ISSN 1341-6278

Juoogduoogtdgn

Joog20000

Annual Report
2010

Jooooogooooogn

Graduate School of Mathematical Sciences

The University of Tokyo



gooo

Preface

goboooboooboobbgoobbooobboobboobboobobooobooboboad
gbobooboobbobooooobooooooooooobooooobobobobooboooo
gobooboooobobooobobooobooooboooboooobooobooobboooobbooooo
oobooboooobooboooobooobooboooooobooooboooboooobooooon
gbogboboboobobobobooboboobobboboobobooboboobaoboa

gobooobooobooboboobobooobboobbooboooboobbooboboo
gboboobobooooobooooboboooboobooooboon

goboooboooboooboooboboobobooooooboooobooOooobooooboboooboooo
gboboobobOoboboboboboboboboboobooboooooooooooboooon
oboboobobobobobobobobobOobobOobobOobOobobOooboobooobooon
goooboobmoooooboooobooboobooboooooboooDooooDbooo
gooboooobooboooboobboooobooooooboobooooboooboooo
obooobOobooooobooooboboooooboooon

obobooobooooboOobobooobOoobOoobOoobooobooooooooooboboobocoOoon
gbooooobooooobobobooooooooooooboboobobooboboooooboooo
boboobobobobobobobobobobobobobOobobobobooboboon
gbooooOoboooobboooobooooboobooooboboooag

obobooobOooooobOooOobOoobOOoobOoooooooboooooobobooooooooon
oobooboooboobooobbooboobooobooobooobooooobboo0oooboooboooon
oobooboooboooooobooooobooooboooooobboooobooobDoobboOoobo
gboboobooboobobobobobobobOobOobobobobobobobooboooboon
oooboooooooooboooboooboobooooobooobooooooooboooobooobooon
oobooooboooobooobooooobooboooooooobbooboobooobooboboOooo
gbobooboboooooboooobobooooobouooobooboooboOoboooon

goboooboooobooooboooboooobooooooboooobooobooooboooo
goboobooooboobooooboooboooooobobooobooOoooboooooOonoooon
oboboobobobobobobobobOoboboboboooboooooboobooooobooobooon
oboooboboboboboboboobDoboobobOobobOobobDobDOooDoooooo
goboobooboooboboobooooboobboooobooobooooooobooboooo
oooooobooooo

ooboooboooobooobooooboboboooboobooooboooboooooboooboooboooon
goboooboooobooooobboooooboooooooboooooboboobooooboOoobo
gboboobOoboooobooooobooboooo

goboobooobooobooboboboooobooooooboobooooooobooooonoon
O0000DGeorg Weiss OO0 0ODOODODDOOOOOODODOODOOODODOOOOOODODODOO
ooboooooooobooobooooobooboobooboboooboooooboobooooboooooon



000000000000 00000O00O00O00O00DO0O0DO0O0DO0OOOOOOOOo
0000000000000 000000O000O000O000U0DUOO0DUOOO0DODOOOOOn
oD bbb bLbDbbobbDbD
00000o0ooO00000ooOoO0O0000oOoOoO0o00oOoOoOoOoOo0OOooODOOOoOoOoOo
OOOOOOORaphael Ponge OO0 00000000000 OOOOODODOOOOOOCOCOCOO
OOOCOOOCOOOOOOOOOOOOOOOOOO Jean-Pierre Puel 0O0OOOODODOO Luc
Musie 000000000 Ahmed Abbes 000000000 Andrei Pajitonov 00000000
ooooooo

gboboobOoboobooboboobooboobooooboboobooboboooboOobooooDbo
o0 23020110000

gboooobooooooboo
obO2200000 00000



oad
obooooOoboooobooboonog

1. 000000000

e JO00ODOOO0OOODOODOOOODOOLOODOODOOOODOODOOOODOOO
gbooooboooobobooooboboooooboooobobooonog

gbooobOobooboobobooooboboooooboooobobooonog

gboooboobooooboboobooboooobooboooobobooonog
e JUIDUODOODODDODOLODLOODLOODOODUOODODDODDOO
gboooboooboobooboobobobooboooboobooboobobo

gbboobooobooboobobobobooboobooboobooobabo

e J00OD0OOO0 ~-O000DODOOO ODOODOOOODODOOOOODOO OOO
obooooobooooboboooooboboooooboooobooboonog

gbooobOobooboobobooooboboooooboooobobooonog

gboooboobooooboboobooboooobooboooobobooonog

e JUIDUODOODODDODOLODLOODLOODOODDUOODODDODDOO
gboooboooboobooboobobobooboooboobooboobobo

gbboobooobooboobobobobooboobooboobooobabo

2.00000

e JUIDUODODODODDODOLODLOODLOODOODUOODODDODDOO
e 0D OUODODODODDODOODLOODLOODOODOODODDODDOO

3. 0000 -0O0o0OoboooobooboboooboobooooobOoboooboOoboon
4. 00000000000 ODOoDOOOOoOoOObOOOoOOobOOoOOoOobOOobOOOonbOODn
5. 00DOO000O00O0 ObOobOOoOoOOobOOoOobOOobOOobOoobOOobOobOboOoobOOoDbO
6. 000 O0O00OOO0OO0OOOOOOOO0OOOOO0ObOOOOOobOOoOOoOobOOobOOoOonOODn
. 000000 ODoobO0obobooob0obooooobobooobo0oboboboobOoDbO
8. 000000 UU0DODUODDOOOD(0UDO)0D000UU0ODO0DDOO0ODUOOOOD

9. Jbud0obooboobob oooboobboboboboobooboobOooboon



CONTENTS

Preface

Format of the Individual Research Activity Reports

1. Individual Research Activity Reports

e Professor 100000000000 ODOOODOODOOOOOOODOODOODOODO
e Associate Professor 00 0000000000000 O00O0OOOOOOOOOO OO
e Reseach Associate 00000000000 OO0O0ODOOOOOOOOOODOODOOO
e Project Professor 00000000000 DO0OO0O0ODOOOO0OOOOOOO OOO
e Project Associate Professor 0 0 0000000000000 ODOOOOOOODOOO
e Project Research Associate 0000 0000000000000 DOOOOODOOO
e Foreign Visiting (Associate) Professor 000 0000000000000 O0O0OOO
e Special Visiting Chair — Visiting (Associate) Professor 0000000000 OO0
e JSPSFellow DD ODOOODOODOODOOODOODOOOODOODOOOOODO DOO
e Project Researcher 0 0O O0O0OODOODOOODOODOOOOODODOOODO OOO
e JST Sakigake Researcher 00 0000 000D DOOOODOOOODOOOO OOO
e Doctoral Course Student 000000000000 O00O0OOOOOOOOO O0OO
e Master’s Course Student 00 000000000000 0ODOO0OODOOOO OOO
e Research Student 00 000000000000 0OOCODOOOOODOODOOODOOO

2. Graduate Degrees Conferred

e Doctoral—Ph.D. : conferee, thesis title, and date D0 0000000000 OO0

e Master of Mathematical Sciences : conferee, thesis title, and date OO0 OO0 OO0

3. Journal of Mathematical Sciences, The University of Tokyo, Vol. 17 OO OOOO OO0
4. Preprint Series 000 0000000000000 DOOOO0ODOOOOODOOOO OO0
5. Public Lectures 0 Symposiums 0 Workshops, etc 00 000000000000 O0OO
6. Colloquinm OO0 0000000 0O0ODOOODOOODOOODOOODOOODOOODOOO O0Od
7. Seminars 000000000000 DOODODOODDODODOODOOODOOODOOO OOO
8. JSPSFellow List 000D 000000000 OODOODOODOODODDOOD OoOoO

9. Visitor List of the Fiscal Year 2010 0 0000000000000 00000000000O



godoogoooobbbbbd

A.000OO
e IO0O0OO0OODOODOOODOODOOO1ISOOO0O0DOOOOO
B.OOOO

e 5000DO2006 20100 00O OODO 1I000D0OODOODOO
ooo20100 1010020100 120 310000000000000000O

c.0oO0on

e IO0O0OO0OODOODOOOODODOOOOODOSMOODOO2006 020100000000
woooooo

D.O0O
e JOODOOODOODOOOODOODOO

e OO OOU

1. 0000b0o0oooobo0o o4b000000
2.0002000000 OO0 3000000
. 000bo0ooboobo,obooooobooog

4. 0000
googod
E.00 00000

e U0 2000000000000 0DOO0O0OODOOOOOOODOOOOOOODOOOOO
oooobooogo

F.OOOOODOOO

e JO0O0OO0ODOODOOUOOUDODLOOOOODOOLODOODODOOOODOODOOOON

G. 00O
e JOOOOODOODOOODOO
H OOODOOOOO

e JSPSOODOOOODOOODOOOOODOODOOO,0D0O0O0,00D0O000O0DDO,0O0O
obooobobooooboboboooooboooobob sbOobobOono

Udooooobooooboobooooboboo



Format of the Individual Research Activity Reports

A. Research outline
e Abstract of current research (in Japanese and English).
B. Publications

e Selected publications of the past five years (up to ten items, including books).
As an exceptional rule, the lists inclucle all the publications issued in the period
2010.1.10 2010.12.31

C. Invited addresses

e Selected invited addresses of the past five years (symposia, seminars etc., up to ten items).
D. Courses given

e For each course, the title, a brief description and its classification are listed.
Course classifications are:

1. graduate level or joint fourth year/graduate level;

2. third year level (in the Faculty of Science);

3. courses in the Faculty of General Education*;

4. intensive courses.

*Courses in the Faculty of General Education include those offered in the Department of Pure and

Applied Sciences (in third and fourth years).

E. Master’s and doctoral theses supervised

e Supervised theses of students who obtained degrees in the academic year ending in March,
2010.

F. External academic duties

e Committee membership in learned societies, editorial work, organization of external sym-

posia, etc.
G. Awards
e Awards received over the past five years.
H. Host of Foreign Visiter by JSPS et al.

e Brief activities of the visitors; topics, contents and talk schedules, up to five visitors



1.00o00gogoogoan

Individual Research Activity Reports

000 (Professor)

0000 (ARAI Hitoshi)

A.000OO

[DO0000]0oo0O00UOoOooOoOoOooo
gbooobooobooboboboboobo
goboooboooboobooboo?21000d
gbboooobobooboooooooobooonba

oobooooboooooooobooooobooon
gboboboboobobobobobooDo
gboboboboboboboboboona
gbobooboboobobooboboboona
obobooboboboboboboboobo
oooooooo

1. 000boobogooboobooobooboooo
gooooobooooogon

2. 00000 (@O0)00o0DOoOoooDUOoO
goooooboooooon

000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000@O00000,20110 30
0,40-45) 000000000
[D000]0000000000000000
0000
a.00000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
00 (2010, JST)O
bO0O0DDO0000000O000D000000
00000000000000000000
c.10000000000000000000
000000000000000000000
000000000000000000000
0000D000000000000

d. 00000000 00000o00goooo
gbobooboboobobobobobobo
gbobooooboobooboobobobobo
obooobooobooooooooobooooon
e. JO0OD0O0OO0OOODOOODOOODOOODOOO
gbooooooooobobobobobo
gdooooooboooboooooobooooa
ooooboooooooooooooooooa
0000000000(2009)000000(2009)
oboobooboboobobobobobobo
boboobobobobooobooboobo
obooobOoboooboobooboooogd

f. 00000 vViooooooooooooo
obooboobobgooooobooogooooo
oooooooobOoooboooooooono
oooooooooooooooooooooa
gboooooboooooboooooon

g. uooooboooooboobooboo
obobooboboobooboobobobobo
obooobooooobooboooooooon
[0000o0o0oooooooooo]ooo
gbobobobooboooboooooooobo
oboboobooOooboobobobobobo
gbobooboboboobobobobobo
ooboooboooooboooboooogo oo
tbobooboboobobobobobobo
oboboobobOobobobobobobo
ooooboooo
obooboooooobooboobobobobo
ooooooboooooooooooboooa
00000 YoungOOOOOOOOOOOOO
gboboooooboboooooobooobo
O0D0O00000000D00O000 Escalante-
RamirezO0 0 2006 0000000000000
O00OOOLANDSATOOODODODOOOOOO
goboooboooooooooobobooboooog
boboobobooboboboboboobo
oboboobobOobobobobooobo



goooooboooooboobbbooboooood
obooobOoo0o0ooboo0ooobon FIROO
obobooboboboboboboobooDo
gbobobobooboboboboboba
gboboooooooboooobooobaoongd
obobooboooooobooboboboonoog
ooooo

[The aim of my research] Recently the study
of vision has rapidly developed by virtue of
inventions of several new experimental tech-
niques. Nevertheless there are a lot of unsolved
problems. Exploring of visual system in the
brain is one of the most exciting and crucial
themes of sciences in the 21th century. The
aim of my study is to reveal mechanism of vi-
sion by means of state-of-the-art mathematics

and computational experiments.

[Strategy]
Math. Model |, | Visual System
=
of Vision in the Brain

NN 7/

’ Visual Illusions ‘

One of our aims is to construct mathemati-
cal models of human’s vision. The models are
designed based on various results from psy-
chophysics, neuroscience, and brain science etc.
Our idea of checking whether the models work
like the real visual system is to use visual illu-
sions: We perceive frequently visual illusions.
Therefore if the models represent some parts of
the visual information processing by the brain,
our models must produce “visual illusions”.
Furthermore, visual illusions play not only such
a role but also another important role in our
study: I think that if we find out some math-
ematical algorithm which lets computers pro-

[

duce “visual illusions”, we can speculate from
the algorithm mechanisms of mysterious parts
of vision.

[Results] (a)I found a mathematical algorithm
of generating floating illusions from arbitrary

(b) I

found a new mathematical model of nonlin-

images (patent pending, JST, 2010).

ear visual information processing in V1 in the
brain. The model provides us accurate com-

puter simulations of certain visual illusions such

as Hermann grid, Mach band, Chevreul illu-
sion, etc. (2005). (c) In 2009, I obtained with
S. Arai new tight framelets modeled after func-
tions of simple cells in V1. We call them sim-
ple pinwheel framelets. Moreover, implement-
ing our framelets to a computer, we studied
image processing. (d) We studied the fractal
spiral illusion which was found by me and S.
Arai. From a neuroscientific consideration, we
found a new class of geometrical illusions. In
order to investigate them, we proposed a new
mathematical method called “geometrical fil-
tering”. We speculate that the geometrical fil-
tering works similar to certain neurons in V4 of
the brain.
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1. H. Arai and S. Araill “Framelet analysis of
some geometrical illusions”, Japan J. In-
dust. Appl. Math. 27 (2010) 23-46.
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I continued analyzing single Fuchsian ordinary

differential equations. Last academic year, I

had constructed the universal model with a
given Riemann scheme (or equivalently, given
local monodromies) and this year I gave a con-
dition which assures that any differential equa-
tion with a given Riemann scheme is in the uni-
versal model and showed that the condition is
satisfied if the equation is irreducible or simply
reducible. Moreover we got various contiguity
relations, connection coefficients between par-
tial Wronskians of local solutions and explicit
calculations in many examples. I clarified the
relation to a Kac-Moody root system and for-
mulated Riemann schemes, irreducibility, shift
operators, contiguity relations, connection for-
mulas in terms of the root system and its Weyl
group. I wrote a paper [10] containing these re-
sults including those obtained in the last year.
A joint work with Shimeno got a general re-
sult for the boundary value problem associated
with any boundary of a Riemannian symmetric
space of the non-compact type including sec-
tions of line bundles over the space (paper [9]).
In fact, using the construction of the annihila-
tor of a generalized Verma module by a quan-
tized minimal polynomial (papers [1], [2]), we
calculated the system of differential equations
characterizing the image of a Poisson transform
of sections of a line bundle over each boundary
and generalized the known result in the case

associated with the Shilov boundary.
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1. T. Oda and T. Oshima, “Minimal poly-
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Verma modules of the scalar type”, Jour-
nal of Lie Theory 16 (2006), 155-219.

2. T. Oshima, “Completely integrable quan-
tum systems associated with classical root
systems”, SIGMA 3 (2007), 071, 50pp.

3. T. Oshima, “Annihilators of generalized
Verma modules of the scalar type for
classical Lie algebras”, “Harmonic Analy-
sis, Group Representations, Automorphic
forms and Invariant Theory”, in honor of
Roger Howe, Vol. 12, Lecture Notes Series,
National University of Singapore, 2007,
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. T. Oshima, “Commuting differential op-

erators with regular singularities,”, Alge-
braic Analysis of Differential Equations,
Springer-Verlag, Tokyo, 2007, 195-224.

. T. Oshima and N. Shimeno, “Heckman-

Opdam hypergeometric functions and
their specializations”, RIMS Kokyuroku

Bessatsu B20 (2010), 129-162.

“Classification of Fuchsian
systems and their connection problem’,
arXiv:0811.2916, 2008, 29pp, to appear in
RIMS Kokytiroku Bessatsu.

. T. Oshima, “A classification of subsys-

tems of a root system”, math.RT /0611904,
2006, 47pp.-

. T. Oshima, “Katz’s middle convolution

and Yokoyama’s extending operation”,
arXiv:0812.1135, 2008, 18pp.

“Bound-
ary value problems on Riemannian sym-
metric spaces of the noncompact Type”,
arXiv:1011.1314, 2010, 26pp, UTMS 2011-
4.

T. Oshima: “Fractional calculus of Weyl
algebra and Fuchsian differential equa-
tions”, arXiv:1102.2792, 2011, 196pp,
UTMS 2011-5.
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Lucia Di Vizio (Universite Paris 7), “Overview
of local theory of ¢-difference equations and
summation I, II” and “Arithmetic theory of ¢-

difference equations and applications”, O O O
goo0O0ooOoooooooo2011d 200

OO0 OO (ODA Takayuki)
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(b) Siegel 0O OO0OODODOO Siegel modular
group Sp(2,Z) 000000000 cell decom-
position DO OO OODOOOOOOOOOOO
ooogod

(a) From around December 2009, together with
H. Koseki (Mie Univ.) and T. Hayata (Yama-
gata Univ), we have been trying to get an ex-
plicit formula of the matrix coefficients of the
large discrete series representations of SU(3, 1).
(b) The investugation of the cellular decompo-
sition of the fundamental domain in the Siegel
upper half space of degree 2 with respect to the
Siegel modular group Sp(2,Z) of genus 2, has
made some progress (joint work with Hayata).
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1. Takahiro Hayata, Harutaka Koseki and
T. Oda: “Matrix coefficients of the middle

10.

. T. Oda and J. Schwermer:
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discrete series of SU(2,2), J. Funct. Anal.
259 (2010), 301-307.
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“Exact power series in the asymtotic ex-
pansion of the matrix coefficients with the
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sentations of Sp(2,R)”, J. of Math. Sci.,
the Univ. of Tokyo 15 (2009), 512-543.

. T. Oda: The Birch and Swinnerton-Dyer

conjecture [translation of MR1962232].
Sugaku Expositions. Sugaku Expositions
22 (2009), no. 2, 169-186.
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tached to inner forms ofthe symplectic
group of degree two”, Tohoku Math. J.
(2) 61 (2009), 83-113.
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“The secondary spherical functions and
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pairs”, Pure and appl. math. quaterly 5
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Oda: “Principal series Whittaker func-
tions on SL(4,R), To appear in RIMS
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“The sec-
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currents associated with symmetric
pairs (announcement of results)”, RIMS

Kékytroku Bessatsu B7 (2008), 121-135.

. T. Oda, M. Hirano and T. Ishii: “Whit-
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resentations of Sp(3,R)”, Adv. in Math.
215 (2007), 734-765.

T. Oda and Kazuki Hirce (00O O0O):
“Hecke-Siegel’s pull-back formula for the
Epstein zeta function with harmonic poly-
nomila”, J. Number Theory 128, (2008),
835-857.
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1. A system of fifth-order non-linear par-
tial differential equations related to C°-
class surfaces which include several fam-
ilies of circles

We consider any C®-class surface in R?, which
includes several families of circles. For ex-
ample, any solid torus T? (4 familes of cir-
cles), Blum’s cyclides (6 families of circles). In
this year, with Professor N. Takeuchi of Tokyo
GAKUGEI Univ., we proved the necessity and
the sufficiency of the system of fifth-order non-
linear partial differential equations for such sur-
faces, which was obtained in the last year by us.
Further, we obtained a more explicit form of
such differential equations of fifth-order, which
requires about 2 pages to describe.

2. On the expression of the composition
of pseudodifferential operators by kernel
functions

We proved some decomposition theorem, which

is useful to see the compatibility of composi-

tions for analytic pseudodifferential operators
between kernel function expressions and coho-
mological expressions.

3. A boundary value theory with frac-
tional power singularities

Professor Yasuo Chiba of Ibaraki University
succeeded in constructing some good solutions
for the weakly hyperbolic operators whose char-
acteristic roots degenerate only on the initial
hypersurface; solutions whose singularities are
only either one of the characteristic roots. He
employed essentially a kind of coordinate trans-
formations with fractional power singularities,
for example ¢’ = ¢%, which are prohibited in
usual microlocal analysis. Here, ¢ is a posi-
tive and rational number. For example, one
cannot substitute ¢’ in the Heaviside function
Y(t') by ¢ = t? in the theory of Sato’s hy-
perfunctions. However, it is natural to define
Y (t?) = Y(t). Further this extension of the sub-
stitutions applies to some class of hyperfunc-
tions having boundary values on t' = 40, that
is, mild hyperfunctions. Kataoka succeeded
in characterizing such extended classes of mild
hyperfunctions admitting fractional coordinate
transformations by using their quantized Leg-
This theory directly

gives the theoretical justifications of Chiba’s

endre transformations.

construction methods.
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1. K. Kataoka and N. Takeuchi: “A system
of fifth-order nonlinear partial differential
equations and a surface which contains
many circles fifth-order nonlinear partial
differential equations”, OO0 OO0O0O0DOO
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2. S. Kamimoto and K. Kataoka: “On the
composition of kernel functions of pseudo-
differential operators E® and the compat-
ibility with Leibniz rule”, 0000000
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2. An example of composition of two ker-
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5. A system of fifth-order nonlinear partial
differential equations and a surface which
contains many circles, Global COE Inter-
national Mini-Workshop of the University
of Tokyo in 2010 “Microlocal Analysis and
Partial Differential Equations”, November
2010.
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With Carpi, Hillier, Longo and Xu, we con-
struct the N = 2 super Virasoro net from the
vacuum representation of the Neveu-Schwarz
algebra for the central charge in the discrete
series ¢ < 3. We then identify the even part
of this superconformal net with the coset net
for the inclusions U (1)2m44 C SU(2), QU (1)4.
We identify the chiral ring and the spectral flow
in the context of the representation theory of
this superconformal net. We further classify all
of their extensions using a-induction modular
invariants. We have a mixture of the coset con-
struction and the mirror extension in the sense
of Xu and obtain a new type of simple current

extensions with cyclic groups of large orders.
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mun. Math. Phys. 271 (2007) 375-385.

. Y. Kawahigashi:
and operator algebras, in “New Trends in
Mathematical Physics”, Springer (2009),
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Conformal field theory

. C. Carpi, Y. Kawahigashi and R. Longo:
“Structure and classification of super-
conformal nets”, Ann. Henri Poincaré 8
(2008) 1069-1121.

. Y. Kawahigashi: Superconformal field the-
ory and operator algebras, in “Noncom-
mutativity and Singularities”, Adv. Stud.
Pure Math. 55, (2009), 69-81.

. S. Carpi, R. Hillier, Y. Kawahigashi and
R. Longo: Spectral triples and the super-
Virasoro algebra, Commun. Math. Phys.
295 (2010), 71-97.

. Y. Kawahigashi:
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J. Math. Phys. 51 (2010), 015209.

From operator al-

. C. Carpi, Y. Kawahigashi and R. Longo:
On the Jones index values for conformal
subnets, Lett. Math. Phys. 92 (2010), 99—
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1. Conformal field theory, Moonshine and

operator algebras, Neumann-szeminarium,
Alfred Renyi Institute (Hungary), April
2010.

. Superconformal field theories and opera-
tor algebras, Seminar, Erwin Schrodinger
Institute, Vienna (Austria), April 2010.
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. Superconformal field theory and operator

algebras, The Eighth Spring Institute on
Noncommutative Geometry and Operator
Algebras, Nashville (U.S.A.), May 2010.

. Superconformal field theory and operator

algebras, EU-NCG 3rd Annual Meeting,
Cardiff (U.K.), June 2010.

. Superconformal field theory and operator

algebras, The 23rd International Confer-
ence on Operator Theory, Timigoara (Ro-

mania), June 2010.

. N = 2 superconformal field theory and

operator algebras, 13th Workshop: Non-
commutative harmonic analysis , Bedlewo
(Poland), July 2010.

. Superconformal field theory and operator

algebras, ICM Satellite Conference on Op-
erator Algebras, Chennai (India), August
2010.

. Superconformal field theory, operator alge-

bras and noncommutative geometry (3 lec-
tures), Geometry and Physics VIII, Scalea
(Italy), September 2010.

. Superconformal field theory and opera-

tor algebras, Seminal Interactions between
Mathematics and Physics, Rome (Italy),
September 2010.

Conformal field theory, operator algebras
and noncommutative geometry, (4 talks),
Institute for Studies in Theoretical Physics
and Mathematics, Tehran (Iran), October
2010.
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The aundance conjecture is the last remaining
major open problem in the minimal model the-
ory after the recent big advances. The con-
jecture asserts that the log canonical divisor
Birkar-

Cascini-Hacon-McKernan proved the existence

is effective if it is pseudo-effective.

of a minimal model for a log variety of general
type, and if the abundance conjecture holds,
then for arbitrary log variety.

We proved this year that the log canonical di-
visor is effective if it is numerically equivalent
to an effective divisor. In other words, the
weak abundance conjecture implies the abun-
dance conjecture. In particular, we proved
that a log variety with numerical Kodaira di-
mension 0 satisfies the abundance conjecture.
This is a generalization of preceding results by

Nakayama, Camapana, Peternell and Siu.
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1. Variation of mized Hodge structures and
the positivity for algebraic fiber spaces.
arXiv:1008.1489

2. Y. Kawamata: On the abundance theorem
in the case v = 0. arXiv:1002.2682
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. Kodaira dimension and vanishing, a hom-

mage to Eckart Viehweg (1948-2010).
SMF Gazette 125 (2010), 119-123.

. Derived categories and minimal models.

Sugaku Exp. 23-2 (2010), 235-259.

theo-
rem for reducible algebraic fiber spaces.
arXiv:0911.1670.

Semipositivity

Remarks on the cone of
divisors. Classification of Algebraic Vari-
eties, European Math. Soc., 2011, 317—
325.

Finite generation of a
canonical ring. Current Development in
Mathematics 2007, International Press,
2009, 43-76.

. Y. Kawamata: Derived categories and bi-

rational geometry. in Algebraic Geometry
Seattle 2005, Proceedings of Symposia in
Pure Mathematics 80.2 (2009), American
Mathematical Society, 655-665.

Flops connect minimal
models.  Publ.  RIMS, Kyoto Univ.

44(2008), 419-423.

Valery Alexeev, Christopher Hacon, Yu-
Termination of (many)
Math.

jiro Kawamatas:
4-dimensional log flips. Invent.

168(2007), 433-448.
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Abundance theorem in the case v = 0. Al-
gebraic Geometry, Complex Dynamics and
Their Interaction, National University of

Singapore, January 4-7, 2011.

. Survey on the abundance conjecture. Bi-

rational Geometry in Honor of Slava
Shokurov’s 60th birthday, International
Center for Mathematical Sciences, Edin-
burgh University, UK, December 6-10,
2010.

On the abundance conjecture. Seoul-Tokyo

Conference on Arithmetic and Algebraic
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. Abundance theorem in the case v

Geometry. KIAS, South Korea, November
26-27, 2010.

On the abundance conjecture in the case
v = 0. Mini Workshop on Algebraic Ge-
ometry, Fudan University, China, October
8, 2010.

= 0.
Conference on complex geometry, group
actions and moduli spaces, Hyderabad, In-
dia, August 13-16, 2010.

Variations of mized Hodge structures and
the positivity for algebraic fiber spaces.
A mini-course at Institut Henri Poincaré,
Paris, May, 2010.

. Abundance theorem in the case v = 0.

Workshop on derived categories, holomor-
phic symplectic geometry, birational ge-
ometry and deformation theory. Institut
Henri Poincaré, Paris, May 17-21, 2010.

Variations of semipositivity theorems. In-
variants in Algebraic Geometry, Univ.
Tokyo, November 9-13, 2009.

. Semipositivity theorem for reducible alge-

braic fiber spaces. Univ. Freiburg, Ger-

many, September 25, 2009.

Minimal models and derived categories.
Noncommutative Algebraic Geometry and
Related Topics, Kyoto Univ., August 24—
28, 2009.
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Nonlinear nonequilibrium phenomena appear
in various natural phenomena and understand-
ing these phenomena is important in various
science and technology. Among them nonlinear
parabolic equations describing nonlinear phe-
nomena are important to study. We studied
various properties of solutions and contributed
to understanding analytic properties of equa-

tions.

1. Navier-Stokes equations : Navier-Stokes
equations are fundamental equations of
fluid mechanics. However, its initial value
problem in whole spaces has been studied
mostly under the assumption that initial
data has finite energy. In this framework
periodic initial velocity and almost peri-

odic initial velocity are excluded.

We studied local-in-time solvability for
problems with Coriolis force describing ge-
ofluid when initial data does not decay at
space infinity. We derive a sufficient con-
dition for initial velocity so that the so-
lution exist global in time. Persistency
of almost periodicity is also proved. We
moreover proved for two-dimensional flow
with almost periodic initial data the sum
of modulus of amplitude does not blow up
in finite time under some condition on ini-
tial data. For useful Navier-Stokes equa-
tions we show that if the vorticity direc-
tion does not change significantly, there ex-
ists no singularity by a blow up argument

which allows infinite energy.

2. Motion by mean curvature for noncompact
axisymmetric (hyper) surfaces: Motion by
mean curvature of a compact surface has
been well studied. For example, for an ax-
isymmetric surface it can happen that a
neck pinches in finite time. There is an
example that a surface shrinks to a point

without becoming convex. However, for

14

noncompact surfaces less is known. We
consier a (hyper) surface generated by a
rotation of the graph of a positive function
defined on a whole axis. We assume that
the function tends to its infmum at spatial
infinity. We prove that the evolution closes
the open ends in finite time without devel-
oping singularities. The surface becomes
compact. This problem is related to blow
up problems at spatial infinity. However,
since the equations here is quasilinear not

semilinear, new methods are necessary.

. Free boundary problem : It is important

to know under the condition that grow-
ing flat face breaks in crystal growth of
cylinders. This problem is fundamental
to understand stability of crystal growth.
We studied model with anisotropic Gibbs-
Thomson effect on crystal surfaces. Its
evolution equations includes subdifferen-
tial of singular interfacial energy, which
may not be viewed as usual partial differ-
ential equations. We constructed a solu-
tion whose flat part actually breaks when

supersaturation outside crystals is given.
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(in Japanese)

Y. Giga, Y. Seki and N. Umeda, On a de-
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O 0 O 0O Global and singular solutions to
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. Jean-Pierre Puel
0 O O O Exact controllability for incom-
pressible fluids, PDE Analysis Seminar,
Graduate School of Mathematical Sci-
ences, The University of Tokyo, May 12,
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. Giovanni Pisante
(O 0O) A selection criterion for solutions of
a system of eikonal equation, PDE Anal-
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matical Sciences, The University of Tokyo,
May 26, 2010.

Christian Klingenberg
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particle systems to conservation laws to
fluid models, D0 000 OO O, Graduate
School of Mathematical Sciences, The Uni-
versity of Tokyo, June 10, 2010.
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Micro-electro Mechanical Systems, PDE
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I did research on the following topics.

(1) Precise estimate on diffusin operators of ab-
sored diffusion processes.

(2) New numerical computaion method for ex-
pectations of diffusion processes with Dirichlet
boundary condition.

(3) Relation between copula and dynamical
credit risk model for bonds.

(4) Limit theorem for a particle in random force
field.

B.OODOO

1. S. Kusuoka O A certain Limit of Iter-
ated CTE, Advances in Mathematical Eco-
nomics ed. S.Kusuoka, M.Maruyama vol.
13 (2010), 99-111.

. H. Fushiya and S.Kusuoka O Uniform Es-

timate for distributions of the sum of i.i.d.
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1

random variables with fat tail, J. Math.
Sci. Univ. Tokyo 17(2010), 79-121.

. K. Kuwada, S. Kusuoka and Y. Tamura
O Large Deviation for stochastic line inte-
grals as LP current, Prob. Theory Related
Fields 147(2010), 649-674.

. S. Liang and S.Kusuoka [0 A calassical me-
chanical model of Brownian motion with
plural particles , Reviews in Math. Physics
22(2010), 733-838.

. S. KusuokaOGaussian K-Scheme, Preprint
UTMS 2009-15.

. S. Kusuoka and H. Osajima 0 A Remark
on the Asymptotic Expansion of density
function of Wiener Functionals, J. Fuct.
Analysis 255(2008), 2545-2562.

.goboboboooobooobooooooon
gboooooooooobooboboo
00000000 270 (2008) pp. 119-147.

. T. Hayashi and S. Kusuokall Consistent
estimation of covariation under nonsyn-

Inference Stoch. Pro-
cess. 11 (2008), no. 1, 93-106.

chronicity , Stat.

. S. Kusuoka and Y. Morimotod Homoge-
neous Law Invariant Multiperiod Value
Measures and their Limits, J. Math. Sci.
Univ. Tokyo 14 (2007), 117-156.

S. Kusuokadd A Remark on Law Invari-
ant Convex Risk Measures, in Advances in
Mathematical Economics ed. S.Kusuoka,
M.Maruyama vol. 10, O pp. 91-100,

Springer 2007.
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tions, International Workshop on Mathe-
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O00o0Do0ooUoDoUoDoUooOneO
OO00o0o0oDoooooooooooooon
000 M. Davis, T. Janusckiewicz, I. J. Leary
000000 LP0000000000000o
Ooooooooooogoo

1. Monodromy groups of conformal field
theory

In conformal field theory, there is an action of
the mapping class groups on the space of the
conformal blocks defined by the monodromy
representation of a projectively flat connection
for a vector bundle over the moduli space of
Riemann surfaces. In a joint work with L. Fu-
nar we investigated the properties of the im-
ages of such representations of mapping class
groups. In particular, we showed that the im-
age of any Johnson subgroup contains a non-
abelian free group. In the case of braid groups,
we described the monodromy group in relation
with triangle groups. Furthermore, we gave an
answer to conjectures by Squier concerning Bu-
rau representations of braid groups. It is known
that the monodromy groups of conformal field
theory for Riemann surfaces are defined over
cyclotomic integers by a result due to P. Glmer
and G. Masbaum, but we proved that they are
not isomorphic to lattices in semi-simple Lie
groups.

2. Morse-Novikov theory for hyperplane
arrangements

In a joint work with A. Pajitnov we developed
the circle-valued Morse theory for the comple-
ment of a complex hyperplane arrangement in
C™. Based on Morse functions constructed by
P. Orlik and H. Terao, we showed that the com-
plement has the homotopy type of a space ob-
tained from a finite n-dimensional CW complex
fibered over a circle by attaching n-dimensional
cells. There have been many works concern-
ing the homology of a local system over the
complement of a hyperplane arrangement. We
focused on the Novikov homology attached to
an abelian representation of the fundamental
group of the complement and showed that the
Novikov homology vanishes except in dimen-

sion n for a large class of the above represen-



tations of the fundamental group. Our result

also leads to a short proof of a recent result by

M. Davis, T. Janusckiewicz and I. J. Leary on

the vanishing of the L2-homology.
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. L. Funar and T. Kohno :

. T. Kohno :

.0oon
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T. Kohno :
simplex and iterated integrals, Series on
Knots and Everything 40 (2007) 179-188.

The volume of a hyperbolic

. F. R. Cohen, T. Kohno and M. A. Xi-

conténcatl :  Orbit configuration spaces

associated to discrete  subgroups of
PSL(2,R), Journal of Pure and Applied

Algebra, 213, (2009), 2289 — 2300.

T. Kohno

tion spaces and finite type invariants for

Bar complex, configura-
braids, Topology and Its Applications, 157,
(2010), 2-9.

On images of
quantum representations of mapping class
groups, submitted to Quantum Topology.
preprint, arXiv:0907.0568, submitted to
Quantum Topology.

Hyperplane arrangements,
local system homology and iterated inte-
grals, to appear in Advanced Studies in
Pure Mathematics, Proceedings of the 2nd
MSJ-SI.

T. Kohno :

monodromy representations and their ap-

KZ equation - structure of

plications to invariants of knots, Appendix
to “Theory of Hypergeometric Functions”
by K. Aomoto amd M. Kita, Springer,
(2011), 283-301.

. T. Kohno and A. Pajitnov : Clircle-valued

Morse theory for complex hyperplane ar-

rangements, preprint, arXiv:1101.0437.
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. Braids, local system homology and KZ

connection, Intelligence of Low Dimen-
sional Topology 2008, Osaka City Univer-
sity, October, 2008.

. Bar complex, configuration spaces and fi-

nite type invariants for braids, 5th East
Asian School of Knots and Related Top-
ics, Gjeongju, Korea, January, 2009.

. Local systems on configuration spaces and

TQFT, Workshop on Turaev-Viro Invari-
ants and Related Topics, Tokyo Institute
of Technology, February, 2009.

. Homology of local systems on configura-

tion spaces and conformal field theory,
Beijing Program on Algebraic Topology
2009, Chinese Academy of Sciences, Bei-
jing, May, 2009.

. Local systems on configuration spaces and

the space of conformal blocks, Conférence
Solstice, Univ. Paris VII, June, 2009.

. Topology of the complements of hyper-

plane arrangements, local system homol-
ogy and iterated integrals, The 2nd MSJ-
SI “Arrangements of Hyperplanes”, survey
talk, Hokkaido University, August, 2009.

. Quantum representations of mapping class

groups and their images, Workshop on
“Algebra and Geometry of Configuration
Spaces and related structures”, Centro
de Ricerca Matematica Ennio De Giorgi,
Pisa, Italy, June, 2010.

. Gauss-Manin connections for the space of

conformal blocks, 000000000000
000000000 DODOO0O00dSeptem-
ber, 2010.

. Quantum representations of mapping class

groups, International Conference Japan-
Mexico on Topology and its Applications,
Colima University, Mexico, September,
2010.



10. Braid groups, configuration spaces and it-
erated integrals, CIMPA-Vietnam School
and Workshop on Braids in Algebra, Ge-
ometry and Topology, Institute of Mathe-

matics, Hanoi, Vietnam, January, 2011.
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1A, (0OO0O0O0OO0OOU0OOoo)0ooooo
Schrodinger 0 0 O (2003, with B. Orsted) O O
oo ouoooo
ooooooooooooooooooooo
0000000oo0O0,00000oo0ou0o (o
o 9).
1.B.(D0DO00OOOOOOOO)CcOOOoOO
000000 wWeilOOO DOODOOOOOO
oooooOoOooooo «coooooogo”?
0000, 0000 Fourier 00, Hankel 00,
Dunkl 0 O, Hermite 0 O, Laguerre 1 0 O O O
ooo300oooooooooooon, o
0000000000000 000 (Heisenberg
0O00000o0ooog,WeylOOODOODOO
0)0000000000 (1], 0000 [6).
1.C. (0000)400000000000 “O
0000”0 00ooooooo (2.
1.b.0000obobooobooooooboog, g
0000 L- 00000000 (0oooo).
lLE. AOD0‘COOO’O00Oooooooooon
000000000oUooooooooog (M.
Pevzner 00O O 0O) [5].
2.0000000oooo
oooooooooooooboooooooo
googboooboboooboo,ogbood
00000 (0oooooo0)0ooooooo
oo0oo,0000o0o0o0oooooooo
000 (@uooo [8)]).

3.0000
oo ooo
ooooooOoooo,000ooo0oooooo
oo0ooooOoOo,0oo0odoooooooo
oo (6], c0og [9]).

4. 000000000
ooooooOooooOoooooooo,ooo
000000000000 Zuckerman 60 000
0000000 (00)0[8,00,00000
o0O0oooooooooOoOoOoOOOCobooo
[arXiv:1008.4544]. 00O, Zuckerman 00 00O
oo ooooooa
gooobbbbooooooo.

5. 000

5,A.0000 Weyl calculusD OO OO00O,00
O0o0oO0ooooooO00 (A. Unterberger O O
00000) [JFA 2009].
5.B.000000O00O00O0O0OOOOOOOOO
oOooOooOoooooooog,0o roooo



00000000 O0O0O0O0O0O0O0O0 A. Nilsson
000000000 [Math Z 2008, Ark Math
2009].
5..00000000D0DODOO0O0O0O0O0O0OOO
ooood,J-L.Clerc00ODO0OOOnOO0OOO
3000 S"xS"xsStOoooooooooooo
000000000 (rn=10000 Bernstein—
Reznikov DO O O0O) [5].

1. Analysis on minimal representations
Minimal representations are building blocks of
unitary representations. Classic examples are
the Weil representation, and intensive algebraic
studies have been made since 1990s by many
experts. Aiming for yet another geometric ap-
proach to minimal representations, in particu-
lar of type D, I have applied conformal tech-
niques, got a new construction of minimal rep-
resentations since 1991, found conserved quan-
tities for ultra-hyperbolic equations that led us
to their unitarizability, and also proved the ex-
istence of a Schrédinger model (L?-model) with
B. Orsted. With G. Mano ([9]), we determined
an explicit form of the unitary inversion opera-
tor on the L?-model on the isotropic cones, that
generalizes the Euclidean Fourier transform. I
proposed also an original deformation theory in
[1]. T also discovered “special functions” satis-
fying a certain ordinary differential equation of
order four with G. Mano, Hilgert, and Mollers
in [2] and [arXiv:0907.2608].

2. Multiplicity-free representations

I gave a plenary lecture in Winter School
(Czech) on systematic and synthetic applica-
tions of the original theory of wvisible actions
on complex manifolds to multiplicity-free theo-
rems, in particular, branching problems to sym-
metric pairs.

3. Discontinuous groups

Developing my continuing motif on discontin-
uous groups for non-Riemannian homogeneous
spaces, | initiated the study on discrete spec-
trum on locally non-Riemannian symmetric
spaces with F. Kassel [6].

4. Theory of discrete branching laws

I published an expository paper [8] with some

conjectures and new developments on the the-
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ory of discretely decomposable unitary repre-
sentations that I established in 1990s, and am
preparing a classification of the triple (q,g,b)
such that Zuckerman’s derived functor mod-
ules Aq(A) decompose discretely with respect
to a reductive symmetric pair (g,h) with Y.
Oshima. I also extended the theory to the cat-
egory O [arXiv:1008.4544].

5. Real analysis - L? multipliers

5.A. We generalized the classic Weyl calculus to
high dimensions, and found explicitly the com-
position formula with B. @rsted, M. Pevzner
and A. Unterberger ([JFA 2009)]).

5.B. Inspired by the idea of prehomogeneous
spaces, I studied multipliers with high symme-
tries with Nilsson ([Math Z 2008], [Ark Math
2009]).

5.C. T found an explicit formula of the in-
tegral of invariant meromorphic functions on
S™x 8™ x S™ in a joint work with Clerc, OQrsted,

and Pevzner [5].
B.OOODO

1. S. Ben Said, T. Kobayashi and B. @rsted,
“Generalized Fourier transforms Fj ,”, C.
R. Math. Acad. Sci. Paris 347 (2009),
1119-1124. Tts full paper (74 pages) is
available at arXiv:0907.3749.
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associated to a certain fourth order dif-
ferential equation”, to appear in Ramanu-
jan Journal, preprint version is available at
arXiv:0907.2612. 14pp.
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Reznikov integrals”, Mathematische An-
nalen 349 (2011), 395-431.
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260 (2011), 1682-1720.
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oooo:
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4. Branching Problems for Zuckerman’s De-

rived Functor Modules, Representation
Theory and Mathematical Physics (Gregg
Zuckerman 00 6000 00000), Yale

University, USA, October 2009.

. Restriction of Unitary Representations to

Reductive Subgroups, Encuentro de Teoria
de Lie (Jorge Vargas 0O 60000000
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. Conformal Geometry, Schrodinger Model
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mation of Fourier Transforms, (6.A.-6.L.
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6.A. Symmetry and Physics, Yale Uni-
versity, USA, March 2009; 6.B. Research
Seminar “Lie Theory,” Universitat Pader-
born, Germany, April 2009; 6.C. 83éme
Rencontre entre physiciens théoriciens et
mathématiciens (Encounter between the-
oretical physicists and mathematicians),
Institut de Recherche
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lectures); 6.E. Representation Theory
of Real Reductive Groups, University
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2009;

ometry

6.F. Workshop on Integral Ge-

and Group Representations,
Tambara Institute of Mathematical Sci-
ences, the University of Tokyo, Japan,
2009. 6.G. Geometry and
Quantum Theory, Nijmegen, the Nether-
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Transformations de Fourier, Centre Inter-
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lands,

national de Rencontres Mathématiques
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2010.  6.I. Colloquium, Université de
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6.L. Geometry and Dynamics Seminar,

Université Lille, France, January 2011.
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Research Station for Mathematical Inno-
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Quantization in the Non-compact Setting,
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. Editor, Advances in Pure and Applied
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. Editor, International Journal of Mathe-

matics (World Scientific) (2004 )
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The University of Tokyo (2007— )

. Editor, Kyoto Journal of Mathematics

(2010~ )

. Editor in Chief, Journal of Mathematical

Society of Japan (0 0000 ) (2002-2004;
2004-2006), Editor (19982006)

Editor, Publications RIMS (2003-2007)

Editor, Progr. Math. vol. 255 (with W.
Schmid, J.-H. Yang), Birkh&user, 2007

[DoOoOo0o0o0oO0O00]

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

OO00O0: European Research Council
(2010-)
0000000000 (2006-2008)

0000000 (2003-2005; 2005-2007)
00000000 (2003-2005; 2005-2007)

O00ooOooouoooooooo (2007-
2009; 2009-)

O0000ooooog: oo (JSps), O
0 (NSF-AMS), 000, 0000000,
0000000000 (various years)

O000DO: Prize Committee (anonymous)

(various years)

Jury, Habilitation, Reims

France (2006)

University,
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University, Germany (2010)

Jury, Doctor of Philosophy, Utrecht Uni-
versity, the Netherlands (2011)
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H. Ochiai and H. Sekiguchi)

0000000, Mathematics: From To-
day to Tomorrow—Global COE Opening
Symposium at Tokyo, 0O OO, 20090 1
030020 10 (with Y. Kawahigashi,
Y. Kawamata and T. Saito)

OO0oOoggogd, The 8h Workshop on
Nilpotent Orbits and Representation The-
ory (NORTh 8), 00,20090 30 8110
(with K. Nishiyama and H. Yamashita)

0000000, GCOE Spring school on
representation theory, 0 0 00O, 2009 0 3
0 12-170

0000000, Conference in honor of
Bent Orsted’s 60th birthday: Representa-
tions, Lie groups, and conformal geome-
try, Gottingen, Germany, 6-10 April 2009
(with M. Pevzner, P. Ramacher and I.
Witt)

0000000, Workshop on Integral Ge-
ometry and Group Representations, [0 O ,
20090 80 5-100 (with F. Gonzalez, T.
Kakehi and T. Oshima)

Scientific Committee, Conference in honor
of Takayuki Oda’s 60th birthday, O OO
0,20090 90 14-170

OD0ooogo, IPMU workshop: Quan-
tizations, integrable systems and represen-
tation theory, IPMU, 000000000
0,20090 110 5-60 (with M. Guest and
T. Kohno)

. 0000000, Representation Theory

and Harmonic Analysis, Oberwolfach,
Germany, 14-20 November 2010 (with B.
Krotz)
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1.

5.

Dr. Pierre Clare (2011 January—March,
JSPS visitor)

He gave a seminar talk entitled “Con-
nections between noncommutative geom-
etry and Lie groups representations”

(2011.1.18)

. Professor Michael Eastwood (2010 Novem-

ber)

He gave a seminar talk: “Twistor theory
and the harmonic hull” and GCOE lec-
tures: “How to recognise the geodesics of
a metric connection” and “Invariant differ-
ential operators on the sphere” (2010.11.2,
5,8,030)

. Professor Birgit Speh (2010 May—June)

“On the

eigenvalues of the Laplacian on locally

She gave a series of lectures:

symmetric hyperbolic spaces” (2010.5.18);
“Introduction to the cohomology of locally
symmetric spaces 1, 2” (2010.6.1, 3, O 2
0,GCOEDOODOD)

. Professor Yves Benoist (2010 February—

March)

He gave a series of lectures: “Discrete
groups acting on homogeneous spaces I-
V” (2010.2.17, 18, 19, 0 50). He is to

receive Clay Research Award (2011).

Dr.
February)

Fanny Kassel (2010 January—
She gave a seminar talk entitled “Deforma-
tion of compact quotients of homogeneous
spaces” (2010.2.2) in a joint seminar of Lie
Groups and Representation Seminar and
Topology Seminar, and also a series of in-
formal lectures on this topic. Further, she
gave a seminar talk at Kyoto University,
and a one-hour talk at the 9th workshop
on Nilpotent Orbits and Representation

Theory held in Hokkaido University.
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The research consists of three parts:

(I) Finiteness of motivic cohomology,

(IT) Study of algebraic cycles by using the p-
adic Hodge theory,

(ITII) Study of algebraic cycles by using the
Hodge theory.

Related to (I) we have succeeded to show the
prime-to-characteristic part of the Kato conjec-
ture. In what follows we explain an application

of the result to resolution of singularities.

The Kato conjecture was proposed by Kazuya
Kato in 1986.

type over a finite field or the ring of inte-

For a scheme X of finite

gers, he introduced an arithmetic invariant
KH,(X,Z/nZ) (g,n > 0 are integers) which is
now called a Kato homology of X. The conjec-
ture affirms that K H,(X,Z/nZ) vanishes for
q # 0if X is regular and proper. It is a natural
generalization to higher dimensional schemes of
the Hasse principle for the Brauer group of a
global field, a fundamental theorem in num-
ber theory. We have succeeded in proving the
Kato conjecture in case n is prime to character-
istic. The Kato conjecture has strong implica-
tions on various problems in arithmetic geom-
etry; the finiteness conjecture of motivic coho-
mology, special values of zeta functions, higher
dimensional class field theory. Here we briefly
explain a geometric application to resolution of

singularities.

In resolution of singularities, it is an important
problem to describe the configuration of excep-
tional divisors of a resolution of an isolated sin-
gularity (X, z). For example, in case (X,z) is
a quotient singularity of a complex affine space
by a fintie group, it is the main aim of the the-
ory of Mackay correspondence. We have stud-
ied the problem in case (X, z) is a quotient sin-
gularity of a smooth variety (over an arbitrary
field) by a fintie group or a singularity appear-
ing in a purely inseparable covering of a smooth

variety over a field of positive characteristic. As



an application of the Kato conjecture, we have
shown that the configuration graph of excep-
tional divisors of a resolution is homologically
trivial for these singularities. It is rather sur-
prising that such an arithmetic object as Kato
homology has a geometric application to reso-

lution of singularities.

B.OOOO

1. “S. Saito, Cohomological Hasse princi-
ple and motivic cohomology of arithmetic
schemes, to appear in the Proceedings of
ICM Hyderabad, India 2010.

2. “U. Jannsen and S. Saito, Bertini theorems
and Lefschetz pencils over discrete valua-
tion rings, with applications to higher class
field theory, to appear in J. of Algebraic

Geometry.

3. “S. Saito and K. Sato, A p-adic regulator
map and finiteness results for arithmetic
schemes, Documenta Math. Extra Vol-
ume: Andrei A. Suslin’s Sixtieth Birthday
(2010), 525-594

4. “S. Saito and K. Sato, A finite theorem
for zero-cycles over p-adic fields, Annals of
Mathematics 172 (2010), 593-639

5. “S. Saito, Recent progress on the Kato
conjecture, in: Quadratic forms, linear al-
gebraic groups, and cohomology, Develop-
ments in Math. 18 (2010), 109-124

6. 0 “M. Asakura and S. Saito, Surfaces over
a p-adic field with infinite torsion in the
Chow group of 0-cycles, Algebra and Num-
ber Theory 1 (2008), 163-181

7. “M. Asakura and S. Saito, Maximal com-
ponents of Noether-Lefschetz locus for
Beilinson-Hodge cycles, Math. Ann. 341
(2008), 169-199

8. “J. Lewis and S. Saito, Algebraic cycles
and Mumford-Griffiths invariants, Amer.
J. of Math. 129 (2007), 1449-1499

9. “M. Asakura and S. Saito, Beilinson’s

Hodge conjecture with coefficient for open
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10.

11.

complete intersections, London Math. So-
ciety Lecture Note Series 344 (2007), 3-37

“M. Asakura and S. Saito, Generalized Ja-
cobian rings for open complete intersec-
tions, Math. Nachr. 279 (2006), 5-37

“M. Asakura and S. Saito, Noether-
Lefschetz locus for Beilinson-Hodge cycles
I, Math. Zeit. 252 (2006), 251-237.
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. (1) Weak Bloch-Beilinson conjecture for

zero-cycles over local fields, (2) Cohomo-
logical approaches to rational points, (3)
MSRI, Berkeley, USA, (4) 2006 March.

. (1)  Noether-Lefschetz  problem  for

Beilinson-Hodge cycles on open surfaces,
(2) Antalya Algebra Days VIII, (3)
Antalya, Tuekey, (4) 2006 May.

. (1) Finiteness results for motivic cohomol-

ogy of arithmetic schemes, (2) Arithmetic
Geometry, (3) RIMS, Kyoto, Japan, (4)
2006 September,

. (1) Surfaces over a p-adic field with in-

finite torsion in the Chow group of 0-
cycles, (2) Algebraic cycles, motives and
A'-homotopy theory over general bases,
(3) Regensburg, Germany, (4) 2007 Fubru-

ary,

. (1) Surfaces over a p-adic field with infinite

torsion in the Chow group of 0-cycles, (2)
Workshop on the geometry of holomorphic
and algebraic curves in complex algebraic
varieties, (3) CRM, Montreal, Canada, (4)
2007 May,

. (1) Surfaces over a p-adic field with infinite

torsion in the Chow group of 0-cycles, (2)
Algebraic K-theory and its Applications,
(3) ICTP, Trieste, Italy, (4) 2007 June,

. (1) A conjecture of Colliot-Th’el‘ene

on zero-cycles over local fields, (2)
G’eom’etrie arithm’etique et vari’et’es ra-
tionnelles, (3) CIRM, Luminy, France, (4)
2007 December.
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forms, linear algebraic groups and coho-
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homological Hasse principle, special values
of zeta functions, (2) DO O OO0O00O0OO
(000O0)(3) 0000, Tokyo, Japan, (4)
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(1) 000000000000, (2) 000
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Tokyo, Japan, (4) 2009 December

(1) Equivariant weight homology and
Mckay correspondence, (2) Regulator III,
(3) University of Barcelona, Barcelona,
Spain, (4) 2010 July 19-23

(1) Cohomological Hasse principle and ap-
plications, (2) ICM (invited lecture), (3)
Hyderabad, India, (4) 2010 August 19-27

(1) Cohomological Hasse principle and res-
olution of singularities, (2) Seoul-Tokyo
Conferencce on Arithmetic and Algebtaic
Geometry, (3) KIAS, Seoul, Korea, (4)
2010 November 26-27

(1) Cohomological Hasse principle and
resolution of singularities, (2) Arithmetic
and Algebtaic Geometry, (3) University of
Tokyo, Tokyo, Japan, (4) 2011 January 18-
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(1) Hasse principles from Brauer to Kato
I1, (2) Spring School on higher dimensional
class field theory, (3) University of Mainz,
Mainz, Germany, (4) 2011 March 14-18
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I completed a joint paper with Kazuya Kato
on the formula of Riemann-Roch type general-
izing the conductor formula for varieties over a
local field and submitted it to a journal. I also
completed a joint paper with Ahmed Abbes on
ramification of varieties of arbitrary dimension
in positive characteristic and a paper on the
second Stiefel-Whitney class of the etale coho-
mology of middle degree of a variety of even
dimension and submitted them to journals.

It had been known to be abelian the graded
quotients of ramification groups of local field
of mixed characteristic. I proved that they are
killed by p and that the character groups are
related to differential forms. I also completed

a paper and submitted it to a journal.
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1. A. Abbes and T. Saito
transform and epsilon factors”, Composi-
tio Mathematica, 146-6, (2010) 1507-1551.

“Local Fourier

2. T. Saito “Hilbert modular forms and p-
adic Hodge theory” Compositio Mathe-
matica, 145-5, (2009) 1081-1113.

3. T. Saito “Wild ramification and the char-
acteristic cycle of an l-adic sheaf” Journal

de I'Institut de Mathematiques de Jussieu,
(2009) 8(4), 769-829

4. A. Abbes and T. Saito “Analyse micro-
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. K. Kato and T. Saito “Ramification theory
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Math. 168 (2008), 33-96.
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etale sheaf 7, Inventiones Math. 168 No.
3 (2007) 567-612
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cleanliness”, arXiv:1007.3873
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arXiv:1007.0310
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arXiv:1005.2824
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22, Tsinghua Univ.)

.gb0oobooboo 2009000000

(0)0OUOO0O ODU0DUOO0OOO Uoooo
oooooooo
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arithmetiques de Rennes, July 6-10, Univ.

de Rennes)

. Wild ramification and the characteristic

cycle of an l-adic sheaf, Chicago (March
14, 2007), A Conference Dedicated to
the Mathematical Heritage of Spencer J.
Bloch, Fields Institute, Toronto O O O,
March 19-23, 2007, Tokyo (April 11, 2007),
miniconference on Arithmetic Geometry,
Galois representations and modular forms,
Paris 13 00O 0O O, June 6-8, 2007, Alge-
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Oberwolfach O O O, Algebraic Analysis
and Around in honor of Professor Masaki
Kashiwara’s 60th birthday, Kyoto RIMS,
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Takeshi Tsuji is working on p-adic Hodge the-
oryl p-adic cohomology theory and their ap-
plications. Recently he is studying p-adic co-
homology of a proper smooth scheme over a
p-adic field with semi-stable reduction by us-
ing nearby cycles D-modules. In this aca-
demic year, he proved a compatibility of the
p-adic weight spectral sequence with algebraic
correspondences. He also succeeded in giving
an alternative simple construction of the maps
connecting p-adic étale cohomology and p-adic
nearby cycles with syntomic cohomology and
syntomic complexes, which have been playing
a crucial role in his research on p-adic Hodge
theory, by introducing a certain modified Falt-

ings site.
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. T. Tsuji, On nearby cycles and D-modules
of log schemes in characteristic p >
0, Compositio Mathematica 146 (2010),
1552-1616.

T. Tsuji, Purity for Hodge-Tate represen-
tations, to appear in Mathematische An-

nalen

. T. Tsuji, Notes

correspondence and Galois cohomology,

on p-adic Simpson

preprint.

c.ooon

1. On semi-stable smooth p-adic sheaves, In-
ternational conference: Hodge theory, San
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On log crystalline cohomology and arith-
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e I studied the group of diffeomorphisms

We showed
that the identitiy component of the group

preserving a given foliation.

of leaf preserving diffeomorphisms is a per-
fect group. We also constructed several
higher cocycles for such diffeomorphism

groups.

We consider the group Cont],(M?"*1 «) of
C" contactomorphisms with compact sup-
port of a contact manifold (M2 a) of
dimension (2n + 1) with the C" topology.
We show that the first homology group
of the classifying space BCont”,(M?"*+1 «)
for the C™ foliated M?"*! products with
compact support with transverse contact
structure « is trivial for 1 < r <
n + (3/2). This implies that the iden-
tity component Contl,(M?"1 a)y of the
group Contl(M?"*1 a) of contactomor-
phisms with compact support of a con-
nected contact manifold (M?"*1 «) is a

simple group for 1 <r < n + (3/2).

I studied on the group of real analytic dif-
feomorphisms. For U(1) fibered manifolds,
for manifolds admitting special semi-free
U(1) actions and for 2- or 3-dimensional
manifolds with nontrivial U(1) actions, we
show that the identity component of the
group of real analytic diffeomorphisms is a
perfect group. Herman showed the sim-
plicity of the identity component of the
group of real analytic diffeomorphisms of
tori 30 years ago and since that time there
had been no other real analytic manifolds
such that the identity component of the
group of real analytic diffeomorphisms is

perfect.

We show that any element of the identity
component of the group of C" diffeomor-
phisms Diff}(R™)¢ of the n-dimensional
FEuclidean space R™ with compact support
(1 £7r<o00, r#n+1) is written as a
product of two commutators. This state-
ment holds for the interior M™ of a com-
pact n-dimensional manifold which has a

handle decomposition only with handles of

34

. Takashi Tsuboi:

. Takashi Tsuboi:

indices not greater than (n—1)/2. For the
group Diff" (M) of C" diffeomorphisms of a
compact manifold M, we show the follow-
ing for its identity component Diff" (M)y.
For an even-dimensional compact mani-
fold M?™ with handle decomposition with-
out handles of the middle index m, any
element of Diff"(M?*™), (1 £ r < oo,
r # 2m—+1) is written as a product of four
commutators. For an odd-dimensional
compact manifold M?™*! any element of
Diff"(M?*™H)g (1 £ r < o0, 7 # 2m +
2) is written as a product of five com-
mutators. We showed also that For an
even-dimensional compact manifold M?2™
(2m > 6), Diff " (M?*™)y (1 £ r £ oo,
r # 2m + 1) is uniformly perfect. We
showed that for compact connected man-
ifolds M™ satisfying the condition above
for Diff " (M™)g to be uniformly perfect, the

group Diff" (M™)g is uniformly simple.
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“On the group of foli-
ation preserving diffeomorphisms”, Folia-
tions 2005, Lodz, World Scientific, Singa-
pore (2006) 411-430.

. Tomoo Yokoyama and Takashi Tsuboi:

“Codimension one minimal foliations and
the fundamental groups of leaves, Annale
de I'Institut Fourier 58 (2008) 723-731

. Takashi Tsuboi: “On the simplicity of the

group of contactomorphisms ”, Advanced
Studies in Pure Math. 52 Groups of Dif-
feomorphisms (2008) 491-504.

. Takashi Tsuboi: “On the uniform perfect-

ness of diffeomorphism groups”, Advanced
Studies in Pure Math. 52 Groups of Dif-
feomorphisms (2008) 505-524.

“Classifying spaces for
groupoid structures”, Foliations, Geom-
etry, and Topology: Paul Schweitzer
Festschrift,

498 (2009) 67-81.
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6. Takashi Tsuboi:

“On the group of real
analytic diffeomorphisms”, Annales Scien-
tifiques de I’Ecole Normale Supérieure, 49,
(2009) 601-651.

. Takashi Tsuboi: “On the uniform simplic-
ity of diffeomorphism groups”, Differen-
tial Geometry, Proceedings of the VIII In-
ternational Colloquium, Santiago de Com-
postela, 2008, World Scientific, Singapore
(2009) 43-55.

. Takashi Tsuboi: “On the uniform perfect-
ness of the groups of diffecomorphisms of
even-dimensional manifolds”, to appear in

Commentarii Mathematici Helvetici.
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alytic diffeomorphisms, ICM2006, Madrid,
2006 0 8 0.

. On the group of real analytic diffeomor-
phisms, Groups of Diffeomorphisms 2006,
oooo,20060 90.

. On the group of real analytic diffeomor-
phisms, Foliations, Topology and Geome-
try in Rio, PUC-Rio, Brazil, 2007 0 8 O .

