
%r_(.n x G-} rod I;f(u)

[ T f
1 (I—M"“'Pf| N (-u%®)
(e Prwes OF)

Hef‘f) %r;-_-: jdnu.f of r\“a 5 U o mnm.m:ﬁ rayj sc.l;wl)
v of PGUE(E)

£ (51C47T)

1) Thome ome tud conjugacy clarces on PGL:) bt as (P,,_j wa T35
‘h”lgﬁn\"&\u) gl— dOtS' ho"/ W& o D C'[LDI‘(L O'F U (Cr IQJChTéBf)

15



SO, I Canjec;hlrec[ e'zacﬂy what yom waw[v’ Ca'hjecfur‘d

From b obsevvation (Late 1960's; [£1~L8T)7

-2

e

(A) Tk [ dotevmines som X( e {
ete some cuyve /ﬁ:zl/ 17y W with
a st & of Foa-wationsd poimis | |G l= (4 —1)(gy— 1.

MWDIH/B Fhe Iocuf\- ()’(/ %) s related 2 l”u’rlawu (-l:_: ) ;_:

(U, U_;: wu‘fhﬂ“j pr.,'CWj. but net PG!Z—LWJ. m__.ﬂ'f“,ﬂ_’l;\" SuLg)r';;s) of CdM'..QeK

Lurues, L)« ‘\lrffhj- reduchom” relatims,

() B (F) > e ()= G

v o ca.ﬂ.uw?ceo w
{,le}r_ daa - presexving r
la.‘j!tﬂtm
h preimase
(C) : 1—* = X‘F 5 G,sr fonite et‘c:ﬁe connedt
O\ suLﬁ,.,},.r wild L l Cogys si1+ v
Conite indices e ) all pbo of G

4 7 ore @;_2—— et Y



I(-D) Demd.h«a oV The c‘maic.t of an L‘OO-P ‘bfiatjc:’m se
0f oo -ellsfluc comj dass is defoned | it fiy cadd Mﬂ),—oﬁ“‘*

e of e{'&'f}r iy rvq;fwi-c, dnd |

When 74T end } /x> GJ(X/*x)) ond
L fren: '
(Y- &P ¥ %
e ( rwdr" > (222)

ron‘h'w‘ bj(B)
v
W Frbeniur

Auhlnr.rNate,, 2008"

For e 3054150&&‘{ -fa“" M.Qaﬁ'd‘n % Miail&[@(- i fg]

T was exected Loverly 7) Fhus:

Y, jf_ur’r s bj as MWMJ){ The Frolbenivs
elomemts on M right- Rand sids (the arithinetil geometry sede)

@tre co wni'aua-,, So Elza/. must be par,af.m\%fr?.zfd b/,:ac'._gl_f_'s_guj_‘f'“-'t-
Adelie grmepe and %M conta v gnmecesmrz elements.
By repqm,,,g grosps oven ﬂfz"" by those owr Z[5 ], we obtuune'd
the “corvect? Qeft-fand 3ide..,.. Indetd, every oo~ellphic
T - con 'uj‘a?‘f class fimds its Frobonius pouer c-owﬂf‘e.f[mr't; and
his T modt be called the arithmetic Fundamental 3roup,cw etale .
covers of W on wlich ptr. of G alit e m~}.ﬂ_ulﬂ/

17



-3
Then s, of com‘ecfure.r was Later proyed . For thio, cf-

=)

|

“Aubhor’s Notec 2008 " on 181

Ln e begimnmg of 1910"s T 4y, h‘ﬁng to develop an
Cocyg)—adxc ve Fhe d B qine Tt H:,“ezjem-prooac/’.; But
saon Y+ Motita (a gqroduafe student) nade an ecsentral prguess
i fe care of SBimwia curnes sroc. with guatermu alybmar
Bly (R any totally veol duld) by combinias Shimma ooty D
[SPiIS827 wilh gua §’rcu)-m.~1+f) Aed o B ohen Yeand
G- A Mmjuf;s proved the “arilkn,m‘;c;y” of Lottices which include

oun (oo % P)-adic Latt ces [Mrg!,ZJ, Pobabl ; I should not

Lame doge disconeaped | be cavar develipment of melthd is mone
?rnrovfm‘f?r 7{ cuMc‘u;ﬂH/ doveliyed i+ cald he axmﬂuc(ﬂ‘o
othir: TWLICM.C 4, K+ anyvate, Hure Conjectures were proued
based om Shimara Hneov/ by collaboration of works of Morita,
M. Of+a cw& myself (cf. ﬂnc-c:‘f,.)), end T tiernedh (1975)—&;

the ,Q,(-ff;v-g pyp,bfen' t famd T S"’Mr‘“j frem a g wen (X, Q)

1) Tn Stimu’s work, S does not show wp on o swrfac

2) T fed Supguated Bim bo work m fhe cone B= @ which is more or less
Similin 5 I elliles modab care, go Bio Masor'e thosts subgech. Thon Lol
‘ ?rhuh) Shimaa shmgdy encoureged him do werk on the genrad case ohsre

wm

W\'\b)’w(/‘tcc) M‘\’we;ﬁ{j MJS can be emcowf;‘{”aV‘eb(-, T wndovetood that tHhis was

wilhe. .Yeasona Hc /8



© Wheeh pest A (X&) CoYr-e:PUth fo sonu ikard [-?

rbefor{/&.e) 67/}0&'9&‘6%‘ Ho condetiom fu‘r (XJG') o curmpr/m(
 some [,

© Tf (X,6) Corecponds fo some [ avisig from «

%u;‘tp/yn:m 0,0&0(;4_4_ B/Q} ’ﬂ\.@l‘l B am} Bbﬂ,; mu.r+ '&L

1 ddon (Lup nscde Mo datum (X,(S\)‘ Howr con
wez See hem 7

@ GWU&Q‘Z& “‘\a'n‘ H‘M’Hﬁc ﬁgﬁf‘wan*aﬁ Jf‘"“}’{l-’

Q@ Wt is €7
@) As v zeros of (AT Grdp ))6'0()9 -1
(B 1 we comnicin e W hole trwes of (WIGF) of
B Sull oigm - cw"fva_o"' " amtom. -57 ﬁ of e tower Kwnm)ara()gcﬁw

)
system {@‘} should form a comgle S-o;«bn‘ wicth ach stabilizen

CoF TW-6,V-3 )

X

,ww,eww‘ﬁ as the laﬂ‘u (w - o~ _—] B ﬂ (Ba.,
ER J ¥y tty J L

1) 1u fus semse, eSQt’ntWL ca»—dvno&fg” of & s ONE far
each J:m,v on Ne cafejor)/ of covers, =19




0-5 Mo tivation fym Jouesa’s vemark (Z51]

X = TP{\{O,L 003 1 the A_{ine

PN Pm'me'{'ri.us the elliptic cuyue E, : g”-;—_ %O~ Xx-A),
XC= A\ , A e vaa’/pp Congiuence s‘alagy); wed 2 of PfLZ(Z).-
Lot pg2 and 73 he privcipd conprince suby’y mod 2o PSL(2031),

' K= rPl\'{D.l,oo} /@}’2

O bl
6 = £, 5 E"lo :s»’aersmau(m}zm 2evos f(q)___z Lg:l:;e‘
of T O i) '
161 = (-D0g-1+7%E) = Lep-n, A
T

As Dcur&ng_ czflnim on EDrg 13

:ﬁ.{‘s«,?w:an‘ju(m medue '30} = the class numb — Z:_' + .
05: Bom" /L 12
&, ' Eiokfw *}ormu,a
Pt
2

# {fﬂ*p&"‘"""j“’{"‘ wodul: 2'0} = = dtg }C}\)

G1958) 4/094: )

_ Dew;-;nﬁ's ‘Ymrh
lga;a [Ig 1] moliad abfzeros of FO "’.’.‘_'“.‘.:'—f—l’-‘? :au)ale)‘
Fhat then “”‘P“"@ of Wi o commenl  Dics unmiHelbar dem Ausdr-
zeros of .fUL) can b ack f(l}:“* “ aw%u}‘e‘\z» scheint ﬂr_gh_*‘ﬁr‘f,“ '
wa.wl e)md/g Ly W“"'{‘;@_W‘

ksmg

-1 4§+ (-2 = f= 0.
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rTry =g to W&WJ{'::«_;J nd jewza'i«zn s (me;)-adu'u”y:) T noticed .

. 2
(a) +he differentad w‘f’(}’ I‘== £(2) glj@(p-l)
O=-20)F

of nder Y1) is wmore abrimsic Yhan £ ) cheelf) ]

(67 He Schworzien c{«‘-ﬂ'emh‘uﬂ .equaf'l'(m whese sn{g'f.‘mr are

Y‘Qhas of v En&e},eado..f colutions of

(#) M- 44 (-2 §'~ f £=0

Csay, ovan €)  “should  be mate. Inhincic than (i) ool £

The paramets T 6F  Fhe 'cam;ﬂzx upptn doadf plame é

i sueh a balio

(q) —s “the assocalrd dcf{e-nnh‘af — Wu‘.ﬂa‘f*-?hj f@“‘“" ~
& o)) vr)

('(’) -— the Schwarzion -(S‘-)oywm‘ru*r:
av)
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L Geomebric alzjecfs ,//.\, inbetween | and (X, C )

m“1 F"m r-' 91'43.

Lot U=PaL(Oy), U= (SOT0(TE) (rety, & prive o),
o . 4
omd U = UnU/: Tlon e Qo Hicen rU’ rU,'TUa,o.F PSL?([R) act’ on

Hz{re T, Int ivin > Cpovmelizatin
F24re ) Tnlr) >0} giving a system e & YRLSmPAofI’J\:&
Hecke c;:.-rupm
N ¢
by N ) X ; ::t T Q}”@y Tegl!
& TR o T\
% \ % m’gebm:zc / \C
l;\- ~ X/
v I—U’ c C
t
(de% CF(E = deg ('Pc:'gf‘ f),' Fumetor;ndl ec‘m'va,ﬂ.WCn :
¥
I_' o — -, — Cg...p‘}—(le
N e ndee ——> J’ , o system of
* vo fin-connected
(—— )( &/ Xa_‘““"_b‘- l # w»ifu’;ff
c . e  <tals
Covers
The key poumt for Hwr equivalence wa s
+ 1 ’ vdse L1 wri' Hh
PGLy (fy)= Ux U (B by )
u° &ma(aama'ﬁ'ﬂfl !

M= Ty ;;or,,/ “(E41; £81Ch2, 1127 dls Sevre [s,r,caa,).
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" %? & curere

@:2_ From (X,G’)_—sidg. { 9:7 4
& < X ), G+

Led %’: Phe cmjugazz of ¥ /6;6’
T Ce4.717) Ha Qocus of Geom) pts (2,%8) (roap. (27 x2) o Xx R

So) Tl ,_ﬂ/ meet euch othen at {(’Z.,?C%); x‘ai__ I} vy
above each pt of )S((é? 3),

Let them cwes as it oS ff "X_eg\ ggpo,rq{e fl’lem(% 7;(/) F ﬁéQ .
%G' = ﬂ 'f‘ ﬂ/

¢ / \? I DBURSY:

bra
%/

prﬂf-vlve! .(/S'fem G'F -?W;‘te (__ghhga{ﬂi M)’Tf,fﬂ}!’:"(-t&b cowers

X* - O \> ﬁvr JC'P-M etade conn

| lo | L st att ot abos
o A — W §  C e agec

y H:;az—hﬁmze

(iRecwu “etale” dbove a douhl - on. }{( srnpfued “;Fla.t s
henck cannot S-qgmﬁtﬁ Iy dee T""”'{ belos ot fuo pwh*-f 1100"“’)

O T'Ms: Coa a-e,r)meh'c m'f'erpr‘e'[-;x{':‘on SPfQ\:tt“’.nJ ¢;v)e I“ra-ff-dhmg
pomts of Curues  oUes E'-‘b

) ek 12184
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the o 7[09‘1, on

(% "> { % ‘/%‘y/}

will- be ¢l 4 4‘ Bl"fatée )
[ Bridge- Gramer]

(1) Construction fom e Lefd.  Th ?Nah,f condributims after Ko necler
e L/ Shimura [LSR1, 2] 1agn.70). They giwe TCpr=»T+ *’?ﬂp

m 3“,“&_& ﬁn—w:/ for ‘efaca],\ Shimura curne (say), tuv Salmost |
all (.f" For 1k veLoren ces valided t resulis fov inbowcdaal b
Fhe g—ca.,nawict& moded and “Cboxf)ﬂ_ adke -fec,ur-’mg_: cf [181 54 (7] $4.

