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*Courses in the Faculty of General Education include those offered in the Department of Pure and
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[Research topic] Mathematical vision science
and applications.

[Purpose] Recently the study of vision has
rapidly developed by virtue of inventions of sev-
eral new experimental techniques. Nevertheless
there are a lot of unsolved problems. Explor-
ing 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 vision by means of state-
of-the-art mathematics and computational ex-
periments.

[Strategy] One of our aims is to construct

mathematical models of human’s vision. The



models are designed based on various results
from psychophysics, neuroscience, and brain
science etc. However, since mathematical mod-
els are not the real brain, we need to check
whether the models work like the real visual
system or not. Our idea for checking it is to
use visual illusions: We perceive frequently vi-
sual 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 impor-
tant role in our study: I think that if we find
out some mathematical algorithm which lets
computers produce “visual illusions”, we can
speculate from the algorithm the mechanism of
mysterious parts of vision.

[Results (2008)] (1) In this year I obtained
with S. Arai the following results. We con-
structed new tight framelets modeled after the

function of simple cells in V1 of the brain. We

call the framelets pinwheel framelets. More-
over, implementing our framelets to a com-
puter, we studied image processing. We

had constructed pinwheel wavelet frames in
2006.

of the pinwheel structure of simple cells our

However, at least from a viewpoint

new framelets behave better than our previous
frames.

(2) We studied the fractal spiral illusion. This
illusion was found by myself and S. Arai. We
constructed new wavelet frames in order to ana-
lyze the illusion, and found out that our wavelet
frames work similar to certain neurons in V4 of
the brain. Our results related to the fractal spi-
ral illusions were reported with “Nihon Keizai
Sinbun”, a Japanese major newspaper.

[Key Words] Visual perception, spiral illu-
sion, brain cortex, V1, V4, color perception,

computer vision, framelets, and wavelet frames.
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1. I studied the ordinary differential equa-
tion on the Riemann sphere and extended the
study to partial differential equations.

1-1. The Fuchsian equations of Schlesinger
canonical form with a fixed number of acces-
sory parameters are shown to be reduced to a
finite types of equations under the middle con-
volutions and their relation to a Kac-Moody
root system is clearified (paper [9]).

1-2. I got the connection formula of the Fuch-
sian differential equation with three singular
points in terms of Gamma function (paper [9]).
There exist more than 400 million such equa-
tions with order < 40 and their connection coef-
ficients are in a table calculated by a computer.

1-3. I extended Yokoyama’s operation on
the systems of Okubo normal form with gen-
eral parameters, clarified the relation between
Katz’s algorithm and Yokoyama’s algorithm
and proved their equivalence (paper [8]).

1-4. I unified the concept of middle con-
volutions, Gauge transformations, contiguous
relations, congrunences and Laplace transfor-
mations for the ordinary differential equations.
Extending it in the case of several variables,
I defined certain operations in Weyl algebra
and presented the study by the operations on
systems of algebraic linear partial differential
equations (talk [10]).

For example I proved that the irreducible rigid
local system on the Riemann sphere is realized
as a solution of a single ordinary differential
equation without an apparent singularity and
got the equation together with an integral rep-

resentation of its solution and congruent limits.

2. 1 got the following results related to
Heckman-Opdam hypergeometric systems by
the joint work with Shimeno (paper [10]).

2—-1. I classified the systems of confluent dif-
ferential equations obtained by the confluence
of a singular point of the Heckman-Opdam sys-

tem to a singular point at infinity and proved



that its global solution with moderate growth
is unique up to constant multiple in the conflu-
ence procedure and its limit. This is a general-
ization and gives a new proof of the uniqueness
of the Whittaker model. Moreover I explicitly
constructed the confluent hypergeometric func-
tion as a limit of Heckman-Opdam hypergeo-
metric function, gave its connection coefficients
and showed that the absolute value of the so-
lution very rapidly decreases at the irregular
singular point.

2-2. I studied the ordinary differential equa-
tions obtained by restricting Heckman-Opdam
system to one-dimensional singular set and
showed that the generalized hypergeometric
equations and an even family classified by
Simpson appear in cases when the system is of
type A or BC, respectively, by analyzing some
representations of affine Hecke algebra.

2-3. Heckman-Opdam hypergeometric func-
tions are generalizations of zonal spherical func-
tions on Riemannian symmetric spaces. I gen-
eralized the functions corresponding to pseudo-
Riemannian symmetric spaces and gave the di-
mension of the functions and their expansions

at infinity.
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The main subjects of my research are on the
theory of differential equations in the complex
domain, in particular, the theory of nonlinear
integrable systems. The study of linear ordi-
nary differential equations in the complex do-
main has a long history due to the countless
applications in many branches of scientific re-
search. I attempt to generalize these results in
different two ways: the case of nonlinear or-
dinary differential equations and the study of
integrable systems of partial differential equa-
tions. Some of our main research topics are:
(1) Transformation groups of nonlinear inte-
grable systems

(2)  Symmetry of certain partial differential
equations

(3)  Special functions in several variables
The majority of my mathematical works con-
centrate in the last decade on the Painlevé
equations and their generalization. In partic-
ular, I am interested in studies on birational
canonical transformations of the Hamiltonian
systems related to the Painlevé equations; I de-
termined in fact the group of birational canon-
ical transformations for each of the Painlrvé
equations.

The Hamiltonian structure of a certain com-
pletely integrable system is induced from the
holonomic deformation of a linear ordinary dif-
ferential equation. In fact, considering for each
of the six Painlevé equations the deformation
which remains invariant the monodromy of the
linear ordinary differential equation of the sec-
ond order, we obtain in a natural way the
Hamiltonian structure of the Painlevé equa-

tion. For example, by considering generaliza-

tion of the second Painlevé equation to the
case of several complex variables, we have ob-
tained a completely integrable system of multi-
Hamiltonian systems.

The Painlevé equations admit, besides bi-
rational canonical transformations, algebraic
transformations for particular values of param-
eters. Such a transformation is called a folding
transformation, which is a subject of the first
paper. We have given the whole list of fold-
ing transformations, by considering the space
of initial conditions for each of the equations.
By means of geometrical classification of space
of initial conditions, it is natural to consider the
three types for the third Painlevé equation. We
have considered mainly the generic type of the
third Painlevé equation. The other two types
are obtained as degeneration from the generic
one. The second paper is devoted to investigat-

ing them in detail.
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(A) Projects on Whittaker functions: The
project to have explicit formulae for the radial
part of Whittaker functions with minimal K-
type belonging to the principal series represe-
nations of SL(n,R) is substantially completed
(joint work with Taku Ishii of Sekei Univ.). We
obtained a similar result for the principal series
Whittaker functions of GL(3,C) (joint work

with Miki Hirano of Ehime Univ.). The paper
appeared in J. of Fun. Analys.

(B) Project on Green currents for modular cy-
cles: The paper on Green currents for the
affine symmetric pair (G, H) = (U(p,q),U(p —
1,q9) x U(1,q)) is published (joint work with
Masao Tsuzuki). O This is a continuation of
our former paper: “Automorphic Green fucn-
tions associated with the secondary spherical
functions”, Publ. of RIMS, Kyoto Univ., 39
(2003), 451-533.

(C) Projects on matrix coefficients of represen-
tations: There is a generalized principal series
representation of Sp(2, R) such the degree of its
associated variety is four, i.e. , the parabolic in-
duction via the Jacobi subgroup Py). We wrote
the relation between the asymptotic expansion
of the radial part of the matrix coefficients and
Appell’s Fy hypergeometric functions. (joint
work with Masatoshi Iida of Josai Univ.). We
wrote the asymptotic expansion of the middle
discrete series with minimal K-type of SU(2, 2)
(joint work with Takahiro Hayata of Yamagata
Univ. and Harutaka Koseki of Mie Univ.)

(D) Project of mixed Hodge structures of mod-
ular varieties: We have completed the study of
the mixed Hodge structure on the cohomology
groups of open algebraic varieties which are ob-
tained as arithmetic quotients of the Siegel up-
per half space of genus 2, associated with an
inner twist of Sp(2,Q). The paper is going to
appear in Tohoku J. of Math.

(E) Project on the dual canonical basis of sim-
ple gl, modules: We wanto to have explicitl
expression of the action of simple weight vec-
tors on the dual canonical basis in simple gl,
parametrized by Gelfand-Tsetlin patterns. If
this becomes possible, we can specify the ma-
trix elements of irreducible continuous repre-
sentations of U(4), the unitray group of degree
4. We should have application to explicit for-
mulae of spherical functions on GL(4,C) and
Sp(4,R) = Sps(R). We are getting some small
partial results.
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1. 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.

2. 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 ¢’ = 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.
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I studied generalizations of the notions of a-
number and h-number. T also studied multiple
fibers of quasi-elliptic surfaces and subvarieties
of generalized Kummer surfaces in characteris-
tic 2. These considerations are related to the
study on Calabi-Yau varieties in positive char-
acteristic in which I'm now most interested.
I introduce here some results related to them
which I got in the last few years.

Let X be a non-singular complete algebraic
variety of dimension n over an algebraically
closed field k. If the canonical bundle of X is
trivial and HY(X,0x) =0 (i = 1,...,n — 1),
X is called a Calabi-Yau variety. We consider

a family 7 : X — M of polarized Calabi-Yau
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varieties of dimension n, and set v = 7,7, pive
Then, v gives an element of the Chow group
of M. Firstly, let Msy; be the moduli stack
of polarized K3 surfaces of degree 2d, and
X — My be the universal family. I
studied the moduli stack Msy over the field

of complex numbsers as a joint work with

ol

van der Geer, and we proved v'® = 0. As a
corollary, we could prove that the maximal
dimension of complete algebraic subvarieties
which are contained in Msy is equal to 17.
Moreover, putting to = CQ(Q‘JB(/MZd% we
gave the explicit form of 7, (t§) for arbitrary
positive integer ¢ as a monomial of v in the
Chow group C’H&fl(M ). Secondly, let k be
an algebraically closed field of characterisitc
p > 0 and assume 2d is not divisible by
p. Let Bng( and Ziﬂgg be Illusie sheaves
on a Calabi-Yau variety X of dimension n
We denote by Im H" (X, B;Q%)
(resp. Im H'(X,Z;Q% 1)) the natural image
of H" Y(X,B;Q%) (resp. HYX,Z:Q% "))
in H"71(X, QL) (resp. HYX,Q%1)). Our
recent main results for K3 surfaces are as
follows. O Let X be a K3 surface defined over
k. Let W;(Ox) be the sheaf of Witt vectors
of X, and ®x be the formal Brauer group of
X. We denote by h the height of ®x. Then,
as is well-known, we have 1 < h < 10 or
h = oo. For an integer h (1 < h < 10), we set
M®M ={X € M | height ®x > h}. Then, we
have M = MM > M® > ... 5 M10),
let X be a K3 surface with polarization D
of degree 2d and let x € M be a point which
Assume the height
of the formal Brauer group ®x is equal to
h < oo. Then, we have dim H'(X, B Q%)
h — 1, dimHY(X,Z,Q%) 20
dimIm H'(X, Z,Q%) = 21 — h. Moreover, the
tangent space of M (" at z is naturally isomor-
phic to (Im H*(X, Z,Q%))nD+ c HY(X, QL).
In particular, we have dim M = 20— h. The
class of M in the Chow group C’H&‘l(M) is
given by (p"1 —1)(p" 2 —1)...(p— 1)L

over k.

Now,

corresponds to (X, D).

and
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We constructed an operator algebraic counter-
part of the Moonshine vertex operator algebra
with Longo before. Its automorphism group is
the Monster group and its character is the mod-
ular elliptic j-function without the constant
term. We have now constructed its “super”
analogue for Conway’s sporadic group Coy, fol-
lowing work of Duncan for an enhanced super
vertex operator algebra.

The notion of a spectral triple gives a “noncom-
mutative manifold” in the framework of non-
commutative geometry of Connes. With Carpi,
Hillier and Longo, we have constructed a net of
spectral triples from a certain representation of
the super Virasoro algebra. This gives a bridge
between superconformal field theory and non-

commutative geometry.
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The minimal model program consists of three
fundamental transformations; divisorial con-
tractions, flips and Mori fiber spaces. The cor-
responding transformations of the derived cat-
egories of coherent sheaves along the process of
the minimal model program are conjecturally

described by the semi-orthogonal decomposi-



tions. This is a theorem in the case when the
varieties have only quotient singularities and
the transformations are toroidal ([9,10]). But
it is known that we should redefine the derived
categories if the varieties have more compli-
cated singularities. This year we treated the
varieties having only simple singularities, the
singularities corresponding to the Dynkin dia-
grams, and defined the categorical crepant res-
olutions for these varieties ([1]). We found ob-
jects in the 2D or 3D-like spaces hidden in-
side the singularities of arbitrarily higher di-

mensions.
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ror Symmetry V, Noriko Yui and James D.
Lewis, eds., AMS/IP Studies in Advanced
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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 condi-
tion for initial velocity so that the solution
exist global in time. Persistency of almost
periodicity is also proved. We try to find a
better space since the problem is not well-
posed in space of bounded functions. We
construct a local-in-time in Fourier image
of meansures. In this space, existence time
interval can be taken uniformly with re-
spect to Coriolis force. This was the first
result for initial data which do not decay

at spatial infinity.

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
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.

B.OOOO

1. Y. Giga, K. Inui, A. Mahalov, S. Matsui

and J. Saal, Rotating Navier-Stokes equa-
tions in nondecreasing at infinity : The Ek-
man boundary layer problem, Arch. Ra-
tional Mech. Anal., 186(2007), 177-224
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237(2008), 1422-1428.

. E. Yokoyama, Y. Giga and P. Rybka, A mi-
croscopic time scale approximation to the
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uration, Physica D, 237(2008), 2845-2855.

. Y. Giga and N. Umeda, On instant blow-
up for semilinear heat equations with
growing initial data, Mathods and Appli-
cations of Analysis, 15(2008), 185-196.
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1. Gieri Simonett, 0O 0O O O Analytic semi-
groups, maximal regularity and nonlinear
parabolic problems 20090 10 130,14
OO0 On normal stability for nonlinear
parabolic equationsd 20090 10 1500

2. Alan MclIntosh, O O O 0 The Kato square
root problem, and solvability of some ellip-
tic PDE’s with square integrable boundary
data 020090 10 1500
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I have been studying numerical analysis of

partial differential equations by means of the
finite element method (FEM). In particular,
various finite element models including mixed
ones based on the Lagrange multiplier method
have been designed, developed, numerically
tested, and mathematically analyzed and jus-
tified. For such purposes, the inf-sup condi-
ton (the Babuska-Brezzi-Kikuchi-Pol’skii con-
dition, the uniform lifting property) plays an
essential role.

Some of the current research subjects are :

(i) improvement and error analysis of the
quadrilateral serendipity and related finite

elements,

(ii) design and verification of plane stress and
plate bending elements for computational

solid mechanics,

(iii) development of finite element schemes and
computational methods for electromag-
netic problems with mathematical analy-

sis,

(iv) a posteriori estimates of finite element so-

lutions,

(v) evaluation of error constants appearing in
a priori and a posteriori error estimates of

finite element solutions,

(vi) development and analysis of a hybrid
displacement type discontinuous Galerkin
FEM.

Parts of them are also study subjects for grad-
uate students in our course. Emphasis is also
put on joint works with industries and over-
sea researchers. Some monographs and review
articles have been published for students and
researchers who are engaged in numerical anal-

ysis and computational mechanics.

B.OOOO

1. F. Kikuchi, K. Ishii and H. Takahashi :
Reissner-Mindlin extensions of Kirchhoff
elements for plate bending, International
Journal of Computational Methods, 2(1)
(2005) 127-147.
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198-203.

The Second China-Japan-Korea Confer-
ence on Numerical Mathematics, Weihai,
China, August 27, 2008.

4. 00 00000 OO - O0oOoooooo
. D. Boffi, F. Kikuchi and J. Schoberl : 00o0000o0o0ooooooooooo
Edge element computation of Maxwell’s O0oo0oooooooooooboogz2oe080
eigenvalues on general quadrilateral mesh, 90 190.
Mathematical Models and Methods in Ap-
. . 5. 00 00 : 00000000 FEMOOO
plied Sciences, 16(2) (2006) 265-273.
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ics, 23(1) (2006) 75-82. . F. Kikuchi, K. Ishii, I. Oikawa : is-
continuous Galerkin FEM of hybrid dis-
. F. Kikuchi and H. Saito : Remarks on a placememnt type, The First African Con-
pOSteI‘iOI‘i error estimation for finite ele- ference on Computational Mechanics7 Sun
ment solutions, Journal of Computational City, South Africa, January 8, 2009.
and Applied Mathematics, 199 (2007)
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. F. Kikuchi and X. Liu : Estimation of in- 00000002090 20 1700
terpolation error constants for the Py and
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P, triangular finite elements, Computer
Methods in Applied Mechanics and Engi- FEMODDOOO00000000000
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1. (O0)0O OO (Liu Xuefeng): Analysis of
error constants for linear conforming and
nonconforming finite elements (000 0 O
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2. 0000000000

3. Advisory Editorial Board of “Finite Ele-

ments in Analysis and Design”

. Associate Editor of “Japan Journal of In-

dustrial and Applied Mathematics”

. Reviewer of “Zentralblatt fiir Mathe-

matik”
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Marco Picasso, senior researcher, Ecole Poly-
technique Fédérale de Lausanne, “A posteriori
error estimation of FEM”, Seminor on Accu-
racy and quality of numerical methods, Room
118 of our building, June 9th, 2008.
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I did research on the following topics.

(1) Reseach on the distribution of the sum of in-
dependent identically distributed random vari-
ables with a fat tail distribution, inparticular in
the case that its distribution converges to one
side stable distribution.

(2) Research on Uniformazation and Localiza-
tion technique relative to Malliavin calculus
(3) Application of Malliavin calculus to transi-
tion probability of absored diffusion processes.
(4) New numerical computaion method for ex-

pectations of diffusion processes.

B.OOOO

1. S.Kusuoka, A certain Limit of Iterated
CTE, Preprint UTMS 2008-31.

. S.Kusuoka and H.Osajima, A Remark on
the Asymptotic Expansion of density func-
tion of Wiener Functionals, to appear in J.

Fuct. Analysis.

H. Fushiya and S. Kusuoka: Asymptotic
Behavior of distributions of the sum of
ii.d.
Preprint UTMS.

random variables with fat tail II |

. H. Fushiya and S. Kusuoka: Asymptotic
Behavior of distributions of the sum of
iid.
Preprint UTMS 2007-23.

random variables with fat tail I ,

. S. Kusuoka and S. Liang A mechani-
cal model of diffusion process for multi-
particles, Preprint UTMS 2006-13.
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. T. Hayashi and S. Kusuoka: Consistent

estimation of covariation under nonsyn-



10.

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

. S.Kusuoka and Y.Morimoto: Homoge-

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

. S. Kusuoka: 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.

S. Kusuoka: Approximation of expectation
of diffusion processes based on Lie alge-
bra and Malliavin calculus, in Advances
in Mathematical Economics vol. 6, ed.
S.Kusuoka, M.Maruyama , pp. 69-83,
Springer 2004
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. Malliavin calculus and Computational Fi-

mamce, Minisymposium on stochastic
analysis in the occasion of the award the
Degree of a Doctor Honoris Causa to Pro-
fessor Paul Malliavin , Bonn 00O, 00O
ogood

. Malliavin calculus and Computational Fi-

mamce, Symposium in Honor of Kiyosi
Ito: Stochastic Analysis and Its Impact in
Mathematics and Science, D00 OO0 00O
ooo,20080 70

. Malliavin calculus and Computational Fi-

mamce, Seoul-Tokyo Conference, KIAS,
20080 110
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. Homogeneous Law Invariant Coherent

Multiperiod Value Measures and Their
Limits, The 3rd International Conference
on Mathematical Analysis in Economic
Theory, Tokyo, 2004 0 120
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1. Bar complex and finite type topologi-
cal invariants

I studied the structure of the bar complex
consisting of iterated integrals on configura-
tion spaces. In particular, I showed that the
bar complex for the Orlik-Solomon algebra of
the configuration space of points in a plane is
acyclic and that the 0-dimensional cohomology

of this complex is isomorphic to the space of
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finite type topological invariants for braids.
2.
spaces

In collaboration with F. Cohen and M. Xi-

conténcatl, I developed research on the alge-

Loop spaces of orbit configuration

braic structure of the homology of loop spaces
We described the

homology of loop spaces of orbit configura-

of configuration spaces.

tion spaces associated with actions of Fuchsian
groups on the upper half plane by means of Lie
algebras and established a relation to the alge-
bra of chord diagrams on surfaces.

As an application of de Rham cohomology of
the loop spaces of the configuration spaces I
developed a systematic approach to construct
link homotopy invariants.

3. Iterated integrals and hyperbolic vol-
umes

It is known by K. Aomoto that volumes of
spherical or hyperbolic simplices are expressed
by iterated integrals of logarithmic forms based
on Schlafli’s equality. Using this method, I de-
scribed the analytic continuation of the volume
functions from spherical to hyperbolic geome-
try and an integrable connection of nilpotent
type such that the volume functions appear as
horizontal sections. By means of the singu-
larities of such connections I investigated the
asymptotic behavior of the hyperbolic volumes
on the boundary of moduli spaces. I wrote a
book on my series of works on iterated inte-

grals.

B.OODOO

1. T. Kohno:
grals and conformal field theory, Proceed-
ings of the First East Asian School of
Knots, Links and Related Topics, (2004),
127-131.

Braids, hypergeometric inte-

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

conténcatl:  Orbit configuration spaces
to subgroups  of
PSL(2,R), Journal of Pure and Applied

Algebra, (2009) to appear.

associated discrete

. T. Kohno: Discriminantal arrangements,
homology of local systems and the space of

conformal blocks, preptint.



4. T. Kohno: The volume of a hyperbolic sim-
plex and iterated integrals, Series on Knots

and Everything 40 (2007) 179-188.

5. T. Kohno:

spaces and link homotopy invariants, in

Loop spaces of configuration

Proceedings of East Asian Conference on
Algebraic Topology, (2007).

6. Bar complex, configuration spaces and fi-
nite type invariants for braids, Topology

and Its Applications, (2009) to appear.

7. 0000000000, 0000014400
goz2o0800
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googo,29% 0000200900
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1. Loop spaces of configuration spaces and
link homotopy invariants, “Many Strands
in Braids”, Banff Center, Canada, May
2007.

2. Iterated integrals on configuration spaces
and hyperbolic volumes, “Braid groups
and their applications”, Cortona, Italy,

June 2007.

3. Representing braids by hypergeometric in-
tegrals, “Programs on Braids”, Institute
for Mathematical Sciences, Singapore July

2007.

. Loop spaces of configuration spaces and
link homotopy invariants, East Asian Con-
ference on Algebraic Topology, Seoul Na-
tional University, November 2007.

5. Loop spaces of configuration spaces, iter-
ated integrals and link homotopy, Inter-
national Conference on Topology ant its
Applications, Kyoto University, December
2007.

6. Braids, Drinfel’d associator and rational
homotopy, Braids, Knots and Applica-
tions, Univ. de Montpellier, France, June
10, 2008.
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7. Bar Complex of Orlik-Solomon algebra
and rational universal holonomy maps,
Conference in honour of Peter Orlik, Fields
Institute, Toronto, Canada, August 21,
2008.

8. Braids, local system homology and KZ
connection, Intelligence of Low Dimen-
sional Topology 2008, Osaka City Univer-
sity, October 8, 2008

9. Bar complex, configuration spaces and fi-
nite type invariants for braids, 5th East
Asian School of Knots and Related Top-
ics, Gyeongju, Korea, January 12, 2009

10. Local systems on configuration spaces and
TQFT, Workshop on Turaev-Viro Invari-
ants and Related Topics, Tokyo Institute
of Technology, February 11, 2009
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Andrei Pajitnov (Université de Nantes)

Andrei Pajitnov was a GCOE visitor for two
months. The scope of his research is Morse-
Novikov theory its application to the theory of

knots.
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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
people. Aiming for yet another geometric ap-
proach to minimal representations, in particu-
lar of type D, we applied conformal techniques,
got a new construction of minimal represen-
tations, found conserved quantities for ultra-
hyperbolic equations that led us to their uni-
tarizability, and also proved the existence of a
Schrédinger model (L*-model) with B. Orsted.
With G. Mano ([8], [B-1]), we determined an
explicit form of the unitary inversion operator
on the L?-model on the isotropic cones, that
generalises the Euclidean Fourier transform.

2. Multiplicity-free representations

I made in [7] systematic and synthetic appli-
cations of the original theory of wvisible actions
on complex manifolds to multiplicity-free theo-
rems, in particular, branching problems to sym-
metric pairs. Paper [6] highlights visible ac-
tions.

3. Discontinuous groups

Developing my conituing motif on discontinu-
ous groups for non-Riemannian homogeneous
spaces, I introduced the notion of stability for
the study of local deformation/rigidity of dis-
continuous groups [3], and determined when
the tangential space forms of general signature
admits compact forms by means of the Radon-
Hurwitz number with Yoshino.

4. Theory of discrete branching laws

In the paper [2], we discussed the original ex-
ample of discretely decomposable branching

laws of unitary representation theory from the



viewpoint of spectral geometry for Riemannian
and indefinite Riemannian manifolds.

5. Real analysis - LP? multipliers

5.A. We generalised the classic Weyl calculus to
high dimensions, and found explicitly the com-
position formula [1].

5.B. Inspired by the idea of prehomogeneous
spaces, we studied multipliers with high sym-

metries with Nilsson [4, 5].

B.OOOO

1. T. Kobayashi, B. @Orsted, M. Pevzner and
A. Unterberger, “Composition formulas in
the Weyl calculus”, J. Funct. Anal., 47
pp. (published online first, on 26 January
2009).

2. T. Kobayashi, “Hidden symmetries and
spectrum of the Laplacian on an indefi-
nite Riemannian manifold”, preprint. To
appear in Spectral Analysis in Geometry
and Number Theory (in honor of Professor
Sunada, ed. M. Kotani), Contemp. Math.,
Amer. Math. Soc., 15 pp.

3. T. Kobayashi, “Rigidity and deforma-
tion of discontinuous groups for non-
Riemannian symmetric spaces (0 00 0O
goooooobooooboooobod
0 0)”, Representation Theory and Analy-
sis on Homogeneous Spaces (H. Sekiguchi,
ed.), RIMS Kokyuroku Bessatsu, vol. B7,
2008, pp. 1-12 (in Japanese).

4. T. Kobayashi and A. Nilsson, “Group
invariance and LP-bounded operators”,
Math. Z. 260 (2008), 335-354.

5. T. Kobayashi and A. Nilsson, “Indefi-
nite higher Riesz transforms”, Arkiv for
Matematik (2008), 16 pp. (published on-
line first, on 3 March 2008).

6. T. Kobayashi, “Visible actions on sym-
metric spaces”, Transformation Groups 12
(2007), 671-694.

7. T. Kobayashi, “Multiplicity-free theorems
of the restrictions of unitary highest weight
modules with respect to reductive sym-

metric pairs”, Representation Theory and
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Automorphic Forms, Progr. Math., vol.
255, Birkhauser, 2007, pp. 45-109. ISBN
978-0817645052.

. T. Kobayashi and G. Mano, “The inver-

sion formula and holomorphic extension
of the minimal representation of the con-
formal group”, Harmonic Analysis, Group
Representations, Automorphic Forms and
Invariant Theory (Howe OO 600000 ),
2007, pp. 159-223. ISBN 978-9812770783.

Co]

. T. Kobayashi and G. Mano, “The

Schrodinger model for the minimal rep-
resentation of the indefinite orthogonal
group O(p,q)”, to appear in Mem. Amer.
Math. Soc., OO OOOODO, 171 pp.
arXiv:0712.1769 [math.RT].

.0000,0000,000000000,

0000, 2005 610 pp. ISBN 978-
4000061429.

c.oooo

1.

Visible Actions on Complex Manifolds
and Multiplicity One Theorems (opening
lecture), Finite and Infinite Dimensional
Complex Geometry and Representation
Theory, Oberwolfach, Germany, February
2004; (invited address) The Asian Math-
ematical Conference (AMC2005), Singa-
pore, July 2005; International Conference
on Harmonic Analysis, Group Represen-
tations, Automorphic Forms and Invari-
ant Theory (Howe OO 600000000,
opening lecture), Singapore, January 2006;
AMS 2008 Spring Southeastern Meeting,
Louisiana State University, Baton Rouge,
USA, March 2008; Université de Reims O
0 0O, France, September 2008.

. Analysis on  Homogeneous Spaces

Revisited—From Viewpoint of Branch-
ing Laws of Unitary Representations,
Harmonic Analysis on Lie Groups and
Symmetric Spaces (Faraut 0 000000
000), Joint meeting of Seminar Sophus
Lie, Nancy, France, June 2005.



. Restrictions of Unitary Representations
of Real Reductive Groups, International
Conference on Representations of Real Re-
ductive Groups (Parthasarathy O O 60 O
0O00000), Mumbai, India, January
2006.

. Branching Problems of Unitary Repre-
sentations, Sixth Pan-African Congress
of Mathematicians (PACOM2004, plenary
address), Institut National des Sciences
Appliquées et de la Technologie (INSAT),
Tunis, Tunisia, September 2004; Sackler
Distinguished Lectures in Pure Mathemat-
ics, Tel Aviv University, Israel, May 2007;
Locally Symmetric Spaces, Banff Inter-
national Research Station, Canada, May
2008; Number Theory Seminar, Harvard
University, USA, May 2008.

. Multiplicities in the Decomposition of Uni-
tary Representations of Reductive Lie
Groups, Lie Groups, Algebraic Groups and
Transformation Groups (Vinberg O O 70
0000000, opening lecture), Univer-
sitat Bielefeld, Germany, July 2007.

. Branchings to Symmetric Pairs and Anal-
ysis on Symmetric Spaces, International
Conference on Integral Geometry, Har-
monic Analysis and Representation The-
ory (Helgason 00O 80 00O OOOO),
Reykjavik, Iceland, August 2007.

. Existence Problem of Compact Lo-
cally  Symmetric  Spaces,  Journées
Solstice d’été 2007: Théorie de Lie,

Géometrie et Représentations, Institut de
Mathématiques de Jussieu, Paris, France,
June 2007; Representation Theory, Com-
plex Analysis and Integral Geometry
(closing lecture), Max-Planck-Institut fiir
Mathematik, Bonn, Germany, July 2007;
Harvard University 0 O O, USA, March
2008; Louisiana State University O O O |
Baton Rouge, USA, March 2008; Tufts
University 0 0 O, USA, April 2008; the
Utrecht

December

Monna Lectures (2 lectures),
the Netherlands,
Institut Henri

University,

2008; Poincaré, Paris,
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France, December 2008; Yale University
000, USA, March 2009.

and
Coisotropic  Action, Jean-Louis Clerc
0000000000 “Hermitian Sym-
Jordan Algebras

Action, Polar Action

metric Spaces, and
Related Problems” , Centre International
de Recherches Mathématiques (CIRM),

Luminy, France, June 2008.

. Holomorphic semigroups for minimal rep-

resentations of conformal groups, Har-
monic Analysis, Operator Algebras and
Representation Theory, Centre Inter-
national de Recherches Mathématiques

(CIRM), Luminy, France, November 2008.

Global Geometry and Analysis on Lo-
cally Symmetric Spaces—Beyond the Rie-
mannian case, Conference in honor of
Toshio Oshima’s 60th birthday “Differen-
tial Equations and Symmetric Spaces” (O
O0000000000000), University
of Tokyo, Japan, January 2009.

go

. Mathematics 275: Multiplicity-Free Rep-

resentations: Complex Geometric Meth-
ods in Representation Theory: 0O OO O
oo00ooooOooooooogooooo
O00. (0000 Oo0O, USA,370,0
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resentation Theory, Dubrovnik, O O O O
0,40,00000,00000)
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11.

. Editor,

. Editor,

Managing Editor, Japanese Journal of

Mathematics (0 000 O) (2005-)

Managing Editor, Takagi Booklet, vol. 1-5
(0DO00OOO) (2005 )

. Editor, Geometriae Dedicata (Springer)

(2000~ )

International Mathematics Re-
search Notices (Oxford 00 0O 0O) (2002-

)

. Editor, International Journal of Mathe-

matics (World Scientific) (2004- )

International Mathematics Re-
search Papers (Oxford 00O O 0O) (2005 )

. Editor, Journal of Mathematical Sciences,

The University of Tokyo (2007- )

Editor, Advances in Pure and Applied
Mathematics (Heldermann Verlag) (2008

)

Editor in Chief, Journal of Mathematical
Society of Japan (0 000 0O) (2002-2004;
2004-2006), Editor (1998-2006)

Editor, Publications RIMS (2003-2007)

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

[0O000o0o0O0000]
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Jury, Habilitation, Reims University,

France (2006)
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19.

20.

21.

22,
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24.

0000000d, Symposium on Represen-
tation Theory, 0 00O, 20040 110 16-19
O (with H. Ochiai and H. Tagawa)

0000000, International Symposium
on Representation Theory and Automor-
phic Forms, Seoul National University, Ko-
rea, 14-17 February 2005 (with W. Schmid
and J.-H. Yang)
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(0000000, 20060 110), 020
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Kawahigashi, H. Nakajima, K. Ono and T.
Saito)

0000000, Harmonische Analysis und
Darstellungstheorie Topologischer Grup-
pen, Oberwolfach, Germany, 14-20 Oc-
tober 2007 (B. Krotz, E. Lapid, and C.

Torossian)

Scientific Committee, Hermitian Symmet-
ric Spaces, Jordan Algebras and Related
Problems (conference in honor of Prof.
Jean-Louis Clerc), Centre International
de Recherches Mathématiques, Luminy,
France, 23-27 June, 2008

gooobbooo,0oguoobbboodg—
uboobooboobooboboob,obon,
20090 10 13-16 O (with H. Matumoto,
H. Ochiai and H. Sekiguchi)

0000000, Mathematics: From To-
day to Tomorrow—Global COE Opening
Symposium at Tokyo, 00O OO, 20090 1
030020 10 (with Y. Kawahigashi,
Y. Kawamata and T. Saito)



25. 0000000, The 8h Workshop on
Nilpotent Orbits and Representation The-
ory (NORTh 8), 0 0,20090 30 8110

(with K. Nishiyama and H. Yamashita)

26. 0000000, GCOE Spring school on
representation theory, 00 00O, 2009 O 3

0 12-170

27. 0000000, Conference in honor of
Bent @rsted’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)

28. Scientific Committee, Conference in honor
of Takayuki Oda’s 60th birthday, O O O

0,20090 90 14-170

29. 0000000, Representation Theory

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

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

In what follows we explain a result related to
(I). We report on our result on the Kato con-
jecture for varieties over finite fields. By the
last year, we have proved the conjecture by as-
suming resolution of singularities. This year
we succeeded in removing the assumption by

replacing it with Gabber’s refined alteration.

Motivic cohomology of arithmetic schemes is an
important object to study in arithmetic geom-
etry. It includes the ideal class group and the
unit group of an algebraic number field, and
the Chow groups of algebraic varieties. It is
closely related to the L-functions of algebraic
varieties over a finite field or an algebraic num-
ber field. Omne of the important open prob-
lem is the conjecture that motivic cohomology
of arithmetic schemes should be finitely gen-
erated, which generalizes the known finiteness

results on the ideal class group and the unit
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group of an algebraic number field. There has
been only few results on the conjecture except
the one-dimensional case (namely the case of
integer rings of an algebraic number field or

curves over a finite field).