. On the uniform perfectness of the group of
diffeomorphisms, July 9, 2008, VIII Inter-
national Colloquium on Differential Geom-
etry, Santiago de Compostela, Spain, 7-11
July 2008.
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. On the uniform perfectness of the group
of diffeomorphisms, Seminaire, Ecole Nor-
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On the uniform perfectness of the group
of diffeomorphisms, Centro de Recerca
Matematica, Barcelona, Spain, 2010 O 7
O 130.
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We study the generators and relations of the
Hopf algebra assicated to mixed elliptic mo-
tives. In particular, we are interested in the
case where the base scheme is the modular va-
riety. According to the theory of mixed ellip-
tic motives, the generators correspond to Heck
eigen cusp forms. Moreover the relations be-
tween these generators are realted to the inter
section form for higer Chow groups of modular
varieties. For the precise study of these inter-
section form, we study the regulator maps for
modular verieties to the Deligne cohomolgy. In
this problem, non-vanishing properites are im-
portant and for this reason, the relation be-
tween regulator map and the spcial values of
This

In

automorphic L fuctions are important.

point of view is pointed out by R.Hain.
this year, we get satisfactory results on this re-
lation. The key ingredient for this method is
a generalization of Rankin-Selberg method ap-
As a

consequence, we show that the regulator of cup

plied to relative Deligne cohomologies.

product of two Beilinson’s Eisenstein elements
is equal to the special value of automorphic L

funcitons.
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DGA and the F)-fundamental group of an
F, schemes, in Cycles, Motives and Shiura
varieties, Tata Institute of Fundamental
Research, Mumbai, India. 2010.
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3. Relative completion and Beilinson conjec-
ture for Kuga fiber sapce, Seoul-Tokyo
Conference on Arithmetic and Algebraic
Geometry, 2010/11/27 KIAS, Seul, Korea.

. Beilinson conjecture for Kuga fiber spaces
and relation of mixed elliptic Hopf alge-
bra, in International workshop on motives
in Tokyo part 6, 2010/12/13, The Univer-
sity of Toykyo

. Beilinson conjecture for Kuga fiber spaces
and relative bar complex, Arithmetic and
Algebraic Geometry 2011, 2011/1/19, The
University orTokyo.
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We investigate correlation functions in a peri-
odic box—ball system. For the second and the
third nearest neighbor correlation functions, we
give explicit formulae obtained by combinato-
rial methods. A recursion formula for a specific
N-point functions is also presented.

We constructed the conserved quantities of the
ultradiscrete KdV equation(UKDV eq.):

n

= minfl —up, Y (it - )]

k=—o0

t+1
un

with negative solitons by using the transforma-
tion to the BBS with larger box capacities. The
solutons to the UKDV eq. in which negative
solitons and ordinary solitons coexist are also
obtained as the solutions to this extended BBS.
In the BBS with box capacity one, every state
is obtained by ultradiscretization of a soliton
solution of the discrete KdV equation, and us-
ing this fact, initial value problem is solved in
elementary combinatorial methods. We conjec-
ture that this fact also holds for the extended
BBS and can be used to solve the initial value

problems.
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315209 (14 pages) (2009).

38

9.

10.

A. Nishiyama, T. Tokihiro, M. Badoual
and B. Grammaticos, “Modelling the mor-
phology of migrating bacterial colonies”
Physica D: Nonlinear Phenomena, 239,
1573-1580 (2010).

J. Mada and T. Tokihiro, “Correlation
functions for a periodic box-ball system”
J. Phys. A: Math. Theor. 43 135205 (15
pages) (2010).

c.oooo

1.

The exact correspondence between con-
served quantities of a periodic box-ball
system and string solutions of the Bethe
ansatz equations, Symmetries and Integra-
bility of Difference Equations (SIDE) VII ,
Melbourne, Australia, 10-14 0 July, 2006.

. Ultra discrete systems, Workshop on In-

tegrable Systems, IISc Mathematics Ini-
tiative, Department of Mathematics, In-
dian Institute of Science, Bangalore, India,
February 18-19, 2008.

. Periodic Box-Ball System: an Integrable

Second Workshop

on Nonlinearity and Geometry—Darboux

Cellular Automaton,

Days—, Banach Center Bedlewo, Poland,
April 13-19 (2008)

.gbobobooooooobooooobooon

0000000 90 24270000000
0 (2008)

. Box-Ball System and Toda equation, Ge-

ometric Aspects of Discrete and Ultra-
Discrete Integrable Systems, Department
of Mathematics, University of Glasgow,
UK, 30 March — 3 April (2009).

. Correlation function of periodic box-ball

system, China-Japan Joint Workshop on
Integrable Systems, Shaoxing, China, Jan-
uary 7-10 (2010).

. Correlation function for the periodic box-

ball system, Satellite cinference of ICM
2010, Integrable Systems and Geometry,
Pondicherry University, India, August 12-
17 (2010).



D.O0O

1. 00 ID00b0o0obooooooooon
gooobooooon

E.0000000

1. (00)00 OO0 (KANKI Masataka): Con-
served quantities and generalized solu-
tions of the discrete and ultradiscrete KAV

equation

F.OODOOOOOO

1. Journal of Physical Society of Japan, edi-

tor.

. Journal of Mathematical Sciences, The

University of Tokyo, editor.

. GCOE 00000 Algebraic and geomet-
ric aspects of discrete integrable systems
—Integrable systems and cluster algebras[]
Dec.14-17(2010), organizer[

H.OOOOODOOOO

1. Alfred Ramani (Centre de Physique Theo-
rique, Ecole Polytechnique, CNRS, 91128
Palaiseau, France) 24 Oct. — 18 Nov. 2010.
goooobobbooooon

. Fon-Che Liu (Department of Mathemat-
ics, Tamkang University, Tamsui, Taiwan)
11-12 Jan. 2011. OOODOOODOOOA
duality principle and applications[]

. Jyh-Hao Lee (Institute of Mathematics,
Academia Sinica,Taipei, Taiwan) 11-12
Jan. 2011. 000000000 DNLS and
the Reaction-Diffusion Systems Related to
the Nonlinear Schrodinger Equation with
Quantum Potential(l

39

00 0 (NAKAMURA Shu)

A 0000

O00o0oooooooooooooooooo
OO00o00o0oDooooooooooooooon
goooobooobooooboooooood
go200000o0o0oooon
(L)OoOoooUoDUOoOOOoO (0D (4100000
00oooooo)o
goooobooooobooobooboboa
go00oooOoooooooooooooooo
O0000oooooooooooogooooo
00000000 40o0oouooooooo
000000000000 000000 Melrose
0000000ooooooooooooa [10]
OO00oDoOooooooooooooooon
gooooooobbobooooooooga
(2000000000000 0DOODO0O0
000000oooo (00 [2,7,9)0F0Klopp0MO
LossO GO Stolz 0 00O 0O0O)O
goodoooboobooooooooood
gooooboooobooobooobooa
go0pDOO0o0ooooooooooogoooooo
OO0000o0oDoooooooooooooon
godooodboooobooooooboooda
Oo00doooopooooogogooooooo
O0000oooooooooooooogooo
OoOoOODOO0oO0oO0ooo000 alloy-type random
Schrédigner operatorsd random  displacement
modell random magnetic Anderson model O
000000 [2,7jo000oo0oooooooo
O0O0Ooooooo alloy-type model 0 00O OO
goobooooboobbooooooooooda
00000000000000o0ooooo 90
0000027 00b00ooooooooo
random displacement model 0 0000000
goooooad

I am working on differential equations ap-
pearing in mathematical physics, especially
Schrédinger equations, using theories of func-
tional analysis and partial differential equa-
tions. During the last academic year, I work
mainly on the following topics:

(1) Scattering theory on scattering manifolds
([4,10]. Joint work with K. Ito).

We constructed a time-dependent scattering

theory for Schrodinger operators on a class



of manifolds called scattering manifolds, which
are noncompact manifolds with asymptotically
conic ends. In [4], we introduced the framework
of the scattering theory, proved the asymptotic
completeness, and showed the equivalence of
our definition of the scattering matrices with
that by Melrose and his collaborators. In [10],
we studied the microlocal properties of the
scattering matrices, and showed that they are
Fourier integral operators.

(2) Analysis of random Schrédinger operators
with non-sign definite perturbations ([2,7,9].
Joint work with F. Klopp, M. Loss, G. Stolz).
In the study of the spectrum of random
Schrédinger operators, usually the local poten-
tials are supposed to be sign definite. In partic-
ular, two key lemmas of the proof of Anderson
localization, the Wegner lemma and the Lif-
shitz tail, rely on the monotonicity of the per-
turbations. However, certain important mod-
els including alloy-type models with non-sign
definite local potentials, random displacement
models and random magnetic Anderson models
have non-monotonous perturbations, and hence
usual methods do not apply. In [2,7], we stud-
ied the Lifshitz tail for the non-monotonous
alloy-type models, and proved Anderson local-
ization for some classes of models. In [9], based
on the methods and results of the above pa-
pers, we proved the Anderson localization for

the random displacement models.
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. “Lifshitz tails for Schrédinger operators
with non-sign definite random potentials”,
Dec. 8, 2009 (Mini-Workshop: “ Mod-
eling and Understanding Random Hamil-
tonians: Beyond Monotonicity, Linearity
and Independence” , Oberwolfach Mathe-
matics Institute, Dec 7 - Dec. 11, 2009)

. “Remarks on Fundamental Solutions to
Schrodinger Equation with Variable Coef-
ficients”, (Seminar during Research Pro-
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EPFL, Laussane, February 16, 2010.

. “Remarks on scattering theory for
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dom Schrédinger Operators, May 31 - June
4, 2010), Centre Interfacultaire Bernoulli,
EPFL, Lausanne, May 31, 2010.

. “Remarks on Fundamental Solutions to
Schrodinger Equation with Variable Co-
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during Research Program: Spectral and
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I have given a number of talks based on the
results obtained by the research supported
by Grant-in-Aid for Scientific Research (S) in
2005-2009 for a better global recognition of the
achieved works of the program. My research
was focussed on the applications of the second
main theorem with truncated counting function
of level one for entire holomorphic curves f into
a semi-abelian variety A. An application to
the algebraic degeneracy problem for holomor-
phic curves into algebraic varieties had been ob-
tained (jointly with J. Winkelmann and K. Ya-
manoi). Let D be a general hypersurface of A.
Then jointly with P. Corvaja (Udine) we proved
that the isomorphism class of a polarized semi-
abelian variety (A, D) is essentially determined
by the germ of the discrete points distribu-
tion, f’l(D)OO at the infinity. Also, the Zariski
denseness of f(C) N D in D was obtained. I
continued the study on the fundamental conjec-
ture for holomorphic curves by means of a dif-
ferentiable connection on the holomorphic tan-
gent bundle. Jointly with J. Winkelmann we
found a new phenomenon of the value distri-
bution of holomorphic maps into a kéahler or
non-kéhler compact manifold. Jointly with S.
Hamano (Fukushima Univ.) we made some ad-
vances on Oka’s extra-zero problem with some

new examples.
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. Noguchi, J., Some results in the analogue
of Nevanlinna theory and Diophantine ap-
proximations, Proc. Diophantine Geome-
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etry and Related Topics, Fields Institute,
Toronto, 17 November 2008 (Canada) O
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bolic Geometry, University of Montreal, 8
November 2008 (Canada) OO0 00O .
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Symposium on Complex Analysis in Sev-
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. Forum Mathematicum, de Gruyter, Editor
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. Journal of Mathematical Analysis and
Applications, Elsevier, Associate Editor
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Kobayashi Hyperbolicity and Diophantine
Approximation, July 20-23 2007, Komaba
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Effective Aspects of Complex Hyperbolic
Varieties, 10-14 September, 2007, Aber
Wrac’h France, Scientific Committee.

Geometry of Holomorphic and Algebraic
Curves in Complex Algebraic Varieties, 30
April-4 May, 2007, Centre Rechereches
Mathematiques, Université de Montréal

Canada, Scientific Committee.
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One of the main object in the study of recent

conformal geometry is the @-curvature, which



is a local Riemannian invariant that has weak
conformal invariance. As an analogy, one can
define @-curvature for CR manifolds but its
study is much difficult due to the following fact:
conformal @-curvature is defined by using de
Rham complex, while CR @-curvature based
on Rumin complex — a sequence of CR invari-
ant differential operators that are not elliptic.

In this year, using the fact that the first vari-
ation of the Ricci tensor under the scaling of
Levi-metric is given by a composition of two
operators in the Rumin complex, we express Q-
curvature as a double divergence of (1, 1)-form.
As a result we show that the integral of the Q-
curvature for integrable CR manifolds always
vanishes.

On the other hand, based on the asymptotic
analysis of ACH Einstein metric by Yoshihiko
Matsumoto (graduate student), we can show
that the integral of Q-curvature does not vanish
for almost all “partially” integrable CR mani-
folds.

The former is a result believed by many re-
searchers, while the latter is an unexpected dis-
covery and showing a new direction of research

in CR geometry.
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applications 144, 61-76, Springer 2008.
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We consider the set of all Young diagrams
which are located inside a given rectangular
and have a fixed volume with height differences
0 or 1. A uniform probability measure on such
set gives a random structure to the Young di-
Under the limit as the size of the

Young diagrams diverges keeping the ratio of

agrams.

height /width of the rectangular and the ratio
of area, we can show that the boundaries of the
Young diagrams converge to a definite curve.
This curve is a part of the so-called Vershik
curve defined on an infinite region. From the
viewpoint of a particle system, such limit theo-
rem can be reduced to establish the equivalence
of ensembles for the canonical ensembles de-
termined from a spatially inhomogeneous con-
served quantity and to find its macroscopic pro-
file. In particular, the limit profile determines
the Vershik curve. For the proof of the equiv-
alence of ensembles, we need to show the local
limit theorem for a sum of independent random
variables with growing weights, which is an in-

teresting new problem in probability theory.

46

B.ODOOO

1. T. Funaki, Y. Hariya, F. Hirsch and M.
Yor:
construction of certain Wiener integrals”,
Stoch. Proc. Appl., 117 (2007), 1-22.

“On some Fourier aspects of the

2. T. Funaki: “Dichotomy in a scaling limit
under Wiener measure with density”, Elec-
tron. Comm. Probab., 12 (2007), 173-183.

3. 0000: “0000o0oooooooo”,
00, 60 (2008), 113-133.
4. E. Bolthausen, T. Funaki and T. Otobe:

“Concentration under scaling limits for
weakly pinned Gaussian random walks”,
Probab. Theory Relat. Fields, 143 (2009),
441-480.

5. T. Funaki and B. Xie: “A stochastic
heat equation with the distributions of

Lévy processes as its invariant measures”,
Stoch. Proc. Appl., 119 (2009), 307-326.

. T. Funaki:

scale interacting systems”, In Selected Pa-

“Stochastic analysis on large

pers on Probability and Statistics, Trans-
lations, Series 2, 227 (2009), 49-73, Amer-

ican Mathematical Society.

. T. Funaki and T. Otobe: “Scaling limits
for weakly pinned random walks with two
large deviation minimizers”, J. Math. Soc.
Japan, 62 (2010), 1005-1041.

. T. Funaki and M. Sasada: “Hydrodynamic
limit for an evolutional model of two-
dimensional Young diagrams”, Comm.
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0 280.

. Hydrodynamic limit for a dynamic model

of 2D Young diagrams, Univ. Paris 6/7,
20100 50 40.

. Hydrodynamic limit for a dynamic model

of 2D Young diagrams, 5th Pacific Rim
Conference on Mathematics, Stanford Uni-
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diagrams, Large Scale Stochastic Dy-
namics, Mathematisches Forschungsinsti-
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derivation of nonlinear PDEs, Mathemat-
ical Colloquium, Technische Universitit
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I have been studying 4-dimensional topology
and gauge theory, in particular an aspect of
gauge theory as infinite dimensional geometry.
My current interest is mainly how to deal with
noncompactness of moduli spaces.

I am writing a paper with Tian-Jun Li about
the Pontrjagin-Thom construction and nonlin-
ear Fredholm theory, which would be a basis of
our research project.

Two years ago I formulated a version of the
Seiberg-Witten equation on 4-manifolds with
their structure groups lifted to Spin(4) xi;
Pin(2). Recently Nobuhiro Nakamura ob-
tained some geometric applications of this con-
struction. To understand the behavior of the

construction better, I investigated the con-



nected sum formula for the invariant corre-
sponding to the construction, and found a phe-
nomenon which did not occur in the case of the
original Seiberg-Witten invariant.

I am also working with Takahiko Yoshida and
Hajime Fujita on a localization property for the
solutions of perturbed twisted Dirac operator
on closed symplectic manifolds with real po-
larizations, which is a new approach to com-
pare Spin® polarizations and real polarizations.
Last year we applied its equivariant version to
obtain a new alternative proof of Guilemen-
Sternberg’s quantization conjecture, for which
several proofs are already known. This year we
calculated local indices of several explicit ex-

amples of singular fibers.
B.OOOO

1. M. Furuta, Y. Kametani and N. Minami:
“Nilpotency of the Bauer-Furuta stable
homotopy Seiberg-Witten invariants”, Ge-
ometry and Topology Monographs [0 10
(2007) 147-154.

2. M. Furuta, Y. Kametani, H. Matsue and
N. Minami:

siderations of the Bauer-Furuta stable ho-

“Homotopy theoretical con-

motopy Seiberg-Witten Invariants”, Ge-
ometry and Topology Monographs, Geom-
etry and Topology Monographs 10 (2007)
155-166.

3. M. Furuta, Index theorem. 1. Trans-
lated from the 1999 Japanese original by
K. Ono.

Monographs, 235. Iwanami Series in Mod-

Translations of Mathematical
ern Mathematics. American Mathemati-
cal Society, Providence,RI, 2007.

. H. Fujita, M. Furuta and T. Yoshida
“Torus fibrations and localization of index
I”, J. Math. Sci. Univ. Tokyo 17 (2010),
no. 1, 1-26

5. M. Furuta, Y. Kametani, H. Matsue and
N. Minami:

Witten invariants and Pin bordisms”,

“Stable-homotopy Seiberg-

preprint.
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6. M. Furuta and Y. Kametani: “Equivariant
maps and KO*-degree”, arXiv:0502511v2

preprint.

7. H. Fujita, M. Furuta and T. Yoshida
“torus fibration
of Riemann-Roch
arXiv:0910.0358, preprint

localization
II77 ,

and

numbers

8. H. Fuyjita, M. Furuta and T. Yoshida
“torus fibration
of Riemann-Roch
arXiv:1008.5007v1, preprint

localization
1117,

and

numbers
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1. ”Pontrjagin-Thom construction and non-
linear Fredholm theories”, Third Yam-
abe Memorial Symposium, Geometry and
Symplectic Topology, University of Min-
nesota 0 2006 0 900 (O00O), MIT 2006
0900 (00O),
THES, 20060 1100 (0DOO0O)

Hayashibara Forum,

2. 7 An integral lift of Rokhlin invariant”, Dif-
ferential Geometry and Symplectic Topol-
ogy Seminar, University of Minnesota 2006
0 900 (O00), Brandeis University O
20060 900 (ODO)

3. "What is gauge theory?”, University of
Minnesota, Colloquium 2006 0 90 (O 0O)

. "Pontrjagin-Thom  construction  and
non-linear Fredholm theories”, Algebraic
Topology:Old and New-M.M.Postikov
Memorial, Poland Conference, Stefan Ba-
nach International Mathematical Center,

(Bedlewo) 20070 6 0 OO OOOOO

5. "Framed bordism invariants in non-linear
Fredholm theories”, Tokyo-Seoul Confer-
ence in Mathematics Geometry and Topol-
ogy, 0O OO 20070 110

6. "How to count Bohr-Sommerfeld orbits”,
ooogooo,20080 30 O0OOO

7. ”Gauge theories and group actions — a
survey”, Transformation Groups in Topol-
ogy and Geometry, University of Mas-
sachusetts at Ambherst, 2008 0 70 (0 O)



8. "Framed bordism invariants in nonlinear 3. Journal of Mathematical Sciences, The

Fredholm theories”, ”710/8 inequality for University of Tokyo 00O 0O O

10.

spin 4-manifolds with by > 0”7, ”Torus
fibration and a localization of Riemann-
Roch number” Morning Center of Mathe-
matics, workshop on symplectic geometry
and colloquium, Chinese Academy of Sci-
ences, Beijing, 2008 0 70 (0 0)

. "Polarization and Localization”, Univer-

sity of Miami Department of Mathematics.
Colloquium 2008 O 100, (O O), Univer-
sity of Michigan, Geometry seminar, 2008
0120 (00O)

of
Riemann-Roch number”, Harvard Univer-
sity, 2008 O 10 O (O O), Michigan State
University 2009 0 00O (O00), Columbia
University (0 0O) 2009000

?Torus fibration and localization

H OOOODODOOoOoOoOo

Daniel

Ruberman (Brandeis University),

“Periodic-end manifolds and SW theory”,
Tuesday Seminar on Topology, November 2,
2010.
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My research is concerned with nonlinear par-
tial differential equations of the elliptic and
parabolic types (including pseudo-differential
equations). The goal is to study qualitative
properties of solutions from the point of view
of dynamical systems, and to analyze various
kinds of singularities that arise in those equa-
tions. I also work on homogenization problems.

Here are what I have done this year:

(1) Mathematical analysis of a 3D model
in cellular electrophysiology: The
classical Hodgkin-Huxley system and the
FitzHugh-Nagumo system, which describe
the transmission of nerve pulses, are for-
mulated by approximating the long nerve
cell by a one-dimensional cable. If we

take into account the 3D structure of the

cell, then the resulting model becomes a

pseudo-differential equation on the sur-

face of the cell.

known mathematically about this 3D sys-

Previously little was

tem. By introducing the concept of “quasi-
positivity of an operator”, we proved uni-
form boundedness of solutions and studied

the properties of global attractors ([10]).

(2) Singular limit of anisotropic diffusion
equations and the interface motion:
It is known that the singluar limit of cer-
tain types of nonlinear diffusion equations
is a generalized mean curvature flow. We
studied anisotropic Allen-Cahn type equa-
tions and obtained a sharp estimate for the

location of limit interfaces (]9]).

(3) Asymptotic behavior of semiliner dif-
fusion equations on R: We studied
semilinear diffusion equations of the form
Uy = Uz + f(u) on R and proved that any
bounded nonnegative solution whose ini-
tial data has compact support converges to
a stationary solution as t — oco. We also
proved sharp transition between propaga-

tion and extinction of fronts ([8]).

(4) A variational problem for maximiz-
ing the traveling wave speed: We
considered a KPP type diffusion equation
Uy = Uge + b(x) f(u), where b(x) is peri-
odic. The goal is to determine the coef-
ficient b(x) that maximizes the traveling
wave speed. We showed that the maximal
speed is achieved when b(z) is periodically

arrayed Dirac’s delta functions ([7]).
Here are other topics I studied recently:

(5) Asymptotic stability of planar waves in the
Allen-Cahn equation: [6]



. X. Liang, X. Lin and H. Matano:

Rate of blow-up in a two-dimensional har-

monic map heat flow: [5]

Behavior of planar traveling waves in the

presence of obstacles: [4]

Classification of blow-up in supercritical

nonlinear heat equations: [3]

Singular limit of the Allen-Cahn equation
and the FitzHugh-Nagumo sytem: [2]

B.OOOO
1. B. Fiedler and H. Matano: “Global
dynamics of blow-up profiles in one-

dimensional reaction diffusion equations”,
J. Dynamics and Differential Equations
19, no. 4 (2007), 867-893.

. M. Alfaro, D. Hilhorst and H. Matano:

“The singular limit of the Allen-Cahn
equation and the FitzHugh-Nagumo sys-
tem”, J. Differential Equations 245, no. 2
(2008), 505-565.

. H. Matano and F. Merle: “Classification of

Type I and Type II behaviors for a super-
critical nonlinear heat equation”, J. Funct.
Anal. 256, no. 4 (2009), 992-1064.

. H. Berestycki, F. Hamel and H. Matano:

“Bistable travelling waves around an ob-
stacle”, Comm. Pure Appl. Math. 62,

no. 6 (2009), 729-788.

. S.B. Angenent, J. Hulshof and H. Matano:

“The radius of vanishing bubbles in equiv-
ariant harmonic map flow from D? to S?”,
SIAM J. Math. Anal. 41, no. 3 (2009),
1121-1137.

. H. Matano, M. Nara and M. Taniguchi:

“Stability of planar waves in the Allen-
Cahn equation”, Comm. Partial Differ-
ential Equations 34, no. 7-9 (2009), 976—
1002.

“A
variational problem associated with the

minimal speed of travelling waves for
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10.

. M. Alfaro,

spatially periodic reaction-diffusion equa-

tions”, Trans. Amer. Math. Soc. 462

(2010), 5605-5633.

. Y. Du and H. Matano: “Convergence and

sharp thresholds for propagation in non-
linear diffusion problems”, J. Eur. Math.
Soc. 12, no. 2 (2010), 279-312.

H. Garcke, D. Hilhorst,
H. Matano and R. Schaetzle: “Motion
by anisotropic mean curvature as sharp
interface limit of an inhomogeneous and
anisotropic Allen-Cahn equation”, Proc.
Royal Soc. Edinburgh, Ser. A 140 (2010),
673-706.

H. Matano and Y. Mori: “Global existence
and uniqueness of a three-dimensional
model of cellular electrophysiology”, Dis-
crete and Continuous Dynamical Systems,
Ser. A 29, no 4 (2011), 1573-1636.
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. “Front propagation in spatially ergodic

Conference on Mathematical
Challenges Motivated by Multi-Phase Ma-

terials, Anogia, June, 2009 (0O O O).

media”,

“Homogenization limit of reccurent trav-
eling waves in a 2D cylinder with saw-
The Second Chile-
Japan Workshop on Nonlinear Elliptic and
Parabolic PDEs, Tokyo, December, 2009
(oooo).

toothed boundary”,

“Singular limit of the Allen-Cahn equa-
tion”, 7th East Asia Conference on PDE’s,
Hong Kong, December, 2009 (O O).

. “Global solutions for a 3D model of cel-

lular electrophysiology”, ReadiLab confer-

ence on “Spatio-temporal patterns: from
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mathematics to biomedical applications”,
Archamps, March, 2010 (0O OO).

. “Threshold and generic type I behaviors

for a supercritical nonlinear heat equa-
8th AIMS International Confer-

ence on “Dynamical Systems, Differen-

tion”,

tial Equations and Applications”, Dresden,
May, 2010 (OO O).

. “Front propagation on nonlinear diffusion

equation on hyperbolic space”, Workshop
on Recent Advances on de Giorgi’s Con-
jecture and the Study of Entire Solutions
of Nonlinear Scalar Equations, Banff, Au-
gust, 2010 (OO O).

. “Comparison of the rescaled energy for

supercritical nonlinear heat equations”,
4th Euro-Japanese Conference on Blow-
up, Leiden, September, 2010 (0 O O0O).

. “Front propagation under ergodic pertur-

bations; Front progapation in the hy-
perbolic space”, Conference on Nonlinear

PDE’s, Pohang, October, 2010 (O O ).

“Front propagation in hyperbolic space”,
Conference on Interface Motion and Trav-
eling Waves in Reaction Diffusion Equa-
tions, Shanghai, October, 2010 (O O).

“Global solutions for a 3D model of cellu-
lar electrophysiology”, Conference on Far-
From-Equilibrium-Dynamics 2011, Kyoto,
January, 2011 (0O OO).
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search on a 3D cellular model.
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Seminar talk at the University of Tokyo and

joint research on nonlinear analysis.
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(a)Via arithmetic fundamental groups, study
interactions between number theory and topol-
ogy.

(b)Using algebraic/geometric algorithms, de-
sign and deliver practical algorithms such as

pseudorandom number generators.
B.OOOO

1. Makoto Matsumoto, Isaku Wada, Ai Ku-
ramoto, Hyo Ashihara, “Common Defects
in Initialization of Pseudorandom Number
Generators,” ACM Trans.
and Computer Simulation 17(4):
0210000

on Modeling
(2007).

2. Makoto Matsumoto, Mutsuo Saito, Takuji

Nishimura, and Mariko Hagita. “A Fast



Stream Cipher with Huge State Space
and Quasigroup Filter for Software,” in:
Carlisle M. Adams, Ali Miri, Michael J.
Wiener Ed. Selected Areas of Cryptog-
raphy 2007 (SAC 2007), Lecture Notes
in Computer Science 4876, pp.245-262,
Springer-Verlag 2007.

. Haramoto, H., Nishimura, T., Matsumoto,
M., Panneton, F, L’Ecuyer, P. ”Efficient
Jump Ahead for Fs-linear Random Num-
ber Generators” INFORMS Journal of
Computing, 20 (3), pp.385-390 (2008).

. Mariko Hagita, Makoto Matsumoto, Fu-
mio Natsu, Yuki Ohtsuka.

recting Sequence and Projective De Bruijn

“Error Cor-

Graph,” Graphs and Combinatorics 24,
pp-185-194 (2008)

. Hiroshi Haramoto, Makoto Matsumoto,
and Pierre L’Ecuyer. “A Fast Jump Ahead
Algorithm for Linear Recurrences in a
Polynomial Space,” Lecture Notes in Com-
puter Science 5203, Sequences and Their
Applications - SETA 2008, pp.290-298,
2008.

. Hiroshi Haramoto, Makoto Matsumoto.
“A p-adic algorithm for computing the
inverse of integer matrices,” Journal
of Computational and Applied Math-
225 (2009), pp. 320-322.

d0i:10.1016/j.cam.2008.07.044

ematics

. Richard Hain, Makoto Matsumoto. “Rel-
ative Pro-¢ Completions of Mapping Class

Groups,” Journal of Algebra, vol. 321
(2009), pp. 3335-3374.
. Mutsuo Saito, Makoto Matsumoto. “A

PRNG specialized in double precision
floating point numbers using an affine
transition,” in: Monte Carlo and Quasi-
Monte Carlo Methods 2008, P. L’Ecuyer
and A. Owen (Ed.), Springer-Verlag 2009.
pp.589-602.

. Shin Harase, Makoto Matsumoto, and

Mutsuo Saito.  “Fast lattice reduction
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10.

for Fy-linear pseudorandom number gen-
erators,” Mathematics of Computation 80
(2011), 395-407.

Makoto Matsumoto, “Difference between
Galois representations in automorphism
and outer-automorphism groups of a fun-
damental group” Proceedings of the Amer-
ican Mathematical Society 139 (2011),
1215-1220.
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Montreal.
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of Montreal.
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. 20090 8 O 28 O Differences between Ga-

lois representations in automorphism and
outer-automorphism groups of the funda-
mental group of curves “Anabelian Geom-
etry” workshop 8/24-28 Newton Institute,
Cambridge (Invited Speaker).

. 2009/9/16 “Study of Galois representa-

tions via Teichmiiller modular groups.”



The international symposium Geometry
and Analysis of Automorphic Forms of
Several Variables, 14-17, September 2009
at Tokyo in honor of Professor Takayuki
Oda on the occasion of his 60th birthday
(Invited Speaker)

. 2009/10/20 “Relations among Dehn twists
given by deformation of simple singulari-
ties" OO0 DOOO0OO0OO0OO0OO0OOOOO
oo

. 2010/08/16 “Variants of Mersenne twister
suitable for graphic processors” 9th Inter-
national Conference on Monte Carlo and
Quasi-Monte Carlo Methods in Scientific
Computing, 00000000000 (with
M. Saito)

10. 2010/10/29 “Universal mixed elliptic mo-
tive and derivation algebra of the fun-
damental group of one-punctured elliptic
curve” The 3rd MSJ-SI: Development of
Galois-Teichmiiller Theory and Anabelian
Geometry, RIMS Kyoto University. (with
Richard Hain)
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000 « 000000000000 orbifold
Bogololov-Miyaoka-Yau 0 0 O ¢;(Q{aC))? <
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C.Simpson 00 00000000000000O0
Oo00oodooooooooooooogoon
O0Higes DODOOOOODODODOOODOO
O000000O0OHiggsDOOOODODOOOOQd
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Outline of research activities:
My recent research is mainly concerned with
subvarieties and vector bundles on algebraic va-

rieties.

Let

C be an irreducible curve on a minimal

1. Curves on algebraic surfaces.

algebraic surface X of general type de-
A

known conjecture due to Green-Griffiths-Lang

fined over the complex numbers. well
suggests that the canonical degree CKx
should be bounded from above by a certain
function L(g(C), K?,ca(X)) of the geometric
genus g(C)) and of the topological invariants
K?,c3(X). Under the assumption K2 > cp(X),
the orbibundle Bogomolov-Miyaoka-Yau in-
equality ¢ (Q2(aC))? < 3c2(Q(aC)) with a suit-
able choice of parameter a gives an explicit
funcrtion L(g(C), K2, c2(X)), which is an op-
timal upper bound of CK in general (Miyaoka
2008). By replacing C with reducible curves, I
found that the same method gives an estimate
of the numbers of lines and conics on a polar-
ized K3 surface (X, H) or on a canonically po-
larized surface (X, K) of general type. For ex-
ample, when the degree H? is sufficiently high,
the number of lines on a polarized K3 surface
(X, H) is at most 24.

2. Higgs bundles. A Higgs bundle is a vector
bundle together with an action of the tensor al-

gebra Sym O generated by the tangent sheaf ©.

o7

There are deep results on Higgs bundles due to
N. Hitchin, C. Simpson and T. Mochizuki, all
of which being based on differential geometry.
I tried to reconstruct the theory of Higgs bun-
dles in a purely algebraic terms, showing that
a Higgs bundles are decomposed to direct sum
of components with respect to eigen-forms of
the Higgs field and that each component is em-
bedded into standard Higgs bundles. The next
goal would be algebraic proof of several stan-
dard results like the Bogomolov inequality for

stable Higgs bundles.

B.OODOO
1. Y. Miyaoka : ““Counting lines and conics
on a surface”, Publ. RIMS 45 (2009), 919

- 923.

2. Y. Miyaokall ““Stable Higgs bundles with
trivial Chern classes. Several examples”,
Proc. Steklov Inst Math. 264 (2009), 123
- 130.

3. Y. Miyaoka : ““The orbibundle Miyaoka-
Yau-Sakai
Bogomolov-McQuillan therorem”,
RIMS 44 (2008), 403 — 417.

inequality and an effective
Publ.

C.0000 Talks

1. The Bogomolov inequality for semistable
Higgs bundles, KIAS, Seoul, 20100 110

2. 000 0Bogomolov 00 O O O Miyaoka- Yau
O000o00o0O0oOoUoooooooooo
ooooooo2010000

3. On the structure of Higgs bundles, Alge-
braic geometry in characteristic p, 0 O O
ooooz2010000

. Thirty years of the Bogomlov-Miyaoka-
Yau inequalities, Invariants in Algebraic
Geometry, 000000020090 110

5. Bogomolov-Kobayashi-Uhlenbeck-Yau-
Simpson inequality for Higgs bundles,
Geometric Analyiss, Present and Future,
Harvard University, U.S.A. ;2008 0 0 O
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Xavier Roulleau : “JSPS Visiting Research Fel-
low”0 2008.11.01 — 2010.10.31) . He studies al-
gebraic geometry, specifically analysis of alge-
braic varieties via global sections of cotangent
bundles.
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My research field is inverse problems in mathe-
matical sciences. 0 In particular, I am studiyng
determination of parameters such as coeffi-
cients, nonhomogeneous terms in evolution
equations and determination of shapes of do-
mains from overdetermining data.

I describe the achievements in 2010 separately



for convenience according to
e Academic researches
e Researches for real uses

Academic researches

In 2010 I published 11 papers in journals with
peer review systems.

For proving the uniqueness and the condi-
tional stability for inverse problems of deter-
mining spatially varying coefficients in evolu-
tionary equations by means of finite numbers
of observations of solutions in subboundaries
or subdomains, as key tools we can use Car-
leman estimates which are weighted L? esti-
mates. Indeed a method by Carleman esti-
mate is a unique mathematical methodology for
such inverse problems, and I have been work-
ing many years and published many papers. In
2009 by an invitation of "Inverse Problems”
which gains the highest reputations as the jour-
nal on inverse problems, for the 25th year spe-
cial issue, I published a survey paper [12] on
Carleman estimates and its applications, and
the paper keeps a high record of downloads.
Moreover as papers on inverse problems by
Carleman estiamtes, I published [4], [14], [16],
[17], [21].

neering, I established the uniqueness in deter-

Related with environmental engi-

mining order and coefficient by boundary data
for a one-dimensional fractional diffusion equa-
tion [13] and this is the first achievement for the
inverse problems among numerous papers on
forward problems for fractional diffusion equa-
tions. Moreover I have published an inverse
problem on the phase transition [15], stability
on an inverse problem by Dirichlet-to-Neumann
map for hyperbolic equation [18], the unique-
ness for inverse electromagnetic obstacle scat-
tering problem with polyhedra scatterers [19],
mathematical analysis and numerical methods
for the determination of initial value for a heat
equation [20].

Researches for real uses

With my international team composed of vis-
itors by the GCOE program and the grants
by JSPS and Nippon Steel Corporation, I have

continued joint research projects with Nippon

99

Steel Corporation and I am developing fast nu-
merical methods for various problems, and I

put them to practical uses.

B.OODOO

1. O.Y. Imanuvilov, G. Uhlmann and M. Ya-
mamoto: “The Calderén problem with par-
tial data in two dimensions”, J. Amer.
Math. Soc. 23 (2010) 655-691.

2. J.J. Liu and M. Yamamoto: “A backward
problem for the time-fractional diffusion
equation”, Appl. Anal. 89 (2010) 1769-
1788,

“On the

interplay of source conditions and varia-

3. B. Hofmann and M. Yamamoto:

tional inequalities for nonlinear ill-posed
problems”, Appl. Anal. 89 (2010) 1705—
1727.

J. Tort and M. Ya-

mamoto: “Determination of source terms in

. P. Cannarsa,

a degenerate parabolic equation”, Inverse
Problems 26 (2010), 105003, 20 pp.

5. H. Brunner, L. Ling and M. Yamamoto:
“Numerical simulations of 2D fractional
subdiffusion problems”, J. Comput. Phys.
229 (2010) 6613-6622.

6. W. Chen, J. Cheng, M. Yamamoto and
W. Zhang:“The monotone Robin-Robin
domain decomposition methods for the
elliptic problems with Stefan-Boltzmann

conditions”, Commun. Comput. Phys. 8
(2010) 642-662.

7. Y. Wang, J. Cheng, J. Nakagawa and M.
Yamamoto: “A numerical method for solv-
ing the inverse heat conduction problem
without initial value”, Inverse Probl. Sci.
Eng. 18 (2010) 655-671.

8. G. Yuan and M. Yamamoto: “Carleman
estimates for the Schrodinger equation and
applications to an inverse problem and
an observability inequality”, Chin. Ann.

Math. Ser. B 31 (2010) 555-578.



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

J. Nakagawa, K. Sakamoto and M. Ya-
mamoto:  “Overview to mathematical
analysis for fractional diffusion equations
- new mathematical aspects motivated by
industrial collaboration”, J. Math-for-Ind.

2A (2010), 99-108.

J. Elschner and M. Yamamoto: “Unique-
ness in inverse elastic scattering with
finitely many incident waves”, Inverse

Problems 26 (2010), 045005, 8 pp.

“Re-

covering a Lame kernel in a viscoelastic

V.G. Romanov and M. Yamamoto:

equation by a single boundary measure-
ment”, Appl. Anal. 89 (2010) 377-390.

M. Yamamoto: “Carleman estimates for
parabolic equations and applications”, In-

verse Problems 25 (2009) 123013 (75pp).

J. Cheng, J. Nakagawa, M. Yamamoto and
T. Yamazaki:

problem for a one-dimensional fractional

“Uniqueness in an inverse

diffusion equation”, Inverse Problems 25
(2009) 115002 (16 pp).

A. Benabdallah, M. Cristofol, P. Gaitan
and M. Yamamoto: “Inverse problem for a
parabolic system with two components by
measurements of one component”, Appl.

Anal. 88 (2009) 683-709.

D. Homberg, N. Togobytska and M. Ya-
mamoto: “On the evaluation of dilatome-
ter experiments”, Appl. Anal. 88 (2009)
669-681.

O. Yu.

M. Yamamoto:

J.-P. Puel and

“Carleman estimates for

Imanuvilov,

parabolic equations with nonhomogeneous
boundary conditions”, Chin. Ann. Math.
Ser. B 30 (2009) 333-378.

G. Yuan and M. Yamamoto: “Lipschitz
stability in the determination of the princi-
pal part of a parabolic equation”, ESAIM
Control Optim. Calc. Var. 15 (2009) 525—

554.

M. Bellassoued, M. Choulli and M. Ya-

mamoto: “Stability estimate for an in-
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19.

20.

21.

verse wave equation and a multidimen-
sional Borg-Levinson theorem”, J. Differ-
ential Equations 247 (2009) 465-494.

H. Liu, M. Yamamoto and J. Zou: “New
reflection principles for Maxwell’s equa-
tions and their applications”, Numer.
Math. Theory Methods Appl. 2 (2009) 1-

17.

J. Li, M. Yamamoto and J. Zou: “Condi-
tional stability and numerical reconstruc-
tion of initial temperature”, Commun.

Pure Appl. Anal. 8 (2009) 361-382.

S. Li, B. Miara and M. Yamamoto: “A
Carleman estimate for the linear shal-
low shell equation and an inverse source
problem”, Discrete Contin. Dyn. Syst. 23
(2009) 367-380.

c.ooon

1.

”Insdustrial mathematics in steel indus-
try”, OECD Global Science Forum on
Mathematics in Industry, University of
Heidelberg, 0 O O, 22-24 March 2007, O
oogd.

. 7 Stability results for inverse problems

for vibrarting systems by Carleman es-
timates”, 22 August 2007, International

Conference “ Inverse Problems and Ill-
posed Problems of Mathematical Physics,
20-25 August 2007, Novosibirsk, 0 00O, 0

goo.

. 7 Uniquenss by Dirichet-to-Neumann map

on an arbitrary part of boundary in two
dimensions”, 23 September 2008, ”Direct,
Inverse and Control Problems for PDE’s
DICOP 087, 22-26 September 2008, Il
Palazzone, Cortona, 000 00O00O00O.

"Inverse hyperbolic problem by a finite
time of observations with arbitrary ini-
tial values”, International Conference on
Mathematical Control Theory, 17 May
2009, Academy of Mathematics and Sys-
tems Science, Chinese Academy of Sci-
ences, Beijing, 00O, 0000O.
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D.

1.

. "Inverse problems for diffusion equations

Chemnitz - RI-
CAM Symposium on Inverse Problems,
15 July 2009, Johann Radon Institute for
Computational and Applied Mathematics
(RICAM) Austrian Academy of Sciences,
Linz, 0OOOOOOOOOO.

of fractional orders” ,

. "Practice of industrial mathematics re-

lated with the steel manufacturing pro-
The ISAAC
Congress, 16 July 2009, Imperial College
of London, 000000000 (OCCAM
Lecture on Applied Mathematics).

cess”, 7th International

. ”"Uniqueness and stability results in shape

determination”, 31 August 2009, Festkol-
Geburt-

stages von Dr. Johannes Elschner, Weier-

loquium aus Anlass des 60.

strass Institute for Applied Analysis and
Stochastics, Berlin, 00 O00O0ODO0O.

. 7Initial value/boundary value problems for

fractional diffusion-wave equations and in-
verse problems”, 6 October 2009, Work-
shop on Advances and Trends in Integral
Equations, Wasserschloss Klaffenbach (by
Chemnitz), 00 0O,0000.

Lgooboooboooboooboboobod

ooooooooobooooon, 20090
goooooboooooooob, 20090 10
0240,00000000000000.

Uniqueness for 2D inverse boundary value
problems for second-order elliptic equa-
tions by partial data”, 29 April 2010, In-
terbational Conference on Inverse Prob-
lems, Wuhan University, Wuhan, 0 0 OO
ooo.

ERN

00000000 (000004000
0O00): 000o00ooo0ooooooo
oboooooooooob.oooon

.000000ooo VvVI(DDDoDOooo400

0O000): o00oooo0ooooooo
ooooooood

61
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. Editorial board of
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E.0DOOOODO

00000 (UESAKA,
Masaaki): Coefficient inverse problems
for partial differential equations in the
the

and population dynamics by Carleman

viscoelasticity, material  science

estimates

.(000D0)00000 (KAWAMOTO, At-

sushi): Conditional stability by Carleman
estimates for inverse problems coeflicient
inverse problems for the Dirac equation,
the determination of subboundary by the
heat equation and the continuation of so-

lution of the Euler equation

F.OOOOODOO

1. Editorial board ” Journal of Inverse and Ill-

posed Problems”

. Editorial board ”Computer Mathematics

and its Applications” (the Hellenic Math-

ematical Society)

. International Advisory Board of ”Inverse

Problems”

”Numerical Methods

and Programming”

. Editorial board of ”Nonlinear Functional

Analysis and Applications”

. Editorial board of ”Journal of the China

Society of Industrial and Applied Mathe-
matics (J. of Chinese STAM)”
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11.

12.

13.

14.

15.

16.

17.

18.

19.

. Editorial board of ”Journal of Mathemat-

ical and Physical Sciences”

. Editorial board of ” Applicable Analysis”

. Editorial Board of ”Journal of Integral

Equations and Applications”

Editorial Board of ”The Journal of World

Mathematical Review ”

Editorial Board of "TAENG International
Journal of Applied Mathematics”

Editorial Board of 7 Inverse Problems in

Science and Engineering”

Editorial Board of ”Nonlinear Analysis:
Real World Applications”

Vice President of International Society for

Analysis, Applications and Computation

Vice President of Inverse Problems Inter-

national Association

Institute of Physics (Great Britain) O 0O O
00 (fellow)

Honorary professor 0 0O 0O 0O O O of East
China Institute of Technology (China)

Guest Professor 0 0 0 O O O of Southeast
University (Nanjing, China)

Advisor of Institute of Applied Mechanics
(HoChiMinh City, Vietnam)

H.OOOOODOOOO
gob3booboooboobooobon
goooboooboo

1.

Jin Cheng (Fudan University, P.R. China)
”Unique continuation on the analytic
curve and its application to inverse prob-
lems”

00000 We show the unique continua-
tion on the analytic curve for the elliptic
equations with analytic coefficients. Some
applications to inverse problems are men-

tioned.

. Oleg Emanouilov (Colorado State Univer-

sity, USA)
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”Inverse boundary value problem by mea-
suring Dirichlet data and Neumann data
on disjoint sets”

0 0 O OOWe discuss the inverse boundary
value problem of determining the conduc-
tivity in two dimensions from the pair of all
input Dirichlet data supported on an open
subset S7 and all the corresponding Neu-
mann data measured on an open subset
So. We prove the global uniqueness un-
der some additional geometric condition,
in the case where the intersection of S and

S has no interior points.

. Mourad Bellassoued (Faculté des Sciences

de Bizerte, Tunisia)

”Stability estimates for the anisotropic
Schrodinger equations from the Dirichlet
to Neumann map”

000 0O0O0We show stability estimates
for the inverse problem of determining
the electric potential or the conformal
factor in the Schrodinger equations in
an anisotropic media with Dirichlet data
from measured Neumann boundary obser-

vations.

ooobooooboboooboooooon

1. Lucie Baudouin (LAAS-CNRS groupe

MAC in Toulouse, France)

0 O 0 O0O”Inverse problems on the graph”
O000: For hyperbolic equations on a
graph we discuss the determination of co-
efficients by data at the endoints of the
graph. By Carleman estimates, we show
the stability and the uniqueness for the in-

verse problem.

. Patricia Gaitan (Univ. Marseille, France)

0 00”7 Inverse Problems for parabolic Sys-
tem”

O0O0O000T will present a review of sta-
bility and controllability results for linear
parabolic coupled systems with coupling of
first and zeroth-order terms by data of re-
duced number of components. The key in-

gredients are global Carleman estimates.
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. Asymptotic expansion for a martingale

that has a mixed normal limit distribution

. Asymptotic expansion of the realized

volatility

. Change point problem for the volatility

process, and related limit theorems

. Asymptotic mixed normality of a Bayesian

type estimator for the volatility parame-
ter under the finite time discrete sampling

scheme

. Limit theorems for a nonsynchronous co-

variance estimator under general depen-

dent sampling schemes

. An application of the Hayashi-Yoshida es-

timator to finance: the lead-lag estimation

in the market

. Statistical package for simulation and sta-

tistical analysis for stochastic differential
equations (YUIMA Project)
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10.

1.

. Y. Sakamoto and N. Yoshida :

. Y. Sakamoto and N. Yoshida :

. S. Tacus and N. Yoshida :

. T. Hayashi and N. Yoshida :

Machine learning and approximation of
the distribution

. Adaptive estimation methods for stochas-

tic differential equations

Limit theorems and asymptotic expansion

for the conditional distribution

B.OOOO

S. Tacus, M. Uchida and N. Yoshida :
“Parametric estimation for partially hid-
den diffusion processes sampled at discrete
times”, Stochastic Processes and their Ap-
plications 119 (2009) 1580-1600

“Third-
of M-
estimators for diffusion processes”, Annals
of the Institute of Statistical Mathematics
61 (2009) 629-661

order asymptotic expansion

. S. Iacus and N. Yoshida : “Estimation for

the discretely observed telegraph process”,
Theory of Probability and Mathematical
Statistics 78 (2009) 37-47

“Asymp-
totic Expansion for Functionals of a
Marked Point Process” Communications
in Statistics - Theory and Methods 39 Is-
sue 8 and 9 (2010) 1449-1465

“Numerical
Analysis of Volatility Change Point Esti-
mators for Discretely Sampled Stochastic
Differential Equations”, Economic Notes
by Banca Monte dei Paschi di Siena SpA
39 Issue 1 and 2 (2010) 107-127

“Nonsyn-
chronous covariance process and limit the-
orems”, to appear in Stochastic Processes
and their Applications

. N. Yoshida : “Expansion of the asymptot-

ically conditionally normal law”, Research
Memorandum 1125 Institute of Statistical
Mathematics (2010)



8.

10.

D. Arnak and N. Yoshida :

order asymptotic expansion for a non-

“Second-
synchronous covariation estimator”, to
appear in Annales de 1'Institut Henri

Poincaré, on-line (2010)

M. Hoffmann, M. Rosenbaum and N.
Yoshida :
parameter from non-synchronous data”,
preprint (2009)

“Estimation of the lead-lag

T. Ogihara and N. Yoshida :
likelihood analysis for the stochastic dif-

“Quasi-

ferential equation with jumps”, to appear
in Statistical Inference for Stochastic Pro-

cesses

c.0oO0on

1.

gboboooooooobooboobooboo
goboo.0400000000000,0
ooooo, 2010.3.7

. Martingale expansion : mixed normal limit

and applications. International conference
“DYNSTOCH meeting”, The University
of Angers, France, 2010.6.17

. Inference for Discretely Observed Diffu-

sion Processes. 1st R/ Rmetrics Sum-
mer School and 4th User/ Developer Meet-
ing on Computational Finance and Finan-
cial Engineering, Meielisalp, Switzerland,
2010.6.29

. Asymptotic expansion for a martingale

with a mixed normal limit distribution.
SPA OSAKA 2010, 34th Conference on
Stochastic Processes and Their Applica-
tions, Senri Life Science Center Building,
2010.9.10

. Limit theorems and volatility estimation.

gbOoobOooboobO,obooooo
ooo, 2010.11.15

Statistical inference for volatility and re-
lated limit theorems. Market Microstruc-
ture, Confronting Many Viewpoints, In-
France,

stitut Louis Bachelier, Paris,

2010.12.7
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10.

D.

1

F.

. Some limit theorems

. Statistical inference for volatility and re-

lated limit theorems. Asymptotic Statis-
tics, Risk and Computation in Finance and
Insurance, 000000, 2010.12.15

in inference for
volatility. Statistics for Stochastic Pro-
cesses: Inference, Asymptotic Methods,
Finance and Data Analysis, 00O 000

oboooooono, 2011.2.23

Limit theorems in asymptotic statistics
for diffusions. Asymptotical Statistics of
Stochastic Processes VIII, Université du
Maine, Le Mans, France, 2011.3.21

Qualsi-likelihood analysis and limit the-
orems in volatility estimation. Statisti-
cal inference and numerical analysis of
stochastic processes: probabilistic tools
and application to financial econometrics
Universita’ Degli Studi Di Firenze, Novoli,

Firenze, Italy, 2011.3
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10.

. Statistical Inference for Stochastic Pro-

cesses, editorial board

. Annals of the Institute of Statistical Math-

ematics, associate editor

.gobogbobo aboobobobaba

googood

. 8h World Congress in Probability and

Statistics, Istanbul 2012, Program Com-

mittee

. Statistique Asymptotique des Processus

Stochastiques VIII, Université du Maine,
Le Mans, March 21-24, 2011 (Organizer)

Asymptotic Statistics, Risk and Compu-
tation in Finance and Insurance, Tokyo
Institute of Technology, December 14-18,
2010 (Organizer)

G. 00O

00000 2006000000
00000000000000 (2007)
01400000000 (2009)
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1.

Ernst W. Eberlein (University of Freiburg)
10/09/04 - 10/09/16.

. Vladimir Bogachev (Moscow State Univer-

sity) 10/10/29 - 10/11/08, “The Malliavin
calculus on configuration spaces and appli-

cations”, University of Tokyo. (November
2)

. Stefano M. Tacus (University of Milan)

10/11/14-11/01/08, “On LASSO type es-
timation for discretely observed diffusion
processes”, “The ”yuima” package: an R
framework for simulation and inference of
stochastic differential equations”, Asymp-
totic Statistics, Risk and Computation in
Finance and Insurance, Tokyo Institute of
Technology. (December 15 and 18, 2010)

. Mark Podolskij (University of Heidelberg)

11/02/12 - 11/02/25, “Estimation of scal-

ing parameter for continuous models”,
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Statistics for Stochastic Processes: Infer-
ence, Asymptotic Methods, Finance and

Data Analysis. (February 23, 2011)

. Mathieu Rosenbaum (Ecole Polytech-

nique) 11/02/20 - 11/03/01, “Asymptotic
results for time-changed Lévy processes
sampled at hitting times”, Statistics for
Stochastic Processes: Inference, Asymp-
totic Methods, Finance and Data Analy-

sis. (February 23, 2011)
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I studied a Fatou-Julia decomposition for
holomorphic pseudogroups and holomorphic
pseudosemigroups. I also studied secondary
characteristic classes of transversely holo-

morphic foliations.
B.OOOO

1. Taro Asuke: “On infinitesimal derivatives
of the Bott class”, Foliations 2005, pp. 37—
46, World Scientific Publishing, Singapore,
2006.

2. Taro Asuke: “On the Fatou-Julia decom-
position of transversally holomorphic foli-
ations of complex codimension one”, Ad-
vanced Studies in Pure Mathematics 56
(2009), pp. 39-47, Mathematical Society
of Japan.

3. Taro Asuke: “On the Fatou-Julia de-
composition of transversally holomorphic
foliations of complex codimension one”,
Differential Geometry, Proceedings of the
VIII International Colloquium Santiago de
Compostela, Spain, 7-11 July 2008, World
Scientific (2009), pp. 65-74.

.00 0O0O: “00000 1000 Fatou-
Juia0 000007, OO0OO0OOOOO
0 1661 00 0O0O00OOOODOOODOOO
(2009), pp. 1-20.

5. Taro Asuke:
the Bott class and the Schwarzian deriva-
tives”, Tohoku Math. J. (2) 61 (2009),
393-416.

“Infinitesimal derivative of

6. Taro Asuke:

sition of transversally holomorphic foli-

“A Fatou-Julia decompo-
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ations”, Ann. Inst. Fourier (Grenoble) 60
(2010), 1057-1104.

7. Taro Asuke: “Godbillon-Vey class of
transversely holomorphic foliations”, MSJ

memoirs vol. 24, June 2010.

8. Taro Asuke: “On Fatou-Julia decompos-
itions of pseudosemigroups”, OO 00O 0O
00000 1699 Integrated Research on
Complex Dynamics and its Related Fields,
July 2010, pp. 137-143.

c.oooo

1. “Sur la décomposition Fatou-Julia de
feuilletages transversalement holomorphes
de complex codimension un”, Analyse,
géométrie et dynamique complexes, Lab-
oratoire Emile Picard, Université Paul
Sabatier, Toulouse (O OO O), 2007 O
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I study the technology for computer network
operation and network applications.

Recently, the most important issue in the cam-
pus network operation is the information secu-
rity control. In this year most of my time was
consumed in the study and analysis of various
security threats and the implementation of the
information security policy in the university.
It is widely recognized that detailed under-
standing of the dynamic behavior of dissemi-
nation of routing information via BGP is quite
important for the sound development and sta-
ble operation of the Internet. However, we
are still far from its understanding practical
enough to be applicable to the realistic opera-
tional requirements. It is partly due to the com-
plex interactions between the Internet topology
and the information dissemination dynamics. I
have been preparing the vast amount of BGP
routing information which are made open to
the public in order to study the transporta-
tion of path diversity among ASes. By looking
into the variance of path diversity for the ASes
which are reachable from vantage points of the
Routeviews project against the distance over
the networks, it is found that there two types
in the vantage points: for one type the path
diversity decays roughly exponentially, and for
another it does not decay. The difference could
be attributed the variance of the locations of
the external links of vantage point ASes. This
point can be utilized to enhance route diver-
sity, robustness and the traffic engineering in

the network design and operation.
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Our main concern is mathematical analysis and
model developments for structured population
models in demography, epidemiology and the-
oretical biology. Research topics in 2009 are as

follows:

[1] The basic reproduction number in a periodic
environment:

The concept of the basic reproduction number
is the most important idea in epidemiology for
infectious diseases and demography. The ba-
sic reproduction number for infectious diseases,
denoted by Ry, is defined as the average num-
ber of secondary cases produced by a typical
primary case during its entire course of infec-
tion. Mathematically, the basic reproduction
number is calculated from the next generation
operator that is derived from autonomous dy-
namical systems describing the epidemic inva-
sion process, so epidemic parameters are as-
sumed to be time-independent. However, it
is well-known that infectious disease parame-
ters for many diseases (common childhood dis-
eases, tropical vector-borne diseases, etc.) have
seasonal variation, so several authors recently
have developed ideas for the basic reproduction
number for epidemic systems with time peri-
odic parameters. In this research, first we have

proved that a uniformly primitive, periodic evo-
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lutionary system has a Floquet—type exponen-
tial solution, which dominates the asymptotic
behavior of the basic system due to weak ergod-
icity. Then we have shown that the definition of
the basic reproduction number for periodic sys-
tems introduced by Bacaér and Guernaoui can
be naturally induced from the existence of the
exponential solution, and the threshold princi-
ple for population growth can be extended to

the periodic system.

[2] The basic reproduction number in a hetero-
geneous environment:

In this research, we introduce a new definitions
of Ry in a heterogeneous environment based
on a new integral operator, called the gener-
ation evolution operator (GEO), acting on the
extended state space (the set of time-dependent
generation distributions), which has a clear, re-
alistic biological meaning and can be applied
to structured population dynamics in any het-
erogeneous environment. Then the next gen-
eration operators are naturally induced from
the GEO by aggregating generation distribu-
tions with respect to time parameter. Using the
generation evolution operator, we have shown
that the definition of Ry in a constant envi-
ronment by Diekmann, Heesterbeek and Metz
and the definition of R for a periodic environ-
ment by Bacaér and Guernaoui completely al-
low the generational interpretation, that is, Rg
gives the asymptotic per generation growth fac-
tor. Moreover, in those two cases, the spectral
radius of GEO equals the spectral radius of the
next generation operator, so it gives the basic
reproduction number. Hence the new defini-
tion is an extension of those existing definitions.
Although our definition can be applied to lin-
ear population evolution process in any general
heterogeneous environment, the price is that it
is no longer clear whether Ry for general het-
erogeneous environments is always given by the
spectral radius of the generation evolution op-
erator. It is an open problem to seek a general
class of environment in which we can define Ry
with threshold property for population growth

and generational interpretation.



B.OOOO

1.00 0 (00) (2007), 00000000

go,o0b00004g.

.00 00000(2008), 00000000
ooo,000.

. H. Inaba and H. Nishiura (2008), The basic
reproduction number of an infectious dis-
ease in a stable population: The impact of
population growth rate on the eradication
threshold, Mathematical Modelling of Nat-
ural Phenomena, Vol. 3, No. 7: 194-228.

. H. Inaba and H. Nishiura (2008), The
state-reproduction number for a multistate
class age structured epidemic system and
its application to the asymptomatic trans-
mission model, Math. Biosci. 216: 77-89.

. H. Nishiura, M. Kakehashi and H. Inaba
(2009), Two critical issues in quantitative
modeling of communicable diseases: In-
ference of unobservables and dependent
happening, In G. Chowell, J. M. Hyman,
L. M. A. Bettencourt and C. Castillo-
Chavez (eds.) Mathematical and Statisti-
cal Estimation Approaches in Epidemiol-

ogy, Springer, pp. 53-87.

. H. Inaba (2010), The net reproduction
rate and the type-reproduction number
in multiregional demography, In Vienna
Yearbook of Population Research 2009, pp.
197-215.

.00 O (2010),000000000000
O0O0000000000O00oOg, 00
00000000 170400 6000000
00000000, pp. 22-30.

.00 O (2010),0 000000000000
0000-000000000000,00
00 No.564, pp. 65-70.

. H. Nishiura and H. Inaba (2011), Estima-
tion of the incubation period of influenza A
(HIN1-2009) among imported cases: Ad-
dressing censoring using outbreak data at
the origin of importation, J. Theor. Biol.
272: 123-130.

71

.00 0O:

10. OO0 0O0OOO O (2011), 00000000

oooboooooboooo,ooooooo
900 200000.

c.ooon

1. 00 0:00000000000-0000

uooobooo-pooooooooogo
ooooooooooooboog,ooogon
0000000 AO20700,20100 20
180.

.00 0:gbgobgoooboobooboo

ooooooboo,0oobooooogo
OOoO0O0O0O0OO0ODO -MathESDODODO-0O,
obooooobobonowsbno, 20100
20 200.

. H. Inaba, The basic reproduction number

for infectious diseases in heterogeneous en-
vironments, The 3rd Conference of Com-
putational and Mathematical Population
Dynamics, Bordeaux, France, From May
31 to June 4, 2010.

. H. Inaba, On the definition of the basic re-

production number for infectious diseases
in heterogeneous environments, The 3rd
China-Japan Colloquium of Mathemati-
cal Biology, October 18-21, 2010, Beijing,
China.

ooooooooboogoooobo
oooooooooooo, RIMSOOO
obooOrooobooooboooono,o
obobooboooon, 20100 110 160
190.

.0d

1. 00000000 vLgoooobooooo

000. (booooooooooog, o
O000o0o0o0oUooooooooooo).

. 00000000 [Doooogl: 0000

00000000000, (0000000
ooo).

. 00000000 II: Martin Nowak OO O

oooooooomooooboooooo
uboabuoooboooobgosoabad



F.OODODOOOO

1. 0goboobobboobbooobooooboao

2. 0000000000000DOOOO0OO0
ooooooboboooooboon

020000000oooooooooDooOO
00000 Population Dynamicsd O O O

J. 000obooobooouoboooboog
gooooood

oboooobo0 2010000 2000000
020110 30 1000000

4. Mathematical Population Studies, Advi-
sory Board.

00000 (OGATA Yoshiko )

A.000OO

00d0o0oooooDooooooooog
gooubobooooooooooooooood
0od00doooobDOoooDoOooDoooood
0oo00oooooDoDoooDoDOooDoooooa
0dodooooooo0oooooooooooa
gdoooooooobouooouooood
000000000ooooooggoV.Jaksic
CAPilet 0ODODODODODOOOCDOODOOO
gobobdooooobobuooooooood
Green-Kubo formula 0000000 OO0OO
00o000DO0ooDoDOoDoDOooDOooooooa
ooooooooooooooooooooog
gooooooooooobobooooood
0000000000 oO0oooodnO Green-
Kubo formula 0000000000 OOOO
0O 0O V.Jaksic C.A.Pillet,R.Seiringer 00000
gdodoooooooooboobouoood
0od0o0doooooooooooooood
0ood0ooooooooooooooooog
00000D000DO0DOoDOoDOoDoOoog
gdooooooooboooobouoood
ooooo

0doodoo0DOooooDooobDOooooooa
gobouodooooooooouobboood
gdoooooooobouoobouooood
0oo00oooUooooooooooooog
00o000DO00o0oDOooOobDOobDOooDoOooa
OMO00 ReyBellet OO DOOODODODOOO

72

ReyBellet 0O O00OO0OOD0OOOOOOODOO
oboboobooboboboobobobobo
oood

I am working on Equilibrium, Nonequilibrium
statistical mechanics of quantum systems, us-
ing operator algebra theory. About nonequilib-
rium systems, I mainly worked on a state called
NESS(Nonequilibrium steady state), which is a
steady state far from equilibrium. In particu-
lar, I proved Green-Kubo formula with Prof.
V.Jaksic and Prof. C.A.Pillet, under some
physically reasonable conditions. By using this
result, we could prove Green-Kubo formula for
locally interacting Fermion systems and spin
Fermion systems. Furthermore, Prof. V.Jaksic,
Prof. C.A.Pillet, and Prof. R.Seiringer showed
some function that appear in nonequilibrium
statistical mechanics can be seen as a rate func-
tion of a hypothesis testing.