(3] DeuQ“P Q. ’élqeay, assum;m} e existene of 4“10;-:0'51'9
(without afcum'ms Ys £ 966: Comes from Smme {es KJ’)v-acf/'c T ).

- Fo e, of- ['8]E|9J<m:zﬁ 1970 's)

Gi) Teiafs fo Comshes from e Right (the "Rifting problen”)
(1730207 (Rate 1970's), Flus " recont a.l)a'ﬁa “ (CAW/ belw)
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W Sch an
_ wavrzian o}aerafmrs‘ and Frol;anlu!—&srochﬁc‘ zi.'ffcvenf‘.‘qlr

W‘O Ihf‘ybducl‘-l-m

Whenewer Ve is o lor.‘a'ge connecf‘fng a system
(xmc—— Xé-—) X‘;} of Com}z)ex a{gel:\mu‘c chrrues %J { W Xé‘;_}x’,}

of alﬁebmxc cuvves owea H—:az (W1~3), we (stoetl) Bave :

[C-Sic‘.ﬁ] Ci) simulfaneaus T wni formization,

(n) The ‘J:amn/y of differentials {J Atx B)J (4 %)GGL':(@)}

. [ J
(iu‘)r 2 an algebraic doffentiak opsaator “on {XCC"- Xo - X/},)
{'D fft"e'ﬂ‘ iale } -—-—) {de‘l"ﬁc d: Ffe rentia ’I}

Ca-n

6
ot l<€l‘(sl¢o..) == the -Fam;l); (iilg 5

(N)G: Sca,, cam be chm/\o.c'ferizeu( q(jo‘ﬂ‘w\'ca“/' .

E‘p adic sitde w.wte any ,JCW.,..,Q p - adec 9_4‘1»,,43 of .{y(g_..);(é\_,yqj

fov‘mwo- Lc«(—f.mj 0 of Vu G- Vh powor mos-r,lq ey

(YV)T 2 g hvaviant S'- meu‘l'by $ -

(i'i)?_ El‘a poodic d¢ Homon ti 4 W, st («OG--!"'QCW?(&M‘)’

called He a‘-assoa{cgho( doffe rential (3 up t tanstant mulhplu)

Cos is ¢ elti-valued "J. w liwes moar frnite fuuren of
pounram: Cowvs ).‘
“”)}; Ke ()= L comstont mu}—hy‘ﬁu of “-’}'
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vy,
P Moreoner, whenm |G = € =1(g,~1), He 'c{:ﬁ"gmﬂ-ﬁ

Wy = w(‘w\rc{'.a’) Bas the Pw},ukg’.

wa@(l_” rewtial on X( of order %—-—1) with He

' oa fég'ula/\, d:He

divitor (wfc‘tﬂ)]' = 26,

(When & bridye (W3] exists] The comporic™ theorem (-6 asserts

(_l
hos

Sepa = B f)m any given bridge, +
{2 P Comta/r’i!d'TLS]

{ J\(f\:.j-g) } <-—-——-‘; (QQJ) -.c: ,@m:;m‘t }

@ cyP

L ﬁ;

® Cran

Loo—>pd - Sta,ri’irij From T G can be 'T‘ea.ot‘-ﬂot) forst ila)l

opmator on Do, oo -side

ﬂo:;lcma af N Ca.ngm'c.ﬂ- S-
Hon b/ using

dssociated wilh _’C-wu'{ov,m:;aﬂcm,
a(gefam‘bihg and M comporison Vheorem pass l-o‘
hhe p‘-ad‘c‘c':(‘d_e, Hun {0 M med p solution Wo,
Mo to b diviewr of PP wbockiw 267,

Cp o> 00] gfawfinj From { %= ;ﬂé..; %'y, the associdled

Jif(e—neuﬂ'aﬁ me 4 P" plays a Cruca"aﬁ'f-a)e in M
 problen of Qiftongs of e cyrtem mod P! (see VT ),

We Legb;- the Ch W wilh v defonition of S-.o?,em'mrr-
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1}

71 Schwarzdan derivatives and g—arp-wafw-"

(1) K -3 4 -!:I-t,[afS, DK): a 1-dim. K-‘mcciu,@)

&: K — D(K) : (4 differentialion | ive, a,JJgf;‘w;
dlry)= xdy+ gdx (xyek)

‘£=Ker(.6'-)A —'Pud.
' DD(K):' K, Dﬁ(K):-' D(K)@ﬁ (& own k)

ez 1)

2 For ¥, M€ D(K)\{O}_, e Sclwarzian derivalive

(1, b € DU 15 defoned by

2 . 2
5= __".‘f'“’;TE”“"J_ £
|

g =
:..'2) c\p_oa W_L @ ona (Wa Wj 3})
v = s ey aao ek

C‘Eua W == dw/\;\( < D(K)

37 (Q}%} is not bilimear but  behaves like ’{-g:f e,
M, €5 -}, 8>= <n, 5>,

Lo ponticede, <2, m>=0, g, > = -4 5O,

Alss, L, §2=1{<ey, gy Vc, ¢’ e “ﬁ’f

2

1} ef 013, o [BICK. 2 :
2) Tho 2»d expre stton is fudpdud ;e wﬁm’lK/ﬁ oA aﬁja}am'c £imchiun
Sield of toven wnd B 1 omy place, tun ondp dlyw2 -); b €, 35242

A5 can he SEEV ‘im"ﬂf‘

27



ta) For a Sixed & () whRen Fodx (Focc K

n=d(2228y a8y 0, (0)
1’( ,Sa,f-‘S‘Fn‘fs {)L Y= U =3 , Cx-rb) 2
[ G Whan oHiev usisg,

M=Cy, 2CeR’

?

5) A may |
S DK~ {0y — DUK)

is called an S‘—ghtrﬂ‘rfr on K) - f
Sy —8<s>= <, 8 V'z,fe Dtk fe)

INote Vot B diffurmee Lohiesn o §-upmahw: is & conshanl 6D2(k).
(&) Feor amf f':xw’ CG Dd(K) > '{03)
S¢ @ Br—><7, 8>

s an Sagpnaty Uy (a)), called e Snmn Sgndme wont §
MU otun S-opant e are of Mo form S'=Sp+C (Cia cmsbaed
e DU
An S_orpaty on K 35 innen wer. ¥ T f and ouly o€
S<E>=0.

2%



V-2 The canonicdd S‘-q‘pgm\*w S;M (TC-side)

Let &< PSL(R) be a Dattice Sulaj”"?’, e, diserete VbQ(A\Pﬂ"(p))
< oo, This gives

'%:: ﬁfé(g; Tm(zy> O}'_% }? = X@; :en Jaw""'e-/@‘J

, roM."p&\f‘; ~ A » vationad
K ~:{;::..s‘)o': 2} E K: K= { -Fc:n: on )(@}_

A-iwvaniant

2lts
Considun the inmen ~§-rpmaﬁ¥.
S, DKo} — DIRK) &R,
w w
n b—> N drd,
!r, Din fractioned tomsf. ofT

s
Fov SéA/ <"L, dt > = (,f} d(r’} > = <’C€ dtx, S if M € D(K))
Mun <n, dT> is A-inver; Rence GDz(K). —Fﬁu:, gdz induces

on $-aperatsy 2
D)« {0} —> D) o K,

oy

called #o canonicef S‘-c}am‘f’w Smm Q. A

As an S-O-PW m K VSCM is Luji;;nnm.

The <exfension K of K wmakes 'l‘t\.e wgm@na(nyCD€*+€nst'm Gf

cha.n on K CInnen .

t) Vb)-ﬁ,m k@ F compact | weed additionad (wellknqum) coud:tims at cusps,
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UAw algebraic choracterization of 'S\;mﬂ ([81Ch 284 45)

1) e amy fickd o chor. 0) L/@ Y a _1-<{'umn'm“Q extentim st
“(L-d){ +* s a[g.cé"al‘cu”y closed Tn L,

) vre ¥,
* A!mo:‘* unra.va:eo!J ivey,

Loo={le: EcL,Cl [+ P

(LY,

foctely mormal algobraic
ae’ﬂ 'F;ﬂ -}Q Sﬂ."t 0; Pl"-m.t:‘ Q{ La/’é
(L 2)‘; vGJenerJ ‘twoehj e
I e L, gennsltod> 1
(L3), “Ample Y, e
3 ’ ,_ ]
LD; Lﬁé -to 3 Ldn Lo—'—k'é)

{Qw;‘v‘cclentfy , the ot omovphusu g A‘u.{(L/{_}‘ iy m-—c‘mopad«i ,
c CMOL!/L Kru” ﬂirnlnjr)

Whew f=C ySystem of cun ves comespundins fo Lo defines @ stmaltancone
LM‘?UYMJ’EA‘*L:M "f %’ W.\ot Paves Mo conm. g-u’mdfb\rm L, mgkn‘ SEAFE

(2) T4, JW“:P Aut (L'/‘E} acts aon Vhe Se‘l 'orf S"ﬂ’rl-haﬁw-"‘l{g ) om L'
Lorovi £ The standard o Heventiation owen ‘&)) b;/

Csf)zw> — (S<’Lr-‘>)f, : '.H(lflé Au.‘:"(l'/ﬁ )).
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Theorew T§-2 (T8Wh2, Th 1) (i) There exists a bmigne
Aut (/g ) - mvariant S'_wﬂm S“W‘m L. Ga If 1 B @

inv

is any Freld EWEcJJéng., S correcrwd-" to «S.‘\c%_ of L?LC

kemﬂ-—l'L If ﬁacﬁ ,"WFH“-E/{." a!jc,‘al-m'c-j Fé Aw{(L‘/@o)Jf'ﬁén

Shw i alee ,F" invaniadl, be couse ﬁp:é anck ﬂ”“}l;‘a’m"ﬂ‘}” A“'t(%)

-I_V_-_-_-_-? The Frobenius - inyandant S-Jz;nmﬁr__i C p-adic side)

(1} Lot i_l%) ‘D(K}/J} be oo o W-1. S-wppase funthen :

K s equipped with an additine wormalized diccrele valuatim
ord 1 K= Z

of .,meq_u.ﬁ choorncterielios {0, P} , St

[) d: K— D(K} s Cmbwuous i) oW f'ﬁx.’= z .