In a joint work with U. Jannsen we related the
problem to a conjecture of Kato on the acyclic-
ity of a certain complexes of Bloch-Ogus type,
which is a natural generalization to higher di-
mensional schemes of the Hasse principle for
the Brauer group of a global field, a fundamen-
tal theorem in number theory. We were able to
prove the Kato conjecture for varieties over fi-
nite fields assuming resolution of singularities,
which ensured that certain motivic cohomol-
ogy with finite coefficient of varieties over finite
fields is finite.

Recently Gabber refined de Jong’s result by
proving the existence of an alteration whose de-
gree is prime to a given prime different from
the characteristic p of the finite field. I have
succeeded in removing the assumption of res-
olution of singularities in the previous work
with Jannsen to show the prime-to-p part of

the Kato conjecture unconditionally.

B.OOOO

1. “S. Saito and K. Sato, A finite theorem for
zero-cycles over p-adic fields, to appear in
Annals of Mathematics (2009)

. “J. Lewis and S. Saito, Algebraic cycles
and Mumford-Griffiths invariants, to ap-
pear in Amer. J. of Math. (2009)

. O “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

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

. “M. Asakura and S. Saito, Beilinson’s
Hodge conjecture with coefficient for open

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



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

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

8. “S. Saito, Beilinson’s Hodge and Tate con-
jectures, London Math. Society Lecture
Note Series 313 (2004), 276289

c.0o0n

1. (1) Finiteness results for motivic cohomol-
ogy of arithmetic schemes, (2) Arithmetic
Geometry (in honor of Prof. Shioda), (3)
00000000000, (4) December
2004.

2. (1) Algebraic and Mumford-
Griffiths invariants (2) Hodge Theory and
Log Geometry, (3) JAMI at the Johns
Hopkins University, USA (4) March 2005.

cycles

3. (1) Homology theory of Kato type and
motivic cohomology of arithmetic schemes
(2) Regulators II, (3) Banff International
Conference Center, Canada (4) December
2005.

. (1) Weak Bloch-Beilinson conjecture for
zero-cycles over local fields, (2) Cohomo-
logical approaches to rational points, (3)
MSRI, Berkeley, USA, (4) 12. 2006 March.

5. (1) Noether-Lefschetz for
Beilinson-Hodge cycles on open surfaces,
(2) Antalya Algebra Days VIII, (3)

Antalya, Tuekey, (4) 2006 May.

problem

6. (1) Finiteness results for motivic cohomol-
ogy of arithmetic schemes, (2) Arithmetic
Geometry, (3) RIMS, Kyoto, Japan, (4)
2006 September,

7. (1) Surfaces over a p-adic field with in-
finite torsion in the Chow group of 0-
cycles, (2) Algebraic cycles, motives and
Al-homotopy theory over general bases,
(3) Regensburg, Germany, (4) 2007 Fubru-

ary,
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8. (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,

9. (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)

on zero-cycles

10. A conjecture of Colliot-Th’el‘ene
local fields, (2)
G’eom’etrie arithm’etique et vari’et’es ra-
tionnelles, (3) CIRM, Luminy, France, (4)

2007 December.

over

11. (1) Roitman’s theorem for I-cycles on
arithmetic schemes, (2) Algebraic Geom-
etry, (3) University of Munich, Munich,

Germany, (4) 2008 July.

12. (1) Finiteness results for motivic cohomol-
ogy of arithmetic schemes, (2) Quadratic
forms, linear algebraic groups and coho-
mology, (3) University of Hyderabad, Hy-
derabad, India, (4) 2008 December.
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The local e-factor of an ¢-adic Galois represen-
tation of a local field of positive characteristic is
computed by the local Fourier transform. Lau-
mon proved this and further derived the prod-
uct formula for an ¢-adic sheaf on a curve over
a finite field. I studied the local e-factor and
the local Fourier transform with A. Abbes, who
stayed at the department in the spring semester
as a visiting professor. Under a certain assump-
tion on the Galois representation, we compute
the local Fourier transform explicitly as an in-
duced representation and derive Laumon’s for-
mula. While the original proof of Laumon relies
heavily on global arguments, our new proof is
purely local and uses an idea from ramification
theory. The article is now submitted for publi-
cation.

I also revised a preprint on the local-global
compatibility at a place above p of a p-adic Ga-
lois representation associated to a Hilbert mod-
ular form. The paper is accepted for publica-
tion at Compositio Math.

Although I have been busy as a “Kyoyo-
Shunin” this year, I manage to complete a
manuscript of a textbook based on a course
“Sets and topology” for the second year stu-
dents. The book is planned to be published in
2009 autumn.

B.ODOOO

1. K. Kato and T. Saito “Ramification theory
for varieties over a perfect field”, Annals of
Math. 168 (2008), 33-96.
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2. A. Abbes and T. Saito “Analyse micro-
locale ¢-adique en caractéristique p > 0:
Le cas d’un trait”, Publications RIMS 45-
1 (2009) 25-74

. A. Abbes and T. Saito “The character-
istic class and ramification of an {-adic
etale sheaf ”, Inventiones Math. 168 No.
3 (2007) 567-612

. K. Kato and T. Saito “Conductor formula
of Bloch”, Publications Mathematiques,
THES 100, (2004), 5-151.

. T. Saito
formula in even dimension”, Journal de
Théorie des Nombres de Bordeaux, 16-2
(2004), 403-421.

“Parity in Bloch’s conductor

. T. Saito “Log smooth extension of fam-
ily of curves and semi-stable reduction”,
Journal of Algebraic Geometry, 13 (2004),
287-321

. T. Saito “Wild ramification and the
characteristic cycle of an l-adic sheaf”
arXiv:0705.2799, Journal de I'Institut de
Mathematiques de Jussieu, (2009), OO
oo.

. T. Saito “Hilbert modular forms and p-
adic Hodge theory” math.AG/0612077,
Compositio Math. (2009) 0O OO .

A. Abbes and T. Saito
Fourier transform and epsilon factors”
arXiv:0809.0180, submitted.

“Local
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1. 0000000000 oD0oooo (o) o
ob0o obobooob oooobooboo
gooono

. Local Fourier transform and epsilon fac-
tors, (Tambara (June 29, Workshop on
Arithmetic and Algebraic Geometry)) O
0000000 0000 (July 3))

. 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, March
19-23, 2007, Tokyo (April 11, 2007), mini-
conference on Arithmetic Geometry, Ga-
lois representations and modular forms,
Paris 13, June 6-8, 2007, Algebraische
Zahlentheorie, June 17-23, 2007, Ober-
wolfach, Algebraic Analysis and Around
in honor of Professor Masaki Kashiwara’s
60th birthday, Kyoto RIMS, June 25-30,
2007, Rennes (5 juillet, 2007)

. Automorphic forms and l-adic representa-
tions 4, Ecole d’ete sur la conjecture de
modularite de Serre, 8-20 juillet, 2007, Lu-

miny

. Galois representations and modular forms.
July 17-22, 2006. IHES OO O OQOGOOO
ooo.

10000000000 20060 80 7OOO
gobobobobobooooooobon.

. Ramification of schemes over a local field
(joint work with K. Kato), Sept. 4, 2006,
El Escorial EU network midterm conf.,
Sept. 13, 2006, RIMS. Conf. on Arith. Alg.

Geom.

. Characteristic class and microlocal anal-
ysis on an f-adic etale sheaf (joint work
with A. Abbes). International Conference
on arithmetic geometry and automorphic
forms, 2005.8.15, D0 0000000

. Ramification theory of schemes in mixed
characteristic case (joint work with K.
Kato). Conference of algebraic geometry
in honor of Luc Hlusie, 2005.6.28, Orsay
gooooo.

10. The characteristic class and the Swan class

of an (-adic sheaf (joint work with Ahmed
Abbes and Kazuya Kato), Arithmetic and
Algebraic Geometry, University of Tokyo,
2004.12.20 Hodge Theory and Log Geom-
etry, JAMI, Johns Hopkins Univ. (00O
0), 2005.3.16.
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4. Journal of the Institute of Mathematics of
Jussieu, 0O O OO

5. Journal de théorie des nombres de Bor-
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7. Japanese Journal of Mathematics, 0 O O
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I have continued the algebraic study of correla-
tion functions in integrable spin chains. In our
previous works, it was found that the space of
quasi-local operators of the XXZ model admits
With the aid of them

we derived for arbitrary correlation functions

a fermionic structure.

a purely algebraic representation (in the sense
that no multiple integrals are involved). This
year, we have succeeded in generalizing this re-
sult in the presence of a finite temperature and
a magnetic field.

As another subject, we have studied the
fermionic formula for the wave functions of the
quantum (g-difference) Toda Hamiltonian as-
sociated with complex simple Lie algebras. We
have shown that the use of the Drinfeld Casimir
element leads naturally to the fermionic for-
mula. As an application we extended a bosonic
formula for the principal subspace of the in-
tegrable vacuum module of ;[3 to the general
case of f,A[n. (Writing for the last result is under
preparation.)

B.OOOO

1. B. Feigin, E. Feigin, M. Jimbo, T. Miwa

and Y. Takeyamall “A ¢, s-filtration of the
Virasoro minimal series M (p,p’) with 1 <
p'/p < 2, Publ. RIMS, Kyoto Univ. 44
(2008) 213-257.

2. H. Boos, M. Jimbo, T. Miwa, F. Smirnov
and Y. Takeyamal “Hidden Grassmann
structure in the XXZ model II: Creation
operators, Commun. Math. Phys.286

(2009) 875-932

3. M. Jimbo, T. Miwa and F. SmirnovQ
“Hidden Grassmann structure in the XXZ
model III: Introducing Matsubara direc-
tion, arXiv:0811.0439 to appear in J. Phys.
A.

4. H. Boos, M. Jimbo, T. Miwa and F.
Smirnov] “Completeness of a fermionic
basis in the homogeneous XXZ model,
preprint, arXiv:0903.0115

5. B. Feigin, E. Feigin, M. Jimbo, T.
Miwa and E. Mukhi] “Fermionic formulas
for eigenfunctions of the difference Toda
Hamiltonian, arXiv:0812.2306, to appear
in Lett. Math. Phys.
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1. A fermionic structure in the XXZ model,
Workshop ‘From Painlevé to Okamoto’, O
oo0o0OobOooogn, 20080 60

2. Hidden fermionic structure in the XXZ
model II: Technical details, Workshop
‘Quantum integrable systems and solv-
able statistical mechanical models’, CRM,
Montreal, 2008 00 70

3. An algebraic representation of temper-
ature correlation functions in the XXZ
model, Glasgow 0O O
20090 30O

research seminar,
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2. Editor of Letters in Mathematical Physics.
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O01<r<n+(3/2)00002n+100
0oooo M?Hlogoooooooo cr
000000000000 Contl (M)
0000000O00o0ooon
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obooooooooooboobooboobon
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joggooboooooooooboobooa
obooooooooooobooboboo
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0000000000000000000
00000000 M*» 000000 n0
0000000000000000000
000M2»000000 Diff"(M2") (r #
2n+1)00000000 Diff"(M2"), O
0004000000000000000
00000000 M 0Oo0000
Diff"(M2"+1) (r # 2n+2) 000000
00 Diff' (M2"+1), 0000500000
0000000000000000060
000000000000 M2»00000
0 Diff" (M2") (r #2n+1) 000000
00 Diff"(M?"), 00000000000
0000000000000000000
0000000000000000 M*O
00000 Diff"(M™) (r #n+1)000
00000 Diff(M™), 000000000
0oooooo

I showed several groups of homeomor-
phisms of the closed interval are uniformly

perfect.

The action on the plane of a parabolic
element of SL(2;Z) can be seen as a
composition of two half transvections. I
showed that the group generated by the
half transvections is isomorphic to the

Higman-Thompson group 7.

I studied the group of diffeomorphisms
preserving a given foliation. We showed



that the identitiy component of the group
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?"*! «) of
C" contactomorphisms with compact sup-
port of a contact manifold (M?" 1 «) of
dimension (2n + 1) with the C" topology.
We show that the first homology group
of the classifying space BCont”,(M?"*! «)
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 Cont.(M?"T1 a)y of the
group Contl(M?"*! a) of contactomor-
phisms with compact support of a con-
nected contact manifold (M?"1 a) 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™)o of the n-dimensional
Euclidean space R™ with compact support
(1 £7r < o0, 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
indices not greater than (n—1)/2. For the
group Diftf" (M) of C" diffeomorphisms of a
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. Takashi Tsuboi:

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?*™ )y (1 £ r £ 00, 7 # 2m +
2) is written as a product of five com-
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

mutators.

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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. Takashi Tsuboi: “Group generated by half

transvections”, Kodai Math. J. 28 (2005),
463-482.

“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, to ap-
pear in Annale de l'Institut Fourier 57
(2007).

. 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.
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(1) We finish writing a paper on Artin-Schreier
DGA. This research is a continuation of the last
year. Artin-Schreier DGA’s are defined for al-
gebraic varieties X defined over F),. This DGA
can be interpreted as the structure sheaf of a
patched object of two copies of X via two mor-
phisms, Frobenius morphism and identity mor-
phism. By Theorem of Katz, the category of
modules with connections over Artin-Schreier
DGA of X is equivalent to that of F, local sys-
tems on X. Using this fact, the cohomology
of the bar complex of Artin-Schreier DGA is
equal to coordinate ring of F, group scheme
whose F), valued points are pro-p fundamental
group of X. (Note that any pro-p group can
be considered as F, valued point of algebraic
group over F,,.)

(2) We give a refinement of Thomae’s for-
mula for triple coverings of P! obtained by
Nakayashiki. For triple coverings, we construct
a symplectic bases from data of binary graph.
We consider stable degeneration and determine
the absolute constant appearing in Thomae’s
formula. We used Chowla-Selberg formula to
obtain the final result. This is a join work with
Keiji Matsumoto. Now we are studying a sim-
ilar formula for varieties studyed by Allcock-
Carlson-Toledo obtained by cubic surface. We
are checking how the 40 x 3 equations works
which beheaves well under the action of W (Eg).
(3) We rearraged etale realization of motif con-
structed from bar construction using connec-
tions of DGA. This project is still going on.

(4) We study Fano varieties of lines in Fermat



hyper surfaces. In certain case, it can be ex-
pressed bas a covering of the moduli space of n
pointed genus zero curves. Now we are study-
ing a good resolutaion of singularities of the
Fano varieties.

(5) T worked jonitly on motivic construction of
relative completion of fundamental group with
Makoto Matsumoto, Richard Hain, Greg Perl-
stein.

B.OOOO

(1) T.Terasoma, Artin-Schreier DGA and F,-
fundamental gorup of F, schemes, submitted
to proceedings for the conference in Tata Jan,
2008.

(2) T.Terasoma, DG-category and simplicial

bar complex, submitting.

(3) K.Matsumoto and T.Terasoma, Arithmetic
Geometric Mean for hyperelliptic curves and
Calabi-Yau varieties, to appear from Interna-

tional Journal.

(4) T.Terasoma, Algebraic correspondences be-
tween genus three curves and certain Calabi-

Yau varieties, submitted to Amer. J. Math.
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1. DG category, Bar complex and their appli-
cations, in Cycles, Motives and Shimura
Varieties, Jan 7th 2008, Tata Institute
Mumbeai.

. Thomae’s formula for triple covering and
binary trees, in International conference
on Complex Geometry, Hanoi University
of Education,15th Jan 2008.
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(1) By proving that the solutions to the discrete
Toda molecule equation can be obtained by the
Legendre transformation of those of the dis-
crete KAV equation, we show the explicit for-
mula of the solutions to the initial value prob-
lem of the discrete Toda molecule equation as
well as the periodic Box-Ball system.

(2) One of the disadvantages for using a cellular

automaton model is the lack of isotropy of the



time evolution patterns because of the discrete
symmetry of the reference lattices. We show
that a cellular automaton model with spatial
randomness exhibits isotropic time evolution
patterns even on a square lattice. Applying this
model to the BZ reaction, we construct the cel-
lular automaton model which exhibit isotropic

target and spiral patterns.
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1. W. Kunishima, A. Nishiyama, H. Tanaka
and T. Tokihiro, “Differential equations
can create complex cellular automaton
patterns” J. Phys. Soc. Jpn. 73 (2004)
2033-2036.

2. T. Tokihiro and J. Mada, “Asymptotic
behavior of fundamental cycle of peri-
odic box-ball systems: a number theoreti-

cal aspect” Glasgow Mathematical Journal
47A, (2005) 199-204.

3. J. Mada, M. Idzumi and T. Tokihiro,
“Path description of conserved quantities
of generalized periodic box-ball systems”
J. Math. Phys. 46, (2005) 022701-1 — 19.

4. M. Kanai, K, Nishinari and T. Tokihiro,
“Stochastic optimal velocity model and its
long-lived metastability” Phys. Rev. E72,
(2005) 035102-1 — 4.

5. Jun Mada, Makoto Idzumi and Tetsuji
Tokihiro “The exact correspondence be-
tween conserved quantities of a periodic
box-ball system and string solutions of the
Bethe ansatz equations” J. Math. Phys.
47, (2006) 053507-1 — 18.

6. M. Kanai, K. Nishinari and T. Tokihiro,
“Analytical study on the criticality of
the Stochastic Optimal Velocity model” J.
Phys. A 39, (2006) 2921-2933.

7. T. Tokihiro, “On Fundamental Cycle of
Periodic Box-Ball Systems”, L. Fadeev et
al. (eds.) Bilinear Integrable Systems:
From Classical to Quantum, Continuous
to Discrete, Springer, (2006) 325-334.
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S. Iwao and T. Tokihiro, “Ultradiscretiza-
tion of the theta function solution of pd
Toda”, J. Phys. A 40, (2007) 12987-
13021.

. Jun Mada, Makoto Idzumi and Tetsuji

Tokihirod “The box-ball system and the
N-soliton solution of the ultradiscrete KdV
equation”, J. Phys. A, 41 175207 (23pp)
(2008)

A. Nishiyama, H. Tanaka and T. Tokihiro,
“An isotropic cellular automaton for ex-
citable media”, Physica A: Statistical Me-
chanics and its Applications, 387, 3129—
3136 (2008).
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November, 2004

. On Periodic Box-Ball Systems, the COE

conference ”Nonliner integrable systems
and their real worls applications”, Tokyo,
Japan, 14-18 February, 2005.

. Periodic Box-Ball System and Riemann

Hypothesis, The International Conference
on Applied Mathematics, Taipei, Taiwan,
3-6 December, 2005.
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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 O July, 2006.

. Ultra discrete systems, Workshop on In-

tegrable Systems, IISc Mathematics Ini-
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dian Institute of Science, Bangalore, India,
February 18-19, 2008.
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I am working on differential equations of math-
ematical physics, in particular Schrodinger
equations, using functional analysis and PDE
methods. Here are four topics I have been
working on during the last academic year.

(1) of
Schrodinger equations
work with K. Ito, S. Mao).

on the characterization of the singularities of

solutions to
([2,3,5,6]

I am working

Singularities

Joint

solutions to Schrodinger equations, combining
the methods of the scattering theory and the
semiclassical analysis. In [2], the simplest

case, namely short-range perturbation of
Schrédinger equations on Euclidean spaces,
is considered. In [3], the result is generalized
to long-range cases. In [5], the operators on
scattering manifolds are considered. The paper
[6] concerns the propagation of singularities

for perturbed harmonic oscillators, which is



essentially different from asymptotically free
cases. We are planning to work on (weakly)
trapped case, and also on operators on more
general manifolds.

(2) Scattering theory for Schrédinger op-
erators on scattering manifolds ([9] Joint
work with K. Ito). The methods developed
in the above analysis are applied to con-
struct time-dependent scattering theory for
Schrodinger operators on so-called scattering
manifolds, which have asymptotically conic
structure. In [9], we showed the existence and
the completeness of wave operators, and also
showed the equivalence of the definition of the
scattering matrix with that of Melrose. We
are working on the microlocal properties of the
scattering matrix, and also planning to work on
operators on more general manifolds.

(3) Analytic singularities of solutions to
Schrédinger equations ([1,7,8] Joint work
with A. Martinez, V. Sordoni). Combining the
idea of (1) with the analytic microlocal anal-
ysis (Sjostrand, etc.), we study the character-
ization of analytic singularities of solution to
Schrédinger equations.

(4) Lifshitz tails for non monotonous al-
loy type random Schrodinger operators
([4,10] Joint work with F. Klopp). There re-
mains a lot to be understood on the alloy type
random Schrédinger operators when the local
potential does not have fixed sign. In [4], we
showed that the Lifshitz singularities appear
at the bottom of the spectrum appears most
cases. In [10], we address the special cases not
studied in [4], and consider generalized alloy
type model, which includes the random dis-
placement model, and showed the Lifshitz tail
using a new lower bound on the lowest eigen-

value for Schrodinger operators.
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1. A. Martinez, S. Nakamura and V. Sor-
doni: “Analytic singularities for long range
Schrodinger equations”. Comptes Rendus
Mathematique 346 (2008) 849-852.

2. S. Nakamura: “Wave front set for solutions
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Analysis 256 (2009) 1299-1309 .

3. S. Nakamura:
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equations”. J. Math. Soc.
(2009) 177211 .

“Semiclassical singular-
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“Spec-
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mun. Math. Phys. (in press).

5. K. Ito and S. Nakamura: “Singularities of
solutions to Schrédinger equation on scat-
tering manifold”. To appear in American
J. Math.

6. S. Mao and S. Nakamura: “Wave front set
for solutions to perturbed harmonic oscil-
lators”. To appear in Comm. Partial Dif-

ferential Equations.

7. A. Martinez, S. Nakamura and V. Sor-

doni: “Analytic wave front for solutions
to Schrodinger equation”, Preprint, June
2007.
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8. A. Martinez, S. Nakamura and V. Sor-
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to Schrodinger equation II — Long Range

Perturbations”. Preprint, July 2008.

(http://arxiv.org/abs/0807.4982)

9. K. Ito and S. Nakamura: “Time-
dependent scattering theory for
Schrodinger operators on  scattering

manifolds”. Preprint, 2008 October.
(http://arxiv.org/abs/0810.1575)

10. F. Klopp and S. Nakamura: “Lifshitz
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Schrédinger operators”.  Preprint, 2009

March.

(http://arxiv.org/abs/0903.2105)
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The paper to prove the second main theorem
with a truncated counting function of level one
for holomorphic curves into a semi-abelian va-
riety was published. As its applications, an
algebraic degeneracy theorem for holomorphic
curves into algebraic varieties has been pub-
lished already, and some more application is
under investigation. The study on the same
subject by means of a C*° connection on the
tangent bundle is studied from another view-
point, and some results is under progress. In
this year I took the publicity work of the re-
sults obtained by Grant-in-Aid for Scientific
Research (S) 17104001. Hayama Sympojium
on Complex Analysis in Several Variables 2008
was held in July by the aid of the grant.
Durig the thematic program at Fields Insitute
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in Toronto, Workshop on Complex Hyperbolic
Geometry and Related Topics was held jointly
with our grant, and the researchers of the grant
were sent and gave talks at the workshop.
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1. Noguchi, J., Winkelmann, J. and Ya-
manoi, K., The second main theorem for
holomorphic curves into semi-abelian vari-

eties II, Forum Math.20 (2008), 469-503.

2. Noguchi, J., Winkelmann, J. and Ya-
manoi, K., Degeneracy of holomorphic
curves into algebraic varieties, J. Math.
Pures Appl. 88 Issue 3, (2007), 293-306.

. Noguchi, J., Some results in the analogue
of Nevanlinna theory and Diophantine ap-
proximations, Proc. Diophantine Geome-
try, Ed. U. Zannier, pp. 259-275, Scoula
Normal Superiore Pisa, 2007.

. Noguchi, J., A note on entire pseudo-
holomorphic curves and the proof of
Cartan-Nochka’s theorem, Kodai Math. J.
28 (2005), 336—-346.

5. Noguch, J., Nevanlinna theory and Dio-
phatine approximation, Proc. Conf. on
Several Complex Variabels, Beijin 2004,
Sci. China Ser. A Math. 48 (2005) Supp.,
146-155.

. Miyajima K., Furushima, M., Kazama, H.,
Kodama, A., Noguchi, J., Ohsawa, T.
Tsuji, H., and Ueda, T. (Editors), Proc.
OKA 100 Conf. Kyoto/Nara 2001, Adv.
Stud. in Pure Math. 42, x+345 pp., Japan
Math. Soc. Tokyo, 2004.

. Noguchi, J., Intersection multiplicities of
holomorphic and algebraic curves with di-
visors, Proc. OKA 100 Conf. Kyoto/Nara
2001, Adv. Stud. in Pure Math. 42, pp.
243-248, Japan Math. Soc. Tokyo, 2004.

. Noguchi, J. and Winkelmann, J., Bounds
for curves in abelian varieties, J. reine

angew. Math. 572 (2004), 27-47.
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OOooooooood, 3 December 2008.

Some second main theorems and appli-
cations, Workshop on Complex Hyper-
bolic Geometry and Related Topics, Fields
17 November 2008

Institute, Toronto,

(Canada).

. Value distribution of holomorphic curves

and distribution of rational points, De-
partment of Mathematics, University of
Texas, Houston, 14 November 2008

Unicity, Kobayashi hyperbolicity, rational
points and examples, Workshop on arith-
metic and hyperbolic geometry, University
of Montreal, 8 November 2008 (Canada).

. Geometry of holomorphic curves and dis-

tribution of rational points, Departemnt
of Mathematics, University of Montreal, 7
November 2008,

. Holomorphic curves and rational points,

Department of Mathematics, University of
Michigan, 4 November 2008.

Some open problems in the value dis-
tribution theory and Kobayashi hyper-
bolic manifolds, Hayama Symposium on
Complex Analysis in Several Variables
2008, Shonan Village Center, 15 July 2008
(Japan).

. Connections and holomorphic curves, Con-

ference in Analysis and Geometry in
Several Complex Variables, Romanian
Academy, Buchrest, 25 June 2008 (Roma-

nia).

Value distribution and distribution of ra-
tional points, Spring Program Complex
Analysis in Several Variables, Mittag-
Leffler Institute, 27 March 2008 (Sweden).
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. Workshop on Arithmetic and Hyper-

bolic Geometry, University of Montreal, 8
November 2008 (Canada) OO0 0O.

. 000000000000 0000Hayama

Symposium on Complex Analysis in Sev-
eral Variables, 00 O 0O (2004-2007).

. Forum Mathematicum, de Gruyter, Editor

(1997-).

. Journal of Mathematical Analysis and

Applications, Elsevier, Associate Editor
(2001-2008).



. Workshop on Holomorphic Mappings,
Kobayashi Hyperbolicity and Diophantine
Approximation, July 20-23 2007, Komaba

TokyoO DO OO.

. Effective Aspects of Complex Hyper-
bolic Varieties, Scientific Committee Aber
Wrac’h, France, September 10-14, 2007,

Scientific Committee.

10. Geometry of Holomorphic and Algebraic
Curves in Complex Algebraic Varieties,
Centre Rechereches Mathematiques, Uni-
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12. Seoul-Tokyo Conference in Mathematics —
Complex Analysis, KIAS, November 24-25

2006, 0000.

13. Workshop on Holomorphic Mappings and
Value Distributuion Theory, Math. Sci.

Univ. of Tokyo, 22 July 2006, 0O OO .

14. Tambara Workshop on Holomorphic Foli-
ations and Holomorphic Curves, Tambara
Institute of Univ. of Tokyo, May 26-28

2006, 0000,

15. Banff Workshop 2006 on Analytic and Ge-
ometric Theories of Holomorphic and CR
Mappings, Banff Center, April 30- May 6

2006, 0000,

16. First International Conference on Several
Complex Variables and Complex Geome-
try in Beijing, August 23-27, 2004, 0 0 O
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4. M. McQuillan (Bures-sur-Yvette), H20
(2008) 0 70 110070 300.

5. B. Shiffman (Johns Hopkins), H20(2008)
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0 Erwin Bolthausen O 0000 OO OO

I have studied the scaling limits for weakly
pinned random walks and random fields. First,
I have extended my results for Gaussian ran-
dom walks (the paper [8]) to more general ran-
dom walks. Consider d-dimensional random
walks perturbed by a pinning effect (possible
jumps to the origin). One can show the sample
path large deviation principle for such Markov
chain. If the corresponding rate functional ad-

mits a unique minimizer, the law of large num-



ber holds for the scaled Markov chain and the
limit is the unique minimizer. However, non-
trivial is the case where the minimizers are not
unique. Such case is analyzed and the min-
imizer, which appears in the limit, is identi-
fied. For the proof, the probability estimate
at the level of large deviation is not sufficient,
but its precise version is required. The limiting
minimizer differs depending on the dimension d
of the space and the condition satisfied by the
Markov chain at the last time. Moreover, un-
der a certain situation, it is shown that the co-
existence of minimizers happens, namely, two
minimizers survive in the limit with positive
probabilities. The central limit theorem for the
hitting time of the Markov chain to the origin
is also established (Joint work with Tatsushi
Otobe). Next, I have discussed similar prob-
lems for Gaussian random fields with a pinning

effect (Joint work with Erwin Bolthausen).
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FKG and Brascamp-Lieb inequalities”,
Proc. Amer. Math. Soc., 135 (2007),
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3. T. Funaki, Y. Hariya, F. Hirsch and M.
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Stoch. Proc. Appl., 117 (2007), 1-22.

“On some Fourier aspects of the

. T. Funaki: “Dichotomy in a scaling limit
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tron. Comm. Probab., 12 (2007), 173-183.
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00, 60 (2008), 113-133.

6. T. Funaki, “A scaling limit for weakly
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the Proceedings of RIMS Workshop on

Stochastic Analysis and Applications,
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9. T. Funaki and B. Xie: “A stochastic
heat equation with the distributions of
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Stoch. Proc. Appl., 119 (2009), 307-326.

10. T. Funaki and T. Otobe: “Scaling limits
for weakly pinned random walks with two
large deviation minimizers”, submitted.
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0 230: “Some problems from Statistical
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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.

I also constructed (1) an invariant for 4-orbifold
with 71 = 1, (2) an invariant for two embed-
ded surfaces in a 4-manifold, and (3) a vari-
ant of Seiberg-Witten invariant when the struc-
ture group of tangent bundle has Spin(4) x 43
Pin(2)-lift.

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 polar-
izations, which gave a new approach to com-
pare Kaher polarizations and real polarizations.
We extended our localization scheme for a fam-
ily of torus fibrations satisfying a compatibility
condition. As an application we gave a proof
of Verlinde formula for an SO(3)-bundle on a

Riemann surface with genus 2.
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My research is mainly concerned with nonlin-
ear partial differential equations, particularly
I study the

global structure and the stability of solutions

elliptic and parabolic equations.

from the point of view of dynamical systems. I
also discuss various kinds of singularities that
arise in those equations. Recently I am also
interested in homogenization problems. My re-

cent research topics are the following:

(1) Traveling waves in the presence of

obstacles: In an N-dimensional Allen-
Cahn type diffusion equation, there exists
a traveling wave with a flat front, called
“planar wave”. We studied what happens
if the front hits an obstacle of finite size.
We showed that the front recovers its flat
shape uniformly in space, but that there is
some difference in the recovering process

depending on the shape of the obstacle.

Blow-up in supercritical nonlinear
We studied blow-up

phenomena in nonlinear heat equations

heat equations:

with power nonlinearity. In the case where
the exponent is larger than the Sobolev
critical exponent (the spercritical case),
much less has been known about the na-
ture of blow-up than in the subcritical
case. We succeeded in giving detailed char-
acterization of both type I and type II
blow-ups for radially symmetric solutions,
and also significantly improved the exisit-
ing results on the continuity of solutions

beyond the blow-up time.

o7

(3) Global dynamics of blow-up solu-
tions of nonlinear diffusion equations:
We developed a theory of global attrac-
tors for 1-dimensional nonlinear diffusion
equations that involve blow-up phenom-
ena, and studied their dynamics by com-
bining analytical and topological methods.
Among other things we have revealed the
rich variety of the position of peaks of

blow-up profiles ([5]).

(4) Motion of interfaces arising in the
singular limit of diffusion equations:
In some nonlinear diffusion equations in-
volving a small parameter such as the dif-
fusion coefficient, there appear solutions
with discontinuous “interfaces” in the sin-
gular limit, as the parameter tends to 0.
Recently we have studied the singular limit
of perturbed Allen-Cahn type equations
and applied the result to study the sin-
gular limit of the FitzHugh-Nagumo sys-
tem ([7]).

obtained for Lotka-Volterra competition-

Similar results have also been
diffusion systems ([4]).

Here are other themes I have studied in the past

five years:

(5) Homogenization limit of the speed
of periodic travelling waves We stud-
ied the speed of travelling waves that arise
in a curvature-driven motion of curves in
a two-dimensional band domain having

As the spatial

period of the boundary oscillation tends

sawtooth-like boundaries.

to zero, the problem converges to a certain
homogenization limit. We succeeded in de-
termining the speed of travelling waves in

this homogenization limit ([3]).

A variational problem with lattice
periodicity: We studied a variational
problem associated with an Allen-Cahn
type equation on R? whose coefficients
We showed

that a necessary and sufficient condition

have lattice periodicity ([2]).

for a multi-layered solution to exist is that

the set of single-layered solutions does not



form a foliation (that is, it has a gap in-
side).

Regularization after blow-up In some
classes of nonlinear heat equations, the
so-called blow-up phenomena occur; that
is, the norm of solutions tends to infinity
in finite time. It is known that in some
cases solutions can be entended in a weak
sense beyond the blow-up time. We proved
that the extended solutions restore their
smoothness immediately after the blow-up
time ([1]).
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1. Y. Miyaokall “The orbibundle Miyaoka-
Yau-Sakai inequality and an effective
Bogomolov-McQuillan theorem”, Publ.
Res. Inst. Math. Sci. 44 (2008), 403 —
417.
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bundles, Concluding Workshop of WAG
2007/08, University of Warwick, U.K.,
2008 0 OO

. Bogomolov-Kobayashi-Uhlenbeck-Yau-
Simpson inequality for Higgs bundles,
Geometric Analysis: Present and Future,
Harvard University, U.S.A., 2008 0 O O
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I have investigated on the following three mu-
tually related thema.

1. structure of various moduli spaces as well as
their associated modular groups. In particular,
investigation of the following three subjects to-
gether with their relationships: moduli space
of compact Riemann surfaces - mapping class
group, moduli space of graphs - outer automor-
phism group of free groups, and the group of
all the homology cobordism classes of homol-
ogy cylinders over surfaces. In this year, we
defined a series of infinitely many invariants for
certain topological 4-manifolds and formulated
a conjecture that they will serve as obstruc-
tions for smoothings and furthermore they will
be the “transgressed image” of infinitely many
homomorphisms from the group ©3 of homol-
ogy cobordism classes of homology 3-spheres to
Z.

2. structure of the Lie algebras consisting of all
the symplectic derivations of the free graded Lie

algebra, as well as the free associative algebra
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without unit, generated by the first homology
group of a closed surface and also its various ap-
plications. In this year, we began a joint work
with M. Suzuki and T. Sakasai to investigate
the structure of the latter Lie algebra. In par-
ticular, we made experimental computations as
well as expectations about its abelianization.
3. joint work with Dieter Kotschick: study of
the Gel’fand-Fuks cohomology of formal Hamil-
tonian vector fields on R?" as well as chrac-
teristic classes of symplectomorphism groups of
symplectic manifolds.
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I studied transversely holomorphic foliations.
Main subjects were Fatou-Julia decompositions
of complex codimension-one foliations and de-
formations of complex secondary classes of
holomorphic foliations of arbitrary codimen-

sion.
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I study the technology for computer network
operation and network applications.

