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2012 Spring-Autumn Seminars on Arithmetic Geometry

April
4/19,20(Thurs,Fri) 10:00-/14:00-/14:00- Takao Yamazaki (Tohoku Univ.)

July

7/5,6 (Thurs,Fri) 10:00-/14:00-/10:00-/14:00- Fumiharu Kato (Kumamoto Univ.)
7/12,13 (Thurs,Fri) 10:00-/14:00-/10:00-/14:00- Fumiharu Kato (Kumamoto Univ.)
7/23-(Thurs,Fri??) Shuji Saito (Tokyo Univ.), Asakura (Hokkaido Univ.)

7/*%%* (Thurs,Fri) Tadashi Ochiai (Osaka Univ.)
July 17 (Monday) Kai-Wen Lan (Univ. of Minnesota) 10:00-/14:00-
Vanishing theorems for torsion automorphic sheaves
(See below for the details)
July 18-22 A workshop ’’Shimura varieties and Representaion Theory’’
(organized by T.Ito and N.Abe)
September 13,14 K. Hiraga (Kyoto Univ.), T. Konno (Kyushu Univ.)

**xxSpeakers to be invited

Kai-Wen Lan (Univ. of Minnesota), Hagihara (Hokkaido Univ)
Iku Hiraga (Kyoto Univ.), Takuya Konno (Kyushu Univ.)
Yoichi Mieda (Kyoto Univ.)

***xVisitors

July

Tetsushi Ito (Kyoto Univ.), Yoichi Mieda (Kyoto Univ.), etc

A workshop

’’>Shimura varieties and Representaion Theory’’ (temporary title)
during 18-22 July

is being planned by T. Ito (Kyoto Univ) and N. Abe (Kokkaiodo Univ).

August

K.Shinoda, K.Gomi (Sophia Univ.)

Yongbin Ruan (Michigan State Univ.)
1
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K. Ono

September
Mac Hubert Nicole

After October

Fabien Trihan (to be confirmed)

Tototo o ToTo o To ToTo o oo To To fo o To o To Fo o Foio To foFo oo Fo oo FoFo o
gooooooooooood

20120 60 10 (O)10:00-12:00
goooooooonono sod 3-4130

OO0 (Speaker):0000O0O00DO0OONOTakao Yamazaki (Kyushu Univ.)

OOoO0b0O0 (Title) J: A database project
of elliptic curves having everywhere good reduction
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Arithmetic Geometry Seminar

2012 July 12,13 (Thursday,Friday) 10:00-/14:00-/10:00-/14:00-
Department of mathematics buliding, Room 3-413

oooo oooo)

Fumiharu Kato (Kumatomo Univ.)

Rigid geometry DO OO OO (Recent topics in rigid geometry)
Abstract:

Voo To oo o o o o o oo To o o o o o oo ToTo o oo o o o o oo ToTo oo

Arithmetic Geometry Seminar

2012 July 17 (Tuesday)

Department of mathematics buliding, Room 3-413

Tololh

==Speaker== Kai-Wen Lan (Univ. of Minnesota)

Tololh

==Title== Vanishing theorems for torsion automorphic sheaves

==Abstract== I will explain my joint work with Junecue Suh on



when and why the cohomology of Shimura varieties

(with coefficients in integral lattices in algebraic
representations of the associated reductive groups)
has no torsion, based on certain vanishing theorems

we have proved. I will review the background material
in the geometric theory of modular forms, and

explain the main ideas. ==end of abstract==
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OO0 (Speaker):000 OODOODOODNOTakao Yamazaki (Tohoku Univ.)

OO0O0b0O00 (Title) U: Somekawa’s K-groups
and Voevodsky’s Hom groups.

0000000 (Abstract) O

We will survey on a recent result of Bruno Kahn and myself
on Milnor $K$-groups attached to semi-abelian varieties
(so-called Somekawa $K$-group).

We interpret Somekawa $K$-group

in terms of the tensor product in Voevodsky’s category of motives.
While Somekawa’s definition is based on Weil reciprocity,
Voevodsky’s category is based on homotopy invariance.

We also explain its relation to algebraic cycles.
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Lectures on Hilbert modular surfaces

(F.Hirzebruch and van der Geer, Montreal Univ. Press)
Part II, Chapter 1-4

Speakers Iwasa, Kuroda, Goto, Tsujie
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$z$0 U U U $\mathbb{F}_q$0J [ smooth projective [
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scheme, $i$0$1$0 000000000 ParshinO O OO0
$K_i(Z)\otimes \mathbb{Q}=0$0 0000000 OO0O.