About equilibrium states, I am studying prob-
ability distributions in quantum systems. I
studied large deviation principle of one dimen-
sional quantum spin model, and gave two dif-
ferent proof of large deviation principle.(One
is with Prof. ReyBellet.) Furthermore, with
Prof. Rey-Bellet, I gave a characterization of

its rate function.
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tems, Journal of Physics A Vol.39 3059-



3069 (2006)

sponse theory in quantum statistical me-

chanics”

. Vojkan Jaksic, Yoshiko Ogata, Claude- 4. Current Status of Rigorous Statistical Me-
Alain Pillet, Linear response theory for chanics and Mathematical Quantum Field
thermally driven quantum open systems, Theory, September 4-6, 2006, Kyushu Uni-
Journal of Statistical Physics Vol.123 547- versity,”“ Linear response theory for ther-
569 (2006) mally driven open quantum systems (II)

Application to concrete models”

. Bruno Nachtergaele, Yoshiko Ogata, 5. Jboo0oboobobooba, 20060 11
Robert Sims, Propagation of Correlations 01100130,0000/ Linear response
in Quantum Lattice Systems, Journal theory for thermally driven open quantum
of Statistical Physics Vol.124 1-13 July systems ”

(2006)
6. 00000000 ODODOODOOOUODO
oooooooooooooooon, 2007

. Vojkan Jaksic, Yoshiko Ogata, Claude- 0120 1700200000,7000000
Alain Pillet, The Green Kubo formula for ooooooooooooooog”
locally interacting fermionic open systems, - RIMSOOOOOOOO0C0COO0DO00C
Annales Henri Poincare Vol. 8, (2007) )

oo0o, 20080 10 230010 250,
”Nonequilibrium statistical mechanics”

. Yoshiko Ogata, Mio Murao, Remote ex-

. . . . b Uubuouobuobooboz2009 0
traction and destruction of spread qubit 00 700100 90°L Deviati ]
information Phys. Rev. A 77, 062340 . Soin Chaing arge Teviations 1
(2008) Quantum Spin Chains

9. Kochi School on Random Schrodinger Op-
t 20090 110 26000 110 28
. Yoshiko Ogata, Large Deviations in Quan- cerators
. . L . 07”Large Deviations in Quantum Spin
tum Spin Chains Communications in Chaing”
Mathematical Physics 296. 35-68 (2010) ams
10. The 1s st-SBM . 1 ional fer-
. Yoshiko Ogata, Luc Rey-Bellet Ruelle- 0 e Ist Crest-S nternational Confer
. . encé Random Media” 20100 10 250
Lanford functions and large deviations for
. 010 290 ”Large Deviations in Quantum
asymptotically decoupled quantum sys- Soin Chains”
tems To appear in Reviews in Mathemat- bt Lhats
ical Physics
D.O0O

c.0oOoo
1. 000000000000000

1. 00000000 oboo,2005090 7
ooo0,00000000000, Trans-

port properties of quantum systems ”

2. 0000:00000000000D00D4
ooooooon

.000000000000,20050 90 21
o,0000,"

in quantum statistical mechanics”

G. 00
The Green-Kubo formula
1. 0000000000 ooo 20070 90O

220
. Open systems and Quantum dynamics,

June 26 -29, 2006, CPT-CNRS UMR, Uni-

2. 0200000000000000000

versite du Sud Toulon-Var, “ Linear re- gooz20100 20 40

73



H OOODOOOOooo

1. ReyBellet He made a talk on fluctuation
in nonequilibrium systems. We discussed
about large deviation of quantum spin sys-
tems and found that it holds for mean field

models.

2. R.Sims He made a talk on Lieb Robinson
bound and its application. We discussed
about Lieb Robinson bound.

3. M.Merkli

dynamical systems.

He made a talk on W*-
We discussed about

repeated interacting systems.

4. C.A.-Pillet He made a talk on repeated in-
teracting systems. We discussed about re-

peated interacting systems.
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In the academic year 2010, N. Ozawa studied

functional analytic aspects of discrete groups.

A map m: I' — U from a group I' into a
metric group U is called an e-homomorphism
if it satisfies d(w(gh),w(g)m(h)) < e for all
g,h € T. Ulam (1960) asked whether an e-
homomorphism is a perturbation of an hon-
est homomorphism. Here we focus on a par-
ticularly interesting case where U is the group
U(H) of unitary operators on a Hilbert space
H, equipped with the norm metric. A coun-
terexample to this Ulam problem was given
by Kazhdan (1982), who also provided a posi-
tive solution in the case of I' being amenable.
N. Ozawa ([8]) in collaboration with M. Burger
(ETHZ) and A. Thom (Leipzig) proved that
a counterexample can be constructed for any
group containing a noncommutative free group,
but certain groups, e.g. lattices in SL,>3(R), do
not admit counterexamples of finite dimension.
They also did some qualitative study of related
problems.

Other researches of N. Ozawa include a study
of weak amenability ([9]), which generalized
the works of Haagerup (1988) and Ozawa—Popa
(2010).
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Edinburgh, December 09. (6) D 0O0O00O
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. Hyperlinearity, sofic groups and applica-
tions to group theory (Mini Course); Oper-
ator Spaces and Approximation Properties
of Discrete Groups, Texas A&M Univer-
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4. Quasi-homomorphism rigidity with non-
commutative targets; (1) Rigidity in co-
homology, K-theory, geometry and er-
godic theory, HIM (Bonn), November 09.
(2) Colloquium at University of Hawaii,
March 10. (3) Danish-Norwegian Opera-
tor Algebra Seminar, Copenhagen, April
10.  (4) Geometry and Ergodic The-
ory Seminar, EPFL, April 10. (5) Re-

cent Developments in Operator Algebras,
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ber 10. (8) AMS Fall Western Section
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Duality means a quantum equivalence between
two physical systems with different origin.
AdS/CFT correspondence predicts that gauge
theories in d dimensions and gravity in d + 1
dimensions are dual to each other. In order to
establish the correspondence mathematically, it
is inevitable to compute the partition or corre-
lation functions exactly; which are quite diffi-
cult tasks for gravitational theories.

In the case of d = 2, however, the AdS/CFT
correspondence boils down to the relation be-
tween more throughly studied branch of math-
ematics — two dimensional conformal field the-
ories and three dimensional geometry.

I am currently working with Yuji Terashima
(TIT) on AJ-conjecture, which can be regarded
as a refined version of AdS/CFT correspon-
AJ conjecture predicts that the A-

polynomial, which is the defining polynomial

dence.

of the deformation variety of holonomy repre-
sentations of a three manifold, is obtained as
the scaling limit (characteristic variety) of the
holonomic g-difference system satisfied by the

colored Jones polynomials.
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My primary interest has been in clarifying the
topology of the moduli space of compact Rie-
mann surfaces. The Goldman Lie algebra and
the Lie algebra of symplectic derivations play a
central role in my research. The latter describes
the cohomology of all the moduli spaces of Rie-
mann surfaces of finite type. In a joint work
with Yusuke Kuno (Hiroshima U./JSPS-PD),
we discovered a Lie algebra homomorphism of
the Goldman Lie algebra of a compact surface
with 1 boundary component into the Lie alge-
bra of symplectic derivations. As applications,
(1) (a joint work with Kuno) We obtained an
explicit formula of the Dehn twist action on the
completed group ring of the fundamental group
of the surface. This generalizes the classical
Picard-Lefschetz formula and some of Morita’s
explicit computations of (extended) Johnson
homomorphisms.[B6]

(2) (a joint work with Kuno) We proved the
center of the Goldman Lie algebra of a sur-
face of infinite genus with 1 end is spanned
by the trivial loop. A similar result for closed
surfaces was conjectured by Chas and Sullivan,
and proved by Etingof. [B7]



My other approaches to the topology of Rie-
mann surfaces are

(3) We introduced a real-valued function on the
moduli space of compact Riemann surfaces and
compute the first and the second variations of
the function. This function relates the Chern
form of the relative tangent bundle of the uni-
versal family induced by the Arakelov-Green
function with the Chern form of the same bun-
dle induced by the twisted 1-form representign
Re-

cently, based on our computation, Robin de

the first Johnson homomorphism [B5].

Jong computed the second variation of Faltings
d invariant (arXiv 1002.1618).

(4) (a joint work with A. Bene and R. Penner)
We constructed a Magnus expansion canon-
ically constructed from trivalent fat graphs,
which induces the Morita-Penner cocycle for
the extended first Johnson homomorphism.[B1]
(5) (a joint work with T. Akita) We proved an
integral Riemann-Roch formula for any cyclic

subgroup of the mapping class groups. [B3]
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. Scattering Theory: For these years, I have
been investigating scattering theory for the
pair (Ho, H) of Hamiltonians Hy = —1A
and H = Hg + Vs + V;, with perturba-
tion by a long-range potential V7 in ad-
dition to a short-range potential Vg. In
my recent researches I have investigated
the scattering theory for the Hamiltonian
H = Hy + V, where the unperturbed
Hamiltonian Hj is given by the fractional
power Hy = k=1 (=A)*/? (k > 1) of nega-
tive Laplacian —A and the perturbation V'
is a sum of a short-range potential Vg and
a long-range potential Vr,, and have given
in 2010 a proof of the existence and asymp-
totic completeness of the wave operators
for the pair (Hy, H) of the Hamiltonians
Hy and H by Lax-Phillips-Enss method.
The Hamiltonian of this form includes the
relativistic Hamiltonian v/—A with vanish-

ing mass.

In a subsequent paper I have further given
a new proof of the asymptotic complete-
ness including the above-mentioned case
of fractional power of negative Laplacian,
which is simpler than the existing proofs
by Lax-Phillips-Enss method. Namely Ru-
elle’s theorem implies that the evolution
exp(—itH) (t > 0 or t < 0) by the Hamil-
tonian H = Hy + V with the pertur-
bation V' = Vg + V lets the scattering
particle move toward the strongly outgo-
ing or incoming region of the phase space
where the quantum mechanical momen-
tum and configuration are almost parallel
or anti-parallel. The preceding proof of the
asymptotic completeness by Lax-Phillips-
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Enss method shows the asymptotic com-
pleteness by utilizing the propagation es-
timates on those regions for the evolution
exp(—itHp) by the unperturbed Hamilto-
nian Hy. Ruelle’s theorem however im-
plies not only that the quantum mechan-
ical momentum and configuration are al-
most parallel or anti-parallel in those re-
gions but also that the quantum mechan-
ical configuration is asymptotically equal
to the product of quantum mechanical ve-
locity and time. It is possible to show
in a sort of tautological way with utiliz-
ing this consequence of Ruelle’s theorem a
very weak estimate corresponding to the
Cauchy criterion of convergence. This es-
timate makes it possible to prove the con-
vergence of wave operators and the in-
verse wave operators, whence gives a new
proof of the asymptotic completeness. The
asymptotic completeness is therefore a di-
rect consequence of Ruelle’s theorem, and
it has been shown that it is no overstate-
ment to say that the mathematical scatter-
ing theory is already completed by Ruelle’s

theorem.

. Mathematical Quantum Mechanics: As an

extended research arisen from the inves-
tigation of the scattering theory, I have
been also investigating a mathematical for-
mulation of Quantum mechanics. Quan-
tum mechanics is formulated on the ba-
sis of two quantities which satisfy the
non-commutation relation called canonical
commutation relation. Those two quanti-
ties are identified as configuration operator
and momentum operator. In usual formu-
lation of quantum mechanics, it is assumed
that the third quantity called time coordi-
nate exists in addition to these two quanti-
ties. However, a careful examination of the
formulation of quantum mechanics shows
that the two quantities, configuration op-
erator and momentum operator, are suffi-
cient in formulating the quantum mechan-
ics, which proves that the time coordinate

is a redundant quantity. The formula-



tion of quantum mechanics based on this
fact introduces the concept of time as a
quantity defined in terms of configuration
and momentum operators, and we see that
the usual uncertainty occurs as an uncer-
tainty of time. This formulation of quan-
tum mechanics gives a rigorous notion of
time which has been considered as an a pri-
ori given quantity in physics in somewhat
ambiguous manner since the age of Isaac
Newton. Consequences of these considera-
tions are that (1) quantum mechanics must
be considered as a theory describing the in-
ternal motion of a local system consisting
of a finite number of particles, and (2) the
concept of time is a ‘local’ notion proper
to each local system having two quantities
satisfying the canonical commutation rela-
tion. That every local system has its own
local time means that each local system is
an unceasingly changing system with the
inside components always moving. This
local internal motion is the origin of the

local time of each local system.

The rigorous formulation of these things
is given through the investigation of the
asymptotic behavior of the solutions of
Schrodinger equations, namely through
developing the above-mentioned scatter-
ing theory for the Schrodinger equations
with using the concepts of pseudodifferen-
The

origin of the local time, namely the exis-

tial and Fourier integral operators.

tence of the local motion inside each local
system is explained by reducing it to the
result in metamathematics of the existence

of undecidable propositions.
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I have been studying topology of hyperkahler
quotients by Morse theory, taking the norm
square of a hyperkdhler moment map as a
Morse function. Since this function is not
proper, it is not known in general whether
one could study the topology of hyperkéhler

quotients by applying Morse theory to this

function. I showed a few years ago that, if
Morse theory would work for this function, one
could compute the Betti numbers of abelian hy-
perkahler quotients in a systematic way as well
as get much information on their cohomology
rings. I proved that Morse theory for this func-
tion works very well by establishing sharp gra-
dient estimates of this function under certain
technical conditions. I am trying to get rid of
the technical conditions mentioned above.

I also studied geometric quantization, in par-
ticular, the relation between real and Kéahler
polarizations jointly with M.Hamilton. In the
case of toric varieties a real polarization can
be considered as a limit of a certain family of
complex structures. This year we completed
the proof of an analogous result for flag mani-
folds. Namely, fixing a symplectic structure on
a flag manifold, we constructed a family of com-
patible complex structures, which converge to
a real polarization, by using toric degeneration
of the flag manifold. We proved that, accord-
ing to the deformation of the complex struc-
ture of the flag manifold, holomorphic sections
of the prequantum line bundle converge to cer-
tain delta-function sections supported on the
Lagrangian submanifolds associated to the real

polarizations.
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The main subject of my research is numeri-
cal analysis of nonlinear evolution equations of
parabolic type. In particular, I am interested
in design of numerical schemes (by FEM, FVM,
and FDM) that preserve analytical properties
of the original problem and error analysis of
those schemes.

Recently, I studied the finite volume method
(FVM) for a degenerate parabolic equation
us — Af(u) = 0 and showed that FVM is a
suitable discretization method for a degener-
ate diffusion operator Af(u) in the sense that
the discrete version of L' theory of Brezis and
The function f is
assumed to be continuous and non-decreasing
with f(0) = 0. Then, the equation describes,

for example, two phase Stefan and porous me-

Strauss can be applied.

dia problems. First, I established some opera-
tor theoretical properties of FVM for a degener-
ate elliptic equation of the form u—AAf(u) = g
for A > 0 and g € L'(Q) under the homo-
geneous Dirichlet boundary condition. Con-
sequently, I obtained the generation of the
nonlinear semigroup, namely, the unique exis-
tence of a time global solution to a semidis-
crete (in space) FVM for u; — Af(u) = 0.
Then, I proved stability results in LP and order-
preserving property for finite volume solutions
by the nonlinear semigroup theory. This is to-
tally new approach to study FVM for degener-

ate elliptic and parabolic problems.
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Japan Acad.
Math. Sci. 82 (2006) 187-191.
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scheme”, Proc. Ser. A

84

3. K. Ohmori and N. Saito: “On the conver-
gence of finite element solutions to the in-
terface problem for the Stokes system”, J.
Comput. Appl. Math. 198 (2007) 116—
128.

N. Saito: “Conservative upwind finite ele-
ment method for a simplified Keller-Segel
system modelling chemotaxis”, IMA J.
Numer. Anal. O 27 (2007) 332-365.

5. K. Ohmori and N. Saito: “Flux-free finite
element method with Lagrange multipliers
for two-fluid flows”, J. Sci. Comput. 32
(2007) 147-173.
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polygon”, Memoirs of the Faculty of Hu-
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man Development, University of Toyama,
2 (2007) 7-12.
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8. K. Ohmori and N. Saito:

on the flux-free finite-element method for

“Some remarks
immiscible two-fluid flows”, Journal of
Comput. Appl. Math. 232 (2009) 127-
138.
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numerical RIMS Kokyiroku

Bessatsu, B15 (2009) 125-146.
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0000 19 (2009) 65-74.
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3. Conservative finite-element method for
the Keller-Segel system modeling chemo-
taxis (Invited Lecture), The 2nd China-
Japan-South Korea Workshop on Numeri-
cal Mathematics, Weihai, China, 2008 O 8
od

. Conservative finite-element method for the
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Seminar of Numerical Analysis, Seoul Na-
tional University, Seoul, Korea, 2009 O 3
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tional Workshop on Mathematical Fluid
Dynamics, ]000000000,20100 3
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8. Finite volume method for degenerate dif-
fusion problems, The 35th Sapporo Sym-
posium on Partial Differential Equations,
oooooooo, 20100 80.

9. Maximum-norm error estimate of the finite
volume approximation for a convection-
diffusion equation, Conference in Numer-
ical Analysis: NumAn 2010, Chania,
Greece, 20100 9 0.

10. Analysis of the finite volume method for
degenerate diffusion problems, The 8th In-
ternational Conference of Numerical Anal-
ysis and Applied Mathematics: ICNAAM
2010, Rhodes, Greece, 20100 90 .
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(1) Geometrical representation theory of Quan-
tum groups ; We study the crystal base in ge-
ometrical way. Starting from a finite oriented
graph (= quiver), we construct an algebraic va-
This is called a

quiver variety. We consider some Lagrangian

riety associated to a quiver.

subvarieties of the cotangent bundle of quiver
varieties and define a crystal structure on the
set of their irreducible components. Moreover,
we prove that it is isomorphic to the crystal as-
sociated with quantum groups. In the similar
way, the crystal associated with highest weight
irreducible representations of quantum groups
are realized geometrically.

(2) Structure of the module categories of Quan-
tum groups ; We study the tensor structure of
the category of finite dimensional modules of
the restricted quantum enveloping algebra as-
sociated to sly. Indecomposable decomposition
of all tensor products of modules over this alge-
bra is completely determined in explicit formu-
las. As a by-product, we show that the module
category of the restricted quantum enveloping
algebra associated to sls is not a braided tensor
category.

(3) Representation theory of elliptic Hecke al-
gebras and its applications ; We define a family
of new algebras so-called elliptic Hecke algebras
associated with elliptic root systems and prove
a comparison theorem between elliptic Hecke
algebras and double affine Hecke algebras. O

As an application, we study multi-variable or-
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thogonal polynomials and q-KZ equations by
using representation theory of elliptic Hecke al-

gebras.

B.OOOO

1. Saburo Kakei, Michitomo
Yoshihisa Saito and Yoshihiro Takeyama
; “The
shifted non-symmetric Jack polynomials”,
SIGMA 5 (2009), 010.

Nishizawa,

Rational qKZ equation and

2. Yoshihisa Saito and Midori Shiota ; “On
Hecke algebras associated with elliptic root
systems and the double affine Hecke alge-
bras”, Publ. RIMS 45 (2009), 845-905.

. Yoshihisa Saito and Midori Shiota ; “On
Hecke algebras associated with elliptic root
systems”, Representation Theory of Al-
gebraic Groups and Quantum Groups,
Progress in Math. 284 (2010), 297-312,

Birkhauser.

. Hiroki Kondo and Yoshihisa Saito ; “Inde-
composable decomposition of tensor prod-
ucts of modules over the restricted quan-
tum universal enveloping algebra associ-
ated to sly”, J. Alg. 330 (2011), 103-129.
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My research interest is in theory of differential
and difference equations in complex domains.
In particular, I have been studying special func-
tions and integrable systems in this field.
Recent results are as follows:

1. We defined a class of algebraic (but not bi-
rational) symmetry of the Painlevé equations.
We call them folding transformations and we
classified all of them up to birational equiva-
lence (joint work with TSUDA Teruhisa and
OKAMOTO Kazuo).

2. We studied theory of monodromy preserving
deformation, algebraic solutions, irreducibility,
and spaces of the initial conditions with respect

to special types of the third Painlevé equation



(joint work with OHYAMA Yousuke, KAWA-
MUKO Hiroyuki and OKAMOTO Kazuo).

3. As an attempt to classify the 4-dimensional
Painlevé type equations, all of 4 equations
which is obtained from deformation theory of
Fuchsian equations, were formulated and ex-
pressed in the form of Hamiltonian systems.

4. We gave a correspondence between 20 4-
dimensional Painlevé type equations and Fuch-
sian and non-Fuchsian linear differential equa-
tions.  This is obtained from a degenera-
tion scheme of the 4 4-dimensional Painlevé
type equaitons which is calculated from de-
formation theory of Fuchsian equations. This
study contains only unramified case, and ram-
ified case would be another story (joint work
with KAWAKAMI Hiroshi and NAKAMURA
Akane).
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1. Y. Ohyama, H. Kawamuko, H. Sakai and
K. Okamoto
equations, V, Third Painlevé equations of
special type Pir(D7) and Pip(Ds)”, J.
Math. Sci. Univ. Tokyo, 13 (2006) 145-
204.

:“Studies on the Painlevé

. H. Sakai :“Lax form of the g¢-Painlevé
equation associated with the Aél) surface”,
J. Phys. A: Math. Gen., 39 (2006) 12203
12210.

. H. Sakai
equations and their Lax forms”, RIMS
Kékytroku Bessatsu, B2(2007) 195-208.

:“Problem: Discrete Painlevé
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Painlevé equations (Univ. of Turku, Fin-
land) 2006 O 3 O; Algebraic, Analytic
and Geometric Aspects of Comples Differ-
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5 O ; Symmetries and Integrability of Dif-
ference Equations (SIDE) VII (Univ. of
Melbourne, Australia) 2006 O 7 O .
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2. Rational surfaces and discrete Painlevé
equations: Painlevé equations and Mon-
odromy problems (Univ. of Cambridge,

UK) 2006 O 9 O.

. Monodromy preserving deformation and
4-dimensional Painlevé type equations:
From Painlevé to Okamoto (O O) 2008
O 6 O; Journees Franco-Japonaises en
I’honneur de Kazuo Okamoto (Universite
Louis Pasteur, Strasbourg, France) 2008
O 11 0;,000000000D00-00
00000 (Coooo)20090 20.

. 00000000000000000 (Joint
work with H. Kawakami and A. Naka-
mura): Diversity of the Theory of Inte-
grable Systems (0 0000) 20100 8 0.
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I continued the study of p-adic differential
equations and overconvergent isocrystals. Let
X C X be an open immersion of connected
smooth varieties over a perfect field k of char-
acteristic p > 0 such that X \ X is a simple nor-
mal crossing divisor. In this case, it is known
by Katz and Crew that the category of p-adic
representations of the fundamental group of X
is equivalent to the category of unit-root con-
vergent F-isocrystals on X. In this academic
year, we proved that this equivalence induces
the equivalence between the category of p-adic
representations of the fundamental group of
X with finite local monodromy and the cate-
gory of unit-root overconvergent F-isocrystals
on (X, X). This is a generalization of a result
of Nobuo Tsuzuki, who proved it in the case
of curves. To prove this, we proved the follow-
ing type of purity theorem for overconvegent F'-
isocrystals: For closed subschemes Z7CZCX
of codimension greater than or equal to 2,
the category of overconvergent F-isocrystals on
(X, X) is equivalent to the category of overcon-
vergent F-isocrystals on (X\Z, X\Z). Also, we
defined the notion of the category of semisim-
ply adjusted unit-root parabolic log convergent
F-isocrystals and proved that it is equivalent
to the category of p-adic representations of the

tame fundamental group of X.
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isocrystals”, preprint.
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2. A. Shiho:“Purity for overconvergence”,

preprint.

3. A. Shiho:

the log-extendability of overconvergent

“Cut-by-curves criterion for

isocrystals”, to appear in Math. Z.

4. A. Shiho: “Cut-by-curves criterion for the

overconvergence of p-adic differential equa-

tions”, manuscripta math. 132(2010),
517-537.
5. A. Shiho: “On logarithmic extension of

overconvergent isocrystals”, Math. Ann.
348(2010), 467-512.

6. A. Shiho: “Relative log convergent coho-
mology and relative rigid cohomology I117,

preprint.

7. A. Shiho: “Relative log convergent coho-
mology and relative rigid cohomology 117,

preprint.

8. A. Shiho: “Relative log convergent coho-
mology and relative rigid cohomology 17,

preprint.

9. Y. Nakkajima and A. Shiho: “Weight fil-
trations on log crystalline cohomologies of
families of open smooth varieties”, Lec-
ture Note in Mathematics 1959(2008),
Springer. (266 pages)

10. A. Shiho: “On logarithmic Hodge-Witt co-
homology of regular schemes”, J. Math.
Sci. Univ. Tokyo 14(2007), 567-635.
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. Logarithmic extension of overconvergent
isocrystals and an application, Current
trends in logarithmic geometry, Université
Bordeaux 1(0 000 ), 20100 6 00
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5. On logarithmic extension of overconver-
gent isocrystals, Industrious Number The-
ory, UOODODO20090 1200

. Cut-by-curves criteria for certain prop-
erties of p-adic differential equations,
Parabolic log convergent isocrystals, O [
00020090 120 (2000)0

. Cut-by-curves criteria for certain proper-
ties of p-adic differential equations, Mini-
workshop on isocrystals, 0 0 0O 0O 02009 O
1000

. On logarithmic extension of overconver-
gent isocrystals, p-adic method and its
applications in arithmetic geometry at
Sendai, 00O OO20080 11 0.

. On the overconvergence of relative rigid
cohomology, p-adic differential equations:
a conference in honor of Gilles Christol,
Bressanone(0 0 0 0), 20080 900

10. Sur la surconvergence de la cohomolo-
gie rigide relative, Sur la surconvergence
de la cohomologie rigide relative (suite
et fin), Groupe de travail de géométrie
arithmétique, Université de Rennes 1(0 O
00),20080 30-40 (2000)0
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I studied the tensor representation of the Fock
representation of the Hopf algebra found by
Ding and Iohara. On this space, we have a
natural integrable structure, and we can intro-
duce a canonical basis defined as the complete
set of the simultaneous eigenvectors of the com-
muting Hamiltonians. One can normalize the
basis vectors through a nontrivial systematic
method in such a way that we recover the in-
tegral forms of the Macdonald polynomials for
the single Fock case. From the point of view of
the conformal field theory, it seems important
to investigate an analogue of the primary field.
As a guiding principle for a good quantum ana-
logue, I closely followed the findings and con-
jectures of Alday-Gaiotto-Tachikawa. Then I



proposed a definition of the primary field in the
deformed case, and conjectured that all the ma-
trix elements of the primary field with respect
to that canonical basis are factorized and ex-
pressed in terms of the Nekrasov partition func-
tion. (Collaboration with H. Awata, B. Feigin,
A. Hoshino, M. Kanai and S. Yanagida.)
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formations and Basic Hypergeometric Se-
ries”, Commun. Math. Phys. 263 (2006)
439-460.

2. Y. Komori, M. Noumi, J. Shiraishi, Kernel
functions for difference operators of Ruijse-
naars type and their applications. SIGMA
Symmetry Integrability Geom. Methods
Appl. 5 (2009), Paper 054, 40 pp.

3. B. Feigin, K. Hashizume, A. Hoshino, J.
Shiraishi and S. Yanagida, A commutative
algebra on degenerate CP' and Macdonald
polynomials, J. Math. Phys. 50 (2009),
no. 9, 095215, 42 pp.

. J. Shiraishi, Y. Tutiya, Periodic ILW equa-
tion with discrete Laplacian, J. Phys. A
42 (2009), no. 40, 404018, 15 pp.
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3. Hirota-Miwa equations and Macdonald op-
erators, Infinite Analysis 09, New Trends
in Quantum Integrable Systems, Depart-
ment of Mathematics Kyoto University,
Japan, July 30, 2009.
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4. Macdonald polynomials and quantum al-
gebras, 15th Itzykson meeting, Nwe trends
in quantum integrability, IPhT Saclay,
France, June 23, 2010.
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I have been studying so called the Penrose

transform, which originated in mathematical



physics. My view point is based on represen-
tation theory of semisimple Lie groups, espe-
cially, a geometric realization of singular (infi-
nite dimensional) representations via the Pen-
rose transform. Our main concern is with the
characterization of the image of the Penrose
transform by means of a system of partial dif-
ferential equations on the cycle space, e.g. a
generalization of the Gauss—Aomoto—Gelfand
hypergeometric differential equations to higher
degree.

I have extended my previous results to non-
tube domains of type AIII [2], and also found
multiplicity-free explicit branching laws by us-
ing the Penrose transform [1,5]. The survey
paper [7] deals with recent progress on the Pen-

rose transforms of Dolbeault cohomologies.
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“Penrose transform for in-

3. H. Sekiguchi : “0C00000O07, 0000 —
goooooboobgdssy, 0gogn
002090 100, 43-48.

. H. Sekiguchi : 0000000, 0000
0000 (eds. DOODOO,000,000
0,0000), (to appear).

5. H. Sekiguchi :

lar unitary representations with respect to

Branching rules of singu-

symmetric pairs (As,—1,D,), submitted
(0oo).

6. H. Sekiguchi : “000000000000
0000’ 0000 (000000000),
17 (2007) 62-64

7. H. Sekiguchi : “000000000007,
0000, 520, 000000, 2006 0 10
00, 34-40.
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1. Penrose transform between symmetric
spaces, International conference in honor
of Toshio Oshima’s 60th birthday “Differ-
ential Equations and Symmetric Spaces”,
The University of Tokyo, Japan, 2009 O 1
O.

2. Radon—Penrose transform for the quanti-
zation of elliptic orbits, International Con-
ference “Integral Geometry and Harmonic
Analysis” (organizers:
Tomoyuki Kakehi, Toshio Oshima) Uni-
versity of Tsukuba, Japan, 2006 0 8 0.
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In this year, I have worked with Shinobu
Hosono. Let V' be a five dimensional com-
plex vector space and P4 := P(V). It is well-
known that the projective dual of the second
Veronese variety vs(P4) is the symmetric de-
terminantal hypersurface H. However, in the
context of homological projective duality af-
ter Kuznetsov, it is natural to consider that
Chow?P*, which is the secant variety of vy (P4),
and H are dual. In this context, we have been
studying relationship between the section H of
H by a general 4-plane P in P(S?V*) and the
section X of Chow?P* by the orthgonal space
P+ in P(S?V) of P. It is easy to see that X is
a smooth Calabi-Yau threefold and H is a sin-
gular Calabi-Yau threefold. In the paper 9, we
show that there exists a double cover Y — H
ramified only along the singular locus of H, and
Y is a smooth Calabi-Yau threefold. Moreover,
we calculate various invariants of Y. We also

calculate several BPS numbers of X and Y by
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using mirror symmetry, and interpret some of
them by curve counting on X and Y. Now we
are going to show X and Y are derived equiv-

alent.

B.OOOO

1. Hiromichi Takagi:
mary Q-Fano 3-folds with anti-canonical
Du Val K3 surfaces. 1”7, J. Algebraic Geom.
15 (2006), 31-85.

“Classification of pri-

2. Hiromichi Takagi:

mary Q-Fano 3-folds with anti-canonical

“Classification of pri-

Du Val K3 surfaces. I1”, preprint.

3. Alessio Corti and Hiromichi Takagi: “4-
fold flips after Shokurov”, preprint.
4. Alessio Corti, James McKernan and Hi-

“Saturated mobile b-
divisors on weak del Pezzo klt surfaces”, in
the book Flips for 3-folds and 4-folds, 111—
120, Oxford Lecture Ser. Math. Appl., 35,
Oxford Univ. Press, Oxford, 2007.

romichi Takagi:

5. Hiromichi Takagi and Francesco Zucconi:
“Geometries of lines and conics on the
quintic del Pezzo threefold and its applica-
tion to varieties of power sums”, to appear
in Michigan Math. J.

. Hiromichi Takagi and Francesco Zucconi:
“Spin curves and Scorza quartics”, Math.
Ann. 349, no. 3, 623-645.

. Hiromichi Takagi and Francesco Zucconi:
“The moduli space of genus 4 spin curves

is rational”, preprint, submitted

. Shinobu Hosono and Hiromichi Takagi:
“Mirror symmetry and projective geome-
try of Reye congruences 1", preprint, sub-
mitted

c.oooo
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Algebraische Geometrie, Mathematisches
Forschungsinstitut Oberwolfach, October

3th, 2007.
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0000 Kahler-Einstein 0 000000000,
00000 Weil-PeterssonOO0OO0OO0OOO00O0
O0.0000o0oOobooooooooooag.

I studied the curvature property of the Weil-
Petersson metric on the tangent bundle of the
base space for a family of Kéhler-Einstein man-

ifolds of negative curvature.
B.OOOO

1. Ch. Mourougane and S. Takayama: “Ex-
tension of twisted Hodge metrics for
Ké&hler morphisms”, J. Differential Geom.
83 (2009) 131-161.

2. S. Takayama: “On the uniruledness of sta-
ble base loci”. J. Differential Geom. 78
(2008) 521-541.

3. S. Takayama: “On uniruled degenerations
of algebraic varieties with trivial canonical
divisor”, Math. Z. 259 (2008) 487-501.

4. Ch. Mourougane and S. Takayama:
“Hodge metrics and the curvature of
higher direct images”, Ann. Sci. Ec.
Norm. Supér. 41 (2008) 905-924.

5. Ch. Mourougane and S. Takayama:
“Hodge metrics and positivity of direct
images”, J. Reine Angew. Math. 606
(2007) 167-178.

6. S. Takayama: “On the invariance and the
lower semi-continuity of plurigenera of al-
gebraic varieties”, J. Algebraic Geom. 16
(2007) 1-18.

7. S. Takayama: “Pluricanonical systems on
algebraic varieties of general type”, Invent.
Math. 165 (2006) 551-587.
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direct image sheaves, ICM2010 Satellite

conference on Complex Geometry, Group
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Actions and Moduli Spaces, Hyderabad,
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2. 0000oobooooooogo,ooog
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5. 000000000000, Bergman 00O
googboooo,obod, 20080 60.

6. Boundedness of pluricanonical systems on
algebraic varieties of general type, Alge-
braic Geometry and Commutative Algebra
Tokyo 2007, 0000, 20070 120.

7. Hodge metrics and the curvature of higher
direct images, Complex geometry in Os-
aka, 0O 0O0O,20070 110.

8. Boundedness of pluricanonical systems on
algebraic varieties of general type, Alge-
braic and Arithmetic Structures of Moduli
Spaces, 00000, 20070 90.

9. On the uniruledness of stable base loci. 0O
oooooooooo,oooo, 20060
120.
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120.

11. A remark on degenerations of Ricci flat
Kahler manifolds. 0000000000
O,00,20060 100.
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00 O (TERADA Itaru)

A.000OO

0 0, Brauer diagram 0 updown tableau 0 O O
0000 Stanley/Sundaram 0000, 0000
000 symplectic form O flag0 0000000
OoD00ooooOooooooooooogoooo
00 (“Brauer diagrams, updown tableaux and
nilpotent matrices”, J. Algebraic Combin. 14
(2001), 229-267) 0, 0000000, Springer
000000000 Steinberg 0000000
Trapa 000 O, Brauer diagram 000000
goooobooooobooobooboboa
o000 [C1-7, C8 (1)]. OO, Trapa OO OO
goodooooooooooooogo, o
0 O Robinson—-Schensted 000000000
0. 00,00 MpOOOO v0O Littlewood—
Richardson tableau O, Grassmann 0 0 0 0O O
OoDo0ooooooooooooooogooo
0 0O parametrize 0 O ([C8 (2), C9-10]). Azen-
has OO OO0, 0 v 00000 Littlewood—
Richardon tableau O O O involution O, 0 OO
OO00oo0oDooooooooooooooon
godooooobooboooboooo. d
00,000000000000 flagonogd
OO00000Dooooooo, od abel pO
O000000o0o0oOoOoo “oooo”»oooon
gooooooao.

In relation to my former study on a ge-
ometric interpretation of Stanley and Sun-
daram’s correspondence between the Brauer di-
agrams and the updown tableaux by construct-
ing an algebraic variety concerning nilpon-
tent linear transformations, symplectic forms,

and complete flags (“Brauer diagrams, updown



tableaux and nilpotent matrices”, J. Algebraic
Combin. 14 (2001), 229-267), some progress
has been made on the study of the correspon-
dence between the Brauer diagrams and the
standard tableaux with even column lengths,
given by Trapa using Springer’s generalized
Steinberg variety [C1-7, C8 (1)].

ular, a correspondence similar to Trapa’s for

In partic-

the algebraic variety mentioned above produces
a part of the ordinary Robinson—Schensted
corerspondence. In another direction, the
Littlewood—Richardson tableaux of shape A\/u
and weight v parametrize the irreducible com-
ponents of a certain algebraic variety defined
using the Grassmannian and a nilpotent lin-
ear transformation ([C8 (2), C9-10]). The
involution between the Littlewood—Richardson
tableaux switching p and v, as described by
Azenhas, is shown to coincide with the bijec-
tion between the irreducible components in-
duced by a natural correspondence between
the dual Grassmannians. Also, in progress is
the study of the set of composition series of
a finite abelian p-group and its “scalar exten-
sions”, which have a structure similar to the va-
riety of flags fixed by a unipotent linear trans-

formation.

c.0oog

1. The Jordan types of certain nilpotent ma-
trices, 57éme Séminaire Lotharingien de
Combinatoire, Otrott (France), October
2006.

2. —, Combinatorics Seminar, M. I. T.

November 2006.

. —, Université Claude Bernard Lyon-I, De-
cember 2006.

. —, Universita di Roma “Tor Vergata”, De-
cember 2006.

5. —, Algebra Seminar, University of Illinois
at Chicago, April 2008.

. —, 2009 NIMS Hot Topics Workshop in
Algebraic Combinatorics, KAIST, Dae-
jeon (Republic of Korea), December 2009.
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7. —, 0000, February 2010.

8. () 0UOO0OUOOUOO Jordan OO OO
0, (2) Littlewood—Richardson O 0 00O
00000o0o00ooooo,00oooon
oogoooz2o00Coo0o00oo,ooono,
March 2010.

9. A module model for Azenhas’ bijection,
Algebra and Combinatorics Seminar, Uni-
versidade de Coimbra, July 2010.

10. —, 65éme Séminaire Lotharingien de Com-
binatoire, Strobl (Austria), September
2010.
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(1) Studies of the computational

based on categorical semantics:

system
The categor-

ical models of various calculi of type systems
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have been long studied as a theoretical link be-
tween the programming languages and mathe-
matical structures. Traditional categorical se-
mantics has the form of denotational semantics,
collapsing the processes of computation by re-
garding them as equalities. Via recent stud-
ies, however, we disclosed that the concept of
computation can be built into the categorical
semantics, if the linear logic is taken as the un-
derlying type systems. This observation sig-
nifies that the categorical semantics correctly
captures the features of the type system, in-
cluding the notion of computation. We studied
the properties desirable for computational sys-
tems, especially, the Church-Rosser property.
The systems of linear logic have several imple-
mentations based on graphs, such as proof nets
and Lamping graphs. We examined relations
between the graphical implementations and the
categorical semantics. Since the categorical se-
mantics is consequentially sound and complete,
the studies of the relations give us information
about theoretical rigor of graphical implemen-

tations.

(2) Study on models of computational system
based on a method of combinatorial enumera-
tion: The theory of analytic functors are orig-
inally introduced in the field of enumerative
combinatorics, and is developped to provide
foundations to generating functions frequently
used in enumerative combinatorics. Analytic
functors are, on the other hand, useful to build
semantics of type systems. They share proper-
ties common to the traditional denotational se-
mantics using the theory of domains, thus serv-
ing as models of various computational systems
of the type theory. Since mathematical meth-
ods of enumerative combinatorics are applica-
ble at the same time, we have new machiner-
ies to analyze the structures of the semantics.
In other terms, we can reduce the properties
of computational systems to problems of enu-
We build models of

the linear logic and a new computational sys-

merative combinatorics.

tem based on the categorical semantics, and
we analyze the structures of the models using

the machineries mentioned above. Via these



methods, we can carry out the study on the
syntactic structures of computational systems
through the mathematical studies on the prop-

erties of the semantics.
B.OOOO
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Hasegawa, Hiroshi Nakano:“Inhabitation
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nals of Pure and Applied Logic, Volume
161, Issue 11, August 2010, Pages 1390-
1399.
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0000000000 C?Palis0000O0O0
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As a step to the C' Palis Conjecture, it has
been already shown in the previous academic
year that in the complement of the closure of
C! diffeomorphisms which either are uniformly
hyperbolic or cause homoclinic bifurcations, (if
it is not empty) there exist dense C? diffeo-
morphisms having zero Lyapunov exponents for
some ergodic measure. In this academic year,
under the results of the paper [3], the above re-
sult of C! density property was translated to
a C? generic property. That is, if the C' Palis
Conjecture for higher dimensions is not true,
then a C? generic trichotomy ((i) uniform hy-
perbolicity; (ii) homoclinic bifurcations by C”
small perturbations; (iii) zero Lyapunov expo-
nents for some ergodic measure in the case ex-
cept (ii)) is obtained. Moreover, results with-
out involving C' topology obtained by simi-
lar arguments are exhibited, which can be also
thought of as partial results to the C2? Palis

Conjecture.
B.OOOO

1. S. Hayashi:

sional cycles and Lyapunov exponents for

“Hyperbolicity, heterodimen-

partially hyperbolic dynamics”, Bull Braz



Math Soc, New Series 38 (2007) 203-218.

2. S. Hayashi: “An extension of the ergodic
closing lemma”, Ergodic Theory Dynam.
Systems 30 (2010) 773-808.

. S. Hayashi: “Applications of Maiié’s C?
connecting lemma 7, Proc. Amer. Math.
Soc. 138 (2010) 1371-1385.

. S. Hayashi:
for diffeomorphisms: hyperbolicity or zero

“A C? generic trichotomy

Lyapunov exponents or the C' creation of

homoclinic bifurcations ”, submitted.
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1. Hyperbolicity, homoclinic bifurcations and
zero Lyapunov exponents for C' dif-
feomorphisms, “International Symposium
of Dynamical Systems” Bahia-Salvador,
Brazil, October 2006.

. An extension of the ergodic closing lemma
and its applications, RIMSOOO0OOOO
OO0o0o0oooooooooooooon
goooooo, 20080 90

. On a C! dense trichotomy for diffeomor-
phisms, RIMSOOOOOOOOOOOO
00000oo0o0ooooooooooo
Oo0,20080 100

. On a C! dense trichotomy for diffeomor-
phisms, 00000000 ODOOOOOO
O,000000000000000, 2008
0100

5. A few measure theoretical perturbation
theorems, OO0 O0O0OO0O0O, 000000
oooo,20090 10.

. A C? generic trichotomy for diffeomor-
phisms, OO OOO0OO, OO0OOOO,
20110 10.
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It is about 20 years after the discovery of mirror
symmetry of Calabi-Yau manifolds. Since then,

several mathematical (and abstract) proposals



toward the full understanding of the symmetry
have been made, and motivating related math-
ematical studies. Since the early stage of the
mirror symmetry it has been known that, for
Calabi-Yau hypersurfaces or complete intersec-
tions in toric varieties, the symmetry can be
realized in a combinatorial way and also there
are concrete ways to calculate related invari-
ants such as Gromov-Witten invariants. I have
been studying mirror symmetry from the latter
explicit viewpoint expecting useful insights to
the general proposals.

This year, I have done a collaboration with
Hiromichi Takagi (University of Tokyo) on
the projective geometry of certain Calabi-
Yau manifolds which arise
of three Reye
(arXiv.mathAG/1101.2746).

geometry of Reye congruences in two dimen-

in the study
dimensional congruences

The projective

sions has a long history since it has interesting
relations to the so-called nodal Enriques
surfaces. I have arrived at a Calabi-Yau
manifold of three dimensional Reye congru-
ences from an analytic research of a certain
Picard-Fuchs differential equation of fourth
order. I have come to a conjecture that there
exists another Calabi-Yau threefold which is
derived equivalent to the three dimensional
Reye congruence, but is not birational to it.
Through the collaboration with Takagi, we
have succeeded in constructing the predicted
new Calabi-Yau threefold, and are now making
progresses toward a proof of the expected

derived equivalence between the two.
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forms, and hypergeometric series in local

Central charges, symplectic
marror symmetry, in “Mirror Symmetry
V7, S.-T.Yau, N. Yui and J. Lewis (eds),
IP/AMS (2006), 405—439.

2. C. Doran and S. Hosono, On Stokes ma-
trices of Calabi-Yau hypersurfaces, Adv.
Theor. Math. Phys. 11 (2007), 147-174.
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4. S. Hosono and Y. Konishi, Higher genus
Gromov-Witten invariants of the Grass-
mannian, and the Pfaffian Calabi-Yau 3-
folds, Adv. Theor. Math. Phys. 13
(2009), 1-33.

5. S. Hosono, BCOV ring and holomorphic
anomaly equation, Advanced Studies in
Pure Mathematics 59 (2010),79-110.
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invariants and Fourier-Mukai partners,
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I am interested in mathematical aspects of two-
dimensional conformal field theories, especialy
in symmetries (automorphism groups) of vertex
operator algebras and in properties of confor-
mal field theories constructed from vertex op-
erator algebras.

The former theme is interesting since the
groups such as sporadic finite simple group
Monster arose as the automorphism groups of
vertex operator algebras. The latter aims at
revealing the way how the good properties of
conformal field theories expected in mathemat-
ical physics are related to properties of the ver-
tex operator algebras which underlie the the-
ories, where representation theory of infinite-
dimensional Lie algebras and geometry will
play important roles. Note that the latter
theme is expected to give applications to the
former.

This year, I reconsidered axiomatics of ver-
tex algebras from operadic view-point in inves-
tigating related papers and tried to apply them

to conformal field theories.

B.OODOO

1. A. Matsuo, K. Nagatomo and A. Tsuchiya:
“Quasi-finite algebras graded by Hamil-
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and Beyond, Proceedings of a Workshop
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tex Algebras, London Mathematical So-
ciety Lecture Note Series No. 372, Cam-
bridge University Press, 2010.
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algebras. International conference on ver-
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0 10 Degenerate principal series

In a joint work with Peter E. Trapa, we stidied
degenerate principal series of G = Sp(p, q) and
SO*(2n) with an infinitesimal character ap-
pearing as a weight of some finite-dimensional
G-representation. We show at a most singu-
lar parameter each irreducible constituent is
weakly unipotent and unitarizable. We cosider
the case of SO*(2n) here. We write the
Levi part of a maximal parabolic subgroup as
GL(k,H) x SO*(2(n — 2k)). If 3k < n, Ip is
irreducible and isomorphic to a derived functor
module. If 3k > n, we conjecture there are k—1
irreducible constituents in Ip other than de-
rived functor modules of the maximal Gelfand-
Kirillov dimension. However, it remains open
at this point.

(2)

Verma modules

Homomorphisms between generalized
Let g be a complex semisimple Lie algebra and
let p be its parabolic subalgebra. The induced
module of one-dimensional representation of p
is called a (scalar) generalized Verma module.
If p is a Borel subalgebra, it is called a Verma
module. Around 1970, the existence condi-
tion of homomorphisms between Verma mod-
ules is found by Verma and Bernstein-Gelfand-
Gelfand.

morphisms between generalized Verma mod-

In 1970s, Lepowsky studied homo-

ules and obtained some fundamental result.
However, the classification of the homomor-

phisms is known only for the case of the com-
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mutative niradical (Boe 1985) and a rank one
parabolic associated witha symmetric pair. I
classified the homomorphisms between scalar
generalized Verma modules associated to max-
imal parabolic sualgebras and I explained how
to use the operators constructed in the maxi-
mal case to get some operators in general. I
conjectures that all the homomorphisms arise
in this way; this statement generalizes the re-
sult of Bernstein-Gelfand-Gelfand.

We call p normal, if each parabolic subalgebra
which has a common Levi part with p is conju-
gate to p under some inner automorphism. For
classical algebras and “almost half” of normal
p, the above conjecture is affirmative for regu-
lar infinitesimal characters.

(2) Irreducibility of the space of continuous
Whittaker vectors

The fameous “multiplicity one theorem” tells
us that the dimension of the space of continu-
ous Whittaker vectors on an irreducible admis-
sible representation of a quasi-split real linear
Lie group is at most one. For non quasi-split
groups the multiplicity one theorem fails. As
a natual extension of the multiplicity one the-
orem to non quasi-split case, we may consider
the following naive conjecture. “ the space of
continuous Whittaker vectors is irreducible as
a module over the finite W-algebra.” For exam-
ple, we have an affirmative answer for the type
A groups. For SOy(2n,1), the above naive con-
jecture is affirmative. However, for SO(2n,1),
the discrete series are counterexamples for the
So, I propose refined conjecture.
Namely, Let H be the stabilizer in the Levi part

of a minimal parabolic subgroup of the non-

cojecture.

degenerate unitary character ¢ of the nilradi-
cal of the minimal parabolic subgroup. Then,
H acts on the space of continuous Whittaker
vectors with respect to psi. the refined conjec-
ture is that the space of continuous Whittaker
vectors is irreducible as a module over the fi-
nite W-algebra and H. This refined conjeture
is affirmative for SO(p, q).

Research in 2010
(A) I studied a functor from so-called parabolic

category O to the category of Whittaker mod-



ules. In particular, I determined the image
of simple modules for a complexified minimal
parabolic subalegbra of so(2n,1) and the Ja-
cobi parabolic subalebras of sp(n, C).

(B) Without the asumption of birationality of
the moment map, the dimension of the space of
the continuous (degenerate) Whittaker vectors
on degenerate principal series is not known. I
constructed the continuous (degenerate) Whit-
taker vectors as partial Jacquet integrals for a

sufficiently positive parameter,

B.OOOO

1. Hisayosi Matumoto : The homomorphisms
between scalar generalized Verma modules
associated to maximal parabolic subalge-
bras, Duke Math. J. 131(2006) 75-118.

Hisayosi Matumoto and Peter E. Trapa :
Derived functor modules arising as large ir-
reducible constituents of degenerate prin-
cipal series, Compositio Math. 143 (2007)
222-256.
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Workshop on Representation Theory of
Lie Groups and Lie Algebras, Hokkaido
University, March 2007.

. On homomorphisms between scalar gen-
eralized Verma modules, Tambara Work-
shop 2007, Geometry and Representations
in Lie Theory, August 2007.

Generalized Verma modules, old and new,
000000000 0ooo0, November
2007.

. On homomorphisms between scalar gen-
eralized Verma modules, Mini-Workshop
on Representation Theory, Univercsity of
Tokyo September 2008.
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. On homomorphisms between scalar gen-
eralized Verma modules, Conference in
honor of Toshio Oshima’s 60th birthday
”Differential Equations and Symmetric

Spaces, University Tokyo, January 2009.

. On homomorphisms between scalar gen-
eralized Verma modules, The 8th Work-
shop on Nilpotent Orbits and Represen-
tation Theory, Ogoto Shiga Japan, March
2009.

. On exisitence of homomorphisms between
generfalized Verma modules, ” Representa-
tion Theory of Real Reductive Groups”,
University of Utah, July 2009.

. On a finite W-algebra module structure
on the space of continuous Whittaker vec-
tors for an irreducible Harish-Chandra
modules, ”The 9th Workshop on Nilpo-
tent Orbits and Representation Theory”,
Hokkaido University, Feburary 2010.

10. Whittaker modules and vectors associated

with the Jacobi parabolic subalgebras,
”The 10th Workshop on Nilpotent Orbits
and Representation Theory”, Kyushu Uni-
versity, Feburary 2011.
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The research I conducted over the past year
is mainly concerned with discrete and ultradis-
crete integrable systems and their interrelation.

In particular:

e Relying on an extension of the celebrated

Crum-Darboux theorem for the (continu-
ous) KdV equation to the ultradiscrete set-
ting, we were able to solve the general ini-
tial value problem, i.e. defined over the full
set of integers, for the ultradiscrete KdV
equation. In particular, we were able to
show that arbitrary initial profiles decom-
pose into trains of solitons and a “back-
ground” part which travels at speed 1.
We were also able to give an asymptotic
description of the interaction between a
single soliton and a general background,
which led to an explicit formula for the

phase-shift due to this interaction.

Among all integrable 2D mappings, the
QRT mapping — which possesses a bi-
quadratic invariant — is probably the most
representative one. However, other exam-
ples, e.g. with higher degree invariants or
with invariants with periodic coefficients
are also known. We constructed several
new examples of such non-QRT mappings
and we studied the correspondences de-
fined by their invariants. General alge-
braic correspondences tend to give rise to
an exponential proliferation of the num-
ber of images they produce, but correspon-
dences leading to polynomial growth and
which are thought of as integrable, are also
known (e.g., the QRT case leads to linear
growth). We identified all invariants that
lead to integrable correspondences among
these newly constructed examples and we
proved that in general, their growth rates
can be expressed in terms of the same sim-

ple combinatorial object.

We investigated the various Miura trans-
formations that exist between discrete in-
tegrable systems that can be bilinearized
with at most 2 tau functions. As a result,

we uncovered the startling fact that the



discrete forms of the modified KdV and

sine-Gordon equations (two fundamental

9. S. Kakei, J.J.C. Nimmo and R. Willox:
“Yang-Baxter maps from the discrete BKP
systems whose discretisations have been equation”, SIGMA 6 (2010) 028 (11pp).

studied for well over 20 years) are in fact

00000000000000000000
0000 No.21ME-S7 (2010), 142-148.
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one and the same system. 10. R. Willox, Y. Nakata, J. Satsuma, R. Ra-
mani and B. Grammaticos: “Solving the
ultradiscrete KdV equation”, J. Phys. A:
B.OOOO Math. Theor. 43 (2010) FT 482003 (7pp).
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(11).

. Number theory. On the components di-
viding the degrees of the class numbers of

algebraic number fields.
. Characterization of representations of fi-

nite groups by their character values.

D.OO

1. 00 JAOO: 00000000 (OoOO
O00ooooI1Iol1o0o0)

O0IAOO: 00000000 (0Ooo
oOoooooIolooon)

.001I00: 00000000 (00000
00000 IoIIo 10000)

O0I00: 00000000 (DoOooo
00000 nIouIo 10000)

.00 I00: 0000000 (oooo
O000ooIolooon)

110

00 00 (KIYONO Kazuhiko)

A.000OO

400000000000 O0O00DOOODOO
oboooboooooobooooooon
gboboooboobooboobobobobobo
oood

00. 000 p00000O0O0O0 Z, 000
0000 40000000000000000
000000000000000000000
000 —o(X)/8000 Z, 00000000
0000000000000000000 GO
0000000000000000

000 ¢(X)/800000000000000
00000000

ubobooobooboboobbodobogad
goboooobooboobooboboobobooo
gooono

I have studied the difference between locally
linear group actions and smooth ones on 4-
manifolds.

I proved the following theorem by purely alge-

braic method in the year before last.

Theorem. Let p be a odd prime number. If
the cyclic group Z, acts pseudofreely but not
freely, and locally linearly on a closed, oriented,
spin topological 4-manifold X, then there exists
a complex linear virtual representation whose
character satisfies the G-spin formula for the
fixed point data of the action and whose virtual
dimension is equal to —o(X)/8.

Moreover, if o(X)/8 is even then the repre-
sentation has a structure of quaternionic linear

representation.

I have tried to prove topologically the theorem
since last year, but I have made no progress

yet.
B.OOOO

1. K. Kiyono and X.-M. Liu : “On spin alter-
nating group actions on spin 4-manifolds”,
J. of Kor. Math. Soc. 43 (2006), 1183 —
1197

2. K. Kiyono “Nonsmoothable group



actions on spin 4-manifolds”, preprint,
arXiv:0809.0119 (2008).

. 0000 : Finite group actions on spin 4-
manifolds (0000000000 O0OOO
00),0000 (2009)

c.oooo

1. Nonsmoothable group actions on spin 4-
manifolds, 00000000000, OO
OO0oooooooooo, 20080 100

. Nonsmoothable group actions on spin 4-
manifolds, 10 0004000000000,
oooooog,20090 10

. Nonsmoothable group actions on spin 4-
manifolds, 0 36 00000000000,
Oo00o0oooooooooo, 20090 120
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I have been trying to have a better understand-
ing of various topological invariants associated
with topological field theories from the view-
point of ”Bo-kuukan”. For that purpose, I have
been studying the structure of the semi-infinite
equivariant cohomology and “the semi-infinite
equivariant K group” of the loop space of a
symplectic manifold. In the last few years, I
found that there exists a natural action of dif-
ference operators on the equivariant K group of
the loop space of a symplectic manifold, and I
obtained the corresponding difference equation
and its solutions in the case of a toric manifold
and its complete intersection. As a result, I
found that the difference equation and its solu-
tion so obtained are a kind of ”g-analogue” of
the differential equation and its solutions asso-
ciated with their quantum cohomology. Using
my formulation, the same consideration seems
to be possible also in the case of the equivariant
elliptic cohomology, and I have been studying
to clarify what kind of structures we obtain in

this case.
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I have investigated stochastic models appearing
in statistical physics and mathematical biology
from the view points of probability theory and
stochastic analysis. Recent themes I am inter-
ested in are the following.

1.

models in statistical physics.

Asymptotic analysis of directed polymer

2. To develope asymptotic analysis of random
motions in random environment in the frame-
work of random probability distributions.

3. To develope stochastic analysis of significant

mathematical models in finance.

B.OOOO

1. T. Shiga and H. Tanakal “Infinitely di-
visible random probability distributions
with an application to a random motion

in a random environment”, Electron. J.
Probab.11 (2006) 1114-1183.

D.O0O
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Luc ILLUSIE
A.000OO

I visited the Department of mathematics of
the University of Tokyo from April 1, 2010 to
September 30, 2010. My host professor was
Prof. Takeshi Saito. During my stay I mostly
worked on the following topics :

(a) I gave three talks around a recent paper of
Serre [Se] (April 28, May 7, 12). The appli-
cation of his criterion to families arising from
varieties over number fields relies on results of
uniform generic constructibility due to Katz-
Laumon and of which I had independently
proven variants and generalizations [I2]. I also
gave a talk on this at the University of Kyoto
on July 19, in a workshop on Arithmetic geom-
etry and related topics organized by Prof. T.
Ito.

(b) In a recent paper [LS], Lan and Suh prove
a generalization of a vanishing theorem that
I had established long ago [I1]. I had exten-
sive discussions with them and with Prof. C.
Nakayama on this topic. I gave a talk on this on
June 16. T also reported on this at a conference
at the ICTP in Trieste on Hodge theory and
related topics (June 28 - July 2). Though the
main interest for me was de Rham cohomology
in positive characteristic, I seized the opportu-
nity of my visit to learn some of the techniques
of representation theory and Shimura varieties
involved in [LS].

Besides, I finalized two papers which have ap-
peared in the Notices of the AMS : A Tribute to
Henri Cartan, September 2010 (joint work with
P. Cartier), and Reminiscences of Grothendieck
and His School, October 2010.

[I1] L. Mlusie, Réduction semi-stable et dcom-
position de complexes de de Rham coefficients,
Duke Math. J. 60 (1990), 139-185.

[I2] L. Hlusie, Constructibilité générique et uni-
formité en £, preprint, April 9, 2010.

[LS] K.-W. Lan and J. Suh, Vanishing theo-

rems for torsion automorphic sheaves on gen-



eral PEL type Shimura varieties, preprint, Au-
gust 17, 2010.
[Se] J-P. Serre,
pour une famille de reprsentations f-adiques,
arXiv:1006.2442 (June 2010).

Un critéere d’indépendance

PAJITNOV Andrei

A.0D00O0O
I visited the Graduate School of Mathematical

Sciences, University of Tokyo for four months
(October 1, 2010 — January 31 2011). During
this period we worked with Professor Toshitake
Kohno on the circle-valued Morse theory for
complex hyperplane arrangements.

We developed the real-valued and circle-valued
Morse theory for the complement to a com-
plex hyperplane arrangement in C". Denote
this complement by M (we assume that the
arrangement is essential). We have shown in
particular, that M has the homotopy type of
a space obtained from a finite n-dimensional
CW complex fibered over a circle, by attaching
cells of dimension n. We have computed the
Novikov homology of M.

These results are resumed in our preprint
(arXiv:1101.0437). They constitute the first
part of our research project aiming at under-
standing the structure of the Novikov homology
of M and its relations to the homology with lo-
cal coeflicients.

We worked also with Professor Hiroshi Goda
(TUAT) on our long-term research project con-
cerning the half-transversal Morse theory and
its applications to the Seiberg-Witten equa-

tions on 3-dimensional manifolds.

B.OOOO

1. A. Pajitnov, On the tunnel number and the
Morse-Novikov number of knots, Algebraic
& Geometric Topology 10 (2010) 627-636.

2. H. Goda and A. Pajitnov,
of gradient flows in the half-transversal
Morse theory, Proc. Jpn. Acad., Ser. A
85 (2009) 6-10.

Dynamics

3. A. Pajitnov, Nowvikov Homology, twisted
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and Thurston
18 (2006)

Alexander polynomials

cones, Algebra i Analiz,

173-209.

. T. Kohno and A. Pajitnov, Circle-valued
Morse theory for complex hyperplane ar-
rangements arXiv:1101.0437 (2011).

. H. Goda, H. Matsuda and A.Pajitnov,
Morse-Novikov theory, Heegaard split-
tings and closed orbits of gradient flows

arXiv:0709.3153 (2007).

. A. Pajitnov, Circle-valued Morse Theory,
454 pages. Walter de Gruyter, 2006.

c.oooo

. Conference “Topology of singularities and
117, Tohoku University,
Sendai, January 2011.

related topics,

. Topology seminar of the Graduate School
of Mathematics, Tokyo University (De-
cember 2008, December 2009, December
2010).

of
dimensional Topology” (Osaka), Novem-
ber 2009.

. Conference  ”Intelligence Low-

. Topology seminar of the Nihon University,
Tokyo, December 2009.

. Topology seminar of the Nara University,
Nara, December 2009.

6. The Fourth East Asian School of Knots
and related topics (plenary talk), January
2008.

7. Algebra and Topology seminar, Nice Uni-
versity, 2007.

D.O0O

00000o00o0ooooooo Ivoooo
004000000)

During my visit to the Graduate School of
Mathematical Sciences I gave a lecture course
“Circle-valued Morse theory” for graduate stu-
dents. The first part of the course (8 lectures)
was dedicated to the classical Morse theory and



its applications to geometry. We discussed the
homotopy type of complex manifolds, the con-
struction of the Morse complex, the gradient
flow and other topics.

In the second part (8 lectures) I gave an in-
troduction to the circle-valued Morse theory,
including Novikov homology, the construction
of the Novikov complex, the chain equivalence
between the Novikov complex and completed
chain complex of the corresponding infinite
cyclic covering of the manifold. In the conclud-
ing lectures I explained the proof of the generic

rationality of the Novikov complex.
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0 0O O O O (Project Associate Professor)

PONGE Raphaé€l
A.000OO

— Fefferman’s program and singularities of the
Green functions of the conformal powers of the

Laplacian.

— Analysis of the resolvent and scattering ma-
trix of an asymptotically hyperbolic manifold
(joint project with Dr. Colin Guillarmou and
Prof. Kengo Hirachi).