Network structures of the interconnections
among routers and switches and of the peer-
ing relationship among AS (Autonomous Sys-
tems) consist of the basis for the design, op-
eration and performance analysis of the Inter-
net. Not only they have been considered im-
portant but also they have attracted interest
as typical examples in the recently fashionable
complex network research. The Internet topol-
ogy (both the router-level and the AS-level)
are regarded as the prime case of the so-called
scale-free network because of their power-law
degree distribution. However, it turned out
that, by examining the precision of observa-
tional methodology and the statistical treat-
ment, the widely accepted conclusion cannot
be taken as face value. Following this observa-
tion, we studied how many links are actually
observed by the BGP (Border Gateway Pro-
tocol), which is used to distribute the routing
information among AS, through a large-scale
We found that

surprisingly small number of links are found

simulation of BGP networks.

by the usually employed observation method
in general, and that under some condition the
power-law degree distribution is observed inde-
pendent of the real network structure. We also
discussed that the universal, all-purpose Inter-
net topology is hard to be hoped for, because
the Internet connectivity is under many kinds
of constraints and policy requirements and can-
not be represented as an abstract topology; and
that model-based discussion is quite dangerous
because of very limited current understanding
of the indices which uniquely specifies the net-
work topology.

Following the recognition that the Internet
topology is to be studied in relation with the
dynamics thereon we started to investigate the
relationship between the behavior of routing
protocols and the Internet topology from a new
point of view. Especially we use Sobrinho’s
“routing algebra” which models the global be-
havior of routing protocols in the simulation

trying to find out the effect of specific topo-



logical features which tend to cause route flap-
ping (a rapid fluctuation of routing informa-
tion) to the spreading the BGP update and

convergence.
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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 2008 are as
follows:

[1] Theory of the type reproduction number
for infectious diseases and its applications to
the asymptomatic transmission model in age-
structured populations, multistate SEIR mod-
els and multistate demographic models.

[2] Mathematical analysis of age-structured

HIV-1 dynamics in vivo.
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In the academic year 2008, N. Ozawa continued
the study with S. Popa on normalizer groups of
von Neumann subalgebras. Roughly speaking,
the goal is to locate, inside a given von Neu-
mann algebra, all subalgebras having large nor-
malizer groups. They extended their previous
result for free groups to a more general form
which is applicable to a wide class of groups,
containing a lattices of connected semisimple
Lie groups with the Haagerup property. Com-
bining it with a new cocycle rigidity theorem,
they obtained a new rigidity theorem for group-

measure-space von Neumann algebras.
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1. AdS/CFT correspondence

Duality means a quantum equivalence between
two physical systems with different origin.
AdS/CFT correspondence predicts that gauge
theories and gravity are dual to each other:
there exists a five-dimensional Sasaki-Einstein
manifold for each four-dimensional N=1 super-
conformal gauge theory and various quantities
in both sides are related. The exact scaling
dimensions of the operators are obtained by
maximizing an anomaly-related objective func-
tion (a-maximization principle). Basic ques-
tions remained open such as the existence and
the uniqueness of the solution, and the ab-
sence of unphysical saddle points. We solved
the problem for a large class of quiver gauge
The key idea is to identify the ob-
jective function with the volume of a three di-

theories.

mensional polytope (zonotope) and to apply
Brunn-Minkowski inequality. As a biproduct,
one can establish a combinatorial version of “a-
theorem.” I'm currently working on the rela-
tionship between three-dimensional hyperbolic
geometry and two-dimensional conformal field
theory from AdS/CFT viewpoint.

2. Dixmier Conjecture

The recent flourish of activity in noncommu-

tative geometry has revived the interest in the



Weyl algebras, which are basic building blocks
The Weyl algebra

A,, is a ring of polynomial partial differential

of quantum field theories.

opeators. Every endomorphism of A,, is injec-
tive since A, is simple. Dixmier (1968) initi-
ated a systematic study of the Weyl algebra
Ay and posed the following problem: Is every
endomorphism of A; an automorphism? We
gave an affirmative answer to this conjecture.
3. Cy-finite CFT

There has been an increasing interest in (non-
semisimple) representations of Conformal field
theories (CFTs). The abelian category of mod-
ules of Cy-finite vertex operator algebras (al-
gebraic incarnation of CFTSs) enjoys strong
finitenss properties: Artinian and Noetherian,
and there are finite simple modules. Feigin con-
jectured that the category of W (p)-module is
equivalent to that of a quantum group with ¢
root of unity. I'm studying how the conjecture
can be generalized with A. Tsuchiya (IPMU)
and Y. Saito.
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My primary interest has been in clarifying the
topology of the moduli space of compact Rie-
mann surfaces and the mapping class group of
an orientable surface. As is known, these two

notions are essentially equivalent to each other.

In my recent research (a generalization of ) the
notion of Magnus expansions of a free group
has played a leading role. While my motiva-
tion to study the Magnus expansions was to ob-
tain a certain description of the twisted Morita-
Mumford classes, their relations and the John-
son homomorphisms, which yield all about the
(twisted) Morita-Mumford classes, my study

has grown in the two directions:

(1) Homology of the automorphism group of a

free group, and

(2) “Canonical” differential geometry of the

moduli space of Riemann surfaces.

My results are
(1) The Johnson homomorphisms of all degree
extend themselves to the whole of the auto-

morphism group of a free group. But they
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are no homomorphisms. A certain part of
the twisted Morita-Mumford classes can be de-
fined on the automorphism group of a free
group. It is parametrized by Stasheff associahe-
drons “infinitesimally” and “combinatorially”
how the extended Johnson “homomorphisms”
are far from correct group homomorphisms.
On the subspace of Magnus expansions com-
patible to the surface group relation it is also
parametrized by the moduli space of real stable
curves Mo p42(R).

(2) Explicit description of the 1 forms on the
moduli of Riemann surfaces representing the
Johnson homomorphisms. (1-3) induces an in-
finite series of relations among these 1 forms. A
similar construction on the universal Riemann
surfaces gives us another series of 1 forms and
their relations. The first one of the 1-forms is
just the quasi-conformal variation of normal-
ized Abelian integrals of the third kind.We in-
troduced a real-valued function on the moduli
space of compact Riemann surfaces and com-
pute the first and the second variations of the
function. This function relates the Chern form
of the relative tangent bundle of the universal
family induced by the Arakelov-Green function
with the Chern form of the same bundle in-
duced by the twisted 1-form representign the
first Johnson homomorphism.

(3) (jointwork with A. Bene and R. Pen-
ner) We constructed a Magnus expansion nat-
urally constructed from trivalent fat graphs,
which induces the Morita-Penner cocycle for
the extended first Johnson homomorphism. (4)
(jointwork with T. Akita) We proved an inte-
gral Riemann-Roch formula for any cyclic sub-

group of the mapping class groups.
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For these years since around 1992, I have been

investigating the foundations of quantum me-

chanics, whose summarization is as follows.
Quantum mechanics is formulated on the ba-
sis of two quantities which satisfy the non-
commutation relation called canonical commu-
tation relation, and those two quantities are
identified as configuration operator and mo-
mentum operator. In usual formulation of
quantum mechanics, it is assumed that the
third quantity called time coordinate exists in
addition to these two quantities. However, a
careful examination of the formulation of quan-
tum mechanics shows that the two quantities,
configuration operator and momentum opera-
tor, are sufficient in formulating the quantum
mechanics, which proves that the time coordi-
nate is a redundant quantity. The formulation
of quantum mechanics based on this fact intro-
duces the concept of time as a quantity defined
in terms of configuration and momentum op-
erators, and we see that the usual uncertainty
occurs as an uncertainty of time. This formu-
lation of quantum mechanics gives a rigorous
notion of time which has been considered as an
a priori given quantity in physics in somewhat
ambiguous manner since the age of Isaac New-
ton. Consequences of these considerations are
that 1) quantum mechanics must be considered
as a theory describing the internal motion of a
local system consisting of a finite number of
particles, and 2) the concept of time is a ‘lo-
cal’ notion proper to each local system having
two quantities satisfying the canonical commu-
tation relation. 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 asymp-
totic behavior of the solutions of Schrodinger
equations, which region is called scattering the-
ory. The main ingredients used in the region
are pseudodifferential operators, Fourier inte-
gral operators, and Functional Analysis. The
origin of the local time, namely the existence

of the local motion inside each local system is



explained by reducing it to the result in meta-
mathematics of the existence of undecidable
propositions.

My recent investigation is on the last part,
namely on the Goédel’s incompleteness theo-
rem. This has been begun around 2003. The
theorem is thought to have shown the exis-
tence of undecidable propositions. To show the
Godel’s theorem, it is usual to assume the fini-
tary standpoint on the meta level, and the ob-
ject number theory is investigated by this fini-
tary method. As an extension if we assume
that the meta and object levels are symmetric
or reflexive, and discuss the object set theory
ZFC (set theory with axiom of choice) by as-
suming ZFC on the meta level, it is shown that
the object theory must have uncountable infi-
nite number of propositions. On the other hand
by the definition of formal theory, the object
ZFC theory has at most countable number of
propositions, and we have a contradiction. This
suggests that the cause of the contradiction is
that we have assumed the axiom of infinity on
the both levels. If as usual we assume finitary
standpoint on the meta level and discuss object
ZFC theory, there would not arise contradic-
tions. However if we take the standpoint that
the meta and object levels are reflexive, we have
a conclusion that usual mathematics with ax-
iom of infinity is inconsistent. Namely from the
standpoint that the meta and object levels of
mathematics are symmetric or reflexive, only
finite mathematics is consistent.
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I am engaged in researches in mathematical
psychology, whose outline may be guessed from
the following extract from a preprint “A com-
pleteness theorem for the logical system MPCL
designed for mathematical psychology” coau-
thored by MIZUMURA Yasuaki.

Abstract. Our end in mathematical psychol-
ogy is to construct and analyze and utilize a
mathematical model of the human system of
thinking, the outer world which humans cog-
nize, and the relationship between them, from
mechanists’ viewpoint. As the core of our
mathematical model, we need some good logi-
cal system, and MPCL is our present tentative
one. We will define it, give an account of its re-
lationship with natural languages, and prove a
completeness theorem for it, based on a newly
formulated universal algebraic logic.
Introduction. The purpose of this paper
is to prove a completeness theorem for the
logical system MPCL which is designed for
mathematical psychology. Our end is to con-
struct and analyze and utilize a mathemati-
cal model of the human system of thinking,
the outer world which humans cognize, and
the relationship between them, from mecha-
nists’ viewpoint. Therefore we have nothing
to do with old mathematical psychology which
centers around statistical treatments of exper-
imental data. Our mathematical psychology
is rather a close relative of metamathematics,
philosophy of logic, theoretical linguistics, and
so on, and is traced back to theories of natu-
ral languages by Noam Chomsky and Richard
Montague, although we neither regard nor de-
sign our mathematical psychology as a theory
of natural languages.

As the core of our mathematical model, we need
some good logical system. At present we are in
the process of trial and error in order to find
out the still unknown ideal logical system. This
process may well be compared to the one which
past metamathematicians had experienced be-

fore they invented the logical system PL of first-
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order predicate logic. Nevertheless we believe
that our present tentative logical system MPCL
is of worth, which we will describe in §3.6.

“MPCL” is an abbreviation for monophasic
case logic. The set K of the cases is one of the
parameters of the formal language of MPCL.
Roughly speaking, the cases are the mathemat-
ical models of the substances which are sup-
posed to exist in the human brain, and some
of which are supposed to be expressed by some
of the Japanese postpositional particles called

b2 “Wa,” LLWO

RR RS )
)

teniwoha such as “ga, ni,” some
of the English prepositions, and so on.
Humans think about various phases of the en-
tities in the outer world such as a specific loca-
tion, direction, time, recipient of an action, and
so on, while for instance, one Japanese postpo-
sitional particle “ni” may be used to indicate
those various phases. Therefore one postpo-
sitional particle “ni” is considered an expres-
sion of various substances in various phases in
the human brain, and so K must be divided
into various phases. However, a mathematical
model with such various phases seemed diffi-
cult to study in the first attempt, and thus we
have begun with the model MPCL with only
one phase.

In fact, this paper is an abridged translation
of an impermanent aspect of the personal elec-
tronic publication Mathematical Psychology by
the first author, where our work in progress has
been shown for more than a decade by frequent
revisions, and in particular, the logical system
CL of the coming generation has already been
born with arbitrary number of phases.

The formal language of MPCL is quite differ-
ent from that of PL as indicated by the exis-
tence of the parameter K. It is also notably
different from the PL language in that it has
plenty of quantifiers and that they are not ac-
companied by variables but by cases, just as
quantifiers in orthodox Japanese are accompa-
nied by teniwoha. However, those are rather
superficial linguistic differences. As a logical
system, MPCL is deeply different from PL in
that consistent sets of closed predicates do not

necessarily possess models.



In spite of those differences, MPCL is an exten-
sion of PL in the sense that PL is embedded in
MPCL, just as we read and understand PL sen-
tences translating them into natural languages.
For this and some other reasons, our strategy
for MPCL completeness is an extension of that
for PL completeness, while tactics not obtained
from PL theory were supplied by the second au-
thor.
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Moduli spaces of various geometric objects
are constructed as symplectic quotients or hy-
perkdhler quotients. So it is interesting to
study geometry of these quotient spaces.

I have been studying topology of abelian hy-
perkahler quotients by Morse theory, taking the
norm square of a hyperkdhler moment map as
a ‘Morse function’. Although this function is
not proper, I proved that Morse theory for this
function works very well by establishing sharp
gradient estimates of this function under cer-
tain technical conditions. I also determined
the Betti numbers and the cohomology rings of
abelian hyperkéhler quotients in such cases. 1
am trying to get rid of the technical conditions
mentioned above.

I am also investigating geometric quantization,
in particular, the relation between real and
Kahler polarization with M.Hamilton. We try

to understand real polarizations as a certain



type of degeneration of complex structures.
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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 finite-element
and finite-difference methods) that preserve an-
alytical properties of the original problem and
in error analysis of those schemes. My recent
research achievements are summarized as fol-

lows.

e The Keller-Segel (KS) system describes
the aggregation of slime molds resulting
from their chemotactic features. 1 pro-
posed a finite element scheme for the KS
system. The scheme makes use of Baba-
Tabata type upwind approximation and
satisfies both positivity and mass conser-
vation properties. Consequently, if the
triangulation is of acute type, our finite
element approximation preserves the L!
norm, which is an important property of

the original KS system. Then, we estab-
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lished error estimates of the optimal or-
der in LP x W1 with a suitable p > d,
where d is the dimension of a spatial do-
main. The results are extensions of our

previous works on a simplified KS system.

The Stokes interface problems is the Stokes
system where the kinematic coefficient of
viscosity is a piecewise constant function.
Such a problem frequently appears in nu-
merical computations of two-phase flow
problems of viscous incompressible fluids.
T'and Ohmori proved a general convergence
theorem for finite element approximations
to a generalized Stokes interface problem.
We also derived explicit convergence rates
under some appropriate assumptions on
the regularity of exact solutions and on a

geometric condition for the triangulation.
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(1) Representation theory of Quantum groups

; We study the crystal base in geometrical
way. Starting from a finite oriented graph (=
quiver), we construct an algebraic variety as-
sociated to a quiver. This is called a quiver
variety. We consider some Lagrangian subva-
rieties of the cotangent bundle of quiver vari-
eties 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
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way, the crystal associated with highest weight
irreducible representations of quantum groups
are realized geometrically.

(2) Structure theory and Representation the-
ory of elliptic Lie algebras ; We study struc-
ture theory and Representation theory of ellip-
tic Lie algebras (= toroidal Lie algebras) and
their quantum analogue. Using vertex oper-
ators, we construct infinite dimensional irre-
ducible representation of quantum elliptic al-
gebras and compute their characters.

We compute Hirota bilinear forms arising from
both homogeneous and principal realization of
vertex representations of elliptic Lie algebras.
As a result, we obtain a new hierarchies of non-
linear partial differential equations which in-
clude that with affine Lie algebra symmetry as
sub-hierarchy.

(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-
thogonal polynomials and q-KZ equations by
using representation theory of elliptic Hecke al-
gebras. 000
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2. Yoshihisa Saito and Midori Shiota; “On
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(Nagoya 2006), to appear in Progress in
Math. Birkhauser.
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Yoshihisa Saito and Yoshihiro Takeyama
; “The
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SIGMA 5 (2009), 010.
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root systems, International Conference on
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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. A g-analog of the Garnier system has been
obtained from deformation theory of a linear ¢-
difference equation. Here the Garnier system is
a multi-variable system regarded as a natural
generalization of the Painlevé equations. This
g-Garnier system has the Garnier system as a
natural continuous limit;

2. Special solutions of ¢-Garnier system are
constructed. These are expressed by using a g-

analog of Lauricella’s hypergeometric function;



3. 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).

4.  Theory of monodromy preserving de-
formation, algebraic solutions, irreducibily,
and spaces of the initial conditions with re-
spect to special types of the third Painlevé
equation, are studied. (joint work with
OHYAMA Yousuke, KAWAMUKO Hiroyuki

and OKAMOTO Kazuo).
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1. T. Tsuda, K. Okamoto and H. Sakai :
“Folding transformations of the Painlevé
equations”, Math. Annalen, 331 (2005)
713-738.

2. H. Sakai : “A g-analog of the Garnier sys-
tem”, Funkcial. Ekvac., 48 (2005) 273~
297.

. H. Sakai :
g-Schlesinger system of rank two”, Lett.
Math. Phys., 73 (2005) 237-247.

“Hypergeometric solution of

. Y. Ohyama, H. Kawamuko, H. Sakai and
K. Okamoto :
equations, V, Third Painlevé equations of
special type Pi(D7) and Pii(Ds)”, J.
Math. Sci. Univ. Tokyo, 13 (2006) 145-
204.
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equation associated with the Aél) surface,
J. Phys. A: Math. Gen., 39 (2006) 12203—
12210.

“Lax form of the g¢-Painlevé

. H. Sakai : “Problem: Discrete Painlevé
equations and thei Lax forms, RIMS
Kokytiroku Bessatsu, B2(2007) 195-208.
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2. Lax form of g-Painlevé equation associated
to A(Ql)—surface: Kobe Workshop on Inte-
gral systems and Painlevé systems (O O
00) 2005 0 11 O; Continuous and dis-
crete Painlevé equations (Univ. of Turku,
Finland) 2006 O 3 O ; Algebraic, Analytic
and Geometric Aspects of Comples Differ-
ential Equations and their Deformations.
Painlevé Hierachies (0 000 O) 2006 O
5 0; Symmetries and Integrability of Dif-
ference Equations (SIDE) VII (Univ. of
Melbourne, Australia) 2006 O 7 O.

. Rational surfaces and discrete Painlevé
equations: Painlevé equations and Mon-
odromy problems (Univ. of Cambridge,

UK) 2006 0 9 0.

. Monodromy preserving deformation and
4-dimensional Painlevé type equations:
From Painlevé to Okamoto (O O) 2008
O 6 O; Journees Franco-Japonaises en
Ihonneur de Kazuo Okamoto (Universite
Louis Pasteur, Strasbourg, France) 2008
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I studied on the theory of p-adic cohomologies
and p-adic differential equations (overconver-
gent isocrystals) in arithmetic geometry. For
a proper smooth morphism X — Y of sepa-
rated schemes of finite type over a perfect field
k of characteristic p > 0, I proved a version of
conjecture of Berthelot predicting the existence
of natural structure of overconvergent isocrys-
tals on the relative rigid cohomology sheaves in
the case where the coefficient has a Frobenius
sturcture or in the case where Y is smooth over
k. Also, I proved that, when the coefficient has
a Frobenius structure, the relative rigid coho-
mology sheaves form an overconvergent isocrys-
tal generically even in the case where the mor-
phism is not necessarily proper nor smooth.

Also, for a smooth scheme over k with its nice
compactification X € X and ¥ C Zp, 1 de-
fined the notion of an overconvergent isocrystal
on (X, X) having X-unipotent monodromy and
proved that it is uniquely extendable to a log-
convergent isocrystal on X with exponents in
Y. under the assumption that the difference of
any two distinct elements in ¥ is a non-integer

which is p-adically non-Liouville. This is a gen-
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eralization of a result of Kedlaya who treated
the case of unipotent monodromy, and this is
also a p-adic version of the theory of extension
of a regular singular integrable connection to
an integrable log connection.

I also finished writing the final version of a
joint work with Yukiyoshi Nakkajima at Tokyo
Denki University on the construction of the
weight filtration on the relative log crystalline
cohomology and the relative log crystalline co-
homology with compact support of a family of
open smooth varieties over a scheme of charac-
teristic p > 0. It was publshed on September
2008.
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“On logarithmic extension of

2. A. Shiho: “Relative log convergent coho-
mology and relative rigid cohomology II1”,
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3. A. Shiho: “Relative log convergent coho-
mology and relative rigid cohomology 117,
preprint.

4. A. Shiho: “Relative log convergent coho-
mology and relative rigid cohomology I7,
preprint.

5. 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)

6. A. Shiho: “On logarithmic Hodge-Witt co-
homology of regular schemes”, J. Math.
Sci. Univ. Tokyo 14(2007), 567-635.
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Universita degli studi di Padova (0 00O
0),20060 3-400

On (Hodge realization of) polylogarithm,
goooobobooo10o0boo0o0, 2005
0 120.

go

00 ID0000000000ooooo(@o
ooooooooo)

00000000000 XBOOOOOOO
00000000000(00000040
ooooo)

88

E.0DOOOODO

1. (00)00000 (OHKUBO Shun): Ga-
lois theory of BO-TR in the imperfect residue

field case.

F.OOoOoOOoOooo

1. 000000b0oobgooboooboo

2. 000000000000

00 OO0 (SHIRAISHI Junichi)

A.000OO

0000 CPO0000O00O00O00D00O000
00 ADO0OO0OO0.000000o00o0oog:
AO00O0O0ODOQO,O00 Poincaré DO OO0
oooDooo0o. 000, .40 Feigin O Odesskii
goboooooooboooboobboa
goooooooooooobbobob. oo, d
o00oooO0oooooooooooooooo
O00D000000. 000000000000
000000 ADOO0ODO0ODDOO0OOoOOooOg
000000000000 000. Ding-lohara
OO000oo0Dooooooooooooooo
OO00oOoDoooooooo. oooooo
0000000, Babelon-Bernard-Billey O O
Drinfeld O quasi-Hopf twisting, Ruijsenaars [
00000, Okounkov-Pandharipande 0 0 00O
M(q,t1,t,) 000D00000000.

I introduced a unital associative algebra A over
degenerate CP'. It is shown that A is a com-
mutative algebra and whose Poincaré series is
given by the number of partitions. Thereby we
can regard A as a smooth degeneration limit
of the elliptic algebra introduced by Feigin and
Odesskii. Then I studied the commutative fam-
ily of the Macdonald difference operators acting
on the space of symmetric functions. A canon-
ical basis is proposed for this family by using A
and the Heisenberg representation of the com-
mutative family, extending my previous result.
It is found that the Ding-Iohara algebra pro-
vides us with an algebraic framework for the

free filed construction. An elliptic deformation



of the construction is discussed, showing con-
nections with the Drinfeld quasi-Hopf twisting
a la Babelon Bernard Billey, the Ruijsenaars
difference operator and the operator M(g, t1,t2)
of Okounkov-Pandharipande.
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I have been studying so called the Penrose
transform, which originated in mathematical
physics. My view point is based on representa-
tion theory of semisimple Lie groups, especially,
a realization of singular (infinite dimensional)
representations via the Penrose transform. In
some cases, those functions obtained as the im-
age of the Penrose transform satisfy a certain
system of partial differential equations on the
cycle space. In the case where the transfor-
mation group is Sp(n,R), I have explicitly ob-
tained such a system (which turns out to be a
generalization of the Aomoto-Gel'fand system
to a higher order), and have proved that all the
global solutions are obtained in this way. In a
special setting, I provided a combinatorial for-
mula of the dimension of the global solutions
where the system of PDEs is of third order.
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A pair of an algebraic curve and a theta char-
acteristic on it with the even dimensional space
of global sections ia called an even spin curve
of genus g. With Francesco Zucconi (Univer-
sitd di Udine), I proved that the moduli space

of even spin curves of genus 4 is rational.
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I studied the curvature semi-positivity of
Hodge metrics of higher direct images of adjoint
bundles twisted with Nakano semi-positive vec-

tor bundle, for proper Kahler morphisms.
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Takeshi Tsuji is working on p-adic Hodge the-
ory and its applications to p-adic L-functions
and the special values of L-functions. Concern-
ing p-adic Hodge theory, he finished writing a
paper on the foundation on variations of semi-
stable representations on an algebraic variety
over a p-adic field with semi-stable reduction.
He also study (a part of) the theory of p-adic
Simpson correspondence by G. Faltings intro-
ducing a new notion: Higgs crystal. In con-
nection with this study, he also introduced a
certain universal ring ALigg, showed that its
higher Galois cohomology vanishes and gave
another proof the theorem of Faltings compar-
ing the Galois cohomology of a generalized rep-
resentation and the cohomology of the corre-
sponding Higgs module. As a preparation for
the research on log crystalline cohomology from
the point of view of nearby cycles D-modules,
he proved the duality of relative cohomology,
adjunction formula etc. for D-modules on log
schemes.

B.OOOO

1. Explicit reciprocity law and formal moduli
for Lubin-Tate formal groups, J. reine

angew. Math., 569 (2004), 103-173.
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1. Crystalline sheaves, syntomic cohomology

and its applications, una serie di seminari,
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Universita degli Studi di Padova, Italy,
20040 50

. On semi-stable smooth p-adic sheaves, In-
ternational conference: Hodge theory, San
Servolo, Venice, Italy, 2006 O 6 O

. On
sheaves, Workshop: Arithmetic Algebraic
Geometry, 0000000 OO0OO, 2006
090

semi-stable smooth p-adic étale

. On log crystalline cohomology and arith-
metic D-modules, Workshop: p-adic
Arithmetic Geometry, 100000000
od,20060 110

. On purity for p-adic representations, p-
adic method and its applications in arith-
metic geometry 2007, OO 00O, 2007 0 6
a

. On purity for p-adic representations, Of
ramification and Vanishing Cycles, O O O
0,20070 90

. On purity for p-adic representations,
Workshop: Arithmetic Applications of p-
adic Analysis and Rigid Spaces, Univer-
sitat Regensburg, 2008 0 2 [

. Nearby cycles and D-modules of log
> 0,
Séminaire d’Arithmétique et de Géométrie
Université Paris-Sud, 2008

schemes in characteristic p
Algébrique,

o9nQd

. Nearby cycles and D-modules of log
schemes in characteristic p > 0, Recent
Progress in Arithmetic D-modules theory,
IRMA, Université de Strasbourg, 2008 0
100

10. Nearby cycles and D-modules of log
schemes in characteristic p > 0, P-adic
method and its applications in arithmetic
geometry at Sendai, 0000 ,20080 110
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0 O symplectic tableau 0 0 O O insertion 00 O
I A A
Roby ODDOODODOODODO,n=2000
O0O00000oO0oDO. oooo T. Roby
00000000, symplecticOODOOODOO
gOoo0o0dbOobOOobOobOobOobobood
0000 Berele O insertion 0 0 0O, Fomin 0
000000o0ooooooooo B, OO,
Brauer diagram 00 updown tableau 0 OO0 O
00 Stanley/Sundaram 0O 00, 000000
O symplectic form 0 flag0 00000000
obooOobOobOobOobobOobobooo
00 (“Brauer diagrams, updown tableaux and

nilpotent matrices”, J. Algebraic Combin. 14
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(2001), 229-267) O, 0000000, Springer
OO0DO00O00O0 SteinbergDOO0OD0OO
Trapa 00O 00O, Brauer diagram 000000
oooooooboooooooooboooobooo
OO0 [Cl]. 00, Trapa00000O0O00OOO
OO00D0ODO0O000000, 000 Robinson-
Schensted OO OO0O0OOOODO. OO0,000
OO00O00000D0 flag0O0O0OoOooooo
OO000O00D0O,00 abelpO0O0O0DOOO
oooooo «coobrpboboobooboboboobo
oo.

Some fundamental research and cooperation for
T. Roby’s research was made for construct-
ing an insertion-like algorithm which corre-
sponds to the decomposition of the tensor prod-
uct of the Weil representation of Sp(2n,R)
with an irreducible representation appearing
in some tensor power of the Weil representa-
tion, based on the previously shown fact that
the character of a holomorphic discrete series
representation of Sp(2n, R) is representated as
the weight generating function of what are
called semi-infinite symplectic tableaux; which
has come to a certain level of conclusion for
= 2.

tion of Berele’s insertion, which corresponds

n The Fomin-style pictorial presenta-
to certain tensor product decompositions of
finite-dimensional representations of symplec-
tic groups, obtained by a joint work with T.
Roby, appeared [B1]. In relation to my former
study on a geometric interpretation of Stan-
ley and Sundaram’s correspondence between
the Brauer diagrams and the updown tableaux
by constructing an algebraic variety concerning
nilpontent 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
correspondence between the Brauer diagrams
and the standard tableaux with even column
lengths, given by Trapa using Springer’s gener-
alized Steinberg variety [C1l]. In particular, a
correspondence similar to Trapa’s for the alge-
braic variety mentioned above produces a part

of the ordinary Robinson—Schensted corerspon-



dence. Also in progress is the study of the set
of composition series of a finite abelian p-group
and its “scalar extensions”, which have a struc-
ture similar to the variety of flags fixed by a

unipotent linear transformation.

B.OOOO

1. T. Roby and I. Terada, “A two-dimen-
sional pictorial presentation of Berele’s in-
sertion algorithm for symplectic tableaux,
Electron. J. Combin. 12 (2005), R4, 42pp.
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1. The Jordan types of certain nilpotent
matrices, 57eme Séminaire Lotharingien
de Combinatoire, Otrott (France), Oc-
tober 2006; Combinatorics Seminar, M.
I. T, November 2006; Université Claude
Bernard Lyon-I, December 2006; Univer-
sita di Roma “Tor Vergata”, December
2006; Algebra Seminar, University of Illi-
nois at Chicago, April 2008.
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1. FPSAC 2008 (0 20000000000
0000000000 ooOoOooo), June
23-27 2008, Vina del Mar (Chile), 00O
good.
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1. Ronald C. King (Emeritus Professor, Uni-
versity of Southampton, August 24-28,
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2008); Seminar talk: Affine Weyl groups,
grids, Coloured tableaux and characters of
affine algebras, August 25, 2008 (Univer-
sity of Tokyo).

2. Federico Incitti (Post-doctoral
Sapienza Universita di Roma, Septem-
ber 4-9, 2008); Dyck

partitions, quasi-minuscule quotients and

fellow,
Seminar talks:

Kazhdan-Lusztig polynomials, September
5, 2008 (The 8th International Confer-
ence by Graduate School of Mathemat-
ics, Nagoya University); September 8, 2008
(University of Tokyo).
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gboboooo. ooboboooooboobo
oob0,000000000000000000
goooob.o00,0000000000000
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gboboboboobobobobobooDo
goo.

(1) Studies around decidability problems of sys-
tem F and its subsystems: Second-order intu-
itionistic logic has a long history in mathemat-
ical logic from which it originates as well as
For the lat-

ter, second-order intuitionistic logic performs

in theoretical computer science.

the role of underlying systems of generic types
adopted in modern programming languages.
Thereby its decidability problems interest us
also in computer science as basic problems re-
garding the concept of types in programming
languages. We study several problems includ-
ing the inhabitation problem for subsystems
where logical connectives are restricted. These
subsystems are important as the target lan-
guages of the CPS translations. At the same
time, we consider decidability problems for the
ordinary system of the second-order intutionis-
tic propositional logic, occurring as the source
side of the CPS translations. It corresponds to
system F, known as one of the most fundamen-
tal, important type systems for computation.
It has been long believed that the inhabitation
of the system is undecidable. However, we rein-
vestigate the problem for new insight.

(2) Studies of the categorical models of oper-
ational semantics: The categorical models of
various systems of lambda calculi have been
long studied as a theoretical link between
the programming languages and mathematical
structures. Through recent studies of the cate-
gorical model of the linear logic, which refines
the typed lambda calculus, it became apparent
that the dynamics of computation is character-
ized via the categorical models. The dynamics
is typically argued by operational semantics, in
which implementation details, e.g., the sharing

of values through environments, are abstracted.
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We represent various features of the operational
semantics inside the framework of the categor-
ical models. Moreover, we study properties of
the calculus represented by the categorical se-
mantics. In particular, strong normalizability
and the Church-Rosser property are fundamen-
tal, important properties, which are intensively

explored.

c.oooo

1. Twentieth Workshop on the Mathemati-
cal Foundations of Programming Seman-
tics, Pittsburgh, U.S.A., May 2004.

2. Geometry and Computation 2006 (Geo-
cal06), Marseille-Luminy, France, Feb.
2006.

. Inhabitance of Existential Types is Decid-
able in Negation-Product Fragment (with
M. Tatsuta, K. Fujita, and H. Nakano),
35th International Colloquium on Au-
tomata, Languages and Programming

(ICALP 2008) Reykjavik, Iceland, Jul.

2008.
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0000 MOOC' 00000000000
Diff(M) 0000D0000000000000
() 00000 (i) 0000000000000
00 (i) C2000000000000000
000000)0000000 (3000000
C?’0000000 (400000000000
00000 (i) 0000 ¢200000000
0000,000000000C¢?2000000
0000000 [4] 00 Maié O C2 Connecting
Lemma 0000,00000000 ¢2000
0000000000, C? generic 00000
0,00000000000000000000
000000000000000000000
000000000000000000000
0ooooo

Some C? Connecting Lemmas are provided in
paper [4], which are necessary in paper [3] prov-
ing, as a partial result of the Palis Conjecture
for higher dimensions, a C! dense trichotomy
((i) uniform hyperbolicity; (ii) a homoclinic bi-
furcation occurs; (iii) C? zero Lyapunov expo-
nents are admitted) for the space Diff' (M) of
C"! diffeomorphisms on a compact manifold M.
In this trichotomy, C? differentiability is im-
portant and some C? perturbation theorems
are needed to get the property. In paper [4],
Mané’s C? Connecting Lemma is improved to
have a few new C? Connecting Lemmas. As
a consequence, it was shown that, in the C?
generic view point, decomposing the closure of
supports of all invariant measures by countable
number of hyperbolic homoclinic classes is suf-

ficient to obtain the uniform hyperbolicity.

B.OOOO

1. S. Hayashi: “Hyperbolicity, heterodimen-
sional cycles and Lyapunov exponents for
partially hyperbolic dynamics”, Bull Braz
Math Soc, New Series 38 (2007) 203-218.

2. S. Hayashi: “An extension of the Ergodic
Closing Lemma”, To appear in Ergodic

Theory and Dynamical Systems.
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3. S. Hayashi: “A C* dense trichotomy for
diffeomorphisms: hyperbolicity or homo-
clinic bifurcations or C? zero Lyapunov ex-

ponents”, preprint.

. S. Hayashi: “Applications of Maiié’s C?

Connecting Lemma ”, preprint.