Denot by © Gop 0) b vakuatom ring i K (op. 4)

wmd by K Crep &) )-.-.::J,u.c'!u.ﬁd of K Cm},.‘f)_
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(a1 By (i), Od4E D) s 2 fee O-modis of ronk f,) amed
i K — blK)

s tnduced, (As chon(K)=p, Kerld) comtains IKF)

(3) ovd ;. 'Kx""? 22 extamds Mu‘quelfh

ord s | DYR o) — Z, .t
420

G adgr=o i BdO=69,
(i nd (@) = ovd(3)+ od() Wy g on bhe Qeffffjau‘-

€)  An elomemt Ee€ D) s called wheqial if od(E).20 GorE=0).

U nd wi=p by by

* Fw o e K: dﬂcua w e '\iﬁ\fe%ﬁu@, 6-’) can afsuwn€ ﬂl
K ndile

+ Heuer {n, &> GDZ(K) s .;mwiﬂ.
Q?j fe secmd txPrC”"'”’JCV’Q' I<’[,§>)

() Let 4= 5 5210, A q-h Fubenis (mop) of K tc @

valwe- ‘,,.u'r,vu'mg A omomorphism

o kK — K

mhe We Cv'w\.\-e‘flm KA) s\t;.
{(i) o wmduers Wy q,-Wn powmss mop of B - vecichue fuld lK, and
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L‘lg‘) o c,ommn*'es Win\- N, cl;gem{‘iq'l‘cm JJ {“Q.) d7;=0<__3 cléc"')go -
omd ('dﬁfdx)a-:‘ ‘“-ﬂa.)/d () (VX,';}GK s b dx%o), Thus G'_Tnc(u_ces um‘qudy a

Covariant homamovphim of modules xDﬂ(K) - Dﬂ(KA)) dencted also }’/ o,

(6) L-f/." K loc cmp'lde. Tlu: JzFfere,nb ex\gmn‘{ )J:Vo_ ajc, a, is M

LWuLt[m ‘ws:i’iv-( Pw\-e_a,m, ,ép,f:.i‘-[?‘w\.}

Vo it
: fe DV(k)~l0)
od (57) = wd (314 A ey )

i'fﬁ) A S—uyma*w on K ;s called mem.ﬁ if S<G> s
"-‘“*-f"pwo- S tme <’?5 g3 ¢ always w-!'.ufuﬂ, S<E> s :nh;me
fv ald § if so b osme § .

(@) Let K be th\'g.dea o: K-> K a 8- Frbenus.
An S-uvpmatw S om < s called o= mvariant if (S(v;)f:_-g‘oz")

Folds fw all € DKI~{o2,

Theovom TU-3CCH) [KLD) Thore eviste a umique 0 o Vgriam |

Seopatr F oo K. Tk w stegnade
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(o) Fiaany YeDKINO), CeDiK). Tha S=S.+ C
is O~mwmr., ¢—> C—-Ca:‘-=<§, S‘h)@ C"'-Z“:(f g‘“)qm Note
n= g ! '

hre Vol Bo only aoimarelt of DK} 5 0, YV

V-4 T diffevential @ ascociated with a Frobenius G and
1he egurtin Flew> = D.

(D Notatims being ao m W3, e Fonthtn aspume s

@ K: cmrl@h) [N K—-) K a %_-Yk Fméen(ur/

"ﬁ-?—aﬁ. a ¢ -oche Quld, 7 =(r) ith NGl= v
{ g3 ‘ p > FAI), wi 5126 | ordln)= 1,
o = identih
£ 1en /

- Let E Ve CWVP]e}'it’h of M maximum um‘w'ﬂ«d ext’n of K/
(94 Sep .
o i At (Kc) s GL(K 7). Thin o evbends umiqualy o @

%J‘l Frobenvur of E) and 2ach S-uyma‘fw N K also extends

wniguely v that o 1

(2) © N
“Theorem TW-4(A) There exisis a i Femimtind @€ D(K)

wh  od(w)=0 such Hhet
W7 = Vg = v,).

( * K '{ : me 0 ;uTL- I
St;ofa an W if Unqus up b l@g_m“lﬁ,,ﬁu (@J}_;@,, 5‘,5 5;5'”)-

n ﬂw-v ;Iw“ uge ”v Saml sjuml,:[: a, S 'Fw Yozt W?u Q)d"mt-‘cm;
wa!*oad of déwvﬂmj Yk;g.‘4/.-b‘_ é:l 3)_
‘)’: 1)fwmm¢t’7¢j’ ‘34--.



This is the drquh‘we a_s:oatu}t',c' wikh G (w.rm % T ).

(3)
4)
‘T—kcm... W-"‘l‘(A/) Thewe existe a cymimuous chanaclen

o GL(K ) — 9of,

fad

COT = Kt
for ony T & Gt (IK&P/IK') and the comspfm\:na %‘Jﬁ AJ(K/K)'

RS-

e chadl denote by IKCwo) Hhe abeliam eyt’n/"< comespomcng
N T 4 )J af-kujL @ does wol Lélu'hj +» Huos fuld of chan p bt

P
by W Comfprfhclfmj subext/n ot KJ b be denctid as ‘<(‘°7-

“) 1)
Thepen =4 B)  The unique 0= invoaion! S=opacato-

M

N un K, ubaom extunded fo om S-WG"W‘UH K} e cornes an

Tt S-qu\'Fw w.ort B (e q’gslaicaic.cl d&‘ﬂ‘wﬁaﬂ Wy

FLw> =0
Gy =<y 0> e DIRINol

) F(nr " Pm,o_%‘ -CF- 1inl1fgq ‘Cﬁhdb’ht‘—'t‘rmcaj‘ea weriim |

gC(ﬁ\S"t’i}fb;‘*'l"l\ﬂ Hhe. mawn Pa;M,-b o E.ng-}']'} or Ef'ﬁ:’]‘for o fofmq,a

_qo-adn‘r, Wertidn .
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(5)
The veduced Ggssocaled J:ff-cm:nf:..f Wp =W (m-ﬂ-‘z)

“ﬁ: s a dth}:’Q &Joé ’D(KS&P) st de(%_”e' D(k) >

W hich wa\y.be expr-es‘fezi as

D (g ~t
D512 3 %=V
W, = 0

(=Y G7%Y),
G oy o of DIKI wh od (5r= 0, wd y= #Grdg)

-1
o) e D (K)

For @, , cf. ] [l‘r]).wﬁ Aprendex of [£2) fiva 83}1&}'“14'214 tren fmons

(6) ‘ Prp V-4 If g=p=T o=d b i eithan a Lumction Sld of

or & & (%), (ke afonite eﬂ’%‘), then W=l anh @y 56 tog-exact.

one variab l%,

¢ Take any toelk , dta % 0 ad tel< st tztomdp.
, . -
bt T th g pr. The fEEZ)E T+ dTog,

o tueh . c@nnu‘f \/,am'-‘Se\)' Yo V= 1) anol [’7' (5)(#7-’

. p-
@Cr'f” (GL'tu)@ 'P » .
e g
%o e Aoy,

::,€~)

w, = (ga_g)?’@g?aaajto +drp )5
v

Yoo ce ff T &—Wo;ta: Vhe Ca/;."m d‘run,a'f'ch' on D((K))

Yw) = 2 dty = Qo5 o W, is Qua.exaﬁ'
( O P
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W-5  Each Liftmg X of X,={%= Ko YT gives rise v 0,00, 3.

m E}’zsi*—"-:‘ ' ﬁx _— p-adie field, G), s valuation ring,

a4 prov elomnt, Q=N@g); S/ = F,.

Lot % = { ke Kg = ¥ (w-25 161 G-10g,),

X = { x i Xo -(ﬁ; X,} o gfmva:‘c L‘-pfiua of %0
) : oue Oy

- 'L:A)(gf

on the reasemalde Ceyre ,, C\\s‘)’"’mh& un ramddid Cﬁ-{‘ff‘t‘mhw ha senac of, fIS’j
5"1 R “anramifiedness” v%e»[ém.r b Bd of P ciy . ((/@&f) bit these are
'eiw"Va—Qw‘f with  IC)= (g—-l)(gx(-l))' Rence sahnbisol o pun s‘ihdﬁon)

TZ\: for ctim ud.f:

Ixe x> X3
KC‘I a.r X are ef“i}'f“j e
/ f”) Clt' M Q)fco"lu /
K :-»\ K’ v crfﬂ;.-h Y ‘ v \v g
I
x~ Dyl

The “conjugatim isanorp hien | S K7 Jookad 4t Vo-.aoh'u}}'
N .
inducw a 9- W Fidenias o KA-—> KA/C K= KA (A the

% adie éwvy‘eh‘_‘m) of KA,

(Ui nate Yhat Vo= the V‘JC{:f&ren‘f -»:apnwh’f of Vo/-y/),
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(2) (C'F' EIEJ[I?J) [_p,t L, : 'tLte Sumw[{—mmaus G“i[h: C[“'Uﬂe.o:f \I(OI(!
b
&, Yh smallest Gal. exl'n/Ko which s G“‘l"‘.’/K K- Tt is a.c?‘ua!//

om mEuite eztonsim, Call

v L NV s gy, [ G VO S ()
K Ve G tnaald
o N by v.v/
K K
(achel) nm.-mw,ud)
\/ = V¥V (froe,wilh )
‘ ye a.ma!’m-ﬁ-
() 3. .
h_o [ AU\}- (%‘T) o, z ,Ka P fe imve !uhm
4 . LVL&LLH" by
Gy = <G, 1) conjogatin K 2K

@)Yre Vv,

(3) Let ’Ui be any extensim of M valuatrm 0 of K° (t‘avw_rruhcbj
t n) o 4 valwahion of L:. Thaw:
'P‘Ifu'y;nsih'ﬂh W—"’S (OJTLM#, ev s ks g€ GJ R
. - . 0
tH CU‘LD) = VL
(10 ¢ induces manl’UE
subg o f L

e G-Yh powea map of N vesidue

o Tl = Pl G K et K00
(b) o :mc\uces 4 cL..}L Frobenivs wma fkﬁ P‘P Yhe V~Mu<

(='UOL—4°L‘") Colh?‘-p‘\l'm KAO{ |<.
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(4) Neow f ﬁ;_ denotes tha o.l%elrku'c- elosume of B in L‘, Yiin

L—/ﬁ" is A& l—c[‘am.ev'}}n Sal'fapyvh.j CLO)-;;A'C“%; (W—2);

¥

iny

D Vhine evishs a  wmagne Aut (L/Pv)-anm’on'? S-wafw S

(Tl\ T7-2 amd Fhe oman le 'w!m)r Tt 6o quf\mﬂm V’»Cnvm.‘m'{"

BY passage v "Uf-orl-‘c Cw‘\&‘h&") it jfw.s- & ‘O‘K{\w;m\\rwwa..’!
' A

glways,wﬁw., Fhe wwigne Ta- vt S ooquaster ow K.

Tf e is _6::; amkeoto(wi ﬁ.; —n c, Non ot Cum!).;,maf.r

’h Y”U CWWH:!'VQ S-G}WOL";'W ng .

(5) {Open prablem]

Wi the termimslogiee i 8163 umder e bocic asrummphions
m Fy ed % @ e bugimmng of W5, proe hal M
set of atl Twivers “(on the stendond lamguae now, Vends ') ov
the tree T amowsded wirh ¥ is aqiipd with fhe shuchw
of LE |
and  Vhat e ochm of AWt(L/ﬁJ,) ™ s gives rite fo :

G, & PaLUy),  Gf T PG,

”
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w /]
[Ty umcated or focal “varsions]

€€) [ ynod J’“H _Qn‘\f‘ig] For R, = 6,j’/.l.‘,;'m-l and a Sy mmebric L‘Q’-‘Mj

X, oun R, of X, (71203} one f.'mc{.r pam[le[ oLjecl’s. HW,
nstead of fe complete TPeadic @ fre ld K* e comerder

&h 1 am Rh-'lcfa*' Lo cad a!ijrﬂ with P may. de ()
amd I vasidue S22 K.