$C$0 $\mathbb{F}_q$0 [0 smooth projective I OO OO ODOODOO,
sk OOOOoOO.

$X$0%k$0 00000 scheme O, $X$0 00

$C$0 U proper flat [ regular model $\mathscr{X}$00000OODOODO.
UUUd localization sequence U U UOUOUOOMOMN, ParshinUU O OO O
Udd, boundary map

$$

K_2(X)\otimes \mathbb{Q} \to

\bigoplus_{\wp} G_{1}(\mathscr{X}_{\kappa (\wp )})\otimes \mathbb{Q}
$$

oooooooooooooo.

OO0000O0OO$X$0 Drinfeld modular DO O OO O

OO0, 00000 boundary map 000000000 OO0DODOOODOOO
ooo0o. oobooooobooooooooog.
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Lectures on Hilbert modular surfaces

(F.Hirzebruch and van der Geer, Montreal Univ. Press)
Chapter 1-4

Speakers Iwasa,Kuroda
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gooddd : Weight filtration on the log crystalline cohomology
of a semistable scheme and

weight filtration on the infinitesimal cohomology

of a proper scheme
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Title : Cremona on elliptic curves
Computations of invariants (1)(2)
————— Modular symbols, (Fourier coefficients of) rational new forms,
Tosion of $E(Q)$, Mordell-Weil rank, Tate Shafarevich group
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xTitle: On p-adic families of automorphic forms on GL(2) (after Hida and
Coleman)

*Abstract:

The theory of p-adic families of (elliptic) modular forms, that is,
automorphic forms on GL(2) grew out of the following two important
theories in arithmetic: the theory of p-adic congruences of modular
forms and the theory of two-dimensional Galois representations attached
to modular forms. The first example of a p-adic family is the so-called
Eisenstein family consisting of non-cuspidal modular forms, considered
by Serre. In this context, Hida constructed in a series of his papers
published in the 1980s, p-adic families of cuspidal modular forms, which
are common eigenfunctions of all Hecke operators, and in particular,
possess (p-adic) unit eigenvalues of Atkin’s operator U(p). Afterwards,
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Coleman extended Hida’s construction to the case where the corresponding
eigenvalue of U(p) does not necessarily admit a unit. The aim of this
talk is to show you how to construct such families a la Hida-Coleman. If
circumstances allow, we’d also like to introduce some recent progresses
in the theory for automorphic forms on other reductive groups (ex.
symplectic groups, unitary groups).
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0000000 : This is an expository talk on syntomic cohomology

of Fontaine and Messing, which is the key tool in the proof

of the comparison theorems in p-adic Hodge theory.

Starting from the definition of syntomic complex, I will explain

how to relate etale cohomology to

filtered $\phi$-module (Fontaine-Messing theory).

If time permits, I will also explain explicit reciprocity law of Kato.
(I am sorry I cannot explain log-syntomic or rigid syntomic cohomology
because I am a poor mathematician.)
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gudgddd : Quillen’s finite generation theorem
for the K-groups of a curve over a finite field (2)
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00000 : Quillen’s finite generation theorem
for the K-groups of a curve over a finite field (1)

goDbOo0dObOO0 : In this talk, we give an exposition
on Quillen’s theorem which shows that
(higher) algebraic K-groups of a normal curve



over a finite field are finitely generated,
mainly following Grayson’s note
"finite generation of K-groups of a curve
over a finite field (after Daniel Quillen)"
(Lecture Notes in Mathematics 966, pp. 69-90).
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O0o0o0ooOo0oooOooooOooooooOooooooOooooo, obobooooo
00000000000 KOO annihilator0 00000000 OOOO0O,
Coates-Sinnott OO OOOOOMO .

gobood, booboobobds=o000b000O0DOd stickelberger 0
00000000000 annihilator D 0000000000 Brumer OO O
OO0o00o0g, 1970000 Coates, Sinnott OO0 O OOOOOOONO.
0000, 000000000 Brumer OO (Stickerberger 010 0) 00000,
Coates-Sinnott UL U U OUOOOOODOOOON.
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110 170 Dieudonne and Cartier-Dieudonne theories (2)
--—- Universal p-typical formal groups etc.
1200 1560 Deformations of formal groups and
explicit constructions for moduli space