5. S. Hayashi: “Hyperbolicity and homoclinic
bifurcations generating nonhyperbolic dy-

namics”, in preparation.
c.oooog

1. Hyperbolicity of three-dimensional par-
tially hyperbolic diffeomorphisms, 0 O 0O
O000,0000000000,20040 1
O.

2. An extension of the ergodic closing lemma,
0000000, 0oopooooooo,
20040 10.

. An extension of the ergodic -closing
lemma, International conference “Differen-
tial Equations and related topics” Moscow,
Russia, May 2004.

. 000000ooooo (I)(II), Encounter
with Mathematics 0 330, 000000
0o0,20050 20.

5. Hyperbolicity and  heterodimensional
cycles for three-dimensional partially
hyperbolic  diffeomorphisms,  “Interna-

tional Conference on Dynamical Systems”
Angra-Rio de Janeiro, August

2005.

Brazil,

. 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, RIMS O OODOOOO
oO00oooooooooooogooooo
Ooooooo, 20080 90

. On a C! dense trichotomy for diffeomor-
phisms, RIMSOOOOOOODOOOOO
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On a C! dense trichotomy for diffeomor-
phisms, 0000000000 OOOOO
O,000000000000000, 2008
0100

10. A few measure theoretical perturbation
theorems, OO0 00000, 000000
oooo,20090 10.
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bobooboboobobobobobobo
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I have been working on conformal and CR ge-
ometries from the point of view of Parabolic
geometries — the G-structures associated with
parabolic subgroups G. Due to the complica-
tions of the representation theory of parabolic
subgroups, the geometries admit some spe-
cific features: existence of invariant operators
of high degrees and local invariants associ-
ated with such operators that are called Q-
curvatures.

In the conformal case, Q-curvature is defined
with respect to a choice of metric; I generalize
this definition by constructing @-curvature for
This is based on the lift of

de Rham complex to the ambient space and it

Weyl structures.

turns out that the transformation law of the
generalized @Q-curvature the under change of
Weyl structures can be described by using con-
formally invariant differential operators acting
on one and two forms.

In the CR setting, aiming to prove that the
integral of the @-curvature always vanishes
on Sasakian manifolds, I studied (joint with
Spyros Alexakis) integrals of local invariant of
Ké&hler metrics. Our conjecture is that if the in-
tegral of an invariant polynomial in the jets of
the curvature of Kahler metrics depends only
on the Kahler class, the value should agrees

with the integral of a Chern class. We have



made a sketch of the proof and if it is com-
pleted, we obtain the vanishing theorem of to-

tal @Q-curvature stated above.

B.O0OOO

1. R. Gover and K. Hirachi: Conformally in-
variant powers of the Laplacian — A com-
plete non-existence theorem, Jour. Amer.
Math. Soc. 17 (2004), 389-405.

2. K. Hirachi: A link between the asymptotic
expansions of the Bergman kernel and the
Szegd kernel, in “Complex Analysis in Sev-
eral Variables,” Advanced Studies in Pure
Mathematics 42, 115-121, Math. Soc.
Japan, Tokyo, 2004.

3. C.R. Graham and K. Hirachi: The am-
bient obstruction tensor and Q-curvature.
AdS/CFT correspondence: Einstein met-
rics and their conformal boundaries, 59—
71, IRMA Lect. Math. Theor. Phys., 8,
Eur. Math. Soc., Ziiich, 2005.

4. K. Hirachi: Logarithmic singularity of the
Szegd kernel and a global invariant of
strictly pseudoconvex domains, Ann. of
Math. 163 (2006), 499-515.

5. C.R. Graham and K. Hirachi: Inhomoge-
neous Ambient Metrics, in “Symmetries
and Overdetermined Systems of Partial
Differential Equations,” The IMA volumes
in mathematics and its applications 144,
403-420, Springer 2008.

6. K. Hirachi: Ambient metric construc-
tion of CR invariant differential opera-
tors, in “Symmetries and Overdetermined
Systems of Partial Differential Equations,”
The IMA volumes in mathematics and its
applications 144, 61-76, Springer 2008.
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googobo,ob0oobo,20060 90.

2. The ambient metric to all orders in even di-
mensions, 8th Pacific Rim Geometry Con-
ference, South Durras (Australia), Decem-
ber 2006.

99

10.

D.

1.

2.

. Jet isomotphism theorem in conformal ge-

ometry, Asymptotic structures in geomet-
ric analysis, Stanford Univ. (USA) March
2007.

. Q-curvature in CR geometry, Midwest Ge-

ometry Conference, University of lowa
(USA), May 2007.

. Volume asymptotic expansion with respect

to the Bergman and Szego kernels, Geo-
metric analysis in Nice, University of Nice
(France), May 2007.

. Ambient realization of the conformal de-

formation complex, Conformal Geometry
invariant theory and the variational
method, Roscoff (France), July 2008.

Scalar invariants for even dimensional
conformal structures, Parabolic Geometry
and PDE, OO University of Auckland
(NewZealand), August 2008.
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seminar, Institute for Advanced Study,
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When Calabi-Yau manifolds X and XV are
mirror symmetric, it is conjectured that, in ho-
mological mirror symmetry, the derived cate-
gory of coherent sheaves on X is equivalent
to a certain triangulated category of XV. In
the cases of Calabi-Yau hypersurfaces or com-

plete intersections in toric varieties, a concrete

100

method to construct mirror pairs is known.
Also there is an explicit way to calculate
Gromov-Witten invariants, etc, in terms of pe-
riod integrals. For several years, I have been fo-
cusing on how the latter concrete methods are
connected to the former abstract homological
mirror symmetry.

This year I have studied in detail the BCOV
(Bershadsky-Cecotti-Ooguri-Vafa)
which determines

holomor-
phic anomaly equation,
higher genus (¢ > 2) Gromov-Witten invari-
ants. The anomaly equation provides a general
method to calculate higher genus invariants,
while its mathematical ground is yet to be
clarified.
behind the BCOV anomaly equation, I have

considered the equation making a precise

To understand the mathematics

parallelism to the theory of elliptic quasi-
modular forms. As a result, I found a certain
differential ring (BCOV ring) which stems
from the so-called special Kahler geometry
on the deformation space. It turned out that
the anomaly equation should be regarded as
a differential equation written in this BCOV

ring.

B.OOOO

1. S. Hosono, B.H. Lian, K. Oguiso and S.-T.
Yau, Autoequivalences of a K3 surface and
monodromy transformations , Jour. Alg.
Geometry.13(2004),513-545.

. S. Hosono, B.H. Lian, K. Oguiso and S.-T.
Yau, Fourier-Mukai Number of a K3 Sur-
face, CRM Proceedings and Lecture Notes,
38 (2004), 117-192.

. S. Hosono, Central charges, symplectic
forms, and hypergeometric series in local
mirror symmetry, in “Mirror Symmetry
V”, S.-T.Yau, N. Yui and J. Lewis (eds),

IP/AMS (2006), 405-439.

. C. Doran and S. Hosono, On Stokes ma-
trices of Calabi-Yau hypersurfaces, Adv.
Theor. Math. Phys. 11 (2007), 147-174.

.0000,0000000,00000000
0000 (2008,6), 167p.



6. S. Hosono ans Y. Konishi, Higer genus
Gromov- Witten invariants of the Grass-
mannian, and the Pfaffian Calabi-Yau 3-
folds, Adv. Theor. Math. Phys. 13
(2009), 1-33.

. S. Hosono, BCOV ring and holomorphic
to be published in
Advanced Studies in Pure Mathematics
(2009).

anomaly equation,
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. Mirror symmetry and Gromov-Witten
invariants and Fourier-Mukai partners,
“Workshop of Algebraic Geometry and
Physics 2007”7, (2007, Jun), O : KIAS, Ko-
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Topics on string theory, mirror symme-
try, and Gromov- Witten invariants, IPMU
Komaba Seminar, 0 O 0O (20070 100)
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OO0 (2008 O 10);IPMU(2008 O 3 O);
Workshop in algebraic geometry and
physics, (2008,Apr), O: CUHK, Hong
Kong.

. Fourier-Mukai partners

Kobe workshop,

The BCOV ring, anomaly equation and
applications to GW invariants, Workshop
on Gromov-Witten theory and related top-
ics, (2008,Jun), O: KIAS, Korea.

. An overview of holomorphic anomaly equa-
tion II, 0000 (20080 80),

. BCOV ring and holomorphic anomaly
equation, BIRS Workshop, “Number the-
ory and physics at the crossroads”, (2008,
Sep), O :BIRS, Canada.
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9. 00000000000 Calabi-Yauw OO
OO0 Gromov-Witten OO DO, ODDDODOO
(20090 20)
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1. 00 DhooO: 0000000000 ILIIIO
ooo01000,000000000000
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oooooO,00b00000b00000

H.ODODOOOOO

Mark Gross (Univ. of California, San Diego)
GCOE lectures:
conjecture and mirror symmetry via degener-
ations I, II, Mar.24,25 (2009).

The Strominger-Yau-Zaslow

0000 (MATSUO Atsushi)
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boboobobobobobobobobo
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Tuite D 0000000000 Gerald Hohn O
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I am interested in mathematical aspects of
For
the last years, in a joint project with K. Na-

two-dimensional conformal field theories.

gatomo and A. Tsuchiya, I have been working



on constructing conformal field theories asso-
ciated with vertex operator algebras and their
mathematical properties.

This year, I continued considering coordinate
independence of the structure of Lie algebras
associated with vertex operator algebras and
the associated conformal field theories over N-
pointed stable curves.

I have reconsidered, in cooperation with H. Ya-
mauchi, the trace formulae and constrants on
vertex operator algebras with large symmetries,
which were originated in my previous research
and have been generalized by M. Tuite and G.
Hohn in different ways.

Besides, in coorperation with T. Arakawa, I
have reconsidered filtrations on vertex opera-
tor algebras and the associated filtrations on

their universal enveloping algebras.

B.O0OOO

1. A. Matsuo:
symplectic type and vertex operator alge-
bras”, J. Math. Soc. Japan 57 (2005), no.
3, 639-649.

“3-transposition groups of

c.0oO0on

1. On generalizations of Zhu’s algebra and
the zeromode algebra associated with a
vertex operator algebra. Moonshine - the
First Quarter Century and Beyond. A
workshop on the moonshine conjectures
and vertex algebras Heriot-Watt Univer-
sity, Edinburgh, Scotland, UK, July 2004.

. On generalizations of Zhu’s algebra and
the zeromode algebra associated with a
vertex operator algebra. International

conference on infitite dimensional Lie the-

ory. 00000000 OOO,00,000

0000, July 2004.

. Structure theory of current algebras asso-
ciated with vertex operator algebras un-
der Zhu’s Cs-finiteness condition. 0 0O O
O O Perspectives arising from vertex alge-
bra theoryD OO OO OOOOOOOOO
0 O, November 2004.
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. On certain finiteness of graded algebras
000 00O Periods —around
the theory of primitive forms-00, 0000
0000000 January 2005.

and modules.

. Quasi-finiteness of vertex operator alge-
bras. 0 20000000000000
000000, June 2005.

On a finiteness condition on vertex opera-
tor algebras. Infinite dimensional Lie alge-
bra and its applications. Harish-Chandra
Research Institute, Allahabad, India, De-
cember 2005

. On the transformation property of the Lie
algebras associated with vertex operator
algebras. International conference on ver-
tex operator algebras and related areas.
Illinois State University, Normal, Ilinoi,
USA, July, 2008.
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00 O 0 (MATUMOTO Hisayosi )
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() 000000 P E. Trappn0 000000
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G O parabolic subgroup POOOOOOODOO
parabolic induction(0 D 0000 ) O infinites-
imal character 00 integral D00 O0O00O0O0OO
OO0 I[p000O0OooOoon

00000 7Ip000000000 VoganO OO
0 weakly unipotent 000 OO0OOOO0ODO0O
000000 PO complexified Lie algebra O O
0 0 Richardson orbit 0 00O real form OO
0000000 Wave front set 0 0 O integeral



infinitesimal character 0 O O weakly unipotent
goooooooDoooOooOO Ip000ODOO
0 0O derived functor module 0 O 00O
OO000oOdOD Ip000000DODOODOOO
o00oo0O0ooooooooooooooon
OO00ooO0ooDooooooooooooon
godoobooobuooobooooboa
weakly unipotent 0 000000000000
SO*(2n) D00O0O0OOOOOO(Sp(p,q) 00O
0000000Do0o0oOo)0oooooooo
00000000 Levipart DOOOOOOOO
00 GL(k,H)xSO*(2(n—2k)) (1 <k <n/2)
OO Levipart 000000000 OO(2n =k
00000000 SahidOOooooOooooad
O000000000D00)0000 3k<n0
oo00oooUooDoooooooooooooono
oooo0ooOoooooooogon Ip0O0O
0 100 derived functor module 0O 0 00O
oo00oodoooooooooooooooo
Oo00o0oooboooooooooooooon
O0000DoooooDoooo Ip0O00O0O
gobdoooobuooobooboobooo
O00o(oO0oooooooOoooooooo
00000000)00 k—10000000
OO00ooOooDooooooooooooon
gooooboooooooobooboooa
oooooooooooon

[1] Hisayosi Matumoto and Peter E. Trapa :
Derived functor modules arising as large irre-
ducible constituents of degenerate principal se-
ries, Compositio Math. 143 (2007) 222-256.
(2000000 VeemaOOOOOOOO
gUO00O0O0 LieODODOpOODOOODOOODO
OO00D00Op00000O0ODODOgOOODODOO
O0000oooooono VeemadOOOOOO
000000000 00000 VermadO OO
gooobodbooooobouoooboooooa
0000000000000 D0OO0DOBaston
oo00oooooooooooooooooon
0000000 OO parabolic geometry O 0O O
gooooooo

p 0 Borel OOOOOOO Verma 0000
O0OVerma OO0 D0O0OO0OOODOOOOODOO
0 O Verma, Bernstein-Gelfand-Gelfand 0O O O
gooo0oooooooooooooooa
O000O0(VermaOOOOOOOOOOOOO
0 O O Bernstein-Gelfand-Gelfand DO 0 0 0O O
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O0O000O0O0O0o0oooooOoo)19700n
Lepowsky 0 pO00000 LieODOOODODODOO
000O0doodoogn VermaOOOOGOdO
o00oo0oOoooooooooooooooo
000000O00ooo0ooOojooooooo
0000 p0000D0O0DOOO0ODOOOOO
gooooboooobooobooboboa
Oo00o0ooooOooooo p0OoDOOOOO
OO000o0o0oDoooooooooooooon
0000 MOo0O0Oooooggg elementary O
0000000)000000D00O000ODO0O0
O00000oooO VermadOOOOOOO
O elementary OO0 DOOO0O0OOO0O0OO? O00O0O
gooooboooobooobooboboa
dooooboooooooooooobooa
p 0 Borel 0 0000 O O OBernstein-Gelfand-
Gelfand 0O DOOO0OOOOODOOOOOOO
000000000000 Soergel DOODOO
000000 infinitesimal character O integral
OO000oo0Dooooooooooooooo
0000000000 p0O normal 00O OO
p0 LeviJOODODDOODODOO ODODDOOOO
OO0 pO00OddooobobobOOoOoOoDDOO
(000 ODO0D0OO0D0OO0D0O0DOoOOoOoOOooo
00000 LiedO0OOOODODOOOOO OO
000 excellent 00 0. ) 0000OgOOOO
0000000000000 normal OO OO
000000000 infinitesimal character O
regular 00000000000 DOOOOOOO
000000 (2)0o0o0000oooooo
go00o0o0oooooooooooooooooo
Bruhat order 00000000000 OCOOO
Jdddddooooooooog Proctor OO
00 Young O OO OO Bruhat order 0O 00O
000000000000 Bruhat order0 00O
OO00o000oDoooooooooooooon
gooboodooobboooooooboda
O00000000D0000D0000OdOscalar gener-
alized Verma module 0 O Gelfand-Kirillov O
gooooboooooboooobooooooa
gooooooooboood

[1] Hisayosi Matumoto : The homomorphisms
between scalar generalized Verma modules as-
sociated to maximal parabolic subalgebras,
arXive math.RT /0309454, Duke Math. J. 131
(2006) 75-118.

[2] Hisayosi Matumoto : On the homomor-



phisms between scalar generalized Verma mod-
ules, 0000000000 DOODOOOOOOO
oooono 2004 80.

(3) Continuous Whittaker vector 0 0000 O
w-0OOOOoOOooOooooo

quasi-split 00000000 OODOODOOO
0000000 Whittaker vector 000000
000l1ooo0doboO opooooooooo
Oo0ooooooooooooooooo oo
00100000 quasi-split 00000000
Whittaker vector 0000000 100000
000000000000 Whittaker vector O
Kostant-Lynch 000 OOO0ODOOO Whit-
taker vector 0000 OODOOOOOOODOO
O00o00DooU0ooo0D0oo oooooooo
affine Lie 000000 W-OOOODOOOO
OLe0D0O0O0O0OO0ODOOOOQODOOOOOO
oow-goooooooooooooooodg
000 100000000000000 Whit-
taker vector 000000 W-OOOOODOO
OO000o0oooDoooooooooooo A
000 000 SO(p,gq) O pg0O0D0D0OODO
oooooooooooo

0 10 Degenerate principal series

In a joint work with Peter E. Trapa, we stidied
degenerate principal series of G = Sp(p, ¢) 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.
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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-
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 continuous
Whittaker vectors on an irreducible admissible
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 nat-
ual extension of the multiplicity one theorem
to non quasi-split case, I propose the following
conjecture. “ the space of continuous Whit-
taker vectors is irreducible as a module over
the finite W-algebra. For example, we have an

affirmative answer for the type A groups.

B.OOOO

. Hisayosi Matumoto : On the representa-
tions of Sp(p, ¢) and SO*(2n) unitarily in-
duced from derived functor modules, Com-
positio Math. 140 (2004) 1059-1096.

2. 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.

c.oooo

. On the homomorphisms between scalar
generalized Verma modules, 000000
000000 August,2004.

. Derived functor modules as irreducible
constituents of degenerate principal series
of the maximal Gelfand-Kirillov dimension
(joint work with Peter Trapa) , 0000
00000 ODOO00 November 2004.

.gboboboboobooooooooon
ooo LILILOOOooOooooooao
ob00 oobooooo0ooo, January
2007.

. On irreducibility of the space of contin-
uous Whittaker vectors, The NORThern
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 00000, November
2007.

. On homomorphisms between scalar gen-
eralized Verma modules, Mini-Workshop
on Representation Theory, Univercsity of
Tokyo September 2008.

. 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.
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9. On homomorphisms between scalar gen-
eralized Verma modules, The 8th Work-
shop on Nilpotent Orbits and Represen-
tation Theory, Ogoto Shiga Japan, March
2009.
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1. (000D0)00000ABE Noriyuki): On
the existence of homomorphisms between
principal series of complex semisimple Lie

groups.
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0000 (YAMAMOTO, Masahiro)
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11oo00o0ooboooooooboooono
gboboobobobobobooboboond
gbobooboboboobooooooobooog
obobOobobOobobobobobooong
gboboboobooboooboboboobo
0000 Carlleman 0O 0O0OD0OODOOOOOO
gbooo. bobooooobooobobad
obobOobobOobobobobobooong
oboboobobobobobobobooo
gboboboboboboboboboona
O Carleman 00 OO0ODODOOOOOOOOO
oboooboobooooobooog
ooooobooooooboooboOogn sound-
hard OO0000ODO0OOOOOO0O0OODDDOO
oboocooobooooooboon
ooooo
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gboboboboobobobobobooDo
gd200r0b00ooooobooobooboog
gbobooooooboobobobobona
gooooo2oe08 00000 10000000
ooo

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 2008 separately

only for convenience according to

e Academic researches

e Researches for real uses

Academic researches

In 2008 I have published 11 papers in journals
with peer review systems.

For proving the uniqueness and the conditional
stability for inverse problems of determining
spatially varying coefficients in evolutionary
equations by means of finite numbers of obser-
vations of solutions in subboundaries or subdo-
mains, as key tools we can use Carleman esti-

mates which are weighted L? estimates.
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In 2008 I have published the uniqueness and
the conditional stabilty results for the deter-
mination problem of density and Lamé coef-
ficients in an isotropic Lamé equation and I
have derived a sufficient condition for the prin-
cipal part of a general second-order hyperbolic
equation which admits a Carleman estimate.
Moreover I have established in the acoustic in-
verse obstacle problem within polyhedral do-
mains under the sound-hard boundary condi-
tion.

Researches for real uses

I have launched a joint research project with
Nippon Steel Corporation and I am developing
fast numerical methods for various problems,
and I put them to practical uses. In 2008 there
was one application of patent where I am one

of inventors.

B.OOOO

. Choulli, Mourad,
Masahiro: “Uniqueness

Yamamoto,

stability
in determining the heat radiative co-
the
a boundary coefficient in a parabolic
69 (2008),

and

efficient, initial temperature and

equation”, Nonlinear Anal.
3983-3998.

. Takeuchi, Tomoya; Yamamoto,
Masahiro: “Tikhonov by
a reproducing kernel Hilbert space for

regularization

the Cauchy problem for an elliptic equa-
tion”, STAM J. Sci. Comput. 31 (2008),
112-142.

. Bellassoued, Mourad;

Masahiro: “Determination

Yamamoto,
of a coefli-
cient in the wave equation with a single
measurement”, Appl. Anal. 87 (2008),

901-920.

. Amirov, A. Kh.; Yamamoto, Masahiro:
“Inverse problems for a Schrodinger-type
equation”, (Russian) Dokl. Akad. Nauk
419 (2008), 295-297.

. Amirov, Arif; Yamamoto, Masahiro:“A
timelike Cauchy problem and an inverse
problem for general hyperbolic equations”,
Appl. Math. Lett. 21 (2008), 885-891.



10.

11.

. Elschner,

. Bellassoued, M.;

. Gufan, Yang; Masahiro, Yamamoto, Jin,

Cheng: “Heat transfer in composite mate-
rials with Stefan-Boltzmann interface con-
ditions”, Math. Methods Appl. Sci. 31
(2008), 1297-1314.

Johannes; Yamamoto,

Masahiro: “Uniqueness in determining
polyhedral sound-hard obstacles with a
single incoming wave”, Inverse Problems

24 (2008), n0.3, 035004, 7 pp.

. Bellassoued, M.; Jellali, D.; Yamamoto,

Masahiro: “Stability estimate for the hy-
perbolic inverse boundary value problem
by local Dirichlet-to-Neumann map”, J.
Math. Anal. Appl. 343 (2008), 1036—
1046.

0.; Ya-

mamoto, Masahiro: “Inverse problem of de-

Imanuvilov,

termining the density and two Lamé coeffi-
cients by boundary data”, STAM J. Math.
Anal. 40 (2008), 238-265.

Eskin, Ya-

mamoto, Masahiro: “Inverse scattering for

Gregory; Ralston, James;
gratings and wave guides”, Inverse Prob-

lems 24 (2008), no. 2, 025008, 12 pp.

Ning, Wuqing; Yamamoto, Masahiro: “The
Gel’fand-Levitan

dimensional

theory  for  one-
with
impulsive inputs”, Inverse Problems 24

(2008), no. 2, 025004, 19 pp.

hyperbolic  systems

c.oogd

1.

”Stability analysis and regularization to
inverse problems of determining coeffi-
cients”, Taiwan-Japan Joint Seminar on
Inverse Problems, 00000000 OOO
31 October, 2004, Taiwan, 0O 0O O.

. 7’Insdustrial mathematics in steel indus-

try”, OECD Global Science Forum on
Mathematics in Industry, University of
Heidelberg, Germany, 22-24 March 2007,
gooo.
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3. 7 Stability results for inverse problems

D.

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, Russia, [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 08”, 22-26 September 2008, Il
Palazzone, Cortona, ItalyD O 00O .

. 70On thermal non-destructive testing: re-

construction of coefficients in the Stefan-
Boltzmann boundary condition for the
heat equation”, The Third International
Conference on Scientific Computing and
Partial Differential Equations, December
8-12, 2008, Hong Kong Baptist University,
Hong Kong, P.R. China, 00 0O.
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1.0000000000 (YAMAZAKI, Tomo-

hiro): Inverse problems related with non-
symmetric operators and inverse problem
for one-dimensional fractional partial dif-

ferential equation.

2. 0000000000 (SAKAMOTO, Ken-

ichi): Inverse source problems for diffusion
equations and fractional diffusion equa-

tions.



3.

0o00) D000 (KAKIZAWA, Ry-
ohei): Determining nodes for semilinear

parabolic equations
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14.

15.

16.

17.

. Editorial board ” Journal of Inverse and IlI-

posed Problems”

. Editorial board ”Computer Mathematics

and its Applications” (the Hellenic Math-

ematical Society)

. International Advisory Board of ”Inverse

Problems”

. Editorial board of ”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 SIAM)”

. 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”

Board member of International Society for

Analysis, Applications and Computation

Executive committee member of Inverse

Problems International Association

Institute of Physics (Great Britain) O O O
00 (fellow)
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Advisor of Institute of Applied Mechanics
(HoChiMinh City, Vietnam)
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1. Professor Mourad Bellssoued (Department
of Mathematics, University of Bizerte,
Tunisia).
oooobgooboobon
(i) A Carleman estimate for a cylindrical
membrane shell equation.

(ii) Carleman estimates for plate equations
and applications to inverse problems.

(iii) Carleman estimates and inverse source
problem for the thermoelasticity system.
(iv) A Carleman estimate for one elastic

model by Biot and inverse problems.

2. Professor Leevan Lin (Department of
Mathematics, Hong Kong Baptist Univer-
sity, Hong Kong, P.R. China).
oooooooOoooooo
Numerical simulations of two-dimensional

fractional subdiffusion problems.

3. Professor Kazufumi Ito (Department of
Mathematics, North Carolina State Uni-
versity, USA).
gogoobobboooonon
(i) A direct method for sideway heat equa-
tions and applications.

(ii) Backward problems in time for frac-

tional diffusion equations.

4. Professor Jijun Liu (Department of Mathe-
matics, Southeast University, P.R.China).
goooooooooboo
(i) A backward problem for the time-
fractional diffusion equation.

(ii) On the uniqueness and stability for an
inverse problem of the fractional diffusion

process.
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(1) K3 surfaces with involution

We studied the invariant of K3 surface with
involution 7y introduced in [1]. Given a
Lorentzian lattice M that determines the topo-
logical type of the involution on a K3 surface,
Tpr gives rise to a function on the moduli space,
which is expressed as the Petersson norm of
When the

rank of M is bigger than 10 or is equal to 10

a certain automorphic form by [1].

with odd parity, we determined an explicit for-

mula for ®j;.

(2) The singularity of equivariant Quillen
metrics

In [6], we determined the singularity of Quillen
metric for one-parameter degenerations of com-
pact Kéhler manifolfds. We extend this result
to the case where a compact Lie group acts on
the family. As an application, we extended the
main result of [1] to the case where the rank of

M is bigger than or equal to 18.
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(3) Elliptic J-function and Brocherds ®-
function

The difference of two elliptic J-functions is
known as the denominator function for the
monster Lie algebra, while the Borcherds ®-
function is known as the denominator function
for the fake monster superalgebra. Using Kum-
mer surfaces of product type, we could relate

these two functions.
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Congres 10 (2005), 443-460.

. S. Kawaguchi and K.-I. Yoshikawa: “Com-
plex curves of genus three, Kummer sur-
faces, and Quillen metrics”, Manuscripta
Math. 118 (2005), 201-225.

. K.-I. Yoshikawa: “On the singularity of
Quillen metrics”, Math. Ann. 337 (2007),
61-89.

. K.-1. Yoshikawa: “Discriminant of certain
K3 surfaces’, Representation Theory and
Automorphic Forms, ed. by T. Kobayashi,
W. Schmid, J.-H. Yang, Progress in Math.
255, Birkhduser, Boston (2007), 175-210.

. K.-1. Yoshikawa: “Real K3 surfaces with-
out real points, equivariant determinant
of the Laplacian, and the Borcherds ®-
function”, Math. Zeit. 258 (2008), 213
225.
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H. Fang, Z. Lu, K.-I. Yoshikawa: “Ana-
lytic torsion for Calabi—Yau threefolds’, J.
Differential Geometry 80 (2008), 175-259.

. K.-I. Yoshikawa: “Calabi-Yau threefolds

of Borcea—Voisin, analytic torsion, and

Borcherds products”, Astérisque (to ap-
pear)

T. Ashikaga, K.-I. Yoshikawa: “A divisor
on the moduli space of curves associated to
the signature of fibered surfaces’ with an
appendix by K. Konno, Advanced Studies
in Pure Math. (to appear)

c.o0ooo

1.
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faces?’ | International Conference on Ge-
ometry and Analysis on Manifolds, Chern
Institute of Mathematics, Tianjin, China
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tomorphic Forms’, Short Program on
Moduli Spaces of Riemann Surfaces and
Related Topics, Centre de Recherches
Mathématiques, Montreal, Canada (2007
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. “K3 Surfaces, Analytic Torsion and Au-

tomorphic Forms”, Modular Forms and
Moduli Spaces, Euler International Math-
ematical Institute, Saint-Petersburg, Rus-
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. “Analytic  Torsion and Automorphic

Forms”, Algebraic Geometry Seminar,
Université de Rennes I, Rennes, FRANCE
(2007 September)

. “K3 surfaces with involution, equivariant

analytic torsion and Borcherds products”,
Géométrie-Topologie Dynamique, Univer-
sité Paris-Sud, Orsay, France (2007 Octo-
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. “Analytic  Torsion and Automorphic

Forms”, 15th Southern California Geo-
metric Analysis Seminar, University of
California Irvine, Irvine, U.S.A. (2008
February)

110

7. “Analytic Torsion and Automorphic
Forms”, International Conference on
Geometry and Analysis on Manifolds,
University of California Santa Barbara,
Santa Barbara, U.S.A. (2008 March)

8. “Analytic Torsion and Automorphic
Forms”, Tosion and Eta Forms, Univer-
sitit zu Koln, Koln, Germany. (2008

June)

9. “Analytic Torsion and Automorphic
Forms”, Pacific Rim Complex Geometry
Conference, Seoul, Korea. (2008 July)

10. “Elliptic J-function and Borcherds ®-
function”, The 4th Geometry Conference
for Friendship of China and Japan, Chern
Institute of Mathematics, Tianjin, China
(2008 December)
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The field T am working in is nonlinear partial
differential equations. In particular I am inter-
ested in free boundary problems, singular lim-
its, calculus of variations and regularity ques-
tions. Problems on which I have been working

in the past year include:
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1. Geometric Methods for Water Waves
In collaboration with Eugen Varvaruca (Impe-
rial College, London) we are interested in ex-
istence and qualitative issues concerning two-
dimensional models of water waves not based
on the shallow-water approximation. The anal-
ysis of water waves goes back to Stokes, who
formally constructed in 1847 a family of waves
culminating in a singular wave of greatest
height with a sharp crest of angle 27/3. Since
1960, Toland, McLeod, Plotnikov and oth-
ers have constructed and analyzed rigorously
waves of greatest height. Most of the analysis
is based on the extremely sophisticated inte-
gral equation derived by Nekrasov. It seems
difficult to extend those methods to more real-
istic models containing for example vorticity or
surface tension.

With Eugen Varvaruca we developed a new ap-
proach based on geometric methods. In a first
result we have proved an extended Stokes con-

jecture.

2. A Mathematical Analysis of Solid
Combustion

This is a project in collaboration with Régis
Monneau (CERMICS, Paris) and Peter Gor-
don (New Jersey Institute of Technology, New
York).
propagating High temperature Synthesis (SHS)

We derived the precise limit of Self-

in the high activation energy scaling suggested
by B.J. Matkowksy-G.I. Sivashinsky in 1978
and by A. Bayliss-B.J. Matkowksy-A.P. Al-
dushin in 2002 as well as more recent models.
In the time-increasing case the limit turns out
to be the Stefan problem for supercooled water
with spatially inhomogeneous coefficients.

Although many mathematical questions con-
cerning the convergence in higher dimensions
remain open, our precise form of the limit prob-
lem suggests a strikingly simple explanation for

the numerically observed pulsating waves.

B.OOOO

1. G.S. Weiss:
Value Problem with Double Pinning, Non-
linear Analysis 57 (2004), 153-172.

A Parabolic Free Boundary

2. G.S. Weiss: Regularity in free boundary



10.

. H. Shahgholian,

. J. Andersson, G.S. Weiss:

. Regis

. Regis Monneau, G.S. Weiss.

. Henrik Shahgholian,

. John Andersson, Georg S. Weiss.

problems, Selected Papers on Differential
Equations and Analysis. AMS Transla-

tions, 215 (2005), 1-14.

G.S.

Membrane

Weiss:

Problem -

The
Two-Phase an
Intersection-Comparison Approach to the
Regularity at Branch Points, Adv. Math.

205 (2006), 487-503.

Cross-shaped
and degenerate singularities in an unsta-
ble elliptic free boundary problem, J. Diff.
Equations 228 (2006), 633-640.

G.S. Weiss. Self-
propagating High temperature Synthesis

Monneau,

in the high activation energy regime. Acta
Math. Univ. Comenianae 76 (2007), 99—
109.

An unsta-
ble elliptic free boundary problem. Duke
Math. J. 136 (2007), 321-341.

Nina Uraltseva,
Georg S. Weiss. The two-phase membrane
problem - Regularity in higher dimensions.
Int. Math. Res. Not.Vol. 2007 (2007).

A
parabolic free boundary problem with
Bernoulli type condition on the free

Journal fiir die Reine und

(2009),

boundary.
Angewandte Mathematik 627
213-235.

. Regis Monneau, Georg S. Weiss. Pulsating

traveling waves in the singular limit of a
reaction-diffusion system in solid combus-
tion. Annales de I'Institut Henri Poincare,
doi:10.1016/j.anihpc.2008.09.002

Henrik Shahgholian,
Georg S. Weiss.
problem-like equation. Advances in Math-
ematics, doi:10.1016/j.aim.2009.01.011

Nina Uraltseva,

A parabolic obstacle-
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A Two-phase Obstacle Problem. PDE and

Finance, Paris, France, Nov 2004.

. Regularity for an unstable elliptic free

boundary problem, Classics in PDE. A
meeting in Honor of Nina Nikolaevna
Uraltseva’s 70’th Birthday, Stockholm,
Sweden, June 1-4, 2005.

. On the Two-Phase Membrane Problem,

Free Boundary Problems, Theory and Ap-
plications, Coimbra, Portugal, June 7-12,
2005.

. Two Problems in Self-Propagating High

Temperature Synthesis, EQUADIFF 11
International conference on differential
equations, Bratislava, Slovakia, July 25-
29, 2005.

. Cross-Shaped and Degenerate Singulari-

ties in an Unstable Free Boundary Prob-
lem, Free Boundary Problems and Nonlin-
ear PDE, Bonn, Germany, October 21-23,
2005.

. A Parabolic Free Boundary Problem with

Bernoulli type Condition on the Free
Boundary, Variational Problems and re-
lated Topics, Kyoto, June 20-22, 2006.

. Self-propagating High temperature Syn-

thesis (SHS) in the High Activation En-
ergy Regime, SIAM Conference on Analy-
sis of Partial Differential Equations. July
10-12, 2006.

. A Parabolic Free Boundary Problem

with Bernoulli type Condition on the
Free Boundary, Geometry of Singularities,
Sendai, January 9-12, 2007.

. A New Frequency Formula and the Sin-

gular Set of a Free Boundary Problem,
Partielle Differentialgleichungen, Oberwol-
fach, Germany, Juli 23-30, 2007.

A Nonlinear Frequency Formula and the

Singular set of a Free Boundary Problem,



Free Boundary Problems - Theory and Ap-
plications, Stockholm, June 9-13, 2008.