A CL..H« Frobenius ¢, of &n determmes "‘)u-v ED(‘Eh-v) as
s ascoo ated di Heventral .

m L Socall mod Xn*'fxi+@3] et P= {PePSP) be o system

of closed posnts of ’fo, 'E? be am affuma open wu‘slénrfmi o P
¢ rymmabric)

w Xp | f,,? be a L‘sffmj of X;P owsn R,. Fov f"hucm, a

3

q’-}’k F\-—aLeniur Lc-m and e acso i idlad c]:'f(w.m'i.‘qﬂ & . cam

‘P"h—lt’

be &Fwd) m &r'h R 'D(ﬁ?m_”.)) wqu.é.‘vel)v, whane

&[’ T Gk Pn-{:(d. 'oca' d{g,elﬁb‘.‘q with #hv max idecf (1)
l am:l Yhe Vﬁ‘-'drwz MJ kf'm ?-ad-l'c cm}alaﬂu’h ﬂ(lk.

(= th Fiold of Lamrad sories, Tvmibd )

over (o

S

_the residue
. Field -
bn CL’W, we shall need Lol (6)(7).

4.0



W-§ The comparison theorem

te
Theorem -4 If a bridge Xy oucks, § 7 €
st Xy = X ® 0 is asm W-5 Hon ; Lf
; 7 ’, (‘ml.ls

S = ¥

con

Wi 2@ u.v.}.‘ %

o b Fumchim bdd of K/ |

() Chanaclerizations TheW-2, W-3, amd -5 (2)(4) P

(7 |

,Thu;’ fhe ca.nam'tme S"’V‘"‘“*W Y “‘ﬁj mh‘om\f ) T.:«‘!’or.ﬁll

ond W accociakd differenttal @ s iu_'s.awc ;afu}rm.ﬂo-f 17

C‘b{'(‘whwe €9 uatoom
SL;S@)::- 0

T .rivahcu(M) os fu SCQM"O = SCM(““’A'J’)) '

S is nner w.nt. We .

Cam, 0

Co ru HCLVZ

When G=p=T, Hi vgelhs with ¥wo)= 0, chayackriees
GJD quqW‘;‘ wp o g‘;—mt\,[),«}v]\,am‘(d- f!43) ‘
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W-7 Where does 3 Line 7 ( motations as in W-5)

Problems (1) ‘f’\.o\,e)m,,dffy‘ ov desprove

A
K (W) = He max. Unvram. exi’n of KA;" LA- ﬁ;m,
. A
( L' e '\Ji_.o,ch'c cohvpleﬁ‘m of L . ‘)
4
g;l: m 'to't- Y‘MH-G'F' QLel:m -exf'h /ﬁr w:l’l the norm 3"““19 ﬂ‘.z

_'_3:\_'_2 w‘ﬁ.&n K aviser frm fu ?—?_a’nﬁ'h-ftoo modal of 4 Shimuwre cuyue

(RI6), then Gy =

i (m}
Gl (% >/I 2z acte Safhhully om Lk,
MJ‘ ;4\!, QvC‘h”" G'F %e GL;.W:).) & o cms’f’M’I guLJ ﬁ:ﬁ.) ¥y Eﬂ
(-ro:.ﬁ MC-quw&-"‘j )(&1'{_3_|). Vé;i'{:gj mools'py, g J-'IPP“U“ 3

<‘UP ) ijuﬁqﬁcmr P2 G,szftj)?

R 2:(‘:: i)e GL_,_L'&;) ,Qzawer e va[aaﬁm vﬂ.L.‘ -frxc-{
<> c=0

% (Ia' b t He vesidue fild of L'ﬁ(m J
i b d) acls th . OP s .

action of
He decompas-
j'l'Dl"Io En

a’. .
i Wh ram.

(lo % ) acts hf'wu“/J (T; ?) N 7 ‘i)-”- “NM -mivp) :

a 0 ¥ ' 2.
ﬁ o d)’&,d& Q; acts on GJ) as  —> 4 o,
fk{':\s, n .
Vitw of

o iy -
P “H i ll’l.u.e arg .c«e_v'f'a.u'nly I:noum “ Yha -c”jajlw c MWC‘H/M fa;f-__ﬂ- Ih \'_V‘Z }W‘C

shall use e & conshoet by, 25 ot W= dlogt, mdd P el

'L‘.\.%‘“) , which also ansuan Problem £3) 2 Fha cane
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Y T Jaaﬂ, form of W, when I=p=1: (T/me\: aspects)

-1 CBar:"c)gormwQ] Let - a snile Sudd dm,f’)
IK: eith a 'Fu.nc‘f«ﬂ'\ &L(A p-; 1_ W/&

o Hhe Feld of powen sevies wm Jovwr/p
WR) : e rrma of Witt uec}w;) R, = W(Q)P"“ (nuz0),

Ky
o oan R . flat local n[_sefv\q wilh max. idood (P)‘) residue f0d ﬁé;‘f—l{(, 1

= U (fi}n-tfmgl exiwkof R, ))r &o — IKS‘P: e se‘Paane’ c'Ousure.

On * ﬁ”") &’? La },'”«; Froladnius (ma(P), hey an &hJolePL-‘Cm a‘mc[uc»‘mg -Huj
p-tn poiarr !’"“‘"@‘\"‘" of f{oz K. Tes v q e extensiom ﬁ,: (é;—? g
@ a p-l’h FhuL'er'u'us‘ of g w;lﬂ' b‘, aLLMwu’ax:,J as Gﬁ‘

~Lw q, - ascoccaled di -[:Fm..f& is wont T=p,

Theorem U1 For éaph given p-th Frobenius 01§ &, (mz;))

there cxscts e £, w6 f RV s

Sn ?

t, = T

‘Accov&:«ngly) the d:fferentiad associated oith “"f is jt'm.-l:/
Wap = Jﬁog tn

@ For £ &, wih & ¢ (K™,

r P

n 3re2 #O(m&)
t/ /P => 1t =t ( ‘ P)

aué

+ Heve oad tn 1y bllowimg | ve same S)mL-‘ with difforet =u—ffwt8$ 7

tdicales thal Ha DLJ't,c‘f.r are Jvroju.f«'m—-cws}aa(ﬂ'bl‘e . We shall sometimes say

~ !
"ty is abowe ‘t’n-;;‘e*" .
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This was stated cn L1775 Th3) as a vemark without proof.
Here it ;s more relevant, The case m=f i a diveed comsequonce
oF PropT-4. (Sova Y=o, ©,=dlogts ; take oy b
abore t, and put 't,c‘-:-‘t,p+psa, Then #he vec,ua!#'fy Wy =dlog tp
Gines ds,=0; fma s,vfe K“P)- and t]= e,'._Pg_”f‘ safichin
’{’r/ a,?' ’f';/ p. 5 He secmd atrertiom (2) fov m=l is by M g wlns T
of w, wp (& )”,muihh,o.u.). The pest is by inductorn m
n3l omd the Lllowimg IemmaJwL\:r/L: is Ohat we w.a//yn-eeaf
o Ch.- VT, coushtutes each mductim ctep

i

L-e.mma V"l Let & £h - &h (mz 1) be a P.‘M F’ﬂ[oﬂ.nfu:,

A

I\—’P d..n ?Q ‘
Suppose 2 tn € &, t & &, sr Bio= by Le 6t Bni™ Gy

lo& a-y .L.'ﬁfmj of @, as a'L Fko};ém’us. F_u-, M/ a,u)n'f.'m} choice
O-F ty,.“ € &:{hﬂ @J"a,‘C/L\ LF‘*“. tn) Se‘f
Tn e
’thﬂH = trﬂ + 'Pvmsa (sq € K ’)J

‘éoz—tjdsa, qa=._§_1 , =4,

Wo
 cop 1o €
cwa":-dao“j fg) gd GD(KS-P)} QOJ f@éK 5 P(*):*P_*)‘

We shdd cadd Sy {/_L;__ Gy -remacnder worte tevy .,

1) 'FW ’4:2, G L‘f‘.:fH mocafeation may be necersaty. o for .prp/ Whe 485U Me fine
That p>2 - 44 -



TA!M: CU) ‘;0 and Bance also Qs and Fp + [F]; e f?ﬂ'dl’rfﬂ;ﬂlﬂ""

of Vhe choiw of Tty . Dencte tthem as. a, '== (Tnn, 1), <te.

b -

o

(1) Fu—r Mf '\)‘h G &“1 ‘UO:#D,

”
Gy (Onﬂ ,tnUr }— Qa(G‘,‘HJ 1) = — § (c{qtza 1’&)
‘ o, /-

Y abirov. ity
o 0
(2) 3
-S—Dwa = dﬂoa Ua ( qoe K:H’)‘

‘(3) 1B we choose Y ot v(,:uo) then

Qo (a‘hfl) .{:nvhpn): O;

/{qﬁuw 'U'“)

. L]

fw.ma_ Yo @, ~remawrder w.rt. {':,m® i & peth power
| ;

bmol 'ﬁu:a = ¥ s = ‘to.Vrf, m,j Ia""'l‘ s -t

L% ]

(4) The g, - acso c- d;-ﬂ-, tJ, Ccon be erPy-f_Cs‘oJ) in terme of
bhe mika ”7 gt vén th, af

wp =(d by 1) (1 " f6)

Wp 417 R:—Mwl"’ﬁri‘-f- ( %"—' ‘Fa(q_h-i-lj-t“)) .

(eond of Lemma V-1)
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(Proaf) (0) OEV‘W\S‘
1)
(1) Sg,t’ 'U';" = ’V?p_‘_ ‘Pro T'ﬁgéh 57 d,"rec_vt' Cdmpuf’a_f;dﬂs)

P -
iBU‘-‘L‘ ‘[rom He A.LF;m"f‘:‘t?H Of 0, u,;zng tha afoobu 'U'; ’- ezpwfﬁ'dh Mﬂ‘

by oM fosrng with e .'oLw«‘WH Wy = dlegTo wre obtain

v;”dro/%: gs(ifi’g_‘fa)
' Lo
(@ Let Y be Mu Cantron cpunater on DK™ The

_FDP__ ga :Q.,, {G?MJ—' foa)a:::go
i o= - £lis %{ (g, )= 0 [ V=59,

Wy = 'f:;!d'f:a V (wo) =y

‘D) Sine Gy = HIE,) Ly debomtron, (1) amd (2) Gine @)=0,

;’G" v0=uo.

fo(ﬂp
Vg
/ .
() W, = Aoy £y = dlog tut P ALY,
7

') Fov p= 2/ a sf;j!nl mocf.‘ﬁ'cqhm is mce:fa?’

4€



‘V"'Z Coo nehruction- of wa, = JQaJ tn _in W eU.'A[Ju' modula Canl.

W'RM s a’ry cuvjvmte suLgbw'}. sf Pst(ZEJ{;j) MJ =P, we Raue
LEr= Lhe) oiticn GLIB /2,2y acts fulihlly from te Tights
[ Punkik Galors Prchume J(eb W-7) .