Details will be as follows :
a. Dieudonne theory (classification of formal groups over F_p, over Z_p
and over any integer ring with small ramification)
b. Cartier-Dieudonne theory (classification of formal groups over
arbitrary ring)
c. Deformation of formal groups (Lubin-Tate’s general approach,
Hazewinkel’s explicit construction of moduli space)
d. Explicit construction of moduli space for deformation of formal groups
in higher-dimensional case
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A generalization of Perrin-Riou’s exponential map for de Rham
(@ , T )-modules over the Robba ring for any p-adic field [ (1)(2)
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Perrin-Rioul , pUO0ODOOO0OOO0OOOOOOOOOOO,
gbobobpboboobobobobobob,

Bloch-U [ exponential UU pUUUUMNMNPerrin-Riou’s
exponential mapU U U UOUOOOOOOODO.

U0, Fontaine, KedlayaUUUOUOUODODO, pUU0OO pOOOOON
obd,rebba 000 ,Fr 0000000000 O0OOOO
gboobobooboog.

JooddoOobDb, Perrin-Riou’s exponential map U

OO0 pO0OORobb2a 00 ODOOOOOe ,MH)OO0OOOoOO
Joooooooo. Od, rRobbaO0OOe ,F ODOOODOO
Jo0oodO, RebbalOOOe , M OOODOOODO Bloch-OO
exponential mapJ OO OO . OO, RobbaO O OO ,M OO0
0000000000000 Pottharst OO OO OQOOO,
O000O0Oe ,M)00000O Perrin-Riou’sexponential map
oooood. oo, ooooooboooooo
gooboboboboobosyoogogoogoog.
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2011 Autumn-Winter Seminars on Arithmetic Geometry

November

11/10(Thurs) Colloquium T.Ito (Kyoto Univ.)

11/11(Fri)  10:00-/15:00- Demchenko (Petersburg State Univ.)
11/17(Thurs) 10:00-12:00 Demchenko (Petersburg State Univ.)
11/17(Thurs) 13:00-16:00 K.Nakamura (Hokkaido Univ)
11/24(Thurs) 13:00-16:00 K.Nakamura (Hokkaido Univ)

December

12/01(Thurs) No seminar (Kyoto symposium)

12/08(Thurs) 9:50-11:50,13:15-15:15 Aoki/Aoki(Shimane Univ.)/
16:30-16:30 K.Nakamura (Invited talk by JMS Hokkaido)

12/15(Thurs) 13:00-16:00 Demchenko (Petersburg State Univ.)

12/22(Thurs) 13:30-16:30 Hagihara (Hokkaido Univ)

January

01/06(Fri)  10:00- Hagihara (Hokkaido Univ)

01/12(Thurs) 13:30-16:30 Asakura (Hokkaido Univ): Syntomic cohomology
01/19(Thurs) No seminar (Kyoto symposium)

01/26(Thurs) 9:50-/15:00- Kawamura (Hokkaido Univ):

February

02/02(Thurs) No seminar

02/09(Thurs) K.Morita:Cremona on elliptic curves 10:00-12:00/*%x*x*x*
02/16(Thurs) No seminar (Tokyo symposium)

02/22-23(Wednes/Thurs) Y.Nakajima (UOOOODO) 9:50-/14:00-

02/24(Fri) Colloquium 15:00-16:00 I.Nakamura (Hokkaido Univ) : Moduli
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Some constructions of p-adic families of Siegel modular forms
and their applications

Abstract:In this talk, we’d like to show you some approaches to
construct $p$-adic families of Siegel modular forms (i.e. automorphic
forms on the symplectic group) of higher genus with scalar values by
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means of the lifting techniques adoptable to the well-known $p$-adic
families of ordinary elliptic modular forms in the sense of
Hida-Coleman. Moreover, as a corollary to the above issues, we may also
extend the so-called Duke-Imamoglu-Ikeda lifting to be applied for some
elliptic cusp forms of $p$-power level. (*This seminar talk will also
take place in the name of a debriefing session of my JSPS-ITP activities
in the past year, and therefore will be conducted in English. )
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Abstract:crystalline cohomology OO UODOODOON

universal extension O OO O00OO00OO0O0OO0OOOOOOOOOO
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plU Gross-Zagier U UUUDODOUOO pUd LOOOOOONO

Heegner Ul pUUUOOOOOOOOOO. DUOOOO pO
gboobobobob, 2000000 Perrin-Riou U OO
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goooooooooooboooooobD (pOLODbDO
Rankin-Selberg 0000 pO0 00000 OOOOOOOO)
U00b0obO0b0ob0bO0o0bU0obOdbOl leading term
Uoddddbdd Birch and Swinnerton-Dyer I 0 [0
goobooboo.
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Let $F$ be a non-archimedean local field with the
integer ring $\mathcal{0}_F$ and the uniformizer $\pi.$
The Lubin-Tate space $\mathcal{X}(\pi“n)\ (n \geq 1)$
is the moduli space of isomorphism classes

of formal $\mathcal{0}_F$-module

of height $h$ and the Drinfeld level $\pi~n$-structure.