11. A new frequency formula and applica-
tions to a singular perturbation problem,
Viscosity Solutions in Partial Differential
Equations, Kyoto, June 25-27, 2008.

12. Geometric methods and generalized Stokes
conjectures for water waves, Nordic-
Russian Symposium in Honor of Vladimir
Maz’ya, Stockholm, August 25-27, 2008.
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The better part of my research this past year
dealt with discrete and ultradiscrete systems
and the relations that exist between them. In

particular, the following was achieved:

The development of a general method for
obtaining ultradiscretisable integrable lat-
tices from discrete soliton systems. The
lattices obtained from this construction
can be interpreted as Yang-Baxter maps
(or ‘set-theoretical solutions’ to the Yang-
Baxter equation). A set of fundamental
symmetries — related to geometric crys-
tals — for these lattices was constructed in

terms of binary Darboux transformations.



e Schlesinger transformations for three g¢-
discrete Painlevé equations (¢—Prr, sym-
metric g—Pry and ¢—Py1) were shown
to give rise to ultradiscretisable lattices,
demonstrating that the solutions of ultra-
discrete Painlevé equations satisfy contigu-
ity relations, just as their continuous and

discrete counterparts.

e The construction of a new, discrete, model
for so-called ‘cryptic’ predator-prey inter-
actions (i.e.: a model describing a situa-
tion in which the prey and predator popu-
lations do not oscillate in quadrature, as
they normally should, but in which they
are in opposition and where the varia-
tion in prey population is almost negligi-
ble). Subsequent ultradiscretisation of the
model gives rise to a cellular automaton

with the same behaviour.

Furthermore, in connection to continuous
Painlevé equations, some preliminary results
were obtained suggesting the possibility of ob-
taining not only the generic Dg-type Prr equa-
tion from a suitably constructed integrable lat-
tice, but also the so-called D7 and Dg types as
degenerations of this lattice. The relevant lat-
tices can also be thought of as special cases of

a general lattice related to Pyy.

B.OOOO

1. R. Willox: “On a generalized Tzitzeica
equation”, Glasgow Math. Journal 47A
(2005) 221-231.

2. R. Willox and J. Hietarinta: “On the bi-
linear forms of Painlevé’s 4th equation”
in the proceedings of the NATO ARW
Workshop “Bilinear Integrable Systems:
from Classical to Quantum, Continuous to
Discrete”, L. Faddeev, P. van Moerbeke,
F. Lambert (Eds.), Springer-Verlag Berlin
(2006) 375-390.

3. A.S. Carstea, A. Ramani, J. Satsuma, R.
Willox and B. Grammaticos: “Continu-
ous, discrete and ultradiscrete models of

an inflammatory response”, Physica A 364
(2006) 276-286.
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1.

F. Lambert, J. Springael, S. Colin and R.
Willox: “An elementary approach to hi-
erarchies of soliton equations”, J. Phys.

Soc. Jpn. Vol.76 No.5 (2007) p.054005
(10 pages).

. R. Willox, F. Lambert and J. Springael:

“From canonical bilinear forms to bi-
Hamiltonian structures” in OO DO OOO
do0o0ooDoDoooooooooooono
0oodoooooo,000ooooaono
00000000 No.18ME-S5 (2007) Ar-
ticle no.6 (8 pages).

. R. Willox, A. Ramani, J. Satsuma and B.

Grammaticos: “From limit cycles to pe-
riodic orbits through ultradiscretisation”,
Physica A 385 (2007) 473-486.

. B. Grammaticos, A. Ramani, V. Papa-

georgiou, J. Satsuma and R. Willox: “Con-
structing lump-like solutions of the Hirota-
Miwa equation”, J. Phys. A 40 (2007)
12619-12627.

. A. Ramani, B. Grammaticos, J. Satsuma

and R. Willox: “Discretisation induced de-
lays and their role in the dynamics”, J.
Phys. A: Math. Theor. 41 (2008) 205204

(11 pages).

. A. Ramani, B. Grammaticos and R.

Willox: “Bilinearisation and solutions of
the KdV6 equation”, Analysis and Appli-
cations 6, No.4 (2008) 401-412.

A. Ramani, B. Grammaticos and R.
Willox:  “Contiguity relations for dis-
crete and ultradiscrete Painlevé equa-
tions”, Journal of Nonlinear Mathematical
Physics 15, No.4 (2008) 353-364.
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I have studied the difference between locally
linear group actions and smooth ones on 4-
manifolds. This year, I proved the following

theorem.

Theorem. Let X be a closed, simply con-
nected, spin topological 4-manifold not homeo-
morphic to either $* or §2 x S2. Then, for any
sufficiently large prime number p, there exists
a locally linear action of Z, on X which is not
smooth with respect to any smooth structure
on X. This action, moreover, can be free ex-
cept finite points on X and act trivially on the

homology group of X.

It is well knon that the conclusion of the theo-
rem does not hold for S*. On the other hand,

the following problem seems open.

Is there a homologically trivial, pseudofree,
nonsmoothable locally linear action of Z, on

52 x §2 for some odd prime number p?

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

. K. Kiyono “Nonsmoothable group
actions on spin 4-manifolds”, preprint,

arXiv:0809.0119 (2008).
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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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1]
representation of the double affine Hecke
(CY,Cn)

arXiv.org

Masahiro Kasatani, “The polynomial

algebra of type for specialized

parameters”, e-Print  archive,

http://arxiv.org/abs/0807.2714

The double affine Hecke algebra of type
(CY,Cy) is an associative algebra with 6 pa-
rameters, which includes two affine Hecke al-
gebras of type C. The algebra has a rep-
resentation over a ring of n-variable Laurent
polynomials. It was known that the repre-
sentation for generic parameters is irreducible
and Y-semisimple. I found necessary condition
for parameters when the representation loses
irreducibility or Y-semisimplicity, and inves-
tigated subrepresentations for specialized pa-
rameters. 1 defined a generalization of non-
symmetric Koornwinder polynomials, and gave

a linear basis of the (sub)representations.
B.OOOO

1. M. Kasatani and Y. Takeyama : “The
quantum Knizhnik-Zamolodchikov equa-
tion and non-symmetric Macdonald poly-
nomials”, Funkcialaj Ekvacioj Volume 50
Number 3 (2007) 491-509.

2. M. Kasatani and V. Pasquier : “On poly-
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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.

. M. Kasatani :
Polynomial Representation of the Dou-
ble Affine Hecke Algebra of type GL,, at
th+1g"=1 =17, International Mathematics
Research Notices Volume 2005 Number 28
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My recent studies include the specific keywords,
Traffic flow

means phenomena of many-body systems, such

“traffic flow” and “traffic jam”.

as transportation by vehicles, andthe most im-
portant, evident one is traffic jam. In particu-
lar, traffic jams on highways which occurs with-
out any obvious cause are typical.

In this year, we have extensively promoted the
studies of traffic-flow models releavant to the
optimal velocity model. The optimal velocity
model is described by a coupled system of dif-
ferential equations, whereas discrete systems,
i.e., celluar automaton models are preferred for
practical reasons. Thus, we propose a cellu-
lar automaton model corresponding to the op-
timal velocity model by using the ultra-discrete

method. The ultra-discrete method has been
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developed in order to discretize soliton equa-
tions. In our latest work, we also obtain an ex-

act solution of the model proposed, moreover.
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Bonatti-Langevin constructed an example of a
transitive Anosov flow that is transverse to an
embedded torus but is not conjugate to the sus-
pension flow of any Anosov map on T2. On
the other hand, Fried showed that any tran-
sitive Anosov flow is obtained by a surgery
of a pseudo Anosov map on a closed surface
along closed orbits. Kamatani, Noda and I
showed that the Bonatti-Langevin’s example is
obtained by operating Fried’s construction for
a braid of four points on S%2. We also gener-
alized this and obtained countably many such

examples.

We denote the space of immersions from a circle
to a plane by Imm(S!',R?). The space B of
planar curves is obtained by means of forgetting
the parameter of the immersions, namely, B =
Imm(S*, R?)/ Diff " (S'). We denote by B* the
space of planar curves with the rotation number
k. Michor and Mumford showed that B¥ is
contractible for £ # 0. Michor and I studied
the homotopy of the space B, and showed that
71(B%) = Z, m(B°) = Z, m(B°) = 0 (k > 3).

Mitsumatsu, Miyoshi, Mori and I studied on
Thurston’s inequality for openbook foliations.
We constructed a family of openbook foliations
that satisfy Thurston’s inequality and a fam-
ily of openbook foliations that do not satisfy

Thurston’s inequality.

A Lie group G is called locally smoothly per-
fect with degree at most m if there exist an
neighborhood v of the identity and a smooth

9 )
such that ¢ = [g1,h1] © -+ © [gm, hum], Where

map o: v — Go®™, a(g) = (g1, b1, ...

G| is the identity component of G. Haller, Te-
ichmann and I showed that Diff (M™) is locally
smoothly perfect with degree at most 4(n + 1)

for any n-dimensional manifold M™.
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In a research project led by Uehara, to clar-
ify the molecular pathophysiology of diabetic
retinopathy, we performed comprehensive gene
expression analysis of the mouse retina under
diabetic conditions with an in-house cDNA mi-
croarray. I handled the assay for multiple mi-

croarrays with different conditions.

From November 2007, I take part in a project
“Translational Systems Biology and Medicine
Initiative” and study contributions of mathe-

matics for bioinformatics.
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My research field is analytic behavior of zeta/L-
functions in number theory, in particular, study
of a distribution of zeros.

Recently, I studied zeta-functions defined for a
pair (G, P) of a reductive algebraic group G de-
fined over the rational number field and a max-
imal parabolic subgroup P of G, and proved
that an analogue of the Riemann hypothesis
for the zeta-function attached to (G, P) holds,
if G is one of SL(2),SL(3),Sp(4),G3 and P is
an appropriate maximal parabolic subgroup of
G. In addition, applying the technique used in
the proof of the Riemann hypothesis for these
zeta-functions to Rankin-Selberg L-functions



attached to holomorphic cusp forms of SLy(Z),
I proved that each member of a certain family
of functions approximating a specified Rankin-
Selberg L-function has a wide zero-free region.
In parallel with the above researches, I tried
to establish new bridges between number the-
ory and modern harmonic analysis, namely be-
tween the class of complex functions, which
contains zeta-functions of arithmetic schemes,
and the class of mean-periodic functions in
several spaces of functions on the real line
in a joint work with G. Ricotta and I. Fes-
enko (arXiv:0.803.2821). In modern theory of
zeta/ L-functions, the main strategy to prove
the meromorphic continuation and functional
equation is to show that it consists of auto-
morphic L-functions. We anticipate to pro-
vide a new method to prove the meromor-
phic continuation and functional equation of
the zeta-function of arithmetic scheme which
does not depend on the theory of automorphic

L-functions.
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I worked in collaboration with Toshihiko Ma-
suda (Kyushu university), and we have clas-
sified minimal actions of co-amenable compact
Kac algebras on amenable type III factors when
their modular invariants are vanishing. The
non-invariantless cases are problems in the fu-
ture.

I have also studied the inclusion

R*C ((R*YNRYNR=:P

(a double relative commutant), where « is the
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infinite tensor product action of the quantum
group SU4(2) on the type III,2 Powers factor
R, and proved that R* C P is a compact irre-
ducible inclusion of depth 2. This implies that
some compact quantum group is minimally act-
ing on P, which is also the type III,» Powers
factor, but actually the quantum group is noth-
ing but the one dimensional torus and the min-
imal action comes from the modular automor-

phism group.
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In this academic year, I considered the station-
ary problem for the Navier-Stokes equations
(SNS) which describe the incompressible vis-
cous fluids. Many researches were devoted for
the regularity of weak solutions for SNS as well
as the nonstationary problem. However there
seems to be not so many studies for the actual
singularity. By the joint work with Tai-Peng
Tsai (UBC), I showed that under some assump-
tions on restriction of the size of the solution,

the behavior of the solution near the singularity
is approximated by the Landau solution, where
it is a self-similar solution. Our result does not
only classify the singularity of the solution, but
also extend the previous result on removable

singularity theorems in some sense.
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A. Research Statement

During the past year, I primarily studied the
Homfly and Kauffman polynomials associated
to oriented links. For example, the latter has
a well known relationship to the checkerboard
graph of a link projection via the graph’s Tutte
polynomial. T have very recently realized that
the Homfly polynomial has a similar connection
but to the Seifert graph. The formula involves a
newly discovered invariant of bipartite graphs.
While studying closed (especially, positive)
braids, I realized a connection between the
Homfly polynomial of a braid and the result
of adding a full twist to the braid. One of the
two proofs yielded an interesting inner product

on the Hecke algebra representation of Artin’s

127

classical braid group. In the future, I hope to
generalize the theorem to Khovanov-Rozansky
homology as well.

The larger goal here is to find a satisfactory
explanation of these link invariants. Namely, I
hope to realize some of these quantities read off
of link diagrams as counts of Lagrangian span-
ning surfaces for the link. This would naturally
demonstrate their independence of projection.
Most of this work is motivated by the
Gopakumar—Vafa conjecture. Roughly speak-
ing, the conjecture asserts that certain knot
invariants, including the Homfly polynomial,
are obtained by suitably counting holomorphic
curves in a certain Calabi—Yau three-fold whose
boundary lies on a Lagrangian submanifold.
The latter is associated to a given knot K
through the intermediate step of a Lagrangian
surface Ly in the ball B* whose boundary is
OLx = K C S5

It is natural here for K to become Legendrian
with respect to the standard contact structure
on the sphere S3. With Tobias Ekholm and Ko
Honda, we investigated the set of candidates
for the role of L. With the added assumption
that those Lagrangians be exact, one may as-
sociate a so-called augmentation of K to each.
This can be used to distinguish between such
surfaces.

As supporting evidence for Gopakumar—Vafa,
Rutherford proved that certain coeflicients in
the Homfly and Kauffman polynomials of some
Legendrians are counts of objects called rulings.
I realized that rulings could be treated as sur-
faces, in fact as Lagrangian surfaces immersed
in B*.

of finding the maximal Thurston-Bennequin

I used rulings to solve the problem

number for a fairly wide class of knots known
as t+adequate. I also showed that the genus
of any ruling was bounded above; in general by
the canonical genus of the underlying knot, but
for alternating knots, even by the slice genus.

I am in the process of writing up papers about
rulings of alternating, positive, and braid-
positive links. The results in them include a
full understanding of all rulings of alternating

links and consequent divisibility properties of



the Homfly and Kauffman polynomials; a very
sensitive test of braid-positivity based on the
same polynomials; an easy way of reading off
the number of prime components of a positive
braid; and a construction of very special Leg-
endrian representatives of positive links (which
may even be feasible for an attempt at the orig-
inal Gopakumar—Vafa program).

In a paper published in 2005, I initiated the
study of the fundamental group of (a connected
component of) the space of Legendrian knots
by representing it in the automorphism group
of the associated contact homology algebra. I
continue working on this problem, too. In par-
ticular, with Tobias Ekholm we published a
paper that relates the value of the represen-
tation on a loop to the contact homology of
a 2—dimensional Legendrian constructed from

the loop.
B. Publications and preprints
1. T. Kalman:

parameter families of Legendrian knots,
Geom. Topol. 9 (2005), 2013-2078.

Contact homology and one

. T. Kélman: Braid-positive Legendrian
links, Int. Math. Res. Not. 2006, Art. ID
14874.

. T.
Bennequin number of +adequate links,
Math. Soc. 136 (2008),

Kalman: Maximal  Thurston—

Proc. Amer.
2969-2977.

. T. Kalméan: Rulings of Legendrian knots
as spanning surfaces, Pacific J. Math. 237,
no. 2 (2008), 287-297.

. T. Ekholm and T. Kélmén: Isotopies of
Legendrian 1-knots and Legendrian 2-tort,
J. Symp. Geom. 6, no. 4 (2008), 407-460.

. T. Kélman:
braids and the Homfly polynomial, to ap-
pear in Math. Proc. Camb. Phil. Soc.

Meridian twisting of closed

. T. Ekholm, K. Honda, and T. Kalman:
Legendrian knots and Lagrangian cobor-

disms, in preparation.
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8. T. Kélmén: Rulings, Homfly polynomials,
and primeness of braid-positive links, in

preparation.

9. T. Kalman: Inner products on the Hecke

algebra of the braid group, in preparation.

C. Presentations

. Contact homology and one-parameter fam-
ilies of Legendrian knots, University of
North Carolina at Chapel Hill, USA, April
20, 2007.

. Contact homology and one-parameter fam-
ilies of Legendrian knots, Uppsala Univer-
sity, Sweden, July 11, 2007.

. Contact homology and one-parameter fam-
ilies of Legendrian knots, at the Tokyo—
Seoul Conference in Mathematics, Univer-
sity of Tokyo, December 1, 2007.

. Contact homology and one-parameter fam-
ilies of Legendrian knots, Kyushu Univer-
sity, December 7, 2007.

. Legendrian knots bounding Lagrangian
surfaces, at the workshop Topics in Pois-
son Geometry and Mathematical Physics,

Keio University, January 10, 2008.

. The Homfly polynomial of braids with a
full twist, at the Fourth East Asian School
of Knots and Related Topics, Tokyo, Jan-
uary 22, 2008.

. The Homfly polynomial of braids with a
full twist, at the Rényi Institute of Math-
ematics, Budapest, Hungary on March 28,
2008.

. Contact homology and one-parameter fam-
ilies of Legendrian knots, at the KOOK
seminar, Osaka City University on May 10,
2008.

and the mazximal Thurston—
Bennequin number of knots, the University

of Tokyo, May 13, 2008.

. Rulings



10.

11.

12.

13.

Computation of contact homology invari-
ants of positive braids at the “Topol-
ogy and Computer” workshop held at the
Tokyo Institute of Technology, August 27,
2008.

Lagrangian surfaces and oriented rulings
of alternating knots at the Tambara In-
stitute of Mathematical Sciences, October
30, 2008.

Legendrian knots bounding Lagrangian
surfaces at the Ikuta International Work-
shop on Symplectic Geometry, Meiji Uni-
versity, December 12, 2008.

Legendrian knots bounding Lagrangian
surfaces at the Workshop on Con-
tact Structures, Singularities, Differential
Equations and Related Topics, Gifu Uni-
versity, January 28, 2009.
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I stayed at the department of Mathematical
Sciences as a visiting professor in the sum-
mer semester. Jointly with the host professer,
Takeshi Saito, I studied the e-factor and the
local Fourier transform of an ¢-adic Galois rep-
resenation of a local field of positive character-
istic. For more detail, see the report by Takeshi
Saito. The paper is submitted for the publica-
tion.

I continued writing a book on Rigid Geometry.
In the course, I explained mostly the contents
of the book.

D.O0O

1.0000D0000OD0ODO0O0OD0ODb4 O
O 0D 00O DRigid geometry follow-
ing M. Raynaud O O O ORigid ge-
ometry 000 O00OO0OODODOCOOO
http://www.ms.u-tokyo.ac.jp/t-saito/
“egr-tokyo.pdf[]
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(Visiting Associate Professor)

00000000 ( Benoit Collins )
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0o00o00ooooooooogooomoo
OO0 A. Guionnet O E. Maurel-Segala 0 0 O
OO00o0o00oooooooooooooon
00000 large Nlimit 00O O0OO0OOO0OOO
o00oooOoooooooooooooooo
0000000 VoiculescuDODOODOOODOO
Oooooooooooooon

doooooooobooooooooooood
000000 0OH. BercoviciD K. Dykemald W.-
S. LiOD. Timotin 00000000 OHorn O
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My research deals with random matrix theory
and its appplications. I focus specially on the
applications to operator algebras, free probabil-
ity theory and mathemtical physics (especially
matrix integrals). Together with A. Guionnet
and E. Maurel-Segala we have proved that a
large class of unitary matrix integrals with ex-
ternal field converges in the large N limit. This
solves a 30 years old question in mathemati-
cal physics, and improves the understanding of
Voiculescu’s free entropy.

I am also interested in the interaction between
representation theory and operator algebras.
With K. Dykema, H. Bercovici, W.-S. Li and
D. Timotin, we have solved the Horn problem
for any II; factor. Our proof is constructive
and gives an explicit construction for an inter-
section problem of Schubert varieties.
B.OODOO

1. B. Collins, J. Mingo, P. Sniady, R. Spe-
icher: “Second order freeness and fluctu-
ations of random matrices”, Documenta

Math. 12 (2007) 1-70.

2. B. Collins and P. Sniady: “Representa-
tion of Lie groups and Random matrices”,
Trans. A.M.S. 361, Number 6, June 2009,
Pages 3269-3287.



10.

C.

1

. B. Collins and M. Stolz: “Borel theo-
rems for random matrices from the clas-
sical compact symmetric spaces”, Annals
of Probability 36, Number 3 (2008), 876
895.

J. Bichon and B. Collins:
“Quantum permutation groups: a survey”,
Banach Center Publ. 78 (2007), 13-34.

. T. Banica,

. T. Banica, J. Bichon and B. Collins: “The
hyperoctaedral quantum group”, Journal
Ramanujan Math. Soc. (2007) 345-384.

. T. Banica and B. Collins:
over the Pauli quantum group”, J. Geom.
Phys. 58 (2008), 942-961.

“Integration

. B. Collins and K. Dykema: “A Lin-
earization of Connes’ Embedding Prob-
lem”, New York J. Math. 14 (2008), 617-
641.

. T. Banica, S. Belinschi, M. Capitaine and
B. Collins: “Free Bessel laws”, To appear

in Canadian Journal of Mathematics

. B. Collins and K. Dykema: “On a reduc-
tion procedure for Horn inequalities in fi-
nite von Neumann algebras”, Oper. Ma-
trices 3 (2009), 1-40.

B. Collins, J. Haertel and Andreas Thom:
“Homology of free quantum groups”, To
appear in Comptes Rendus Académie des
Sciences, DOI: 10.1016/j.crma.2009.01.021

goog

. The Horn problem in a Il factor. Collo-
quium, Tokyo Univ, October 24, 2008.

. Computing the Haar measure on compact
quantum groups, Workshop on quantum

groups, Leuven Univ, November 10, 2008.

. The Horn problem in a II; factor. Collo-
quium, Gottingen univ, Germany, Novem-
ber 13, 2008.

. Analytic and geometric properties of the
quantum group A,(n), Analysis seminar,
Texas A & M Univ, TX, USA, December
4, 2008.
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1.

. Moments of quantum random channels,

Colloquium, Keio Univ, December 12,
2009.

. Cohomology of quantum groups, Operator

algebra seminar, Tokyo Univ, December
18, 2009.

. Cohomology of quantum groups, Kansai

Operator algebra seminar, Kyoto Univ,
January 24, 2009.

. Moments of quantum random channels,

Operator algebra seminar, Tohoku Univ,
February 2, 2009.

. Moments of quantum random channels,

Operator algebra seminar, Kyushu univ,
February 9, 2009.

A Weingarten formula for the enveloping
algebra of U(n) and applications, Repre-
sentation theory seminar, Nagooya Univ,
March 5, 2009.
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000 XF Free probability: 000000
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O00000000000000 Speicher-
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Main organizer of the Canadian Mathe-
matical Society winter session of Opera-
tor algebras, Ottawa, Canada, December
2008.

. Reviewer for MathScinet and Zentrallblatt

(> 10 reviews each)

. Referee for the following journals: Proba-

bility Theory and Related Fields, Annales
de I'THP, International Mathematics Re-
search Notices, Publications of the RIMS,
Journal of Theoretical Probability, Inter-
national Journal of Mathematics, IEEE
Transactions on Automatic Control, Com-
munications in Mathematical Physics, Ad-

vances in Mathematics.
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risk management for credit risk evaluation.
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gooogo, 2009.
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O0000000D00000000 Bradley-Terry
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“Distributions of the largest singular values of
skew-symmetric random matrices and their ap-
plications to paired comparisons”

Let A be a real skew-symmetric Gaussian ran-
dom matrix whose upper triangular elements
are independently distributed according to the
standard normal distribution. By acknowledg-
ing the fact that the largest singular value
o1 of A can be regarded as the maximum
of a Gaussian field, we deduce the distribu-
tion of the standardized largest singular value
o1/+/tr(A’A)/2. This distributional results is
utilized in Scheffé’s paired comparisons model
when the variance is unknown, and multiple
tests for three-way deadlocks in the Bradley-

Terry model when overdispersion has occurred.

B.ODOOO

1.000,0000 ‘00000000
O0000OooooooO”, 00 60 (2008)
134-155.

000 :«Qrnooooooooobogooon
ooooo»,210000000,11(00 O
0,00 00 00,0000000 (2008)
315-356.

. H. Kamiya, A. Takemura, and S. Kuriki :
“Star-shaped distributions and their gen-
eralizations”, J. Statist. Plann. Inference
138 (2008) 3429-3447.

. S. Kuriki and A. Takemura : “The tube
method for the moment index in projection
pursuit”, J. Statist. Plann. Inference 138
(2008) 2749-2762.

S. Kuriki and A. Takemura : “Euler char-
acteristic heuristic for approximating the
distribution of the largest eigenvalue of an
orthogonally invariant random matrix”, J.
Statist. Plann. Inference 138 (2008) 2357
3378.
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6. A. Oka, T. Aoto, Y. Totsuka, R. Taka-
hashi, M. Ueda, A. Mita, N. Sakurai-
Yamatani, H. Yamamoto, S. Kuriki, N.
Takagi, K. Moriwaki and T. Shiroishi :
“Disruption of genetic interaction between
two autosomal regions and the X chro-
mosome causes reproductive isolation be-
tween mouse strains derived from different
subspecies”, Genetics 175 (2007) 185-197.

. W. Gao and S. Kuriki : “Testing marginal

homogeneity against stochastically or-
dered marginals for r X r contingency ta-
bles”, J. Multivariate Anal. 97 (2006)

1330-1340.

. S. Kuriki :

inequality-restricted canonical correlation

“Asymptotic distribution of

with application to tests for independence
in ordered contingency tables”, J. Multi-
variate Anal. 94 (2005) 420—449.

. N. Uemura, S. Kuriki, K. Nobuta, T.
Yokota, H. Nakajima, T. Sugita,

Y. Sasano :

and
“Retrieval of trace gases
from aerosol-influenced infrared transmis-
sion spectra observed by low-spectral-
resolution Fourier-transform spectrome-
ters”, Applied Optics 44 (2005) 455-466.

10. S. Kuriki and A. Takemura : “Tail proba-
bilities of the limiting null distributions of
the Anderson-Stephens statistics”, J. Mul-
tivariate Anal. 89 (2004) 261-291.

c.ogooo

1. Multiplicity adjustments in detecting re-
productive barriers caused by loci interac-
tions, BIRS Workshop 09w5040 Random
Fields and Stochastic Geometry, Banff,
Canada, 20090 2 0.

. Distributions of the largest singular val-
ues of skew-symmetric random matrices
and their applications to paired compar-
isons”, Recent Advances in Statistical In-
ference — in Honor of Professor Masafumi
Akahira, 00 0O, 20080 120.
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13.

. Testing superiority in polynomial regres-

sions, Computational Algebraic Statistics,
Theories and Applications (CASTA2008),
Oooo, 20080 120.
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. The tube method for the moment index in

projection pursuit, The 2nd Joint Meeting
of ISI, ISM, and ISSAS, Academia Sinica,
0o, 20080 60.

. Multiplicity adjustments in detecting re-

productive barriers caused by loci inter-
actions, First joint meeting between In-
stitute of Statistical Science, Academia
Sinica, Taiwan and the Institute of Statis-
tical Mathematics, Tokyo, 2007 0 11 0.
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Euler characteristic heuristic for approx-
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eigenvalue of an orthogonally invariant

random matrix, The 2nd International
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Symposium on Information Geometry and
its Applications, Univ. Tokyo, Tokyo, 2005
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ternational Statistical Institute, Sydney,
20060 400

oo

00000000000000: 00000
0000000000000000000
003000000000000000(1)
000000000000() 000000
000000000000000(3)000
000000000000000 (000
0oo400)

.00b0o0bob0 mooobooooooobon

0o0o00o@UuOooDOooooUooooo
O0O0oo0o, 20080 60)

F.OOOOOOOO

Annals of the Institute of Statistical Math-

ematics, General Section Chief Editor.

“The 6th International Confer-
ence on Multiple Comparison Procedures
(MCP2009)” 20090 30 240028000
go0oooooooooooooooogno
Ooooooooooood

“Computational ~ Algebraic

Statistics, Theories
(CASTA2008)” 2008 0 120000000
O00odUooUooooooog, oo

uboodao,agboabgoobgooban

and Applications



4. 00O0OoOOoobooo

5. 000000000

H OOODOOOOO

. Naiman, Daniel Q. (Dept. of Applied
Mathematics and Statistics, Johns Hop-
kins Univ.) “Multivariate Records” 2009
g3d

. Tu, I-Ping (Institute of Statistical Science,
Academia Sinica, Taiwan) “The maximum
of a ratchet scan statistic over a poisson
random field” 2008 O 12 O
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O Necessities of Environment & Energy Revo-
lution has emerged, just after we clarified the
conclusion in the previous year that the math-
ematical science in the Internet obviously has
been the driving force of the 3rd. industrial
revolution. We have invited the most active
people in the most advanced Internet indus-
try in summer semester mainly, and then they
provided the hot topics for our discussion and
deeper recognition. As the summer training
camp, we have discussed about the application
case study of the mathematical science in the
Internet, such as Quantum Mechanics based
encryption, security, and power consumption.
As the same as the previous year, we have cat-
egorized the Internet technologies into 3 tech-
nologies, such as“ the Internet infrastructure
itself” ,* this side of the Internet” , and“ the
other side of the Internet” , we have decided to
predict the near future using mathematical sci-
ence. We have made various kinds of principles
of material science in these 3 categories. Broad-
band/Mobile technologies have evolved from

Dial-up/2G Mobile technologies in“ the Inter-



“

net infrastructure itself” , and the hottest topics
are now IP-Broadcasting/NGN/WiMAX tech-
nologies., especially WiMAX and 3.9G this
HTML/XML browsers have emerged

from character based presentations like e-mail

year.

in* this side of the Internet” , now how to per-
form full motion video code conversion. Espe-
cially the P2P technologies have emerged in the
category this year,too. Web2.0 technologies for

Long Tail” have evolved from Webl.0 tech-
Portal ” “ the other side of
the Internet ” , and we are now seeking for the
Web X.0”

as it were. However* a human being or an en-

nologies for*“ in

next generation technologies like“

terprise ” becomes the object of the category
rather than“ the words” for search engines,
therefore and main theme becomes also power

consumption of the Internet Data Center
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Power Transmission Using HTS” Hiroshi
Fujiwara,Feb.25,2009
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. periodic solutions for Hamilton-Jacobi-
Bellman equation

—as a description of investment cycles



2. business cycles described by nonlinear or-

dinary differential equations
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1. T. Maruyama: “Existence of Periodic Solu-
tions for Kaldorian Business Fluctuations”

(to appear)

2. T. Maruyama:“On the Fourier Analysis
Approach to the Hopf Bifurcation Theo-

rem” (preprint)
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1. Existence of Periodic Solutions for Kaldo-
rian Business Fluctuations, Nonlinear
Analysis and Optimization, June, 2008, Is-

rael.
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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
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
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size of a droplet plays an important role in

the formation of rims during solidification.
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I undertake research in nonlinear partial differ-
ential equations (typically of high-order), ex-
ploiting a combination of analytical and nu-
merical techniques in their study. Recently, I
have been primarily focussed on problems aris-
ing from the study of interfacial dynamics de-
veloping under motion-by-curvature. The mo-
tion of an interface through, for instance, a per-
turbed cylindrical domain, generates a num-
ber of interesting mathematical problems. In
particular, stable periodic travelling waves (be-
ing a generalisation of the classical fixed-shape
travelling wave solution) can appear. I em-
ploy matched asymptotic asymptotic expan-
sions and other perturbation techniques to un-
derstand the solution dynamics over various
timescales. The results are then compared to,
and supported by, detailed numerical simula-
tions. I am also studying pulsating travelling
waves arising in other contexts.

I also have an interest in problems featuring
high order degenerate diffusion equations. Such
problems arise, for example, in the investiga-
tion of thin film flows driven by surface tension
and are important in modelling a variety of phe-
nomena appearing in the physical and natural
sciences, as well as from industry. The high
order nature of these problems introduces par-
ticular difficulties from both analytical and nu-
merical standpoints. My research, with a num-
ber of international collaborators, has led to
publications investigating both the mathemat-
ical structure of these high-order equations and
also their applicability to physical process con-
trol, such as in ink-jet printing.

My other role is as a member of the ALESS
(Active Learning of English for Science Stu-
dents) Program. I teach scientific English
(writing styles, application of the scientific

method, presentation skills, etc.) to the first
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year undergraduate science students. As part
of this course, each student designs and per-
forms their own experiment, writing everything

up as an IMRAD style research paper.
B.OODOO

1. M. Bowen and H. Matano:“Curvature
driven interfacial dynamics in a perturbed

channel (in preparation)

. M. Bowen and J. R. King: “Self-similar be-
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break’ initial conditions (in preparation)

. M. Bowen and J. R. King: “Capillary Flow
in a Corner with a Variable Source (in

preparation)

. M. Bowen and T. P. Witelski: “The linear
limit of the dipole problem for the thin film
equation, STAM J. Appl. Math. (2006),
66:1727-1748

. B. Tilley and M. Bowen: “Thermocapillary
control of rupture in thin viscous fluid
sheets, J. Fluid Mech. (2005), 541:399-408

. M. Bowen, J. Sur, A. L. Bertozzi and
R. P. Behringer:“Nonlinear dynamics of
two-dimensional undercompressive shocks,
Phys. D (2005), 209:36-48

. GJB van den Berg, M. Bowen, J. R. King
and M. M. A. El-Sheikh:“The self-similar
solution for draining in the thin film equa-
tion, Euro. J. Appl. Math. (2004), 15:329-
346

. T.P. Witelski and M. Bowen:“ADI
schemes for higher-order nonlinear dif-
Math.

fusion equations, Appl. Num.

(2003), 45:331-351
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. “Backward similarity solutions of the sec-
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BAMC, 2005 (Liverpool).
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Marangoni and gravity driven films”
APS Division of Fluid Dynamics Annual
Meeting, 2001 (San Diego).

. “The Dam-Break Problem for Capillary-
Driven Viscous Flow” ICIAM, 2003 (Syd-
ney).

. “Large time asymptotics for the one-
dimensional thin film equation” Nonlinear
Dynamics of Thin Films and Fluid Inter-
faces, 2003 (Banff).

. “Backward similarity solutions of the sec-
ond kind for the thin-film equation”, 2005
(Kusatsu)

. “Non-classical shock dynamics in driven
thin film flows” Singularities Arising in
Nonlinear Problems, 2005 (Kyoto).