L) (
P-cjdu. ,

o2 N e 0]

{(: );"b>}<__> M- -~ |
. — f

g€ Gla(ZpY,  acts o
Hpo by X pactd )

s >} s

B b
l I wuri VL

s ¢ S

« T cun be found amouoél Kumma 3mh’fw‘~f °£—~ M//wa"

— . . -1
To [’f:}““ with, basic Fe marks; . jc—_-(a’ })) T o =‘Cf

-

B e i GAMfe) = <> Gral)

: B/ CVM{){_C"‘/‘W"/-\ ) { KA=- M: b all OﬂUﬂer\j’sta;n“PaﬂMﬂ
T oo peth Fadesce of L)
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[‘OQ,O«:MS N ‘to L, f"’cwd tn QTMJ /L(Pn=<§n); gnﬂ l;
-z,
A 3t e MY st dy =0, t= Gt

(B)  Sueh 4, satisfies o, 1= 0

T ' o" q
(C) T, = t“/’c,r cahafirs Th € M| y “"‘p(r“"‘)rzﬁ» .

(D) (dles ) =, pldlgt) wdpl Gren?))
Ponie W, = dlogtn GLpY) s tho o assoc differmtial .

L{L&Md)’ choose ‘Jh n>0) ‘fc,o'mra_{'\'t:&“

(€ (35) y
) w0l = e (adez), bez,);
x
fonce Gﬂ'quw“"{g) = Zp /{ﬂ; o= | (p)
) - (= ?“P/(-:l-z-p"zzp) o p>2)
[‘onoﬁ“] '
x A
Al IV]/MG‘“ Be:ﬁ )°“"5°LA‘: Kunma, atwe M et T:-: St
Thon &7 for §2(19) aheo sambir i) decame 7,525
'H%u one ‘Md;’ M’lvaw ta ,aj : T?M,(gt)n) Foor ‘Sé)"\ou,,
Fo somt € Hus is F 0 5 Pma F1, ¢ Mf‘ st -t?": T ..
Somee M'/K N3 Lc,mYC‘rWJf'\u'éJ i oy mw‘“ﬂla SOML Jp oen of p
amol aicume Mr(t")= 0

') Thuc are so P)W{Ay/ I,ye‘rf/ omd unsapkuhm*fcl Fhat
i cmaw v f '&e{P w\rl‘fmﬂ up the {”7 P“ inits !
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ov&',:l) ,

o” n "
(B) M= M (B, e Ma M= M
'ﬁ.ﬁu M‘= MT(Tn ), 'f:,;p € MfAMI= M:-'

gfﬁ'r)[)ofe) on W Ccmh'a7) Mot .d'-‘l;;.‘:-'a. Then ow ma/

replace 1, b uPz, frsome undt W and assume 1,=1 Bul
Ve mljmdrin o ome p-1h oot of an elt = I(wd p) of Mf
would yuld, afian completion, oifhs he triwial ext’n ov 4 ‘Cotallj
v bud extn of deguee b, Thur cannot yuld My, (Fu p=2,

we need M2 2 owd uee M‘/M,o“‘.)

(CD) By 6T | wsosee ht brh 17 Ly &7
ire waliplin by O by b ache of Toj Bme Tao=T,
fve Ty M\ M= M,ﬂ. MM@, Yo =1 Galp) «
Tz 14pST; S0 otepd € M. Sna od)(dS, )= oy (4520 - o

ohtain 0{7}.5'0 G"J P“H)j Wﬁﬂmo@(b?, ('TL,, [ast Pawul' ic ob v.‘zrur.)

Ta
(E)  Pu [w)= 4%l F 1= %t ad ;f”.ﬂ ;fﬁ

4

Wl T ? W@l T K4 a7 | ca®>
@ _‘-h - th t. 5 t — :, tn 5 w here

< Qz Ve Z, z a4 (4 Pn), Hence tfa’?‘t o> ¢ Ta-inve
D ¢" . ‘ ) ) y .
Ae M mteprals Mg g oy ( tE“l fql,) = 0t p)

TaeX 2 .
-e‘iﬁ'n“ Whg= Q& Wy Sime (ol ﬁ) = Imh’a) (E) —GJ“W:, //
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By ‘f,‘a,lCCng fgf-_r}‘mai- it the cmp‘oh'm we oL%q.,‘n W= ﬂ,w". (AT
T

A A
K (w) = M, (= Ha wmax unram subext ' )’
of kK™ o U

Gk cottles Pooblewm (77 0 TU-T m Has case,

FogePhe wihh 2
2((&9)=2((22)) =& (acZ);

T”ﬁr, ?mciucu ~ R
% 6 (M) = @& T

Th Hars {\\;P'ﬁ'c wmodulan cang, W Boa oV wlhknwﬂt

'..vd’evt.re-l’qh‘m: ( Tate's ¢ ,---'D’Luark"g p-o.d.c‘c dz ) from bu

modul: asru,eh. Tk abvwe cmshuction . is a./gelﬂ-m‘r., and

is based rml/ on e Galois Pcc,h,.,,-e duenibed cbove, 50 it
wo(&o\ a'S‘o !:n amu“; 4-,_, nu cate O'Y Sﬁ“mma ey Wes
Cfov ﬁ;* Qp ) wher Yhiar are no cuspr taneh Ao Wi moduli

:,n-}evl,whf'im 1S mure cmp&'caﬁd\

'}V Tt was nekiced duving wy stey et Stanford (1970 ~11) and

encov :_o“?ﬁju!f but yemaine

l'p; wot b be

d viv My Jcr[-z

was cpmmu—'t"ca*ed v some €

l',hnrwlp}?.( led. Too small #6!insist on: somethng Lut oo re

mentioned ...
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V-3 The nvarmt S-Maf’a'r in K e”;yloi wtodulan case .

Coml'na, Ioﬂfv}( tv HU (l—ﬁ’,;ne; X: !PL{D,/,W) W .«U";"-s;

lfﬂ”ja A | i a '[jv'inmjufm 7, the formula fm S;M i Llnm (Cr-_f-j-f’ﬂf}‘f))‘

[Due €1 s = dayo XA o8
e Sc.,,. ys =<y, 42) m_mzum’_

By e comparison Heoreen,(TTL £ ),
'l[!-)o-ada‘i:‘] 3 G‘[) = Vi same p,,akuue = SQ(J;)_

‘Ih Yhes Cone, L(PP“’)= CD (fA e x-—c,oﬂrfjll:ﬂ‘-xff b‘f )"PW‘J")
b ’ d?v. hJ4 of El

l'p Wt Cléhn"tc g:mvplf L} (K (Wn) e pasichee ua’ v‘rw\lé\(wh),.
- r X

Yhe touer (wan)/ﬁ<_ ]’]h.EO | of (ka/_‘bl(wd‘ah) );..ex‘]”h;

dwr (= I'FP('A) sty Vhe sam o Yhe towanl 'S‘f'upLCﬂA

i Iamoa \-[_-[333' nm}fu- ComP.ji.wl uJ?.(ol mﬂ'Ll-F[‘Cq"'(‘lMS

'aw! OI'J',GL.V‘-' to dompute Pe gemus of ee,r_/ht_\'_aym of Ve -fo\wgr.

From fan t‘r:-.uu:lt‘s onh  Neaw MKQE"-{‘L{"‘W" we, obtaun ‘-M"s”}/"' :

Y



gon“wr of EIg 3] : Let H:(an)CF) denole fhe cyo&‘:

Sub extentim of d.n;m }ah wn KCon). TM)qLam tach
S‘w*,,mshjq[wi 20 , e Qw.clmchﬂ‘ -exawm.n'f' o'f H\/CWH)C%K 2

fip= P 2T ).

Cu'n‘ltbf't.w'\e Wihen eutn 2__,\4(._._-73)) e same chrmuln '&cu.{',

TA—L cvffwmam  GnSue fﬂ n= l s ULWJ o e mext _F’W)

i cgnuc‘f’(vn wi”L Vhe ?,WLLM a-F lEqu.:y rf 2:’0 (Ve Z/Pg.

E Quer FF},] - Tk S-:rlu,«aJu .S; defuned Ly Be some »ﬁ;mu!a
ac abowe v Fr}q e -&iﬁf QY U<(w,))- S’, = S“*-“a . Tle
dd{erah ol w, Lrwes wnoa cra’-a'c -;":‘C),-I) Ll coven of X =

ﬂ;k\‘{ar f,(,.,,)) CLM[WJ
o0 _ _FOI__ (™

w, = oy
f G-y

I{‘ Com Le c,kmac.‘l'en'a.,cl 17 'hu-u ~e,ctuqh'mn:
Sp<w,> =1, Yl )= w,, (G Th ),

£2



VI The ||‘1ctc‘n9r pkoHem

“"!{[_[ Let ¥: a proper smooth H:%-Jrr-edua“e CLLY e,

¢ %—‘ G. - »’((H: 2) (@‘#: G mpliec the exoct constont Field is fF%or Feos

intthe Laymer case assume G ;‘-I-a“t wpden ca*uug/};‘i
= <& —
{ X 3( X g =% (;e,em-z)

R: a com;,fgte discrete valuation ¥in ) s b E/F- = H'z .

Rh = R/Ttn-r} (m2o). a prime element

T, 1710203, we stavted our study of Lfimge
Koo (X, e Xoms XSF sy Fm AR XTI XD of K

to 5‘/‘{'"’/"’(‘) °’r -’P"OPCT ‘Ha.t fRn (h% I{J-Sclxemef Ly chama{,be
b {’Ro ( X(ﬂ“ m v smw}’fa, )(0 :‘«navmyﬂ}! ?é. f:afyacla,,n,l,

Lijeckively with competible 1€, ,, -

Resq}/‘[: w L17] emtain t

(A) Association of a pair (l.)u_,,f-t):__,) of d:fHerentiale %
trﬁ\\—-— \
2nch (SEI. * xh )3 tmsf,m

(8) Ectablichmert of e focu-globad primeple
uswé (A G e 'er‘mu-lﬂl'fﬁh)jfdff when ‘2,:.}9) (se¢ V=2 below/

(ch Applic:ifim of B) 1o M firsd sfinitesined step (=g sn=i)
(see UT-3 below).
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‘HW, we shald funlon asswme

) 9=b, ISl=p-nG—1), R=1Z,

This cossmption on 187 tis natunal CCHIL). o add tuns Hhat this
i an exfreme care. The exichence of a ﬂ.dfh’ﬂg of X, to am—okjwt

in char. 0 . cam ha e&}aufwz’ B_V_‘_‘Z_W-Bw"" l@“ pd (}"l)ch" ")' I“)

Mareowen,
)
Theeen V=1 (201 Thd) g, j& |
Hu

(p-1)05,~1) and n2
exists ot most one Q""(+°"a Za of Xy vun R,. Tt s

m{cessav.‘f/ Symme i, G.e., tz" =" Ean ).

By this, cans.‘tﬂ.w»‘ug a poay (W, )) as in (171 :s

gw'va ot +o cw\r;JJxva @ mﬂe differan .0 @, 5’“"“/“}61

Covtaen qymme }'n'Ct.'"g CUMLLA“f‘.‘m, associakd h x,\ as o0 Ch v,

A cviterim v A evistence of 'Q"‘Frwj OM-R:ZP

Ttogeete with gom, \’—xamvp{N wewe alco Jivem in [201(Th-3,
C’K“WPL&J 2, 3)- |

) b eitor UPTFI 2 or (201 61 (Cart of Th2).
: bt flo
2) To be precie, Whak.is.ghuted ;TR IS He unaquaness af %/R.,‘ :d;;
pwof m §2-6 '55:;5: a stronger statemad, Mhat 24ch onfonitesoml ﬂ-ﬁm? "”/2,,
‘a‘s u.m,‘ ut (becavse M L‘e;/ pot Libs on e Fsoj.&wiveo( from B uyqueness
of e Prret-step Q;{-t;,,g) C;..(.};;LQ_ of ‘ﬂ.’WfB befow.