— Local index formula in noncommutative
geometry.  Applications to biholomorphism-
invariant geometry and contactomorphism-

invariant geometry.

B.OOOO

1. A New hypoelliptic operator on almost
CR manifolds, To appear in Rev. Mat.

Iberoamericana, 16 pages.

. A microlocal approach to Fefferman’s pro-
gram in conformal and CR geometry, Clay
Mathematics Institute Proceedings, 12,
Amer. Math. Soc., Providence, RI, 2011,
pp. 219-242.

. Traces on pseudodifferential operators and
sums of commutators, J. Anal. Math. 110
(2010) 1-30.

. Noncommutative geometry and lower di-
mensional volumes in Riemannian geome-
try, Lett. Math. Phys. 83 (2008) 19-32.

. Noncommutative residue invariants for CR
and contact manifolds, J. Reine Angew.
Math. 614 (2008) 117-151.

. Heisenberg calculus and spectral theory of
hypoelliptic operators on Heisenberg man-
ifolds, Mem. Amer. Math. Soc. 194
(2008) no. 906, 140 pages.

. Noncommutative residue for Heisenberg
manifolds and applications in CR and con-
tact geometry, J. Funct. Anal. 252 (2007)
399-463.
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. Spectral asymmetry, zeta functions and
the noncommutative residue, Int. J. Math.
17 (2006) 1065-1090.

. The tangent groupoid of a Heisenberg
manifold, Pacific J. Math. 227 (2006) 151-
175.

10. A new proof of the local regularity of the
eta invariant of a Dirac operator, J. Geom.

Phys. 56 (2006) 1654-1665.

c.ooon

. Noncommutative geometry and group ac-
tions. Operator Theory seminar, Univer-
sity of Victoria, Canada, Mar. 2, 2011.

. Logarithmic singularities of the Green
functions of the conformal powers of
the Laplacian. Differential Geometry

and PDE seminar, University of British

Columbia, Vancouver, Canada, Mar. 1,

2011.

. Noncommutative geometry and group ac-
Non-

commutative Geometry seminar, Univer-

tions (3 lectures of one hour).

sity of Western Ontario, London, Canada,
Feb. 14-15, 2011.

. Logarithmic singularities of the Green
functions of the conformal powers of the
Laplacian. Differential Geometry and Ge-
ometric Analysis seminar, Princeton Uni-
versity, USA, Feb. 11, 2011.

. Noncommutative geometry and group ac-
tions. Operator Theory seminar, Univer-
sity of Toronto, Canada, Feb. 7, 2011.

. Noncommutative geometry and diffeo-
morphism-invariant geometries. Operator
Algebras Seminar, University of Tokyo,
Japan, Jan. 11, 2011.

. Diffeomorphism-invariant geometries and
Noncommutative geometry. Topology
Seminar, University of Tokyo,

Dec. 7, 2010.

Japan,



8. Tambara Workshop on Parabolic Geome-
tries and Related Topics, Tambara Sem-
inar House, University of Tokyo, Japan,
Nov. 3, 2011.

9. Mathematics Seminar, Institute for the
Physics and Mathematics of the Universe,
University of Tokyo, Japan, Oct. 28, 2010.

10. Noncommutative geometry and lower di-
mensional volumes in Riemannian geome-
try. Analysis seminar, University of Auck-
land, New Zealand, Oct. 18, 2010.

D.O0O

1. Pseudodifferential Operators and Applica-
tions (0000004 000000)

2. Introduction to Noncommutative Geome-
try. (0000O004000000)
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00 OO (ABE Noriyuki)

A.000OO

oboboobobobobooboboboonog
gbobobooboboboboboboobo
ooo0000 Jacquet OODOODOOOOOODO
OO0Jacquet DO O0O0O0O0O0O00O0OOCCOODO
Oooooooooboooogon Jacquetd
obobooboboboboooboobooog
gboboobOobooooboobooat

I study the representation theory of reductive
In this
year, I studied the geometric Jacquet functor
with Yoichi Mieda (Kyushu university). By the

definition of the Jacquet module, there is an

groups from an algebraic viewpoint.

action of the minimal parabolic subgroup. We

give such action by the geometric way [2].

B.OOOO

1. N. Abe:

phisms between principal series represen-

“On the existence of homomor-

tations of complex semisimple Lie groups”,
J. Algebra 330 (2011), no. 1, 468-481.

. N. Abe and Y. Mieda:
geometric Jacquet functor”, J. Math. Sci.
Tokyo 17 (2010), 243-246.

“A remark on the

. N. Abe and H. Nakaoka:
heart

category (II): Associated cohomological

“General

construction on a triangulated

functor, Applied Categorical Structures”,
DOI:10.1007/s10485-010-9226-z.

. N. Abe:
twisted Verma modules”, Proc.
Math. Soc. 137 (2009), 3923-3926.

“Vanishing of extensions of

Amer.

. N. Abe and H. Yamashita:

Howe duality correspondence and isotropy

“A note on

representations for unitary lowest weight
modules of Mp(n,R)”, J. Lie Theory 19
(2009), No. 4, 671-683.
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6. N. Abe:
Series Generated by the Trivial K-Type”,
Publ. Res. Inst. Math. Sci. 44 (2008),
no. 4, 1169-1197.

“Jacquet Modules of Principal

. N. Abe: “First extension groups of Verma

modules and R-polynomials”, preprint.

. N. Abe:

Coxeter system”, preprint.

“The category O for a general

. N. Abe: “ Generalized Jacquet modules of
parabolic induction”, preprint

c.ooon

. VermaOOOOOO RODODO, 2010000
gobooboog,0bbog, 20100 11
g120.

.00000 LieO0O0OO0ODODODOO Ext
goooo,boobooboobog o
goo,o0o0bao, 20100 90 220.

. Jacquet modules of parabolically in-
duced representation, 2010 Nankai Sum-
mer School on Representation Theory and
Harmonic Analysis, 0000, 20100 60

110.

. On the extensions between Verma mod-
ules, Recent Advances in Mathematics at
IPMU, 2, IPMU, 20100 40 6 0.

. On extensions between principal series of
complex semisimple Lie groups, 00O 0O
ooooooooooo,ooooa, 2010
020 190.

. On the existence of homomorphisms be-
tween principal series of complex semisim-
ple Lie groups, Tokyo-Seoul Conference in
Mathematics Representation Theory, O O
00,20090 120 40.

. On dimension of Whittaker vectors, O O

gooooo,don0,20090 110 260.



8. Jacquet modules of parabolic induction,
AGU Lectures on Representation Theory,
goooogd,20090 100 220.

L0000 Verma OOOOODODO Ext0O OO
goboo,obooooooobooo, o
ooo,20090 90 270.

D.O0O
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00 OO0 (KASATANI Masahiro)

A.000OO

0000 ¢KzOOODOOODODoOOoOOoDOooao
0000000 ROODODOO KOOOOoOOd
00000 ¢q0D0000DOO00D0DOO0ODOOa
000000000 ODAHAOOOOOOOO
doooooooooooono ¢goooooao
doo0dooo200000000004d
DAHAOODOOOOOOOOOKDOOOODOO
O0¢KZzOOOOOODOOoODooooooooa
00000000000 O00DO Koornwinder
0000000o0o0o0oDoDoOooobOoooooo
000000 DOO000DOO0OoooDOoOooooa
ooooooooao
ROODODOODODOODO KOOOOoooooo
000000000o0ooooooooooao
0000D0000o0oU0bDoO KOOOODAHAO
dooodoooooooooooooooa
0000000000 KOooooooooao
¢KZzO0DOOODOOOoOooooooooooo
0d00Oo000ooOo0oOo0ooOoooobooooooa
aoo

Boundary ¢KZ equation is a system of g-
difference equations defined by R- and K-
matrices which act on a tensor product of rep-
resentations over quantum algebra. The double
affine Hecke algebra (DAHA) is an assosiative
algebra which includes two affine Hecke subal-
gebras (g-deformations of affine Weyl groups).
In terms of a polynomial representation of
the DAHA, we formulated K-matrices and the
boundary gKZ equation, and obtained a proce-

dure to construct polynomial solutions of the
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equation. We explicitly constructed polyno-
mial solutions by using non-symmetric Koorn-
winder polynomials. We found interesting so-
lutions: factored solutions, and so on.

R-matrix and our K-matrices satisfy a reflec-
tion equation which is known as integrability
condition on boundary. Hence our K-matrices
are special solutions of the reflection equa-
tion induced from representation theory (the
polynomial representation) of DAHA. On ¢KZ
equation which is defined by other K-matrices,
I am examining whether we can construct so-
lutions of the ¢KZ equation by representation-

theoretical method.

B.OOOO

. Masahiro Kasatani : “Boundary Quan-
tum Knizhnik-Zamolodchikov Equation”,
New Trends in Quantum Integrable Sys-
tems: Proceedings of the Infinite Analysis

09 (2010) 157-171.

. Masahiro Kasatani : “The polynomial rep-
resentation of the double affine Hecke al-
gebra of type (CY,C,,) for specialized pa-
rameters”, arXiv:0807.2714 (2008).

“The

quantum Knizhnik-Zamolodchikov equa-

. M. Kasatani and Y. Takeyama :

tion and non-symmetric Macdonald poly-
nomials”, Funkcialaj Ekvacioj Volume 50
Number 3 (2007) 491-5009.

. M. Kasatani and V. Pasquier : “On poly-
nomials interpolating between the station-
ary state of a O(n) model and a Q.H.E.
ground state”, Communications in Math-
ematical Physics Volume 276, Number 2

(2007) 397-435.

. M. Kasatani, T. Miwa, A. N. Sergeev, A.
P. Veselov :
Jack and Macdonald polynomials for spe-

“Coincident root loci and

cial values of the parameters”, Contempo-
rary Mathematics Volume 417 (2006) 207—
225.



c.ooog

1. “C¥CO DAHAOOOOOOOOOOO
KZzODOOOOoOoor,0ooooBCcOOd
AGTOOOOOO,0000000000
gooo, 20100 90.

‘0000 gkZ2 0000000 Koorn-

winder 0O OQO0OOO7, RIMSOODOO
Oo0oooooooooo,00ooo0og
oooo, 20100 80.

3. “The qKZ equation and its polynomial so-
lutions”, RIMS 0 0 0 0 0 O O O Diagram
algebras and related topicsO, 0O OO0

oo, 20100 70.

“Cob00oboboboobDoboonon okz O
ooDooor,bo0000 20090000
ooboo oobooboooobogoo
O,0b0o0o0ooobooooo, 20090 90.

Knizhnik-
Zamolodchikov equation”, 0O 0O 0O O O
oodoo0oooogooooo,ooogo
oooooo,20090 70.

“Boundary quantum

“The quantum Knizhnik-Zamolodchikov
equation and non-symmetric Macdonald
polynomials”, 000 O000OO0D0OOOOO,
oooo, 20070 40.

“The quantum Knizhnik-Zamolodchikov
equation and non-symmetric Macdonald
polynomials”, 0 40000000000
00000000, 00ooo (oo), 2007
O20.

“The quantum Knizhnik-Zamolodchikov
equation and non-symmetric Macdonald
polynomials”, MSJ-THES Joint Workshop
on Noncommutativity, THES (0 O OO ),
20060 11 0.

. O Temperley-LiebO OO OOO0O0O0OOO0O
Ooo0,0000o0o00dooooooo, o
ooo,20060 50.
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00 00 (KANAI Masahiro)
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We recently proceeded with study on cellu-
lar automaton modeling, proposing a calibra-
tion method to optimize the cell size (length)
according to the vehicle density. With this
method, one can directly connect CA rules to
dynamical phenomena, such as traffic flow, and

then find their intrinsic mechanisms.
B.OOOO

1. Masahiro Kanai, “Two-lane traffic-flow
model with an exact steady-state solu-

tion”, Phys. Rev. E 82 (2010) 066107.

. Masahiro Kanai, “Calibration of the Parti-
cle Density in Cellular-Automaton Models
for Traffic Flow”, J. Phys. Soc. Jpn. 79
(2010) 075002.

Kat-
suhiro Nishinari, and Tetsuji Tokihiro,
“Ultra-discrete Optimal Velocity Model:
a Cellular-Automaton Model for Traffic
Flow and Linear Instability of High-Flux
Traffic”, Phys. Rev. E 79 (2009) 056108.

. Masahiro Kanai, Shin Isojima,

4. Y. Tutiya and M. Kanai:

tion of a coupled system of delay differ-

“Exact solu-

ential equations: a car-following model”,
J. Phys. Soc. Jpn. 76 (2007) 083002.



. M. Kanai:

range process: fundamental diagram of the

“Exact solution of the zero-

corresponding exclusion process”, J. Phys.
A: Math. Gen. 40 (2007) 7127-7138.

. M. Kanai, K. Nishinari, and T. Toki-
hiro: “Solvability and Metastability of the
Stochastic Optimal Velocity Model, Traffic
and Granular Flow 05, A. Schadscheider
et. al (eds), 2007, Springer-Verlag.

. M. Kanai, K. Nishinari and T. Tokihiro:
“Exact solution and asymptotic behaviour
of the asymmetric simple exclusion process
on a ring”, J. Phys. A: Math. Gen. 39
(2006) 9071-9079.

. M. Kanai, K. Nishinari, and T. Tokihiro:
“Stochastic Cellular-Automaton Model for
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My current research is asymptotic theory
for Bayesian inference and related computing
problem. A primary focus is asymptotic prop-
erty of Markov chain and its application to
Markov chain Monte Carlo (MCMC) methods.
The convergence property of a Markov chain
to a diffusion process is well known. I general-
ized it to the convergence of a Markov measure
valued random variable to a P(D][0, co))-valued
I applied it to MCMC for
mixture model and cumulative probit model.

For the former, we proved that the MCMC for
1/2

random variable.

simple mixture model has €,n"/“-consistency

where n is the sample size and ¢, is the dis-
For the

latter, we showed that a well known Albert-

tance between mixture components.

Chib method is degenerate. Moreover for a sim-
ple setting, the method is n-weak consistent,
which means that the MCMC needs n times
worse than the well behaved MCMC methods.
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. Metropolis-Hastings Algorithms with ac-
ceptance ratios of nearly 1, Annals of the
Institute of Statistical Mathematics, 61
(2009), 949-967
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Yoshihiko Shigeaki Miyoshi,
Atsuhide Mori and I studied on Thurston’s in-

equality for openbook foliations.

Mitsumatsu,

I researched on simple groups that are not uni-
formly simple. I showed the infinite altenating
group with a pseudometric that evaluate the
simpleness, is quasiisometric to the half line.

Shigenori Matsumoto and I studied on dynam-
ical systems by diffeomophisms on a circle, and
constructed C'-diffeomorphisms of the circle
which admit measurable fundamental domains.
I take part in a project “Translational Systems
Biology and Medicine Initiative” from Novem-
ber 2007 and “Molecular Dynamics for An-
tibody Drug Development” from April 2010,
where I study mathematical models for bioin-

formatics.
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dama, Atsushi Mizota, Shuichi Yamamoto,
Emiko Adachi-Usami, Masaki Takiguchi :

“Up-regulation of genes for oxidative phos-

Yoshinori Nimura,

phorylation and protein turnover in dia-
betic mouse retina”, Experimental Eye Re-
search, Elsevier, Vol. 83 (2006) 849-857.

. Hiroki Kodama, Peter W. Michor : “The
homotopy type of the space of degree 0
immersed plane curves”, Revista Matem-
atica Complutense, Facultad de Ciencias

Matematicas Universidad Complutense de
Madrid, Vol. 19 no. 1 (2006) 227-234.

. Shigeyuki Kamatani, Hiroki Kodama,
Takeo Noda : “A Birkoff Section for
the Bonatti-Langevin Example of Anosov
Flows”, Proceedings of the International
Conference Foliations 2005, World Scien-

tific Publishing Co., (2006) 229-243.

. Hiroki KODAMA, Yoshihiko
SUMATSU, Shigeaki MIYOSHI
Atsuhide MORI, On Thurston’s inequal-

Foliations,

MIT-
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ity for spinnable foliations,
Geometry, and Topology: Paul Schweitzer
Festschrift, (2009) 173-193.
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Concerning zeta functions associated with pairs
of reductive groups defined over the rational
number field and their maximal parabolic sub-
groups, last year, I obtained the result that
they satisfy analogue of the Riemann hypothe-
sis in a weak sense at least if algebraic groups
are semisimple in the joint work with Yasushi
Komori (Rikkyo Univ.) and Haseo Ki (Yonsei
Univ.). This year, we improved and simplified
the proof, and summarized them in an article.
As a by-product of this work, we find beautiful
structural properties of root systems. In addi-
tion I started a project which apply the theory
of model subspaces of the Hardy space on the
upper half-plane to studies of distributions of
As the first

result, I obtained a new equivalence condition

zeros of arithmetic L-functions.

between the Riemann hypothesis and a positiv-
ity of certain series. This project was derived
from my recent studies about a correspondence
between certain classes of mean-periodic func-
tions and analytic properties of L-functions of

arithmetic schemes.
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plications to Automorphic Forms”, Edin-
burgh (August 2008), to appear.

. M. Suzuki and and L. Weng[ “Zeta func-
tions for G5 and their zeros”, Int. Math.
Res. Not. IMRN 2009 (2009), no. 2
241-290.
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. M. Suzukil “The Riemann hypothesis for
Weng’s zeta function of Sp(4) over Q” with
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. M. Suzuki “On the zeros of approximate
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Acta Arith. 136 (2009), no. 1, 19-45.

. M. Suzukil “An analogue of the Chowla-
Selberg formula for several automorphic
L-functions”, Probability and number
theory-Kanazawa 2005, Adv. Stud. Pure

Math., 49 (2007), 479-506.

. M. SuzukiOl “A proof of the Riemann hy-
pothesis for the Weng zeta function of rank
3 for the rationals”, The Conference on
L-Functions, 175-199, World Sci. Publ.,
Hackensack, NJ, 2007 .

. J.C. Lagarias and M. Suzukil “The Rie-
mann hypothesis for certain integrals of
Eisenstein series”, J. Number Theory 118
(2006), no. 1, 98-122.
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Morrey spaces, which were introduced by C.
Morrey in order to study regularity questions
which appear in the Calculus of Variations,
describe local regularity more precisely than
Lebesgue spaces and are widely used not only in
harmonic analysis but also in partial differen-
tial equations. We have developed a theory of
weights for multilinear fractional integral oper-
ators and multi(sub)linear fractional maximal
operators in the framework of Morrey spaces.
We give natural sufficient conditions for the one
and two weight inequalities of these operators
and, as a corollary, obtain the Olsen inequal-
ity for multilinear fractional integral operators.
The results extend to Morrey spaces of those in

Lebesgue spaces due to Kabe Moen.
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“Generalized fractional integral operators
and fractional maximal operators in the
framework of Morrey spaces”, to appear

in Trans. Amer. Math. Soc..
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“A note on generalized fractional integral
operators on generalized Morrey spaces”,
Boundary Value Problems, Volume 2009
(2009), Article ID 835865, 18 pages.

. Y. Sawano and H. Tanakal “Triebel-
Lizorkin-Morrey spaces and Besov-Morrey
with non-doubling measures”,
Nach., 282(2009), no.12, 1788-
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Morrey spaces with non-doubling mea-
sures”, Tokyo J. Math., 32(2009), no.2,
471-486.
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As an continuation of my research of the
previous year, I studied so-called O’Grady’s
six dimensional example. 1 obtained a re-
sult on the birational geometry of the exam-
ple over the Donaldson-Uhlenbeck compactifi-
cation. I also studied some other problems; a
kind of specialty property of an ample divisor
on a higher dimensional holomorphic symplec-
tic manifold (jointly with Prof. J.-M. Hwang
at KIAS), and explicit birational geometry of
Nakajima Quiver variety and the moduli space
of parabolic Higgs bundles over an algebraic

curve.
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manifolds” Math. Z. 258 (2008) pp. 407-
426.
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complete integrability of an integrable sys-
Fourier 58

“Algebraic

tem of Beauville” Ann. Inst.
no. 2 (2008) p. 559-570.
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. Y. Nagai and F. Sato: “Deformation of
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ferential graded Lie algebra” J. Algebra

320 (2008) issue 9 pp. 3481-3492.
. Y. Nagai:
O’Grady’s
preprint (2010)

“Non-locally-free locus of

ten dimensional example”

. Y. Nagai:
O’Grady’s six dimensional example over
the
tion” preprint (2010)

“Birational geometry of

Donaldson-Uhlenbeck compactifica-
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We are studying homological aspects of cate-
gories used in algebraic areas, especially on tri-
angulated or abelian categories. Besides, re-
cently we are interested in Mackey functors
as a GG-bivariant analog of abelian groups, and
Tambara functors as a G-bivariant analog of
commutative rings, where G is a (pro-)finite
group.

A Mackey functor admits four equivalent defini-
tions; (1) combinatorially, as a family of group
homomorphisms indexed by inclusions and con-
jugations of subgroups in G (2) as a bivariant
pair of a covariant functor and an additive con-
travariant functor on the category of finite G-
sets (3) as a module over Mackey algebra (4)
by the Lindner-type definition, using the cat-
egory of spans. Cohomology groups, module-
valued fixed pint functors, and Burnside (mod-
ule) functors are first examples, which appear
in the group theory or the representation the-
ory. When G is trivial, it is nothing other than
an abelian group.

A Tambara functor is an algebraic object on G,
consisting of an additive Mackey-functor part
and a multiplicative semi-Mackey-functor part.
Cohomology rings, representation rings, ring-
valued fixed point functors, and (Witt-)Burn-
side functors are examples. The category of
Tambara functors on G contains the category
of G-rings fully faithfully, and agrees with the
category of commutative rings when G is triv-
ial.

In our research, as a G-bivariant analogy, we
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alm at a generalization of some fundamen-
tal parts of the commutative ring theory to
the level of Tambara functors. We are now
constructing analogs of semi-group rings, ideal
quotients, prime spectra, fractions, polynomial

rings, and so on.
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arxiv:1006.1033.
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My research is mainly for qualitative theory for
partial differential equations of parabolic type.
The Allen-Cahn equation is a typical exam-
ple of reaction-diffusion equation with bistable
type nonlinearity. I studied the large time be-
havior of the solutions in the Allen-Cahn equa-
tion and analyze the stability of the planar
wave, which is the most common type of trav-
eling wave for this problem. By introducing
some notions in the dynamical systems theory,

I showed some estimates for the derivatives of



the solutions at large time, and obtained some
sufficient conditions for their asymptotic sta-
bility. I also studied the interfacial phenomena
that appear in the singular limit problems of
the Allen-Cahn equation and the damped wave
equation. In the analysis of the damped wave
equation, I proved the comparison principle by
It al-

lows us to apply the technique of constructing

assuming the over-damping condition.

supersolutions and subsolutions and to show
that the motion of interfaces is governed by the
mean curvature flow, similarly to the case of the

Allen-Cahn equation.
B.OOOO

1. Mitsunori Nara and Masaharu Taniguchil]
“Stability of a traveling wave in curvature
flows for spatially non-decaying perturba-
tions”, Discrete and Continuous Dynami-

cal Systems, 14 (2006) 203-220.

Mitsunori Nara and Masaharu Taniguchill
“Convergence to V-shaped fronts in curva-
ture flows for spatially non-decaying per-
turbations”, Discrete and Continuous Dy-
namical Systems, 16 (2006) 137-156.

. Mitsunori Nara and Masaharu Taniguchill
“The condition on the stability of sta-
tionary lines in a curvature flow in the
whole plane”, J. Differential Equations,
237 (2007) 61-76.

. Mitsunori Narall “Large time behavior of
radially symmetric surfaces in the mean
curvature flow”, SIAM J. Math. Anal, 39
(2008) 1978-1995.

. Hiroshi Matano, and

Masaharu Taniguchill “Stability of planar

Mitsunori Nara,

waves in the Allen-Cahn equation”, Com-
munications in Partial Differential Equa-
tions, 34 (2009) 976-1002.
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1. Large time behavior of disturbed planar
fronts in the Allen-Cahn equation, Confer-
ence ”Geometrical aspects of partial dif-
ferential equations”, C.I.LR.M., Marseille,
France, March 2009.
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. Stability of planar waves in the Allen-Cahn
equation, seminar talk, University Mont-
pellier 2, Montpellier, France, March 2009.

. Large time behavior of disturbed planar
fronts in the Allen-Cahn equation, RDS O
oo, doboo0ooouoboboao
0oog, July 2009.

.Allen-Cahn 0000 O00OO0OOOOOOO
oo, bogooag 20090000000
00 000oooO0 oooo,0000,
September 2009.

. Stability of traveling waves in the Allen-
Cahn equation and the mean curvature
flow, 000000000 ODOOOO,00
0 O, November 2009.

. Stability of planar waves in the Allen-
Cahn equation, seminar talk, University
Bordeaux 2, Bordeaux, France, February
2010.

. Large time behavior of disturbed planar
fronts in the Allen-Cahn equation, The
8th AIMS Conference on Dynamical Sys-
tems, Differential Equations and Applica-
tions, Dresden University of Technology,
Germany, May 2010.

. Allen-Cahn 0 0000000000000
000000000,00000000,0
000000 (000), September 2010.

. Large time behavior of graphical curves in
curvature flow, seminar talk, University of

Paris-Sud, Orsay, France, February 2011.
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In this academic year I studied relatively hyper-
bolic structures on groups jointly with Shin-ichi
Oguni and Saeko Yamagata.

The notion of relatively hyperbolic groups was
introduced by Gromov and it is a generalization
of those of geometrically finite Kleinian groups
and hyperbolic groups. When a countable
group G is hyperbolic relative to a conjugacy
invariant collection of infinite subgroups $, We
call $ a relatively hyperbolic structure on G.
We are interested in the set of all relatively
hyperbolic structures on a group. This set is
countably infinite even for non-elementary hy-
perbolic groups.

We showed that the set of all relatively hyper-
bolic strucures on a finitely generated group is
a directed set with respect to the partial or-
der induced from the inclusion relation of sub-
groups. Furthermore, we obtained a criterion
for two relatively hyperbolic structures on a
finitely generated group to have the same set

of relatively quasiconvex subgroups.

B.OOOO

1. Y. Matsudall “Polycyclic groups of diffeo-
morphisms of the closed interval 7, C. R.
Math. Acad. Sci. Paris, Ser. 1347 (2009),
no. 13-14, 813-816.
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2. Y. Matsudall “Groups of real analytic dif-
feomorphisms of the circle with a finite im-
age under the rotation number function ”,
Ann. Inst. Fourier (Grenoble) 59 (2009),
no. 5, 1819-1845.

3. Y. Matsudd]“Global fixed point for groups
of homeomorphisms of the circle 7, Con-
temporary Mathematics 498 (2009), 151-
154.
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The rotation number function on groups of
real analytic diffeomorphisms of the circle,
Semianrio de Sistemas Dindmicos, Univer-
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I visited the Department of Mathematical Sci-
ences at the University of Tokyo from October
1, 2010 to Mars 31, 2011. During my stay, I
gave a graduate course, entitled “Lectures on
the p-adic Simpson correspondence”.

I am expert in arithmetic geometry. My recent
work focus on three topics : ramification the-
ory, rigid geometry and p-adic Hodge theory.
During my visit to Todai, I worked mainly on
the last topic, and more precisely on the p-adic
Simpson correspondence

In 1965, extending an earlier result of Weil,
Narasimhan and Seshadri established a bijec-
tive correspondence between the set of equiv-
alence classes of unitary irreducible represen-
tations of the fundamental group of a compact
Riemann surface X of genus > 2, and the set of
isomorphism classes of stable vector bundles of
degree 0 on X. The correspondence has been
extended later by Donaldson to all complex
smooth projective varieties. The analogue for
general linear representations is due to Simp-
son. In order to get a correspondence of the
same type, we have to add to the vector bun-
dle an extra structure ; it is the notion of Higgs
bundle first introduced by Hitchin for algebraic
curves. The main result of Simpson establishes
an equivalence between the category of (com-
plex) linear representations of the fundamental
group of a complex smooth projective variety,
the category of modules with integrable con-
nections and the category of semi-stable Higgs
bundles with vanishing Chern classes.

Faltings developed recently a p-adic analogue
of Simpson’s correspondence. His approach ex-
tends earlier results of Tate, Sen and Fontaine,
and relies on his theory of almost étale exten-
sions. It is a sequel to his work in p-adic Hodge

theory.

132

Let K be a discrete complete valuation field of
characteristic 0, with perfect residue field k of
characteristic p > 0, K be an algebraic closure
of K. We denote by O the valuation ring of
K, by O the integral closure of Ok in K, by
Oc¢ the p-adic completion of O and by C' the
field of fractions of O¢. Faltings constructed a
fully faithful functor from the category of p-adic
representations of the geometric fundamental
group of a proper smooth geometrically con-
nected curve X over K (relatively to a base
point x € X) to the category of Higgs bun-
dles over Ox,, with coefficients in Q% ;- (—1).
This functor is naturally defined over a strictly
larger category than that of p-adic representa-
tions of 7 (X7, x), called the category of gen-
eralized representations of mi (X3, ), and it
is then an equivalence between this new cat-
egory and that of Higgs bundles over Ox,.
Faltings proved that Higgs bundles associated
to “true” p-adic representations of m (X, x)
are semi-stable with vanishing slope, and ex-
pressed the hope that all semi-stable Higgs bun-
dles with vanishing slope are obtained in this
way. This statement would correspond to the
difficult part in Simpson’s work on the complex
case. At this stage, the correspondence works
only partially in higher dimensions.

In a joint work with Michel Gros (Rennes), we
developed a new approach for the p-adic Simp-
son correspondence, closely related to the orig-
inal approach of Faltings, but also inspired by
the work of Ogus and Vologodsky on an ana-
logue in characteristic p > 0. Our first article
on this subject is devoted to the local aspects
of the theory. It was completed during my stay
at Todai.

is the subject of our second article in progress.

The globalization of our approach

During my stay at Todai, I concentrated on the
study of the main tool for this purpose, namely,
Faltings’ topos.

In my course, I presented the local aspect of my
joint approach with M. Gros to p-adic Simp-



son’s correspondence. I started by giving an
extensive review of the theory of almost étale
extensions, and I also covered Faltings’ original

construction.
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1. A. Abbes, T. Saito,

tic class and ramification of an (-adic

The characteris-

étale sheaf, Inventiones Mathematicae 168
(2007), 567-612.

. A. Abbes, T. Saito, Analyse micro-locale
{-adique en caractéristique p > 0, le cas
d’un trait, Publ. RIMS, Kyoto Univ. 45
(2009), 25-74.

. A. Abbes, T. Saito, Local Fourier trans-
form and epsilon factors,
Mathematica 146 (2010), 1507-1551.

Compositio

. A. Abbes, Eléments de Géométrie
Rigide. Volume I. Construction et étude
géométrique des espaces rigides, livre (496
pages), Progress in Mathematics Vol.

286, Birkhduser (2010).

. A. Abbes, T. Saito,
cleanliness, prepublication
arXiv:1007.3873.

Ramification and
(2010),

. A. Abbes, M. Gros, Sur la correspondance
de Simpson p-adique. I : étude locale, pre-
publication (2011).
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PUEL Jean-Pierre
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My research field is mainly Controllability The-

ory for Partial Differential Equations and In-
verse Problems in Partial Differential Equa-

tions.
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I have been working for a long time on control-
lability for viscous incompressible fluid equa-
tions like Navier-Stokes equations. The method
relies on a linearization process and a careful
study of the linearized controllability problem.
This requires an observability estimate for the
adjoint system which can be obtained from a
global Carleman estimate. This type of esti-
mate for linearized Navier-Stokes equations is
quite complex and we have found successive im-
provements in the last years.

We have also noticed a strong relation between
controllability problems and some inverse prob-
lems, like recovery of some coefficients in wave
type or Schrodinger type equations. Also the
treatment of data assimilation problems leads
to a result of inconditional stability with use
of Carleman estimates. We have applied these
methods to several cases including some models
of quasigeostrophic large scale ocean motions.

Another important question is the quantum
logic information theory which involves control
of quantum systems by the action of electro-
magnetic potentials. We have obtained some
results of approximate controllability for the
case of one single trapped ion (one qubit) and
we are working on the case of two qubit systems
which is fundamental in the understanding of
quantum logic gates.

These researches have been presented in several
publications which are already accepted or only
submitted.

B.OOOO

1. A. Osses, J.-P.Puel

tinuation property near a corner and

“Unique con-

its fluid-structure controllability conse-
quences”, ESAIM : COCV, Vol 15 (2009),
279-294.

. J.-P. Puel :“A non standard approach to a
data assimilation problem and Tychonov
regularization revisited”, STAM J. Control
Optim., 48 (2009), 1089-1111.

M. Gonzales-Burgos, S. Guerrero, J.-P.
Puel : “Local exact controllability to the

trajectories of the Boussinesq system”,



Comm. Pure and Appl. Anal. 8 (2009), 1. Associate editor of Annales Blaise Pascal.

311-333. ) ) ) )
2. Associate editor of Revista Matematica

4. O. Yu. Imanuvilov, J.-P. Puel : “On global Complutense.
controllability of 2-D Burgers equation”,
. . . 3. Associate editor of ESAIM : COCV.
Discrete and Continuous Dynamical Sys-

tems 23 (2009) 299-313.

5. O0.Yu. Imanuvilov, J.-P. Puel, M.
Yamamoto : “Carleman estimates for
parabolic equations with nonhomogeneous
boundary conditions”, Chinese Annals of
Math. 30(2009), 333-378.
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1. Invitation and conference at the CMM,
Universidad de Chile, January 2008.

2. Invited conference in Oberwolfach, March
2008.

3. Invited conference in a special session
at MTNS, Blacksburg, Virginia, August
2008.

4. Invited lecture at the franco-chinese Insti-
tute CNRS-NSFC, Shanghai, September
2008.

5. Invited conference at the meeting on
control and inverse problems, Cortona,
September 2008.

6. Invited lecturer at the CIMPA summer
school on Population Dynamics and Con-

trol in Point-a-Pitre, Guadeloupe, January
2009.

7. Invited conference at the workshop in
CIRM, Luminy, February 2009.

8. Invited conference at the meeting on
Quantum Control, IMA, Minneapolis,
March 2009.

9. Invited conference at the meeting in honor
of David Russell, Beijing, China, May
20009.

10. Invited conference in a special session at
ATP2009, Vienna, July 2009.
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. Periodic solutions for Hamilton-Jacobi-

Bellman equation —as a description of in-

vestment cycles

. Fourier analysis of Hopf-bifurcation phe-

nomena

. Integrability problem (Frobenius Theo-

rem)
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1. T. Maruyama: “Existence of Periodic Solu-
tions for Kaldorian Business Fluctuations”
AMS series Contemporary Mathematics
514 (June 2010) .

T. Maruyama: “On the Fourier Analysis
Approach to the Hopf Bifurcation Theo-
rem”, to appear in Advances in Mathemat-

ical Economics.
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We try to mathematically understand the
learning mechanism of biological systems, and
to apply it to a variety of problems in the field
of engineering. Particularly, we focus on statis-
tical learning, which enables us to capture the
probabilistic structure inside a large amount of
data, and analyze dynamics and convergence
property of various learning algorithms. We are
also interested in generating mechanisms of bi-
ological signals such as EEG (electroencephalo-
gram), EMG (electromyogram), and voice. and
study on signal processing methods suitable for

analyzing them.

B.OOOO

1. Y. Fujimoto and N. Murata : “A mod-
ified EM Algorithm for mixture models

based on Bregman divergence”, Ann. I.
Stat. Math. 59 (2007) 57-75.

. T. Kanamori, T. Takenouchi and N. Mu-

rata : “Tutorial Series on Brain-Inspired
Computing, Part 6: Geometrical Struc-
ture of Boosting Algorithm”, New Gen-

erat. Comput. 25 (2007) 117-141.

. T. Kanamori, T. Takenouchi, S. Eguchi
and N. Murata : “Robust Loss Functions
for Boosting”, Neural Comput. 19 (2007)
2183-2244.

. T. Takenouchi, S. Eguchi, N. Murata and
“Robust Boosting Algo-
rithm Against Mislabeling in Multiclass
20 (2008)

T. Kanamori :

Problems”, Neural Compu.
1596-1630.

. N. Murata and Y. Fujimoto :
man divergence and density integration”,
J. Math Ind. JMI2009B (2009) 97-104.

“Breg-

. H. Hino, Y. Fujimoto and N. Murata :
“A Grouped Ranking Model for Item Pref-
erence Parameter”, Neural Comput. 22

(2010) 2417-2451.



7. H. Hino and N. Murata : “A Conditional
Entropy Minimization Criterion for Di-
mensionality Reduction and Multiple Ker-
nel Learning”, Neural Comput. 22 (2010)
2887-2923.
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2. Non-linear feature extraction based on
marginal entropy minimization, Joint
Meeting of 4th World Conference of the
TASC and 6th Conference of the Asian
Regional Section of the TASC on Com-
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Yokohama, Japan, 2008 0 12 0.

3. An Extension of EM algorithm based of
Bregman divergence, Mathematical As-
pects of Generalized Entropies and their
Applications (RIMS workshop), Kyoto,
Japan, 20090 7 0.

4. A geometrical extension of the Bradley-
Terry model, Information Geometry and
its Applications III (IGAIA3), Leipzig,
Germany, 20100 8 0.

5. Non-parametric estimation of information
from weighted datall Long-term workshop:
Mathematical Sciences and Their Applica-
tions, Kamisuwa, Japan, 2010 0 90 .
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The morphological prediction of a crystal
is interdisciplinary and is related to various
subjects, transport and diffusion phenomena,
physical chemistry of surface and interface, nu-
cleation, chemical reactions, convection sur-
rounding a crystal, and phase transformation,
which involves a lot of mathematical problems.
The formation of patterns during the growth of
a crystal is a free-boundary problem in which
the interface that separates the crystal from
a nutrient phase moves under the influence of
nonequilibrium conditions. The resulting pat-
terns depend markedly on conditions in the
nutrient phase, e.g. temperature and concen-
tration, which influence the growth speed of
each element of the interface. Furthermore, the
growth speed of each element also depends on
the local geometry of the interface, specifically
on the interface curvature and the orientation

of the interface relative to the crystal axes. My

recent subjects are as follows:

1. We study the appearance of an asymmetri-
cal pattern for a disk crystal of ice growing
from supercooled water by using an analy-
sis of growth rates for radius and thick-
ness. The growth of the radius is con-
trolled by transport of latent heat and is
calculated by solving the diffusion equa-
tion for the temperature field surrounding
the disk. The growth of the thickness is
governed by the generation of steps. Sym-

metry breaking with respect to the basal



plane of an ice disk crystal can be observed
when the thickness reaches a critical value;
then one basal face becomes larger than
the other and the disk loses its cylindrical
shape. Subsequently, morphological insta-
bility occurs at the edge of the larger basal
face of the asymmetrical shape We show
that the critical thickness is related to the
critical condition for the stable growth of

a basal face.

. We study the time dependent behavior of
local slope density on the growing macro-
scopically flat facet under a given nonuni-
formity in supersaturation along the sur-
face by means of the characteristics for a
first order partial differential equation of
growing surface and show that the asymp-
totic behavior of local slope density can be
determined by the variation of reciprocal
of supersaturation under the conditions of
stability.

. We propose a model of self-oscillatory
growth to explain the appearance of pat-
terns with period structures during growth
of a crystal under constant external condi-
tions, such as temperature, concentration
and convection. The model takes into ac-
count a hysteresis behavior of interface ki-
netic processes at a rate determined by
the deviation from the local equilibrium
temperature. Self-oscillatory growth oc-
curs because of the coupling of interface ki-
netics to the transport of latent heat from
the interface under constant growth condi-

tions.

. Chondrules are small particles of silicate
material of the order of a few millimeters
in radius, and are the main component of
chondritic meteorite. We present a model
of the growth starting from a seed crys-
tal at the location of an outer part of pure
melt droplet into spherical single crystal
corresponding to a chondrule. The forma-
tion of rims surrounding a chondrule dur-
ing solidification is simulated by using the

phase field model in three dimensions. Our
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results display a well developed rim struc-
ture when we choose the initial tempera-
ture of a melt droplet more than the melt-
ing point under the condition of larger su-
percooling. Furthermore, we show that the
size of a droplet plays an important role in

the formation of rims during solidification.
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“A  microscopic time scale approxima-
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237(2008)3666-3672.
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& Design, 8(2008)2845-2855.
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rukawa, “Growth of Ice Disk : Dependence
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ity on supercooling of water”, Journal of
Physical Chemistry B, 113(2009) 4733-
4738.
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Sakurai, Y. Ikura, A. Osa, Y. Sumino, M.
Tanaka, E. Yokoyama and H. Miike, “Os-
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We are studying on the models for measur-
ing market risk and the hedging strategies of
derivative securities. Especially we are study-
ing stochastic interest rate models which in-
clude the short rate changing by monetary pol-
icy switching. The purpose of them is to sim-
ulate the gain and loss of banking account in

future.

B.OOOO

1. 0000,00000,0000,000A0,
oboboobobooboooooboobon
oooooopoobomoooDooDo ssn
O50020060 500 74-800

D.O0O

1. 00000000 1000000 XBOOO
oooooooo :oobooboooboo
doooooooooooooooooo
gboooooooooboobooboobon
O0({@o0oO0o0oo4000000)

2. 00000000N00000000000
0:00000000000000000
0000000000000000000
0000000000000000000
000000000000.(0000004
0oooooo)

00000 (TODA Yukinobu)

A. 0000

gobooobooboboobbooboobooo
oobooobooobooboobobooooo
gooobobooobobuoobobod
00 Gromov-Witten(GW) O O O Donaldson-
Thomas(DT) DO OOO0OOOOOOOOOO
00000000 Maulik-Nekrasov-Okounkov-
Pandharipande MNOP) OO OQOOGOO0OOO
oooo0o DbDroooooooooooooo
oobobobooboobbooobooobooboo
oobooobuooobooobooobooo
ooooooogoo broooooooboo
goobooobooobooboboobobooo
goMNOPOOOODOOODODOOODOOO
gooooMNOPOOOOOOOODDOOO
ooooooooooooGeGwooooood
DTOO0O0OO0O00ODODOOOOOOoOooObDoObOOO
oooooooooooGwoooooooo
oo uoo
gboooobobooooboboboood
Marian-Oprea-Pandharipande(MOP) 0 0 OO
ooboooboooboooboooboo
oo0oDoooDooGeGwgodoo MopoOOonOonoOOd
goobooooboooobooboboobobooo
O0000000OD00eeR,c00000€eO
Oooobobobob0oUdeObbbbOOOoOooo
GWOD0OUOeODOODOOODOOO MOP O
goboooboooboooboooboo
OecRo0000 000000000 GW
dddododuuduu ebobooonoo
oo uo o
oo0bo0odbOoO R,cOO0O0O0OOOOODOOO
oobooobooobooboboobobooo
oo ooo
oo oo
oobodbb eo0oboooboobboo
gboobobobobobobobobooobo
oo ouoooo
gobooooboooboboobboobobogoo
oooGwoooooooooooooooo
00O0O0O0O0O0O0O0OD0ODODOdModuli spaces of
stable quotients and wall-crossing phenomenal]
googoogoooa

In this year, I have continued wall-crossing

phenomena of curve counting invariants on



algebraic varieties. There are two kinds of
curve counting theories: Gromov-Witten(GW)
and Donaldson-Thomas(DT)theory,
and they are conjectured to be equiv-
by Maulik-Nekrasov-Okounkov-
Pandharipande(MNOP). As for the latter

DT theory, I have succeeded in giving several

theory

alent

geometric applications by using stability condi-
tions on derived categories of coherent sheaves
and wall-crossing formula. In particular, I
solved a conjecture that the generating series
of DT invariants is a rational function with
a certain automorphic property (rationality
conjecture by MNOP), and found that wall-
crossing phenomena and MNOP conjecture
are closely related. On the other hand, there
is no general theory of wall-crossing in GW
theory as in DT theory. So it is a natural
problem to construct a theory of wall-crossing
Under the

I have focused on the

and give geometric applications.
above background,
notion of ‘stable quotients’ introduced by
Marian-Oprea-Pandharipande(MOP),
interpreted that GW theory on Grassmannian
and stable quotients by MOP are related by

wall-crossing phenomena.

and

More precisely,
for each ¢ € Ry, I have introduced the
notion of e-stable quotients, and showed
that it reconstructs GW theory when € is
sufficiently big, and stable quotients by MOP
when e is sufficiently small. Moreover for
each ¢ € Ryp, I have constructed GW type
invariants counting e-stable quotients, and
investigated how they vary under change of
€. As a result, there is a wall and chamber
structure on the parameter space of stability
conditions Rs¢, but in fact the invariants do
not change under the wall-crossing. However
if I consider a hypersurface of a Grassmannian
or the total space of canonical line bundle on a
Grassmannian, it has turned out that there is
an interesting wall-crossing phenomena among
corresponding invariants. A general theory of
wall-crossing formula for these invariants is
not yet established, but this seems to be an
interesting problem in a future, and a useful

tool in studying GW invariants. The above
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results are written in ‘Moduli spaces of stable

quotients and wall-crossing phenomena’.
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“Noncommuta-

10. Y. Toda: “Deformations and Fourier-
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sional algebraic geometry, National Tai-

wan University, Taiwan, March 2010.
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Hamburg, Germany, September 2009.
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riore di Pisa, Italy, June 2008.
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Tata Institute, India, March 2008.
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I study algebraic geometry, mainly the theory
of algebraic stacks.

My goal of research is to develop the general
theory of algebraic stacks and make them basic

objects in algebraic geometry like schemes and

143

algebraic spaces, and apply the theory to var-
For

this purpose, I will generalize known facts in

ious problems such as moduli problems.

scheme theory to the case of algebraic stacks,
and also discover unique phenomena that ocuur
only in the case of algebraic stacks.

My previous research contains the deforma-
tion theory of algebraic stacks and the the-
ory of Hom stacks and Picard stacks. The de-
formation theory of algebraic stacks is a gen-
eralization of the theory of (infinitesimal) de-
formations of complex manifolds and schemes.
The theory of Hom stacks is a generalization
of that of Hom schemes in scheme theory,
wheer Hom schems are obtained from Hilbert
schemes. However, in the theory of algebraic
stacks, we lack a good formulation of “Hilbert
stacks”, and I needed the deformation theory
of morphisms of algebraic stacks to get Hom
stacks. We can use Hom stacks to construct
moduli stacks. For example, I constructed Pi-
card stacks which are moduli stacks of line bun-
dles on algebraic stacks using Hom stacks.

I am now working on line bundles on algebraic
stacks. I am trying to calculate the Picard
groups of certain moduli stacks. For this pur-
pose I will use the construction of Picard stacks,
and also the group structure of them. So I will
also study the theory of “group stacks”. I am
also studying ampleness of line bundles on alge-
braic stacks, and relations between linear sys-

tems and coarse moduli spaces.
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In [4], T have constructed a counter-example
for Tsuzuki’s full faithfulness conjecture. Let
k be a field of characteristic p and K be
a mixed characteristic discrete valuation field
whose residue filed is k. Let X be a smooth
variety over k, and U be an open dense sub-
variety of X whose complement is denoted
by Z. There exists a functor from the cate-
gory Isoc’ (U, X/K) of the convergent isocrys-
tal on U overconvergent along Z to the category
Isom(U/K) of the convergent isocrystal on U.
Tsuzuki conjectured that the functor is fully
faithful.

using a regular differential equation whose in-

The counter-example is constructed

dexes are Liouville numbers.

In [6], I have constructed a relative Poincaré
duality in the theory of arithmetic Z-modules.
A duality theory had been constructed to some
extent if we ignore Frobenius structures, but
I took Frobenius structures into account, and
compared the extraordinary pull-backs and the
ordinary pull-backs in the smooth morphism
case. On the way, I also compared the push-
forward as arithmetic Z-modules and rigid co-
This

type of result is necessary when we think of ex-

homologies with Frobenius structure.

ploiting results of the theory of rigid cohomol-
ogy in the theory of arithmetic Z-modules and
vice versa. 1 also calculated Frobenius struc-
tures of some modules which had been pending
questions in the same paper.

Finally, in [7], I proved the product formula for
p-adic epsilon factors jointly with A. Marmora.

The proof strongly depends on my result [5],



and some part of it can be seen as a general-
ization. In the f-adic case, this theorem is one
of key points of the Lafforgue’s proof of Lang-

lands’ program for function fields.
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sitio Math. 146 (2010), pp.638—682.
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Res. Not.
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p-adic epsilon factors, preprint.
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Univ. Strasbourg, France, 2010.7.7.
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Arithmétique de Rennes, Rennes, France,
2009.7.7; p-adic Automorphic Forms and
Arithmetic Geometry, 0 0 O, 2009.7.31.

. Comparison between Swan conductors
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The ultradiscrete integrable systems are ob-
tained from discrete integrable systems through
special limiting procedure called ultradis-
cretization. It is known that these systems are
closely related with the tropical geometry. This
year, I studied the following two subjects:

e To realize the integrations over tropical vari-

eties as the ultradiscrete limits of the integra-



tions over complex varieties.

e An algorithm for calculating the fundamental
cycle of a 2-dimensional periodic Box-Ball sys-
tem, that is the ultradiscretization of the dis-

crete KP equation, is obtained.
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8. R.Inoue and S.Iwao “Tropical spectral
curves, Fay’s trisecant identity, and gen-
eralized ultradiscrete Toda lattice”, New
Trends in Quantum Integrable Systems
submitted to festschrift volume for Tetsuji
Miwa, (2009) 101-116

9. S.Iwao “Two dimensional periodic box-
ball system and its fundamental cycle”,
arXiv/11024392

c.ooon

1. 0000000000000 0O0Oooogg
0000, 0000 RIMS,00O0O000OO
0O0o00o, August 2008

2. 00000000000O0O00DO,000
00 2009 000, March 2009

3. Abelian Integrals over Complex Curves
and Lattice Integrals over Tropical Curves,
Geometric Aspects of Discrete and Ultra-

Glasgow

discrete Integrable Systems,

Univ., April 2009

4. 000000000 D0OOOO0ODOOOODO
gooooooooooooooogo, o
000, November 2009

5. 00000000000 DOOODOO, 00
00O, January 2010

6. 0000 vs0O00O0000,000000
000,00000, September 2010

7. 000000000000,0000000
00,0000, November 2010

8. Ultradiscrete periodic KP equation,d 00 [
OO00oo0ooOooooooogooooon
000000OO0,0000d, December 2010

9. Abelian Integral over Tropical curve, 0 O
goobooobooO,0000ooog, Jan-
uary 2011

10. OO0DOOoOOooO,000oooogoogo,
OO00O00od, January 2011

00 00 (SAKO Hiroki)

A.0DODOO

JodoUooooo0o0ood. ogoooooa
o0o00o00ooooDoDOooOoDOooOooOooa
0dooooooo.ooooo2200o0o0o0ad
00doooooooo,0oooooooodg
0000000000DO0o0O0. oooooag
000000000000 II; O von Neumann
oooooooooog.

Jdddoooodooooooooooooa
000,000000000000000004d



gboboooooboobobo. ooobobo
oboboobobOobooboboboboonoag
goo.

Hiroki Sako studied measurable group theory.
Measurable group theory is a new interdisci-
plinary area. The main topic of the area is Gro-
mov’s measure equivalence, which is an equiv-
alence relation among countable groups. If two
groups are measure equivalent, we can consider
that one group is a deformation of the other.
Measurable group theory has a connection with
classification of type II; von Neumann algebras,
which is one of the main subject of operator al-
gebra.

Sako proceeded the study by using Stone—Cech
remainders of countable discrete groups. He es-
pecially studied rigidity phenomena on wreath
product groups and amalgamated free product.
He also tried to answer whether inner amenabil-
ity is an invariant under measure equivalence or

not.
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In our works, we discussed the spectrum of the
one-dimensional Schrédinger operators with
periodic generalized point interacitons, which
are the generalized Kronig-Penney Hamiltoni-
ans. In the solid state physics, the Kronig—
Penney Hamiltonian is a Hamiltonian for an
electron in a one-dimensional crystal. By the
periodicity and the Floquet—-Bloch theory, the
spectrum of the generalized Kronig—Penney
Hamiltonian H has band structure. Namely,
its spectrum is expressed as the union of in-
finitely many closed intervals, which are called
the bands. For j € N, we define the jth band
as Bj = [Agj_2,A2j—1]. By the Floquet-Bloch
theory, we have Ag;_2 < Agj—1 < Ag; for a
natural number j. Two consecutive bands B;
and Bji, are separated by an open interval
G; = (Agj—1,A25), which is named the jth
gap of the spectrum of H. If there exists some
j € N such that G; = 0, i.e., the jth spectral
gap is degenerate, then the two corresponding
bands B; and Bj;i; merge. The existence of
degenerate spectral gaps is highly susceptible
to the parameters and arrays of point interac-

tions. The main purpose of our works is to
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determine whether or not the jth spectral gap

is degenerate for a given j € N.
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In biological systems, interaction among indi-
viduals is diversified. A variety of interactions
among individuals would form the phenomenon
being observed at a population level. The re-
lationship between the interaction among indi-
viduals and the population level phenomenon
is often the subject to be elucidated in ecol-
ogy, epidemiology, cell biology or any fields
those closely concern with population dynam-
ics study. I have been particularly interested
in two classess of biological models, such as the
chemostat equations and Lotka-Volterra equa-
tions. I collaborate the methods developed
in the stability theory of differential equations
and dynamical systems or numerical simula-
tions and computations to investigate the dy-
namics of interacting populations in which re-
source competition or delayed feedback mecha-
nism plays a role.

Because of ubiquitous nature of resource com-
petition and delayed feedback mechanism, one
can bring several ideas underlying the study
of resource competition and delayed feedback
mechanism into a variety of biological phenom-
ena not only ecology and evolution but also im-
munology and virology. Recently I have been
fascinated with the phenomena appeared in en-
vironmental and medical sciences. For exam-
ple, I have studied a model describing the pop-
ulation dynamics of some microbial species for
which resource competition on their common
resource plays an important role but at the
same time the cooperative activity in degrada-
tion of some organic compound is important.
Some mathematical models for the population
dynamics of immune cells that are engaged with
eliminating an antigen such as virus and cancer
are of my interest. I am now try to extend my
skill in mathematical analyses and numerical
computations developed in computer science,
engineering and statisitcs to obtain a compreh

ensive view of the biological system of interets.
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I study properties of difference equations such
as solvability, irreducibility and so on. I wrote
two papers in this year. The first paper deals
with transcendental function solutions of first
order rational difference equations. It says that
the solutions are not elementary if the degree of
the rational form of the equation is greater than
1. As a corollary we find that the exponential
function, the trigonometric functions and the
Weierstrass’ function p(z) are not elementary
as functions admitting duplication formulas.
In the second paper I studied functions satis-
fying Poincaré’s multiplication formula. In his
paper Poincaré claimed that the class of such
functions is a new class of single-valued func-
tions, though he did not give a precise meaning
of “new”. I proved that his claim is true by
proving irreducibility of a kind of multiplica-
tion formula.

Four papers were published in this year. Two
of them are on transcendence of solutions of
g-Painlevé equations, another one is on solv-
ability of difference Riccati equations and the

other on irreducibility of difference equations.
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I am interested in the zeta and L functions
of algebraic number fields, and multiple zeta
functions. This year, I studied a formula
which expresses certain ray class invariants of
real quadratic fields in terms of the function
F(e,7) =TI (1 — e2mize2mim),

a new interpretation for the expression as a fi-

This gives

nite product of double sine functions obtained
before. I also proved a formula for certain mul-
tiple L-values (a generalization of the sum for-
mula of multiple zeta values), which was con-

jectured by Essouabri-Matsumoto-Tsumura.
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During my Ph.D (2006-2009) I worked on rep-

resentation theory of semisimple Lie groups
from the point of view of Noncommutative
Geometry. More precisely, I obtained a con-
struction of Hilbert modules which accurately
describe principal series in the C*-algebraic
framework. The resulting objects give the pos-
sibility to prove generic irreducibility state-
ments in a global sense and to easily define in-
tertwining integrals. The forthcoming task is
then to normalise those into twisted unitaries.
This was achieved for SLy(R) and SLy(C) and
ongoing work is meant to treat the case of
Lorentz groups.

The other direction of my current research is
joint work with Pr. T. Kobayashi. We are cur-
rently working on adapting techniques of geo-
metrical analysis developed by him and various
co-authors to study certain representations of
complex symplectic and linear groups. In par-
ticular, we are studying the possibility of con-
structing models for degenerate principal series,
in which the Knapp-Stein operators take an al-
gebraic form.

My stay at the Graduate School of Mathemati-
cal Sciences extends from January, 4th to May,
3rd, 2011 on a JSPS post-doctoral fellowship
with host professor T. Kobayashi.

B.OOOO

1. P. Clare “C*-modules

d’entrelacement associés

et

la série princi-

opérateurs

pale de groupes de Lie semi-simples”, Ph.D
Thesis, University of Orléans, (2009).



2. P. Clare
to parabolically induced representations”,
preprint, (2009).
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. P. Clare “C*-algebraic intertwiners for
SLo(R)”, in preparation, (2011).

. P. Clare “C*-algebraic intertwiners for

Lorentz groups”, in preparation, (2011).

. P. Clare “On the degenerate principal se-
ries of Sp(n,C)”, in preparation, (2011).
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. Seminar Lie groups and representation
theory, University of Tokyo, Japan, Jan-
uary 2011.

. Seminar Analysis, geometry, algebra, Uni-

versity of Metz, France, November 2010.

. Summer school Around the Baum-Connes
conjecture, Indiana University, USA, Au-
gust 2010.

. Seminar of the Maths Department, Uni-

versity of Reims, France, June 2010.

. Seminar Noncommutative harmonic anal-
ysis, University of Caen, France, January
2010.

. Seminar Geometry and analysis of symme-
tries, University of Paderborn, Germany,
December 2009.

. Mid-term review meeting of the euro-
pean network Noncommutative geometry,

Copenhague, Danemark, September 2009.

. Focused semester K K-theory and applica-

tions, Miinster, Germany, June 2009.

. Seminar Noncommutative geometry, Uni-
versity of Neuchatel, Switzerland, March
20009.

10. Seminar Operator algebras, University of

Orléans, France, January 2009.
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The theory of noncommutative geometry, de-
veloped by Alain Connes O in the 1980s and
1990s, uses algebraic and analytical tools to
describe the 0 geometry of some noncommu-
tative spaces, such as the leaf space of a fo-
liation.  Foliations have been studied since
the late 1950s as a part of classical differen-
tial geometry. Many important geometrical re-
sults have been obtained. In particular, the
Godbillon-Vey invariant, a geometrical invari-
ant for smooth codimension one foliations, was
defined in 1971. In the late 1970s, Connes de-
fined the C*-algebra of a foliation. He did this
by replacing the usual commutative algebra of
continuous [ functions on a foliated manifold
by a non-commutative C*-algebra, called the
foliation O C*-algebra, whose construction is
based on the holonomy groupoid of the folia-
tion. Furthermore, Connes proved that the foli-
ation C*-algebra describes sometimes quite ac-
curately the geometrical behaviour of the folia-
tion. In particular, the K-theory groups of the
foliation C*-algebra are sometimes considered
as a foliated analog of the homology groups of a
manifold. Furthermore, Connes defined cyclic
cohomology and proved that all the geometrical
characteristic classes of smooth foliations, and
in particular the Godbillon-Vey O invariant,
can be re-defined as cyclic cocycles on the folia-
tion C*-algebra. By using the pairing between
cyclic cohomology and K-theory, he gave an
index theorem, generalizing the Atiyah-Singer
index theorem, [0 which relates the analytical
index (the cyclic cocycle applied to some K-
theory class) to the geometrical O invariant of
the foliation. However, very few concrete exam-
ples of foliation C*-algebras have been studied
until now. The main nontrivial examples that
are well-known are the irrational rotation alge-
bras, studied by Connes, Rieffel and many oth-
ers, and the foliations of the 2-torus by Reeb”
components, studied by 0 Torpe. The starting
point of my research was to find more inter-

esting concrete computable geometrical exam-



ples of foliation C*-algebras. Furthermore, the
work of Connes is only concerned with smooth
foliations. On the other hand, the geometry
of foliations whose transverse structure is not
smooth, and in particular of transversely piece-
wise linear foliations (which we will call in short
PL-foliations) has been studied in the 1980s
and O 1990s by Greenberg, Ghys, Sergiescu,
Tsuboi and others. In particular, a discrete
Godbillon-Vey invariant for PL-foliations was
defined geometrically by Ghys and Sergiescu in
1986. For this invariant, there are very simple
nontrivial examples, like the Reeb foliation of
the 3-sphere. More generally, a definition 0 do-
main for the Godbillon-Vey invariant was given
by Tsuboi in 1992. It contains in particular the
set of foliations which are transversely* of class
P, which itself contains both smooth and PL-
foliations. The aim of my research until now
was to extend Connes’s theory of noncommu-
tative geometry to these non-smooth foliations
and to compute some simple nontrivial exam-
ples.

In my PhD thesis and subsequent research, I
extended Connes’definition of the Godbillon-
Further-

more, I computed O explicitly the index theo-

Vey cyclic cocycle to PL-foliations.
rem for PL-foliations of the 3-torus by“ slope
(meaning essentially foliations
For
these foliations, the discrete Godbillon-Vey in-

components ”

of the 3-torus by 2-tori and cylinders).

variant of Ghys and Sergiescu is generally non
zero, therefore this gives 0 us concrete and
simple non trivial geometrical examples for
Connes’index theorem in this extended con-
text. Furthermore, I computed the K-theory
of the C*-algebra of foliations of the 3-torus by
slope components” , thus extending the re-
sult of Torpe on the 2-torus. This result also
showed that the K-theory groups of the folia-
tion C*-algebra reflect in some way the geomet-
rical properties of the foliation.
During the academic year 2010-2011, I mainly
worked on two topics. First, I want to give
an algorithm to compute the K-theory of the
C*-algebra of all codimension one foliations

which are* almost without holonomy” (mean-
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ing that the holonomy groups of all the non-
compact leaves are trivial). This would extend
my previous work on“ foliations by slope com-
ponents” . Foliations which are” almost with-
out holonomy” have been studied geometri-
cally by Moussu, Hector, Imanishi, Mizutani,
Morita, Tsuboi and many others. Their geo-
metrical structure is fairly simple. In particu-
lar, all the so-called’ spinnable foliations” (that
is foliations coming from an open book decom-
position) fall into this category. They would
provide very interesting examples in noncom-
mutative geometry. This work is now under
progress. Second, in collaboration with Vlad
Sergiescu, I studied the Novikov conjecture for
the Thompson group (which is a subgroup of
the group of piecewise linear homeomorphisms
of the circle). We are using the index theo-
rem of Connes and Moscovici to prove that the
Thompson group satisfies the Novikov conjec-
ture. This work is now reaching its terminal

phase.
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1. C.Oikonomides: “The Godbillon-Vey
cyclic cocycle for PL-foliations”, J. of
Functional Analysis 234 Issue 1 (2006),
127-151.

. C.Oikonomides: “A cyclic cocycle associ-
ated with the discrete Godbillon-Vey in-
variant” , The COE seminar on Mathemat-
ical Sciences 2007, Keio University (2008),
67-73.

3. C.Oikonomides: “The K-theory of the C*-
algebra of foliations by slope components”,
J. of K-theory 3 Issue 2 (2009), 221-260.
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son group, International Conference, Non-
commutative Geometry 2006, Kyoto, June
2006.

. K-theory for foliation C*-algebras, Inter-
national School and Conference on Non-
commutative Geometry, Chern Institute,

Nankai University, Tianjin, August 2007.



. K-theory for foliations of the 3-sphere
which are almost without holonomy, Tam-
bara Institute of Mathematical Sciences,
The University of Tokyo, November 2007.

. Introductory Lecture on twisted K-theory,
International Conference, Noncommuta-
tive Geometry and Physics 2008, K-theory
and D-brane, Shonan Kokusai Mura Cen-
ter, February 2008.

. Cyclic cohomology and the Novikov con-
jecture, Operator algebra Seminar, The
University of Tokyo, July 2009.