. “The Dipole Problem for the Thin Film
Equation” NSC Spring Workshop — Com-
plex Dynamics in Physics, Chemistry and
Biology, 2007 (Sapporo)
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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
algebraic spaces, and apply the theory to var-
For

this purpose, I will generalize known facts in

ious problems such as moduli problems.
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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 the calculation of in-
variants of certain moduli stacks, for exam-
ple Picard groups of moduli stacks of algebraic
stacks. 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”.
B.OODOO

1. M. Aoki :
gebraic Stacks”, Compositio Mathematica
141 (2005) 19-34

“Deformation Theory of Al-

. M. Aoki : “Hom stacks”, manuscripta
mathematica 119 (2006) 37-56

. M. Aoki :
manuscripta mathematica 121 (2006) 135

“Erratum: Hom stacks”
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Following the study in the last year, I stud-
ied the Higher dimensional Meyer functions.
Meyer’s functions are the function on the map-
ping class group which represent the signature
of surface bundles over surfaces by the sums of
the value at the monodromies. It is known that
there exists the Meyer function for genus one,
two, or the hyperelliptic mapping class group.
In particular, the Meyer function of genus one
was investigated extensively by Atiyah. I con-

structed the Meyer function for smooth theta

144

divisors by using the adiabatic limits of eta-
invariants and investigated its basic properties.
In particular, we studied the rationality of the
values of the higher-dimensional Meyer func-
tion and the representation of the Meyer finc-
tion of genus two by using eta-forms.
B.OOOO

1. S. lidd1“Adiabtic limits of n-invariants and
the Meyer function of genus two”, 0 O 0
O0O0oo (2005) .

. S. Iida :
and the Meyer functions”, 0000000
O (2008).
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Meyer functions, International Conference
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This year I researched some Monte Carlo meth-
ods to evaluate the maximum likelihood esti-
mator and the Bayesian estimator. In partic-
ular, we studied the EM algorithm and the
Gibbs sampler. In the previous works, these
Monte Carlo methods are studied in fixed sam-
ple size. However it is more reasonable to use
the asymptotic theory since for example, the
maximum likelihood estimator is validated only
in the asymptotic framework. We obtained the

following results.
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First we validate some techniques used in
Monte Carlo methods. For example, we vali-
date the notion of the speed matrix of the EM
algorithm and the burn-inn method which is
very popular technique for the Gibbs samper.
By the studies of non-regular model, we showed
that the EM and the Gibbs sampler are robust
methods for computation, that is, those algo-
rithm produce asymptotic efficient estimators

for many models.
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. Kengo Kamatani, “Metropolis-Hastings
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tistical Mathematics, Published online at

24 April 2008
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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 compre-

hensive view of the biological system of interets.
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ical study on sharing metabolism, RIMS
Kokyuroku Bessatsu B3 (2007) 193-205.

5. S. Nakaoka and Y. Takeuchi: “Two types
of coexistence in cross-feeding microbial
consortia”, BIOCOMP 2007, AIP Pro-
ceedings, Vol. 1028, (2008) 233-260.

6. W. Wang, Y. Takeuchi, Y. Saito and
S. Nakaoka: “Prey-predator system with

parental care for predators”, J. of Theor.
Biol. 241 (2006) 451-458.

7. S. Iwami, S. Nakaoka and Y. Takeuchi:
“Frequency dependence and viral diver-
sity imply chaos in HIV model”, Physica
D Nonlinear phenomena 223 (2006) 222—
228.

8. W. Wang, S. Nakaoka and Y. Takeuchi:
“Invest Conflicts of Adult Predators”, J.
of Theor. Biol. 253 (2008) 12-23.
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9.

10.

S. Iwami, S. Nakaoka and Y. Takeuchi:
“Viral diversity limits immune diversity
in asymptomatic phase of HIV infection”,
Theor. Pop. Biol. 73 (2008) 332-341.

S. Iwami, S. Nakaoka and Y. Takeuchi:
“Mathematical analysis of HIV model with
frequency dependence and viral diversity”,
Math. Biosci. and Eng. 5 (2008) 457-476.
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. “Effect of trade-offs between benefit and

cost from aggregative behaviour”, Work-
shop on Population Dynamics and Mathe-
matical Biology, June 16-20, 2008, CIRM

Luminy, France.

. “Mathematical study on syntrophic asso-

ciations”, Differential Equations and Ap-
plications to Mathematical Biology, June
23-27, 2008, Le Havre, France.



9. “Mathematical study on programmed
CTL proliferation profiles”, 7th ESMTB
Conference, June 30 — July 4, 2008, Edin-

burgh, Scotland.

10. “Microbial coexistence mediated by syn-
trophic association: A mathematical ap-
proach”, 0O0ODOODOOOOOOOO, July

25-28, 2008, China.
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In this academic year, I studied the following
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two topics about subgroups of the homeomor-

phism groups of manifolds.

1. diffeomorphism groups of one-manifolds and
periodicity of leaves of codimension one folia-
tions

I proved that for every finitely gen-
erated group of orientation-preserving C2-
diffeomorphisms of the closed interval, each
point in the frontier of its fixed point set
is fixed by every orientation-preserving C2-
diffeomorphisms in the normalizer of this
group. This answers a question by Druck and
Firmo in the affirmative.

As an application of this fact, we can show
that for a transversely oriented C? foliation of a
compact manifold, each compact leaf contained
in the frontier of the set of compact leaves is pe-
riodic with respect to every C? diffeomorphisms

preserving this foliation.

2. conditions for subgroups of the homeomor-
phism groups to admit global fixed points

It has been known that a subgroup of the
homeomorphism group of the circle admits
global fixed points if and only if each pair of
its two elements has common fixed points.

I pointed out that similar results do not
hold true in general for the homeomorphism
groups of manifolds whose dimension is equal
or greater than two. In particular, I con-
structed subgroups of the area-preserving dif-
feomorphism groups of closed surfaces such
that each pair of its two elements has common
fixed points but there are no global fixed points.

Inspired by this construction, I defined a
topological invariant which is called the “fixed
point rank” for topological spaces. This quan-
tity describes a sufficient condition for group
actions on the topological space to admit global
fixed points and measures the symmetry of the
topological space. I found an example of two
finite sets such that the larger of the two has

fewer fixed point rank.

B.OOOO

1. Y. Matsuda : “Global fixed points for

groups of homeomorphisms of the circle,



to appear in Foliations, Topology and Ge-
ometry in the Contemporary Mathematics

series.

2. Y. Matsuda : “Groups of real analytic dif-
feomorphisms of the circle with a finite im-
age under the rotation number function,
UTMS 2008-14, to appear in Annales de
UInstitut Fourier 59 (2009).

. Y. Matsuda : “Polycyclic groups of diffeo-
morphisms of the closed interval, preprint,
2008.
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. The rotation number function on groups of
real analytic diffeomorphisms of the circle,
Semianrio de Sistemas Dindmicos, Univer-
sidad de Chile, 2009 0 10 26 O.
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I am interested in studying the mathemati-
cal analysis of inverse problems for partial dif-
ferential equations. Inverse problems appear
not only in mathematical sciences but also in
medicine, electrodynamics, engineering, geo-
physics, etc, and are of great practical signifi-
cance. The mathematical analysis is demanded
also from such practical viewpoints. In particu-
lar, T am studying the problems of determining
the source and the coeflicient of partial differen-
tial equations from a finite number of measure-
ments. One of the key techniques is a weighted
inequality called a Carleman estimate, which
comes from the classical theory of partial dif-
ferential equations. Since such a technique is
very flexible, I can expect to solve other inverse
problems, for example, in thin bi-dimensional
bodies as membranes or plates.

During the past year, I have considered an elas-
tic bi-dimensional body whose reference config-
uration is a shallow shell. I have established a
Carleman estimate for the linear shallow shell
equation and applied it to prove a conditional
stability estimate for an inverse problem of de-
termining external source terms by observa-
tions of displacement in a neighbourhood of the
boundary over a time interval. I have written
such a paper with Professors M. Yamamoto and
B. Miara, which was accepted for the publica-
tion in the journal ”Discrete and Continuous
Dynamical Systems”.

Furthermore, I have exploited several other in-
verse problems. For example, the inverse prob-
lems of determining coefficients of hyperbolic
equations with zero initial data by impulsive

inputs and a finite number of measurements.
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1. S. Li

estimate for Maxwell ' s equations

and M. Yamamotol “Carleman
in
anisotropic media and the observability in-
equality”, Journal of Physics: Conference
Series 12 (2005) 110-115.

. S. Li and M. Yamamoto[ “An inverse
source problem for Maxwell ’* s equations
in anisotropic media”, Applicable Analy-
sis 84 (2005) 1051-1067.

. S. Lidd “An inverse problem for Maxwell ’
s equations in bi-isotropic media”, STAM
Journal on Mathematical Analysis 37
(2005) 1027-1043.

. S. Liand M. Yamamotdl“Estimation of co-
efficients in hyperbolic equations with im-
pulsive inputs”, Journal of Inverse and Ill-
Posed Problems 14 (2006) 891-904.

. S. Liand M. Yamamotd] “An inverse prob-
lem for Maxwell’ s equations in anisotropic
media in two dimensions”, Chin. Ann.

Math. Ser. B. 28 (2007) 35-54.

. S. Li, B. Miara and M. Yamamotol “A
Carleman estimate for the linear shallow
shell equation and inverse problems”, Dis-
crete and Continuous Dynamical Systems,
23 (2009), 367-380.
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1. An inverse problem for Maxwell’s equa-
tions in biisotropic media, 0 00 00O 0O
O000,00000000000,20030
120.

. An inverse problem for Maxwell’s equa-
tions in biisotropic media, DO OO0 0O
goooooobooooobooooboobog
oo0odogooooo,00ooooooo
ooooo,20040 10.

. An inverse problem for Maxwell’s equa-
tions in biisotropic media, The 2nd In-
ternational Conference on Inverse Prob-
lems 0 Recent Theoretical Development
and Numerical Approaches, Fudan Univer-
sity, Shanghai, China, June 2004.

4. Estimation of coefficients in hyperbolic
equations with impulsive inputs, Inverse
Problems in Applied Sciences—towards

breakthrough, Hokkaido University, Sap-

poro, Japan, July 2006.

. Lipschitz stability in an inverse hyperbolic
problem with impulsive forces, Analysis
and Control of Partial Differential Equa-
tions, Pont-a-Mousson, France, June 2007.
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1. President Award of the University of
Tokyo, The University of Tokyo, 2005.

. Chinese Government Award for Outstand-
ing Self-financed Students Abroad, The
China Scholarship Council, 2005.
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(1) In Paper [1], a new insight is put into travel-
ing waves on various evolution systems and re-
garding the profiles of traveling waves as a map-
ping from real line or integer set to a suitable
ordered Banach space. Under this viewpoint,
the theory of asymptotic speeds of spread and
monotone traveling waves is uniformly estab-
lished within a rather extensive framework.
The results can be applied to a large amount of
evolution systems including reaction-diffusion
equation(s) in a cylinder with or without time
delay and lattice systems. In Paper [4], we ex-
tend these result to time-periodic system, The
referee of JDE commented that these results:
”The results in this paper, together with the
results of the author’s earlier work [1], give im-
portant and fundamental perceptions for this
type of equations.”

(2) In papers [6], the concept of the type-K
monotone mapping from various equations is
abstracted. The relation between the index and
the local stability of a fixed point for such a
mapping is studied. Moreover, the global dy-
namical behavior of the mapping is made clear
by using the formula of the indices sum. The
basin of attraction for a stable fixed point is
exactly obtained and the sufficient and nec-
essary conditions for the global stability of a
positive fixed point are given. When these re-
sults are applied to time-periodic type-K mono-
tone partial differential equations (see [6]), a
so-called “very difficult problem” about the
global stability of the positive periodic solution
is solved. The results in [5] has received very
positive comments in Zentralblatt MATH (Zbl
1036.35091).

B.OODOO
1. Xing Liang and Xiaoqiang Zhao: Asymp-

totic speeds of spread and traveling waves

for monotone semiflows with Applications,
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Communications on Pure and Applied
Mathematics 60 (2007) 1 - 40.

. Jifa Jiang and Xing Liang Competitive
systems with migration and the Poincare-
Bendixson theorem for a 4-dimensional
case, Quarterly of Applied Mathematics
64 (2006) 483-498.

. Yihong Du and Xing Liang, Spatially A
diffusive competition model with a protec-
tion zone, J. Differential Equations 244
(2008) 61-86.

. Xing Liang, Yingfei Yi and Xiao-giang
Zhao,

waves for periodic evolution systems, Jour-

Spreading speeds and traveling

nal of Differential Equations 231 Issue 1
(2006) 57-77.

. Jifa Jiang, Xing Liang and Xiaoqgiang
Zhao, Saddle Point Behavior for Monotone
Semiflows and Reaction-Diffusion Models,
J. Differential Equations 203 (2004) 313-
330.

. Xing Liang and Jifa Jiang, Discrete infinite
dimensional type-K monotone dynamical
systems and time-periodic reaction diffu-
sion systems, J. Differential Equations 189
no.1 (2003) 318-354.

. Xing Liang and Jifa Jiangd The dynam-
ical behavior of type-K competitive Kol-
mogorov systems and its applications to
3-dimensional type-K competitive Lotka-
Volterra systems( Nonlinearity 16 (2003)
785-801.
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1. A wvariational problem associated with
the minimal speed of traveling waves
for spatially periodic reaction-diffusion
equations, Annual Conference of Chinese

China,

mathematical Society, Xiamen,

April, 2009.

. A wvariational problem associated with
the minimal speed of traveling waves for
spatially periodic reaction-diffusion equa-

tions, International Conference on Infinite



York
University, Toronto , Canada, September,
2008.

Dimensional Dynamical Systems,

Competition-Diffusion Systems with a
Refuge, The Second International Confer-
ence on Recent Advances in Applied Dy-
namical Systems, Zhejiang Normal Univer-
sity, Jinhua, China, June, 2007.

. Asymptotic Speeds of Spread and Travel-
ing Waves for Monotone Semiflows with
Applications , International Conference on
Nonlinear Partial Differential Equations,
Qufu Normal Univ. , Rizhao , China, July,
2005.
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. Outstanding Younger Fellowship of Uni-
versity of Science and Technology of
China, University of Science and Technol-
ogy of China, 2004

2. Zhong Jiaqing Mathematics Award, Chi-
nese Mathematics Society, 2005

3. Excellent Ph.D Thesis Award , Academia
Sinica, 2005.

4. Excellent Ph.D. Thesis Award, The Min-
istry of Education, 2006

5. New Century Outstanding Younger Fel-

lowship, The Ministry of Education, 2006
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A.00O0O0O
During the past year, I have been involved in

two projects, both in geometric quantization.

Quantization of integrable systems

L. H. Eliasson and E. Miranda gave a classifi-
cation of non-degenerate singularities that can
appear in completely integrable systems: each
can be expressed as a combination of singular-
ities of three basic types, called elliptic, hyper-
bolic, and focus-focus. Some years ago, in my
thesis, I investigated the quantization of sys-

tems with only elliptic singularities; a natural
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further question, which I have been studying
with Eva Miranda of Barcelona, is to deter-
mine the quantization of systems with other
types of singularities. We have solved the hy-
perbolic case in 2 dimensions, where we ob-
tained some unexpected results with infinite-
dimensional contributions to the quantization,
and we also have some results for the focus-

focus case as well.

Real and complex polarizations

Since I arrived in Toyko in October, I have
been working with Professor Hiroshi Konno on
the quantization of flag manifolds. Flag mani-
folds posess both a Kahler and (singular) real
polarization, and we are working on relating
the quantizations coming from those two struc-
tures. We are using a deformation of the com-
plex structure, as well as a degeneration of the

flag manifold to a toric variety.

B.OOOO

1. (with E. Miranda) “Geometric quantiza-
tion of integrable systems with hyperbolic
singularities,” 34 pages, to appear in An-

nales de U'Institut Fourier.

. (with L. Bates, R. Cushman, and J.
Sniatycki) “Algebraic and singular reduc-
tion and their quantization,” 64 pages,
submitted to Reviews of Mathematical

Physics

“The quantization of a toric manifold is
given by the integer lattice points in the
moment polytope,” 10 pages, Toric topol-
ogy, Papers from the International Con-
ference held at Osaka City University, Os-
aka, May 28-June 3, 2006. Contemporary
Mathematics, 460, AMS.

. “Locally toric manifolds and singular
Bohr-Sommerfeld leaves,” 60 pages, to ap-
pear in Memoirs of the AMS.

. (with L. Jeffrey) “Symplectic fibrations
and Riemann-Roch numbers of reduced
spaces,” Quart. J. Math. 56 (2005) 541-
552
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1. “Geometric quantization of integrable sys-
tems”, Geometry Seminar, Keio Univer-
sity, Tokyo, February 2009; Geometry and
Topology Seminar, Osaka City University,
January 2009

2. “Quantization of integrable systems us-
ing real polarizations” Ikuta International
Workshop on Symplectic Geometry, Meiji
University, Tokyo, December 2008; confer-
ece “Moment Maps,” Lausanne, Switzer-
land, August 2008; conference “Geometry
and Physics GAP IV,” Barcelona, Spain,
June 2008.

3. “Geometric quantization of singular reduc-
tion,” Symplectic and Poisson Geometry
Seminar, Centre de Recerca Matematica,
Barcelona, Spain, May 2008; Infor-
mal Symplectic Seminar, University of
Toronto, Canada, May 2007

4. “Quantization of a toric manifold and
integer lattice points,” Geometry and
Topology Seminar, University of Calgary,
Canada, August 2007

5. “Quantization of toric manifolds using
a real polarization,” conference “Toric
Topology,” Osaka, May 2006; Geometry
and Topology seminar, University of Cal-
gary, Canada, Feburary 2006; Symplectic
Seminar, MIT, Apr 2005; Symplectic Sem-
inar, University of Toronto, Canada, Dec
2004
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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.OODOO

. Y. Tonegawa, N. Umeda, T. Hayakawa and
T Ishibashil “Evaluation of Data in Terms
of Two-Dimensional Random Walk Model:
The Microsomal NADH-Cytochrome b5
Reductase:Cytochrome bb Interaction”,
Biomedical Research 26 (2005) 207-212.

. Y. Giga and N. Umedal “On blow up
at space infinity for semilinear heat equa-
tions”, J. Math. Anal. Appl. 316 (2006)
538-555.

. N. Umedald “Existence, nonexistence of
global solution and large time behavior
of solutions of a weakly coupled system
of reaction-diffusion equations”, Commun.
Appl. Anal. 10 (2006) 57-78.

. Y. Giga and N. Umedal “Blow-up direc-
tions at space infinity for solutions of semi-
linear heat equations”, Bol. Soc. Parana.
Mat. 23 (2005), 9-28.

. Y. Seki, R. Suzuki and N. Umeda, Blow-up
directions for quasilinear parabolic equa-
tions, Proc. Roy. Soc. Edinburgh Sect.
A Math. 138A (2008), 379-405.

. T. Igarashi and N. Umeda, Ezistence and
nonezistence of global solutions in time
for a reaction-diffusion system with inho-
mogeneous 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.

tence of Global Solutions in Time for

Igarashi and N. Umeda, Nonexis-
Reaction-Diffusion Systems with Inhomo-

geneous Terms in Cones, submitted.

. M. Shimojo and N. Umeda, Blow-up at
space infinity for solutions of cooperative

reaction-diffusion systems, submitted.

10. Y. Giga, Y. Seki and N. Umeda, Mean cur-
vature flow closes open sets of noncompact

surface of rotation, submitted.
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I have been studying the optimal execution
problem with market impact (MI), and es-
pecially this year I focused on studying MI
with randomness. I showed that optimal
execution problem under a certain condition
in continuous-time model is formulated as a
stochastic control problem with jump diffusions
in case MI functions are independent and iden-
tically distributed (i.i.d.). In real market it is
noted that price recovers after big MI. To for-
mulate such recovery effects of security price

mathematically, I considered the market model



with the price process and the fundamental
value process of a security. Then I formulated
the optimal execution problem in this market
model as a stochastic control problem under

partial observation.

B.OOOO

1. T. Kato:“A limit theorem for solutions of
some functional stochastic difference equa-
tions”, J. Math. Sci. Univ. Tokyo, 12
(2005) 233-288.

.00 0:“c00oooogooooooor, o
gobobooobobooon 2006 000
goo.

.00 0:“0000000000000000
0000000000000007, MTEC
00000, 19 (2007) 71-90.

. T. Kato: “Optimal execution problem with

market impact”, Daiwa International
Workshop on Financial Engineering O O

00 (2007).

.00 o0:«0coooooo”, MTECODO 20
gboobaoooooogoooboaon
000000000000 (2008) 347-377.
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1. 0000000000000 0DO0O, 00
ooooDoo,000000o0ooo0on
00O, December 2004.

. Optimal execution problem with market
impact, 00 000000O0O0OO0O,000
000000D00000d, November 2005.

. Optimal execution problem with market
impact, 1000000000000, O
OO00O0O0o0gooo, February 2007.

. Optimal execution problem with market
impact, Daiwa International Workshop on
Financial Engineering, 0 00000000
0000, August 2007.

. Optimal execution problem with random
market impact, 0000000000 OO
goboooobooogooboooob,oo
000000000, December 2008.
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This work is concerned with analysis of viscos-
ity solutions for some nonlinear evolution equa-
tions with singular diffusivities.

A singular anisotropic curvature flow can be
described as a nonlinear degenerate parabolic
partial differential equation. Such a flow is of-
ten used to describe the motion of phase bound-
aries of a crystal and also used in image pro-
cessing. When the interfacial energy density is
crystalline, we proved the unique existence of a
selfsimilar expanding solution for a crystalline
flow in a sector. The result improves a method
of numerical computation for crystalline flow
when an initial shape is a general polygon not
necessarily ”admissible”.

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.
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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,
including Painlevé II, IV and V, are obtained
by a reduction for 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.
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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
K).

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 [Dg]. 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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and Related Topics, Dalian, China, Au-
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0oc~*000000000 K,;, 000000
K,;000000000000000000O0
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R. Bott, A. Cattaneo, C. Rossi T. Watanabe
ooooooooo kK, 0000000000
000000000000 R3O0 (long)l-knot
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000000010 BettiOO 1000000
00000000 00000K,,; 0 de Rham
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My research interest is in the topology of the
space of all ‘long’ embeddings defined below.

Let n > j > 1 be integers with n —j > 2. A
long j-knot in R™ is an embedding f : R/ — R
with the given behaviour at infinity. Denote by



K,,; the spaces of all long j-knots in R™ with
C*-topology. I am studying the homological
properties of IC;, ;, and this year I obtained the
following results.

Following the works of R. Bott, A. Cattaneo, C.
Rossi and T. Watanabe, I developed the con-
figuration space integral construction for IC,, ;
which generalizes the perturbative approach to
finite type invariants for (long) 1-knots in R3.
In this framework I prove that there exists a
cochain map from a certain graph complex to
the de Rham complex of K, ; if n — j is even
and restricted to graphs of first Betti number
< 1. When n — j is odd, similar construction
gives us the cohomology class of K, ;, which
is a generalization of the Haefliger invariant
for (long) 3-knots in R®, in terms of graphs.
In joint work with T. Watanabe, the above
mentioned cochain map is extended to graphs
of first Betti number one for many n and 7,
and some cohomology classes of K, ; contain-
ing Bott-Cattaneo-Rossi-Watanabe invariants

for long (n — 2)-knots in R™ are non-trivial.
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00000 (SASANO Yusuke) manifold S is a Hirzebruch surface, respec-

A 0000 tively. Thus, it can be considered as a general-

oooooDooo vioobooooooooo
obobooboobooboboboboboonoa
oobooobooobooobo.ooobobooo
gooooogoooooooboboooboboooog
goboboboobooooooobooobog

ization of Hirzebruch surface. We remark that
this generalization of the Hirzebruch surface is
different from the one given by H. Kimura.

After a series of explicit blowing-ups in S, we
obtain the holomorphy manifold S of the sys-
tem (1) and a morphism ¢ : S — S. Tts canon-

i ical divisor Kg of S is given by
We find and study a 6-parameter family of four-

dimensional coupled Painlevé VI systems with

affine Weyl group symmetry of type Dél). Our Ks

4
1=0

differential system is equivalent to the Hamil-

tonian system given by where the symbol H denotes the proper trans-

form of H by ¢ and &; denote the exceptional
dee OH dy  OH dz OH dw OH

— = ———, divisors.

dt 9y dt  9xr dt dw’ dt Dz

H B.OOOO
= H ) 9 7t; ) ) 9 + 2 3 + . s
vi(@,y.n b ao, an, 0z, o+ a5, a3+ ag) 1. Y. Sasanol “Coupled Painlevé VI sys-

+ Hyr(z,w,m, 800 + 202 + ag, a1 +a3,04,05,06) e in dimension four with affine Weyl

n 2 —n){(@ -y + ax}H{(z — Dw + aq} group symmetry of type Dél), 117, RIMS
t(t —1)(t —n) Kokyuroku Bessatsu. B5 (2008) 137-152.
(o + a1 +2(ae + a3 + aq) + a5 + ag = 1).
(1) 2. Y. Sasanoll “Symmetry in the Painlevé
systems and their extensions to four-
The symbol Hy (g, p,n,t; Bo, B1, B2, B3, Ba) de- dimensional systems”, Funkcial. Ekvac.
notes the Hamiltonian of the second-order 51 (2008) 351-369.

Painlevé VI equations.

In order to consider the singularity analysis c.ooon

for the system (1), as a compactification of C*

which is the phase space of the system (1), at 1. Inverse Painlevé theory 00 OO 0000
first we take a 4-dimensional projective space go,000000,0000,10 2009.

P4, In this space the rational vector field ¥ as-
2. Chazy OO OQOQOOOOO,000000,

sociated with the system (1) satisfies the con-
ooog, 10 2009.

dition:
- . Jnuoooboo,ogoouooon,
v € H (P*,Ops(— log H)(3H)), 0000, 10 2009.
where H denotes the boundary divisor H = P3, 4. Painlevé 0000000, 000000,D0
To calculate its accessible singularities, we must oooog, 20 2009.

replace the compactification S of C* with the

o 5. Coupled Painlevé VI systems in dimension
condition

four with affine Weyl group symmetry of
o€ H(S,05(—log H)(H)). type DY, 000000,000000, 2
0 2009.

In this paper, we present complex manifold &
6. Inverse Painlevé theory, 000000, O

gbooogo,20d 2009.

obtained by gluing twelve copies via the bira-
tional transformations.

The restriction {(q1,p1,q2,p2)|g2 = p2 = 0}
(resp. {(q1,p1,q2,p2)la = p1 = 0}) of this
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Let X be a smooth projective surface, and
If the base
field is of characteristic zero, then we have
HY(X,—L) = 0, which is called the Kodaira-

Ramanujam vanishing theorem. In this year,

L a nef and big divisor on X.

we proved a characterization of counterexam-
ples to the Kodaira-Ramanujam vanishing the-
orem on smooth projective surfaces in posi-
tive characteristic. More precisely, if there is
a counterexample to the Kodaira-Ramanujam
vanishing theorem on a smooth projective sur-
face X in positive characteristic, then X is ei-
ther a surface of general type or a quasi-elliptic
surface. Furthermore, up to blowing-ups, X
admits a fibration to a smooth projective curve

such that each fiber is a singular curve.
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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. 1 cal-
culate this calculation with a super computer
in the Information Technology Center at The
University of Tokyo.
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We have studied the mathematical analysis of
inverse problems and have developed numerical
reconstruction schemes using reproducing ker-
nel Hilbert space coupled with a voronoi tes-
sellation. We also have proposed a method for
choosing a regularization parameter on the ba-

sis of Pade approximation technique.
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1. The study of the Morrey spaces with Haus-
dorff content. Some properties on those spaces

are shown.
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2.

generalized fractional integral operator and the

The study of the relations between the

fractional maximal operator on the frame work
of the generalized Morrey spaces.
3.

of Besov-Morrey spaces and Triebel-Lizorkin-

The study of an atomic decomposition

Morrey spaces.

4. The study of the real analysis for the Radon
measures with the growth condition. The Mor-
rey spaces are defined and the boundedness
of the classical operators are shown on these
spaces. The sharp maximal inequalities are
shown, which are a basic tool to control the
singularity of operators. The weighted John-

Nirenberg type inequality is shown.
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Nirenberg type inequality for non-doubling
measures”, Studia Math. 181(2007), 153
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8. Y. Sawano and H. Tanakd] “Morrey spaces
for non-doubling measures”, Acta Math.
Sin. (Engl. Ser.), 21(2005), 1535-1544.

9. Y. Sawano and H. Tanakal[l “Sharp maxi-
mal inequalities and commutators on Mor-
rey spaces with non-doubling measures”,
Taiwanese J. Math., 11(2007) 1091-1112.

10. H. Tanakall “The Fefferman-Stein type in-
equality for the Kakeya maximal operator
in Wolff’s range”, Proc. Amer. Math. Soc.,
133(2005), 763-772.
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1. The John-Nirenberg type inequality for
non-doubling measures, Intern. Conf. on
Harmonic Analysis and its Application,

Sevilla, Spain.

2. The John-Nirenberg type inequality for
non-doubling measures, proceedings of
Harmonic Analysis and its Application at

Sapporo.

3. The Fefferman-Stein type inequality for

the Kakeya maximal operator, Intern.
Conf. on Harmonic Analysis and its Ap-
plication, Hangzhou, Peoples Republic of

China.

4. Morrey spaces for non-doubling measures,
OO00o0oooooooooooooon
000000000000 d2005.

5. Triebel-Lizorkin spaces with non-doubling
measures, 0 OO0 0O0OOOO; 0000

(2005).

6. Morrey spaces with growth-measure, 0 [J
O00O0o0O0; 00 (2004).
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I'm interested in the relationship between tri-
anguline representation which is an important
class of p-adic representations of p-adic fields,
and p-adic local Langlands correspondence and
overconvergent modular forms. In the last year,
I classified completely two dimensional trian-
guline representations, then I could recognized
that many inportant p-adic representations are
trianguline and there is an interesting relation-
ship between trianguline representations and
classical local Langlands correspondence. This
year, I tried to find applications of triangu-
line representations to number theory. More

precisely, I considered the following question,

O Are p-adic representations associated to finite

slope overconvergent Hilbert modular forms tri-



anguline or not?0 0 Kisin proved this question
affirmatively in the case of overconvergent ellip-
tic modular forms. From his theorem, we can
get many interesting theorems about overcon-
vergent elliptic modular forms. So, I considered
the generalization of Kisin’s work to the case
of any p-adic fields. Recently I recognized that
we can generalize his theory by using B-pair de-
fined by Berger and almost Cp-representations
defined by Fontaine. Now I'm writing a paper

concerning to these.

B.ODOOO

1. K. Nakamura : Geometric construction of
p-adic polylogarithm, 00000000
(2005).

. K. Nakamura :

mensional split trianguline representations

Classification of two di-

of p-adic fields, to appear in Compositio
Math.
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. Classification of two dimensional triangu-
line representations of p-adic fields, 0 0 O
0o00,0000,20080 50.

. Classification of two dimensional triangu-
line representations of p-adic fields, 0 0 O
ooooooo,0D0oog, 20080 60.

. Classification of two dimensional triangu-
line representations of p-adic fields O O
O000O0ooo, Doooooooooo
0o, 20080 60.

Logoboobogbo,obooboboboono,
oo0o,20080 70.

. Introduction to p-adic Langlands corre-
spondence for GL2(Qp), Mini-workshop
0 Local Langlands correspondence, from 1
to pO, Pohang University (Korea), 2008
oono.

. Classification of two dimensional split tri-
anguline representations of p-adic fields,
Algebraic Geometry Seminar, Padova

Univ in Italy, 2008 0 100 .
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The current principal research area is the
Seiberg-Witten gauge theory under group ac-

tions. Recent results are as follows:

1. When a cyclic group G of prime order p
acts on a 4-manifold X, we proved some equal-
ities which hold modulo p between the Seiberg-
Witten invariant of X and that of the V-
manifold X/G in some special cases. Recently,
we extend these equalities to more general re-

lations.



2. The author and Y. Fukumoto are studying to
construct nonsmoothable locally linear actions
on contractible 4-manifolds. As a byproduct,
we obtain the result that the spin-w-invariant
of a Brieskorn 3-sphere X(p,q,r) is equal to
that of X(p, ¢, + 2pg). This is proved by an
argument using cobordism. For Brieskorn 3-
spheres, it is known that the spin-w-invariant
is equal to the Neumann-Siebenmann invari-
ant. The above result gives an alternative
proof of the well-known equality of Neumann-

Siebenmann invariants by using index theory.

3. The author investigated the Seiberg-Witten
moduli for families of 4-manifolds, and ob-
tained some constraints on diffeomorphisms of
4-manifolds. As an application, we construct
the following nonsmoothable Z x Z-action:
There exists a pair (f1, f2) of two commuta-
tive self-homeomorphisms of the connected sum
X of an Enriques surface and 52 x S? which
has the properties that, (1) each f; is smooth-
able for some smooth structures on X, however,
(2) for every smooth structure on X, f; and f,

can not be smoothed at the same time.

B.O0OOO

1. N. Nakamura:

orem of Seiberg-Witten invariants for

“Mod p vanishing the-

4-manifolds with Z,-actions”, Asian J.
Math. 10 (2006), no. 4, 731-748.

. X. Liu and N. Nakamura:
Z/3-actions on K3 surfaces”, Proc. Amer.
Math. Soc. 135 (2007), no. 3, 903-910.

“Pseudofree

X. Liu and N. Nakamura:
able group actions on elliptic surfaces”,
Topology Appl. 155 (2008), 946-964.

“Nonsmooth-

“Bauer-Furuta invariants
under Zs-actions”, Math. Z. 262 (2009),
219-233.

. N. Nakamura:

. N. Nakamura: “Mod p equality theorem
for Seiberg-Witten invariants under Z,-

actions”, preprint.

. N. Nakamura: “Smoothability of Z x Z-

actions 4-manifolds”,

arXiv:0902.3172.

on preprint,
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‘000000 unsmoothable DO OO OO
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February 2006.

. “Bauer-Furuta invariants and a non-
smoothable involution on K3#K3”, O 54
oooodooOoooogoo,0oooooo

OO0, August 2007.

“00 Seiberg-Witten 1 00000000
000000007, 0000000000
00 00000000,00000000
0000000, September 2007.

“Manolescu O Seiberg-Witten Floer ho-
motopy type 0000”7, OODOODODOO
00000 O0o0ooooooo,00000
0000000000, September 2007.

. “Nonsmoothable group actions in dimen-
sion4”, 0O00O0ODOOOOOOOOODO,O
000000000000 0O0, November
2007.

“Nonsmoothable group actions in dimen-
sion4”,03400000000000, 0O
000000, November 2007.

“Seiberg-Witten and Bauer-Furuta invari-
ants under group actions”, 0000000
OO0o0g,bbo00C0c000oOogg, Decem-
ber 2007.

“Nonsmoothable group actions in dimen-
sion 4”, Mini workshop on 4-manifolds and
related topics, Dalian University of Tech-
nology, March 2008.

“Nonsmoothable involutions on K3 and
K3#K3’,00000000OO0OOooo4,
0004, January 2009.

10. “Smoothability of Z x Z-actions on 4-
manifolds”, 0000000 “Topology from
infinite dimensional viewpoint”, 0 0 O O

0 O, February 2009.
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The Knizhnik-Zamolodchikov equation is a
partial differential system of regular singular
type and has an integral formula of hypergeo-
metric type as its solution. On the other hand,
the KZ equation can be regarded as quanti-
zation of the Schlesinger equation which de-
scribes the monodromy preserving deformation
of ODE with regular singular type. It is nat-
ural to try to generalize the KZ equation to
confluent type. In this year, we constructed
the confluent KZ equations with Poincaré rank
2 at infinity for si(n). Its solution is an inte-
gral formula of confluent hypergeometric type
and the Hamiltonian is quantization of Jimbo-
Miwa-Ueno’s tau function which appeared in
the theory of monodromy preserving deforma-

tion.