We consider the Lubin-Tate space as a rigid-analytic

space over $\hat{F} {\rm un}$ of dimension $h-1.$

We focus on the case $h=2$ and investigate the stable reduction of
the Lubin-Tate space $\mathcal{X}(\pi~2).$

In my talk, we introduce a method of computing

the stable reduction of the Lubin-Tate space of level 2.

Our method is very explicit and elementary with using blow-up.
Furthermore, we determine the inertia action,

the action of the division algebra of invariant $1/28%,

and the action of the linear algebraic group

${\rm GL}_2(\mathcal{0}_F/\pi~2\mathcal{0}_F)$ explicitly.
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VAN
Title: De Rham-Witt complexes and p-adic Hodge theory

Abstract: The subject of p-adic Hodge theory is the study of the relations
between de Rham, crystalline, and p-adic tale cohomology over discrete valuation
rings of mixed characteristic (0,p). A key technical tool in this study is the theory
of the de Rham-Witt complex. After a brief historical introduction I will recall the
basics of :

e Witt vectors

e crystalline cohomology

e de Rham-Witt complexes.

I will then discuss applications of the de Rham-Witt theory to

e slopes of Frobenius

e log crystalline cohomology and the Hyodo-Kato isomorphism.

Finally, I will briefly discuss

e Fontaine’s period isomorphisms.

To conclude, T will present a recent arithmetic application of the whole theory,
due to P. Berthelot, H. Esnault and K. Rlling.
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More specifically, it is conjectured that the rank

of the abelian group E(K) of points of E is

the order of the zero of L(E, s) at s = 1, and

the first non-zero coefficient in the Taylor

expansion of L(E, s) at s = 1 is given by more

refined arithmetic data attached to E over K.
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field of characteristic p>O0.
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(abstract: it is known that the vanishing of an even theta-null defines
a divisor of multiplicity 2 on the moduli space M_g of curves.

We give a determinantal description of this.)
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4/24 [ 15:30-17:30 (Room 8-101)

4/256 [0 10:00-12:00 (Room 8-101)

4/256 [0 14:00-16:00 (Room 8-101)

Yoo 1o oo o ToTo o o o ToTo o o o ToTo o o o JoTo o o o Jo To oo o o To T o o
ooooo @oog)

gogn

(oooogooogoo

gooooo

goooobpdbbonDbOoOn

(p-adic uniformization of Shimura varieties
and its applications)

(1)-(4)

gboobobobobobobobob
ooooOo/00bobouobooooooo
gboobobogopobobon
U Mumford, Cherednik, Drinfeld [J [0 Rapoport-Zink U [ [ [
gboboboobobooboobooooooo
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gbooboo0 oboboboboboboboboog, ete.ld
U U0 U0weight-monodromy [ [J U Langlands U U O OO OOON

0

4/26 0O 10:00-12:00 (Room 8-101)

4/26 0O 13:30-15:30 (Room 8-101)

4/27 O 10:00-12:00 (Room 8-101)

4/27 0O 14:00-16:00 (Room 8-101)

Tooto oo oo To FoTo o oo Todo To fo o To o To Fo o Fo o To fo o Voo Fo oo Fo o oo
00000 @ooooooooooooooan)

O000000oooooooooo
(central streams [ configuration) (OO )
4/26 [ 16:00-17:00 (Room 8-101)

Yoo 1o 1o o oo ToTo o o o To o o o o To o o o o To 1o o o o ToTo oo o o To To 1o o
o0 Ooo(@ooooooooono)

Lefschetz 0O OOOOOO
(The Lefschetz trace formula and its applications)
4/28 [ 10:30-12:30 (Room 8-101)
4/28 [ 14:00-16:00 (Room 8-101)
4/29 0O 10:00-12:00 (Room 8-101)
Yoo 1o 1o o oo To o o o o ToTo o o o To o o o o To 1o o o o ToTo oo o o o To 1o o