. The C*-algebra of codimension one folia-
tions which are almost without holonomy,
Operator algebra seminar, The University
of Tokyo, May 2010.

ROYDOR, Jean
A.000OO

During this academic year I have been work-
ing on perturbation of operator algebras in the
sense of Kadison & Kastler. They define a met-
ric on the collection of subalgebras of a fixed
operator algebra in considering the Hausdorff
distance between the unit balls. The general
question is: if two subalgebras are close enough,
are they isomorphic ? Recently, I proved that
if a non-selfadjoint dual operator algebra sat-
isfying a certain amenability condition is close
enough to an injective von Neumann algebra,
then these two algebras are similar (i.e. conju-
gated by an invertible operator). This extends
a result of E. Christensen (Please find below

the list of papers I wrote this year).
B.OOOO

“On dual operator algebras with normal

virtual h-diagonals,” submitted.

2. “Dual operator algebras close to injective
von Neumann algebras,” submitted.
3. “C*-envelope of analytic semi-crossed

product,” submitted.
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4. “Near inclusion of amenable operator al-
gebras,” accepted to Bull. London Math.

Soc.
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von Neumann algebras,” Functional anal-

ysis seminar, Lille (France), March 2011.

“Perturbation of dual operator algebras
and similarity,” Operator algebra seminar,
Tokyo, November 2010.

“Perturbation of dual operator algebras
and similarity,” Annual meeting of the
French functional analysis research net-
work, (Metz, France), October 2010 .

. “Perturbation of dual operator algebras
and similarity,” Analysis seminar (Univ.
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My study has focused on non-negative solu-
tions to the initial value problem surrounding
reaction-diffusion equations and systems. So-
lutions to such equations formally represent
various reaction-diffusion phenomena, includ-
ing temperature changes in substances that are
caused by chemical reactions, as well as changes
in the numbers of individuals that exist in a
mathematical ecology. There are two kinds of
research, which I studied.

One is about the blow-up in finite time and the
global existence in time of the nonnegative solu-
tions of the equations and systems. Ever since
Hiroshi Fujita’s seminal work in 1966, much re-
search has been done in this area. In particular,
a number of researchers are still actively study-
ing the blow-up of solutions in finite time and
the existence of global solutions to reaction-
diffusion equations. In this talk, I am going
to discuss a few aspects of this vast area of

research, with special attention to evaluation
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methods for blow-up and global solutions to
such equations.

The other is about the blow-up point for the
solutions blowing up in finite time. In particu-
lar, it has been understood that when the ini-
tial value have the maximal value in the space
infinity, there exist the case that the solution
blows up at space infinity. Recently, in relation
to this result, we study the instant blow-up for
the parabolic equations and the quenching for

the mean curvature flow equations.
B.OOOO
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nonexistence of global solutions in time for
a reaction-diffusion system with inhomo-
geneous terms”, Funkcialaj Ekvacioj, 51
(2008), 17-37.

. Y. Giga and N. Umeda, “On instant blow-
up for semilinear heat equation with grow-
ing initial data”, Methods Appl. Anal. 15
(2008), no. 2, 185-196.

. T. Igarashi and N. Umeda,

tence of global solutions in time for
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neous terms in cones”, Tsukuba J. Math.
33 (2009), no. 1, 131-145.

. Y. Y. Giga, Y. Seki and N. Umeda, “Mean
curvature flow closes open sets of noncom-
pact surface of rotation”, Comm. Partial
Differential Equations 34 (2009) no. 11,
1508-1529.

. M. Shimojo and N. Umeda, “Blow-up at
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reaction-diffusion systems”, to appear.
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tion”, submitted.
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tion with absorption”, preparation.
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The sixth Painlevé equation describes the
isomonodromic deformation of a Fuchsian sys-
tem with two accessory parameters. By con-
sidering the confluence of singularities of the
Fuchsian system, we can obtain all the other
Painlevé equations.

According to the classification by T. Oshima,
there are 13 Fuchsian systems with four ac-
cessory parameters. One of them admits
two-dimensional isomonodromic deformation,
which is described by the Garnier system with
two variables. Three out of the 13 systems ad-
mit one-dimensional deformation, and the rest
have no continuous deformation. Then it is nat-
ural to ask: what are the deformation equations
of the three Fuchsian systems?

Recently H. Sakai gave an answer to this ques-
tion: the deformation of the three Fuchsian sys-
tems are governed by polynomial Hamiltonian
systems. Two of them are known as the Fuji-
Suzuki system and the Sasano system, and the
rest is new system.

In a joint work with H. Sakai and A. Naka-
mura, we obtained degeneration schemes of the
three Hamiltonian systems in the case of inte-
ger Poincaré rank.

Moreover, I generalized the last one of the
above three Fuchsian systems and showed
that the isomonodromic deformation of the
Fuchsian system is described by the “matrix
Painlevé equation” , namely, a Hamiltonian sys-
tem whose Hamiltonian is the trace of the
Hamiltonian of sixth Painlevé equation with
the replacement of canonical variables by some
matrices. By considering the degeneration of
the equation, I obtained matrix Painlevé equa-
tions that correspond to the fifth, fourth, third,

and the second Painlevé equation.
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tems and the middle convolution”, Int.
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This work is concerned with analysis of gen-
eralized solutions for some nonlinear evolution
equations with singular diffusivities.

A singular anisotropic curvature flow can be
described as a nonlinear degenerate singular
parabolic partial differential equation of second
order. Such a flow is often used to describe the
motion of phase boundaries of a crystal and also

used in image processing. When the interfa-
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cial energy density is crystalline, we proved the
unique existence of a selfsimilar expanding so-
lution for a crystalline flow in a sector. We also
proved the unique existence of the solution for
a crystalline flow starting from a general poly-
gon. The results improve a method of numer-
ical computation for crystalline flow when an
initial shape is a general polygon not necessar-
ily 7admissible”. On the other hand, we also
focused on a surface diffusion flow with very
singular interfacial energy in crystal growth,
which is a forth order nonlinear partial differ-
ential equations. We studied a property of non-
continuous solution by a very singular interfa-
cial energy whose growth order is less than or
equal to one.

Besides this work we studied an equation de-
scribing motion of steps of a crystal surface,
when its normal velocity depends on the height
of steps. This model is represented by a scalar
first order Hamilton-Jacobi equation in mul-
tidimensional space, whose solutions may de-
velop shock phenomena and may not be of
divergence form. We are interested in inter-
preting such solutions as evolving surfaces (or
curves) governed by a degenerate parabolic
equation, adding nonlocal curvature effect in
the vertical direction called vertical diffusion.
To complete such a strategy, we obtained a suf-
ficient condition for the magnitude of the ver-
tical diffusion. The result provides a sufficient
condition to prevent overturning from approx-
imate solutions near shocks by the numerical
computation via the level-set method.
Moreover a selfsimilar solution is, roughly
speaking, a solution invariant under a scaling
transformation that does not change the equa-
tion. For some nonlinear partial defferential
equations of diffusion type, we wrote a book
including an easier way to prove that certain
selfsimilar solutions asymptotially approximate
the typical behavior of those solutions, as well

as basic tools in analysis.
B.OOOO
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”Selfsimilar expanding solutions in a sec-
tor for a crystalline flow” SIAM J. Math.
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Similar Solutions” Springer, New York
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order problems”, Japan J. Indust. Appl.
Math. 27 (2010) 323-345.
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I have studied soliton equations and Painlevé
equations from a viewpoint of symmetry de-
scribed by infinite-dimensional Lie algebra.
Painlevé equations are obtained by similarity
reduction for soliton equations. For example,
the equations described by Noumi and Yamada,
which has Al(l) affine Weyl group symmetry, in-
cluding Painlevé II, IV and V, are obtained
by a reduction of the Drinfeld-Sokolov hier-
archy of soliton equations, including modified
KdV equation, modified Boussinesq equation.
Paying attention to this correspondence, in the
joint work with S. Kakei, we have constructed
the “generalized” Drinfeld-Sokolov hierarchy.
As development of this research, we investigate
the similarity reduction for g-difference equa-
tions, Hamiltonian structure of the system of
monodoromy preserving deformation equations
and the relation between the 2 + 1-dimensional
nonlinear Schurédinger hierarchy and the de-
generate Garnier system. This year I stud-
ied the Pohlmeyer-Lund-Regge hierarchy and
showed that the affine Weyl group symmetry
of this hierarchy express the symmetry of the

third Painlevé equation and wrote a paper.
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archy”, Lett. Math. Phys. 79 (2007) 221—
234.
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We can consider the knot quandle Q(K) for a
knot K, which is the complete invariant of K
but difficult for calculation. Therefore, we need
to construct methods to extract usable infor-
mation from Q(K). One of these methods is to

I am mainly concerned with the algebraic struc-

consider the (co)homology groups of Q(

tures of these (co)homology groups of knot
quandles, and with what topological informa-
tion they reflect.

The structures of (co)homology groups of the
knot quandle Q(K) with degree less than or
equal to two are already determined, and, by
applying these results, I found a diagrammatic
construction of some non-trivial elements of the
third homology groups.

Though such element [Dgy] of the homology
group of Q(K) that I constructed is obtained
from the knot diagram D of the correspond-
ing knot K, it is not solved whether there exist
some diagrams which give homology classes in-
dependent to [Dgy]. As for this, I conjectured

that crossing changes at degenerate coloured



crossings are the only way of deforming dia-
grams which are admissible in the viewpoint of
homology groups, but regrettably I cannot find
the way to characterise the crossings which are

degenerate coloured.
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In this academic year, I studied the blow-up
behavior of particular solutions of a reaction-
diffusion system known as the Keller-Segel
model. The goal of this work is to describe,
using matched asymptotics, the asymptotic be-
havior near blow-up points of nonradially sym-
metric solutions of the Keller- Segel model. In
the case of radially symmetric solutions, the
asymptotic behavior of the solutions near blow-
up points was obtained by Herrero and Ve-
lazquez in 1996. The solutions constructed
there produce the aggregation of Dirac mass
with an amount of mass 8.

As for the general case, every blow-up solu-
tion is known to produce a Dirac mass with
an amount greater than or equal to 87 at the
blow-up time . It has been unknown wheather
or not there exists a blow-up solution that pro-
duces a Dirac mass with amount greater than
8.

I will describe the formal asymptotic expan-
sions of nonradially symmetric solutions having
two peaks. The solutions contain an amount
of the local mass asymptotically close to 87 at
each peak and yield formation of Dirac masses
with the amount of mass 167 at the blow-up

time.
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I study characteristic classes of foliations from
viewpoints of Gel'fand-Fuks theory. The main
subject is the cohomology of the Lie algebras of
formal contact vector fields, formal Poisson vec-
tor fields and formal Hamiltonian vector fields.
In order to obtain the non-trivial cohomology
classes of the Poisson case, we express Laplace

operators as matrix and calculate those ranks.



But we have to operate large matrices. I cal-
culate this calculation with a super computer
in the Information Technology Center at The
University of Tokyo.

B.OOOO

1. M. Takamura : “The relative cohomology
of formal contact vector fields with respect
to formal Poisson vector fields”, J. Math.
Soc. Japan, Vol. 60, No. 1 (2008) pp. 117-
125.

. M. Takamura : “The cohomology of the
Lie algebras of formal Poisson vector fields
and Laplace operators”, Tokyo J. Math.,

Vol. 32, No. 1 (2009) pp. 105-111.

c.ooog

“O0000000000000 Poisson O
oooooooOoobooooo»,bo0Do
oooooooog,booogg, 20060
100

. “The relative cohomology of formal con-
tact vector fields with respect to formal
Poisson vector fields”, Foliations, Topol-
ogy and Geometry in Rio, PUC-Rio, Rio
de Janeiro, Brazil, August 2007

“0000000 Gelfand-Fuks cohomol-
ogy”, 00000O0DOOOOOOOOO,O
odooooobooooooao, 20070 9
O

“The cohomology of the Lie algebras of for-
mal Poisson vector fields and Laplace op-
erators”, 000 O00O0OD0OO0O,00000
0,20080 40

. “Computer computation of the cohomol-
ogy of the Lie algebra of formal Poisson
vector fields on the plane”, 0O 0000
O0000,000000000o0ooa0,
20080 100 270 O 100 310

“oobooobooobooooboobooboog
oooooor’ooooooooooobooon
goboooooooooobooobooon
oboooboobooogooDo20100 110

166

00000 (TSUSHIMA Takahiro)

A 0000

gogooobbbbobbboooobbbbo
Lubin-Tate OO0 OO0O0OOOOODOOOODOO
O000o0FO0OD0O0O0OOpOO00D000OOR7O
0000o0oooboooD k000OoFO0ooo
O 000000000000 C,O000B8C,
ooooo k*000oxokco0obood
0000000000 20 Op-0000000
0000 Lubin-Tate 0 0 X (x™) O U ODrinfeld
-0000 Op-000 ¥000000o0ago
oogd
oo uUu o
000 Lubin-Tate 00 X(x2) 0000000
oobooobooboboobobooboobooo
0000000000000 00D00D0 GLe O
oo oo
SL,(OF/7?0x) 00000000000000
0000000000 LusztigQOOOODOO
00000000000 1/20 division algebra
ggoobbobboooooboboboobog

Let F be a local field with integer ring Op, 7
uniformizer and residue field k. We fix an alge-
braic closure F'2¢ of F'. Let C, denote the com-
pletionf of F2¢. We denote by k¢ the residue
field of C. Let X denote the unique (up to iso-
morphism) formal O module of height 2 over
k*¢. The Lubin-Tate space X (n™) is a defor-
mation space of ¥ equipped with the Drinfeld
w"-level structure.

We determine the stable reduction of X' (7?) ex-
plicitly only using blow-up. Furthermore, we
determine the inertia action Iy and the ac-
tion of GL2(Or/m2OF) on the stable reduction
X (72). We also understand the action of the di-

vision algebra O with invariant 1/2 on X (7?).
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My recent research interest is in the well-
posedness problem of the Navier-Stokes equa-
tions and some of the equations which gen-
Ya-

eralize it. In a joint work with Mr.



sunori Maekawa, I treated the well-posedness
of Navier-Stokes equations with initial data in
uniformly local LP spaces and proved the lo-
cal existence of the solution. In a joint work
with Dr. Helmut Abels, I constructed the local
solution of general non-homogeneous Navier-
Stokes equations which models both the mo-
tion of granular material such as sand and ce-
ment and two-phase fluid of the same densities
with diffuse interface with the mobility con-
stant zero. This equation’s feature is that the
viscosity depends on the order parameter which
is the density of the granular material or the
proportion of one fluid in two-phase flow with
diffuse interface etc. As a linearization of this
equation, we obtain Stokes-like system where
the viscosity depends on the space variable. In
a joint work with Helmut Abels befoer, we ob-
tained the maximal regularity of the linearized
equation in L? space via the analytic semigroup
property and the admittance of H,-calculus
of the corrsponding operator(=Stokes operator
with variable viscosity.) These properties were
proven by the construction of the parametrix of
the rezolvent problem of the operator by using
the pseudo-differential boundary calculus by
Boutet de Monvel and Grubb. In the last aca-
demic year, in a joint work with Prof. Nobuo
Yoshida, I obtained the existence of weak solu-
tions of power-law type fluid equations in a cer-
atin range of powers and the uniquness of it in a
narrower range of powers. It extends the simi-
lar result of Necas-Malek-Ruzicka(’93) concern-
ing the no exterior force case to the case with
random exterior force. In this academic year,
in a joint work with Bulicek and Malek, I con-
sidered the partial regularity in time of weak
solutions of power-law type fluid equations and
extened the result of Leray and Scheffer con-
cerning the Navier-Stokes equations. The sim-
ilar investigation was already done by Guillén-
Gonzélez and Rodoriguez-Bellido(’01) and we
improved their result. Some apriori estimate
for the weak solution is the key to that result.
I am now trying to construct weak solutions to
the power-law type fluid equation with moving

boundary.
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This academic year, we studied Pisot conjec-
ture. A substitution is a replacement of let-
ters. For any given word generated by {a,b},
for example, the replacement a — ab, b — ba is
called Morse-Thue substitution. The study of
recurrent sequences generated by a substitution
historically goes back to the one by Morse to
show that on a hyperbolic manifold there are
plenty of recurrent geodesics other than peri-
odic ones. Pisot conjecture states that the er-
godic shift dynamical system coming from any
Pisot substitution related to a certain algebraic
integer,Pisot number, has discrete spectrum.
It is known that if a measure-preserving sys-
tem has discrete spectrum, the system can be
conjugate to a rotation on a compact abelian
group. So Pisot conjectre is sort of a classifi-
cation problem. A quadratic Pisot number is
closely related to continued fraction and gives
a Pisot substitution over 2 letters. This case
has been well-studied since one can construct
an interval exchange transformation which is
conjugate to the shift dynamical system. For

a specific Pisot substitution of three letters,



Rauzy(1982) was the first to realise that one
can construct a dynamical system, isomorphic
to the shift, on a ”fractal” fundamental do-
main of a discrete group and opened a path
to general cases. Since this dynamical system
covers a translation on 2-torus, it follows that
the shift system has discrete spectrum. Later
Arnoux-Ito(2001) has succeeded in generalising
Rauzy’s framework to unimodular Pisot cases,
yet the conjugacy remaind unproved. We mod-
ify Arnoux-Ito(2001) to comstruct a discrete
flow. By applying Furstenberg structure the-
orem we prove Pisot conjecture for unimodular

cases.

B.OOOO

1. K.Nakaishi: “Strong convergence of addi-
tive Multidimensional Continued Fraction
algorithms”, Acta Arithmetica 121 (2006)
1-19.

c.oooo

. Pisot Conjecture and Rauzy fractals,
O0000oo0ooooooooooooo
gooooo20110 20 190020 200.

. Pisot

(poster session),

conjecture and Rauzy fractals
Functions in Number Theory and its Prob-
abilitistic Aspects,

RIMS, 00O, 20100 120 130 170.

. On conformal map models for DLA, O
O0o0oooooooooooooooo
doooooooodo?2o0100 30 60.

. A strategy for coincidence conjecture on
primitive Pisot sustitutions, [
godddooooooooooo,oono
0,0000 (A)oooooooooo,
2006 0 120.

. A Dynamical Approach to singular
Bernoulli Convolutions, [
0000 TilingOODODOOOOOOO,O

obooooooooo,20060 10.

170

6. A Dynamical Approach to singular
Bernoulli Convolutions, O
gooboooboooob,obood

gooono,20050 110.

00 00 (NAKATA Yoichi)

A.0D00DOO

gboobooboobobobobobobobo
bobooboboobobobobobobo
gooo

e N-OOOOOO N+1-00000O000OO0
ubooooooobooboboboooboo
OO0 KpPODOOODOOOODOOOO
obooooooooooobooboobon
oboooooooooboooboobooboo
uoooboooobooon

(00000 oooUooooUooooooo
(000D 0O0)TA. Ramani O (Ecole Poly-
technique)O B. Grammaticos 0 (00O 7
00)OoOoooOo)oooooooooo
gbobdoooooboobobobooo
000ooooo KAvOoOoooooooo
gbooooooobooboboboboo
oboooooooooboobobooobon
gogoobbbboooooon

gbooooooobooboboboboo
obooooooooooobooboobon
obooboooooooboobobooboo
O0D0oO0DO0oO00boO0d BacklundOOO
oboooooooooboobobooboon
oboooooocooooboobobobooo
gboooooooooboobobooboo
uboboboboobobooooooo
goooooooobooooboooon

I am studying about structures of the soli-
ton equations and their applications for other
mathematical topics. The main results are as

follows:

e We have proposed an ultradiscrete ana-
logue of the vertex operator in the case
of the ultradiscrete KP equation—several
other soliton

ultradiscrete equations—



which maps N-soliton solutions to N + 1-
soliton ones. We have also proven that we
can apply the vertex operator to the larger

class called “backgrounds”.

(Joint work with Prof. R. Willox, Prof.
J. Satsuma, Prof. A. Ramani and Prof.
B. Grammaticos) We have proposed the
method to obtain the information of soli-
tons and backgrounds of solutions for the
ultradiscrete KdV equation by employ-
ing an ultradiscrete analogue of the in-
verse scattering method for ordinary soli-
ton equations and reconstruct exact solu-
tions of this equation by virtue of the ver-

tex operator.

We have expressed the soliton solution
for the ultradiscrete Toda molecule equa-
tion as the minimal weight flow of the
planar graph and proven that it solves
the equation according to its sturcture.
We have also given similar proofs for the
Béacklund transformation of this equation
and the two dimensional Toda molecule
equation. The expression is an extension
of the vertex operator structure for ultra-
discrete soliton equations. Therefore, the
graph structure is considered as fundamen-
tal to the integrability of ultradiscrete soli-

ton equations.
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ultradiscrete KdV equation”, J. Phys. A:
Math. Theor., 43:482003 (7pp), 2010.
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My research focuses on gauge theory and 4-
This year, I studied
While a

Spin‘-structure can be considered as a com-

dimensional topology.

the Pin~ (2)-monopole equations.

plex version of a spin structure by using the
group Spin®(4) = Spin(4) x 41y U(1), M. Fu-
ruta introduced another variant of spin struc-
ture, Spin“~-structure, by using Spin(4) x {41}
Pin™ (2). On a Spin“ -structure, we can natu-
rally define a Pin™ (2)-version of the Seiberg-
Witten equations, which we call, Pin™(2)-
monopole equations. By studying the mod-
uli spaces of the Pin™ (2)-monopole equations,
I obtained several constraints on the intersec-
tion forms with local coefficients of 4-manifolds.
There are two kinds of constraints. First one is
an analogy of Froyshov’s theorem, which claims
that, if the intersection form with local coef-
ficient of a closed 4-manifold is definite, then
it should be the standard one.

straint is a local coefficient version of the 10/8-

Another con-

inequality due to Furuta. As an application,
I constructed nonsmoothable spin 4-manifolds
which do not violate Rohlin’s theorem and the
10/8-inequality. Now, I am studying the invari-
ants defined by the Pin™ (2)-monopole equa-
tions which are the analogies of Seiberg-Witten

and Bauer-Furuta invariants.
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. N. Nakamura, “Pin~ (2)-monopole equa-
tions and intersection forms with lo-
cal coefficient of 4-manifolds”, preprint,

arXiv:1009.3624
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OO0O0goog, September 2007.

“Manolescu O Seiberg-Witten Floer ho-
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O000000O00o4go, September 2007.

. “Nonsmoothable group actions in dimen-
sion4”, 0 3400000000000, 0O
000000, November 2007.

. “Nonsmoothable group actions in dimen-
sion 4”, Mini workshop on 4-manifolds and
related topics, Dalian University of Tech-
nology, China, March 2008.

. “Nonsmoothable involutions on K3 and
K3#K3,00000000000000,
0000, January 2009.
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“Smoothability of Z x Z-actions on 4-
manifolds”, 000 00000000O00ODOO,
Oo00d, January 2010.

10. “Seiberg-Witten intersec-
with of
4-manifolds”, DO 0DO0D0OOOOODOO

OO00O,0000d, November 2010.
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A 0000
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Based on ideas from string theorists, I am
studying the homological version of the mir-
ror symmetry between toric Fano variety and
Landau-Ginzburg model with LG model as the
A-model side. The category of B-branes is the
derived category of coherent sheaves on the
toric Fano variety, while the A-counterpart is
the directed Fukaya category of the LG model
extensively studied by Paul Seidel.

In collaboration with Kazushi Ueda (Osaka U.),
I proved the homological mirror symmetry for
Brieskorn-Pham singularities, projective spaces
and 2-dimensional toric Fano stacks. I continue
studying the directed Fukaya category in more

generality.
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B.ODOOO

1. M. Futaki and K. Ueda, Exact Lefschetz
fibrations associated with dimer models,
Math. Res. Lett. 17(2010) no.06, 1029-
1040.

2. M. Futaki, On the generalized suspension
theorem for directed Fukaya categories,
Thesis (2010).

3. M. Futaki and K. Ueda, Homological mir-
ror symmetry for Brieskorn-Pham singu-
larities, to appear in Selecta Mathematica.

4. M. Futaki and K. Ueda, preprint
arXiv:1001.4858.

5. M. Futaki and K. Ueda,

6. M. Futaki and K. Ueda, preprint
arXiv/1004.3620.
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. 2008 0 120 120 The directed Fukaya
category of Landau-Ginzburg models O
Algebraic and Symplectic Geometry Semi-
nar, Mathematical Institute, University of
Oxford, UK

20090 20 18 O On the local homologi-
cal mirror for toric del Pezzo surface, 0 O
0 0O Quantum algebra related to various
topological field theoriesd , 0O 00O

.20000 30 1100000000DOD0O0O0
Dimer 00, 0000000C0OO0O0O0OO
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. 2009 O 8 0 29 O Coamoeba and Equiv-
ariant Homological Mirror Symmetry for
Projective Spaces, 0 56 00000000
00,0000

.20100 10 120 On a generalized sus-
pension theorem for directed Fukaya cate-
gories, O UOOODOODOOOO, 0000



7. 20100 20 190 Around Homological Mir-
ror Symmetry, GCOE SymposiumO Weav-
ing Science Web beyond Particle-matter
HierarchyO , 0 00O

8. 20100 60 120 130 Directed Fukaya cat-
egory and Picard-Lefschetz theory, Work-
shop ”Lefschetz fibrations and category
theory”, 0O 00O

9. 2010 0 12 0 17 O Homological mirror
symmetry for Fano and directed Fukaya
categories, 0 0000 0O0OQOOOODOOO
goooooooo,oooooa

10. 2011 O 3 0 10 O Exact Lefschetz fibra-
tions associated to dimer models, Mirror
Symmetry Working Group, Simons Cen-
ter, Stony Brook University, USA
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00000000000o0o (g, K)-0000
0000000000 00000000040d Prin-
series 1 0000 K O canonical basis 0 0 00O
gogooboooboooooboboooouooaa
000 tri-diagonal 00 D00 O000OO0ODOO
000000 elementary 00000 O Pg-series
0d000dD0DO00oOo0ooOoooooooooo
Ps-series 0000 K-typeOJ OO d=1; — 5O
0000000, 0000 Blattner parameter
kOODO0OOO0O0OO0OO0O0OoOoDoOoooooon
OO000000000000000 elementary
goooobooobouooooooooooa
002000 diagonal OO DOOOOOOOO

174

O00D000000O0D0O000D00 canonical basis
ododDooDooUoooooooooooog
0000Sp(2,R) 0000000000 Siegel
O0000o0oooognoJacchiDOOOOd
00000000 (p,K)-0000000000
odooDoooonoooooog

The main purpose of my study is to set up
an explicit formula of the Fourier expansion
of the real analytic Sigel-Eisenstein series on
Sp(2,R) and an explicit formula of the Siegel-
Whittaker function of a Pg-series which is ap-
pear the analytic part of the Fourier expan-
sion. In the past, Ishii has expressed the Siegel-
Whittaker function of the principal series repre-
sentation by Meijer’s G-functions. If we put the
result together on shift operators and (g, K)-
module structures around various dimensional
K-types, I want to get an explicit formula of
the Pg-series one.

However the structures of the (g, K)-module
of the Pg-series have been considerd by Oda,
there have not been completed papers. Then I
try to describe the complete structures of the
(g, K)-module with Oda. Because the shift op-
erators and the matrices of the eigen values are
tri-diagonal, we calculated using the canonical
basis of K as same as P,,;,-series. We un-
derstand that the matrices of the elementary
functions are decided by even or odd of Ps-
series (the dimensions of K-types d =11 — l3),
l1, lo and the Blattner parameter k. When we
calculate the actions of shift operators on the
elementary functions, an imaginary unit is ap-
pear in the second diagonal line of the matrices
of eigenvalues. It might be a good idea to im-
prove how to take the canonical basis, which is
Oda’s suggestion.

On the other hand, we could summarize the
(g, K)-module structures of the Pj-series in our

thesis.

B.OOOO

1. Y.Hasegawa : “A special value of Asai L-
function of a lifting associated with imag-
inary quadratic fields” UK-Japan winter
school 2007, Center for integrative mathe-

matical sciences the 21st century COE pro-



gram at Keio (2007) 99-1030

“T'wisted

Mellin transforms of the real analytic

2. Y. Hasegawa and T. Miyazaki :

residue of Siegel-Eisenstein series of degree
2” International Journal of MathematicsO
Internat. J. MathO 20 (2009) No.8 1011
1027.

.ooooo
functions on the real symplectic group of
rank 2”7 RIMS Kokyuroku Bessatsu B21
(2010) 111-118.

“Principal series Whittaker

4. Y. Hasegawa : “Principal series and gener-
alized principal series Whittaker functions
with peripheral K-types on the real sym-
plectic group of rank 2” Manuscripta math
134 (2011) 91-122.

c.ooog

1. A special value of Asai L-function of a lift-
ing associated with imaginary quadratic
fields, Center of mathematical sciences,
university of Cambridge UK-Japan winter
school, Univ of Cambridge, 20070 10.

. Mellin transforms of a residue of Siegel-
Eisenstein seriesl 0 D00 OO QOOO0OO
20070 30.

. Symmetric square L-function of a lift-
ing associated to imaginary quadratic
fields, 2nd Japanese-German number the-
ory workshop, MPIMO 2008 O 20O .

. Principal series Whittaker functions on the
real symplectic group of rank 2000 00O
Oo0ooooooooogoooo20080 7
O.

. Principal series Whittaker functions on the
real symplectic group of rank 200 00O
Oo0o00ooooooooooooooon
dogoooooood?2o0080 90.

. Twisted Mellin transforms of the real an-
alytic residue of Siegel-Eisenstein series
of degree 2, Number theory seminar in
Mannhim, Mannhim univ, 2009 0 2 0.

175

. Equidistribution of Eisenstein series in var-
ious aspects(0 0000000 0O0OOOOO
00000000)00ooooooooo
ooogoo20090 70.

. Generalized principal series Whittaker
functions on Sp(2,R), 000000000
O0oOopooogoooo20090 110.

. Generalized principal series Whittaker
functions on Sp(2,R), 00000000
Oo0oogdoooog20100 50.

10. Fourier expansion of Eisenstein series and
explicit formula of Whittaker functions on
Sp(2,R) 0000000000000 OD

ooog, 20100 110.
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I have studied about hyperkahler manifolds
of type A.. Hyperkédhler manifolds of type
A, are noncompact complete Ricci-flat Kéhler
manifolds whose homology groups are infinitely
generated, which constructed by Anderson,
Kronheimer and LeBrun. In particular, I stud-
ied on the holomorphic symplectic structures
on them. It is known that there are canonical
C*-actions preserving the holomorphic sym-
plectic structures. Then I described the neces-
sary and sufficient conditions for the existence

of C*-equivariant biholomorphism preserving



the holomorphic symplectic structures between

two hyperkédhler manifolds of type Ao.
B.OOOO

1. K. Hattorl “A rigidity theorem for quater-
nionic Ké&hler structures”, International
Journal of Mathematics, 20 (2009) 1397-
1419.

. K. HattoriOO “The volume growth of hy-
perkéhler manifolds of type A.,”, Journal
of geometric analysis, to appear.
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I studied a generalization of the Katz middle
convolution for differential equations with ir-
regular singular points. In particular, if all the
singular points are unramified, I could find a
correspondence between the action of the mid-
dle convolution and Weyl group action on a

root system of a Kac-Moody Lie algebra.

B.OOOO

1. K. Hiroe :
Weyl group of a Kac-Moody root system”,

“The Euler transform and the

preprint.

. K. Hiroe :

differential equations with an irregular sin-

“Twisted Euler transform of

gular point”, preprint.

K. Hiroe : “Generalized Whittaker func-
tions for degenerate principal series of
GL(4,R)”, preprint.

. K. Hiroe and T. Oda : “Hecke-Siegel’s pull
back formula for the Epstein zeta function
with a harmonic polynomial”, J. Number
Theory, 128/4 (2007) pp 835-857.

c.oooo

1. Linear ordinary differential equations and
Kac-Moody root systems, Séminair Equa-
tions fonctionnelles , Université de Stras-
bourg (France), 2011 0 3 0.

. The Euler transform and root systems ,
Séminaire de Géométrie Analytique, Uni-
versité de Rennes 1 (France), 20110 200

. Combinatorics of the Katz middle convo-
lution, Journée Japon-France de 1’équipe

Université de

Strasbourg (France), 20110 200

Equations fonctionnelles,



. Euler 0 00 Kac-Moody OO0 OO Weyl
00 00oooooo oooooooon
oooooogoo.,00o0o,20100 120.

. Euler transforms and Weyl groups of sym-
metric Kac-Moody Lie algebras, RIMS O
o0 dddddddddduoooooo
OOooooogoooo20100 100.

. Euler 0 0 0 Kac-Moody Lie 0 OO Weyl
00 04900000000000000
oooo,000000,20100 80.

. Euler transform and Weyl groups of sym-
metric Kac-Moody Lie algebras, 0 0 00O
oooo,0000,20100 60.
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Non-linear analysis on open manifolds is a chal-
lenging research field where analysis meets ge-
ometry. I am interested in the Yang-Mills in-
stanton equations (= ASD equations) and non-
linear Cauchy-Riemann equations.

Local mean dimension formula of the moduli
spaces of infinite energy ASD connections on
S30 times O mathbbR was proved, which is
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a joint work with Masaki Tsukamoto, Kyoto
University. This result generalizes the Atiyah-
Hitchin-Singer dimensional formula of the mod-
uli spaces of finite energy ASD connections on
closed four-manifolds, and it is a first step to-
ward “infinite energy Yang-Mills gauge the-

ory”.

B.OOOO

1. S. Matsuo and M. Tsukamoto: “Instan-
ton approximation, periodic ASD connec-
tions, and mean dimension”, Journal of
Functional Analysis Volume 260, Issue 5,

1 March 2011, Pages 1369-1427.

c.oooo

1. “Gauge theory on open four-manifolds and
mean dimension”, Geometry and Analysis,
Japan, Kyoto University, March, 2011.

“

Instanton  approximation, non-
degenerate ASD connections, and mean
dimension”, UK, UK-Japan Winter School
New Methods in Geometry, King’s College

London, January, 2011.
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Recently I have been interested in asymptotic
properties of metric spaces. Intuitively, these
are the properties of metric spaces which can
be observed from a great distance. Studies of
finitely generated (discrete) groups from such
a point of view is proposed by Gromov and is
known as Geometric Group Theory. In partic-
ular, I am interested in the asymptotic dimen-
sion asdim X, which is an interger-valued in-
variant of a metric space that reflects its asymp-
totic properties. A motivation for study of this
dimension comes from G. Yu’s result stating
that the Novikov conjecture is true for finitely
generated groups of finite asymptotic dimen-
sion.

Asymptotic properties of a metric space X is
encoded in various kinds of “boundaries at in-
finity” of X. The Higson corona vX is one
of such boundaries which is defined in terms

of the ring of the “slowly oscillating” func-
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tions. In spite of such an indirect definition,
A. N. Dranishnikov was able to obtain various
dimensional properties of ¥ X, and in particu-
lar, proved a remarkable equality asdim X =
dim X whenever asdim X < oo.

The asymptotic dimension and the Higson
corona of a metric space X depend only on the
underlying standard coarse structure, which is
the source of the asymptotic properties of X.
There is another coarse structure of a metric
space X different from the standard one, called
Co coarse structure. The Higson corona of a
metric space with respect to this structure co-
incides with the Smirnov compatification which
is defined from the ring of uniformly continuous
functions. Motivated by this observation, I am
now studying the asymptotic dimension theory

for Cy coarse structure.

B.OOOO

1. S. Yamamoto and A. Yamashita, “A coun-
terexample related to topological sums”,
Math. Soc. 134 (2006),

Proc. Amer.

3715-3719.

. A. Yamashita,
manifolds of continuous mappings”, sub-
mitted.

“Non-separable Hilbert

. J. Smrekar and A. Yamashita, “Function
spaces of CW homotopy types are Hilbert
manifolds”, Proc. Amer. Math. Soc. 137
(2009), 751-759.

. A. Yamashita, “Compactification of the
homeomorphism group of a graph”, Topol-
ogy Appl. 157 (2010), 1044-1063.

. K. Mine, K. Sakai, T. Yagasaki and A. Ya-
mashita, “Topological type of the group of
uniform homeomorphisms of the real line”,
Topology Appl. 158 (2011), 572-581.
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1. The space of bounded continuous func-
tions into ANR’s in the uniform sense,
General Topology OO0 O00OD0O, 0000
0000000, December 2005.
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International Conference on

2. Examples of function spaces

are non-separable topological
manifolds,
Set-theoretic  Topology,

Academy, Kielce, Poland, August 2006.
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September 2006.

4. Infinite-dimensional manifolds of continu-
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0o0oo0oooOo,000D000oo, De-
cember 2006.

5. Infinite-dimensional manifolds of continu-
ous mappings from a noncompact space, [
doooooooO,oood, March 2007.

6. Function spaces that are Hilbert mani-
folds, Dubrovnik VI - Geometric Topology,
Inter-University Centre, Dubrovnik, Croa-
tia, October 2007.

7. Function spaces that are Hilbert mani-
folds, International Conference on Topol-
ogy and its Applications 2007 at Kyoto,
0000, December 2007.

. 0o ooooooooooood
General Topology 0000 000000OO
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9. 0D oobooooobooooobod
gooseddoooooooooooon
O 000 August 2009.

10. 0000000000000 O0O0OO0O00
General Topology 00 O0O0O0D0OO0OCDOO
December 2009.

11. 0000000000000 000O0GCOE
gbooooocooooobooboboo
00000 O September 2010.
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000 00OGeneral Topology OO0 OOOOO
0 0000 December 2010.
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Last year I studied long-range perturbed
Schrédinger equations with harmonic oscillator
For this

type of equations, the microlocal singularities

potentials and variable coefficients.



of the solution is characterized by using the mi-
crolocal singularities of the initial data and a
modified propagator. I also studied this type
of equations with magnetic fields. Similar re-
sult has been obtained. Since then, I has been
studying the weak singularities of these type of

equations.

B.OOOO

1. S. Mao, S. Nakamura, Wave front set
for perturbed harmonic oscillators, Comm.
Partial Differential Equations 34 (2009)
506-519.

. S. Mao,

Schrodinger equations with constant mag-

Singularities for solutions of

netic fields, To appear in Funkcialaj Ekva-
cioj 54 (2011) 157-171.

. S. Mao,
Schrodinger equations, PhD thesis (2009).

Singularities for solutions to

. S. Mao,

Schrodinger equations with asymptotically

Singularities for solutions to

constant magnetic fields, preprint.
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1. Singularities of solutions to Schrédinger
equations with constant magnetic fields,
81st  Gakushuin
Gakushuin University, Japan, June 2007.

Spectral ~ Seminar,

. Singularities of solutions to Schrodinger
equations with constant magnetic fields,
18th Differential Equation and Mathemat-
ical Physics, Yamaguchi, Japan, October
2007.

. On singularities of Schrodinger equations,
20th Differential Equation and Mathemat-
ical Physics, Atami, Japan, March 2009.

. On singularities of Schrodinger equations,
PhD Seminar, Graduate school of mathe-
matical department, University of Tokyo,
February 2010.
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GONBODORJ Bayarmagnai
A. 0000

This year I have worked on the expansions of
the Whittaker functions for the principal series
representations of SU(2, 2), with higher dimen-
sional minimal K-type, which is consistent with

the previous studies.

B.OOOO

1. G. Bayarmagnai, “The structures of stan-
dard (g, K)-modules of SU(2,2)”, J. Math.
Soc. of Japan, Vol. 61, No. 3 (July, 2009),
661-686

2. G. Bayarmagnai, “Explicit evaluation of the
certain Jacquet integrals on SU(2,2)”, Com-
munications in Number Theory and Physics,
Volume 3, Number 2, 297-322, 2009

3. G. Bayarmagnai, “Versal torsors with few

parameters”, (preprint), 2010
c.oooa

1. On a certain generic Z/nZ-torsor, Number
Theory Seminar, Hausdorff Institute for Math-

ematics, Bonn University, January 2010

2.

SU(2,2), Conference on Automorphic forms,

On the principal series representation of

trace formulas and zeta functions, RIMS, Jan-
uary 2011
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HIV infection is a chronic infection charac-
terized by an extremely long disease progres-
sion. Therefore, in order to prevent the dis-
ease spread, we should develop an AIDS vac-
cine which is effective for a long time. Even
now, although it has passed 26 years from the
discovery of HIV, we have not developed an
effective AIDS vaccine. In this research, by
using both mathematical models and animal
experiments, I try to understand and inspect
immune responses against the infection in rhe-
sus macaques experimentally and theoretically.
And, from a view point of theoretical immunol-
ogy, I search and propose a new idea to develop

the vaccine.

B.ODOOO

1. S. Iwami and T. Harald “Global stability of
a generalized epidemic model”, Journal of
Mathematical Analysis and Applications
362 (2009) 286-300.

. S. Iwami, T. Miura, S. Nakaoka, and Y.
Takeuchill “Immune impairment effect in
HIV infection:
immunodeficiency thresholds”, Journal of
Theoretical Biology 260 (2009) 490-501.

Existence of risky and

. S. Iwami, Y. O Takeuchi, X. Liu, and
S. NakaokaO “A geographical spread of
vaccine-resistance in avian influenza epi-

demics”, Journal of Theoretical Biology
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259 (2009) 219-228.

4. S. Iwami, S. Nakaoka, Y. Takeuchi, Y.
Miura, and T. Miural “Immune impair-
ment thresholds in HIV infection”, Im-
munology Letters 123 (2009) 149-154.

. S. Iwami, T. Suzuki, and Y. Takeuchill
“Paradox of vaccination: Is vaccination re-
ally effective against avian flu epidemics?”,
PLoS ONE 4(3) (2009) e4915.

. S. Iwami, Y. Takeuchi, and X. Liu] “Avian
flu pandemic: can we prevent it?”, Jour-
nal of Theoretical Biology 257 (2009) 181—
190.

. S. Iwami, Y. Takeuchi, K. Iwamoto, Y.
Naruo, and M. Yasukawall “Mathematical
design of vector vaccine against autoim-
mune disease”, Journal of Theoretical Bi-
ology 256 (2009) 382-392.
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1. S. Iwami, Y. Takeuchi, T. Igarashi and T.
Miura: Estimate of viral productivity and
infectivity in vitro. KSTAM @ Chungnam
National University, 2010. 4. 24-25.

. S. Iwami, Y. Takeuchi, T. Igarashi and T.
Miura: Estimate of viral productivity and
infectivity in vitro. CMPD3 @ Bordeaux,
France, 2010. 5. 31- 6. 4.
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. Hosu Awards, Osaka Prefecture Univer-
sity, 2007.

. Poster Prize, The International Sympo-
sium on Dynamical Systems Theory and
Its Applications to Biology and Environ-

mental Sciences, 2007.

. Poster Prize, The International Sympo-
sium on Dynamical Systems Theory and
Its Applications to Biology and Environ-

mental Sciences, 2007.

. Student Awards, Graduate School of Sci-
ence and Technology, Shizuoka University,
2009.

. JSMB Young Scholar Awards, The Japan
Society for Mathematical Biology, 2009.

. Paper Prize, The Japan Society for Indus-
trial and Applied Mathematics, 2010.
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For physical models described by partial differ-
ential equations (PDE), inverse problems are
very important for application. Inverse prob-

lems include the determination of physical pa-
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rameters and the shape of a domain from the
partial information of a solution. In a various
studies of inverse problems, weighted L?-norm
estimates, which is called Carleman estimates,
is widely used in order to prove the stability of
the problems.

In this academic year, I obtain the following
results: 1. Inverse problems for a model

of viscoelasticity

Kelvin-Voigt model is one of the models of vis-
coelasticity. I considered the inverse problem
for this model of determining the coefficients by
measurements of Cauchy data on sub-boundary
and proved the uniqueness and conditional sta-
bility for this inverse problem.

2.

model

Inverse problems for a phase field

I considered the inverse problem of determining
the thermal conductivity and the mobility in a
phase field model by measurements only the
temperatures and proved the uniqueness and
the Lipschitz-type stability for this problem.

3. Inverse problems for a structured pop-

ulation model

A structured population model is a population
model which considers not only time and spa-
tial position, but also age and individual size.
For this model, I consider an inverse problem of
determining the diffusion coefficient and taxis
coeflicients and proved its uniqueness and sta-
bility.

B.OOOO

. Masaaki Uesaka,

some system of viscoelasticity via Carle-

Inverse problems for

man estimates, submitted.

. Masaaki Uesaka, Inverse problem for the
phase field system by measurements of one

component, submitted.



3. Masaaki Uesaka, Inverse problem of a

structured population model, submitted.

c.oooo

1. Inverse problems for some system of vis-
coelasticity via Carleman estimates, Inter-
national Conference on Inverse Problems,

Wuhan University, April 29th, 2010.

. Inverse problems for some system of vis-
coelasticity via Carleman estimates, RIMS
000oooooooooooooooon
goooobobooooo,boooood
ogood, 20100 60 220.

. Inverse problems for some system of vis-
coelasticity via Carleman estimates, 0 [
o000 (o e0)pooOoUoooOoooOg,
oooo,20100 120 90.
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I have been studying numerical analysis of
partial differential equations by means of the
finite element method (FEM). In particular,
concrete finite element schemes have been de-
veloped, numerically tested, and mathemat-
ically analyzed and justified. Now, I pro-
pose a new method, the hybridized discontin-
uous Galerkin(HDG) method, and I study it
mathematically and numerically. The HDG
method has already been developed for Pois-
son problems, so I am trying to apply the HDG
method to the convection-diffusion equations,

the Stokes equations, etc.
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1. F. Kikuchi, K. Ishii, and I. Oikawa, “Dis-
continuous Galerkin FEM of hybrid dis-
placement type - Development of Polygo-
nal Elements -" , Theo. & Appl. Mech.
Japan, 57 (2009) 395-404.

. L. Oikawa and F. Kikuchi, “Discontinuous
Galerkin FEM of Hybrid Type” , JSIAM
Letters. vol.2 (2010) pp. 49-52.

I. Oikawa, “Hybridized Discontinuous
Galerkin Method with Lifting Operator”,

JSIAM Letters, vol.2 (2010) pp. 99-102.
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Galerkin Methods, Ehime Workshop — Re-
cent Development of the Theory of Finite
Elements and Related Topics, Department
of Mathematics, Ehime University, July 3,
2009.
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I have been studying inverse problems for par-
tial differential equations. More precisely, I

have been studying the Carleman estimate and

as its applications for inverse problems, coef-
ficient inverse problems, the determination of
sub-boundary, a stability in a unique continua-
tion: 1. Istudied inverse problems of determin-
ing an electromagnetic potential for the Dirac
equation. I considered the case of the bound-
ary observation and the case of interior obser-
vation. I proved the Lipschitz type stability
estimates respectively. Moreover, in the latter
case | proved the Holder type estimate by ob-
serving two components of data with four com-
ponents. 2. On setting the problem, I consid-
ered the case that a part of the boundary of the
body was destructed by a corrosion. Moreover,
I assumed the situation that it was difficult to
observe the destructed part of the boundary di-
rectly. By using the heat equation as a govern-
ing equation, I studied the inverse problem of
determining the destructed part of the bound-
ary from the observable part of the boundary
and I proved its stability estimate.

3. I studied the Carleman estimate for a lin-
earized Euler equation. Moreover, I could ob-
tain the stability in a unique continuation for

this equation by using the Carleman estimate.

B.OOOO

1. A. Kawamoto : “A stability estimate for
an inverse problem of determining an un-
known part of boundary and a stability in
a unique continuation for a linearized Eu-

ler equation”, 00000000 (2008).

2. A. Kawamoto : “Conditional stability by
Carleman estimates for inverse problems:
coefficient inverse problems for the Dirac
equation, the determination of subbound-
ary by the heat equation and the contin-
uation of solution of the Euler equation”,

00000000 (2011).
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2. Determination of an electromagnetic po-
tential for the Dirac equation, Thematic
day on Inverse Problems, Institut Henri

Poincare, France, November 2010.
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First I introduced homology cylinders of or-
der m over a compact oriented surface as ones
whose marking embeddings from the surface
induce isomorphisms on the (m + 1)th solv-
able quotients of the fundamental groups, and
proved that for m > 0 and a surface whose first
Betti number is positive, the monoid of them
and the homology cobordism group are other

enlargements of the mapping class group of the

186

surface than these of ordinary homology cylin-
ders. Furthermore, I proved that for all m and
a surface with boundary whose first Betti num-
ber is positive, the monoid of irreducible ones
trivially acting on the solvable quotient of the
surface group has an abelian group quotient of
infinite rank.

Secondly, S. Friedl, T. Kim and I proved a dual-
ity theorem of refined Reidemeister torsion for
linear representations. As a corollary we ob-
tained that for a compact irreducible orientable
3-manifold with empty or toroidal boundary,
the degree of the twisted Alexander polynomial
associated to a linear representation which is
conjugate to its dual and a primitive element
of the first cohomology group whose restriction
in that of every boundary component is non-
trivial is equal to the product of the dimension
of the linear representation and the Thurston

norm of the first cohomology class modulo 2.

B.OOOO
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representation spaces of knot groups and

1. T. Kitayamall “Symmetry

normalized twisted Alexander invariants”,
master’s

(2008).

thesis, University of Tokyo

. T. Kitayamd]“Reidemeister torsion for lin-
ear representations and Seifert surgery on
knots”, Topology Appl. 156 (2009) 2496
2503.

. T. Kitayamald “Symmetry of Reidemeis-
ter torsion on SUs-representation spaces of
knots”, Topology Appl. 156 (2009) 2772—
2781.

. T. Kitayamald “Non-commutative Reide-
meister torsion and Morse-Novikov the-
ory”, Proc. Amer. Math. Soc. 138 (2010)
3345-3360.

. T. Kitayamal “Non-commutative Reide-
meister torsion, Morse-Novikov theory and
homology cylinders of higher-order”, doc-
toral thesis, University of Tokyo (2011).



c.ooog

10.

. Non-commutative Reidemeister
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. Non-commutative Reidemeister
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. Refinement of twisted Alexander invari-

ants and sign-determined Reidemeister
torsion, The Third East Asian School of
Knots and Related Topic, Osaka, Japan,
February 2007.

. Reidemeister torsion for linear representa-

tions and Seifert surgery on knots, The
Fifth East Asian School of Knots and Re-
lated Topics, Gyeongju, South Korea, Jan-
uary 2009.

Torsion volume forms and twisted Alexan-
der functions on character varieties of
knots, Low Dimensional Topology and
Number Theory, Fukuoka, Japan, March
2009.

torsion
and Morse-Novikov theory, Intelligence of
Low Dimensional Topology, Osaka, Japan,
November 2009.

. On metabelian Reidemeister torsion, The

Sixth East Asian School of Knots and
Related Topics, Tianjin, China, January
2010.

torsion
and Morse-Novikov theory, Low Dimen-
sional Topology and Number Theory II,
Tokyo, Japan, March 2010.

torsion
and Morse-Novikov theory, Knots, Con-
tact Geometry and Floer homology, Tam-

bara Workshop, Gunma, Japan, May 2010.

. On the leading coeflicients of higher-order

Alexander polynomials, Twisted Topo-
logical Invariants and Topology of Low-
Dimensional Manifolds, Akita,

September 2010.

Japan,

torsion
Low Di-
mensional Topology, Cologne, Germany,
November 2010.

and Morse-Novikov theory,

Non-commutative Reidemeister torsion for

homology cylinders, Low Dimensional
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Topology and Number Theory, Fukuoka,
Japan, March 2011.
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1. Extensions between modules over a general-
ized current Lie algebra.

In 2009, I determined the first extension groups
for finite-dimensional simple modules over a
generalized current Lie algebra. The paper B-2
has been published. This is my thesis for the

degree.



2. Extensions between modules over the quan-
tum loop algebra.

I made an attempt to calculate the first exten-
sion groups for finite-dimensional simple mod-
ules over the quantum loop algebra U,(Lsls)
and obtained partial results. In particular I
determined the finite-dimensional simple mod-
ules that admit nontrivial extensions with the
trivial module. I continue to research for solv-

ing this problem.

3. Weyl modules for a current Lie algebra (with
Katsuyuki Naoi).

Weyl modules for the current Lie algebra as-
sociated with a simple Lie algebra have the
gradings by the definition. We proved that the
grading filtration, the radical series and the so-
cle series of a Weyl module for the current Lie
algebra of type ADFE coincide. We also gave
a proof of the fact that another grading of a
Weyl module which comes from the degree of
the homology group of the quiver variety coin-
cides with the original grading. As a corollary
we obtained a formula for the Poincaré polyno-
mials of quiver varieties of type ADFE in terms
of the degree functions on certain crystals (B-
3).

B.OOOO

1. Ryosuke Kodera, “A generalization of ad-
joint crystals for the quantized affine alge-
bras of type AS), Cﬁl) and Dfﬂl”, Jour-

nal of Algebraic Combinatorics 30 (2009),

no. 4, 491-514.

2. Ryosuke Kodera,

finite-dimensional simple modules over a

“Extensions between

generalized current Lie algebra”, Transfor-
mation Groups 15 (2010), no. 2, 371-388.

3. Ryosuke Kodera and Katsuyuki Naoi,
“Loewy series of Weyl modules and the
Poincaré polynomials of quiver varieties”,

preprint.
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. A generalization of adjoint crystals for the
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and D), 00000 2008000000
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. A generalization of adjoint crystals for the

quantized affine algebras of type A,(ll), C’y(ll)
and Dﬁizl, Russia-Japan School of Young
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Mathematics: Representation Theory, O
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I studied on the local cohomology on a com-
mutative ring of positive characteristic and I
extend the vanishing theorem which is proved
by Hochster and Huneke.l also proved the ex-
istence of new Big Cohen-Macauley algebra by
applying this result.

B.OOOO

Akiyoshi Sannai and Kei-ichi Watanabell
“F-signature of graded Gorenstein rings”,
To appear in Journal of Pure and Applied
Algebra.

. Satoshi Mochizuki and Akiyoshi Sannaill
“Generalized Koszul resolution”,Illinois

Journal of Mathematics,submitted.

Akiyoshi Sannai and Anurag Singh(] “Ga-
lois extentions,plus closure,and maps on
local cohomology” ,Advances in Mathe-

matics,submitted.

. Satoshi Mochizuki and Akiyoshi Sannaill
“Homotopy invariance of higher K-theory
for abelian categories” ,Mathematische An-

nalen,submitted.

. Akiyoshi Sannaill“Annihilation of local co-
homology groups by separable extensions
in positive characteristic’, 0000000
0 (201000).
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3. Galois extention and maps on local coho-
mology, 000 O00OO0ODOOO,0000
goooo,2ol00 100.

. Galois extention and maps on local co-
homology, 0 32 00 000O00DO0OO
0 ,The 6th Japan-Vietnam Joint Seminar
on Commutative Algebra, 2010 0 12 0.
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I studied the
Schrodinger

the

considered

scattering theory for
1

on a manifold M

operators.
Schrodinger operators
such that M M., U My, where M, is

relatively compact and M, is diffeomorphic

to the product of the half line and a compact
subset © of Euclidean space. This is a model
of quantum wave guides. I use two space scat-

tering theory with formally elliptic operator of



the form:

- Z 0;a;;0; + 1 Z(biai + 0;b;) + V (1, 5)

ij=1 i=1

on M., as perturbed system and Dirichlet
Laplacian on R, x © as unperturbed system.
Quantum wave guides was investigated as free
Laplacian on Q := L(R x w), where L : Q :
Rxw — R™is an embedding and w is a compact
bounded set in R™ 1.

O is a disjoint union of two subsets of R*~!

In terms of our model,

that is congruent to w. I proved the complete-
ness of the wave operators, absence of singular
continuous spectrum and the invariance of the
essential spectrum by Enss method. I proved
limiting absorption principle by Mourre the-
ory. I constructed the scattering matrix and
proved the relation between generalized eigen-

functions.

B.ODOOO

1. 00000000000 obooogooo
OO0DOO0O0O0OD0O Schrodinger 000 OO
O0”, 00000000 (2007).
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In the theory of finite dimensional repre-
sentation of quantum affine algebra, the g¢-
character of Kirillov-Reshetikhin(KR) modules
are known to satisfy an important family of
identities called the T-system. Indeed they are
the defining relations of the Grothendiek ring
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of finite dimensional modules of quantum affine
algebras. It is natural to try to find analogs
of the T-systems for the Borel subalgebras.
Originally the T-systems arose as functional
relations for the transfer matrices (or the T-
operators) in integrable spin chain. We are also
interest in the Baxter’s Q-operators, which are
the transfer matrices associated with represen-
tations of the Borel subalgebras. For the case of
type A, identities involving T-and @Q-operators
have been proposed and is proved for the quan-
tum affine algebra U, (;[2) and Uy (;[3) For the
case of type B, identities which do not involve
the spin representations can be extracted from
as a special case of supersymmetric algebras.
For the other types nothing is known. We want
to give a definition of the Q-operators and give
the relations among the Q-operators. Moreover

we want to give proofs for lower rank.

B.OOOO

1. M.Jimbo, J.Sun, “Remarks

on the confluent KZ equation for 5 and

H.Nagoya,

quantum Painlevé equations”, J.Phys.A:
math.Theor.41(17), 2 May (2008)175205.

2. H.Nagoya, J.SUN, “Confluent primary
fields in the conformal field theory”, J.
Phys. A: Math. Theor. 43 (2010) 465203.
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1. On Izergin-Korepin model, 0000000
OOooooo 2010,20100 20,00.

2. Baxter‘s Q-operators of quantum affine al-
gebra U, (sl,), 20100 000000000
Oooo,20100 70,00,

0 O (ZHANG, Qin)

A. Summary of Research

My research interest lies in the structure theory
of operator algebras, particularly the modular
theory of von Neumann algebras based on the

In the

last year, I extended the noncommutative L'-

well-known Tomita-Takesaki Theory.

maximal ergodic inequality for semifinite von



Neumann algebras established by Yeadon in
1977 to the framework of noncommutative L'-
spaces associated with o-finite von Neumann
algebras. Since the semifinite case of this re-
sult is one of the two essential parts in the proof
of noncommutative maximal ergodic inequality
for tracial LP-spaces (1 < p < o0) by Junge-
Xu in 2007, I hope this result will be helpful to
establish a complete noncommutative maximal
ergodic inequality for non-tracial LP-spaces in

the future.

B. List of Publications

1. Qin Zhang

ergodic

“Noncommutative maximal
inequality for non-tracial L*-

spaces”, submitted.

C. List of Invited Talks

1. Notes on noncommutative maximal er-
godic theorems, Functional Analysis Sym-
posium, Ritsumeikan University, Kyoto,
Japan, September 5, 2009.

. Symmetric norms and spaces of operators
modeled on a semifinite von Neumann al-
gebra, Operator Algebra Seminars, Grad-
uate School of Mathematical Sciences, The
University of Tokyo, Japan, December 10,
2009.
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O00 weight 0D0OO0O0000ODOO weight O
00000000 Demazure crystall Demazure
000000000 weicht DOOOOOOOO
00000 disjeint union 00 O0O00O0OOO
0000 Demazure crystal 0 Weyl O 0O O fil-
tration 0 000 Demazure OO0 O0O00OOOO
0000000OpathmodelDO0OOOOODOO
OD0O0000DoOOo0oDbOoD WeylODOODOO
Z-grading 0 00000 0O Z-grading O energy
functionOO OO0 crystal OO OOODOOO
000000000000 000Ocrystal 00
000000000 weight 00 energy function
ooooooob 1goooooooooogoa
1000000 fermionic formula 000000
00d0odooooggogo X=MOOOooood
0000D0O0OD0OD0O000000D0 di Francesco,
KedemOOOODOODODODODODODOODOOODOO
g0o000oboo0oobOooobOoobooboOooag
oooooo
OO00D0D00O0O0O0OADEODOOOODO Weyl
000 Demazure 00O O0O00OO0ODOODOO
00000bO0o0o0obOoDOOoDOOooOobDOooDo
O ADE OO WeylOODO rigidD OO ODO
semisimple filtration 0 00000000000
000000 socled Loewey lengthO O OO O
OO0D00000WeylOOO quiver variety O O
000000000 standardO0O0OOODOOO
O00000000000D00 standard0 0O
000000 Z-gradingODOOOOODOO Weyl
O00000 Z-gradingDDOOOODOO Weyl
O00rgidO0O0O0D0OOOO0ODOOOOODOOO
oo@oodoboooooobooooog
O0O00000O0standard DO O O0OOODOO
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A current algebra is a Lie algebra defined by
the tensor product of a simple Lie algebra
and a polynomial ring in one variable, and a
Weyl module is an important cyclic module of

I
showed that a Weyl module of any type has

current algebra defined by some relations.

a filtration such that its successive quotients
are isomorphic to Demazure modules, and also

determined its multiplicities. This result is a



generalization of the result of Fourier and Lit-
telmann, which asserts that a Weyl module of
ADE type is isomorphic to Demazure module.
T also studied the tensor product of the crystal
bases of fundamental representations of a quan-
tum affine algebra, and found that it has some
relations with Weyl modules. To be precise,
I showed that the Demazure crystals appear-
ing in the tensor product of the crystal stated
above and the highest weight element of the
crystal basis of a suitable highest weight mod-
ule correspond to the ones appearing in the fil-
tration of a Weyl module. Moreover, I proved
that the Z-grading of a Weyl module corre-
sponds to the Z-grading on this crystal defined
by a function called the energy function. The
generating function of classically highest weight
elements weighted by the energy function is
called the one-dimensional sum, and it is con-
jectured that the one-dimensional sum is equal
to the other polynomial called the fermionic
form, which is called the X = M conjecture.
Combining the above result with the recent re-
sult of Di Francesco and Kedem, the X = M
conjecture is partially proved.

As stated above, Weyl modules of ADE type
are isomorphic to Demazure modules. In the
joint work with K. Kodera, we showed using
this fact that a Weyl modules of ADE type
is rigid, that is, it has a unique semisimple
filtration of minimal length, and determined
its socle and the Loewey length. It is known
that a Weyl module is isomorphic to a stan-
dard module which is constructed geometri-
cally from a quiver variety. A standard module
has a Z-grading which comes from geometry,
and we showed that this grading corresponds
to the Z-grading on Weyl modules. (It should
be remarked that this fact can be checked di-
Since the Z-

grading on a standard module has connections

rectly from the construction).

with Poincaré polynomials of a quiver variety
and Kazhdan-Lusztig type polynomials, we ob-
tained some information on these polynomials

using the above result.
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B.ODOOO

1. K. Naoi: “Multiloop Lie algebras and the
construction of extended affine Lie alge-
bras” , Journal of Algebra, vol. 323 (2010)
2103-2129.

. K. Naoi: “O00000000000O ex-
tended affine Lie algebra0 0 OO0 QOO0 ",
RIMSOOOOO, B20 (2010) 21-30.

. K. Naoi: “Weyl modules, Demazure mod-
ules and finite crystals for non-simply
laced type” , 00O 0O.

. K. Kodera and K. Naoi: “Loewey series of
Weyl modules and the Poincaré polynomi-

als of quiver varieties, preprint.
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. Construction of extended affine Lie alge-
bras from multiloop Lie algebras, 0 0O O
U0 oobooooooboobooog,
000000, May 2008.

. Construction of extended affine Lie alge-
bras from multiloop Lie algebras, RIMS O
goooooooooooogooooo
O0O0000o, RIMS, September 2008.

. Categorical approach for Weyl modules,
after Chari-Fourier-Khandai, MS Seminar,
IPMU, August 2009.

cloop 000 multiloopO0 OO0 OO0ODODO
O, 000D 00O Algebras, Groups and Ge-
ometry 2009 in Tambarad , 000000
O00O0oo0ooOg, August 2009.

. Weyl 0 O O Demazure 0 0 0 fundamental
representation O crystal basis 0 000 O
OO0, RAQUODOO, 0000, January
2011.

. Weyl module, Demazure module O funda-
mental representation 00 crystal basis O O
goooo,bbb00d seminar, OO0
OO00000OoOoo, February 2011.
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I did a research on uniform estimates for distri-
butions of sums of i.i.d. random variables with
fat tail. Here, fat tail means that the distribu-
tion function of each distribution is regularly
varying. In particular, I studied the case where
the index of regularly varying a is 2. The limit
distributions are different when o« < 2 or > 2.
So it is more difficult to examine the casea = 2
than other cases. I obtained a similar result to
the case a > 2 by improving the method used
when « > 2. The results has the rate of conver-
gence, which was not known in other forms of
uniform estimate. I showed a relationship with

other forms of uniform estimate.