As for phe assumplion R = Zr y W is tvo vertriclive foom Mo
point of view of Qc-fmJ dn abjecd ouem ) to that in chan. 05 the
Fored Lft ey be b Bol8) (620) (on' woch care Wo is exact
tctead of lug.evaet ) but £, Hy owsn, say Z,07F 7. T, (11020,
Yheae cases are b‘anu&ch.) But fore, we muct mfy on M _lia_g_.e.t'achurf
of @, at <och C’"e’q, and 5o we reshe ourcelwes 4o littenss owsn

Z}. /P“-*"-" Zp Now,dr R= Zyy ask +he &lfnwm(j.“éeiaﬂ ?hqush‘ms?

(Pw‘f' M(}"G’l:: Su‘r{h} gxn Mot Lifts zo}
=00 <= 3_76 tat Lfts %, ]
(Q Vi-1)

Ci) Does Mare exist a wniform beud ML o0 st

Pxe) 2No omplies My ey = o 7

D7 Ny=2 7 e, 3%, = T 1) (e phimietic ?)

?

('“) s Mt; s there a SMP]-& W pta beawnd ﬁ.rv snite ”’M,s\})
: ; vt 7
wm terms of T, Gy, o Tuwmlc of K [wcbcﬁ-r.cf wont . G T

We giwe an erM"PQ"' ;,..,-Vl—g of (#,67 sk 'h(ﬂ.G'):.I

L'\;‘E\, 3 ';él but ’al%;,v)sj wbch j“”" ND > C?; sairfs al aﬁll

) e9. ThE in0T) v Case Zy the snveviants m, 1 of (¥, 8, et o [20].

%) At present, mly b keep these “as gudrc-ﬂ questims, | on mond .

&8



V-2 Now fot us recald the Socal -elotal pvineqde (N7IThS),

Theorem VI-2 S‘f‘}’}’“‘ I*‘ is a cymmeh'c ﬁvﬁbtj of X, ova

Ri = Z/k"’“) ond  Wny wwd Ph s W assocuted J;ﬁ{emr.-J(mnt-f=r).

‘Tl\m ,0‘-‘* each ;ﬂfqm of closed
%M-!-]

—> W, ¢t |pts P={p—F—>?P]
of X,, Fa local Q«'ff‘ﬂ;
(Lfl’h)"of zh) (0 Los 5 of Uu-l) P
“P'}‘ok g zh‘“ of 1’,‘ wm an
C*) ﬁff&r\l 'V\‘{rJ 0f y}
fymwmelric if tf-::?,
whose assoc- J‘H“”“hﬁ wflﬁ-'

»
“eoincides wikh Wy

L
Rmk 1 Locd Biftings aloays exist, Unique if P4, and whin
PeS, such Leftimgs(nal =) form o primogped homog. spacs of hp ([1T155).
B2 16 f, dontr o focd rmg of o st P gk i
whoch ts o Flot local R”-afj..bsa virh max- ceed (p) and Be residee
fretd o= K= 6(X), He on b D(&..), At
each closed point P of W = if, &I’m dowtes e $lat Jocel Ru-algebra
with waxe bl ) whore redie Fitld Rp o e completion K, of Kat T
,w&-% ts devived from Hae Locod ving of Xy ot P by shudad pro cescn,

/
then @f, el Q.,‘sw.: n _D(&I,, et )‘ . Cot'/”f-i'&ts meons

!
L

Cvrvesy wc}s wia canmir«l mw},s "

56



VI-3 L.’f%.‘nqg to over ARl = 'Zf/r2 - (a rpq,cir«Qco.:e of EI?‘]TAE)

Theorem VT-3 ket |G1= Gp-i)g-1),. K3 thi fumction fisddof K.
Then @Wp-n _p-|
¢ Z/zo <-T? W, ¥ € D (”() th:fyéﬂa:
lp b =)
(AY (o2 = 26
T~ ey
(BY  Y(wo)=0, Mﬁgﬁ;
vert ¢ Poney, {VV‘QNJI
(C) Cymme l'r.c.#, above & ; PEG;
w®(r‘)7 -1
€= ( o °"”9 ek’
X (dxf)
chqi T.uramgfaf V"ud?
A G...J'H-’;) is indep of the choiecz of ZP})
< ‘"_‘%‘d, Eopmol((kigyf‘) is.
Ca’y ! 3 ’11-—) = 1“;
Cow 2 Gim :xn/;o ) 3 ?:hﬂ:,/;(n d dy
nx 1)
((‘.‘) 3% — a;{, — g’x, — m=0 (cﬁ[?d?))
Remerk 1

As-frr (A ), )‘romjv:‘f roqQ Masgns it comes oud oh}'

s (PP g 6. The "= follove becase I§|= (puntg—1)-

57



'_we SRWLL OJ:&’]'I awy-'-kn 'K* = "<COJa), ng I): Q) IK{‘:' “<.

E s - ' (p-) .
Pr-opos-:hon Vi-3 -SWH:M‘E "&J? P**G D}’ '(lK7 mt’-‘ff"‘.’ (AXBXC),

and fet r 2. et Pé@‘i ond ?*-‘..‘ﬂ -t,o:mf Cp[ace) ef K*qf,m R

Mo (1) &

o kp (e, ) Fov Hu vesidue Frelds,

(i) eP7y = lz—t'p-l-) o Y vamificalim x‘«m!.ox)

(@) orpleo) = 3.

= .
(=) ‘KP (wo) = KP((E;"' xf;' Yy 2 IKP(JE;') giues (),
T
He mw'{eh‘n
L) Sine ¢ = CP%; % & (med ?ﬂ}) ,
N%”(m.,. 8 = elord GO+ %) (ne'tem)

For = w?qv-n RHS = —Cp-Dp+1) = LHS = c,,,nonftvwoﬂp-n;

3

Whowe (il
@ ( 1)//

&8



» u,")ﬂt‘ -
Vi-4 Discussims  WRen X, exists its assoudted oleffeventicd (nep)

. ab /’n /
w"" c‘«c!:’ﬂﬂ, as o V-4 & »GkM
X

A, e GJ(K) ~ Re..

n-\

-“-'H:%(X()
Lef‘ (a0 befon) [K(w,,..)/k denote fhs sulfuatd cow“’m‘d.’”ﬂ fo Ke’(xh-:)'

Since Huerw is at most one /ffvhg for a Given pacn (Y, S), e

—QHO”"‘Q questims malke sENSE (Aerw.ln migns m“”"”f (¥, @'))-

Q1) Deseribe He composite map

ab Zne
PR T (A

@ @w by

(Q2 Does Hue existence of “ad misschle 7{'.;,.’. ywuan that of

w Yaak w " ?

a~-}

(Qf) TDG‘»‘CV(E.& . | XP,,I
| /@ Ky - CAL('KP/H{)“—” Rt

a cloged Pt
(Ql)P Docs e axcstone of “admicsible HRp [\ mean -

»{-Aw‘»‘ a)( \.\’!\QJ NE),"I y ?
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But fow can one g ue exwt«z,lt A,e/_.m,i}aﬁm: of Wueae foct

th’m: w'i\{—fgoui‘ ‘&q,u.ma exr}.«‘d/‘t Pre.rw’*’a*i“” 0{ eacﬁt e,m“#
O'f IKP 7 Un (v'(& b ) Pws-ew}ahm of ebol» olement o kPL‘
OP (¢ 2p M dopends on e (a priow mon-canonicet ) choie of a

Qpc,ﬂ Pa,ramel,'er ‘XP' To i’c movre Slaecificj we will see in

due course rhat for P(G’)’ if we call
Yo 4 H:P" — T,

’

4h, 'me)qor:xz moo)a)(QUP for N=2 -Fo”quué L] R;‘—» [P}, amd i f -

we pub Ltpar>a
X s A Y X ) GP e ©el. ring,
UP = GP ; { UP = l+ Im? (tZl}- (m P amox- J‘J n’K)
'HEn)
W = w‘#’ = Ker (LC}[U“’ fas conductor e,z{,one,,t;—_ P42 3 0ey
23 / F . )
Ep+2) (p-t-!)
(*) 7Uf..C_"w’) | UP th

(1)
Bt there are so mamy (e~ Pr) oper I“Ljroufy W
wilth index '}0 Sa.h"p)’:"\g (*), To.(‘fvilv[/ such w‘,s can
be tamsformsd Ho each othen by automovphioms of IKp onduaceel

. ) 1)
loy ohwg“mi cHa wnfwm-‘zo\‘r‘ XP,

D) A closely velaled question 15 whebhan fwo 2be [jam exfensins of [Kp

wi?h P Yoome ¥ Gulot and the thjwv'}zf'wwl Pee ec‘wec./uc}uc‘fur‘r‘cu be

dyransfom d g eacl Jfhe by om evtonrin of yuc/is an cwrhmmfpzu St 5.f kp.

The amrwe 4o Cmmrfy modified) imf-.m g{,m,,((i 'ﬁau been F“w slod a wnﬁcr/
ago -1 (Pleese kudlf led wo knaw ) -£0 —



And we most duseribe w‘{?l e.zt,l:c:ﬁr m terme a-t ()ﬁ)@' ],_

S’o/,w'lass e <om &nge Hen jw;'l on terwme of Wy { ov

w?tp-”l wtweh T Bane not succeeded , e ;ml)/ o thet wd/

is h fod xp wilh whd w, (w &J?QH”) ean be earwrmbe

in a Mo.samu); s‘.;.w},)e ‘:M.,,Mﬁ. ]cur'mu) '\<.upehf(ng,‘ 798 W -

fe‘sf‘r:c,lrin o xf ’oy Yeis pmqui‘/ is suﬂtrc;‘m.-} frv own

PW‘P@J"" —Tﬁ\? s whal we Wj"""‘j do do on e wayt 'V?-S,é.