Yoo 1o oo o ToTo o To o To To o o o To To o o o JoTo o o o To ToTo o oo Jo To o o o o ToTo o o o o To o o o o To To o o o o
goooooood

Yoo ToTo o o ToTo o To o To To o o o To To o o o JoTo o o o To ToTo o oo Jo To o o o o ToTo o o o o To o o o o ToTo o o o o
ooooo @aoog)
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(0000 000 Harvard university)

000000 GL(n) 0000 Langlands O O (DO-@

1/19 OO0 10:00-12:00 (Room 8-307)
1/19 OO0 14:00-17:00 (Room 8-302)
1/20 OO0 10:00-12:00 (Room 8-307)
1/20 OO0 13:30-15:30 (Room 8-307)

Voo 1o oo oo To oo o ToTo o o o JoTo o o o JoToTo o o Jo ToTo o o o ToToTo o o o ToTo o o o o To T o o o ToTo 1o o o
gooon
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ULafforgue UUOOODODOON
00000 Langlands OO0 (1)(2)(3)(4)

gooooo

1/16 OO0 16:30-18:30 (Room 8-307)
1/17 OO0 10:00-12:00 (Room 8-101)
1/17 OO0 14:30-16:30 (Room 8-101)
1/18 OO0 15:00-17:00 (Room 8-102)

gboooonb s-1010 OO 8-102
Toto1o oo o ToTo o o o ToTo o o o JoTo o o o ToTo o o o Jo To o o o o To T o
gooon

Two lectures

Luc Illusie 0O (Universite de Paris-Sud, Orsay)

(1) Traces in l-adic cohomology, concentrating on rationality,
integrality and divisibility questions.

(2) Serre’s recent results on 1l-divisibility and application

( to bounding the orders of finite l-subgroups of semisimple groups).

12/28 O . 15:30-16:30 (Room 8-101)
12/29 O . 10:30-12:00 (Room 8-101)
Voo To oo To o o o o oo To o o o o o o oo ToToToo o o o o oo o To o
Oleg Demchenko (St. Petesburg univ.)

Dieudonne modules (1) (2)(3)

gooooo
100 1700 15:00-17:00
"Dieudonne modules" (1)
100 1800 10:00-12:00
"Dieudonne modules" (2)
100 1800 14:00-16:00
"Dieudonne modules" (3)
goods-101
Tooto oo Too To ToTo o oo Fo o To fo o Too To fo o Foda To foFo fo o Fo o To fo o Fo o To fo o Fo o o o o Fo o Fo o To fo o Foh
ogoooo@ooa)

ooboo0 bDooooooobooooo
UDeligne-LustzigO OO ODOODOOOODO TateO OO

(1) 7/28 10:00-12:00 (8-307)
(2) 8/24 10:00-12:00 (8-307)
(3) 8/24 14:00-16:00 (8-307)



40

ooooo@ooo)

o000 oooooooon
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-——— Q-curves U0 Q-motives [

5/12 Thurs. 10:00-12:00 (8-101)

5/12 Thurs. 14:00-16:00 (8-101)

5/13 Fri. 10:00-12:00 (8-101)

ooooo @aooo)

Noriko Yui [ Queen’s University[] Canadal]

%Kingston, Ontario, Canada

5/30 Mon. 16:30-17:30 (3-508) Colloquium

Arithmetic aspects of mirror symmetry and Calabi-Yau varieties
5/31 Tues.

(1) 10:30-12:00 (8-101)

Modularity of Calabi-Yau Varieties

(2) 14:45-16:15 (8-302)

Arithmetic of non-rigid Calabi-Yau threefolds

ooobo@uooHhbooob obhobuoboboo
gbooboobooobooboobbooboboooo

6/8-6/10 15:00-17:00
(Loooooobooooboooboobooobooo (oo 3-512)
@ Uuobboobooboooooobono (oboo 4-508)

) UuobooboobooooooobonD (obo 4-508)

00000 (DO000) O Professor Demchenko

(St. Petersburg univeristy and Tohoku university)
Lectures on p-divisible groups (OO0 4-508)
6/9 9:30-11:30

6/9 13:00-14:30

6/10 10:00-12:00

goooo@oooH)boooobouoobobooooboooo
gbbooboobboooooobboboo
6/27 -7/1, 14:45-16:15 (O 0[O 3-508)