B.OOOO

1. K. Nakaharad “Uniform estimate for dis-
tributions of the sum of ii.d. random
variables with fat tail:

preprint. (2010).

threshold case,

c.oooo

1. 0000000Db000,GCOEOODOOO
gboo,ob0oooogooooog, 20090 9
o3d.

2. Uniform estimates for distributions of

sums of i.i.d. random variables with fat
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tail: threshold case., 0O OOOODO0O
O0,00000000000,20100 120
22 0.
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I studied complex K3 surfaces with finite sym-
plectic actions. In particular, I showed that
the action of a finite group G on the K3 lattice
induced by a symplectic action of G on a K3
surface is unique up to isomorphism, except for
five G (Ph.D. Thesis). By applying this result,
I studied a pair (G, d) for which a polarized K3
surface of degree d with a (finite) symplectic ac-

tion of G is unique up to isomorphism.

B.OODOO

1. 000oo“00oooooooooon K3
oooooooo»,obogo.

2. K. Hashimotol “Period map of a certain
K3 family with an G5-action”, to appear
in J. Reine Angew. Math.

3. 000 0O0“Finite symplectic actions on the
K3 lattice”, OO ODO.
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1. 5000000000 K3oOoooo 1o
ugobobooogaab, bugoaaoboo
oo0O,000d, June 2008.

. Period map of a certain family of K3 sur-
faces over a Shimura curve, 0 8 0000
00O00,0000, July 2009.



.K300OO0OO0OO0OO3002000,0000
000, 0000, January 2010.

.00 K3O0Oooooooooooog, oo
oooodooooooogoo,oooo,
February 2010.

. Period map of a certain family of K3 sur-
faces, 0O OOOOOOOOOOOOO,
0000, March 2010.

. Maximal finite symplectic actions on K3
surfaces, 00000000, 000000,
June 2010.
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Field of research: Number theory, Arith-
metic geometry

Content of research: Non-commutative Iwa-
sawa theory, Study on the special values of

L-functions

Noncommutative Iwasawa theory describes a
mysterious relation between two quite different
objects associated to an infinite-dimensional
non-commutative Galois extension of a number
field: one is algebraic (that is, a Selmer com-
plex & la Jan Nekovér) and the other is analytic
(that is, the p-adic zeta function).

This academic year I mainly worked on the fol-
lowing three subjects;

(1) non-commutative deformation theory;

(2) study on congruences between p-adic zeta
functions;

(3) study on Shimura varieties associated to
unitary groups and automorphic forms defined
on them.

I studied on subjects (1) and (2) aiming to ob-
tain another approach to the non-commutative
Iwasawa main conjecture based on a method
different from the existing one: namely “patch-
ing” of p-adic zeta functions which was devel-
oped by David Burns and Kazuya Kato. Un-
fortunately I have not yet obtained any note-
worthy results on these topics.

In connection with subject (3) Ming-Lun Hsieh
has recently obtained a partial result on the
Iwasawa main conjecture for CM fields by using
Eisenstein series on the Shimura variety associ-
ated to the unitary group U(2,1). T expect that
we can apply his method for construction of the
non-commutative p-adic zeta functions for CM
fields, and hence I will continue to study on this
topic in the coming academic years.

Finally I remark that the thesis containing re-
sults obtained last academic year [2] was ac-

cepted and is to be published.
B.OOOO

1. T. Hara :

p-adic zeta functions for non-commutative

“Inductive construction of the

p-extensions of exponent p of totally real
fields, OO0 0OO0OOO0OODOODOOO O
022000000.



2. T. Hara : “Inductive construction of the
p-adic zeta functions for non-commutative
p-extensions of exponent p of totally real
fields,” preprint (2009) arXiv:0908.2178

[math.NT], Duke Math. J. OO0 OQOO.

. T. Hara (O O) : “On non-commutative
Iwasawa theory of totally real number
fields,” RIMS Kokyuroku Bessatsu, B19
(2010) 277-299.

. T. Hara :
real fields for certain non-commutative
130,

“Iwasawa theory of totally

p-extensions,” J. Number theory,
Issue 4 (2010) 1068-1097.

. T. Hara :
real fields
p-extensions,” 000000000000
00 oo 1ooooog.

“Iwasawa theory of totally

for certain non-commutative
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commutative p-adic zeta functions for

. Inductive construction non-

totally real number fields, Iwasawa 2010,
Fields Institute for Research in Math-
Canada)

ematical Sciences

July 2010.

(Toronto,

. 0Jo000b0oobog poobOoooobon
goboobo,booooooboo,bogon
ooo0,20100 60.
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oo, ogoocoooboo 2010, 0CODO,
20100 30.

. Reidemeister torsion, p-adic zeta function

and its non-abelization, Low dimensional
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topology and number theory II, 0O OO,
March 2009.

. Non-commutative Iwasawa main conjec-
ture for totally real number fields and in-
duction method, 0000000, OO0
,20100 10.

. Inductive construction of the p-adic

zeta functions for non-commutative
p-extensions of totally real fields with
exponent p, Non-commutative algebra
and Iwasawa theory, International Centre
for Mathematical Sciences (Edinburgh,
United Kingdom)

2009.

September—October

10. Iwasawa theory of totally real fields for
non-commutative p-extensions of strictly
upper triangular type, Iwasawa 2008,
Kloster Irsee (Augsburg, Germany) June—

July 2008.
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I have studied linear pseudorandom number
generators over the two-element field. Among
the quality criteria of the generators, the nota-

tion of the dimension of equidistribution with



v-bit accuracy is widely used. Such dimen-
sions are obtained by computing reduced bases
of certain lattices constructed from output se-
quences.

In this year, I proposed a faster method to com-
pute these dimensions, using a lattice reduction
algorithm by Mulders and Storjohann, than
the previous method (SIS method [2] proposed
with Makoto Matsumoto and Mutsuo Saito).
In particular, I showed that this improvement
lessens the order of computational complexity.
As another direction, I found that just using a
sparsest initial state (i.e., consisting of all 0 bits
except one) significantly accelerates the lattice
computation, in the case of Mersenne Twister
generators. I wrote a paper about the above
results, and gave talks in MCQMC2010 and so

on.
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1. S. Harased “Maximally equidistributed
pseudorandom number generators via lin-
ear output transformations”, Math. Com-
put. Simul. 79 (2009) 1512-1519.

. S. Harase, M. Matsumoto, and M. Saito

“Fast lattice reduction for Fs-linear

pseudorandom number generators”, Math.
Comp. 80 (2011) 395-407.

. S. Harase : “An efficient lattice reduction
method for Fsy-linear pseudorandom num-
ber generators using Mulders and Storjo-

hann algorithm”, submitted.

.0o00o
rithms for optimizing Fs-linear pseudoran-
dom number generators”, 0000000
0 (201000).

“Fast lattice reduction algo-
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1. Maximally equidistributed pseudorandom
number generators via linear output trans-
formations, Monte Carlo and Quasi-Monte
Carlo Methods (MCQMC2008), Univer-
sité de Montréal, Montreal, Canada, July
2008.
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. Maximally equidistributed pseudorandom
number generators via linear output trans-
formations, 00000000 OOOO, O
ooooo, 20080 90.

. Fast lattice reductions for Fy-linear pseu-
dorandom number Monte
Carlo Methods (MCM2009), Université
Libre de Bruxelles,
September 2009.
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I am working on smoothing and dispersion
properties of solutions to Schrodinger equa-
tions. During the last academic year, I studied
the following topic.

O Strichartz and dispersive estimates on scat-
tering manifolds.

The scattering manifold is a class of non-
compact manifolds, which have an asymp-
totically conic structure near infinity. In
[3], T studied the LP-smoothing properties
for Schréodinger equations on scattering man-
ifolds, and proved microlocal dispersive esti-
mates for solutions. Combining this with the
Littlewood-Paley theory, we also proved local-
in-time Strichartz estimates for any admissi-
ble pair. In the proof, we also studied a rela-
tionship Strichartz estimates between microlo-
cal smoothing effects. It is well known that
these estimates play a fundamental role prov-
ing the well-posedness of nonlinear equations.
Moreover, I am working on its extension to un-

bounded potential perturbation cases.

B.OOOO

1. H. Mlzutanil “Dispersive estimates for
Schrodinger equations in dimension one”,
RIMS Kokytiroku Bessatsu B16 (2010)
141-152.
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2. H. Mizutanill “Dispersive estimates and
asymptotic expansions for Schrodinger
equations in dimension one”, J. Math.
Soc. Japan 63 (2011) 239-261.

3. H. Mizutanil “Strichartz estimates for
Schrodinger equations on scattering mani-
folds”, submitted
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0,20080 120.

. Dispersive estimates for Schrodinger equa-
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. Strichartz estimates for Schrédinger equa-
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O110.

. Strichartz estimates for solutions to
Schrodinger equations on scattering mani-
folds, Satellite Meeting of“* Kochi School
on Random Schr” odinger Operators” , O
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. Strichartz estimates for solutions to
Schrodinger equations on scattering man-
ifolds, 00000000, 000000,

20090 12 0.

. 0000000 Schrodinger 0O OO0 OO
gooooooooooooDooO,o0oD0o000
oo0,0000,20100 30.

.gboboboboooobooooobooon
obooboobooooooboooono, o 32
gobobobobobob,bg,20100 8
a.

. Endpoint Strichartz and microlocal disper-
sive estimates for solutions to Schrédinger
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9. Strichartz estimates for Schrodinger equa-
tions on a class of non-compact manifolds,
g7o0o0o0boo0ooooo,ooooag,
20110 30.

10. On asymptotic expansions in time for
Schrédinger equations on the line, 0 0O O
oooo,00000,20110 30.
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We investigated the behaviour of the cyclic co-
cycles given by the #-deformation of spectral
triples introduced by Connes—Landi. As a re-
sult we obtained a formula for the pairing of
the K-group of the deformed algebra and the
cocycles coming from the cyclic cocycles on the
non-deformed algebra invariant under the ac-
tion of the torus.

The key of the proof was to replace the 6-
deformation by an iterated crossed product of
the non-deformed algebra by certain actions of
real line, which is analogous to the correspon-
dence of the irrational rotation algebra and the
Kronecker foliation. This enabled us to apply a
result of Elliott—Natsume-Nest to compute the
cyclic cocycles on the deformed algebra.

As an application of this method, we also
showed that the computation of the pairing be-
tween the normalized trace and the K-group of
the irrational rotation algebras can be general-
ized to arbitrary #-deformation.

In a separate project we investigated the in-
clusion of von Neumann algebras coming from
the II;-factorial representations of the infinite
symmetric group. We obtained a characteriza-
tion of the factoriality and an estimate of index,
both in terms of the Thoma parameter describ-
ing the factorial representation.

In particular, we obtained that the irreducible



subfactors obtained this way are limited to the
one constructed by Wassermann and the one
coming from the regular representation. The
key to the proof of this fact was the interpre-
tation of the Thoma parameter as the higher
moments of the image of a distinguished ele-
ment under the conditional expectation to the
relative commutant of the subfactor.

In order to estimate the index of this subfac-
tor, we used a sequence of irreducible repre-
sentations of the symmetric groups with large
This implied that the

subfactor is of finite index if and only if the cor-

growth of dimension.

responding character of the infinite symmetric

group is faithful.

B.ODOOO

1. M. Yamashita: “Connes—Landi deforma-
tion of spectral triples”, Lett. Math. Phys.

94 (2010) 263-291

. M. Yamashita: “On subfactors arising
from asymptotic representations of sym-

metric groups”, to appear in Proc. AMS.

c.oooo

1. Connes-Landi deformation of spectral
triples, C*-seminar, University of Oslo,

Oslo, Norway, December 2010.

2. Introduction to spectral triples after
Connes, Workshop on Operator Algebras,

RIMS, Kyoto
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A variety over C maps to a set over R via the
map log |z|. By limit of its deformation we get
the tropical variety that is a piecewise-linear
object. In this correspondence it is known
by Mikhalkin that some theorems for varieties
(Riemann-Roch, Abel-Jacobi etc.) follow also
for tropical curves.

A module M over a tropical semifield is anal-
ogous to a module over a field. Under the as-
sumption that M is straight reflexive, I proved
that the dimension of a straight reflexive sub-
module N C M satisfies an inequality for di-
This result has an application to
By

Joswig and Kulas, a polytrope is a tropical sim-

mensions.

polytopes in a tropical projective space.

plex. I proved a generalization of this result. A
polytope P is the tropically convex hull of at
most n 4+ 1 points if the corresponding mod-
ule M is straight reflexive. Also M is straight
reflexive if P is a polytrope.

A Riemann-Roch theorem for tropical curves is
proved by Gathmann and Kerber, using an in-
variant (D) of the divisor. But r(D) is not an
invariant of the induced module M = H°(D).
I proved an inequality between r(D) and the

dimension of M.
B.OOODO
1. Shuhei

of reduced tropical curves”,
arXiv:math.AG/0612810 (2006).

Yoshitomi, “Jacobian varieties

Preprint,



2. Shuhei Yoshitomi, “Tropical Jacobians in
R2”, Journal of Mathematical Sciences,
the University of Tokyo 17 (2010), 135-
157.

. Shuhei Yoshitomi, “Generators of mod-
ules in tropical geometry”,

arXiv:1001.0448 (2010).

Preprint,
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1. 0J000o0o0o0oooobo,ocboobaon
oobO,00000000000, 20070 8
0.

Alge-

braic Geometry and Commutative Alge-

. Tropical curves and semigroups,

bra Tokyo, University of Tokyo, Decem-
ber, 2007.

. Modules over a tropical semifield, 0 O O
oooooooooooo,0o0oooo,
20090 70O.
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obobOoooo0oobobOobooobooba
OO0O000DO0O0000000o0o00 fattening
0000dDoDOoDoooDOooDooDooooood
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Dirichlet 00D OOO0O00DOOO0DOODOOOO
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o0o00oooDoooDOooDoooboDOooooooa
0 Hamiltonian 00 OO0 O0O0O0O0O0O0OO0O
0000000 00bD000oDO0oOooDOoonog
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I have been working on the nonlinear par-
tial differential equations, especially the singu-
lar problems for curvature flow equations and
Hamilton-Jacobi equations, which have signifi-
cant applications in optimal control theory, dif-
ferential games, geometric motion and crystal
growth. My research consists of the following

two parts.

1. A deterministic game-theoretic approach to
PDEs. We gave an alternative game-theoretic
proof of the existence of the singular phe-
nomenon — fattening of the level sets — for the
mean curvature flow. My proof involves noth-
ing related to the general parabolic theory but
the game theory only. Moreover, I managed
to construct the counterexample for the weak
comparison theorem of the stationary problem
of mean curvature type by using the special
game strategies in the proof of fattening. A
more general result of mine shows that the com-
parison principle for the stationary problem
will fail to hold if the fattening phenomenon
takes place for the corresponding positive mean
curvature flow. By doing this, I partially solved
an open problem about the comparison princi-

ple proposed by Kohn and Serfaty in 2006.

2. The large-time behavior of solutions of non-
coercive Hamilton-Jacobi equations appearing
in crystal growth. We studied the one space di-
mensional Cauchy-Dirichlet problems and mul-
tidimensional Cauchy problems. The compari-

son principles for the stationary problems with



singular Neumann or singular Dirichlet bound-
ary conditions were proved. We also clarified
how to determine the effective domain and the

growth rates for any given Hamiltonian.

B.OOOO

1. Y. Giga and Q. LiuO “A remark on the
discrete deterministic game approach for
curvature flow equations”, Nonlinear phe-
nomena with energy dissipation: Mathe-
matical analysis, modeling and simulation,
29 (2008), 103-115.

Y. Giga and Q. Lini1“A billiard-based game
interpretation of the Neumann problem for
the curve shortening equation”, Advances
in Differential Equations, 14 (2009), 201-
240.

. Q. Liu :“Fattening and comparison princi-
ple for level-set equations of mean curva-

ture type”, submitted.

. Y. Giga, Q. Liu and H. Mitake :“Large-

time asymptotics for one-dimensional
Dirichlet problems for Hamilton-Jacobi
equations with mnoncoercive Hamiltoni-

ans”, submitted.

. Y. Giga, Q. Liu and H. Mitake :“Singular
Neumann problems and large-time behav-
ior of solutions of noncoercive Hamilton-

Jacobi equations”, submitted.

c.ooog

1. The 36th Conference on Evolution Equa-
tions and Applications, Chuo University,
December 24, 2010.

. PDE seminar at Hokkaido University,
November 29, 2010.

Mathematical As-
pects of Crystal Growth, Special Project:

. Poster presentation,

A minisemester on evolution of interfaces,

Hokkaido University, July 26, 2010.

. Viscosity Methods and Nonlinear PDE,
Special Project: A minisemester on evo-
lution of interfaces, Hokkaido University,
July 22, 2010.
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. Spring Meeting of Mathematical Society of
Japan, Keio University, March 26, 2010.

. Student presentation, Workshop on New

Connections Between Differential and
Random Turn Games, PDE’s and Image
Processing, PIMS at University of British
Columbia, Vancouver, Canada, July 31,

2009.

. Viscosity Solutions of Differential Equa-
tions and Related Topics, RIMS, Kyoto
University, June 25, 2009.

. Mathematical Analysis of pattern dynam-
ics and related topics, RIMS, Kyoto Uni-
versity, June 27, 2008.
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The subject is to grasp the commutativity of
Macdonald operators minutely. Especially to
analyze their degeneration to the Dunkl opera-
tors. Since last year, I have been engaged in the
calculation of the h—expansion of Macdonald
operators. More precisely, the Taylor expan-
sion of Macdonald operators with respect to h,
on the condition that ¢ = exp(h), t = exp(Bh).
This year, I succeeded in clarifying the coeffi-
cient of k3 for all Macdonald operators, that is
,;not only D} but also all of D7 In this calcula-

tion, I introduced some tentative operators to



simplify the calculations. Then, by summeriz-
ing the commutative relations of these opera-
tors,I expect to grasp the background of the
commutativity of Macdonald operators more

deeply.
B.OOOO

1. H. Watanabe,d The h-expansion of Mac-
donald operators and their expression by
Dunkl operators,(once rejected, again in

preparation).
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My research work is the theory of analytic
semigroups and the higher order curvature flow
equations. To be more precise, we consider
the unique solvability of the surface diffusion
flow V = —ArHr and the Willmore flow V =
—ArHr— %Hf& —2Hr K1 with the curvatures of
its initial curves may not be continuous. This
year, I wrote one paper which is the extension

of my previous paper.

B.OOOO

1. T. Asai :
order curvature flow equations”, to appear
in Adv. Math. Soc. Appl.

“On smoothing effect for higher

T. Asai :

and its applications to fourth order equa-

“Quasilinear parabolic equation

tions with rough initial data”, preprint.
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I studied homology and cohomology of the
group of C*-flat diffeomorphisms of (R,0) as
in the preceding year. Last year, I proved that
there exist at least two linearly independent 2-
It

seems that they originate in the corresponding

cocycles of this group in the case k = 1.

Gel’fand-Fuks cohomology. In this year, I con-
structed 1 (k*—k+6) 2-cocycles which originate
in the Gel’fand-Fuks cohomology and proved

them to be non-trivial for & > 2.

B.OOOO

1. Tomohiko Ishidd]“Gel’fand-Fuks cohomol-
ogy on the line and its geometric realiza-
tion”, 0O OO (2009).

2. Tomohiko Ishidal “Second cohomology
classes of the group of C'-flat diffeomor-
phisms of the line”, to appear in Ann. Inst.
Fourier, 61 (2011).

c.ogoo

1. Clflat 0000000 20000000
O,0000000000000000o
20090, 000000000 DODOOOO,
October 2009.

2. Two dimensional homology of the group of
1-flat diffeomorphisms of (R,0), 0000
oooooboooooooooogo,ooo
000000000000, October 2009.

3. Second cohomology of the group of diffeo-
morphisms of the line C'-tangent to the



identity at the origin, 00O OOO0OOO
o0ooDoooooooo,ooogn
0 0O, November 2009.

.00000 C-000000000000
obO0o 2000000000000, 00
OOooo0ooooo,0o0gO, December
2009.

. 00000 c-0000000000000
Jo22000000000000,0000
000o0O0ooOo,000o000, December
2009.

.00000 Cl-000000000000
gog20000000000o00,000
OO0 20100000,000000, March
2010.

of the
diffeomorphisms  of
Unité de
mathématiques pures et appliquées de
I'Ecole normale de
France, June 2010.

Second cohomology classes
group of Cl-flat
the line, Séminaire interne,

supérieure Lyon,

. Second cohomology classes of the group of
C'-flat diffeomorphisms of the line, Con-
ference on Geometry and Topology of Fo-
liations, Centre de Recerca Matematica,
Spain, July 2010.

. Second cohomology classes of the group of
C*-flat diffeomorphisms of the line, 0 0 O
goooooooooobooo 20100, 0
O000oooooooooo, July 2010.

10. Second cohomology classes of the group of
C'-flat diffeomorphisms of the line, 0 O O
OO00oDooooooono 20100,0000

ooooo, August 2010.
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O I studied about the Seshadri constants of po-
larized varieties. In particular, I investigated
how to compute or estimate Seshadri constants
because it is very difficult to compute them in
general. I obtained good estimations of the
Seshadri constants of the polarized toric vari-
eties constructed from polytopes, and gave a
strategy for estimations of Seshadri constants
of general poralized varieties using the estima-
tions in toric cases and degenerations. I also
proved a relationship between Seshadri con-

stants and Okounkov bodies.

B.OOOO

1. 00000“cooooooooooooo
O000oO0”,00000ooo (2008).
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2. How to estimate Seshadri constants, O [

uoooog,obooo, 20100 110.

3. Seshadri constants on toric varieties, 00 O
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ooooooobo-,o0000,20110 20.
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This year I studied invariant total orderings of

groups from topological point of view. I studied



relationships between the space of left order-
ings and bounded cohomologies, and studied
the existence of bi-invariant orderings using the
(twisted) Alexander polynomials. I also sub-
mitted papers on my previous results for pub-

lications.

B.OOOO

. Tetsuya Ito:“On finite Thurston-type or-
derings of braid groups”, Groups Com-
plexity Cryptol. 2, (2010), 123-155.

. Tetsuya Ito:“A note on geometric con-
structions of bi-invariant orderings”,

Topology Appl. 158,(2011), 690-696.

. Tetsuya Ito: “Braid ordering and the geom-
etry of closed braids”, Geom. Topol. to

appear.

Tetsuya Ito:“Braid ordering and knot
genus”, J. Knot Theory Ramification, to

appear.

Tetsuya Ito:“Finite Thurston type order-
ings on dual braid monoids”, J. Knot The-

ory Ramifications, to appear.

6. Tetsuya Ito:“Finite orbits of Hurwitz ac-
tions on braid systems”, Osaka J. Math.
to appear.

c.ooog

UBC
Topology seminar, Canada, The Univer-
sity of British Columbia, 2010.3.3

1. Braid ordering and knot genus,

. Space of group orderings, quasi-morphisms
and bounded cohomology groups, 00 00
0o0oooooo,0o0oooO, 2010.10.6

An application of mapping class group or-
derings to topology and geometry, Topol-
ogy seminar, USA, The University of Towa,
2010.11.4

. An application of orderings of mapping
class groups, Columbia Geometric Topol-
ogy Seminar, USA, Columbia University,
2010.11.12
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5. A remark on Alexander criterion for bi-
orderability, 00O OO0 III , 00004,
2011.12.21

. An algorithmic approach to Hurwitz
equivalences, The Seventh East Asian
School of knot and related topoics, O O
00 0o0ooo,2010.1.10

. Studying contact structures via orderings
of mapping class groups, /0000000
gooooooooooooo ,,o000
Joodooobobodoooo,2o11.1.24.
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I am working on the scattering theory for
Schodinger equations. I proved the existence
of modified wave operators for the Schrédinger
equations with long range potentials on scatter-
ing manifolds. Also, I study Schrédinger opera-
tors on Riemannian manifolds with asymptot-
ically polynomially large ends. I applied the
Mourre theory to such operators with long-
range perturbation term, and obtain the lim-
iting absorption principle and the radiation es-
timates. By using these estimates, I showed the
existence and asymptotic completeness of wave

operators for the short-range perturbation case.

B.OOOO

1. Shinichiro ITOZAKI: “Existence of wave
operators for the Schodinger equations

with long range potentials on scattering



manifolds”, Master’s Thesis, University of
Tokyo, 2008.

c.oooo

for the

Schrédinger equations with long ragnge

. Existence of wave operators

potentials on the scattering manifolds., O
oo o1mvyopooooboboooooo,
OoOoOoOoO0OO00O0 2090 30 160

. On classical dynamics and wave operators
for the Schrodinger equations on scattering
manifolds, 0000 0200000000
Oo0oooo,000o00000o, 20090
11010

. Modified wave operators for Schrodinger
equations on scattering manifolds., Satel-
lite Meeting of Kochi School on Random
Schrédinger Operators” , Kuroshio-Honjin,
Nov. 29, 2009

of

Schrédinger equations with long range

. Existence wave  operators  for
potentials on scattering manifolds 0 O O
Jdddooooooog, ooboooao,

20090 120 250

. Wave Operators for Schrédinger Equations
with Long Range Potentials on Scattering
Manifolds, O 32 0 O0O0OOOOOOO
O0,0000000000000000
0,20100 80 310

. Wave operators with time-independent
modifiers for the Schr” odinger equations
with long range potentials on scattering
manifolds, OO OO0 210000000
gooooo,0odobo oooa, 20110
11070

. Kato-smooth operators and wave opera-
tors for Schrodinger equaitons on scatter-
ing manifolds, 0 930000000000,
oooooo,20110 10 220
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In this year, I read several papers on p-adic

representations.

B.OOOO

1. S. Ohkubo : “Galois Theory of BIR in
the imperfect residue field case”, Journal
of Number Theory 130 (2010) 1609-1641.

. S. Ohkubo :
modules in the imperfect residue field
case”, C. R. Acad. Sci. Paris 348 (2010)
601-603.

“A ring of periods for Sen

. S. Ohkubo : “A note on Sen’s theory in the
imperfect residue field case”, accepted for

publication at Mathematische Zeitschrift.
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I study the initial-boundary value problem for
semilinear parabolic equations, e.g., the semi-
linear heat equation and the Navier-Stokes
equations from the view point of inverse prob-
The

main research is to determine uniquely the

lems for partial differential equations.

asymptotic behavior of the time-global solu-
tions in a bounded domain Q@ C R™ (n € Z, n >
2) from the asymptotic behavior of the time-

global solutions on a suitable finite set of (2.



B.OOOO

1. R. Kakizawa, Determining nodes for semi-
linear parabolic equations, J. Math. Anal.
Appl. (2011), to appear.

c.oogoo

1. 00 OO0, Determining nodes for semilin-
ear parabolic equations, 0 6 000000
goooo,oo0oono, 20100 20.

00 00 (KAJI Shoichi)
(GCOE-RA)
A.0D00DO

ooooboooobooogob Loooog
000000000000 oo0OO0OO0OSL(4,R) O
OO000000O00 Whittaker 0OO0OO00OO
gobooooooooboobooooooo200
SL(2,R) 000000000000 00O0O0O0
gboboobooooooboooooo 20000
OO0000 Blattner OO0 O0D0ODOOOOOOOO
oood

I am interested in automorphic representations
and L-functions belonging to them. Following
the study of last year, I have calculated Whit-
taker functions for generalized principal series
representations of SL(4,R). While the gener-
alized principal series representation means an
induced representation from two discrete series
representations of SL(2,R), I have obtained
formulas when the Blattner parameters of the

two discrete series representations are equal.

B.OOOO

1. S. Kajid “The (g, K)-module structures of
standard representations of SL(4,R)”, O
0oooooo (2009).
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I study codimension two transversely affine fo-
liations and Lie affine foliations.
I classified Lie affine foliations of T™-bundle

over ST,

B.OOOO

1. N. Kato:
on torus bundles over the circle”, master’s
thesis, University of Tokyo (2009).

“Transversely affine foliations

c.ooon

1. 0000000ooo,0o00ocoogo
0000 2009, DOoODODOOOoOoooOO,
October, 2009.

. Transversely affine foliations of torus bun-
dles over the circle, OO0 O O0OOOOOO
000,000000), December, 2009

.000000000000000, 000
000000000 2010,00000000
000, July, 2010

00 00 (KAMIMOTO Shingo)
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I am studying the exact WKB analysis of sin-
gular perturbed ordinary differentail equations.
As is well known, analytic singularities of the
Borel transformed WKB solutions play an im-
portant role in describing the Stokes phenom-
ena for the WKB solutions.

description of singularities of the Borel trans-

I gave concrete

formed WKB solutions for 1 dimensional sta-
tionary Schrédinger equations with a large pa-
rameter through the WKB theoretic transfor-
mation to their canonical form. Precisely, I ob-
tained the following results this year;

i) Generally, it is difficult to analyse fixed sin-
gularities caused by two simple poles. By con-
sidering a merging triplet of two simple poles
and one additional simple turning point, we
succeeded in calculation of alien derivatives at
the fixed singularities. This is a joint work with
Takahiro Kawai and Yoshitugu Takei.

ii) WKB theoretic transformation to the Airy
equation near a simple turning point was intro-
duced by Aoki, Kawai and Takei. We proved
the Borel summability of the transformation se-
ries employed there when all the Stokes curves
emanating from a simple turning point in ques-
tion run into some irregular singular points. As

a consequence, we gave a tangible description
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of singularities of the Borel transformed WKB
solutions near the real axis of the Borel plane.
This is a joint work with Tatsuya Koike.

iii) By showing the Borel summability of the
transformation seires for simple pole equations,
which was introduced by Koike, when the
Stokes curve emanating from a simple pole in
question runs into an irregular singular point,
we obtained a concrete description of singular-
ities of the Borel transformed WKB solutions
near the real axis of the Borel plane. This is a

joint work with Tatsuya Koike.
B.OODOO

1. S. Kamimoto and K.Kataoka : “On the
composition of kernel functions of pseu-
dodifferential operators X and the com-

patibility with Leibniz rule”, submitted.

. S. Kamimoto, T. Kawai, T. Koike and Y.
Takei O “On the WKB theoretic structure
of a Schrodinger operator with a merging
pair of a simple pole and a simple turning
point”, Kyoto J. Math. 50 (2010), no. 1,
101-164.

. S. Kamimoto, T. Kawai, T. Koike and Y.
Takei O “On a Schrédinger equation with
a merging pair of a simple pole and a
simple turning point — Alien calculus of
WKB solutions through microlocal analy-
sis”, preprint (RIMS-1686).

c.oooo

1. 00000oobobobobobooo,
ugooobooo,ooo00,20090 60.

2. On a Schrodinger operator with a merging
pair of a simple pole and a simple turning
point, I — WKB theoretic transformation
to the canonical form, 0O OOO0OO0O0O0O
oo0o,0doooooooono, 20090 6
0.

.gooooooooooooboooboogg, o
uboogbogboooogo,booo,boan
0,20090 90.

. On a Schrédinger operator with a merging

pair of a simple pole and a simple turning



point, Seminar on Functional Analysis and
Global Analysis, 000000, 20090 10
0.

. On a Schrédinger operator with a merging
pair of a simple pole and a simple turn-
ing point, I — WKB theoretic transfor-
mation to the canonical form, Asymptotics
in dynamics, geometry and PDEs, general-
ized Borel summation, Centro de Ricerca
Matematica Ennio de Giorgi (Italy), 2009
O10.

. On a Schrodinger operator with a merging
pair of a simple pole and a simple turnign
point, 000 O0OODOOO, 00000
0,20090 100

. On the WKB theoretic transformation and
its application, 0000 O0000OO0OOO,
oooooooooog, 20100 70.

. Analysis by Legendre equation of fixed sin-
guralities of a Schrodinger equation with
a merging triplet of poles and a turning
point via Mathieu equation, Recent De-
velopments in Resurgence Theory and Re-
lated Topics, 00O OO0O0OOO, 20100 7
O.

. WKB analysis of a Schrédinger equation
with a merging triplet of two simple poles
and one simple turning point via Math-
ieu equation, Seminar on Singular Pertur-
bations, 000 O0O0O0O0O0O0OO, 20100
110.

10. Formal kernel functions of holomorphic
pseudodifferential operators of infinite or-
der, OODODOOOOOODODO, 20100

110.

000 OO0 (SASADA Makiko)
(00 DCI)

A.000OO
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I have studied scaling limits for an evolutional
model of two-dimensional Young diagrams, ex-
clusion processes with velocity, a chain of oscil-
lators with energy conservative noise and some
other models. Also, I worked on the estimate
of the spectral gap for non-homogeneous multi-

species exclusion processes.

B.OOOO

1. 000000“0000000000000
00000000000000007, 00
0ooooo (2009).

. M. Sasadad “Hydrodynamic limit for two-
species exclusion processes”, Stoch. Proc.
Appl., 120 (2010) 494-521.

. M. Sasadd] “Hydrodynamic limit for parti-
cle systems with degenerate rates without
exclusive constraints”, ALEA, 7 (2010)
277-292.

. T. Funaki and M. Sasadal “Hydrodynamic
limit for an evolutional model of two-
dimensional Young diagrams”, Comm.

Math. Phys., 299 (2010) 335-363

.gooooo“000oooooooooooo
O00oO0ooOo”,0000o0oog (2011).

c.ooon

1. Hydrodynamic limit for an evolutional
model of 2D Young diagrams, Topics on
random media, Kyoto University, Japan,
September 2009.

. Hydrodynamic limit and fluctuations for
an evolutional model of 2D Young dia-
grams, 8th workshop on Stochastic Anal-
ysis on Large Scale Interacting Systems,
University of Tokyo, Japan, October 2009.

. Nonlinear diffusion equations derived from
nonreversible particle systems, Interna-
tional Workshop on Mathematical Fluid
Dynamics,
March 2010.

Waseda University, Japan,



4. Spectral gap for multi-species exclusion
processes with site disorder, 00O 00O
0o0,000000,20100 70.

5. 000000000bO0obobooooon
gbooboo,gboboooo,bgbgab
googooboo,20100 80.

6. Hydrodynamic limit for exclusion pro-
cesses with velocity, Universality and Scal-
ing Limits in Probability and Statistical
Mechanics, Hokkaido University, Japan,
August-September 2010.

7. Hydrodynamic limit for exclusion pro-
cesses with velocity, 34th Conference on
Stochastic Processes and Their Applica-
tions, Senri Life Center Building, Japan,
September 2010.

8. Scaling limits for an evolutional model
of two-dimensional Young diagrams, 9th
workshop on Stochastic Analysis on Large
Scale Interacting Systems, University of

Tokyo, Japan, September 2010.

9. Hydrodynamic limit for exclusion pro-
cesses with velocity, Large Scale Stochastic
Dynamics, Mathematisches Forschungsin-
stitut Oberwolfach, Germany, November
2010.

10. 0OOobOOobOOobooobobobobob,
goooobooooa, oo, 20110 2
a.

G. 00O

0000 00000000 (2007)
00000000000000 00000
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00000000000000 (2010)
0000000000 (2011)

00000 (SONO Keiju )
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20 0000000000000 DOO0DOOn

O0O0OK = SO3,R)000O0o0oooon
Casimir 000 0O00OO0OOODOOCODODODOOO
000000000000 (Casimir 00000
oO00oooOoooogo 2000000000
000000 Dirac-Schmid 00000000
OO00000oDoooooooooooooon
00000 3000 tautological OO0 OO
o00ooo0ooooooogoooooooo
O00oo0oDooooooooooooooon
oo edoooogoogd
O (spherical 0 O 0O O non-spherical 0 00 0 O
0)0000000U00O00000 00 00O
O O spherical 0 O O O Harish-Chandra 0 O O
000000000000 O0O000Onon-spherical
doooobooooooooooooooa
OO0O000O0OSelberg00O0D00OO00OOOOO
oooooo
gooooooooooobooooogada
SL3,R)00000000OOoOoooooo
O0000oooooDOoooooooooo
O0D0O0000DO0OO0000D0OO04dCCasimir
0000 Dirac-Schmid D00 O0O0O0OQOQO0Od
goodoOooUoooooooooooooo
spherical 0 O O O non-spherical 00000 0O
goooobooooboooobooboboda
dodooooooboooooobioood
oo00oooOoooooooo 1ooooooo
OO00o000oDoooooooooooooon
gooooooooboooooon
0000000000 0GG,u,0,Q) =
Yoo €™ ™UQm + v 0000000
GL(n) O twisted Epstein 000000000
dooooooooooobobo 200000
O Chowla-Selberg 00 OO0 O 0OOD0OODOOOO
O20000000000000000000
OO00o000oDoooooooooooooon
gooooooo

I investigated on the matrix coeflicient of the
principal series representations of SL(3,R).
I constructed the Casimir equations and the
Dirac-Schmid equation, and obtained the ex-
plicit formula of the matrix coefficient by solv-
ing these equations. Among others, I obtained
the c-function which was not known so much
in case of the non-spherical representations.

Further, I studied the Shintani functions on



SL(3,R).
the Shintani functions and proved that the di-

I obtained the explicit formula of

mension of the space of Shintani functions is
equal or less than one.

Moreover, I investigated on the twisted Epstein
zeta functions of GL(n). I obtained the second
limit formula and the analogue of the Chowla-
Selberg formula. I used the second limit for-
mula to give some interpretation of the deter-

minant of Laplacian on some functional space.

B.OOOO

1.The (g, K)-module structures of the principal
series representations of GL(3,C) Master The-
sis, University of Tokyo, 2008

2.The matrix coefficients with minimal K-
types of the spherical and non-spherical prin-
cipal series representations of SL(3,R), UTMS
preprint series 2010-8 (submitted)

c.ooog

1. 0000000000 ooo 20080 1101
a

00000 (g, K)-module structure of the prin-
cipal series of GL(3,C)
2.0900000000000 20100 70 21
a

00 00:0 The matrix coefficients with mini-
mal K-types of the spherical and non-spherical
principal series representations of SL(3,R)
.000000000b0b0bO00D000o0oOooo
20100 110 40

000 0:0 The matrix coefficients of the
spherical and non-spherical principal series rep-
resentations of SL(3,R)

E.000000O0

The (g, K)-module structures of the principal
series representations of GL(3, C) Master The-
sis, University of Tokyo, 2008
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00 00O (TIBA Yusaku)
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oobobooooo. oooooooooooboo
uobooooooobooboooooog.

My research subject is the Nevanlinna theory.
I proved Nevanlinna Second Main Theorem by
using meromorphic connections. Recently, I
studied the value distribution of holomorphic

curves in a toric variety.

B.OOOO

1. Y. Tiba :
of hypersurfaces in the projective space”,
UTMS Preprint Series. 2010-10.

“The second main theorem

2. Y. Tiba : “Holomorphic curves into the
product space of the Riemann spheres”,
UTMS Preprint Series. 2010-19.

c.oood

1. Degeneracy of holomorphic curves into the
complements of hypersurfaces in a com-
plex projective space, 00 DO DO OO0OO
O0,00000000000, April 2010.

2. n 000 ooooooooog
go,0o0oooooooboobo,bood
O, September 2010.

. ddbouoonobouooooooooog
g20000,00000000000,0
000, December 2010.
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ZHANG Qizhi (0 00)

A 0000

O00oooooDoooooooooooooon
0 OMingdeh Huang 0 O Wayne Raskind 0 0 O
00000o0o0oo0o0oDooooooon ram-
ification signature 0 000 000O0O000O00OO
ooooooo



I studied on the discrete logarithm problem.
Specially, I tried to generalize the equivalence
between the discrete logarithm problem and
computation of ramification signature of real

quadratic field.
B.OOOO

1. L. Yin and Q. Zhang : “All double cover-
ings of cyclotomic fields (with Q.Zhang)”,
Math. Zeit. 253(2006), 479-488.

O O (TIAN Ran)

A.000OO

Davenport 00 D0 0OO00D0O0O0O00OOO0DOO
OO0O0ODODOO0O0000000 Orbibundle O
000 Miyaoka-YauO OO OO OOOOOOO
gbooooooobooobobboobooog
gbooobOobooooboboooooo

I have studied on various generalizations of
Davenport’s inequality to general elliptic sur-
faces. In particular I found that as an appli-
cation of the Miyaoka-Yau inequality for or-
bibundles, we obtain many estimates for the
intersection multiplicities between a section of

the elliptic aurface and its 0-section.

B.OOOO

1. R. TianO “The mathematical solution of
a cellular automaton model which simu-
lates traffic flow with a slow-to-start ef-
fect”, Discrete Appl. Math. 157 (2009)
2904-2917.

. R. Tiand “The explicit calculation of Cech
cohomology and an extension of Daven-

port’s inequality”, submitted.

0O 00O (Ma Shouhei)
(00 DC1)
A.000OO

1. Non-symplectic 0000 K3OOODOOOO
OO00o0oDo0oDooOoooooooooon
O00oo00oDooooooooooDoooon
Oo0oooooooooooooooooon
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ocooooooDoDDODOOOOOOIvVODOoOO
oobooo0ooooooboooboooogerod
oboooboboooboobooobooonog

2. trigonal 0O OO000O0O0O0O0ODOOODOO
gbooobOooboooooboooboooon

1.

spaces of K3 surfaces with non-symplectic in-

I proved the unirationality of the moduli

volutions. As a by-product, I constructed bira-
tional period maps of orthogonal type for the
configuration spaces of 5 < d < 8 points in the
projective plane. Then I proved the rationality
of those moduli of K3 for sixty-seven deforma-
tion types.

2. I proved the rationality of the moduli spaces

of trigonal curves of odd genus.

B.OOOO

1. S. MalO “Fourier-Mukai partners of a K3
surface and the cusps of its Kahler mod-
uli”, Internat. J. Math. 20 (2009) 727-
750.

. S. Mad “Twisted Fourier-Mukai number of
a K3 surface”, Trans. Amer. Math. Soc.
362 (2010) 537-552.

. S. Mad “On the 0-dimensional cusps of the
Kéahler moduli of a K3 surface”, Math.
Ann. 348 (2010) 57-80.

. S. MaJ “Decompositions of an Abelian sur-
face and quadratic forms”, to appear in

Ann. Inst. Fourier.

. S. Mall “On K3 surfaces which dominate
Kummer surfaces”, arXiv 0905.4107.

. S. Mal “The unirationality of the moduli
spaces of 2-elementary K3 surfaces (with

an Appendix by Ken-Ichi Yoshikawa)
arXiv 1011.1963.

. S. Mal “The rationality of the moduli
spaces of trigonal curves of odd genus”,
arXiv 1012.0983.

c.oooo

1. Abel00O00O0O0O0O0OO,000000
00,0000,20090 60.



2. K3000 Kummer HO0OD0O0OO00OO
OO0O0o0ooOOoo0o0ooooooooo SHO
20090 70O.

3. Unirationality of the moduli spaces of 2-
elementary K3 surfaces, 00000000
ooooooog20100 30.

4. The unirationality of the moduli spaces
of 2-elementary K3 surfaces, 00 00O
goooooooo20l0040.

5. (Uni)rationality of the moduli spaces of 2-
elementary K3 surfaces, 00000000
goooobobobogo20lo0no 80.

6. (Uni)rationality of the moduli spaces of 2-
elementary K3 surfaces, 00000000
0000 SHO20100 90O.

7. (Uni)rationality of the moduli spaces of 2-
elementary K3 surfaces, 00000000
goooooooooog201o00 100.

8. (Uni)rationality of the moduli spaces of 2-
elementary K3 surfaces, 00000000
goooooooboog 20100 120.

9. 000 K3ODOOooooooooooog
gobooobooooobooooboooobooon
20100 120.

10. OO0 K3OOOODOoOoooooooo
obooooooboooooboobo201101
0.

OO0 000 (MIMURA Yoshifumi)
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OO0000 Keller-Segel DO O OO0OODOODO
gobo. o000, 0b0o00bobo0ooobooooboog
goboobooooo.ooobo,boobog
goobooooooo,0bboo0ooboog
goooooooo.

I am interested in the blow-up phenomenon
and the traveling wave of the reaction-diffusion
equations. I have studied mainly the Keller-

Segel model describing the aggregation of a

slime mold. In the past one year, from the
perspective of the gradient flow, I found the
threshold number which play an important role
in this model. Moreover, I showed that the time
discretization method work in the sub-critical

case.

B.OOOO

1. 000000“000000000 Keller-
Segel D0DDOO”, 0OODOOOOO
(2009).

c.ooon

1. The Chemotaxis model as steepest de-
scent, GROUPE DE TRAVAIL equations
Elliptiques et Paraboliques non linéaires,
Orsay, September, 2010 (D 0O 0)

2. The Chemotaxis model as steepest de-
scent, Reaction-Diffusion Systems: Exper-
iments, Modeling, and Analysis, Orsay,
October, 2010 (0O 0OO)

0000 (YOKOYAMA Satoshi)

A.000OO

00000000, 00 stochastic Navier-Stokes
equationJ 0000 OOOOO.

Our interest is about stochastic partial differ-
ential equations, especially the weak solutions

of stochastic Navier-Stokes equations.
c.oooo

1. Existence of LZ2-solution of stochastic
Navier-Stokes equations appearing in vari-
ational setting, University of techunique in

Darmstadt, Germany, December 2010.

0 10 O (First Year)

00 00 (IKEDA Akishi)
(00 DC1)
A.0000
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00o000DO0oOoDoDOooDooDOooooooa
0,0000000000000000 Hurwitz
000000 2200000000000004d
00ooooooooooo.oooooood
O00,0000o000ooooooooooog
00000 local Gromov-Witten OO0 0O 00O O
0J0Odo000o0oo0oOooo. boooooog
00o00dDO0oooDOoDOooDoOooooood
O0. 00, VirasoroDOOOOOOOOOOOO
0 (0000000)0oooooooooooo
000000000000 Frobenius 00O OO
oooooooooooooon.

I am studying the properties of the phisycal
quantities which appears in topological string
Last

year, I show that there exists a correspon-

theories or topological field theories.

dence between the matrix models, which are
some models of topological string theories, and
the two dimensional topological field theories
associated to the Hurwitz number which is
the emumeration of ramification coverings of
a closed surface. This year, by using this
correspondence, I construct the matrix mod-
els whose free energy constitute quasi modu-
lar forms or local Gromov-Witten invariants.
Recently, I am trying to establish similar cor-
respondences for another types of matrix mod-
els. I am also studying the relationship between
the mathmatical structure of the topological re-
cursion relation which is the solution method
for various models (including matrix models)
by using Virasoro symmetry and the Frobenius

structure.

B.OOOO

1. 00000 00000 Hurwitz 0O Frobe-
nius 0000 ", 00000000 (2010).

c.oogog

1. “The correspondence between Frobenius
algebra of Hurwitz numbers and matrix
models”, IPMU Komaba Seminar, [0 0 0

0, 20100 40.

“Hurwitz O 0 Frobenius OO0 00000
ooor’,0o0o00ooooooooooon,
good, 20100 90.
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3. “The correspondence between Frobenius
algebra of Hurwitz numbers and matrix
models”, “0000000O0DOO0OOOO
gooopoooooor,ooogd, 20100

120.

“The correspondence between Frobenius
algebra of Hurwitz numbers and matrix
models”, “Integrable Systems, Random
Matrices, Algebraic Geometry and Geo-
metric Invariants”, Steklov Mathematical

Institute (Russia), 2011 0 2 0.

00 00 (ISHIZAKI Shinya)
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0000000000000 D0O0000d Fuchs
00000000DbO0bOO00OO00oO0DbOooOon
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I am reseaching on the theory of ordinary
differential equations defined on the Riemann
sphere. Middle convolution and addition are
the invertible operation on ordinary differen-
tial equations. The irreducibility of differential
equations and the number of accessory parame-
ters are preserved in these operations and more-
over it is known that any irreducible and rigid

Fuchsian differential equations can be reduced



to a differential equation of rankl by finite it-
eration of these operations. To apply these op-
erations to the non-Fuchsian differential equa-
tion which has irregular singular points, I re-
searched on confluent generalized hypergeomet-
ric equations which are the typical example of
non-Fuchsian differential equation in this aca-
demic year. The result which I obtained is that
any confluent generalized hypergeometric equa-
tions can be reduced to a lower rank of it by
Laplace transformation and addition which are
the invertible operation for differential equa-
tions. It is also a part of my research results
at current year to have obtained the universal
representation of the monodoromy generators
of Gauss hypergeometric equation which can

apply to any parameters.

B.OOOO

1. ISHIZAKI Shinyal “Multiplicative version
of Yokoyama’s operations and the mon-
odromy generator of the system of Okubo

normal form”, Master’s Thesis, University
of Tokyo (2010).

c.ooog

1. Gauss 00O ODOOD0OOO0O EulerODODO
OD0OD0O0O0OO0O00O000. Workshop on
Accessory Paramaters. 00000000
gooodood. 9 Oct 2010

2. OkuboOOODOOO FuchsDOOOQOOQODO.
Workshop on Accessory Paramaters. O O
000DOdOooooooood. 13 Oct 2010

3. Gauss DO ODOOOODOOODOOOODO
gboboboooo. obooooooo
2011. KKROOODOOO. 27 Jan 2011

00 OO0 (UEMATSU Tetsuya)
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I mainly study the Hasse principal of algebraic
varieties. Especially, I study what kind of di-
agonal cubic surfaces satisfies the Hasse prin-
cipal by using some arithmetic methods such
as the Brauer-Manin obstruction. I also study
the properties of finer obstructions to the Hasse
principal than the Brauer-Manin obstruction
and the construction of new types of obstruc-
tions.

On the other hand, I decide the structure of
the group of zero cycles with degree zero on
some diagonal cubic surfaces over the local field

containing a primitive cubic root of unity.

B.OOOO

1. T. Uematsu: On the Local Evaluation
Map of the Brauer-Manin Obstruction,
master thesis(2010).

Uzun,Mecit Kerem

A.000OO

I mainly studied the motivic mohomology and
the triangulated category of pure motives de-
fined by V. Voevodsky. I attended a confer-
ence on the regulator maps and motives in
Barcelona in the summer of 2010. Then I have
studied different approaches to higher dimen-
sional class field theory of arithmetic schemes
such as using K-theory or intersection theory
of cycles, where both of are related to the
theory of motives. I mainly focused on the
G. Wiesend approach which uses the data at-
tached to the closed points and curves on an
arithmetic scheme X to describe the abelian
fundamental group 7 of X. I am currently
working to understand better the relation be-
tween the homomorphism groups appearing in

motivic category and the groups appearing in



different higher dimensional class field theories.

B.OOOO

1. M.K.UzunJ “On the maximal components
of Noether-Lefscetz locus for Beilinson ’ s
Hodge cycles”, MSc. Thesis The Univer-
sity of Tokyo (2010).

00000 (OKAWA Shinnosuke)
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doo0oooooMDSOOODOOOOOOO
godoobooooouoooobooooooa
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oo go
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The most part of my research in the current
year was about Mori dream spaces (MDS in
short). This is a class of algebraic varieties de-
fined by Hu and Keel in 2000, which contains

log Fano varieties.

One of my research was about a conjecture by
Lazarsfeld and Mustata which asks if a global
Okounkov body of a MDS should be rational
polyhedral. Here global Okounkov body is a
convex cone defined for an algebraic variety and
a sequence of subvarieties, which is a geomet-
ric refinement of the volume function for line
bundles.

The result is that I proved the conjecture for
surfaces and also for higher dimensional MDSs
which admits a sequence of sub-MDSs (under
some technical assumptions). I made a talk on
this result at a symposium (C1) and wrote an
article for its proceedings (B2).

The other was about the images of morphisms
from a MDS. I proved that such images again
are MDSs. Next I defined for a MDS a canoni-
cally defined fan which is supported on its effec-
tive cone. I showed that it contains both infor-
mation of the Zariski decompositions and that
of the Variation of GIT quotients which nat-
urally comes from the MDS. Finally I proved
that for a surjective morphism between MDSs
the fan of the target space is naturally induced
from that of the source.

I made a talk on these results in a workshop

(C2).
B.OOODO

1. “Extensions of two Chow stability criteria
to positive characteristics”, to appear on

Michigan Mathematical Journal.

2. “On global Okounkov bodies of Mori
dream spaces”, to appear on the proceed-
ings of the Miyako-no-Seihoku Algebraic

Geometry Symposium.

c.ooon

1. On global Okounkov bodies of Mori dream
spaces, 000000 0OODOODOOODOO,
ooogo, 2010. 11. 10.

2. On images of Mori dream spaces, 0 0 00O
Ooo00-00o00ooooo0oooooo
oooood-, 0000, 2011, 2. 22.
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000000000 4,0 000000000
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I studied the restriction of Vogan—Zuckerman
derived functor modules A4(X\) with respect to
symmetric pairs of real reductive Lie groups. I
obtained branching formulas for discretely de-

composable Aq(A).

B.OOOO

1. Y. Oshima: “Restriction of derived functor
modules to symmetric subgroups”, 0 0 O
0oooo (2010).

c.0oon

. Vogan-Zuckerman 0 OO0 O00O0O00DODO0O
O00,000000000000,000
0,20100 40.

. Restriction of Vogan-Zuckerman derived
functor modules to symmetric subgroups,
O B3ooooooogbooooooog,
oooO0ooD ooDDooOOoO, 20100 60.

. Restriction of Vogan-Zuckerman derived
functor modules to symmetric subgroups,
oooopoooooooo,0o0oogon
ooooo, 20100 60.

.gobobooo0ooooo,0gooooo
gbO,00000000 00000, 2010
0o110.

. Discrete branching laws of derived functor
modules, 0 60 0000000000000,
ooooo, 20110 20.
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I'm interested in the following two topics:

e Proper actions and discontinuous groups

for non-Riemannian symmetric spaces,

e Designs and codes on compact symmetric

spaces.

Proper actions and discontinuous groups
for non-Riemannian symmetric spaces:

In the previous year, I studyed proper actions
of SL(2,R) on a semisimple symmetric space
G/H and classified (G, H) such that G/H ad-
mits a proper SL(2,R)-action. In this year, I



proved that G/H admits a proper SL(2,R) if
and only if G/H admits a discontinuous group
which is isomorphic to a surface group. Thus,
the list of (G, H) such that G/H admits proper
SL(2,R)-actions is also a list of (G, H) such
that G/H admits a discontinuous action of a
surface group.

T also classified (G, H, L) such that L acts prop-
erly on G/H when both (G, H) and (G, L) are
semisimple symmetric pairs in this year.
Designs and codes on compact symmetric
spaces: I want to construct a theory of designs
and codes on compact symmetric spaces as an
analogue of the theory on a sphere. If a com-
pact symmetric space X is rank 1, then the the-
ory of designs and codes on X is well-known as
a complete analogue of the theory on a sphere.
Furthermore, analogues of Fisher type inequal-
ities are known for Grassman manifolds and
unitary groups. In this year, I studied general
compact groups as compact symmetric spaces,
and I defined designs and codes on a compact
group by using some notations of the represen-
tation theory. Then, I got analogues of Fisher

type inequalities on general compact groups.

B.OOOO

1. “Proper actions of SL(2,R) on semisim-
ple symmetric spaces” Proceedings of the
Japan Academy, Ser. A, Mathematical Sci-

ences, OO0

“Proper actions of SL(2,R)
semisimple symmetric spaces” 0 0 0O O

on real

“00000000 zetad0DO0O0O0OO
00000000, 0000000000
000000 B20, pp.57-69
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PMI Algebraic Combinatorics Seminar, 0
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The rational homotopy theory of nilmanifold is
well-understood. However the rational homo-
topy theory of a solvmanifold have not been
understood easily. Using new methods, I got
some results for O the rational homotopy the-
ory of solvmanifolds which are analogous to the
results for nilmanifolds.

Main results.:

(1) T showed that cohomologically symplectic
solvmanifolds are symplectic.

(2) T constructed Sullivan’s minimal models of
differential forms on solvmanifolds with values
in certain flat bundles. By this results I showed
generalizations of Hasegawa’s theorem ( Proc.
AMS 1989) and Benson and Gordon’s theo-
rem(Topology 1988).

B.OOOO
1. H. Kasuya, Cohomologically symplectic

solvmanifolds are symplectic, Accepted by

The Journal of Symplectic Geometry

Formality and hard Lef-

schetz properties of aspherical manifolds,

. H. Kasuya,

preprint

. H. Kasuya, Exponential iterated inte-
grals of invariant forms on solvmanifolds

, preprint

. H. Kasuya, Minimal models, formality and
hard Lefschetz properties of solvmanifolds

with local systems, preprint

. H. Kasuya, De Rham homotopy theory
and the algebraic hulls of solvable groups,
ocooooood

c.oooo

1. Abelian unipotent hulls and the formality
of aspherical manifolds, 00000000
OO00O0DoooOoooo 20100 40 230

aon

2. 0000000000 LefschetzOOODDO
oboboobobobooobo 40 b0oo
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. Minimal models, formality and hard Lef-
schetz properties of solvmanifolds with lo-
cal coefficient, 000000000 OODOO
oodoooooooolno23000d
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I investigated the method for calculating the
I

proved the difference operator as an infinite or-

formal solution of difference equations.

der differential operator is a bounded operator
on the Gevrey space. And in particular, the
linear difference equation is formally solved by

the similar method for differential equations.

B.OOOO

1. 00 DD0O“Gevrey DO OOOOOOOO
O0o0oo”, 00000000 (2010).

c.ooon

1. Gevrey U0 DOOODOODOOODOOOO,
gogooboooooobooboobbog, 0o
0000, March 2010.

. A formal theory of difference equations
and differential equations, Recent Devel-
opments in Resurgence Theory and Re-
lated Topics, DO OOODODODODO, June
2010.



3.0000000000000, HMA OO
00000000 2011, 0000, January
2011.

4. Bounded operators on Gevrey spaces and
additive difference operators (in a view of
differential operators of infinite order), O
00o0ooood,ogoo, February 2011.
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My current research themes are the following:

1. Geometry of 3-dimensional Calabi-Yau

Varieties,

2. Explicit description of Behrend function

and Chern-Simon function.

The first theme is the continuation of the pa-

per [1].
varieties I obtained in the context of mirror

I analyzed the singular Calabi-Yau

symmetry in [1]. By working locally analyti-

cally, I showed that the there exist non-Kahler

As to the second

theme, Behrend’s key observation is the exis-

resolutions of singularities.

tence of a certain Z-valued constructible func-
tion (Behrend function), which takes care of the
singularities of the moduli space endowed with
perfect symmetric obstruction theory. Moduli
space with perfect symmetric obstruction the-
ory is conjectured to be locally given by criti-
cal set of a function called Chern-Simons func-
tion. If the moduli space is realized as criti-
cal set of Cher-Simon function, it also allows
the use of topological techniques to analyze the
space. The goal of my current research is to
explicitly determine Chern-Simon function for
the Hilbert schemes of points on toric Calabi-
Yau 3-folds, as a natural generalization of that
of Hilb™(C3).

B.OOOO

1. On Pfaffian Calabi-Yau Varieties and Mir-
ror Symmetry, arXiv:1006.0223v1.

c.oooo

1. Pfaffian Calabi-Yau Varieties and Mirror
SymmetryD 000000000 O00OO
0000 May 2010.

2. Pfaffian Calabi-Yau Varieties and Mirror
Symmetry0 0000000 O000000O
May 2010.

3. Pfaffian Calabi-Yau Varieties and Mirror
Symmetry0 0000000000 OOJune
2010.

4. Pfaffian Calabi-Yau Varieties and Mirror
Symmetry0 00000 O0O00O0O0DODOO
June 2010.

5. Pfaffian Calabi-Yau Varieties and Mirror
Symmetry, Algebraic Geometry Seminar,
University of British Columbia, November
2010.

G. 00

1. ESSVAP, Harvard University and Mas-
sachusetts Institute of Technology, March
2007.



2. Science Department Award for Academic
Excellence, The

March 2008.

University of Tokyo,

. Dean’s Honour, The University of Tokyo,
March 2010.

. Four-Year Fellowship, University of British
Columbia, September 2010.
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I have studied various epidemic models de-
scribed by systems of differential equations,
focusing mainly on the stability properties of
their equilibrium solutions. During the year
2010, I have developed an original approach of
differential inequalities, which can be combined
with the classical method of Lyapunov func-
tions and a recently developed graph-theoretic
approach, in order to prove that the well-known
epidemiological threshold value, the basic re-

production number Rg for the disease initial in-
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vasion phase can play a role of a perfect thresh-
old for not only the local but also the global
asymptotic stability of the trivial disease-free
equilibrium that corresponds to the situation
where the disease dies out and a nontrivial en-
demic equilibrium that corresponds to the sit-
uation where the disease remains, of some sys-
tems of first-order ordinary differential equa-
tions called multigroup epidemic models, for
which such global stability results, in partic-
ular of endemic equilibria, had been left as
open problems for decades. For example, I con-
structed a multigroup SIR epidemic model for
the geographical spread of disease, and by ap-
plying the aforementioned approach of differ-
ential inequalities I proved that the disease-free
equilibrium and an endemic equilibrium of the
model are globally asymptotically stable in the
situation where Rg < 1 and Ry > 1, respec-
tively.

B.OODOO

1. Y. Nakata and T. Kuniyd] “Global dynam-
ics of a class of SEIRS epidemic models in
a periodic environment”, J. Math. Anal.
Appl. 363 (2010) 230-237.

c.oooo

1. Toshikazu Kuniya, Yukihiko Nakata: The
conditions of the permanence and extinc-
tion for a nonautonomous SEIRS epidemic
model, Workshop "R0O and related con-
cepts: methods and illustrations”, Paris,
France, October 2008.
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5. Toshikazu Kuniya: A method for global
stability analysis of multigroup epidemic
models, The Third Conference on Compu-
tational and Mathematical Population Dy-
namics, Bordeaux, France, May 2010.

6. 00 OD0:0000000D00O0OODOO
gooo,00o000000 20100000,
goooooooooon, 20100 90.

7. 00 00:00000000C00000O
gboobooobooooogoooboboo
gbO,02000000000000,00
goooooooo, 20100 90.

8. Toshikazu Kuniya: Global stability of a
multigroup SIR epidemic model for the ge-
ographical spread of influenza, The Third
China-Japan Colloquium of Mathematical
Biology, Beijing, China, October 2010.
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A large-scale fluid such as the atmosphere,
ocean and climate is called geophysical fluid.
The dominant equation of the motion is a
Navier-Stokes Boussinesq equation with Corio-
lis and stratification effects. I study the stabil-
ity and instability of Ekman layers (stationary
solutons of a geophysical system) in the case
when the rotating axis needs not perpendicu-

lar to the horizon.

B.OOOO

H. Koba, “Analysis on the Rotating Navier-
Stokes Boussinesq Equation with Stratification
effect (000000 0DO0OO0O0ODOOOOODO
ooog)y oooo.
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1. “0000000000O00OO0OODDDOO
ooor, cgcoE0nooooooooon
oooooo,0bboo0oobooogo
0,20100 20.

2. “Global solvability of the rotating Navier-
Stokes-Boussinesq equation with stratifi-
cation effect with decaying initial data”,
JSPS-DFG Japanese-German Graduate
Externship Internatinal Workshop on

Mathematical Fluid Dynamics, Waseda

University, March 8-16, 2010.

3. ‘-D00bO0o0ooboboooooboon
obooooooo”, obgooboo 20100
oo0,000000,20100 30 270.

4. “Nonlinear stability of Ekman bound-
ary layers in rotating stratified fluids
with oblique rotation” (Poster), Interna-
tional Conference on Evolution Equations
Schmitten, October 11-15, 2010 (Schmit-

ten, German).

5. “Nonlinear stability of Ekman boundary
layers in rotating stratified fluids with
oblique rotation” IRTG (International Re-
search Training Group) Seminar, Depart-
ment of Mathematics, Technical Univer-
sity of Darmstadt, October 19, 2010.

6. “Nonlinear stability of Ekman boundary
layers in rotating stratified fluids with
oblique rotation”, 00O O0OO0O00O0ODOO
oooodooooOo,0o0ooooooo
ooooo,201101060.