B.OOOO

1. H. Nagoya, Quantum Painlevé Systems of
Type Int. J. Math. 15 (2004), no. 10,

100771031

. H. Nagoya, Quantum Painlevé Systems of
Type with higher degree Lax operators,
Int. J. Math. 18 (2007), no. 7, 8397868

. M. Jimbo, H. Nagoya and J. Sun, Remarks
Knizhnik-Zamolodchikov

equations for slo and quantum Painlevé

on con?uent
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equations, J. Phys. A: Math. Theor. 41
(2008)

. H. Nagoya, A quantization of the sixth
Painlevé equation, accepted by Advanced

Studies in Pure Mathematics

. H. Nagoya, B. Grammaticos and A. Ra-
mani, Quantum Painlev equations: From
continuous to discrete, SIGMA 4 (2008),
051

. H. Nagoya, B. Grammaticos and A. Ra-
mani, Quantum Painlevé equations: from
continuous to discrete and back, Regular
and Chaotic Dynamics, 13 (2008), no. 5,
417-423

. A. Ramani, H. Nagoya, B. Grammaticos
and T. Tamizhmani, Folding transforma-
tions for quantum Painlevé equations, J.
Phys. A; Math. Theor. 42 (2009)

. H. Nagoya, Quantization of differential
systems with the affine Weyl group sym-
metries of type C'J(\}), accepted by Journal
of Mathematical Sciences, the University
of Tokyo
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nar on Microlocal Analysis, 2007 O 6 O
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. Quantum Painlevé systems, RIMS O OO
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. Quantum Painlevé equations, RIMS Inter-
national Conference on “Geometry related
to Integrable Systems”, at RIMS, 25-28
September, 2007



. Quantum Painlevé equations and quantum
isomonodromic deformation, 000 OO0
goog,20070 110 150,00000

. Quantum Painlevé equations and conflu-
ent KZ equations, 0000000000,
2000 110 220,00000000

. Quantum Painleve’ equations, 21 0O O
COEOO00DODODOD 1900 PDORA
oOo0o,20080 30 190,000000
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. Confluent KZ equation for sly with
Poincare rank 2 (J. Sun 00 0000), O
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Research for qualitative theory for partial dif-
Especially, 1 studied the

large time behavior of the solutions of mean

ferential equations.

curvature flows and the Allen-Cahn equations,
and asymptotic stability of traveling waves and

stationary solutions.

B.OOOO

1. Mitsunori Nara and Masaharu Taniguchill
“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.
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. Mitsunori Nara and Masaharu Taniguchil]
“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, (to appear).
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. The condition on the stability of stationary
lines in a curvature flow in the whole plane,
031d00o0ooooboooooono,
00000, August 2006.

. The large time behavior of graphical sur-
faces in the mean curvature flow, 0 0 OO
0000, 0000, November 2006.

. The large time behavior of graphical sur-
faces in the mean curvature flow, O O O
oooooooooooo,oooo, Febru-
ary 2007.

. Allen-Cahn 0000000 DODODDODODOO,
oooob2oe0rCO0O0O0bobOboOoOoon
OO00O00Od,doog, September 2007.

. Stability of planar waves in the Allen-Cahn
equation, OO0 ODO0OOODOOODOOOO
(SNP2007), O O, November 2007.

. Stability of traveling waves in the Allen-
Cahn equation and curvature flows, Work-
shop at Ryukoku University ”Recent Ad-
vances on Nonlinear Parabolic and Elliptic
Differential Equations”, 0 O O O, Decem-
ber 2007.

. Stability of planar waves in the Allen-Cahn
equation, 0000000000, 0000,
November 2008.



8. 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.

. Stability of planar waves in the Allen-Cahn
equation, seminar talk, University Mont-
pellier 2, Montpellier, France, March 2009.

10. Stability of traveling waves in the Allen-
Cahn equation and the mean curvature
flows, seminar talk, University of Paris-

Sud, Orsay, France, March 2009.
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In general, for a given logarithmic scheme, we
can define its invariant called a Kummer etale
K-group via Quillen’s recipe from the cate-
gory of vector bundles on the Kummer etale
ringed topos associated with it, and for a cer-
tain proper morphism of logarithmic schemes,
we have a formula which can be called a loga-
rithmic Grothendieck-Riemann-Roch theorem.
In this formula appears a term containing gen-
eralised Bernoulli numbers in addition to the
usual Chern character and the Todd class, so
we can expect that it has many interesting ap-
plications to number theory. As an application
of this formula, I gave a log-K-theoretic proof

of Hecke’s theorem about the relation between
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the group representations associated with the
cohomology of modular curves and the class

numbers of imaginary quadratic fields.

B.OOOO

1. K. Hagihara: “On the group structure of
Kummer étale K-group”, 0000000
000 18376 00OoO0oooooooon
(2004).

. K. Hagihara:
Hodge theory to the coniveau filtration”,

“An application of p-adic

Appendix to “p-adic étale Tate twists
and arithmetic duality” by K. Sato, An-
nales Scientifiques de I’'Ecole Normale
Supérieure (4) 40 (2007) 581-585.

. K. Hagihara:
Kummer Etale K-group II”, preprint.

“Structure Theorem of
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O00oooooooogoogo, 20050 12
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000000, 00DpD0o0oooooon
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. An introduction to A'-homotopy theory,
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groups, Workshop on Arithmetic and Al-
gebraic Geometry, 0000000000
0,20080 70.

. Some theorems on Kummer -etale

.Al000000000000,00000
0000000000000 2008, 000
0000, 20080 90.



8. Motivic cohomology and the category DM
(after Voevodsky), 0 400000000,
odooooboooooooono, 20080 12
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X(s) = x—i—/os V1(X (r))dw, —&-/0( Vo(X (r))dr.

0000i=0,10000 sup, , [g(Vi(x),ln)] =
C < oo. 00OOODO0 a > 000O0OO
sup, » 9(Vo(z),ln) < —a< 00000000
OO00D0O00OD0’000’000 s1<se 000
X(s2) - X(s1)DODOOODOOODOOOODO
goooooo

(1)Let V be a Vector space with an inner prod-
uct (-,+). For u,v € V, define u ~ v < u = lv
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for some A # 0 Then, for [u], [v] € V/ ~,

([, [0]) = [(u, 0}/ |ul[v]

is well-defined. Here | - | = (-,-)}/2. Obviously
0<([u],[v]) <1LetueV,u#0.

p(u) ={z € V*; (u,z) = 0}

is called a plain in V*. Note that if u ~ v then
p(u) = p(v). So we can difine (p(u),p(v)) =
([, [o]). Tt (ul, [o]) = 1 then p(u) = p(v). If
([u],[v]) = 0 then we say p(u) and p(v) are
mutually orthogonal. Let w; be a Brounian
motion which values in V. We assume wg # 0
Then p(w;) come back to a neighbourhood of
p(wo) infinitely often in probability 1. In other
words, for arbitrary € > 0, (p(wy),p(wo)) <
1 — € occurs infinitely often in probability 1.

(2)Let (M,V) be a Minkowski space with a
We say that v € V is time-like
vector if g(u,u) < 0, is light-like vector if

metric g.

g(u,u) = 0. There is a set of positive light-
like vectors {ly}rcsn-1 such that for O € M,
{O +1,} is homeomorphic to the unit sphere
Sn~1in R™. We fix a set of light-like vectors
{Ix}resn—1 as above. Then u is a positive time-
like vector if and only if g(u,l)) < 0 for any
Ae sl

Let Vp be a time-like vector field and V; be
a vector field on M. We study the following

stochastic integral equation on M:

X(s)=z+ /OS V(X (r))dw, + /OS Vo(X (r))dr.

We assume that sup, , [g(Vi(z),l\)] = C < o0
for i = 0,1 and sup, , g(Vo(z),lx) < —a < 0
for some av > 0. If 51 < s then X (s2)—X(s1) is

a positive time-like vector in large probability.

B.OOOO

1. The absolute continuity of a measurs in-
duced by infinite dimensional stochastic
differential equations, J. Math. Sci. Univ.
Tokyo, 12(2005),77-104.

2. Hypoelliptic stochastic differential equa-
tions in infinite dimensions, J. Math. Sci.
Univ. Tokyo, 12(2005),399-416.
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1. Hypoellipticity in infinite dimensions, O
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January, 2005.

OO0 O (MADA Jun)

A.00DOO

ooboooooooboooooooooooboo
gbooooobooboboboboboba
gboboboobobobooboboboona
obOooOoooooobooboboooboonog
gooooopoooooOoOo KAdVOOODDO
gbobooboobooooboboooooboo
gboboboobobobooboboboona
KdvOoOoooooopoooooooooooo
Oooo0oOooooooKdvoooooooo
gbobooboboboboboboboona
ooooooooooooooooobbooog
obobooboboboboboboobooDo
oobooooooooooooobooooobooo

Any state of the box-ball system (BBS) to-
gether with its time evolution is described by
the N-soliton solution (with appropriate choice
of N) of the ultradiscrete KAV equation. It is
shown that simultaneous elimination of all ‘10’-
walls in a state of the BBS corresponds exactly
to reducing the parameters that determine ‘the
size of a soliton’ by one. This observation leads
to an expression for the solution to the initial-
value problem (IVP) for the BBS. Expressions
for the solution to the IVP for the ultradiscrete
Toda molecule equation and the periodic BBS

are also presented.

B.OOOO

1. Jun Mada, Makoto Idzumi and Tetsuji
Tokihirod “The box—ball system and the
N-soliton solution of the ultradiscrete
KdV equation”, J. Phys. A: Math. Theor.
41, (2008) 175207.

. J. Mada, M. Idzumi and T. Tokihiro “On
the initial value problem of a periodic box—
ball system”, J. Phys. A: Math. Gen. 39,
(2006) L617-1L623.
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. J. Mada, M. Idzumi and T. Tokihiro, “The
exact correspondence between conserved
quantities of a periodic box—ball system
and string solutions of the Bethe ansatz
equations”, J. Math. Phys. 47, (20006)
053507.

. J. Mada, M. Idzumi and T. Tokihiro,
“Fundamental cycle of a periodic box—ball
system and solvable lattice models”, J.
Phys. A: Math. Gen. 39, (2006) 4985—
4997.

. J. Mada, M. Idzumi and T. Tokihiro,
“Path description of conserved quantities
of generalized periodic box—ball systems”
J. Math. Phys. 46 (2005) 022701.

. T. Tokihiro and J. Mada,
tal cycle of a periodic box-ball systems:

“Fundamen-

a number theoretical aspect”, Glasgow
Math. J. 47A (2005) 199-204.

. J. Mada, M. Idzumi and T. Tokihiro,
“Conserved quantities of generalized pe-
riodic box—ball systems constructed from
the ndKP equation”, J. Phys. AO Math.
Gen. 37 (2004) 6531-6556.
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In this year, I studied random walks on ran-
dom spaces determined by a stochastic model

called continuum percolation. There are many
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studies on behaviors of random walks on inho-
mogeneous spaces. The continuum percolation
is defined by random points and random balls
centered at each points, and it has some re-
lation with the problem of long-range percola-
tion which I have been studying. At this time,
I showed heat kernel estimates for such ran-
dom walks in one-dimensional space, which in-
clude the case that random radii of balls are

unbounded.

B.OOOO

1. J. Misumi] “Critical values in a long-range
percolation on spaces like fractals”, Jour-
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74", Journal of Mathematics of Kyoto
University, 48 (2008), 389-400.

4. T. Kumagai and J. Misumi: “Heat kernel
estimates for strongly recurrent random
walk on random media”, Journal of Theo-
retical Probability, 21 (2008), 910-935.

5. J. Misumi: “Heat kernel estimates for
random walks on some kinds of one-
dimensional continuum percolation clus-

ters”, Preprint.
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I have studied the Kontsevich—-Kuperberg—
Thurston invariant(KKT invariant) for ratio-
nal homology 3—spheres, the Haefliger invariant
for the isotopy classes of smooth embeddings of
3-manifolds in 6-manifolds, and their relation-
ship. For a triple (W, V, e) consisting of (6, 3)-
dim manifold pair (W, V) and some 2-dim co-
homology class e of the complement W\ V| I
defined a rational-valued invariant o(W,V,e)
for the smooth isomorphism class of (W, V,e),
by using simple axioms described in terms of
cobordisms of such triples. We showed that o
recovers the Haefliger invariant and its general-

izations introduced by Takase and Skopenkov.
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1. T. Moriyama: “The mapping class group
action on the homology of the con-
figuration space of surfaces”, J. Lon-
don Math. Soc., Vol. 76(2), (2007) 451-466
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1. Milnor’s triple linking number and Hae-
fliger’s embedding invariant, Séminaire de
Topologie, Institut Fourier, 2008 0 1 O
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2. An embedding of 3-manifolds into 6-
manifolds, Séminaire de Topologie, Insti-
tute Mathématiques de Jussieu, 2008 O 1
0290

3. Mapping class group action on the ho-
mology of the configuration space of a
surface, Séminaire de Topologie, Institute
Mathématiques de Jussieu, 2008 O 1 0O
300

4. Mapping class group action on the con-

figuration space of surface, Séminaire
Institut de  Recherche
2008 O 2 O

Quantique,
Mathématique Avancée,
25 [0



. An invariant of embeddings of 3-manifolds
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. On embeddings of 3-manifolds in 6-

manifolds, 0000000000 DOO, O
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. On embeddings of 3-manifolds in 6-

manifolds, Fujisan One-day Workshop,
National Center for Theoretical Sci-

ences(00), 20080 120 270
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Center for Theoretical Sciences(O O),
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We study partial differential equations, espe-
cially elastic wave equations. Any solution w of
the elastic wave equation on R? is discribed as a
3-dimensional vector field, and it is well-known
that any u is decomposed into a sum of a lon-
gitudinal wave solution and a transverse wave
solution. We get the result that any solution of

the modified elastic wave equation for p-forms
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on Riemannian manifolds admits a decomposi-
tion into 2 solutions with different propagation
speeds similarly. Moreover, we obtain the re-
sult that any solution of the modified elastic
wave equation for (p, ¢)-forms on Kéhler man-
ifolds admits a decomposition into 4 solutions

with 4 different propagation speeds.
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tic Wave Equations, OO 00O, 00000
000000000 (2003).

(2) Yasutomi, Y., Modified Elastic Wave
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000000000000 1336(2003)1-12.

(3) Yasutomi, Y., Modified Elastic Wave
Equations on Riemannian Manifolds and
Kéahler Manifolds, Publications of RIMS,
43(2007) no.2, 471-504.
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I am working on the properties of Reidemeis-
ter torsion by using non—abelian representa-
tions of knot groups and its applications to
topology. This year, I have observed a rela-
tion of special SLy(C)-representations of a knot
group, called ”meridian free”, to the topology
of cyclic branched covers along the knot. I have
obtained a necessary condition for two—fold
branched cover along a knot to be a lens space
by using meridian free SLo(C)-representations
of the knot group. This observation is a joint
work with Nagasato Fumikazu (Meijo Univer-
sity, Faculty of Science & Technology).

I am also working with Joan Porti (Universitat
Auténoma de Barcelona) and Jérome Dubois
(Université Paris 7). We have investigated the
twisted Alexander invariant for a hyperbolic
three-manifold and its covering spaces and con-
sidered a symmetric property of the twisted
Alexander invariant for knot exteriors under

mutation.
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1. Y. Yamaguchi :

the non-acyclic Reidemeister torsion and a

“A relationship between

zero of the acyclic Reidemeister torsion”,
Annales de D'Institute Fourier 58 (2008)
337-362.

. Y. Yamaguchi : “Limit values of the non-
acyclic Reidemeister torsion for knots”,
Algebraic & Geometric Topology 7 (2007)

1485-1507.

. Y. Yamaguchi : “On the non-acyclic Rei-
demeister torsion for knots”, 0O 0000

gbooobOoboo ooog

. Y. Yamaguchi : “ A note on limit values of
the twisted Alexander invariant associated
to knots”, Intelligence of Low Dimensional
Topology 2006, World Scientific Publ. Co.
Knots and Everything 40 (2007), 347-354.

. J. Dubois, V. Huynh and Y. Yam-

aguchi : “Non-abelian Reidemeister tor-
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sion for twist knots”, to appear in Jour-
nal of Knot Theory and its Ramifications
(arXiv:0706.2213).
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10. On critical points of the non-acyclic Reide-
meister torsion for two-bridge knots, De-
partament de Matematiques, Universitat

Autonoma de Barcelona.
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I am interested in algebraic number theory and
zeta functions of algebraic number fields, and
studies the Shintani invariants for totally real
fields. In this year, I wrote a paper on those in-
variants, their expressions in terms of multiple
sine functions and combinatorial data of cone
decompositions, factorization into the contribu-
tions of real primes and a formula for changes of
signatures. I also made some computations to-
ward a geometric interpretation of Hecke’s inte-
gration formula for zeta functions, and a better
understanding of Shintani’s formula for deriva-

tives of zeta functions.
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Proc. Amer. Math. Soc. 134 (2006), 3715~
3719.

. S. Yamamoto: “Kronecker limit formula
for real quadratic fields and Shintani in-
variant”, RIMS Kokyturoku Bessatsu 4

(2007), 045-050.

. S. Yamamoto: “On Kronecker limit for-
mulas for real quadratic fields”, Journal of

Number Theory 128 (2008), 426-450.

4. S. Yamamoto: “Hecke’s integral formula
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for relative quadratic extensions of alge-
braic number fields”, Nagoya Math. J. 189
(2008), 139-154.
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000000000ooO, December 2006.

. On Shintani’s ray class invariant for totally
real number fields, 0 7000000000
00000 July, 2008.

. On Shintani’s ray class invariant for to-
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sentations and Related Topics, 000 00O
November 2008.
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O000,00000000000, December
2008.
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During the last year I completed my thesis on a
functorial Adams-Riemann-Roch and a coher-
ent Lefschetz theorem (for actions of a cyclic di-

agonalizable group, i.e. diagonalizable groups



with character group Z" @ Z/m). In the first
of the two cases it amounts to describing the

Adams-Riemann-Roch-equality
VERf.(x) = Rf.(01(Ty) @ U*(x))

up to higher equivalences. This is constructed
and axiomatized in both cases under the extra
hypothesis that the schemes involved are reg-
ular. In the special case of smooth curves one
recovers Deligne’s Riemann-Roch-theorem. In
the case of an Ici curve one recovers a formula
for the discriminant of the curve as a local-
ized second Chern-class in our theory (a pre-
cise comparison with other theories of second
Chern classes has not yet been made however).
The aim is however to apply this theory to give
a calculation of the Quillen metric for smooth
Kahler fibrations in the sense of the arith-
metic Riemann-Roch theorem of Gillet-Soul et
al. Similiar Chow-analogues of the functorial
Riemann-Roch in the non-equivariant case have
already been established in a slightly different
setting by J. Franke.

T also studied (in relation to the above) general-
ized coherent trace-formulas for stack-quotients
of general split reductive groups. In the case of
stacks of dimension 1 this seems to be directly
related to tame ramification-phenomena and in
particular one can recover the following form of
Riemann-Hurwitz: for f: X — Y a finite sepa-
rable tamely ramified morphism of curves, then

k

X+ 53 1= 1/m)

X(X)/n

where k is the number of distinct ramified
points and r; is the ramification index of each
such point. In general it is related to Kawasaki-

Riemann-Roch-like formulas.
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”Some remarks on rational points on cer-
tain hyperbolic manifolds”, Presentation at
Learning Conference ”Hyperbolicit et Arithme-

tique”, Luminy, April 5-9, 2004, France.
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?On the Brauer-Manin obstruction for zero-
cycles on curves.”, Seminar, Stockholm, KTH,
December 15, 2004, Stockholm.

”Some more or less explicit class field theory”,
Workgroup-Seminar, ENS, April 15, 2005,

France.

”Funktoriell ~— Grothendieck-Riemann-Roch”,
Seminar, Stockholm, KTH, April 12, 2006,

Sweden.

theo-

rem”, Seminar ”"Work in Progress” in Recent

"Equivariant  Deligne-Riemann-Roch
Developments in the Arithmetic of Shimura
Varieties and Arakelov Geometry (SVAG) :
Barcelona, CRM, July 10 to 15, 2006. Interna-
tional meeting.

” Analytic  Torsion
Roch”,
Homotopiques”, Jussieu, 14 Mai 2006, France.
G. 00O

and Deligne-Riemann-
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CDFJ scholarship, October 2006 - September
2007.
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2008.
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a) January 2008- July 2008

We investigated inverse spectral scattering on
metric graphs, i.e. graphs each edge of which
is equipped with a measure. Such problems
naturally arise as simplified (due to reduced
dimensions) models in mathematics, physics,
chemistry and engineering (e.g. in nanotech-
nology) when one considers the propagation of
waves of different natures through quasi-one-
dimensional systems.

In our research we focus mainly on the in-
verse spectral scattering problem on graphs
which contain several infinite semi-axes and
non-degenerating compact parts (circles). Note
that scattering problems on such graphs are
much more challenging then scattering prob-
lems on trees (graphs consisting of only semi-
axes and intervals without circles).

We investigated properties of scattering matrix
in the case of graph containing one circle and
several infinite semi-axis.

b) August 2008- December 2008

We investigated problems of coefficient deter-
mination for operators with discontinuous co-
efficients of the highest derivative.

Such problems connected with problems which
appear if we deal with mathematical models
of composite materials used in modern tech-
nology. For example, if we have to determine
the degree of lack of homogenity in multilay-
ered medias, we arrive at problems of coefficient
determination for operators with discontinuous
coefficients of the highest derivative.

Such problems are difficult and we started
with second order ordinary differential opera-
tors with a finite interval. More precisely, we
investigated completeness of system of root vec-
tors of corresponding first order system of or-
dinary differential operators on finite interval.
Such completeness in appropriate Banach space
is crucial in proof of uniqueness of coefficient
determination.

¢) January 2009- March 2009

We investigated an inverse problem of de-
termining a coefficient matrix for a one-
dimensional nonsymmetric system of the first

order on the semi-axis by means of spectral
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scattering data.

We proved the existence of Jost-type and
Birkhoff-type solutions to corresponding one-
dimensional nonsymmetric system of differen-
tial equations on seniaxis. It is the first step
in applying Lyance method to construction of

main equation of inverse scatering problem.
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brating System , Mathematical Methods
in the Applied Sciences, 28, (2005) 2037-
2059
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We participated in the development of a soft-
ware package named ”yuima” for R language.
This package provides functions to model
stochastic differential equations and functions
for simulations and inferences with the model.
One can model wide range of stochastic differ-
ential equations including Levy processes. This
model description ability is one of the notable
characteristics of the package, and expected to
be used by many users.

We are planning to build portfolio theory and
utility models into this package. As an relevant
study, we devised a grouped ranking model
which account for diversified investment pro-
cesses based on discrete utilities.

We will also considering to implement time se-
ries filters for the package. We tested a prelim-

inary implementation of the time series filter,
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and applied to an engineering problem which
estimate time series data using observations
with missing values.

These studies and developments are joint work
with Yoshihiro Ueda, Takashi Ohta, Yayoi
Yanaga, Akira Iwase and Yutaro Seki in

Waseda University.
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I have been attempting to generalize the Katz’s
theory of the middle convolution to mnon-
Fuchsian case. In this year we define the map-
ping which maps a generalized Okubo system 6
to a system of non-Fuchsian linear differen-
tial equations (which is not necessarily of the
Okubo type). We gave an interpretation of the
middle convolution through the mapping. We

also showed that the mapping is surjective.
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OO0oogo (2009).
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If the rate functional of the large deviation prin-
ciple has a unique minimizer, the law of large
numbers can be proved by the large deviation
principle. However, if the rate functional of
the large deviation principle has the minimiz-
ers more than two, a question arises to de-
termine the probability of each minimizers. I
studied the problem for general random walks,
which includes Gaussian random walks with ¢-

pinning.
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I study about ultradiscretization of Integrable
Geometry. In master thesis, I obtained ultra-
discrete analogues of constant negative gaus-
sian curvature surfaces. 1 have shown other
types of the ultradiscrete constant negative
gaussian curvature surfaces by choosing vari-
able transformations and coordinate systems.
I also obtained about the discretization of
the integrable curves which have the geomer-
ical properties like those surfaces, and studied
about the relationships between the curves and
the solutions of the KdV equation which is the
structure equation of the curves, and the prop-

erties of the ultradiscretized curves.
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My main concern is Brownian motion on Scale
irregular Sierpinski gasket. Scale irregular Sier-
pinski gasket is a fractal which are spatially
homogeneous but which do not have any exact
self-similarity. In particular I investigated short
time asymptotic behavior and Schilder-type
large deviation. Instead I show Large devia-
tions are obtained only in some weak sense. In-
stead, I showed exponentially tight and Varad-
han’s theorem, which are equivalent with large
deviation in a general frame. Any results ex-

press the feature of this figure very well.
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I studied the uniqueness for the inverse scat-
tering problem for the non-symmetric operator.
Let us consider

Apu:Bg—;—&—P(x)u:/\u r€R,

B:<0 1>, P(x):<P11(x)
1 0 P21(:c)

We consider the non-symmetric operator Ap in
{L2(R)}? as

{ D(Ap) = {H'(R)}?,

Apu= B% + P(z)u.

We define the Jost function
) (@, N), ) (2, A), ) (2, ), ) (2, A)
as the

with the following boundary conditions

() 6)\:|:a:
P (@, A) ~

solution to the above equation

r — oo and
:l:e)\:l:r ) ’

N ei)\w

P E) (2, \) ~ Lotre | x — —00
Then we define the scattering coef-
ficients a@(X\),DN), j§ = 1,2,3,4
as o = a®WpH 4 M\,
o) = 2@\ 4 BN,
e a® N+ FH (),
P = a(4)()\)¢(+) + 5(4)(>\)¢(7). 1 con-

sider the uniqueness for the following inverse
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Pia(z) )
P22(£E) N

scattering problem ”Determine the un-
known coefficient matrix function P from the
given scattering coeflicients.” In general, the
I deduced the

necessary and sufficient condition for which

uniqueness does not follow.

the scattering coefficients are the same.

I also studied the uniqueness for the inverse
problem for 1-dimensional fractional partial
differential equation. We consider the follow-

ing system :

8%u(, t) — g (p(x)(%u(x,t)) =0,

u(z,0) =0(z), 0<x<{,
Eu(()t)—gu(ft)—o 0<t<T
oxr 7 ox T -

where p € C?[0,/],0 < o < 1. Here D&u(x,t)
is Caputo derivative : I proved the uniqueness
for the inverse problem : ”Determine the diffu-
sion order « and the coefficient function p from
the boundary data u(0,t),0 <t <T.
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I study the representation theory of real
semisimple Lie groups. In this year, I studied
the category O, which is defined by Bernstein-
Gelfand-Gelfand.

One of the most important tool to study the
category O is the translation functor. I gave a
concrete description of this functor using a re-
sult of Bernstein [5]. T also proved a vanishing
theorem of Ext-groups between twisted Verma
modules [6]. The proof is a variant of the ar-

gument in [4].
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I study mathematical models for biological or
social phenomena. My particular interest is
in mathematical analysis of structured popula-
tion models in mathematical sociology, demog-

raphy, mathematical ecology and epidemiology.
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My research field is inverse problems in mathe-
matical sciences. In paticular, for a diffusion
equation and a fractional diffusion equation,

we have studied an inverse problem of find-

ing a source function from time distributing
overdetermining data, final overdetermination
data and so on. Here the fractional diffusion
equation means the equation in which the or-
der of differentiation with respect to time is
The aim of this

study is to prove the well-posedness of these in-

not necessarily first order.

verse problems. The diffusion equation is a fun-
damental governing equation in environmental
problems such as the underground water pol-
lution and the soil contamination. It is an im-
portant problem to estimate a source term as
the distribution of the pollution source from re-
stricted data. In this study, firstly Setting two
kinds of new observation data, we prove the
generic well-posedness of the inverse problem.
Next, we consider more practical mathemati-
cal model describing the diffusion in the non-
homogeneous media. According to many col-
umn experiments, for the diffusion in the non-
homogeneous media such as soils, the anoma-
lous diffusion phenomena such as the slow de-
cay of the density of the pollutant with respect
to time are observed and it is confirmed that
the advection diffusion equation have produced
only limited success. In the field of environ-
mental engineering, fractional diffusion equa-
tions are proposed as the mathematical model
describing the anomalous diffusion phenomena.
We solved the fractional diffusion equation by
Fourier’s method and obtain the well-posedness
and the asymptotic behavior of the solution.
In consequence, we proved that the decay rate
of the solution with respect to time is slower
than that of the solution for the classical diffu-
sion equation, that is to say, the solution to the
fractional diffusion equation can be expressed
as the anomalous diffusion phenomena. Addi-
tionally, we proved the uniqueness of the so-
lution to a boundary-value problem and well-
posedness of the backward problem in time.
Finally, we proved the generic well-posedness
of two kinds of the inverse problems of find-
ing a source function from time distributing
overdetermining data and final overdetermina-

tion data for the fractional diffusion equation.



B.OOOO

1. K. Sakamoto:Inverse Source Problems for
Diffusion Equations and Fractional Diffu-
sion Equations (000000000000
ooooooooooooooooo)
gooooooooooOooo ooogoo
0O (2009).

. K. Sakamoto and M. Yamamoto:Inverse
heat source problem from time distribut-
ing overdetermination”, to appear Appli-
cable Analysis (2009).

c.0oO0O

. Inverse heat source problem from a time
distributing overdetermination, 21 O O
COEODOO0ODOO RADODODO, ODODO
OOo0oooogooooo, 20060 90.

. Inverse heat source problem from an
overdetermined time distributing observa-
tion, 2100 COEODOOOO RAOOO
O0,00000000000004d, 2007
a9n.

. Inverse heat source problem from a time
distributing overdetermination, 0 0O 0O O
oooodooooooo, ooooo,
20080 40.

.0000000000000000, 00
0000000000, 00000000
0oo, 20080 90.

. Inverse source problem from time dis-
tributing overdetermination for a frac-
tional diffusion equation, Control and

Inverse Problems in PDE : Theoretical

and Numerical Aspects, Marseille, France,

February 2009.

0O 0O (SEKI Yukihiro)
(0O DC2)

A.000OO

gbobobobooboboboboboona
gbobooboboboboboboboona
obobooboboboboboboobooDo

188

o0oboOobOobOOobOobobOobOobobo
00 00O 0 ”minimal quenching time”0 0 O O
00o000obOo0ooooooboboobOooa
oboobobOobobooboooobooboooo
o0o0O0o0o0obOOobOobOOobOobOobOoobo
g0o000obO0ob0OOobOobOOobOobOobOooba
00000DOO000oDbOoDOOoDOooDOooboooDo
quenching time 000000000 O0ODOOO
oOoooO0o0oooobooboooorooorbo
oooooooooogoo

0000000000 DbOO00oooOOoOoooOoa
000 Dead-core rate 00O 0O O O O Dead core
0doooodoooooooooooooooa
000000000000 Dead-core 0O0O0O
00000 (Dead-corerate) 00O OOOOO
00000000 D0000O0DO0O Dead-core rate
O self-similarrate 0000000000000
0000000000 bOooooOoooooa
000000 DO000DOO0OoooOOoOoooOoa
0oo00oOoobooooooooooon
00000000 oDD0oOO00ooOoon0ng Dead-
corerate 00 DO0O0O0OODOOOOOODOO
00000000000000000 Dead-core
rate 000000000000 O0OOO (self-
similar rate 0 00 ) 0 00 Dead-core rate O
O00D0D0000DOO000D00000D0OO Dead-
corerate 000000 0ODOO0ODODODOOODOO
ooooodoooooooooooooooao
0000000000 Dead-core rate 00O 00O
0000000000 DO0O00oDOOoOoooOoa
0o0DOo0O00oDOo0ooobOOoooooooooa
do0oooooooopooooooooooa
0000000000 Doo0oOooooooooa
000000 DOO00D0DbOOo0oDoDOOoOoooOoa
dooOo0ooooooooooooooooa
doooooooooooooooooooa
0MO00D00D0oooooooooooboooad
0o0oDo00D0DDbOO0oO0oDoooooOooooOoa
ooooooon

As an application of the method established for
blowup problems by the last year, I investigate
if some similar results hold for axisymmetric
hypersurfaces evolved by mean curvature flow.

A notion "minimal quenching time” was also



appropriately defined and it was revealed to
be characterized by the behavior of initial data
at space infinity. In this case singularity oc-
curs only at space infinity and the hypersur-
faces tend to a smooth rotationally symmetric
hypersurface.

In the future, I would like to investigate more
precise information about the limit surface at
the quenching time, continuation of solution,

possibility of ”fattening” phenomenon, etc.

In this year I also studied dead-core rates for
a semilinear heat equation with strong absorp-
tion. Dead-core means the set of points where
a solution vanishes. The most standard rate of
dead-core is the self-similar rate and such a so-
lution is expected to behave like asymptotically
self-similar. Besides, we can hope to know the
asymptotic profile of the solution at a dead-core
point as the dead-core time is approached.

It is known that if an initial datum is cho-
sen near a certain steady state solution, then
dead-core rates are, in general, faster than the
self-similar rate. It is difficult to obtain exact
dead-core rates for such solutions. Construct-
ing some solutions which exhibit exact dead-
core rates is an important step to investigate
dead-core rates of other solutions. We can ex-
pect that some solutions near the specific so-
lutions in some sense exhibit the same exact
dead-core rates. To this aim, we would like
to construct such specific solutions under loose
conditions. Up to now, such a solution is dis-
covered in one-dimensional case under the as-
sumption that it has odd intersections with the
steady state solution. Assuming radial symme-
try for solutions, I proved the same results hold
for higher spatial dimensions even if the inter-

section number is even.
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In “Cohomology theory in 2-categories”, we ob-
tain a 2-dimensional homological analog of an
Abelian category. During this academic year,
we constructed pseudo-bicolimits, with a view
to an application to the 2-category of gr-stacks
In “Tambara functors on profinite groups and
generalized Burnside functors”, we defined the
Tambara functors on any profinite groups. In
this academic year, we investigated a similar
problem on locally finite toposes.

We added a new proof using gerbes to ‘On
the Brauer group of a finite Galois covering’,
which was our presentation at Kinosaki Sym-
posium in 2007, and compiled the paper enti-
tled “Mackey-functor structure on the Brauer

groups of a finite Galois covering of schemes”.
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A closed 2-manifold locally flatly embedded in
the 4-space is called a surface link. I study sur-
face links and surface braids chiefly by means
of charts.

This year, I studied whether a singular chart
without black vertices can be deformed to triv-
ial by only inverses of crossing change. I showed
that it is not true for an example of degree 4,
while it is true for a singular chart whose degree
is at most three.