Tl'-B Locad s+w_ly A Pel” - ( @P =&P@,¢ﬂ)' QEE‘-IF}”)

() "The fQocad wvevsions ¢f e camditions (AYBYC) fin @?G-U (¥1-3) are:

@ (pt)

() ovd @@ - ) W
ol O T =2, (R ¥lal=w,, (g (W)P'e -
I—f e ez.,;rer: W?(P-';,g Q“E'
-] -]
& (p-1) _ o ("lx]q »-)
: qex) + =™ (500 € W)

i “n *‘évm
thin s of Gy @IEHTg, ore equivalont (respoctively) o 2

(a”} 9()¢ GPIC:CJ}J: @) h’(;j(z)x-zéx):::o’ (“(')E: 900)= ¢,
/J'/ ] ] ’

CoofE( ge21, #*)=0
tf = 0ndp)
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"Pr'D\oosf‘{'EUhtv_['é Fiz € € FF;.' Then amy twe el emonts of

DM satufyomy @O, combe tranformed W cach
IKP iniece

_ o Yhen la)f a (cwnmbinuous) M&.Mumarpwrmo;

5 - = acx,‘. (a:e &p, 5= 1),

by chawwo;ma Ve voriable =

-1
Tn otun words, i{ F[z)(dx-l% j for some Fhe)é H\} ;

satudir CUU(P)(K)EO) tten eveyy element of f[j;‘_"'["CHfP)

Sr\&\‘r-[y-m? (M'(P) (T)% cam be erprerred as F[-t)((,[,{)%rp*')
:FUY fﬂ\'r__ t st = i Q;é v (.Q-;ekp, Q‘='_j)‘
-4 -

Sketoh of proof) Tivt, to doffermbad 2P D?j.-l(lk’p)

da fime d L}‘ ,Za,q,-n_ .'xa(o\z)dq’-u

&, + T e

satishes (O@MNY¥),  becavasr Jr1= 8 (Wﬂm)mh-s&;.(o(’?{ G, .
€ g e &

Ihser't Z::Cf{t)_-: 'ZQ;t£ (C{H_:ﬂ—) MJ rewviy J'LQC}'"’)

-

v Yerms °F tj
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;ZW[)P') t2(¢t)®(p~i)

g, () + ek

L o mrgw £PH

3? (¢)
CAK LT

Te suffices o chow
@
Fuw amy 9§ (t) sa,hrfng (au)(Ft)('r/)& with t om plec

of ) there existe 9l6) st G= Gy

'This -Fv“(m: frm termuuse n?,arpz&mah‘m; <ba,g¢J th <

@ foroamy m22 and pe &

-1
9,4_ pt™ - j = (n-2) & f_gf“ (woJ 4e9 >m-1 ))

u}\.'C/L is 6‘9‘}«241:;’ b, si’ra,;&ldfovmo‘ CaﬂcJﬁf«‘m:.
2)

‘Cora”avi 1 For' §itun aloLa? w,') ol each Pt‘(s\’
e ooy choose <uch a Jocdd PMMc‘l’erzor- Zp g that

D@ _ x2 tdz, 2

P+l .
T + :xo

Thee s sx’«.m‘,qu amd Ya,'f’iahma m Xg, Bt 7ot so conven;ent

for pmdang 4,{;? b g = dlsy ‘tD d Loo[c""‘j al B poin oo for

Y 1
-1, P41y AP PP
(1‘+ EolZ, + ) ’;-' ({" on—r’“) ) M( 4’!\?0“1.5“0 aw“/ Mmcesf&l}’/ "'ermi
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k wn . ' T I
ceping the imdition Y(wo)=w, wnaltened, we arvive o the

mext novmab’aaf'f'“ conueniond v -Pwrl:mj tp st wozclhé'fo_

(3) As o Prvepavlﬂffﬂ‘h} congidin the pradic pawer Series g
_ 2‘“
Elz) = exp{w (H T e )}
— n Mh/“
- ]lu (\-2") (puca1 s Phe Mol p)
(n,‘,\,=|
€ ZPE-Z JJJ
Tt satisfies
£zl = =0 = -~ z”h“’
{ /ECEJ e 1{.220 3
E(zP) = exr(p@E(aE')P
Let & he o Toichmalln Left of € ™ }L,,,‘CZ‘;. Now, G€=)

he'mea a power ceries of 2P we wmay f’“"r 2Pl g"'xpﬂ and Wiile o

0= 9= = =" !

n2e
£ = c,,mlp:: + 1 (= Fatp of T=3),

S

(Not fhat % = &%) Uke faw
{ S = 1+ etPtY, ), N
& Qog E(z)= —Bl2)d2= () & (x)da..

Spr 1] V-IT, where F() is waed for Hias

c,-F [-Dd”J ) &Y, [
fasse exPMﬁJ.

POWM— Teries o,ml EC ) i fir He veloted Asfin-F
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4)
Covellary 2 We com fndd such « boead parametor Xy o
gu-/ each P&G ha!

We = jo"@eofro)o‘xa = dﬁ,os ty ,

{:m” k-1 -2
f 'ﬂv = Sa X, ) Zo= Zod,

t, = E(ia}__

1Hew, whenewsn a uariable widh sadex 7 (e5.n=0) is msprled mto a

. . : . ¢
Pow2n Series pum 7[],, 1t means that the value is evaluated mod )g"f"

(5] We shall cald T, € le(wo)x(w Ker) ) 5.6 w, = dlg {p “Galvic
Covariant 'mad.x ﬁ}'"‘?: ;p. )Cﬂr-‘“hy Cralois ﬂufbm?l;}ah:sm s oVt “(P(wy},, IK)J

- ?L,(S))=
‘tos' % €

ko G Creope IKwa?” )

&DLJ.’»} whans x Yhe p»nd{ic chonoden debind L,v Wy, ,‘Lrhf =] ~’)f£(£)—;="‘7{{5)

ol b ands U PLALD ZUALE) mek P,

Foo eooh govon m21,  we com -glueys veploee Ty by sme
moq)

. 7] L i x P,.
“"wPt, 7 aed cassome hat  Fy s Galois covariant med (&7

ﬂl"a =E(?—o7 is Gq,los" 'CBVM’I'M"' mwr,l );.P.

To #the chome case,

£
Sfv  oach n, because Elez)= EE) fr amy &€ }rl),,, .

X
1) Becauwss lcocycles wmt GJ(IK(“",)Q)(M K&J’%&,‘,‘P g'bl;t‘
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(6) NUUJ, $'U79P0!€ g;‘m a S’mmeh'f'c ,@uff&n‘? ff o-f 7‘{0. f':;"" 4'7))/ .

closed poont ]’ﬁl{ X et

Ko M Poadic complobion of K= (X)),

£P,J. Pobhe Ri-Flot Rocal olsebra with waz.cdeal G, vosidie Sotd pr;
“trdusd G e Jocd ing Oy p

Ty=0py * the p-th P o By defoud by ¥, at B

COO 2 he agsoc dzﬁmbéﬁ (w.or. # TL'=F7,

?(;(: IKP (e20)

PR 4
&;‘ ¢ He Bmile ehade ext’n of &pr Col’ftflo:nncthﬂi t "<P S

r ‘{70 é(]KP*)y ie ¢4

{ wu'-' d{oa th

2
‘{79: Galoitw covaviont MoAx!a"P, o

L t ¢ &;'tf the Umigue .ﬂ,{fﬂwg of Tty st

e

LI

&1’.2 s the WQM\R;-J:Q@} Lol a(%e,m{l Haat, Lif cﬁp {4
i idead () '

T, ‘;7 &P,t—, &P,a thy FVDLQVH:U.C .u»-ve,.:«l\ ,04‘}4—.: 03)

1) H-h.c} m(tgj, P meed nol ,l:e,,,m& + .
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Sep

Cto = aa(a'zl ff) € (Kf (M’-{’ua“‘/ € ,Kp‘);

_ (ef Lemma V-1)
. _sep

ps) = Qo, (5 ),
co Vhat Wy = (CUC'J t )0+ p+o ) s M 05— agsoC c(:.{"\[ewhtp»r
Gy Vhe quo:r cevor. a‘f ta) we see  Hhat G, € K, o Lot

’Su bis »m a ])-%d,dc extencim of ,KP'

(") Now let 'Pé@, imvﬂi _f_c_t_ %, Y,, %o, tp= E(2,) be

as n Cosve 2,‘ a.lom; ‘”‘“5
C\)o = Jﬁvg 'to ’ to: E[Z,) (Cj:f&;;v:g)

(Iy\ Huwo care T = E(Zq )) with a swiialle choie of 2, absve
%0)5;we: He urique ext!n of t, ot tlc"\: "tf; cee (9)5,[%4'

Lt +his is fn Laten hu/‘hv!e')

Now, the mawm vetuld of VI-5 i 4 ‘[:OHOWMJ
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T‘ev,ea réem VT' 5

A necusany ond sufficient condition for

(*) Wi = (dloy ty X1+ p o) ($(h)=0,6 Ky, Y(a,00)=0)

tv be assouated with some Qocal QiFtcng ,Z‘,‘P of X, (P=(peP~P")
is, fw p 2, that

-28 o 3 _
e ) Qo = ———-;:"' + C(: (mad ZDGP).
B

Covollary U The additiwe choractan ¥ K= F, (v1.4)

g L e by N
’ \i/ (&)— t';/ ves ( Qf: )d&) the IKy)
K Fr

He rs:.'ciue
Cj'.-.,um:‘.z The p—cncﬂ-{c subextemcim o; Kcug)/k

fas the comduchr erponsnt fi(pi=p+2,

Remark

If m thanges %o keepims fu % - exprescion of W

Fived, Vhen the RHS of O*) wmay t\t\mjc but thic is no contradiction,
P,

Tn Sk, bolh sides daMJ m Ty Unde to—1% they change

by = (He5Vo/ ) ) (e Lomms Vol ) m=1),
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(%) Outline of Ma proo- of ‘TI\—VT"{;

g ‘
(Step 1) ® %y ab T ) 3
ep Pabem X st X e oz - pe,(R)) %

(S}'ZP 2) (Norm&‘z«d Mu&u[ﬂf\ Equ&h'”t) Tn 4erms of s M
A
ard  the correrpwdrj 'l;/ o (}X,’,P’ s Ve Aocad equatiom fur XJO

aboue (P, 27) Adas N form

p-l
(/! 2u—T ) o+ pe, (1= (a2l VG (a5 )= 0,

e g ()= I, (wF)

LSfeV,B) ng any %a, 7_,_/ alow.l Ly, x{ , n:rmdiudfy‘l Qd'

p-t P 2 Y ==
(f:cz/-—xf)(zz—-z!")-!-?Z’tf‘*("n"f.) )50;,(@'1’/) )+?’e‘(z°'2°) 0

be M equakin fuor cymms bri focal axten "'""’@a{ #y (B ) Hew,

T runs owen those oQ«wlf o kaf'Cu,Zo/J] that ave
Skzw-rzmmehw’c vt e Cuhjua‘qf'«‘m of RF/FFP' The
Curretr,w\&h:j Fm'e*/wfu-f G, Can be wa‘} as

oy | =]~ 2
X, = ‘JC.;P - }5195](2?’) 7, + P Vo,

wikh
. ?92 ‘1 P2 pﬂp-z -2
Ty = (%-%, ) - (so x, ‘9£.£z°p) — H(l°9)

H-‘W‘t Htxb)"-: ‘ﬁ(’)(o,?(o?) & kP[r)foJ), H Cal\atﬂvﬂ::
H(M 153 [FP/O*& Ct)nwuf/ coth an H m\.es'—g/m Sune 'fx
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-1 e Tl f:(‘
(Sfek 4‘) ’Tq&( gi ab.ou-c 3°, st 3=C)761

Fo 2)= %Y, od ty= E(7), we obtw

Z.r':_—' Z?’-}- P Ozl 'z
{ £~ tf,

Pl -2
(g't¢’ 5) Take 52 abows ‘31) st .Lj, 7 ! X2 ,  Fax 9‘:5;’ and [’“t

t, = E(22). UAe co-mrufe the Frobenius remainders wort- Zp

MJ tHhen w.rt ‘t,’, ‘and  obfaum the fa”ow.‘mz. Pud

‘t:} == tf’ + ]ozso) { g, = “l;tD.—Pd"s‘o Y. : } -
o = E"/w, = 4,(%, ¥
Then
Cpe _ (~p _~ ~ ‘ZP ’
'a‘_; 90 3101‘[3_(2gb‘_?20#901 ___'EB )'
) 0 4z
‘ Y m k__ﬁ__—-—/
I U -
hons s—k;H(o ~2  -2g4 4 ! "“1 x"QP)
- - ~2€ %,
KBO_-;QCEH ) e m
/_ 46
Gg= ‘a’;';

- -p-l
Qo= -28,% — g, HO (il 2,0p)