7. “Asymptotic stability of Ekman layers”,
Spring School TU Darmstadt, February
28-March 3, 2011.
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We continued studying on noncommutative in-
tegrable systems, especially the noncommuta-
tive KP hierarchy and the noncommutative dis-
crete KP equation. In the commutative case,
the KP hierarchy can be expressed by a bilin-
ear identity for the 7 function, and via residue
calculations this identity is transformed into
the discrete KP equation. It is natural to ask
whether or not this discretization procedure
can be applied to the noncommutative case.
The problem is that noncommutative discrete
integrable systems does not seem to have any
7 functions. However, we proved that a bilin-
ear identity for wave functions, which does not
use any 7 functions, can be directly discretized
to give the noncommutative discrete KP equa-
tion. Moreover, we applied this method to
the noncommutative CKP hierarchy, which is
a reduction of the noncommutative KP hierar-
chy, and obtained the noncommutative discrete
CKP equation for the first time.

B.OOOO

1. K. Kondo :
of solutions to noncommutative integrable
systems”, Phys. Lett. A 375 (2011) 488
492.

“Sato-theoretic construction

2. K. Kondo : “Discretization of bilinear

222

identities for the noncommutative KP and
CKP hierarchies”, submitted.
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In this academic year, I have researched on the
minimal model theory as the focus on the abun-
dance conjecture([3], [5]), and canonical bun-
dle formulae([2], [4]).
[6] which is the application of these. My mas-

Moreover 1 worked on

ter thesis [1], which was studied last year, is
also accepted by J. Reine Angrew. Math. On
the abundance conjecture, in [1], T extended
the abundance theorem of numerical trivial log

canonical divisors to semi-log canonical pairs.



The advantage of this paper is a process from
kawamata log terminal pairs to semi-log canon-
ical pairs. In [5] I showed the existence of log
minimal models for divisorial log terminal pairs
of numerical log Kodaira dimension 0. Thus
the minimal model theory of numerical Ko-
daira dimension 0 virtually is completed. Next,
on canonical bundle formulae, these are joint
works with Professor Osamu Fujino. In [2] we
showed that the images of (weak) Fano man-
ifolds by smooth morphisms are also (weak)
Fano by using the Kawamata semi-positivity
theorem. In [4] we get canonical bundle for-
mulae of finite morphisms. Thus we obtain
the generalization of Kawamata’s subadjunc-
tion formulae. And we also showed that the
images of log Fano pairs by finite morphism are
log Fano, which is Schwede-Smith’s question.
The paper [6] is worked with B. Lehmann, who
is a PosDoc at the University of Michigan. In
this work, we show that the existence of the
numerical Iitaka fibration implies the existence
of minimal models and the abundance conjec-
ture as application of Fujino—Mori’s technique
of the canonical bundle formulae and the MMP

of numerical Kodaira dimension zero.

B.ODOOO

1. Y. Gongyo :“On weak Fano varieties with
log canonical singularities”, (2009), O O O
O, to appear in J. Reine Angew. Math.

. O. Fujino and Y. Gongyo :“On images of
weak Fano manifolds”, (2010), to appear
in Math. Z.

. Y. Gongyo :“Abundance theorem for nu-
merically trivial log canonical divisors of
semi-log canonical pairs”, preprint (2010),
submitted.

. O. Fujino and Y, Gongyo :“On canoni-
cal bundle formulae and subadjunctions”,
preprint (2010), submitted.

. Y. Gongyo :“On the minimal model the-
ory of numerical Kodaira dimension zero”,
preprint (2010), submitted.
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6. Y. Gongyo and B. Lehmann :“Reduction
maps and minimal model thery”, preprint
(2010).
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1. ”On weak Fano varieties with log canonical
singularities”, 00 00000O0D0OO0OO,
2010. Apr. 23.

. 7On weak Fano varieties with log canoni-
cal singularities”, 00000000000
00, 2010. May 7 and 14.

. 7On images of weak Fano manifolds”, O
0O0o00ooooood, 2010. June 1,

. 7Abundance theorem for numerical triv-
ial log canonical divisors of semi-log
canonical pairs”, WORKSHOP ON THE
MINIMAL MODEL PROGRAM AND
SHOKUROV’'S ACC CONJECTURE,
Trento, 2010. July 10,

. ”Abundance theorem for numerical trivial
log canonical divisors of semi-log canonical
pairs”, 00000000 OO0OO,000
00, 2010. Aug. 30-Sep.2,

. "Minimal model theory of numerical Ko-
daira dimension zero”, OO0 O0O0O0O0DOO
0ood, 2010. Oct. 15,

. ”Minimal model theory of numerical Ko-
daira dimension zero”, 0 OO0 OOOO
00oo0odoog,o0o00oo, 2010. Nov.
10-Nov.13,

. "Minimal model theory of numerical Ko-
daira dimension zero”, 00000000
0000, 2010. Nov. 19,

. 70On the minimal model theory from a
viewpoint of numerical invariants”, Sem-
inari di Geometria, Roma Tre University,
2011. Jan. 13.

10. ”On

subadjunctions”,

bundle

Séminaire

canonical formulae and

d’Analyse
Institut de
Mathématiques Elie Cartan, Nancy, 2011.
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Noppakhun SUTHICHITRANONT
A. 000D

Noppakhun has studied connections on bipar-
tite graph and the application on hyperfinite
11, factors as appeared in Evans and Kawahi-
gashi, “Quantum Symmetries on Operator Al-
gebras”. The topic is intimately related to
Jone’s index of subfactors where the connec-
tions are used to identify possible structures for

hyperfinite I1; factors.
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I am interested in invariants of algebraic curves
and linear series.

It is important to determine the invariants of
a curve X admitting a morphism onto a curve
C in terms of C' and the covering map. In the
cases of double or triple covering, the curve X
can be embedded into a ruled surface over the
base curve C. So I applied the same considera-
tions as in my M.S. thesis. I established a sharp
condition that the gonality of a triple covering
X of a hyperelliptic curve C' is computed by
the pull-back of the hyperelliptic pencil on C.
A result on the Clifford index of X was also
obtained.

B.OOOO
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1. O. Nozakil“Gonalities and Clifford Indices
of Curves on a Ruled Surface”, M.S. thesis,
the Univ. of Tokyo (2010).
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I study the Bergman kernel function associated
to a holomorphic line bundle on a smooth pro-
jective variety. In this year I studied the asymp-
totic of restricted Bergman kernels and its ap-
plications to algebraic geometry, especially on
the extension problem for metrics of line bun-

dles and on the Zariski decomposition problem.

B.OODOO

1. T. Hisamoto : “Restricted Bergman kernel

asymptotics”, preprint.
c.oooog
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8. Analytic approach to study volumes of
line bundles along subvarieties, Complex
and Riemannian Geometry, week 2: Ex-
tremal metrics: evolution equations and

stability, Centre International de Rencon-

tres Mathematiques, Luminy, Marseille,

France, 20110 20 11 0.
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The field of study is Iwasawa theory for mod-
ular forms. This academic year, we removed
an assumption imposed in the master’s thesis.

That is, we proved that rank of either (+1)-part

or (-1)-part of parabolic cohomologies of cer-
tain non-constant sheaves is equal to 1.

The key to a problem is to reduce it to the
result of p-adic Hodge theory which is proved
by Faltings and Tsuji. For this purpose, we
showed that parabolic cohomologies are iso-
morphic as filtered Hecke modules to cohomolo-
gies of constant sheaves on Kuga—Sato varieties
constructed by Deligne. We remark that this
result also follows from a Faltings’s result.

As a consequence, we proved Iwasawa main
conjecture at p up to p-power in the special case
where p-adic Galois representations attached to

modular forms are residually reducible.
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The current principal research area is the



asymptotic behavior of the cohomology groups
associated to tensor powers of holomorphic line
bundles.

tion between the positivity of the curvature and

In particular, I investigate a rela-

the asymptotic behavior of higher cohomology
groups. The Andreotti-Grauert vanishing the-
orem asserts that a partial curvature positivity
implies asymptotic vanishing of certain higher
cohomology groups. It is conjectured that the
converse of the theorem would hold. T prove
that the conjecture holds on a smooth projec-
tive surface by using Monge-Ampere equations.
It gives the generalization of the characteriza-
tion of ample line bundles in terms of coho-
mology groups by Serre. In the same method,
we can prove that pseudo-effective line bundles
have a partial curvature positivity. It can be
seen as the generalization of the result for ef-
fective line bundles by Ohsawa and Fuse. More-
over, I show that the conjecture holds for semi-
ample line bundles on any compact complex
manifolds. It gives the characterization of ¢-
ampleness in the sense of Sommese in terms of

curvatures.
B.OOOO

1. Shin-ichi Matsumural “Restricted volumes
and divisorial Zariski decompositions”,
preprint, arXiv:1005.1503v1.

. Shin-ichi Matsumurall “On a converse of
the Andreotti-Grauert vanishing theorem
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on smooth projective surfaces. ”, preprint.
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. Restricted volumes and divisorial Zariski
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10. On asymptotic behavior of the cohomol-
ogy groups associated to holo- morphic line
bundles, Complex and Riemannian Geom-
etry, Week 2: Extremal metrics: evolution
equations and stability, Centre Interna-
tional de Rencontres Mathematiques, Lu-

miny, Marseille, France, 20110 20 11 0.
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I am working on CR geometry, in particular
on its connection with asymptotically complex
hyperbolic (ACH) manifolds. ACH manifolds
are a kind of complete Riemannian manifolds,
which are modeled on bounded strictly pseudo-
convex domains equipped with Bergman-type
metrics. By abstracting the behavior of such
metrics near the boundary (at infinity), Ep-
stein, Melrose and Mendoza gave the general
concept of ACH metrics. What is important is
that they induce nondegenerate partially inte-
grable almost CR structures on the boundary
at infinity, which we call the CR infinities. Last
year, I studied the formal asymptotic expan-
sions of ACH-Einstein metrics at the boundary,
and discovered that a new local CR-invariant
tensor, the CR obstruction tensor, arises as the
coeflicient of the first logarithmic term.

The following is a summary of my research this

year:

1. T gave a description of the way how the CR
infinity determines the Einstein formal ex-

pansion involving logarithmic terms. The
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result is contained in my recent preprint.
This is nearly a complete description, but
there is a defect: the gauge-fixing pro-
cess is not discussed for log-involving ACH

metrics.

2. The CR Q-curvature was studied, which
is defined using the scattering matrices of
ACH-Einstein metrics. Following a similar
argument in comformal geometry, one can
verify that the CR obstruction tensor is
the variation of the total CR @Q-curvature.

This will be dealt with in a forthcoming
paper.

3. Recently, I'm working to obtain a good un-
derstanding of the CR obstruction tensor
in the language of the theory of parabolic

geometries.
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1.Y. Matsumotol “Asymptotics of
ACH-Einstein
arXiv:1009.4163v2.

metrics”, preprint,

2. 00000 “Asymptotic analysis of ACH-
Einstein metrics”, 00000000000
ooooooo, 2010.
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5, 2009.
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Rencontres Mathématiques, Luminy, Mar-

seille, France, February 2011.
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I continued to study solutions for the difference
equation, which is discretization of the semi-
linear heat equation:f; = Af + flt.
also defined the blow-up of the solution for te

I have

228

paritial difference equation. I studied the solu-
tions for a initial value problem in a rectangu-
lar domain with Dirichlet boundary condition.
I proved that the solution does not blow up if
the ! norm of the initial condition is sufficiently
small.

I also discretized the semilinear wave equation:
ugr = Au+|ulP. Tt is known that there is a par-
ticular parameter which depends on a dimen-
sion of the space and characterise the blow-up
of the solution. The purpose of this study is
to discritize the equation with preserving the
character of the parameter. I get the discretiza-
tion of the partial differential equation and de-
fined the blow-up of the solution for the pari-
taldifference equation. If the dimension of the
space is 1, the solution of the partial difference
equation blows up even if the initial condition is
small. This result is same to that of the partial

differential equation.
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and non-existence of global solutions for a

Existence

discrete semilinear heat equation, submit-
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5. Blow-up of solutions for a nonlinear differ-
ence equation, HMA Special Seminar, Hi-
roshima University, 2011 Winter, January
2011
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I worked on the toric degenerations of flag va-
rieties and the mirror symmetry. In this year, I
developed the theory of toric degenerations and
applied it to the constructions of mirror fam-
ilies for some examples of Calabi-Yau 3-folds.
I calcurated the quantum differential equations
for these examples, and checked the mirror the-

orem.

c.o0ooo

1. Grassmann 0 000 O0O0O0OO0ODOOOO
oooog,ooooooooo, ooo
0,20100 50.

Grassmann 0 000000000 O0O0O
googog,oooooobbo,bbbb
oo, 20100 60.

.Grassmann 0000000000000
oo0oo0oOo,0o0o0oo0booooboon,
gooo, 20100 70.

Toric degenerations of Grassmann mani-
folds and mirror symmetry, DDM seminar,
IPMU, 20100 80O.
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First, I worked on the theory of Beilinson—
Bernstein correspondence of arithmetic D-
modules originated by Christine Noot-Huyghe.
She proved that the flag varieties defined over
CDVF of mixed characteristic are Df-affine,
where DT is a variant of the sheaf D of differ-
ential operators in the context of mixed char-
acteristic. What I tried to do is to establish,
by describing the structure of the ring of global
sections of D', a category equivalence between
the category of the Df-modules and the cate-
gory of (a kind of) representations; this corre-
sponds to the Beilinson-Bernstein correspon-
dence over C. This research was not successful
because of a difficulty.

Second, I also tried to develop the logarith-
mic version of relative de Rham-Witt com-
plex introduced by Christopher Davis, Andreas
Langer and Thomas Zink. This is in progress.

B.OOOO

1. K. Miyatani, Finiteness of Crystalline Co-
homology of Higher Level, 0 0 00O (2010).
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3. Finiteness of Crystalline Cohomology of
Higher Level, Arithmetic Geometry and p-
adic differential equations, 0 O O O, 2010
O7010.

4. Finiteness of Crystalline Cohomology of
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Reserch subject: Analyticity of the Stokes
semigroup in spaces of bounded functions.

We consider the initial-boundary prob-
the

linearlized Navier-Stokes equations. It is

lem for the Stokes equations, i.e.

well-known that the solution operator is an
analytic semigroup in L7 space (1 < r <
o0) [Solonnikov, ’77], [Giga, 81’], where
L” denotes the L"-closure of the set of
all divergence-free vector field with com-
pact support. However, it has been a long
standing open problem whether or not the
Stokes semigroup is analytic in LS even
if a domain is bounded. It is difficult for
the Stokes equations to apply the general

theory for general elliptic operators.

Main result
We show the solution operator is an an-
alytic semigroup in L5° when a domain is

bounded. A key idea is to show an a priori



estimate for a solution up to second deriva-
tives. We give an assumption for a domain

such the estimate holds.

Approach

We appeal to a blow-up argument which
is often used in a study of nonlinear elliptic
and parabolic equations. Our goal is to es-
tablish an a priori bound for a solution up
to second derivatives. We argue by contra-
diction to get a sequence of solutions and
rescale around a point the solution attains
a maximum. A sequence of these points
determines a limit of a rescaled domain
whether the whole space or a half space.

A key observation is an estimate of pres-
sure by velocity using a distance func-
tion. Such the estimate is not always true
We call the do-

main admissible if such the estimate holds.

for a general domain.

We show a bounded domain is admissi-
ble.
ble.

show the rescaled solution converge locally

Of course, a half space is admissi-

Using this estimate we are able to

uniformly and the limit solves the Stokes
equations with zero initial data either the
whole space or the half space. We derive
a contradiction by proving the uniqueness
of the limit problem under the condition
This is

a rough idea of our strategy to establish

derived from the key estimate.

Our approach is still
We have

L*>-estimaete for a solution up to second

a priori estimate.

valid for admissible domains.

derivatives in an admissible and uniformly-

C3 domain.
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master’s thesis
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2. Analyticity of the Stokes semigroup in
spaces of bounded functions, GCOE O O
0000, 0000, March, 2011
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I studied transversely holomorphic foliations
with non-trivial complex secondary character-
istic classes.

I constructed a transversely holomorphic folia-
tion of complex codimension 6 of manifolds of
the form I'\SL(5; mathbbC)/K, where K =
S(U(2) x U(3)) and T is a discrete subgroup of
SL(5;C) such that T'\SL(5;C)/K is compact.
The leaves of the foliation are induced by the
left cosets of a parabolic subgroup P of SL(5; C)
such that K C P. I proved that complex sec-
ondary characteristic classes (v1)% - ( barvy)® -
Gy Adip and (v1)% - (91)® - @y A @ig A 1ig of the

foliation are non-trivial.
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The theme of my master paper is construction
of conformally invariant differential operators.
One of the most fundamental question of this
field is whether we can construct conformally
invariant operators by adding lower order natu-
ral differential operators to the power of Lapla-
cian. In former 1990’s, Graham, Janne, Mason,
Sparling invented a way of constructing a se-
ries of conformally invariant differential opera-
tors using Einstein equation. This construction
is regarded as a model of study in asymptotic
analysis. Also it is important in that we use
Ambient Space, which was introduced by Fef-
ferman in latter 1980’s, and in that the opera-
tors this construction yield (GJMS operators)
appeared in different fields of Mathematics (e.g.
scattering theory).

While GJMS operators acts on smooth func-
tions, in my master paper we generalized the
construction and yields conformally invariant
differential operators on symmetric tensor field
and conjectured the existence of conformally
invariant differential operator on arbitrary ir-

reducible tensor fields.
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Conformally Invariant Dif-

Fields, master thesis
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Most of the mathematical studies for in-
compressible viscous flow assume the no-slip
boundary condition. In some cases, however,
we would like to allow fluids to slip or leak so
that we can describe complex behavior of them
appearing in realistic situations. As a mathe-
matical model considering such situations, the
slip or leak boundary conditions of friction type
were proposed by Hiroshi Fujita in 1994.

In my master thesis, I presented approximate
problems discretized by finite element method
for the stationary Stokes equations under those
frictional boundary conditions. I proved the
unique existence of approximate solutions, es-
tablished an error estimate, and discussed a
numerical realization. Some numerical experi-
ments were performed, confirming the theoret-

ical results.
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. T. Kashiwabara: On a finite element ap-
proximation of the Stokes problem under
leak or slip boundary conditions of friction
type, submitted, arXiv:1012.4982.
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Any positive contact structure on a Sol-
manifold coming from Anosov flow is contac-
tomorphic to the contact structure on the link
of the cusp singularity on a Hilbert modular
surface. If such a cusp singularity satisfies the
condition of Karras and Laufer it is embedded
into the 3-dimensional complex space as an iso-
lated singularity of an algebraic surface. Then
a Sol-manifold is embedded into the 5-sphere
with the standard contact structure as a con-
tact submanifold with a trivial normal bundle,

so we can perform a 5-Lutz twist along it.
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My subject of study is the ultradiscrete inte-
grable system. In particular, I deal with the
ultradiscrete KdV equation, which is known as
the cellular automaton called “Box Ball Sys-
tem”. Last year, the solitary wave phenomena
called “negative solitons” on a generalized Box
Ball System have been dealt with. Conserved
quantities and the coexisting state of back-
ground solutions and soliton solutions of the ul-
tradiscrete KAV equation which allow negative
solitons have been constructed. I am also in-
terested in the relations with the discrete KdV
equation. The coexisting state described above
is proved to be constructed from the N-soliton
solutions of the discrete KdV equation through

an ultradiscrete limit and some scaling limit.

B.OOOO

1. M. Kanki, J. Mada and T. Tokihird] “Con-
served quantities and generalized solutions
of the ultradiscrete KdV equation”, arXiv
1012.4061v1(2010), 16pp

2. M. Kanki “Conserved quantities and gen-
eralized solutions of the discrete and ultra-
discrete KdV equation”, 0000, 000
O (2011), 45pp

c.oooo

1. 00000“Ccooooooooooooo
oooooooooor,ooooogoo



gobooo-ooooobo-,gooogn
00000, October 2010.
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I researched a mathematical model of measles.
In this research, I composed a model that in-
cluded waning of immunity, boosting immunity,
and subclinical infection. And I analyzed the
stability of equilibria (steady states). Analyz-
ing the model, I showed the stability condi-
tion for Disease-Free Steady States (DFSSs),
the sufficient condition of existence for Endemic
Steady States (ESSs), and the stability condi-
tion for the specific ESSs. Moreover, I sug-
gested that the policy of vaccination would fail
when they didn’t consider subclinical infection,
and that the practical prevention of measles
could be difficult when there were boosting im-

munity and subclinical infection.
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0000000000000000000
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I studied the structure of a “sheaf category”
(Cs,Sy) which is obtained from a “category
with small maps” (C,S) in which some set the-
ory can be interpreted, and a Lawvere—Tierney
coverage J on it. More concretely, I pre-
sented three conditions on J—(JSO0), (JS1)
and (JS2), and proved that

o If J satisfies (JSO0) and (C, S) satisfies the
axioms which are strong enough to inter-
pret RST set theory, then (C;,Sy) also

satisfy those axioms.

e In the case of CZF set theory, that J sat-
isfies (JS2) is sufficient.

e In the case of IZF set theory, no condition
is needed on J. The proof uses (JS0), but
(JS0) automatically follows from the fact
that (C,S) satisfies the axioms which are
strong enough to interpret 1ZF.
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University of Tokyo (2011).
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In this work, we consider nonexistence prob-
lem for the incompressible Navier- Stokes equa-
We show

the nonexistence of self- similar and station-

tions in three spatial dimensions.

ary solutions with a linear background flow to
the Navier-Stokes equations for several specific

types of background flows. Our result is proved
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under slight spatial decay assumptions on the
quantity which depends on velocity, pressure

and the structure of the background flows.

B.O0OOO

1. P. Hsu “On nonexistence for self-similar
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background flow to the Navier-Stokes

University of

flows”, Master’s thesis,

Tokyo, 2011.
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000000 . 00, AM.Hamel, R.C.King O,
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goodooooooooooouoo,obooo
20000000 tableau OOOO0O weight-
preserving 00 00000 O, symplectic dual
pairidentity 00D 000000 O0ODOODO.
00,00 Hamel-King OOOOOOOOOO
000,000000,sp(2m,C) 0 sp(2n,C) O
goboooooooboonooobooooda
OO0. 00000 weight-preserving 0 0 00O
O0000000ogog LTerada00ODOOO
goooooDooODOO,0000000D0O000
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A pair of Lie algebras, called symplectic



dual pair, (sp(2m,C),sp(2n,C)) act on the
spin representation space of the orthogo-
nal Lie algebra o(4mn,C) by the embedding
(sp(2m,C),sp(2n,C)) into o(4mn,C) . There
is a well-known character formula for the de-
composition of irreducible representations of
this pair, called symplectic dual pair identity.
Each left-hand and right-hand side of this iden-
tity is identified as a weight-generating function
for a set of some tableaux having m x n rect-
angular shape.

Hamel and King gave a combinatorial proof for
this identity, namely they constructed a weight-
preserving bijection for these two sets of rect-
angular tableaux. The idea for this construc-
tion is using a type of Schiitzenberger’s jeu de
taquin.

I studied this

and proved the symmetry of the bijection

bijection by Hamel-King,
corresponding to commutate sp(2m,C) and
sp(2n, C).

The weight-preserving bijective proof has be
also given by I.Terada, but the bijection in
this proof don’t have the symmetry correspond-
ing to the symmetry of Hamel-King’s bijec-
tion. The symmetry is, from a viewpoint
on Robinson—Schensted correspondance, cor-
respond to the property: when a parmuta-
tion w corresponds to a pair of tableau (P, @),

1

w™t corresponds to (@, P). This means that

Hamel-King’s bijection is good construction.
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O000oU0DOo A, 00D000D000DOO0O
07T07T=1t/q00000,0000000
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C, 000 wWoooooooo T =t/qOO
O00,000000000D0O000000 6,
00 Macdonald OO OO OOOOOOODOOO
0o0. A4, 00000,00wD0O000000O
0 Macdonald 00O O0O0DOO0D0OOO Feigin-
odeskii DO DOODOODOODOODOOODOOOO,
C,00000o00ooogooogooon
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oooooooooo.

I studied relation of Macdonald symmetric
polynomials and deformed W-algebras. First,
in general partition the vacuum expectation
values of deformed W-algebras was trans-
formed into Macdonald symmetric polynomi-
als in A,-type. Then, I studied tableau sum of
Macdonald symmetric polynomials in C,,-type
and studied the vacuum expectation values of
deformed W-algebras in C,-type. I trans-
formed C),-type Macdonald symmetric poly-
nomials into tableau sum form in specialized
T = t/q and in one row partition. While, T
transformed the vacuum expectation values of
deformed W-algebras in C,,-type into C,-type
Macdonald symmetric polynomials in special-
ized T = t/q and in one row partition. In A,-
type, I transformed the vacuum expectation
values of deformed W-algebras into Macdonald
symmetric polynomials by Feigin-odeskii alge-
bra, but in C,-type, the alternative of Feigin-
odeskii algebra is not discovered. Therefore,
in general partition, C,-type vacuum expec-
tation values of deformed W-algebras is not
transformed into C,-type Macdonald symmet-

ric polynomials. It will be next subject.
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0O0. 1689 (2010) 133-152.
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I studied the correspondence between two ra-
tional homology 3-spheres. In particular, I de-
fined and studied an invariant of correspon-
dences in some conditions. This invariant
is an extension of 1st Kontsevich-Kuperberg-

Thurston invariant.
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I Checked the behavior of current for particle

system which follow stable process.
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For an algebraic number field K of degree n ,
the fundamental domain of SL(2, Ok ) has been
already known for only the cases of the totally
real number field and the imaginary quadratic
field. We determine a fundamental domain Py
for SL(2,0k) when K is a cubic field and
has complex places. It is partially solved that
(i (m) can be displayed for m > 2 by a func-
tion of D,,(x). It is expected that we can find
a handhold of the conjecture by examining Pk

and Hy x Hg more in detail.
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00 OO0 (TERANISHI Noriaki)
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00000000 0000DOO0d Smooth Fes-
hbachmap OO 00O OO0O00DOOOOO

I study about the ground state of non relativis-
tic quantum field theory and spectral proper-
ties of the smooth Feshbach map.

%enddocument

00 OO (TORIGOE Takatomo)

A.000OO

obobOoboboobobobobobobo
gboboobobobobobobooboobo
bobooooooboobobobobobo
oooobooogn

My research field is programming language. I
construct a type system that exhibits hidden
control effects of delimited continuations. This
secondary product is a translation from corre-

sponding calculus to lambda calculus.
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I obtained Dfll) type generators for Backlund
transformations of matrix Painlevé VI equa-
tions by calculating transformations of the orig-
inal linear equations which do not change their
spectral type. Combining this result with a
degeneration, I wrote down Agl) type symme-
tries of Backlund transformations for matrix
Painlevé V equations.

In a joint work with H. Kawakami and H.
Sakai, we studied degenerations of Painlevé
type equations, which are derived as defor-
mation equations for representative Fuchsian
equations with 4 accessory parameters. In the
course of degenerations, we could not only gain
new Painlevé type equations systematically,
but also reformulate familiar Noumi-Yamada
system and others in the context of isomon-

odromic deformation and degeneration scheme.
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ooogo
I studied discretization of the nonlinear

Schrédinger equation.
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I studied the initial-value problem for a
Hamilton-Jacobi equation whose Hamiltonian
is discontinuous with respect to the state vari-
able. I introduced a new notion of solutions by
extending the conventional theory of viscosity
solutions and proved that our problem admits
a unique global-in-time solution. I also found
a representation formula of the solution as a
value function of an optimal control problem

with a semicontinuous running cost function.
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In quantum mechanics, theoretical validity of
scattering phenomena is confirmed by defining
wave operators of the Schréodinger equation—
the governing equation of particles—and show-
ing their existence and asymptotic complete-
ness. Those of the equations on the scattering
manifold have been already proved by the sta-
tionary method.

I tried to prove the existence and the asymp-
totic completeness of the wave operators on
the scattering manifold by the time-dependent
method. And I also studied whether the similar
results hold for the wave operators on general

manifolds, containing scattering manifolds.
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I’ve been studying contact structures in three-
manifolds through this term. Especially, I
study contact structures compatible with ra-
tional open book structures in Seifert three-
manifolds, where bindings of rational open
book structures are fibers of Seifert manifolds.
Masaharu Ishikawa introduced a new technique
for constructing contact structures compati-
ble with fibered Seifert multilinks in homology
three-spheres, and my research is the general-
ization for it. Moreover I want to classify tight
contact structures of Seifert manifolds by using

convex surface theory.
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About 15 years ago, Okounkov and Vershik
give a new approach to the representation
I extend their

method to wreath products of finite abelian

theory of symmetric groups.

groups and symmetric groups in my master the-
sis. As a result, I prove the seminormal form
and Murnaghan—Nakayama formula for wreath

product.
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I proved the local limit theorem for the ran-
dom variables with the unbounded weight
(kXyg)k=1,2,... Here X} are the iid. {0,1}-

valued random variables.
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In view of an analogy between maxi-

mal/minimal tensor products with full /reduced
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crossed products for C*-algebras, we defined
the properties of I'-C*-algebras corresponding
with nuclearity, exactness, WEP(weak expec-
tation property) and local reflexivity of C*-
algebras. We then showed that some properties
of C*-algebras defined in terms of tensor prod-
ucts have some counterpart for I'-C*-algebras.
In particular, we have a sufficient condition for
the property corresponding with weak comple-
mentation of inclusions of C*-algebras. We also
showed that a discrete group I is exact if and
only if any I'-C*-algebra has the property cor-

responding with local reflexivity.
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I studied on when a (smooth proper) algebraic
variety over a local field has good reduction. As
an analogue of the Néron—Ogg—Shafarevich cri-
terion for abelian varieties (which states that,
if the Galois representation induced from the
l-adic étale cohomology of an abelian variety
is unramified, then the variety has good reduc-
tion), I proved the following: for a K3 surface
with some special structures, if the Galois rep-
resentation induced from its [-adic étale coho-
mology (of degree 2) is unramified, then the
surface has good reduction after taking an ex-
tension of the base field (here the residue char-
acteristic p is assumed to be different from [, 2,
and 3).



I also proved a p-adic analogue of the above
theorem (under the assumption p # 2, 3).

These are contained in my master’s thesis.
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2011.
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It is known that a reaction-diffusion equation

U —Uge — f(u) =0, t>0, z€R

has a traveling wave solution if the reac-
tion term f € C0,1] is of bistable type.

Let {P,};>0 be a Poisson process and I used
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{P;n-a}t>0 which represents that it can take
enough time at microscopic level. The « is a
constant satisfying 1 < o < 2. I defined a ran-
dom reaction term which takes functions g; or
g2, both of which are of C'[0,1] and bistable
type. The change is caused by a slightly mode-
fied Poissonian time. Considering a stochastic

reaction-diffusion equation
Ut — Ugy — fN(t7u> = 07
U(O,{E) = (;S(IL'), r €R,

I defined a position of the traveling wave solu-

t>0, xeR,

tion X;. To represent macroscopic time, I ad-
justed a suitable scaling in time and space to
it. Though I tried to show the limit process of
Nl%%Xth as N — oo, I finally modefied X,
and defined X, then showed that M+%X' N2
converges weakly to a Brownian motion on
C[0,T], in light of Fife and McLeod’s results.
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equation”, master’s thesis, University of Tokyo
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I studied Deligne’s category of representations
of the symmetric group &; on a non-integral

rank ¢, which interpolates the usual represen-



tation categories of the symmetric groups on
integral ranks. As a generalization of his con-
struction, I defined the functor S; which sends a
tensor category to another tensor category. Ap-
plying S; to a representation category of some
algebra A, we obtain a new tensor category,
the representation category of wreath product
A % &; in some sense. I proved that the ten-
sor category S;(C) inherits some structures and
properties which C has, and many operations
for the usual representation category can be
extended to those for S;(C). In addition, I ob-
tained the description of the structure of the
additive category S¢(C) when C is semisimple,
which extends the result by Comes-Ostrik for

Deligne’s category.
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In this year, I investigated asymptotic behav-
ior of implied volatility in stochastic volatility
model. The asymptotic behavior of implied
volatility is already investigated in some spe-
cific model. However, I proved the estimation
of the behavior with the distribution function
of the volatility process in the general model.
The asymptotic behavior is related with the in-
dex at which the moment of stock price process
explodes. I gave a sufficient condition of the
distribution function of the volatility process
for the index to be equal to one. I submitted

these results as a master thesis.

B.OOOO

1. 0000 - “000000000o0oooon
goboobobooboobooboon
00”, 00000000 (2011)

00 00 (YAMAGUCHI Masashi)
A.0O0O0O

00¢O000000 Y(gr)=(Ap+xA1+ ...+
2"A,)Y (z) (4, € M,,,(C))DO0OOOOOOO
gooooooooooOogooobooooogd
000000oDooo0OD rigidity index 00 O
2000000 rgdd00O0OO0OOODOODOO
ooooooo@21,1,1,1))00000ooo
O00z=00000000000000000
Fuchs 0 0000 0O 00O Og-middle convolution :
me, 00000000 OOOOO EulerdOQd
o0o000obOobOOobOobOobOobOobobo
00 g-middle convolution O O O O O Fuchs O O
0000000 rigidity indexOOOOOOOO
oood

I study accessory parameters and transforma-

tion of linear ¢-difference equations Y (qz)
(Ao + A1 + ... + 2"A,)Y (2) (4; € M, (C)).
At first, I obtained classification of 2nd order
irreducible rigid equations, using rigidity in-
dex defined by Sakai.

fundamental solutions system of (11,2;1,1,1,1)

Moreover, I composed

type equation at regular singularity 0. Next I
defined Fuchsian type equations and ¢-middle



convolution algebraically. Moreover I recom-
posed analytical transformation using Euler
Finally I showed that g¢-

middle convolution preserves Fuchsian type, ir-

transformation.

reducibility, and rigidity index in general case.

B.OOOO

000000000 000000 rigidity index
O ¢ middle convolution, 0 0 0O (2010).

c.oggd
0O O Workshop on Accessory Parameters, 0 O

gooOoooboooolonO 201000
oo0o0oo0oooooooooooooooo
oooOoos30 21100

O O Workshop on Accessory Parameters, 0 [
ooo30 201100

00 00 (YOSHIDA Yuto)

A.000OO

0000 Hilbert OO HODOOOOODOO
do0doDoDo0oooooooooooood
O, OO0 Ek-positive maps, CP maps, k-
superpositivemaps 1 0D OO0 OO00O0O.0000
000, JamiotkowskiD OO OO OO0O0 HOH
00000000 k-block positive operators,
positive operators, k-entangled positive oper-
ators 00000000 O0O0OBMH ® H) OO
Hilbert-Schmit product 0 00000000 pos-
itive cones O duality 10000000

I have studied linear maps on matrix algebras,
in particular the k-postive maps, CP maps,
and k-superpositive maps. By Jamiotkowski
isomorphism, the maps above correspond to
k-block positive operators, positive operators,
and k-entangled positive operators on H ® H
respectively where H is the underlying Hilbert
space of finite dimension. I have studied the
duality relations between the postive cones of

such operators with Hilbert-Schmidt product.

B.OOOO

1. Y. Yoshidald “Positive maps on matrix al-
gebras”, 000 O00D00O0O (2011)
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00 O (YOSHIYASU Toru)

A. 0000

ooodo0oOoooooogooooooooo
OO000o0o0ooooooooooooooon
000 00 d holonomic approximation 0 00 O
Ooo0ooopooooooooooooon
0000000000000 0D0O differential
relation 0 000000000000 OCOOOO
ooooooogo

I study mapping space which has the condi-
tion of symplectic structure in the sense of clas-
sification of homotopy class. I proved sym-
plectic submersion relation on open symplectic
manifold satisfies the parametric h-principle by

means of holonomic approximation.

B.OOOO

1. 00O 00 “Parametric h-principle for sym-
plectic submersion relation”, 000 OO0
00 (2010).

0 00O (LI Xiaolong)
A.000OO

I am interested in understanding the dynamical
phenomena which happen for typical systems
in both geometric and measure-theoretic point
of view. We introduce the notion of R-robust
entropy-expansiveness for C'! diffeomorphisms
on closed manifold which is a generalization of
robust entropy-expansiveness defined by Paci-
fico and Vieitez. FEncouraged by their idea,
some consequences on dynamical structures of
infinitesimal and measure-theoretic levels are
also shown. There are two advantages for this
extension: not only for extending the applica-
tion range of the theory to a larger class of dif-
feomorphisms, but also for easier verification.
Indeed, in the theory of C' dynamics, generic
properties are always easier to understand. For
a homoclinic class H(ps) of f € Diff'(M),
fIH (py) is called R-robustly entropy-expansive
if for any g in a locally residual subset around f,
the set I'.(z) = {y € M : dist(¢g"(z), g"(y)) <

e (Vn € Z)} has zero topological entropy for



each « € H(p,). We prove that there exists
an open and dense set around f such that for
any g in it, H(p,) admits dominated splitting
of the form E® F; & --- @ I, ® G where each
F; is one-dimensional non-hyperbolic subbun-
dle. Our proof relies on the construction of ar-
bitrary small horseshoe from a homoclinic tan-
gency in Pacifico and Vieitez’s paper, where the
major difference is that by selecting proper se-
quence of open and dense subsets, we observe
rather than assuming locally robust, just lo-
cally generic entropy-expansiveness is sufficient
for leading to a contradiction. This can be
achieved by strengthening a generic dichotomy
of Gourmelon. Proceeding furthermore, a di-
chotomy on hyperbolicity of homoclinic class
in a local open and dense subset is obtained,
where our approach to hyperbolic case is differ-
ent from the original one and easier which relies
on the strong form of the dichotomy mentioned
above. Besides, another direction in character-
izing the absence of uniform hyperbolicity is by
studying its properties in ergodic level. In par-
ticular, we prove that one can expect the ex-
istence of all types of non-hyperbolic measures
with large support.

B.ODOOO

1. X. Li0 “On R-robustly entropy-expansive
diffeomorphisms”, Master’s thesis, Univer-
sity of Tokyo, 2011.

c.ogogg

1. 20100 0000000000C0,00000
obooooogooDo,0oobobD, Jan. 2011.
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0 O O (Research Student)

0000 (SAKURAI Makoto)
A.0000

O000201000000000 (0000000
000)000o0ooooUooooo 30000
0000000000000000 ESSEN 2010
00000000000 oDo0oooooon
coE0OfdooOoooooooooooonooon
googz2oe0r0boooobooboooogono
000000000000 000o0o0oooo0n
00o0ooooooo

00000 201003000000000000
goboooboobooboboobboobboo
000000000000 000000000
O0000000delPezzoO OOOOODOOOO
gogbooobobooboboobboobobad
goboooboooobooobooooboo
00000000000 oo0oooooon
00000000000 oo0ooooooo
gogbbooobobooboboobbooboboad
0000000000000 00000000o0
0000000 2010090000000000
000000 (00ooooooo)oooooo
goboboboobobooobooboboooboo
000000000000 0o00o0ooon
000000000000 000o0o0oooo
0o00ooooooooooooooooood
000000000000 00DGA(Differential
Graded Algebra) 0 Gauss-Manin 000000
O0000000000000000 VOA(OO
00000)000000 LeechODOOOOO
gobobboooooboobooboobbooo
000000000000 00o0o
000000 2010090000000000O0
DGOOODOOOOOOOODOOoOoOoooDoO
000000000000000000 Batyrev
00000000000 0ooooooooDoo
000 ED0DOOQ0OO0UOOOO D™(Fuk)
gboooboobooooboobooboobo
000 (@O 100000)000000000
00o000o0o0oo0oooooooooo
gbooaboodn

Sakurai delivered 3 oral presentations in the
year 2010, at the Mathematical Society of
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Japan (Keio University and Nagoya University)
and at the Physical Society of Japan (Kyushu-
kogyo University). In addition, he participated
in the international conference ”Essen 2010:
Algebraic Geometry and Arithmetic” in Ger-
many, whose travel budget was partially sup-
ported by the global COE. The three presen-
tations were performed in the aims to math-
ematically generalize and formulate the Ph.D.
thesis of 2007, in addition to the derivation of
physical meanings and significance for physi-
cists. This trial is summarized in the following
3 paragrphs.

At the algebra session of MSJ, Keio University,
2010 March, Sakurai scrutinized the Maurer-
Cartan equation of generalized complex geom-
etry of Hitchin school. He examined the com-
plex geometry from the description of mini-
mal model program which is not particular
To

be more precise, Sakurai controls the blowups

to smooth projective algebraic surfaces.

without depending on the algorithms of toric
diagrams. This controls extended the conven-
tional approach to the chiral de Rham complex
by the sheaf cohomology in terms of logarith-
mic differential forms with respect to the in-
homogeneous coordinates under weighted pro-
jective algebraic surfaces.

At the super-string theory session of Physi-
cal Society of Japan, 2010 September, Saku-
rai described the canonical quantization scheme
for the compactification of chiral conformal
field theory to Kahler manifolds. He explained
to physicists about the phenomenon of mixed
anomaly vanishing in terms of various blowups
and cohomology vanishing of pre-sheaf and
gauge theory of fiber bundles. Sakurai’s sug-
gestion was not restricted to finite simple group
theory and Leech lattice of holomorphic ver-
tex operator algebras. His claim was that the
second quantization of chiral fermions simpli-
fies the compactification of gauge theory, with
the help of Differential Graded Algebras and
Gauss-Manin integrable connections.

At the algebra session of MSJ, Nagoya Univer-



sity, 2010 September, Sakurai experimentally
tried the formulation of mirror symmetry aim-
ing at the sheaf description fo DG categories.
He especially suggested the approximation se-
ries by finite-dimensional Grassmannian vari-
eties for the asymptotic series completion of
Batyrev ring of small quantum cohomology and
its Hilbert-Poincare E-polynomial by the gen-
eralized Morse potential for the symplectic in-
variants for D™ (Fuk) by means of embeddings
of 1-dimensional complex manifolds (general-

ized Riemann surfaces) with boundary.

B.OOOO

1. Makoto Sakurai: ”Beilinson-Drinfeld chi-
ral algebras for del Pezzo surfaces”, Ph.D.
thesis, 2007 December, University of
Tokyo

c.0DoO0on

1. Beilinson-Drinfeld chiral algebra, geomet-
ric Langlands program, and open Gromov-
Witten invariants(0 O O O ASP-JPS Joint
Meeting, Hawaii, USA2006)

2. Beilinson-Drinfeld chiral algebras for del
Pezzo surfaces(00 0000000000, 0O
00 2007)

3. Beilinson-Drinfeld chiral algebras and gerbes
of chiral differential operators(0 0000 00O
0o00o00,000000 2008)

4. Deformed chiral algebras and Kac-Moody al-
gebras(C OO DOOOODOO,0000 2009)

5. Recent developments of chiral cate-
gories(Mathematics mini-workshop @]
Tsukuba, 0000 2009)

6. Chiral categories at non-critical levels and
generalized localization(0 000000000
00,0000 2009)

7. Differential Graded Categories and heterotic
string theory(IPMU Komaba Seminar in
mathematical physics, 00000000000
2009)

8. Level structures and moduli space of chiral
conformal field theories(D 00000000,
00oo 2010)

9. Moduli space of chiral conformal field theories
and compactification to Kahler manifolds(O
O00o0oooUuoOo,0000o00 2010)

10. DG schemes and quantum invariants(0 0 O O
000o0o00o0o0,00000 2010)
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2.00000

Graduate Degrees Conferred

g ooobbogdodgdd
(Doctoral-Ph.D. : conferee, thesis title, and date)

&OO0O0O

e 00 OO (TOMIYASU Ryoko)
On some algebraic properties of CM-types of CM-fields and their reflexes
OCM OO CM-type 0 reflex 00000000000 DOODODO
10 September. 2010

SOOOO

e 00 OO (IMAI Naoki)
On the moduli spaces of finite flat models of Galois representations
OGaloisO0O0ODO00OO0OODOO0ODOOOOODOODOOOOOO
24 March. 2011

e 00 OO (YOSHITOMI Shuhei)
Generators of modules in tropical geometry
goo0obOoooooooooogoooo
24 March. 2011

e 00 OO (UESAKA Masaaki)
Coefficient inverse problems for partial differential equations in the viscoelasticity, the mate-
rial science and population dynamics by Carleman estimates
000000000 oo0oDo0ooo0ooooooooooooDoooooooooon
oooooooooo
24 March. 2011

e 00 00O (KAWAMOTO Atsushi)
Conditional stability by Carleman estimates for inverse problems: coefficient inverse problems
for the Dirac equation, the determination of subboundary by the heat equation and the
continuation of solution of the Euler equation
O000o00o0o0o0oooooO0ooDoooO0oooooDoOoOOo0oOooDoooOooooo
oo ooooboboboooa
24 March. 2011

e 00 OO (KITAYAMA Takahiro)
Non-commutative Reidemeister torsion, Morse-Novikov theory and homology cylinders of
higher-order
ooooooO0o0ooOoooooooOoooo-o0ooo0o0ooooogooooooooooo
24 March. 2011
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00 OO0 (KODERA Ryosuke)

Extensions between finite-dimensional simple modules over a generalized current Lie algebra
goggopobobbogooobobbobbdooooobbobbboooa

24 March. 2011

00 OO0 (SANNAT Akiyoshi)

Annihilation of local cohomology groups by separable extensions in positive characteristic
ooooooOoOoOOOOOOOOOOOOOOOOOO00O0

24 March. 2011

0 O (ZHANG Qin)

Noncommutative maximal ergodic inequality for non-tracial L'-spaces
0000000 L' 00000000000000000000

24 March. 2011

00 00 (NAOI Katsuyuki)

Weyl modules, Demazure modules and finite crystals for non-simply laced type
0000000 00DooOo0o0ooo0o0Doooo0o0DoooooooooooDoooooDnoo
24 March. 2011

00 00 (NAKAHARA kenji)

Uniform estimates for distributions of sums of i.i.d. random variables with fat tail
0d0o0000DoU0o0o00oo0oU0oDOo0oo0oOoDoUooOoDOoooOooOooDooOoo
24 March. 2011

00 00 (HASHIMOTO Kenji)

Finite symplectic actions on the K3 lattice
OK300OOoooooooooooooooo
24 March. 2011

0 O (HARA Takashi)

Inductive construction of the p-adic zeta functions for non-commutative p-extensions with
exponent p of totally real fields

0000000000 pO0O00O pdD00O0OD0O pOD0ODOOOODOODOO

24 March. 2011

00 00 (MIZUTANI Haruya)

Dispersive and strichartz estimates for Schrodinger equations
oo ooooooooooon
24 March. 2011

00 000 (MIMURA Masato)

Rigidity theorems for universal and symplectic universal lattices
oooooooooOoOoOoOoOoOoOoOO

24 March. 2011

00 O (YAMASHITA Makoto)

Deformation of torus equivariant spectral triples
Oo00o0oooooooDoooooooooooo
24 March. 2011
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0 O (LIU Qing)

Singular problems related to curvature flow and Hamilton-Jacobi equations
gooooooobobboooooboooobooooo

24 March. 2011

000 OO0 (SASADA Makiko)

Hydrodynamic limit and equilibrium fluctuation for nongradient systems
go0o0oooooopDooooooogoooog

24 March. 2011

0 00 (ZHANG Guanghui)

Regularity of two dimensional steady capillary gravity water waves
Oooooooooooooooood

24 March. 2011

00 O (HARASE Shin)

Fast lattice reduction algorithms for optimizing F5-linear pseudorandom number generators
OFR 000000000000000000O0O00O0DO0OO0O00OO0O0

24 March. 2011
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U oggboboogoobo

(Master of Mathematical Sciences : conferee, thesis title, and date)

e 00 OO (KAWAGUCHI Noriaki)
On locally maximal hyperbolic sets and topological dynamics
gooooooooobooooooboooa
24 March 2011

e U0 OO (KISHIDA Masaki)
O0000,00000000000000 Subclinical Infection O 0 O
24March 2011

e 00 OO (SAKAMAKI Ryota)
De Rham model for string topology
gogoobobbboooobobobobbooooo
24 March 2011

e U0 OO (SHIMIZU Tatsuro)
00O Kontsevich-Kuperberg-Thurston 00 000000000000 DOOOOOO0OO cor-
respondence 000 O0O0O0OOOO
24 March 2011

e 00O O (SUGAWARA Yu)
00000000000 0000O0oo0o0oOoooon
24 March 2011

e 1D OO0 (YAMAUCHTI Youji)
0000000 Db0000UoooOoDOO000UUooLoLODbDoOoUooUoOoooo
24 March 2011

e U0 OO (YAMAGUCHI Masashi)
00 ¢O000000 rigidity index 0 ¢ middle convolution
24 March 2011

e 00 O (ABE Ken)
Analyticity of the Stokes semigroup in spaces of bounded functions
goooooooobobooooooboooooon
24 March 2011

e U0 OO (ENATSU Kenta)
A transversely holomorphic foliation whose complex secondary characteristic classes are non-
trivial
goooooooobbooooobuoooobobuooooo
24 March 2011

e 00 OO (OHNO Kenta)
Conformally invariant differential operators on symmetric tensor fields
O0o00o0o0O00O0O0O0O0OO0OO0OOOOOOO0
24 March 2011

e 00000 (KAGOHASHI Yuki)
BSDE 00O0OO0O0O00O0O00000O000O00000000000000
24 March 2011
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00 00 (KASHIWABARA Takahito)

On a finite element approximation of the Stokes problem under leak or slip boundary condi-
tions of friction type
0o000oo0o00oDoo0oUoooDooUooooOo0ooDoOoooDoOoOoooo

24 March 2011

00 OO0 (KASUYA Naohiko)
SolO000000O0O0oOoODOOoOoOoa
24 March 2011

00 00 (KANKI Masataka)

Conserved quantities and generalized solutions of the discrete and ultradiscrete KdV equation
000000000 KdvOoooooooooooooooo

24 March 2011

00 00 (KITAGAWA Hironori)

Intuitionistic set theories in the framework of algebraic set theory and Lawvere-Tierney
sheaves

O Algebraic set theory 0 Lawvere-Tierney sheaves 00 000000000000 OO

24 March 2011

0 00 (Hsu PenYuan)

On nonexistence for self-similar and stationary solutions with a linear background flow to
the Navier-Stokes equations

O000o0o0o0o0D. 000000000 oooooooooooooooon

24 March 2011

00 000 (KOMAT kentaro)
Ding-lIohara OO0 2D O0O0O0O0O
24 March 2011

00 OO0 (SAITO Shohei)
000000000000 0000 well-definedness
24 March 2011

00 OO0 (SATO Naotaka)
Symplectic dual pair identity 0 0 0 Hamel-King 00 O0OO0O00OOOOOOODOO
24 March 2011

0000 (SHIBAHARA Jun)
C, O Macdonald DO O0O0O0O Tableeu OO OOOO W OO
24 March 2011

Judell Matthew Neil

Gelfand-Cetlin theory via toric degeneration
g0o00oO0bO0o0oDOOoDoOooooooobooogon
24 March 2011

00000 (SUZUKI Yuuichi)
00000000000 0000O0o0oo0000o0oooo0oOoooon
24 March 2011
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00 00 (SUZUKI Yuki)
000000000000 bobOoOo0ooooOoOooOoOooooooooon
24 March 2011

00000 (TERANISHI Noriaki)

Notes on GSB models and smooth Feshbach maps
(GSBOOOOUOOOO Feshbach 0O OOOO)
24 March 2011

00 000 (NAKAMURA Akane)
000 2000 Painlevé VIOOOOO Backlund DOOO0OOO
24 March 2011

00 00 (NAKAYA Masahiro)
Schrodinger 0000000000000 O0OD0OODO0OOODOODOOODOODOODOO
24 March 2011

00 00 (NISHIMOTO Masaki)

On the linear independence of the special values of a Dirichlet series with periodic coefficients
O0000D0000D Dirichlet 00000 O0O0ODOOOOODOOOOO

24 March 2011

00 00 (HATTORI Madoka)
0000000000000 00000000000 Schrodinger 000000
24 March 2011

00 O (HAMAMUKI Nao)

Hamilton-Jacobi equations with discontinuous source terms
Oo000oooooooDooooooooooooog

24 March 2011

00 OO0 (HOSAKA Hideaki)
00000000000000
24 March 2011

00 00O (HOZUMI Hiroyuki)
obooobooboobooboboboobooobooo
24 March 2011

00000 (MATSUMURA Masayoshi)

Amenable actions and crossed products of C*-algebras
ooooooooo c*oo

24 March 2011

00 00 (MATSUMOTO Yuya)

On good reduction of some K3 surfaces
00000 K3ooooooooooo
24 March 2011

00 00 (MIYAKE Taiki)

An invariance principle for wave fronts in a stochastic reaction-diffusion equation
O000000000000O0O0OO0OOOOOO0

24 March 2011
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0 00 (MORI Masaki)

On some generalizations of representation categories of wreath products
gogoobobobboooooobon

24 March 2011

00 OO0 (YOSHIDA Yuto)
Positive maps on matrix algebras
oooooooooo

24 March 2011

00 O (YOSHIYASU Toru)

Parametric h-principle for symplectic submersion relation

(000000000000 000O0O0O0O0OU00O0O0CO0O0DCOO0OODOOUOOOUOOOBDOO
on)

24 March 2011

O 00 (Li Xiaolong)

On R-robustly entropy-expansive diffeomorphisms
goooooooobobooooboobooooooooa
24 March 2011
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3. 000D -0boobuoobgoobg g 17o

Journal of Mathematical Sciences
The University of Tokyo, Vol. 17

Vol. 17 No. 1  Published July 20, 2010

Hajime FUJITA, Mikio FURUTA and Takahiko Yoshida

Torus Fibrations and Localization of Index I-Polarization and Acyclic Fibrations

Xuefeng LIU , Fumio KIKUCHI
Analysis and Estimation of Error Constants for Py and P; Interpolations over Triangular

Finite Elements

Hirotaka FUSHIYA and Shigeo KUSUOKA
Uniform Estimate for Distributions of the Sum of i.i.d. Random Variables with Fat Tail

A.A.George Michael

The Generalized Gluskov-Iwasawa Local Splitting Theorem

Vol. 17 No. 2 Published October 26, 2010

Shuhei YOSHITOMI

Tropical Jacobians in R?

Seiji NISHIOKA
Solvability of Difference Riccati Equations by Elementary Operations

James D. LEWIS

Abel-Jacobi Equivalence and a Variant of the Beilinson-Hodge Conjecture

Atsumu SASAKI
A Generalized Cartan Decomposition for the Double Coset Space SU(2n + 1)\SL(2n +
1,C)/Sp(n,C)

Teruo NAGASE and Akiko SHIMA
On Charts with Two Crossings I: There Exist No NS-Tangles in a Minimal Chart

Noriyuki ABE and Yoichi MIEDA

A Remark on the Geometric Jacquet Functor
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Vol. 17 No. 3 Published March 15, 2011

Manabu YOSHIDA
Ramification of Local Fields and Fontaine’s Property (P,,)

Susumu YAMAZAKI
Remarks on Boundary Values for Temperate Distribution Solutions

to Regular-Specializable Systems

Ondrej BUDAC and Marek FILA
Stabilizing Effect of Diffusion and Dirichlet Boundary Conditions

A.C.YADAYV and Ramji LAL
Smooth Right Quasigroup Structures on 1-Manifolds

Vol. 17 No. 4 Published March 29, 2011

V.A.GALAKTIONOV
Vast Multiplicity of Very Singular Self-Similar Solutions of a Semilinear Higher-Order Diffu-

sion Equation with Time-Dependent Absorption

Yuji UMEZAWA
A Limit Theorem on Maximum Value of Hedging with a Homogeneous Filtered Value Mea-

sure

Akihiro NISHIO and Osami YASUKURA
Orbit Decomposition of Jordan Matrix Algebras of Order Three under the Automorphism
Groups

Daichi KOHMOTO

A Generalization of the Artin-Tate Formula for Fourfolds
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4.000000 -00ono
(2010.4 ~ 2011.3)

Preprint Series

2010-4 Tomohiko Ishida: Second cohomology classes of the group of C'-flat diffeomorphisms of the line.
2010-5 Shigeo Kusuoka: A remark on Malliavin Calculus : Uniform Estimates and Localization.
2010-6 Issei Oikawa: Hybridized discontinuous Galerkin method with lifting operator.

2010-7 Hitoshi Kitada: Scattering theory for the fractional power of negative Laplacian.

2010-8 Keiju- Sono: The matriz coefficients with minimal K-types of the spherical and non-spherical

principal series representations of SL(3, R).

2010-9 Taro Asuke: On Fatou-Julia decompositions.

2010-10 Yusaku Tiba: The second main theorem of hypersurfaces in the projective space .
2010-10 Yusaku Tiba: The second main theorem of hypersurfaces in the projective space .
2010-10 Yusaku Tiba: The second main theorem of hypersurfaces in the projective space.

2010-11 Hajime Fujita , Mikio Furuta and Takahiro Yoshida: Torus fibrations and localization of index

1T - equivariant version and its applications.
2010-12 Nariya Kawazumi and Yusuke Kuno: The logarithms of Dehn twists.
2010-13 Hitoshi Kitada: A remark on simple scattering theory.

2010-14 Kenichi Sakamoto and Masahiro Yamamoto : Corresponding AUTHOR: Initial value/boundary

value problems for fractional diffusion-wave equations and applications to some inverse problems.

2010-15 Nobuhiro Nakamura: Pin™ (2)-monopole equations and intersection forms with local coefficients
of 4-manifolds.

2010-16 Kenji Nakahara: Uniform estimate for distributions of the sum of i.i.d random variables with fat

tail: threshold case.
2010-17 Hidetaka Sakai: Isomonodromic deformation and 4-dimensional Painlevé type equations.

2010-18 Takahito Kashiwabara: On a finite element approximation of the Stokes problem under leak or

slip boundary conditions of friction type.
2010-19 Yusaku Tiba: Holomorphic curves into the product space of the Riemann spheres.

201020 Nariya Kawazumi and Yusuke Kuno: The Chas-Sullivan conjecture for a surface of infinite

genus.
2011-1 Qing Liu: Fattening and comparison principle for level-set equation of mean curvature type.

2011-2 Oleg Yu. Imanuvilov, Gunther Uhlmann, and Masahiro Yamamoto: Global uniqueness in deter-
mining the potential for the two dimensional Schrédinger equation from cauchy data measured on disjoint

subsets of the boundary.
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e 2011-3 Junjiro Noguchi: Connections and the second main theorem for holomorphic curves.

e 2011-4 Toshio Oshima and Nobukazu Shimeno: Boundary value problems on Riemannian symmetric

spaces of the noncompact type.

e 2011-5 Toshio Oshima: Fractional calculus of Weyl algebra and Fuchsian differential equations.
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5. ygooouooon O

Public Lectures - Symposiums - Workshops, etc

gobooobooboo 2010

Workshop on arithmetic geometry at Tambara, 2010
20100 50 240 (O0)O270 (O)
ogooOoOoOoOoOOOOOOOOOOOOOOOOOOOOOOOOO

0ooooo
50 240 (0)

13:1000000000000000
4000000000000

15:00-16:00 000000000 M

Construction of p-adic families of trianguline representations

16:30-17:30 000 000O0O0OO:

Finiteness of crystalline cohomology of higher level

18:00-19:00 0O 0O

50 250 (O)
7:30-8:30 O O
9:00-12.000 00000000

0000 “Olivier Brinon, Représentations p-adiques cristallines et de
OO0 de Rham dans le cas relatif, Mémoires de la SMF, numéro 112 (2008)”

12:00-13:00 00O 0O
13:00-17:000 0000
18:00-19:00 0O O

50260 (0)
7:30-8:30 O O
9:00-12.000 0000000000 OOOOOOOMmM

0000 “Olivier Brinon, Fabrizio Andreatta, Surconvergence des représentations
00 p-adiques : le cas relatif, Astérisque 319 (Représentations p-adiques de

00O groupes p-adiques I : représentations galoisiennes et (p, I')-modules),

00 p. 39-116 (2008)”

12:00-13:00 000

13:45-14:4500000000 0
gbboabooobooobooboboobooboanooad

15:00-16:000 0000000 M

Generalization of the theory of Sen in the semi-stable representation case
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16:30-17:30 000000000
Generalized hypergeometric functions and arithmetic families of

O Calabi- Yau varieties

18:00-19:00 O O O

50270 (0)
7:30-8:30 O O

9:00-12.00000000DOO0OO0DDOOO0O0O0OOM
0000 “Fabrizio Andreatta, Adrian Iovita, Global applications of
00 relative (p,T")-modules I, preprint

12:30000

0000000000 (A)222440010 000000000
O (B)223400010 000000000000 OOOOOOOO

ubooobooooboboooboooooon

Knots, Contact Geometry and Floer Homology
May 24 - 28, 2010

Lecture Hall
Graduate School of Mathematical Sciences
The University of Tokyo
GCOE and Horiba International Symposium

Program

24 May MONDAY

09:25-09:30 Opening Remarks
09:30-10:30 Andras Juhdsz (University of Cambridge)
Cobordisms of sutured manifolds
11:00-12:00 Paul Kirk (Indiana University)
Instantons, Chern-Simons invariants, and Whitehead doubles of (2, ok — 1) torus knots
13:30-14:30 Matt Hedden (Michigan State University)
An invariant for knots in a contact manifold
15:00-16:00 Dylan Thurston (Columbia University)
Bordered Floer Homology
16:20-17:20 Takuya Sakasai (Tokyo Institute of Technology)
Homology cylinders and knot theory
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25 May TUESDAY

09:30-10:30 Michael Hutchings (University of California, Berkeley)
The chord conjecture in three dimensions

11:00-12:00 Sergiy Maksymenko (Institute of Mathematics of NAS of Ukraine)
Deformations of circle-valued Morse functions on surfaces

13:30-14:30 Kaoru Ono (Hokkaido University)
Lagrangian Floer theory on compact toric manifolds

15:00-16:00 Tobias Ekholm (Uppsala University)
Symplectic homology of 4-dimensional Weinstein manifolds and Legendrian homology
of links

16:20-17:20 Vera Vertesi (MSRI, Berkeley)
Legendrian and Transverse Classification of twist knots

26 May WEDNESDAY

09:30-10:30 Nikolai Saveliev (The University of Miami)
Seiberg-Witten invariants and end-periodic Dirac operators
11:00-12:00 Kenji Fukaya (Kyoto University)
Spectral invariant with bulk and its applications

27 May THURSDAY

09:30-10:30 Andrés Stipsicz (Renyi Institute of Mathematics)
Tight contact structures and Dehn surgery
11:00-12:00 Lenhard Ng (Duke University)
Enhanced knot contact homology and transverse knots
13:30-14:30 Ko Honda (University of Southern California)
ECH=HF via open book decompositions I
15:00-16:00 John Etnyre (Georgia Institute of Technology)
Contact geometry, open books and monodromy
16:20-17:20 Masaharu Ishikawa (Tohoku University)
On the compatible contact structures of fibered Seifert links in homology 3-spheres

28 May FRIDAY

09:30-10:30 Eleny Ionel (Stanford University)

Moduli space of holomorphic curves relative singular divisors
11:00-12:00 Vincent Colin (University of Nantes)

ECH=HF via open book decompositions II
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9th workshop on

Stochastic Analysis on Large Scale Interacting Systems

DATE O 13th September (Monday) — 17th September (Friday), 2010
PLACE O Lecture Hall, Graduate School of Mathematical Sciences, University of Tokyo
ORGANIZERSO Tadahisa FUNAKI (Univ. of Tokyo)

Hirofumi OsapA (Kyushu Univ.)

Yoshiki OTOBE (Shinshu Univ.)

This workshop is supported by

e Global COE Program: The research and training center for new development in mathematics,
University of Tokyo.

e Japan Society for the Promotion of Science, Grant-in-Aid for Scientific Research (S: 21224001),
HI: Y. Giga.

e Japan Society for the Promotion of Science, Grant-in-Aid for Scientific Research (A: 22244007),
HI: T. Funaki.

e Japan Society for the Promotion of Science, Grant-in-Aid for Scientific Research (B: 21340031),
HI: H. Osada.