Conwverse !\/, i€ Aos -2 2‘;2;'“4 FFP {nd TDQE) M,,af

?f(Aowg)SOD then one com reyevse . Whe Mjwm-cn.{ and é-‘mo{

(%) Ly “thfng,raf'im ”,w‘fuak is pos‘s:“c LGCW 7(’45“7‘:730' Z
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—\ﬂ~€ LDCQJ, wa:!z al Pé@'

it

. Dp-1)
In Hwo case , Grﬂ'P ), =0, Té < eawy to see Viad ome

con Fond i KEw) ®K [K? a gennator X, of the idead P st
td= ]+7fo satishiés wo_»_dl?o? {:0 ond. ‘tf:r tom) ('Vge'

G (l'f<(w(,74< ))'

The Frobenius morplx,’;m On oxising frd'm any focak ,0—«'1[551"3

'If ojc Z'oh s ‘:‘M&M ”) ihe., it n\-@"lf e CW"’\QL{[’JB o{-\ l’{\g &’C‘p

ﬁmé Oxn,P into itself. (We ’weeo{ not ‘Yemove” ﬂ-, end
Bnws me  demominaters oppt U - ) . _Tlfws, Q, wrt ‘tn<ﬂt5m fa'g) is
Tm‘elyb’-o. and e foct characls XP (P¢G') /s uﬂ.ram“ﬁkl.

w'fxa* c,arre;rmmls b e cowgkw&.g*&{) oy 'ﬂ, - 5) ]C,,y

P4§ G'.') is s«vﬂp\/

(x* %) q, = 0 ( mod 91?)*

Ima‘&anh“/ i we drop Hae assumption 1571 = ¢p-1)C5-1) and
: [u p " -
‘Tl w Cusp.c, then O'&P (w:bq’ "):: -q._.;)) te ;pr 0, ==

‘“"j X | at each cusp.
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-1 Gﬁnkaﬂ w:';wu fw the Q«',(t;ntfy.:,fgg

THeorem-Vr‘“? Lf?f X, be Given, with Ve QSS‘Oa'p‘tﬁf d:ﬁ’emfrJ

@5, Choose and fix such Tye (o) that @,= dlog T, and
ot T & Galoic covariant mo&”x&”zuvzgfg)}, Let p22Z-.
(1) The ;Cu”ow;mg conditims (A)(B) ane e?wiva/enf
(A) There exists o symmetric Liftng ¥, of Xy.
CRecald : 3 — )
(B) There exists Aje K satisfyag () Gi);
(i) e formed conditim Y (Awo)= 0,

(i) He Qocd congruences of o8 P

A _ -*25?0 &(MVZVP,Q) W'\Cﬁ:;ﬂ .‘_ mf),

(Pe &) 0 = IPOPH
(Pég) AO—'E !_&(d‘oa Vfﬂ°> (mo& GP ))
Wy

P -1 "
w‘ﬂpu -x,?io :tPQO ave as » W’Sl‘ 3 M‘( 'U‘?.oz 'Ta-{f-i’,-o'.

(Note = 3o because ¥Yl(wol= w70 )

1) We note that ordp 6= . c.aPur; (when s (1< 0 (,y'_._-‘dt,, vz%',a ),
that WJE (k) 20 $ almort oll P, ond also d Fhe worst parr.'lh value
of o—;,[P(") v =1 extept Fhat i cun be =2 Wﬁ“" P=3 "2"_“ PeT’
(F;rr p>3 FGG) use Jh Ggl-;nucr.pwhyd':ar wih 4 weam-triv, onnlia &h
G {i(wor/fe) ho conthuds Ml (g vy ) = 0).
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() When tfese uLw'VCJent conditims are satisfied, +the d(F{crwt'fJ
associated with %, is given by

Wi = (dhy T)(UepFo) = dhog(Tyu)),

. D %
where "T; is He unigue extensio of Ty ‘wih, T ._—__’]'h F, ie

2)
a yoot o«f Hu AV‘wa-chreuer e((‘uah‘oﬂ @(Fp): Ao) and EOG—‘—' dppg U,

CPPDO‘F) Im medialie N Ly com b: h&n{j

(1) the ,roaf~2 Qdmﬁ [,r:nc{pl.c (.T‘\ _\77—2)) (i) He ro‘xﬂ rerwlt
(THVT-5 (PeQ), § V=4 (P& G ), (i) the fuvrmule (Lemma V-1, n=):

CiO‘(O‘Z: ‘t,‘\),r)——- OD(G‘I't'):: __g,)('-—&%—d—g-))

b
wpplied b0 Ty = tp vy, A= Gola 7

Remarkl («) The RHS of euch Locdd Coharuc’mx (B)(.‘.‘} (PEG}

is independent of Me choice of G | cakisfymg Co 2 W-5,

(ii) Sinct Yhis RHS rs )‘u.r‘)‘ a class MbJ(El"-fﬂP) “("y in nn@u
o compute this  for a practicad purpose  Xp need not ;ah‘:@ y

}»ec.m}: wq ua,&'#g Wy = ‘3’0 f)foczo'lalzo bid some congrusnce moduls

N
T, dty  for a swctable pawmsr ‘)3 suffeeess,

) To be more precise, if &y is Ho focud ring o#xl at the genons point
and oy 2 &n By poth Frobenive induud frowm Xp, Ty belongs fo
Subestoncm of é; torrespmd ms to K Y= 1K Cwy).

LpYS Lemma V=1 (2) Noto that

Wpgn Py
ELU@ m&k»@s sensg., - 73 e



Rtmc«rkz (i) The ez ictence of /10 e K 'Sa.f'is‘)[thj (B) Jmpli’?.r :

) 2%p v

* p ’t\; ’V‘esP(.—.;-ﬁ—.?Z ): 0 ( (&= D(k),('()é.())
AN 20 )=y

G

This necens any cmdition () Fv 5,762 s equivalant o Ma exishken o
of on addifun chataclin ‘f" ! Ig/kx - HTP Junrom. cutade ©
St fur eooh P‘e@)’ M reshictiom ‘{’PA : Ipr_) FF), bao Mo firvm

t, :(“”“ ”‘(( —;&; ‘%) (4eﬂ<;)

With some Cp € H-’P,
Giii)
\ «©
wﬁ‘ﬁy lh exists, the domention tven FFP’ of i+ ‘S:VWLJW)’:'I

1+ rk CQEF: wrbae CQCN denoles e p-tursion of he divinw

C;('Of( SM oS: X( (‘:Ylmcfm 7 chvalwer Phat of choice of (c IO)P¢S)‘

\///(‘Lfi Yo e g\p , (c?’o)?»—,(c.;,cp’o)?)

This ana{yn: faugkf- mt’“\an" Locod COMGFudn tes QAL

tnclead of just @ T was

L

ol ono u)'ﬁ_ 87 Quol:&nj it Ty
able ts give a vesult such ar The T—7. The form

1;‘“_&-,»} Y{Auwo):o was Ha mi.s‘!lm? ke/r
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Vi-8 ’L:xcameQe‘ We tale i q%az)n Ex.3of [20])§$3 1,

et &= 85‘3, X Hu.,,ﬂame zuar'f-‘c < ?‘P’ do boned é'
Vo XY XY 7% 0 e b T e2™ =0 (abce ).

(Ccucij 70»=6::0, c= 0 ( Con 2)‘ Qb.—.)ED;crr a=0, beF0. o)

T

Inoeithen cone, Wi nm-sompulan, will genos 3230 Let

G= K . {z=0} — .[4- k‘-',».d‘aml pts pavramehzed

(Nate: Chaidgon = 4=(a) by (X:w e P& }
Lot fer g )= 2%y - -&334- xg + ag +bx+ ¢ =0 (=% ﬁ\?z)
be e affone equatim-  Noly vhot
fx= =l4-y=b),  f = Xrxsa.

The defHonamtiad
Wy = §: dy = - 5:34&3:

fas te divise G and &) sohaden (AC) of VI3

(\1uin Eﬂoz']) N -?\cﬂ% Wy I8 assoc- with a ;ymme"&"ic

‘Q,CH‘{/ng %1 of %51' {Xf“ X(g‘ -5 X }.

n [20]} W was exp(awc( M)i'h Cane {, xi L’f{'s ﬁmﬂm r 4
symmetric Syslom K oven &}, Cas an applicition of T 3(%-'1)),,
ond. - Cane 2 there i he Fva thsn Lﬁ#‘b‘ruﬁ X?/?E' (L)z

Some compyhation waong "0, Lo Y Specific cant, nel mentiomed ),
1w Cade 1y o may (wnd wul) ascwume €=f,
ln Cone 2, the shange- Qoolcny M\fv-Ct?/mnw'}'wC comdaFim ariser hecuund
e ot o nidning cuanee wly b g k¢ € g
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HQM) e Sluﬂ ﬁiw. o up’:cﬁ c‘moUca;"c‘tm, WS Th VT-"7,

Pow one cam check hu ﬁxafmﬂoal:g of X, tv X, in Cane ],

and e wum- Lefradi libg o Con 2.

(C |) Ch T,= ..E:—ai &S en q,léman‘f‘ ra,t‘a.s'fyw W o=

e vore o -(:c+yj3 e ; ] Wy
— &

c“a-@ o The devisor C-To‘: (S""/S;,-l) Y whes S.'%"P
(R Y)=(6 ﬁ)" T Ao = T~ TJI satisfies He m&:‘fr‘wa
of Th -VT-"_[, Renee ')51 is ,ﬂ,{,rc{’a'lv‘le ke, Ey with

Wy =@l T1+pF), ()= T-T,
T’) 9

¢ & with

(T, + the wnigus oxl et -rlo'l____—-rl

(Cone 2) T s cne, M obaws shoree of To door not
4

Ma[ﬁf Ha task SE"EPIE‘?', . c_-‘moose;- To;-_-,.- Cx3+;c+q)-.'
e

For ¢cach E, et ABG ), dewvle tha RHS of

conguusme n (B of ThV-T. The space of hesu
|

g X s 'spuwcl L)( Wy, X, 4y, T4 some jlulu
A, e K< satiche fa Oﬂmﬁ cmdy toms (R3¢ . £ < P} Ihen
= tylres, (10— 0

o P f"r
bolold & M M E L, %o, wwsl, . Ba »HW sum

(%)

[ gg®T Y
“’g b q:!awp,aml=4 ‘Fw’a-""xwa,‘apuu
Gie) is not carebed.

p—
—_

v Cons 2 where edther Q#‘-O WL#UJ

1 . A ¢ ‘
) Tw fhia cane M?(Jﬂﬁvp,a/wo):-g £ P= Sio, S1et; Bonce a term of
orden =2 = -6 appears o M RHS of K cmgusndt ™ W-7 -
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R*&MM*C TI\-L A{VI’SW OF "To n Coau 2 s (Sl‘o 5,'., SIP’)B
b ¥

3
D =R1R7_R3) Ri > {(‘I”i:‘ji)/ xi +1‘;+a=0 }. w‘_ f\’w‘}c

-(AR;,o"Z): 0

[

3

Ppo =0 for B&CVD, wd Ztores
=t gtr

S cack M= AW, Ywy. For @ead wa(-u{'zvnr at PG@'UDI

We meed Cao.o-a,&-h’mr O)C p ower norues of ra[cm~l povain Senes L‘fah

degroe 7.

VI-9  Baton pass

As a report of my talks I am afraid 1 must stop tune-
qu\ somwe-!’Arma velated cam be f—awnd I ﬁcpe to write them down
amd  post new repovts in my home page

RIMS Reme page > staff > emevitus > o

I thauk y ou fw yowr patience, fhope Hat o was
‘ewjoya.blc at léast @m(/y) and sf',mm51y ﬂo*e thal Ho

to YoU,

bkfo:\- com Le V?oas‘fﬂl,

ihara @ kurims. kyoto-u. ac.jp
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