13th September (Monday)
9:00-10:00 (60) Reimbursement for foreign speakers

10:00-10:50 (50) Gregory F. LAWLER (University of Chicago)

Brownian intersection exponent in three dimensions
10:50-11:20 (30) Coffee and Reimbursement

11:20-12:10 (50) Claudio LANDIM (IMPA, Rio de Janeiro)
Nonequilibrium fluctuations for a tagged particle in one-dimensional

ZETo-Tange processes
12:10-14:00 (110) Lunch and Reimbursement

14:00-14:50 (50) Baélint TOTH (Budapest University of Technology)
Superdiffusive bounds on random walks and diffusions with long memory

in the critical dimension
14:50-15:20 (30) Coffee

15:20-16:10 (50) Cédric BOUTILLIER (Paris 6)

Random Young diagrams in a rectangular box

16:20-16:50 (30) Makiko SASADA (University of Tokyo)

Scaling limits for evolutional models of two-dimensional Young diagrams

14th September (Tuesday)

9:30-10:20 (50) Thierry BopINEAU (Ecole Normale Supérieure, Paris)

Finite size corrections for kinetically constrained models

10:30—11:20 (50) Jean-Dominique DEUSCHEL (TU Berlin)

Invariance principle for the random conductance model

11:20-11:40 (20) Coffee
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11:40-12:30 (50) Hideki TANEMURA (Chiba University)

Complex Brownian motion representation of the Dyson modeltanemura.pdf
12:30-14:00 (90) Lunch

14:00-14:50 (50) Jézsef LORINCZI (Loughborough University)

On spectral properties of some non-local operators through stochastic methods
14:50-15:20 (30) Coffee

15:20-16:10 (50) Nicolas DIRR (University of Bath)
Large deviations on the macroscale for an interface in a 1-d Ising model

with Kac interaction

16:20-16:50 (30) Daisuke SHIRAISHI (Kyoto University)

Rigorous exponents for four dimensional random walk trace
15th September (Wednesday)

9:30-10:20 (50) Thomas G. KurTZ (University of Wisconsin-Madison)

Prophetic construction of branching and related processes

10:30-11:20 (50) Marek Biskup (UCLA and University of South Bohemia)

Gibbs measures on permutations of the integers
11:20-11:40 (20) Coffee

11:40-12:30 (50) Jason P. MILLER (Stanford University)
CLE(4) and the Gaussian Free Field

12:30-14:00 (90) Lunch

14:00-14:50 (50) Boris Rozovskil (Brown University)

Quantization of stochastic Navier-Stokes equation
14:50-15:20 (30) Coffee

15:20-16:10 (50) Benoit COLLINS (University of Ottawa and CNRS Lyon 1)

Eigenvalues of vectors in a random subspace

16:20-16:50 (30) Makoto NAKASHIMA (Kyoto University)

Phase transition of measure for branching process in random environment
16th September (Thursday)

9:30-10:20 (50) Jean-Claude ZAMBRINI (GFMUL, Lisbon)

Stochastic contact geometry and associated time reversible dynamics

10:30-11:20 (50) Omer ANGEL (University of British Columbia)

Local time coalescing Brownian motions
11:20-11:40 (20) Coffee

11:40-12:30 (50) Istvin GYONGY (University of Edinburgh)
On stochastic difference equations of parabolic type

12:30-14:00 (90) Lunch
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14:00-14:50 (50) Yunshyong CHOW (Academia Sinica, Taipei)

Simulated annealing and evolutionary games

14:50-15:20 (30) Coffee

15:20-16:10 (50) Hubert LACOIN (Universita degli studi Roma Tre)

Directed polymer on hierarchical lattices

16:20-16:50 (30) Yukio NAGAHATA (Osaka University)

Spectral gap for multi-species exclusion processes

17th September (Friday)

9:30-10:20 (50) Volker BETZ (University of Warwick)

Spatial random permutations and Bose-Einstein condensation

10:30—11:20 (50) Christophe SABOT (Université Lyon 1)

The environment viewed from the particle for certain random walks

in random environment

11:30-12:20 (50) Vladas StporAvicIiUs (CWI and IMPA, Rio de Janeiro)

Abundance of maximal paths

Workshop on Accessory Parameters

100 90 (0)
15:00 — 15:20
15:20 — 16:20
16:50 — 17:50
20:00 — 21:00

100 100 (O)

9:00 — 10:30
11:00 — 12:00

14:00 — 15:00

15:20 — 16:20

20100 100 90040 -100 130000

gobobuoooobbbuoooon
gobbooboooggn
gboooooboooood

oooooo

gooooooooo

Fuchs 00000000000 DOODOOOOOOOTI
oooooooooo

Gauss 0O O0OODOOOOO EulerD00DO0OOODOOOOOO
gooooooood

Gauss OO OOQODOOOO

oooobooobogoo
ooooboobooogooboono 1
ooooboooao

00 Painlevé 00O

oooobooogo

Fuchs DOOO00D0O0OO0O0OO0DOOOODOOOO II
oooobooooao
oooobooooboobooboooboobon
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16:50 — 17:50
20:00 — 21:00
100 110 (O)
9:00 — 10:30
11:00 — 12:00
14:00 — 15:00
15:20 — 16:20

16:50 — 17:50

20:00 — 21:00

100 120 (O)

9:00 - 10:30

11:00 — 12:00

14:00 - 16:00

16:30 — 18:00
20:00 — 21:00

100 130 (O)
9:00 - 10:00
10:00 — 11:00

11:00 — 12:00

000oooooooo
00 ¢O0D0D00O0O0O rigidity index O ¢ middle convolution
Oooooooooo
Fuchs O 0O0OO0OO0OO0O0OOO0OO Risa/Asir0000

oooooooo0o0

oo0o0ooooOoOoOoOoOoOO0 1

gooboodooono obbooooooon
dooboooooooboooooouooooobooooao
0000000000

Fuchs 0OOO0OO0OO0OOOOOODODOOOOOOOO I
goooooooon

0000000000000 O0O0O00000d Fourier OO

J. Fang, C. Sabbah OO0 O Q000

oo0o0ooooooo

A certain reduction of single differential equation to a system
of differential equation in a general case

00 00ooooooo

Whittaker 0000000

oooooooogao
odoodDoooooooooon I
00o00oooooog
00000 Painlevé VIO OO
oooag

oooog

ooooDoooogo
0000000 middle convolution

ooooboooao
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Study Group Workshop for Math-for-Industry

ooo20100 100 25-290

googgobobobobooooobobobooo

go-:0
oboooboboobobooboobobuooboboobobooobo0obOoboooOoodg 250
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gooooo

0000 (00D0000),00 000 (00D0D0000), C. Pandu Rangan (Indian Institute of
Technology), 00 OO0 (00000000000 O0O0OO0O),J.P. Lewis (Weta Digital Ltd. /Victoria
University), 00 0000000000000, Bob Anderssen (CSIRO) , 000 (0 O0OOO0O),
0000 (D0o0Doooooon)

goo
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googno
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Algebraic and geometric aspects of discrete integrable systems:

integrable systems and cluster algebras
December 14 — 17, 2010

Room 002, Graduate School of Mathematical Sciences, The University of Tokyo

14 December (Tuesday)

10:00 — 11:00 Sergey Fomin (University of Michigan)
Total positivity and cluster algebras

11:30 — 12:30 Allan Fordy (University of Leeds)

Cluster Mutation-Periodic Quivers and Associated Laurent Sequences

14:30 — 15:30 Christian Korff (University of Glasgow)

Quantum plactic polynomials and a g-deformation of the su(n) Verlinde algebra
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16:00 — 17:00

17:00 — 18:00

Atsuo Kuniba (University of Tokyo)
Yang-Bazter map, tau functions and crystal energies for type D
Masatoshi Noumi (Kobe University)

Birational Weyl group action on the space of matrices and a discrete integrable
system

15 December (Wednesday)

9:30 - 10:30
11:00 — 12:00
12:00 — 13:00
14:30 — 15:30
16:00 — 17:00
17:00 — 18:00

Yasuhiro Ohta (Kobe University)
Coordinate transformation and discretization for soliton equations

Toshiki Nakashima (Sophia University)

Decorated Geometric Crystals, Monomial Realizations and Polyhedral Realiza-
tions of Crystal Bases

Sergey Fomin (University of Michigan)

Cluster algebras and triangulated surfaces

Andrew Hone (University of Kent)

Symplectic structure of cluster maps associated with quivers

Tomoki Nakanishi (Nagoya University)
Difference equations and cluster algebras I: general T-systems and Y-systems

Rei Inoue (Suzuka University of Medical Science)

Difference equations and cluster algebras II: Poisson structure for integrable
difference equations

16 December (Thursday)

10:00 — 11:00
11:30 — 12:30
14:30 — 15:30
16:00 — 17:00
17:00 — 18:00

Sebastian Zwicknagl (University of Bonn)
Toric Poisson Ideals in Cluster Algebras

Michael Shapiro (Michigan State University)

Poisson geometry of directed networks and integrable lattices
Kenji Kajiwara (Kyushu University)

Motion and Backlund transformations of plane discrete curves

Saburo Kakei (Rikkyo University)
From discrete KP to Yang-Baxter maps

Max Glick (University of Michigan)
The pentagram map and Y-patterns

17 December (Friday)

10:00 — 11:00
11:30 — 12:30
14:30 — 15:30

Yuri Suris (Technical University of Berlin)
On the Lagrangian structure of integrable quad-equations

Claire Gilson (University of Glasgow)
A direct analysis of solitons in BBS’s with background

Junkichi Satsuma (Aoyama Gakuin University)
Solutions of the ultradiscrete Painlevé II equation

Organizers: T. Tokihiro and R. Willox
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RIMS Project Research 2010

Workshop on various zeta functions and
related topics

Organizers K. Matsumoto, T. Nakamura, M. Suzuki

Place The University of Tokyo (Komaba I Campus)
Room #002 of Graduate School of Mathematical Sciences
Date December 21 and 22, 2010
PROGRAM

December 21

10:00-11:00 L. Pankowski
Hybrid universality of L-functions and applications
(joint work with T. Nakamura)

11:15-12:15 M. Suzuki
Zeros of Weng’s zeta functions for Chevalley groups
(joint work with H. Ki and Y. Komori)

14:00-15:00 R. Steuding
Elliptic divisibility sequences, Beatty sequences, and new examples of hyper-
transcendental Dirichlet series

15:15-16:15 R. Garunkstis
Zeros of the Estermann zeta-function. Dependence on the parameters

16:45-17:45 J. Lagarias
Analytic continuation of the Lerch zeta function

December 22

10:00-11:00 Y. Lee
Zeros of periodic zeta functions (joint work with H. Ki)

11:15-12:15 S. Yamamoto
On analytic expressions of the Shintani invariants for real quadratic fields

14:00-15:00 R. Macaitiene

A mixed joint universality theorem for zeta-functions
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15:15-16:15 J. Steuding
Differential Polynomials in Zeta

GCOE Conference “Derived Categories 2011 Tokyo” Program

January 24 (Mon)

14:00-15:00 Yukinobu TODA (IPMU Tokyo): Stability conditions and Bogomolov-
Gieseker type inequalities, T

15:20-16:20 Emanuele MACRI (Utah): Stability conditions and Bogomolov-Gieseker
type inequalities, 11

16:40-17:40 Paolo STELLARI (Universita’ degli Studi di Milano): Fourier-Mukai

functors in geometric contexts

January 25 (Tue)

10:00-11:00 Keiji OGUISO (Osaka): Bounded derived categories of very simple
manifolds

11:30-12:30 Mihnea POPA (UI Chicago): Derived equivalence of irreqular vari-
eties

14:00-15:00 Yoshinori NAMIKAWA (Kyoto): Equivalence problems of symplec-
tic singularities

15:20-16:20 Alexander POLISHCHUK (Oregon): Matriz factorizations and co-
homological field theories

16:40-17:40 Christian SCHNELL (UI Chicago): On the Calabi- Yau threefolds of
Gross-Popescu

January 26 (Wed)

10:00-11:00 Bernhard KELLER (Paris 7): Quiver mutation and quantum diloga-
rithm identities

11:30-12:30 Osamu IYAMA (Nagoya): Stable categories of Cohen-Macaulay mod-
ules and Cluster categories

14:00-15:00 Bertrand TOEN (Montpellier): Derived symplectic structures
15:20-16:20 Izuru MORI (Shizuoka): Fano algebras and quantum projective spaces
16:40-17:40 Marcello BERNARDARA (Universitaet Duisburg-Essen): Derived

categories and rationality of conic bundles

January 27 (Thu)

10:00-11:00 Michel VAN DEN BERGH (Brussel): Derived autoequivalences of
singular elliptic curves and mirror symmetry

11:30-12:30 Dmitry KALEDIN (Steklov): Non-commutative Witt vectors and de
Rham-Witt complex

14:00-15:00 Kentaro NAGAO (Nagoya): Donaldson-Thomas theory for triangu-
lated surfaces

15:20-16:20 Alexander KUZNETSOV (Steklov): Ezceptional collections on Grass-
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mannians

16:40-17:40 Kazushi UEDA (Osaka): On the derived category of the quintic 3-fold

January 28 (Fri)

10:00-11:00 Kyoji SAITO (IPMU Tokyo): Study of vanishing cycles of types A%oo
and D Lo

11:20-12:20 Atsushi TAKAHASHI (Osaka): Mirror Symmetry for Weighted Ho-
mogeneous Polynomials

13:30-14:30 Sabin CAUTIS (Columbia U): Categorical actions and derived equiv-
alences

14:45-15:45 Alexey BONDAL (IPMU Tokyo and Aberdeen): Derived categories
and geometry
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6. Jooono

Colloquium
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7. 0O0oogoo

Seminars

goooboooobooo

40 120 (0)10:30-12:00
.00 00 (00000000000000)

: Degeneracy of holomorphic curves into the complements of hypersurfaces

in a complex projective space

40190 (O0)10:30 — 12:00
: Filippo Bracci (Universita di roma ”Tor Vergata”)

: Loewner’s theory on complex manifolds

240 260 (O0)10:30 — 12:00
: 00 00 (Dooo)
: Deficiencies of holomorphic curves in projective algebraic varieties

: 50100 (O0)10:30 — 12:00
00 000o0oboooocooboobooooon
: ACH-Einstein 0 000000000000 CROOOOOOOOO0O0O0OOO

50170 (0)10:30 — 12:00
.00 00 (0000000

: On the norm defined on the holomorphic maps of compact Riemann surfaces

50 310 (0)10:30 — 12:00
.00 00000000

: Singularities and analytic torsion

: 60 70 (O0)10:30 — 12:00
00 0o0ooobooobooooboooon
000000000 Bergman O OQOQOQOO

:60 140 (O0)10:30 — 12:00
00 000O0ooooooo
:Ch0 LeviOODODODOOOOOODO Leviform OOOOO

60 210 (0)10:30 — 12:00
.00 000000000

. A remark on C1 subharmonicity of the harmonic spans for discontinuously moving

Riemann surfaces

£ 60 280 (0)10:30 — 12:00
;00 000000000000000000

: Total Q-curvature vanishes on integrable CR manifolds
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7050 (0)10:30 — 12:00
.00 00 (0000D0000000000)
. 000000000000000000

70120 (0)10:30 — 12:00
.00 000000000
;000 Gauss 010000000000

100 40 (0)10:30 — 12:00
.00 000000000000)

: The canonical coordinates associated to homogeneous Kaehler metrics on a homogeneous

bounded domain

: 100 180 (O0)10:30 — 11:30
: Sergey Ivashkovitch(d Univ.de LilleO

: Limiting behavior of minimal trajectories of parabolic vector fields on the complex

projective plane.

: 100 180 (0O)13:00 — 14:00
: Philippe Eyssidieux Institut Fourier,Grenoble]

: Degenerate complex Monge-Ampere equations

: 100 26 0 (0)13:00 — 14:30
: Dan Popovicill Toulousel

: Limits of Moishezon Manifolds under Holomorphic Deformations

110 80 (0)10:30 — 12:00
.00 (0oo0)

: Variation of canonical measures under Kaehler deformations

110 150 (0)10:30 — 12:00
.00 00 (0oooo)

. Excess intersections and residues in improper dimension

120 60 (0)10:30 — 12:00
.00 0 (0oooon)
. 0000000000000000000000

120 130 (0)10:30 — 12:00
:000 00 (000D00000)
. 00000000000

120 200 (0)10:30 — 12:00
.00 00 (0oO0)
.000000000000000
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20110 10 170 (0)10:30 — 12:00
.00 00 (0O0O0000)

: Asymptotics of the Bergman function for semipositive holomorphic line bundles

20110 10 240 (0)10:30 — 12:00
.00 00 (0oOo0)

: Toward a complex analytic 3-dimensional Kleinian group theory

220110 10 310 (O0)10:30 — 12:00
: Damian Brotbek (Rennes Univ.)

: Varieties with ample cotangent bundle and hyperbolicity

goooobooaooo

:40 50 (0)16:40 - 18:10
: Alexandru Dimca (Université Nice-Sophia Antipolis)

: From Lang’s Conjecture to finiteness properties of Torelli groups

:40 190 (O0)16:40 — 18:10
:00 00 (D0oDoUooOooooooon)
:gooooobooooooboo

40 260 (0)16:40 — 18:10
.0 00 (00000000000000)

: The unirationality of the moduli spaces of 2-elementary K3 surfaces

: 50 100 (O0)16:40 — 18:10
:00 00 (D00OD0oUoOooooooon)
:Grassmann 000000000 OOOOOOOOO

50 170 (0)16:40 — 18:10
: 0000 (0000000 oOooo (RIMS))
: On the GIT stability of Polarized Varieties

:50 240 (0)16:40 — 18:10
;0000 (0oooono)

: A counterexample of the birational Torelli problem via Fourier—-Mukai transforms

: 50 310 (0)16:40 — 18:10
: 00 0 (D0ooooooooooon)
: On Pfaffian Calabi-Yau Varieties and Mirror Symmetry

60 70 (0)16:40-18:10
: Xavier Roulleau (0000000000 O00OODO)

: Genus 2 curve configurations on Fano surfaces
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:60 140 (O)16:40-18:10
: Yongnam Lee (Sogang University)

: Slope of smooth rational curves in an anticanonically polarized Fano manifold

60 210 (0)16:40-18:10
.00 0 (0oooon)
. 000000000000000000000

70 50 (0)16:40-18:10
.00 00 (0ooon)

: Rational curves on hypersurfaces

: 70120 (0)16:40-18:10
000 (0ooooo)

: Flips of moduli of stable torsion free sheaves with ¢; = 1 on 12

.70 290 (0)14:30-16:00
.00 00 (00000000000000)

: Homological Mirror Symmetry for 2-dimensional toric Fano stacks

:90 60 (0)16:40-18:10
: Remke Kloosterman (Humboldt University, Berlin)

: Non-reduced components of the Noether-Lefschetz locus

: 100 180 (O)16:40-18:10
:00 00 (D0ooDoOooooooooon)
:gooobobooboobooooboooon

110 10 (0)16:40-18:10
.00 0 (00000000000000)

: How to estimate Seshadri constants

110 150 (0)16:40-18:10
;00 00 (00000000000000)

: Generators of tropical modules

2110 16 0 (0)16:30-18:00
: Viacheslav Nikulin (Univ Liverpool and Steklov Moscow)

: Self-corresponences of K3 surfaces via moduli of sheaves

2110 290 (0)16:40-18:10
:00 00 (DOboOoOoooooooooooon)

: K3 surfaces and log del Pezzo surfaces of index three

: 120 130 (0)16:40-18:10
: Sergey Fomin (University of Michigan)

: Enumeration of plane curves and labeled floor diagrams
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: 120 200 (O)16:40-18:10
: 00 00 (Doooooooooooon)

: On the minimal model theory from a viewpoint of numerical invariants

220110 10 170 (O0)16:40-18:10
: Dano Kim (KIAS)

: L2 methods and Skoda division theorems

220110 10 310 (O0)16:40-18:10
: Sukmoon Huh (KIAS)

: Restriction maps to the Coble quartic

gbooooooooboo

: 40 130 (0)16:30 — 18:00
: Christian Kassel (CNRS, Univ.de Strasbourg)

: Torsors in non-commutative geometry

: 40 200 (0O)16:30 — 18:00
: Helene Eynard-Bontemps (0 0000000000000, JSPS)

: Homotopy of foliations in dimension 3.

.40 270 (0)16:30 — 18:00
;00 00 (0O0O0D000)

: On the complex volume of hyperbolic knots

:50 110 (O0)16:30 — 18:00
: 00 00 (Doooooooooooon)
: The logarithms of Dehn twists

: 50 180 (O)16:30 — 18:00
: 00 00 (Doooooooooon)
: On roots of Dehn twists

: 60010 (O)17:00 — 18:30
: 00 00 (Dooouooooooooon)
: On Fatou-Julia decompositions

60 150 (0)16:30 — 18:00
.00 00 (000D00000)

: On exceptional surgeries on Montesinos knots (joint works with In Dae Jong and Shigeru Mizushima

:60 290 (O0)16:30 — 18:00
: 00 00 (Dooouooooooooon)

: Non-commutative Reidemeister torsion and Morse-Novikov theory
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70 60 (0)17:00 — 18:00
.00 0 (000000000000)

: On the cohomology of free and twisted loop spaces

.70 130 (0)16:30 — 18:00
: Marion Moore (University of California, Davis)

: High Distance Knots in closed 3-manifolds

;70200 (O)17:00 — 18:00
: 00 00 (University of Iowa)

: A polynomial invariant of pseudo-Anosov maps

: 70270 (0)16:30 — 18:00
000 (0ooooo)

: Quandle homology and complex volume (Joint work with Yuichi Kabaya)

£ 100 120 (0)16:30 — 18:00
: Andrei Pajitnov (Univ.de Nantes, 0000 000000000O0)

. Asymptotics of Morse numbers of finite coverings of manifolds

: 100 190 (O)16:30 — 18:00
: Jinseok Cho (0O OODO)

: Optimistic limits of colored Jones invariants

: 100 260 (O)17:00 — 18:00
: 0000 (DooDoOoooooon)

: Quantum fundamental groups and quantum representation varieties for 3-manifolds

110020 (0)16:30 — 18:00
: Daniel Ruberman (Brandeis University)

: Periodic-end manifolds and SW theory

110 90 (0)17:00 — 18:00
.00 00 (0000)

: Characterising bumping points on deformation spaces of Kleinian groups

110 160 (0)16:30 — 18:00
.00 0 (QOoooo)

: On a colored Khovanov bicomplex

110 300 (0)16:30 — 18:00
;0000 (00000000000000)

: Pin?(2)-monopole equations and intersection forms with local coefficients of 4-manifolds

: 120 70 (0)16:30 — 18:00
: Raphael Ponge (00000000000 DOOO)

: Diffeomorphism-invariant geometries and noncommutative geometry
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© 120 140 (0)16:30 — 18:00
: Kenneth Schackleton (IPMU)

: On the coarse geometry of Teichmueller space

220110 10 110 (O0)16:30 — 18:00
:00 00 (D0oDoUooooooooon)

: The Chas-Sullivan conjecture for a surface of infinite genus

220110 10 250 (O0)16:30 — 17:30
:00 0 (D0o0oooUoooooooon)
:gboooboobooboobobooobooboo

LieOOOOOOODO

4060 (0)16:30 - 18:00
.00 0 (QoOoo)

: On the characters of tempered modules of affine Hecke algebras of classical type

40 150 (0)16:30 — 18:00
: Uuganbayar Zunderiya (Nagoya University)
:0000oooooooog

: 40 200 (0O)16:30 — 18:00
: 00 00 (Dobooooooooooon)
: 00000000000 SL(2,R) 000000

40 270 (0)16:30 — 18:00
.00 00 (0000D0000000000)
: Vogan-Zuckerman 0 0000000000000

:50 110 (O0)16:30 — 18:00
: 00 00 (Doooooooooooon)
: On a finite W-algebra module structure on the space of continuous

Whittaker vectors for an irreducible Harish-Chandra module

: 50 180 (O)16:30 — 18:00
: B. Speh (Cornel University)

: On the eigenvalues of the Laplacian on locally symmetric hyperbolic spaces

: 50250 (0)17:00 — 18:00
;000 (0ooo)

: On endoscopy, packets, and invariants

: 60 80 (O0)17:00 — 18:30
: 00 00 (Sophia University)

: Automorphism groups of causal Makarevich spaces
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.70 150 (0)14:30 — 16:00
: Soo Teck Lee (Singapore National University)

: Pieri rule and Pieri algebras for the orthogonal groups

:90 10 (O0)16:30 — 18:00
: Bernhard Miihlherr (Justus-Liebig -Universitat Giessen)
: Groups of Kac-Moody type

: 100 260 (O)16:30 — 18:00
: Daniel Sternheimer (Keio University and Institut de Mathematiques de Bourgogne)

: Some instances of the reasonable effectiveness (and limitations) of symmetries

and deformations in fundamental physics

2110 20 (0)16:30 - 18:00
: Michael Eastwood (University of Adelaide)

: Twistor theory and the harmonic hull

2120 210 (0)16:30 — 18:00
: 00 00 (Doooooooooooon)

: Some relation between the Weyl module and the crystal basis of the tensor product

of fudamental representations

220110 10 180 (O)17:00 — 18:00
: Pierre Clare (Universite Orleans and the University of Tokyo)

: Connections between Noncommutative Geometry and Lie groups representations

goooobooaooo

40130 (0)16:30 — 18:00
: Jean-Marc Bouclet (0000000000 0OO)

: Strichartz estimates and the Isozaki-Kitada parametrix on asymptotically hyperbolic manifolds

:60 150 (O0)16:30 — 18:00
: 0000 (00DOo0o ooooo)

: Sato’s counterexample and the structure of generalized functions

: 60 220 (0)16:30 — 18:00
: Ivana Alexandrova (East Carolina University)

: Resonances for Magnetic Scattering by Two Solenoidal Fields at Large Separation

: 70 130 (0)17:00 — 18:00
: Carlos Villegas Blas (0000000 0O0ODO)

: On a limiting eigenvalue distribution theorem for perturbations of the hydrogen atom
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:90 280 (O0)16:30 — 18:00
: Pavel Exner (Czech Academy of Sciences)

: Some spectral and resonance properties of quantum graphs

110 160 (0)16:00 — 16:45
;00 00 (00000 00000)

: Hyperfunctions and vortex sheets

110 160 (0)17:00 — 18:30
: L.Boutet de Monvel (University of Paris6)

: Residual trace and equivariant asymptotic trace of Toeplitz operators

PDEOUOOOOOO

40 280 (0)10:30 — 11:30
: Marcus Wunsch (Kyoto University)
: GLOBAL AND SINGULAR SOLUTIONS TO SOME HYDRODYNAMIC EVOLUTION

EQUATIONS

;50 120 (0)10:30 — 11:30
: Jean-Pierre Puel (Graduate School of Mathematical Sciences The University of Tokyo)

: Exact controllability for incompressible fluids

: 50 260 (0)10:30 — 11:30
: Giovanni Pisante (Department of Mathematics Hokkaido University)
: A SELECTION CRITERION FOR SOLUTIONS OF A SYSTEM OF EIKONAL EQUATIONS

220110 10 260 (0)10:30 — 11:30
: Jong-Shenq Guo (Department of Mathematics, Tamkang University)

: Quenching Problem Arising in Micro-electro Mechanical Systems

oooooood

40140 (0)17:30 - 18:30
: Gerard Laumon (CNRS,Universite Paris XI-Orsay)

: The cohomological weighted fundamental lemma

50120 (0)17:30 — 18:30
.00 0 (00000000000000)

: Differences between Galois representations in outer-automorphisms of the fundamental groups

and those in automorphisms, implied by topology of moduli spaces

:60 20 (0)16:30 - 17:30
: 00 00 (D0ooooooooooon)
: On some algebraic properties of CM-types of CM-fields and their reflex fields
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: 6090 (O0)16:15 - 17:15
: Richard Hain (Duke O O)

: Universal mixed elliptic motives

: 6090 (0)17:30 — 18:30
: Fabrice Orgogozo (CNRS Ecole polytechnique)
:0oddoogobbbboooooobbbbuoooooo

60 160 (0)16:30 — 17:30
: Luc Tllusie (Universite de Paris-Sud)

: Vanishing theorems revisited, after K.-W. Lan and J. Suh

:70 70 (O0)16:30 — 17:30
: 00 00 (Doooooooooooon)
: On the stable reduction of Xg(p*)

£ 100 60 (0)16:30 - 17:30
: Hélene Esnault (Universitdt Duisburg-Essen)

: Finite group actions on the affine space

110 170 (0)16:30 — 17:30
.00 0 (00000000000000)
:F200000000000000000000000000000

120 10 (0)16:30 — 17:30
.0 000 (00000000000)

: On a problem of Matsumoto and Tamagawa concering monodromic fullness of hyperbolic curves

120 10 (0)17:45 - 18:45
: Marco Garuti (University of Padova)

: Galois theory for schemes

120 220 (0)16:30 — 17:30
;00 (00000000000000)
. 000000000 p0000 p0000O0D0 p-000000000000

220110 10 120 (O0)16:30 — 17:30
: Zhonghua Li (OOOOO0O0OOOOOOOODO)

: On regularized double shuffle relation for multiple zeta values

220110 10 120 (O)17:45 — 18:45
: Dan Yasaki (North Carolina University)

: Spines with View Toward Modular Forms

20110 10 260 (0)16:30 — 17:30
.00 00 (0oOoo)
.00000000000000 P-0 Gross-Zagier 00
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220110 20 100 (O)11:00 — 12:00
: Joseph Ayoub (University of Zurich)

: The motivic Galois group and periods of algebraic varieties

gobogooboooboooodg

40 140 (0)10:30 — 11:30
.00 00 (000000000000)
. 0000000000000000000000000000000000000

obooo—tooooooooboboooboobooooooboobon

: 40 210 (0O0)10:30 — 11:30
: 00 0 (D0ooooooooooo)
:go00oooboooobooboooooboooo

250190 (O0)10:30 — 11:30
: 00 0 (D0ooooooooooon)
:g00oooOobooobooobooooobooooon

70 70 (0)10:30 — 11:30
.00 00 (0000000000000000)
. 0000000000000000000000000000

100 200 (0)10:30 — 11:30
.00 00 (000O0000)
.00000200000000000

220110 10 190 (O0)10:30 — 11:30
: 000 00 (Cooooooooon)
cMullinsOOOOOO0O00OOO

googobooan

40 280 (O)15:00 — 16:10
;0000 (00oooo0)

: A Markov process for circular data

50190 (0)15:00 — 16:10
.00 00 (00000000000000)
:00000000000000000 YUIMAOOOOOOOO

50260 (0)16:20 — 17:30
.00 00 (0000 0000000000000)
:R-YuimaO0OODOOOOOOODOO0OO0O0O0O0D00000000000000
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6090 (0)15:00 — 16:10
.00 00 (0000D0000000000)

: Weak convergence of Markov chain Monte Carlo method and its application to Yuima

: 70 150 (O0)15:00 — 16:10
: 00 00 (Dooooooooooon)
: Mighty convergence in LAD type estimation

: 100 60 (O0)15:00 — 16:10
: 00 00 (DoooUooooooooooon)
: Elasticnet 0 0 00 0O 00O Multiple Kernel Learning 0 0 0 O

20110 10 190 (O)15:00 - 16:10
;0000 (0ooo)

: Notes on estimating the probability of ruin and some generalization

220110 10 260 (O)15:00 — 16:10
: 00 00 (Victoria University of Wellington)

: Semi-parametric profile likelihood estimation and implicitly defined functions

220110 20 20 (O)15:00 - 16:10
: 0000 (ooo)
: An Attempt to formalize Statistical Inferences for Weakly Dependent Time-Series

Data and Some Trials for Statistical Analysis of Financial Data

gbooooood

220110 20 230 (0)14:00 — 14:45
: Dimitri Yafaev (Univ. Rennes 1)

: The semiclassical limit of eigenfunctions of the Schroedinger equation and

the Bohr-Sommerfeld quantization condition, revisited

220110 20 230 (O0)15:00 — 15:45
: David Damanik (Rice University)

: Uniform localization

220110 20 230 (O0)16:15 — 17:00
: Erik Skibsted (Aarhus University)

: Global solutions to the eikonal equation

220110 20 230 (O)17:15 — 18:00
: Christian Gerard (Univ. Paris Sud 11)

: Applications of microlocal analysis to quantum field theory on curved space-times
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: 40 220 (0)16:30 — 18:00
: Nigel Higson (Pennsylvania State Univ.)

: The Baum-Connes Conjecture and Group Representations

:50 60 (0)16:30 — 18:00
: 00 0 (D0Dooooooooooon)

: Connes-Landi Deformation of Spectral Triples

: 50 270 (O0)16:30 — 18:00
: Catherine Oikonomides (00000000000 0O0ODO)

: The C*-algebra of codimension one foliations which are almost without holonomy

: 60 30 (0)16:30 - 18:00
: 00 0 (D0oo0ooooooooon)
: Fixed Points in the Stone-Cech boundary of Groups

:60 100 (O0)16:30 — 18:00
: Mikael Pichot (IPMU)

: Random groups and nonarchimedean lattices

: 60 170 (O0)16:30 — 18:00
: Feng Xu (UC Riverside)

: On a relative version of Wall’s conjecture

60 240 (0)16:30 — 18:00
: Thomas Sinclair (Vanderbilt Univ)
: Strong solidity of factors from lattices in SO(n,1) and SU(n,1)

70 60 (O0)16:30 — 18:00
: Robert Sims (Univ. Arizona)

: On the Existence of the Dynamics for Anharmonic Quantum Oscillator Systems

.70 80 (0)16:30 — 18:00
: Dave Penneys (UC Berkeley)

: Killing weeds with annular multiplicities *10 via quadratic tangles

;70 150 (O0)16:30 — 18:00
:00 00 (D0ooDoUooooooooon)

: Type II; von Neumann representations for Hecke operators on Maass forms (after F.Radulescu)

70220 (0)16:30 — 18:00
: Owen Sizemore (UCLA)
: W* Rigidity for actions of wreath product groups
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100 140 (0)16:30 — 18:00
.00 00 (0000D0000000000)

: Nonstandard analysis for operator algebraists

£ 100 210 (0)16:30 — 18:00
: Benoit Collins (Univ. Ottawa)

: Free probability and entropy additivity problems for Ouantum information theory

: 100 280 (O)16:30 — 18:00
: 00 0 (00obo0ooooooooon)

: Type III representations of the infinite symmetric group

110 40 (0)16:30 — 18:00
.00 00 (00000000000000)

: Nonequilibrium Statistical Mechanics

110 180 (0)16:30 — 18:30
: Jean Roydor (Univ. Tokyo)

: Perturbation of dual operator algebras and similarity

110 250 (0)16:30 — 18:00
.00 00 (000000)
:KacO0ODDOOOO

110 300 (0)16:30 — 18:00
: Yi-Jun Yao (Fudan Univ.)

: Noncommutative geometry and Rankin-Cohen brackets

: 120 90 (O0)16:30 — 18:00
: Ryszard Nest (Univ. Copenhagen)
: Spectral flow associated to KMS states with periodic KMS group action

£ 120 160 (0)15:15 - 16:15
: Nicolas Monod (EPFL)

: Fixed point theorems and derivations

2120 16 0 (0)16:30 — 18:00
: Marco Merkli (Memorial Univ. Newfoundland)

: Evolution of Quantum Dynamical Systems

220110 10 110 (O0)16:30 — 18:00
: Raphael Ponge (00000000000 DOOO)

: Noncommutative geometry and diffeomorphism-invariant geometries

22011000 130 (O0)16:30 — 18:00
: Robert Coquereaux (CNRS/CPT)

: Global dimensions for fusion categories of type (G, k)
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220110 10 180 (O0)16:30 — 18:00
: Claude-Alain Pillet (Univ. de Toulon et de Var)

: Scattering induced current in a tight binding band

220110 10 200 (O0)16:30 — 18:00
: 00000 (DoOo0ooooooooooo)
: Property (TT)/T and homomorphism rigidity into Out(Fn)

220110 10 270 (O0)16:30 — 18:00
: 0000 (Dooooo)

: Entire Cyclic Cohomology of Noncommutative Riemann Surfaces

220110 10 280 (O)14:45 - 16:15
: 0000 (Oooo)
: Semiprojectivity of graph algebras

220110 20 100 (O0)16:30 — 18:00
: Alan Weinstein (UC Berkeley)

: Symplectic and quantum categories

220110 20 180 (O0)10:30 — 12:00
: Pedram Hekmati (Univ. Adelaide)

: Dirac families and 1-cocycles

gbooooood

:40 150 (O0)16:00 — 17:30
: Alberto Tesei (University of Roma 1)

: Long-time behaviour of solutions of a forward-backward parabolic equation

240 220 (O0)16:00 — 17:30
: Jens Starke (00O 0OO0DOODO)
: Deterministic and stochastic modelling of catalytic surface processes

60 100 (0)16:00 — 17:30
: Christian Klingenberg (Wuerzburg 0O 0O)

: Hydrodynamic limit of microscopic particle systems to conservation laws to fluid models

60 240 (0)16:00 — 17:30
.00 00 (0000000000000)
.000000000000000

;70 80 (O)16:00 — 17:30
: Anna Vainchtein (University of Pittsburgh, Department of Mathematics)

: Effect of nonlinearity on the steady motion of a twinning dislocation
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220110 10 270 (O0)16:00 — 17:30
: Nitsan Ben-Gal (The Weizmann Institute of Science)

: Attraction at infinity: Constructing non-compact global attractors in the slowly

non-dissipative realm

220110 20 100 (O)15:30 — 16:30
: Jean-Michel Coron (University of Paris 6)

: Control and nonlinearty

220110 20 170 (O0)16:00 — 17:30
: Thomas Giletti (University of Paul Cezanne(Marseilles))

: Study of propagation phenomena in some reaction-diffusion systems

£ 20110 20 240 (0)16:00 — 17:00
: Arnaud Ducrot (University of Bordeaux 2)

: Travelling waves for a size and space structured model in population dynamics:

Point to sustained oscillating solution connections

220110 20 240 (O0)17:10 — 18:10
: Enrique Zuazua (Basque Center for Applied Mathematics)

: Some open problems in PDE control

oboooooobooooooo

240 190 (0)16:30 — 18:00
: 000 O (Memorial Sloan-Kettering Cancer Center)
:0oodoodobobbboooooooobooon

gbooabooan

: 100 60 (O)14:45 - 16:15
: 00 0 (00ooooooooooo)

: Handle attaching in wrapped Floer homology and brake orbits in classical Hamiltonian systems

: 100 60 (O0)16:30 — 18:00
: 00 00 (Doooooooooon)

: Mirror Symmetry for Weighted Homogeneous Polynomials

gobogoobooooboooodg

90 110 (0)13:00 — 14:00
.00 00 (000000 00000 0000)
. BC,0 ¢0000000000000000000

90 110 (0)14:30 — 15:30
.00 00 (0DO00)
: TBA
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90 110 (0)16:00 — 17:00
.0 00 (000000000000)
. AGTOOO0O0O0D00

90 120 (0)10:30 — 11:30
.00 00 (000000)
. 000000000000000000000

90 120 (0)13:00 — 14:00
.00 00 (00000000000000)
. WOoOooooooo

90 120 (0)14:30 — 15:30
.000 00 (0O000)

: Quantizing the difference Painlevé VI equation

:90 120 (0)16:00 — 17:00
.00 00 (0000D00O0)
:100000 MacdonaldOOOOODOOOODOOOODOOOOO

:90 130 (0)10:30 — 11:30
;0000 (00000000000000)
:CYCODAHADODODOOOOOOOOO ¢KZOOOOO000O

£ 90 130 (0)13:00 — 14:00
;0000 (0ooo)
. CFT,0000000000, Nekrasov 00O

90 130 (0)14:30 — 15:30
;00 00 (0O0O0D000)

: Twisted de Rham theory—resonances and the non-resonance

:90 140 (O0)10:30 — 11:30
: 00 000 (booo)
: AGT 0O 0O 0O recursion formula

90 140 (0)13:00 — 14:00
.00 00 (0oOo)
:Belavin0 ROO0 300000000000000000

obooooobooooooboo

40 170 (0)13:30 — 14:30
.00 0 (0oOo0oo0)
: Sp(2,C) 00000 Whittaker O O
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:40 170 (O0)15:00 — 16:00
: 00 00 (Dooooo)
: A paving of the Siegel 10-fold of positive characteristic

50 150 (0)13:30 — 14:30
.00 00 (00000000000)

: Strict positivity of the central values of some Rankin-Selberg L-functions

: 50 150 (O0)15:00 — 16:00
: 00 00 (Dooouooooooooon)
:go00oobooboooobooboooooboboooooo

IPMU Komaba Seminar

.40 260 (0)16:30 — 18:00
;00 00 (00000000000000)

: The correspondence between Frobenius algebra of Hurwitz numbers and matrix models

: 100 180 (O)16:30 — 18:00
: Todor Milanov (IPMU)

: Quasi-modular forms and Gromov-Witten theory of elliptic orbifold P!

2110 260 (O)14:40 — 16:10
: 00 00 (Cornell University)

: Hamiltonian torus actions on orbifolds and orbifold-GKM theorem (joint work with T.Holm)

110 290 (0)16:30 — 18:00
: Scott Carnahan (IPMU)

: Borcherds products in monstrous moonshine.

220110 10 310 (O0)16:30 — 18:00
: Kwok-Wai Chan (IPMU, the University of Tokyo)

: Mirror symmetry for toric Calabi-Yau manifolds from the SYZ viewpoint

gbooabooan

£ 40 150 (0)16:00 — 17:00
: Claude Mitschi (Univ. de Strasbourg)

: The Galois group of projectively isomonodromic deformations

50 280 (0)16:30 — 18:00
.00 00 (000000)
. 000000000000
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60 170 (0)16:30 — 18:00
.00 00 (0oOoo)
. 0000000000000000000

: 60 250 (O0)16:30 — 18:00
: 00 00 (Dooouooooooooon)
: Euler transform and Weyl groups of symmetric Kac-Moody Lie algebras

: 120 30 (O0)16:30 — 18:00
;00 00 (Dooo)
: Painleve 0 300000000

120 40 (0)9:30 - 10:30
.00 00 (0oO0)
. 000000000000 quivee D00

120 40 (0)10:40 — 11:40
;0000 (0ooo)
:0000000000000000000000

120 40 (0)13:00 — 14:00
.00 00 (00000000000000)
;00000 Heun OO OO WeyOOODODO

: 120 40 (O0)14:10 — 15:10
: 0000 (ooo)
:gbooobooboooobooboobOobooobooboon

2120 40 (0)15:30 - 16:30
: 0000 (Cooooo)
:gboooboobooooboobooobooboboobooboboooobooboon

20110 20 160 (0)13:30 — 14:30
: H.Sakai (00 00)

: Isomonodromic deformation and 4-dimensional Painlevé type equations

220110 20 16 0 (O)14:45 — 15:45
: HKawakami (00 0O0)

: Degeneration scheme of 4-dimensional Painlevé type equations

(Joint work with H.Sakai and A.Nakamura)

220110 20 160 (O0)16:00 — 17:00
: S.Nishioka (DO O00O)
: Solvability of difference Riccati equations
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220110 20 170 (O)11:00 — 12:00
: L. Di Vizio (Universite Paris7)

: Overview of local theory of g-difference equations and summation, 1

220110 20 170 (O0)13:30 — 14:30
: Y. Katsushima (University of Tokyo)

: Bounded operators on Gevrey spaces and additive difference operators x

(in a view of differential operators of infinite order)

220110 20 170 (O)14:45 — 15:45
: K. Matsuya (University of Tokyo)

: Blow-up of solutions for a nonlinear difference equation

220110 20 170 (O0)16:00 — 17:00
: L. Di Vizio (Universite Paris7)

: Overview of local theory of g-difference equations and summation, 2

£ 20110 20 180 (0)10:15 - 10:45
: Y. Ohyama (Osaka University)

: Degeneration shceme of basic hypergeometric equations and ¢-Painlevé equations

220110 20 180 (O0)11:00 — 12:00
: T. Morita (Osaka University)

: Connection problem on the Hahn-Exton ¢-Bessel functions

220110 20 180 (O0)13:30 — 14:30
: M. Yamaguchi (University of Tokyo)

: Rigidity index and middle convolution of ¢-difference equations (Joint work with H.Sakai)

220110 20 180 (O)14:45 — 15:45
: L. Di Vizio (Universite Paris 7)

: Arithmetic theory of g-difference equations and applications (Joint work with C. Hardouin)

GCOEDODOOO

: 50 120 (0)16:30 — 18:00
:00 00 (Doooooooooon)
:goooboboobooboooboooo

50 260 (0)16:30 — 18:00
.00 00000000000000000)

: Existence and non-existence of global solutions for a discrete semilinear heat equation
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: 6090 (O0)16:30 — 18:00
: 00 00 (Doooooooo)
gubogboboboboaoboaboobooban

: 60 230 (0)16:30 — 18:00
.00 00 (0000000000000 (00))
. 0000000000000—000000000000—

60 240 (0)16:00 — 17:30
.00 00 (0000000000000 (00))
.000000000000000

70 70 (0)17:00 — 18:00
.00 0 (0000000000000)
. 000000000000000000000

;70 280 (O0)16:30 — 18:00
: 00 00 (Doooooooooooon)
:00000000000000000000000 Galerkin O

70300 (0)16:30 — 17:30
: Oleg Emanouilov (Colorado State University)

: Global uniqueness in determining a coefficient by boundary data on small subboundaries

: 80 60 (O0)15:00 — 16:30
: Matthieu Alfaro (University Montpellier 2)

: Motion by mean curvature and Allen-Cahn equations

120 30 (0)13:30 - 14:30
: Nalini Joshi (University of Sydney)

: Geometric asymptotics of the first Painleve equation

: 120 30 (0)11:00 — 12:00
: Jarmo Hietarinta (University of Turku)
: Discrete Integrability and Consistency-Around-the-Cube (CAC)

2120 220 (0)11:00 - 12:00
: Mourad Bellassoued (Faculté des Sciences de Bizerte)

: Stability estimates for the anisotropic Schrodinger equations from the Dirichlet to Neumann map

220110 20 140 (O0)13:00 — 14:00
: Jin Cheng (Fudan University)

: Unique continuation on the analytic curve and its application to inverse problems.

220110 30 40 (O)17:00 — 18:00
: Oleg Emanouilov (Colorado State University)

: Inverse boundary value problem by measuring Dirichlet data and Neumann data on disjoint sets
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£ 20110 30 80 (0)15:00 — 16:30
: Dimitri Yafaev (Univ. Rennes 1)

: Diagonal singularities of the scattering matrix and the inverse problem at a fixed energy

GCOEODOOOOO

60 10 (0)16:30 — 18:00
: Birgit Speh (Cornel University)

: Introduction to the cohomology of locally symmetric spaces

£ 60 30 (0)16:30 — 18:00
: Birgit Speh (Cornel University)

: Introduction to the cohomology of locally symmetric spaces 2

:60 170 (O0)16:30 — 18:00
: Feng Xu (UC Riverside)

: On a relative version of Wall’s conjecture

60 260 (0)13:50 — 14:50
: Feng Xu (UC Riverside)

: On a subfactor generalization of Wall’s conjecture

110 50 (0)16:30 — 18:00
: Michael Eastwood (Australian National University)

: How to recognise the geodesics of a metric connection

£ 110 80 (0)16:30 - 18:00
: Michael Eastwood (Australian National University)

: Invariant differential operators on the sphere

ooboooao

40 190 (0)16:00 — 17:00
: Cyrill Muratov (New Jersey Institute of Technology)

: Droplet phases in non-local Ginzburg-Landau models with Coulomb repulsion in two dimensions

.40 280 (0)16:00 — 17:30
: Luclllusie (00O O0O0OO0O0OOOOOOOO /Paris00O0)

: Independence of families of /-adic representations and uniform constructibility

: 50 70 (O0)16:00 — 17:30
: Luclllusie (0000000 OO0OOOOO /Paris00O0)

: Independence of families of /-adic representations and uniform constructibility
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50120 (0)15:30 — 17:00
: Luc Nlusie (000 00000000000 /Paris000)

: Independence of families of ¢-adic representations and uniform constructibility

: 60 250 (O0)15:00 — 16:00
: 00 00 (Dooouooooooooon)

. Quasi-homomorphism rigidity with noncommutative targets

:60 250 (O0)16:30 — 17:30
: 00 00 (Dooouooooooooon)

: Ruelle-Lanford functions for quantum spin systems

£ 60 260 (0)10:00 — 11:00
.00 00 (0oO0)

: On the predual of non-commutative H°

:60 260 (O0)11:20 — 12:20
.00 00 (00O00)
: ZN-actions on UHF algebras of infinite type

60 260 (0)13:50 — 14:50
: Feng Xu (UC Riverside)

: On a subfactor generalization of Wall’s conjecture

: 60 260 (O0)15:10 — 16:10
:0 00 (0ooo)

: Group actions on Kirchberg algebras

.80 50 (0)16:30 — 17:30
: Yongzhi Steve Xu (University of Louisville, USA)

: Radiation Conditions for Wave in Stratified Medium and Related Inverse Problems

: 80 60 (O0)15:30 — 16:30
: Leevan Ling (Hong Kong Baptist University)
. A Spectral Method for Space—Time Fractional Diffusion Equation

: 80 60 (0)16:45 — 17:45
: Mourad Choulli (University of Metz)

: A multidimensional Borg-Levinson theorem

290 30 (0O)14:30 — 15:30
: Luc Robbiano (University of Versailles)

: Carleman estimates and boundary problems.

90 40 (0)09:30 — 11:00
: Bernhard Miihlherr (Justus-Liebig-Universitdt Giefien)
: Mini-course on Buildings (1/3)
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:90 40 (O0)11:10 — 12:40
: Bernhard Miihlherr (Justus-Liebig-Universitiat Giefien)
: Mini-course on Buildings (2/3)

9090 (0)16:30 — 18:00
: Bernhard Miihlherr (Justus-Liebig-Universitidt Giefien)
: Mini-course on Buildings (3/3)

: 100 280 (O0)10:40 — 12:10
: Jean Meyer, 0O OO (BNPOOOOUOOOOODOOOODODOOOOOOO)
: Market,Liquidity and Counterparty Risk

2110 10 (0)16:00 — 17:00
: Michel Cristofol (00 O0ODOO)

: Inverse problems in non linear parabolic equations : T'wo differents approaches

110 10 (0)17:15 - 18:15
: Patricia Gaitan (00 00O00O0O)

: Inverse Problems for parabolic System

110 20 (0)13:00 — 16:10
: Vladimir Bogachev (Moscow)

: The Malliavin calculus on configuration spaces and applications

2110 40 (0)10:40 — 12:10
: Jean Meyer, 00 OO0 (BNPOOOOOOOOOOOOOOOOOOOOOO)
: Market,Liquidity and Counterparty Risk

120 16 0 (0)13:00 — 14:30
: Sebastien Hitier (BNP Paribas,Head of Quantitative Research, Credit Asia)
: Credit Derivatives Modelling and the concept of Background Intensity I

2120 16 0 (O)14:40 — 16:10
: Sebastien Hitier (BNP Paribas,Head of Quantitative Research, Credit Asia)
: Credit Derivatives Modelling and the concept of Background Intensity II

220110 20 20 (O0)15:15 — 16:15
: Guanghui ZHANG (000 )(0O00OOOOO0OOOOOOODO)
: Regularity of two dimensional capillary gravity water waves

220110 20 20 (O0)16:30 — 17:30
: Yong Jung Kim (Korea Advanced Institute of Science and Technology (KAIST))
: Connectedness of a level set and a generalization of Oleinik and Aronson-Benilan

type one-sided inequalities
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220110 20 280 (O)17:00 — 18:00
: Ying Tan (The University of Melbourne)

: Extremum Seeking Control: history and recent developments

220110 30 30 (O0)13:30 — 14:30
: Stefano Olla (Univ. Paris Dauphine)

: Energy Diffusion: hydrodynamic, weak coupling kinetic limits

20110 30 30 (0)14:45 — 15:45
.00 00 (00O0000)

: Singularity and absolute continuity of Palm measures of Ginibre random fields

220110 30 30 (O0)16:00 — 16:30
00 0 (0oooo)
: A proof of the Brascamp-Lieb inequality based on Skorokhod embedding
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LI, Zhonghua
oo0o0o0o0o0oOoO0OODODODOODODOO

ROYDOR, Jean
O0o0000000O000O0OD0OO0OOO0OOOOOOOOOO0
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9. g 2200 O0OOOO4OnOd

Visitor List of the Fiscal Year 2010

obobO2200000000000000000000O000O0O00O0OA0O0.
ooo0o0,000 (0oo0o0o00,0000), 00000000000 U0o0. 0o0ooo,o/o/
gbobooboobooooobo,ob0201000booboobo.obooog.

O Here is the list of a part of the foreign researchers who visited our Graduate School in the fiscal
year 2010.

O The data are arranged in the order of Name (Institution, its Country), the period of the stay.
The date of the stay is denoted in the order of Year/Month/Day, but the year is omitted in case
of 2010.

e Luc Illusie (Univ. Paris XI (Orsay)0 0000 ) 4/1-10/31

e Jean-Pierre Puel (000000 D0OO00O0ODO0O0ODOOOOODO)4/1-11/3/11
e Oleg Emanouilov (Colorado State Universityd 00 ) 4/2-4/8

e Kerz Moritz (University of Essen0 00 0) 4/6-4/28

e Jean-Marc Bouclet (00000000000 0O0O)4/11-4/24

e Christian Kassel (Univ.Louis Pasteur,Strasbourgd 000 0O) 4/12-4/17
e Claude Mitschi (Univ.Louis Pasteur,Strasbourgld 0000 0 4/12-4/17
o Alberto Tesei (000D 10000000) 4/12-4/22

e Filippo BRACCI (Universita di Roma ”Tor Vergata”O 0000 ) 4/12-4/22
e XU, Xiang (Fundan University0 0 0O) 4/12-4/22

e 00D (00D0DOD)4/14-11/3/31

e Nigel Higson (Pennsylvania State Universityd 0O 0 ) 4/18-4/30

e Birgit Speh (Cornell Universityd O 0 ) 5/10-6/6

e 00 0 (00D0DDO0DOODOD) 5/20-5/28

e Andrei Pajitnov (Univ. de NantesO O OO0 ) 5/21-6/6

e Giovanni Pisante (Napoli DO00OOOO0O) 5/23-5/30

e 00 00 (TIowaDODDOD) 5/26-6/24

e Richard Hain (Duke University) 6/6-6/13

e 00 (0DO0DO0DDO)6/86/12

e 000 (DDDO0DOO)6/86/12

e 00 (0DO0DO0DDO)6/86/12

e 00 (0D0DO0OOO)6/86/12
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00 (0000000)6/86/12

Oleg Yu. Emanouilov (Colorado State Universityd O O ) 6/8-6/14

Christian Klingenberg (Wuergburg Universityd 0 0 0) 6/9-6/12

Feng Xu (University of California, Riversided 0 0 ) 6/14-6/30

Ivana Alexandrova (East Calolina0 00O 00) 6/17-6/30

Thomas Sinclair (Vanderbilt 00000 ) 6/18-7/19

Fabien Trihan (Nottingham 0 0000 0 0) 6/20-10/31

Christian KORFF (00000000000) 6/21-7/2

Dave Penneys (UC Berkeley D000 00) 6/22-8/24

Owen Sizemore (UCLA 0DOOO0O0O) 6/22-8/24

Marion Moore (University of California, DavisO 0 0 ) 6/22-8/24

Marcus Meyer (Technical University of ChemnitzO O 0 O) 6/22-8/24

Mattieu Alfaro (000000 20000000) 6/28-8/26

Robert Sims (Department of Mathematics, University of Arizonad 00 ) 7/1-7/7
Guram Kervalishvili (Bundesanstalt fiir Materialforschung und prifungd 00O 0) 7/1-7/9
Abdulali Salman (East Calolina 000 00O) 7/2-7/20

Carlos Villegas Blas (Universidad Nacional Autonoma de MexicoD 00 000 7/7-7/17
Anna Vainchtein (Pittsburgh 0000 0) 7/8-7/8

Pierre Raphael (00000000000 O0O) 7/12-7/26

Soo Teck Lee (National University of Singapore0 DO OO O D) 7/14-7/16
Oleg Emanouilov (Colorado State Universityd 0 0 ) 7/22-8/2

Tomoya Takeuchi (North Carolina State Universityd 0O O ) 7/27-8/20
Kazufumi Ito (North Carolina State Universityd O O ) 7/29-8/18

00 D00 (000D00D00D0)8/1-8/31

Yongzhi Steve Xu (University of Louisvilled O 0 O 8/2-8/7

Mourad Choulli (University of Metz0O O O) 8/4-8/11

Leevan Ling (Baptist University of Hong Kong 00O ) 8/5-8/12

Thomas Simon (Lille 1 UniversityD 00 00 ) 8/23-9/4

Claudio Landim (IMPA (Rio de Janeiro)D OO 00 ) 8/30-9/18

Bernhard Muhlherr (Justus-Liebig-Universitat Giessend 0 0 O ) 8/31-9/14
Reinhard Hoepfner (Johannes-Gutenberg Universitat (MainzO O 00 ) 9/2-9/5

Luc Robbiano (University of VersaillesO 0000 09/2-9/6
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Jerome Le Rousseau (University of Orleans0 000 0 09/2-9/6
Matthieu Leautaud (University Paris60 0 00 0) 9/2-9/6

Ernst Eberlein (University of Freiburgd 00 0O ) 9/4-9/16

Sylvain Ervedoza (University of VersaillesO 0 0 00 09/4-9/27
Dietmar Hoemberg (Weierstrass Instituted 00 O) 9/5-9/11
Thomas Petzhold (Weierstrass Institute0 O 0 0O 09/5-9/11

00 (o0o0oo0ooo9/9-9/12

Pavel Exner (0000000000 O0OD0ODDOOOOOOOODO) 9/25-9/30
Ying Zhang (Fudan Universityd 00 ) 9/25-11/1/24

Helene Esnault (Universitaet Duisburg - Essend 0 0 0) 9/27-10/9
Andrei Pajitnov (Nantes 0 000000 09/30-11/1/31

Benoit Collins (0000000000 O0OO10/1-10/22

Andreas Juhl (Uppsala UniversityD 00 0O 000 10/8-11/10
000 (0000000010/15-12/10/14

Sergey Ivashkovich (000 0DO0OO0O0O0O0OOOO10/18-10/19
Kazufumi Ito (North Carolina State Universityd O O 0 10/23-10/27
Susanne Beckers (Bremen Universityd O 0 0O O 10/24-10/30
Wenbin Chen (Fudan University0 O O 0 10/24-10/30

Cheng Hua (Fudan Universityd O O O 10/24-10/30

Jijun Liu (Southeast Universityd O O) 10/24-10/30

Feng Wang (Southeast Universityd O 0 ) 10/24-10/30

Bob Anderssen (Applied and Industrial Mathematician. CMIS,Canberra0 00000000
10/24-10/30

Dietmar Hoemberg (Weierstrass Instituted O O O) 10/24-10/30
Tomoya TakeuchilJ North Carolina State UniversityD O O 0 10/24-10/31
Bernard Helffer (000000000000 DOO10/25-10/29

Clotilde Fermanian (000000 12)00000010/25-10/31

Mouez Dimassi (000000000 0OO10/25-10/31

Frederic Herau (00000000 O0O0) 10/25-10/31

Thierry Ramond (00000000000 DOOO) 10/25-10/31

Rafael Henry (00000000000000) 10/25-10/31

Alfred RAMANI (00000000000 O0OOOOOO0O) 10/25-11/18
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Andreas Cap (University of ViennaD 000 000) 10/27-11/6
ROYDOR,Jean (0000 0) 10/27-12/10/26

Vladimir Bogachev (Moscow State Universityd O 0 0O ) 10/29-11/8

Robin Graham[ University of Washington O 0O ) 10/29-11/9

Michel Cristofol (0000000000D00) 10/31-11/5

Patricia Gaitan (J00000000000) 10/31-11/5

Daniel Ruberman (Brandeis Universityd O O )11/1-11/3

Michael Eastwood (University of AdelaideD 00 00O000) 11/1-11/10
Basile GRAMMATICOS (0O O0O0OO0O0OOOO0O) 11/2-11/12

Rod Gover (University of Auckland0 00000 O00O0O) 11/8-11/11
Michael Ruzhansky (Imperial College, London0 0 O) 11/14-11/25

Stefano TACUS (University of MilanO OO OO ) 11/14-11/1/8

Marco Garuti (Padova D00 00O00) 12/1-12/1

Nalini JOSHI (00000000000 DOOO) 12/2-12/5

Jarmo HIETARINTA (00000000000 00) 12/2-12/5

Jon NIMMO (00D0D0D0D0) 12/6-12/19

Ryszard Nest (Copenhagen 00 0000000O00) 12/7-12/9

Allan FORDY (0D OOOO0ODO0O) 12/8-12/18

Kerz Moritz (Universitat Essen0 0 00 ) 12/8-12/19

Wildeshaus Jorg (Universite Paris 13000 0 0) 12/8-12/21

Changlong Zhong (00000000000 OO) 12/12-12/25

Sebastian ZWICKNAGL (0000000 0) 12/13-12/18

Yuri SURIS (0000000000 0O0O) 12/13-12/18

Nicolas Monod (000000000 UO0OUDOOOOEPFLIOOO) 12/13-12/20
Marco Merkli (Memorial University of NewfoundlandO O O 0) 12/14-12/22
Kazufumi Ito (North Carolina State UniversityD 0 0 0 12/16-11/1/6
Mourad Bellassoued (1University of 7th November at CarthageD 00 0O 00) 12/17-11/1/5
Tomoya Takeuchi (North Carolina State Universityl 0 O ) 12/18-11/1/8
Yoonbok Lee (0O OO OOO) 12/19-12/28

Lukasz Pankowski (Adam Mickiewicz University, Poland0 0 000 0) 12/19-12/28
Gerard van der Geer (Univ.AmsterdamO 00 00) 11/1/4-11/1/29

Pierre CLARE (University of Orleans0 000 0) 11/1/4-11/5/4
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Robert Coquereaux (CNRSOOOOO) 11/1/6-11/2/5

Dan Yasaki (University of North Carolinna Greensborol 0 0O) 11/1/10-11/1/17
Eamonn Gaffney (Mathematical Institute,University of OxfordD 00O ) 11/1/15-1/23
Chia-Fu Yu (Academia Sinica,Taipeid 0 O ) 11/1/16-11/1/28

Claude-Alain Pillet(0 000000000000 11/1/17-11/1/21

Danielle Hilhorst (000 1100/CO00000000) 11/1/17-11/1/25

Jens Starke (0000000000000 011/1/1811/1/28

Damian BROTBEK (00 00000000) 11/1/21-11/2/1

Nitsan Ben-Gal (0000000000000 O0OO0O11/1/25-11/2/1

Jin Cheng (0O DO0DODO) 11/1/25-11/2/3

Thomas Giletti (00000000000000) 11/1/28-11/4/27

Lucie Baudouin (0000000000 D00) 11/1/30-11/2/12

Yong Jung Kim (00 0000000000000 0OMIOOOL1/2/1-11/2/7
Kazufumi Ito (North Carolina State Universityd O 0 0 11/2/1-11/2/28

Tomoya Takeuchi (North Carolina State Universityd O O ) 11/2/1-11/2/28
Stefano Olla (000 000000000000) 11/2/2-11/2/5

Jean-Michel Coron (University Pierre-Marie-Curie0 D00 0O) 11/2/6-11/2/11
Joseph Ayoub (D0DOOO0O00O0DO) 11/2/6-11/2/18

Alan Weinstein (UC Berkeley 00 00 11/2/7-11/2/17

Jin Cheng (00O 0D0O0) 11/2/811/2/15

Lucia Di Vizio (Institut de Mathematiques de Jussieud 000 0O) 11/2/8-11/2/21
Stephane Nonnenmacher (0000000000000 00) 11/2/10-11/2/15
Mark Podolskij (University of HeidelbergD 00 0) 11/2/12-11/2/25

Erik Skibsted (0000000000 00) 11/2/14-11/2/24
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