I also studied surface links which are in the
form of simple branched coverings of a triv-
ial torus knot (torus-covering-links), which I
By defi-

nition, torus-covering-links include symmetry-

have been studying since last year.

spun tori. It is known that a symmetry-spun
torus has the triple point number zero and a
classical knot group. I studied triple point
numbers, knot groups and link groups, unknot-
ting numbers, etc. of torus-covering-links. In
particular I showed examples of torus-covering-
knots whose triple point number is positive,
torus-covering-links and knots which are ribbon
but whose link (or knot) groups are not classical
link (or knot) groups, and torus-covering-knots
whose unknotting number is an arbitrary pos-
itive integer. I also gave an alternative proof
of the fact that the spun or the turned spun
T2-knot of a classical (p, q)-torus knot has the

unknotting number one.
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I have studied a new method to construct an
isotropic cellular automaton corresponding to
a reaction-diffusion equation. The method is
to replace the diffusion term and the reaction
term of a reaction-diffusion equation respec-
tively with random walk of microscopic parti-
cles and a discrete vector field which defines
time evolution of the particles. The obtained
cellular automaton can retain isotropy and re-
produce the patterns similar to the numerical
solutions of the reaction-diffusion equation. As
a specific example, I have applied the method
to the Belousov-Zhabotinsky reaction in ex-

citable media.
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We studied on the stability of Sasakian metrics
in the deformation theory. The Reeb vector
field of the contact form of a Sasakian mani-
fold has a transverse Kahler structure. The or-
bit foliation is called the characteristic foliation
of the Sasakian manifold. In [1], we obtained a
necessary and sufficient condition under which
a small deformation of the characteristic folia-
tion has a compatible Sasakian metric in terms
of basic Euler classes. As a corollary, we showed
that a small deformation of the characteristic
foliation of a positive Sasakian manifold has a
compatible Sasakian metric.

We studied on tautness of Riemannian folia-
A foliated manifold (M,F) is taut if

there exists a Riemannian metric g on M such

tions.

that every leaf of F is a minimal submanifold of
(M, g). Alvarez-Lépez showed that a cohomol-
ogy class [kp] of degree 1 vanishes if and only
if (M, F) is taut for a closed manifold M with
a Riemannian foliation F in The basic compo-
nent of the mean curvature of Riemannian fo-
liations, Ann. Global Anal. Geom. 10 (1992),
no. 2, 179-194. [ky) is called the Alvarez class
of (M, F). In [2], we showed that the periods
of [kp] are the logarism of algebraic integers if
the structure algebra of F is nilpotent. As a
corollary, we showed that the tautness is in-
variant under deformation among Riemannian
foliations on a closed manifold with nilpotent
structure algebras.

We obtained various structure theorems on
closed 5-dimensional K-contact manifolds of
rank 2 by the Morse theory on the contact mo-
ment mappings. We showed that such man-
ifolds are classified by graphs of isotropy data
defined by the data of the canonical T2-actions,
such manifolds are obtained by a finite se-
quence of contact blowing up and down from
a lens space bundle over a closed surface, such
manifolds have compatible Sasakian metrics
and a sufficient condition under which such

manifolds become toric.
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I determined dimensions and basis for spaces of
generalized Whittaker functions of degenerate
principal series representations of GL(4,R). T
also gave a characterization forumla of gener-
alized Whittaker functions of degenerate prin-
cipal series representation of semisimple Lie

group. By this formula the space of generalized
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Whittaker functions is obtained as the solution
space of some system of differential equations
explicitly.

I consider the asymptotic behavior of Horn hy-
pergeometric system of differential equations.
I gave a sufficient condition when the space of
solutions which are rapidly decreasing at the
infinity in a fixed sector is 1-dimentional.

I consider the quantum Toda equations asso-
ciated to the classical root system As. I ob-
tained the basis of solutions which have asymp-
totic expantions on Weyl chambers which are
translations of positive Weyl chamber by sim-
ple reflections. Also I gave connection formu-
las of these solutions and local solutions on the
positive Weyl chamber and determined Stokes

multipliers.
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I am investigating the directed Fukaya category
following interests concerning derived features
in symplectic geometry of the categories of La-
grangian submanifolds and also interest from
the homological mirror symmetry.

The directed Fukaya category is directed Ao
category defined for exact Lefschetz fibrations
analogous to the Fukaya category of symplectic
manifolds, and its derived category is known to
be a symplectic invariant [Seidel].

The derived directed Fukaya category is cal-
culated as derived category of representa-
tions of quivers in some low-dimensional cases
[Seidel, Ueda-Yamazaki, Auroux-Katzarkov-
Orlov], but not much is known for general cases.
The directed Fukaya category is invariant un-
der the stabilization [Seidel, Futaki], which in
turn is a local mirror situation from the mirror
For X toric del Pezzo

surfaces the Landau-Ginzburg mirror Wx are

symmetry viewpoint.

known to be a Laurent polynomials. Then we
showed that the derived category of coherent
sheaves on the standard bundle Kx supported
on the 0-section is equivalent to the (non di-
rected) derived Fukaya category of the iterat-
edly stabilized potential Wx 4+ uv. We also ex-
tended the stabilization result to the case of
W+ u.
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I am interested in topological properties of the
homeomorphism group H (M) of a compact
manifold M. In this year, I did a related in-
vestigation of the homeomorphism group H(T")
of a locally finite graph T, its identity compo-
nent Hy(T') and their compactifications H (T'),
Hy(T). Let Q = [-1,1] be the Hilbert cube
and let s be a subset of @ defined by s
(—=1,1)N. 1In this area of study, it is already
known that the pair (Ho(I), Ho(I)), where I
denotes the unit interval, is homeomorphic to

the pair (Q,s), according to the result of K.
Sakai and S. Uehara in 1997. Based on this
result, I was able to describe completely the
topological type of the pair H(I'), Ho(') in
terms of the data of the graph I'. As a corol-
lary of this result, I obtained a necessary and
sufficient condition for (Ho(I'), Ho(T')) to be a
‘nice pair’ called (@, s)-manifold. By contrast, I
found that the pair (Ho(M), Ho(M)) cannot be
a (@, s)-manifold if M is a manifold of dimen-
sion greater than or equal to 2. Generally, the
compactification H(T) of unrestricted homeo-
morphism group H(I') seems to be much more
difficult to describe, but I found that the case
I' = S! is particularly interesting. The com-
pactification H(S%) is the union of two copies
of Q@ x S! intersecting in a torus, glued together
by a ‘nontrivial’ homeomorphism. It is interest-
ing to know that the simplest example leads to
such a result. The techniques obtained in this

study should be useful to further understanding



of the topology of the homeomorphism group of

a manifold.
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I proved existence of global solution to the
3D-Navier-Stokes equations in a rotating frame
with spatially almost periodic data. Problems
concerning large-scale atmospheric and oceanic

flows are known to be dominated by rotational



effects. Almost all of the models of oceanog-
raphy and meteorology dealing with large-scale
phenomena include Coriolis force. For exam-
ple, oceanic circulation featuring Tyhoon, Hur-
ricane and Cyclone are caused by the large ro-
tation. There is no doubt that other physical
effects are of similar significance like salinity,
natural boundary conditions and so on. How-
ever the first step in the study of more complex
model is to understand the behavior of rotat-
ing fluids. To this end, we treated in a stan-
dard manner the Navier-Stokes equation with

the Coriolis force.
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For the well known linear conforming and non-
conforming triangular FEMs, I have studied
the corresponding interpolation errors to give
quantitative a priori and a posteriori error es-
The

research results are summarized in three parts.

timates for the finite element solutions.

1) T have given systematic analysis for the error
constants appearing in the interpolation error

estimation. For each constant, I have studied



its dependency on the geometry of the element
and tried to determine its concrete or give suit-
able upper bounds in special cases. Thus the
quantitative but rough interpolation error es-
timation becomes available for arbitrary ele-
ments. Particularly, the role of the “maximum
angle condition” for the triangulations has be-
come clear in both conforming FEM and non-
conforming one.

2) To evaluate the constants on arbitrary tri-
angular element, we developed an a posteriori
estimation method to give computable lower
and upper bounds for such constants. The em-
ployed method is based on the approximation
theory of the eigenvalue problems for Lapla-
cian. Not limited to triangular domains, the
developed method can be also used to estimate
the minimum eigenvalue of minus Laplacian on
general domains. As an example, convex polyg-
onal domains are dealt with to show the validity
of the method.

3) I developed hypercircle-based a posteriori er-
ror estimation for the Poisson equation, which
used both the conforming P; FE solution and
the nonconforming one. As the method does
not need the information on the second order
derivatives of the solution, we can apply it to
give a posteriori error estimates for the Poisson
problem over non-convex domain, which may
have singular solution around reentrant corner.
In the future, it is expected to adopt the veri-
fied computation method to make the error es-
timates strictly correct. Once such a method is
established, it will provide us with a powerful

tool for mathematical proof.
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000000000 (Analysis of error con-
stants for linear conforming and noncon-
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. Xuefeng LIU and Fumio Kikuchi: “Anal-
ysis and estimation of error constants for
Py and P, interpolations over triangular fi-
nite elements”, Preprint Series, Graduate
School of Mathematical Sciences, The Uni-
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versity of Tokyo, (2008) 2008-20.

. Fumio KIKUCHI and Xuefeng LIU: “Esti-
mation of interpolation error constants for
the Py and P, triangular finite elements”,
Computer Methods in Applied Mechan-
ics and Engineering, Vol.196, Issues 37-40,
(2007), pp. 3750-3758.

. Fumio KIKUCHI and Xuefeng LIU: “De-
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Japan Journal of Industrial and Ap-
plied Mathematics (JJTAM), Vol.23, No.1,
(2006), pp. 75-82.

. Xuefeng LIU: “O0000000O0CO0OO0O
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error constants for Py and P; interpola-
tions over triangular finite elements)”, O
00000000000 0oo (2005).
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My research object is elliptic quantum alge-

bras.(For example,deformed virasoro algebra

201

and deformed W algebra. They can be re-
garded as a kind of quantum deformation of
virasoro algebra).During the master course, I
was engaged in the research whose aim is to
construct the commutative algebra in deformed
virasoro algabra. This commutative algebra
has infinite generators. But now,I mainly study
the nature of deformed virasoro algebra which
appears in its highest weight modules.In the
case of deformed virasoro algebra,if we set two
parameters q and t as exp h and exp beta h
respectively, and expand the relation between
generators with respect to h, we can see the
element of virasoro algebra appear as the coef-
ficient of h square. Therefore, It is natural to
calculate the higher order of coefficients. This
year,] calculated the coefficients of h forth as
the polynomial of virasoro generators. The de-
gree of them as polynomial was 2. I dealt with
the specialzation of macdonald operators,too.
This operator has macdonald polynomials as
its eigenfunction. Macdonald polynomials are
regarded as the universal polynomials which
contain Jack polynomials and Hall-Littlewood
polynomials. Therefore, if we specialize the
parameter of macdonald operator,we can ex-
pect to obtain the operators whose eigenfunc-
tions are Hall-Littlewood polynomials. Espe-
cially,I proved this completely in the context
of bosonization and calculation of the multi-
integral of vertex operators. The bosoniza-
tion of Hall-Littlewood polynomials are already
achieved,but this research is meaningful to clar-
ify the strength of bosonization. This technique
also tell us that the singular vector in the high-
est weight module of deformed virasoro algebra

corresponds to Macdonald polynomials.

c.ooon

1. Macdonald O Operators, Macdonald O
polynomials And its elliptic deformation,
(International Conference From Painleve
to Okamoto, June 9 - 13 2008)

1. The higher order of Deformed Virasoro
Algebra,as the polynomials of genera-
tors of Virasoro Algebra,(Quantum In-

tegrable Discrete Systems, 23 March to



27 2009 at Issac Newton Institute, Cam-
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I researched the relation between the integra-
tion theories over tropical plane curves and
over actual Riemann surfaces and proved they
completely coincide through ultradiscretiza-
tion. Also I constructed the algorithm to ob-
tain the fundamental period of periodic box-
ball system with finitely many kinds of balls by

using a tropical curve.
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1. 0000 “Ultradiscretization of the solu-
tion of periodic Toda equation”, 0 0O OO
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tion of the theta function solutions of pd
Toda”, J. Phys. A: Math. Theor. 40 (2007)
12987-13021

.000,0000,0000 “000000
0000000000000000000
007, 0000000000000000
0000 (2007)

. S.Iwao “Solitions of the generalized peri-
odic discrete Toda equation”, J.Phys. A:
Math. Theor. 41 (2008) 115201

. S.Iwao “The integration theory over trop-

ical curves through ultradiscretization ”,
preprint, arXiv/08121873 (2008)

S.Iwao “The Periodic Box-ball System and

Tropical curves 7, in submission.
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2007
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My reserch interest is in topology related to the

mapping class group of an orientable surface.



1.

odromy of a Lefschetz pencil arising from the

We gave a description of the global mon-

Fermat surface of degree 4, by giving a list of
vanishing cycles. We got a picture of 36 vanish-
ing cycles on a surface of genus 3. The method
is based on a computer calculation to inves-
tigate the movements of branched points of a
certain family of branched coverings.

2. We develop theory of Meyer function for a
given projective variety, as a generalization of
the paper 1. As an application, a topological
definition of the local signatures for degener-
ations of curves of genus 4 or 5 is given. A

manuscript for these is in preparation.

B.OOOO

1. Y. Kuno :
and the Meyer function for plane curves”,
Math. Ann. 342 (2008), 923-949.

“The mapping class group

Y. Kuno :

Earle’s twisted 1-cocycle on the mapping

“A combinatorial formula for
class group M, . 7, Math. Proc. Cam-
bridge Philos. Soc. 146 (2009), 109-118.

. Y. Kuno :

of a Lefschtez fibration arising from the

On the global monodromy

Fermat surface of degree 4, preprint,
arXiv:0811.3274 (2008).
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1. 00 d000000000000d Meyer
Oo0,0000poooooooo,ooo0o,
September, 2007.

. The mapping class group and the Meyer

function for plane curves, Algebras,
Groups and Geometries in Tambara, O
dododoopopoooooOo0ogd, October,

2007.

. The mapping class group and the Meyer
function for plane curves, 0 3400000
O00000,0000000, November,
2007.

. The mapping class group and the Meyer
function for plane curves, OO0 OO0
goooooooooooOoOoOOoOoOo,o0
000000000, December, 2007.

203

5. The mapping class group and the Meyer
function for plane curves, Hodge 0 0 OO
O000oooooooooooooon
0O@40)0000000D00OODOOODO
000, March, 2008.

A
twisted cocycle on the mapping class
cTQM
Finite
Type Invariants, Fat Graphs and Torelli-
Aarhus 0O O,

combinatorial formula for FEarle’s
groups of punctured surfaces,

Workshop short communication:

Johnson-Morita Theory,
March, 2008.

. The mapping class group and the Meyer
function for plane curves, 0000000
O,000000D0000000DO00,
June, 2008.

.000000000 EaleD OO0 1-00
00000000000,00000000
0000,000000, September, 2008.

. The Meyer functions for projective vari-
eties, Workshop on Geometry and Topol-
ogy of Mapping class groups, 00O 00O
000000, November, 2008.

10. The Meyer functions for projective vari-
eties, 00 00D0400000000,00

00000, January, 2009.
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Hiroki Sako studied on measurable group the-
ory by using operator algebraic strategy in this
academic year. He discovered several phenom-
ena which showed that Stone—Cech remainders
of countable discrete groups have much infor-
mation preserved through measure equivalence
couplings.

It was proved that the class S introduced by N.
Ozawa is a measure equivalence invariant. H.
Sako proved several results on direct products
of § groups, wreath product groups and amal-
gamated free products in measurable group
theory. He proved them by using the notion
of bi-exactness, which was introduced by N.P.

Brown and N. Ozawa.

B.ODOOO

1. H. SakoO “The Class & as an ME Invari-
ant” | Int. Math. Res. Not. Vol. 2009, arti-
cle ID rnp025, 11 pages.

. H. SakoO “Twisted Bernoulli shift ac-
tions of Z% x SL(2,Z) and their com-
muting automorphisms”, preprint 2007,
arXiv:0704.1533.

. H. SakoO “Measure Equivalence Rigidity
and Bi-exactness of Groups”,
2009, arXiv:0901.3376.
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1. Groups with AO property and orbit equiv-
alence rigidity, Functional Analysis Semi-
nar, University of California, Los Angeles
(U.S.A.), May 2008.
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. Solid groups and orbit equivalence rigidity,
“O00000000DOO0ODOOODOn
g7, 00000o, 20080 90.

. Biexactness and orbit equivalence rigid-
ity, “Von Neumann Algebras and Ergodic
Theory of Group Actions”, Mathematis-
ches Forschungsinstitut Oberwolfach (Ger-
many), October 2008.
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My main area of research is the mapping
class group of an orientable surface and 4-
dimensional topology. In this year, I studied
local signatures for classes of fibrations with a
fiber-preserving finite group action. In other
words, I studied the Meyer functions of sym-
metric mapping class groups. I also investi-
gated the homology groups of finite index sub-
groups of the mapping class group. I achieved
to construct a local signature which is easy
to compute, and determine the first homology
group of the level d mapping class group for

odd d and d = 2.
B.OODOO
1. M. Satod ”On symmetric mapping class

groups”, master’s thesis, University of
Tokyo (2007).

2. M. Satd]” A class function on the mapping
class group of an orientable surface and the
Meyer cocycle”, Algebraic and Geometric
Topology 8 (2008) 1647-1665.
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O O, October 2007.
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Meyer 00O, Hodge DO OO DOOOOOOO
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2008.

. Meyer Functions of Symmetric Mapping
Class groups, Finite Type Invariants, Fat
Graphs and Torelli-Johnson-Morita The-
ory (Short communications), Aarhus uni-
versity, April 2008,

. The abelianization of the level 2 mapping
class group, Workshop on Geometry and
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00000000, November 2008.
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I am interested in the phenomenon that a het-
erodimensional cycles can be created from the
bifurcation of a certain kind of homoclinic tan-

gencies. I my past research I confirmed that
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this bifurcation can be observed under some de-
generacy condition. This year I found this kind
of degeneracy naturally happens in the dynam-
ical systems called wild homoclinic classes. By
this observation I got some new results on the
indices of the periodic points in this kind of

dynamical systems.
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gency, RIMS, Kyoto, Japan, October 2008.
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Free Hamiltonians on the star graph, which is n
half lines connected at a single node is parame-
terized by unitary group U € U(n). We denote
free Hamiltonian on the star graph by Hy . In
this year, I studied the adiabatic curvature of

{Hv}veum)-
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We study the localizations of the characteris-
tic classes of l-adic sheaves. A conductor is an
invariant which measures the wild ramification
of an l-sheaf. A conductor formula is a for-
mula that calculates the conductor of a Galois
representation of an etale cohomology by an in-
variant which measures the degeneration of an
variety. Recently K.Kato and T.Saito prove the
conductor formula for a variety over a discrete
valuation field of mixed characterisitic.

We prove the conductor formula of this type in
equal characteristic case. To prove the conduc-
tor formula is my main motivation to consider
the localizations.

We calculate the etale cohomology of the Fer-
mat curve over a local filed as a Galois repre-

sentation in an elementary way. This is another
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proof of the theorem of Coleman-McCullum in
1988. This new proof does not depend on the
rigid geometry and the full understanding of

the stable model of the Fermat curve.
B.OOOO
1. T.Tsushima, On the localizations of the

characteristic classes of l-adic sheaves of

rank 1, to appear in RIMS Kokyuroku
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4. Refined Kato-Saito conductor formula and
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If there are Hamiltonian group actions on
symplectic manifolds, we can construct new
symplectic manifolds by considering symplec-
tic quotients. Similarly, we can construct a
number of noncompact hyperkahler manifolds
using hyperkahler quotients if there are Lie
group actions on hyperkahler manifolds and hy-
perkahler moment map.

On the other hand, if there is a pair of S!-
connection on principal S'-bundle over an open
set U of R? and harmonic function on U which
satisfies certain conditions, then a hyperkahler
manifold with a torus action is defined from the
data of them (Gibbons-Hawking ansatz).
Although most hyperkdhler manifolds with
torus actions can be constructed in whichever
way, the construction of Ooguri-Vafa metrics
already known was only one way. Ooguri-Vafa
metrics are the hyperkahler metrics on elliptic
surface with singular fiber of type I; which were
introduced by Ooguri and Vafa using Gibbons-
Hawking ansatz. In this year, I could con-
struct Ooguri-Vafa metrics using hyperkahler
quotient method. I took a sequence of hy-
perkahler quotients of type A, constructed by
Goto, and defined the hyperkahler manifold
which corresponds to a “limit” of the sequence.
I showed the manifold has a Z-action preserv-
ing its hyperkahler structure, and the quotient

space by Z-action is isomorphic to Ooguri-Vafa
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metric.
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ate School of Mathematical Sciences, the
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The purpose of my study is to give explicit for-
mulas of Whittaker functions on Sp(2,R) be-
longing to the generalized principal series repre-
sentations (Ps-principal series representations).
First, I gave explicit formulas of Whittaker
functions belonging to the principal series rep-
resentations (Ppi,-principal series representa-
tions)with all the scalar K-type. It was konwn
by Ishii (Journal of Functional Analysis 225,
2005, pp.1-32) only for minimal K-type. Us-
ing shift operators which shift K-type, I con-
structed recurrence relation. Then I solved the
recurrence relation, I got 8 formal power se-
ries solutions and 1 moderate grouth Mellin-
Barnes type integral representation. Second, I
expressed explicit formulas of Whittaker func-
tions belonging to Ps-principal series represe-
nations with special 3-dimensional K-type. 4
solutions were gotten by linear combination
of two Ps-principal series Whittaker functions
embeded into Pyi,-principal series representa-
tions. Remaining 4 solutions were obtained by
Frobenius method. I could also express mod-
erate grouth Mellin-Barnes integral representa-

tion which is expressed linear combination of
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those 8 Whittaker functions.

B.OODOO

1. 000000 00000 “Mellin transforms
of a residue of Siegel-Eisenstein series” (1]
000000oooooooooooooon
0 O (2007) 106-107.

. Y. Hasegawall “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)0 99-1030

. Y. Hasegawa and T. Miyazakil “Twisted
Mellin transforms of the real analytic
residue of Siegel-Eisenstein series of degree
2”7 International Journal of Mathematics,

to appear.

. 000000 “Principal series Whittaker
functions on the real symplectic group of
rank 27, 00000000000 0OOOO
0, (2008) 59-64

. 000000 “Principal series Whittaker
functions on the real symplectic group of
rank 2’00 00000000000O0O0O
OO0O0O0ooRIMSOOOODO

c.oooo

1. The first term of Taylor expansion of
Siegel-Eisenstein series0 0 0000000
odboooodboooooo20060 120
220.

. The first term of Taylor expansion of
Siegel-Eisenstein series0 00000000
OO000DOo0o0oOooOoboooo20060 1
0 130.

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, University of Cambridge, 10, Jan,
2007.



. Mellin transforms with Maass forms at-
tached to the residue of Siegel-Eisenstein
seriesH 000000000 OOOOOOO
ooooo20070 20 160.

. Mellin transforms of a residue of Siegel-
Eisenstein seriesHO0 00000000 ONO
0O0o20070 30 300.

. Symmetric square L-function of a lift-
ing associated to imaginary quadratic
fields, 2nd Japanese-German number the-
ory workshop, Max Planck Institute for
Mathematics[d 18, Feb, 2008.

. Generalized principal series Whittaker
functions on the real symplectic group of
rank 2, 0000000000 OOOOOO
20080 70 230.

. Principal series Whittaker functions on the
real symplectic group of rank 20000 0O
OO00o0oooooooooooooon
0000oooooo20080 90 180.

Twisted Mellin transforms of the real an-
alytic residue of Siegel-Eisenstein series
of degree 2, Number theory seminar in
Mannhim, Mannhim university, 19, Feb,
20009.

10. Principal series Whittaker functions with
peripherical K-type on the real symplectic
group of rank 2, Number theory seminar
in Mannhim, Mannhim university, 19, Feb,
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Non-linear analysis on open manifolds is a
challenging research field. I am interested in
the Yang-Mills instanton equations and non-
linear Cauchy-Riemann equations. Last year
we proved the “Runge theorem for instantons”,
which is in a sense analogous to the classical
theorem of Runge that asserts that a meromor-
phic function defined on a domain in C can be
approximated over compact subsets by ratio-
nal functions, i.e. by meromorphic functions
on the Riemann sphere. The main theorem is
as follows:

Theorem: Let U be an open set in a closed
oriented 4-manifold X and Py a SU(2)-bundle
over U. Suppose that Ay is an ASD connec-
tion on Py. Then, for any compact subset K
of U, there is a sequence of SU(2)-bundles P,
over X, ASD connections A,, on P,, and bundle
maps pn: Py — P,|, such that the sequence
of connections p}(A,) converge in C* over a
neighbourhood of K to the connection Ay .

This year I have been studying the geometry



of infinite dimensional moduli spaces coming
from the Yang-Mills gauge theory over open 4-
manifolds. In particular, with M. Tsukamoto,
Kyoto University, we have developed the in-
stanton approximation theorem above more
throughly and apply it to the evaluation of the
mean dimension of the moduli space of anti-
self dual connections over an oriented open 4-
manifold with amenable group action. Mean
dimension was introduced by M. Gromov in
1999. It is an invariant of compact metrizable
spaces with amenable group actions, and has
an information about the “infinite dimensional

geometry”.

B.OOOO

1. S. Matsuo, “Removable singularities for
harmonic maps in higher dimensions”,
submitted.

. S. Matsuo, “A remark on the singularity

of pseudoholomorphic maps”, submitted.

. S. Matsuo, “The Runge theorem for in-

stantons”, in preparation.

. S. Matsuo, “The Runge theorem for pseu-

doholomorphic maps”, in preparation.

c.0oO0ono

. ASDOO0O00O0ooooooooooo,d
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o100

.000oooooooooooooooooon
oboooboooboogoobooo20080 1200

ASbOOOOOOoOOOooOooogooooo
goboboooboobooooooooobooog
20080 1100

. Instanton approximation and the geome-
try of ASD moduli over the cylinder, Dif-
ferential Geometry and Symplectic Topol-
ogy Seminar, University of Minnesota, Oc-
tober, 2008.

gboooooooooooobobon
Oz20080000000020080 900
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. The Runge theorem for instantons, Proba-
bilistic Approach to Geometry, Kyoto Uni-
versity, July, 2009.
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0000000000 CAT(0) cube complex O
goobooobooobooboboobobooo
000000 Guentner-Higson 0O OO OO0
gogogobbbbooooobobobobbooooo

In this academic year, Mizuta has studied the
geometry of CAT(0) cube complexes. As a re-
sult, he showed a Bozejko-Picardello type in-
equality for finite dimensional CAT(0) cube
complexes. A CAT(0) cube complex is consid-
ered to be higher dimensional counterpart of
a tree, since a tree is exactly a 1-dimensional
CAT(0) cube complex. As an application, he
obtained that groups acting properly on fi-
nite dimensional CAT(0) cube complexes are
After he obtained this re-

sult, it has been shown that the result does

weakly amenable.

not extend to infinite dimensional cases and
it turns out that our result is best possible in

some sense. Guentner-Higson has also obtained



weak amenability for these groups exploiting

uniformly bounded representations.
B.OOOO
1. N. Mizuta :

inequality for finite dimensional CAT(0)
Anal 254

“A Bozejko-Picardello type

cube complexes”, J. Funct.
(2008) 760-772
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taker OO DO0OO00O0, 000000000000
00o0oooooDOoo. ooooooood
0000000,GLB3k) (k=RorC)00OO
00000000000 Whittaker 0O 000
ooo0oooooooo. oo,0ooo,od
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I am interested in Whittaker functions on real
reductive Lie groups. Whittaker functions are
the Fourier coefficients of automorphic forms
and many mathematicians study the explicit
formulae of those which are suitable for number
theoretic applications, such as the evaluation of
zeta integrals.

I give the explicit formulae of Whittaker func-
tions for generalized principal series repre-
sentations of SL(3,R). Together with the
known results for principal series, we have
the explicit formulae of Whittaker functions

for any irreducible admissible representation of
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GL(3,k) (k = Ror C). I am studying about
the evaluation of the archimedean zeta inte-
grals on GL(3) with Professors M. Hirano and
T. Ishii.

I express the Fourier expansions of the maxi-
mal parabolic Eisenstein series for GL(3,Z) on
GL(3,R) induced from cusp forms, in terms
of the explicit fomulae of Whittaker functions
above. From this result, I obtain elementary
proof of the analytic continuation and the func-

tional equation of the Eisenstein series.

B.OOOO

1. T. MiyazakiO “The (g, K)-module struc-
tures of principal series representations of
Sp(3,R)”, preprint, 2006.

2. T. Miyazaki(l “The structures of standard
(g, K)-modules of SL(3,R)”, Glasnik Mat.
Ser. III, Vol. 43(63)2008, 337-362.

3. T. Miyazakil“Whittaker functions for gen-
eralized principal series representations of
SL(3,R)”, Manuscripta Math. 128, 107-

135 (2009).
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1. Sp(3,R)000000D0 (g, K)-00000
000000000,0000000000
000 (0000000000000000
0)0000000000000000,O0

goboo, 20060 120.

. The (g, K)-module structures of principal
series representations of Sp(3,R), 00O
Ooooo,0000,20070 50.

. Sp(3,R)0000000 (g, K)-00000
000000000,RIMSO0O0O0O0O0O
00000000000000,00000
000O0O00,20070 90.

. The (g, K)-module structures of principal
series representations of Sp(3,R), 0 00O
goboobooobooobooo,boooa
00000,20070 90.

. Whittaker functions for generalized prin-
cipal series representations of SL(3,R), O
0000 Fourier 00 O0QOooo,0oon,
20070 120.



6. SL(3,R) 000000000 Whittaker O
oooooOo,RIMSOOOODDODDOO
gooooooooobooooooo,o0ono
gooooooao, 2080 90.

. Whittaker functions on GL(3,R) and
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I studied the propagation of singularities of so-
lutions to perturbed harmonic oscillators this
year. Some results, which can be said to be in
the type of short-range perturbation, have been
obtained by studying it with Prof. S. Naka-
mura. Now I am studying how to extend these

results to long-range perturbation.

B.OOOO

1. S. Maol “Singularities of solutions to
Schrodinger equations with constant mag-
netic fields”, Master thesis.

. S. Mao and S. Nakamurall “Wave front set
for solutions to perturbed harmonic oscil-
lators”, To appear in Comm. Partial Dif-

ferential Equations.

c.oooo

1. Singularities of solutions to schrodinger
equations with constant magnetic fields,
81st  Gakushuin
Gakushuin University, June 2007.

Spectral  Seminar,
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2. Singularities of solutions to schrodinger
equations with constant magnetic fields,
18th Differential Equation and Mathemat-
ical Physics, Yamaguchi, October 2007.
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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, proved similarly. Although
details are possible especially for tropical curves
in R?, it is also studyed for general tropical
curves. In this context, the main interest is the
set H°(D) of rational functions on a general
tropical curve defined by a divisor D.

We considered for the modules over a tropical

semiring A, with notice of that H°(D) induces



such a structure. Preserving finiteness of di-
mension of a submodule ¢ C 7, we introduced

We showed

that an injection of modules over A is lightly

the assumption of straightness.

surjective with assumption of dimensions and
straightness. We also showed that the category
of straight modules over A and semiexact mor-
phisms satisfies the snake lemma. It is the com-

ing problem to apply these results to HO(D).

B.OOOO
1. Shuhei Yoshitomi, Jacobian varieties
of reduced tropical curves, Preprint,
arXiv:math.AG/0612810.
c.oooo

1.00000000000,0000000
000,00000000000, August,
2007.

Alge-

braic Geometry and Commutative Alge-

. Tropical curves and semigroups,

bra Tokyo, University of Tokyo, Decem-
ber, 2007.
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In Berthelot’s theory of arithmetic D-modules,
characteristic varieties are defined only for
arithmetic D-modules with Frobenius struc-
tures. In this year, I proposed a conjecture
(a type of stability conjecture) which enables
us to define characteristic varieties in general,
and proved it for the curve case. Concretely, I
conjectured that characteristic varieties would
become the same if we raise the level large
enough. To show the conjecture for the curve
case, I defined the sheaf of microdifferential
operators of finite levels. However, there are
no homomorphisms between sheaves of differ-
ent levels. To remedy this, I defined “inter-
mediate microdifferential sheaves” and studied
the relation between different levels. By using
properties of these sheaves, we can conclude the
proof for curve case. I also proposed a conjec-
ture to define characteristic cycles. However,
even the curve case is unknown. If this conjec-
ture is true, we are able to conclude that any
D-modules with Frobenius structures are holo-
nomic.

On the other hand, it is thought that character-
istic varieties are involutive also in arithmetic
D-module theory. It had not been known if this
holds for characteristic varieties of finite level,
but I found some counterexample. I note that
the involutivity holds for curve case, so I used

a surface to construct the example.



B.OOOO

1. T. Abe: “ Comparison between Swan
conductors and characteristic cycles”,
preprint.

c.ooog

1. Comparison between Swan conductors
and characteristic cycles, p-adic differ-
ential equations: a conference in honor

of Gilles Christol, Bressanone, France,

2008.9.7,

géométrie algébrique, Strasbourg, France,

2008.12.01.

Séminaire Arithmétique et

2. Comparison between Swan conductors and
characteristic cycles, 000000000
O, 000, 2007.7.24, Groupe de Travail
de Géométrie Arithmétique, Univ. Rennes,
France, 2007.11.28.

3. 4000 Swan OO O unit-root overconver-
gent F-isocrystal 0 0000 0O0OO0OODO,
00000oDo,000,2007.10.24, 000
00O0bOOoooo,0ooan, 2007.12.10.
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gboooooooboobobobooboo
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000000 Kelvin-Voigt 000000000
00000000 dThe hardness of tissue, that

is, the viscosity and the elasticity coefficients of
tissue are very important factor for a medical
diagnosis of diseases. In recent years a non-
invasive measurement method of these proper-
ties (so-called elastography) is developed. In
this method, the human’s tissue is modeled as
a viscoelastic material. Therefore it is very im-
portant to consider the inverse problems for
viscoelasticity models. T considered in [1] the
inverseproblems for one of these models which
is called Kelvin-Voigt model. The results are

following:

e [ considered a problem of finding a source
term from observation data on the bound-
ary and proved that this problem has

uniqueness and stability.

e [ proved that we can find locally the elas-
ticity and viscosity coefficients uniquely
from the 6 times observations on bound-
ary with respect to an appropriate initial

conditions.

In [1], however, the result was obtained only
for extremely simplified model. In this year, I
have considered the similar problems for ordi-

nary Kelvin-Voigt model.

B.OOOO

1. M. Uesaka : “INVERSE PROBLEMS
FOR SOME SYSTEM OF VISCOELAS-
TICITY VIA CARLEMAN ESTIMATE
7, Master’s thesis, University of Tokyo.
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I have been studying numerical analysis of par-
tial differential equations by means of the fi-
nite element method (FEM). In particular, con-
crete finite element schemes have been devel-
oped, numerically tested, and mathematically
analyzed and justified. As my master thesis, I
have developed and analyzed a hybrid displace-
ment type discontinuous Galerkin FEM.

B.OOOO

1. 0000 “D00b000oboogobooooon
ooboooogor, oo 19ooooooon
O000O0O00ooooooo (2008)0

2. Fumio KIKUCHI, Keizo ISHII and Issei
OIKAWA': Discontinuous Galerkin FEM of
Hybrid displacement type - Development
of polygonal elements -, UTMS, 2008.
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I am studying inverse problems for partial dif-
ferential equations. More precisely, I am study-
ing a determination of the unknown bound-
ary, the Carleman estimate and its applications
for inverse problems. In this year, I pushed
forward a study about two following problems
that I thought about in my master’s thesis.

1. On setting the problem, I considered the case
that a part of the boundary of the body was de-
structed by corrosion. Moreover, I assumed the
situation that it was difficult to observe the de-
structed part of the boundary directly. By us-
ing the heat equation as a governing equation,
I studied the inverse problem of determining
the destructed part of the boundary from the
observed part of the boundary and its stability
estimate.

2. I proved 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-
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known part of boundary and a stability in
a unique continuation for a linearized Eu-
ler equation”, 00000000 (2008).
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First I studied an invariant of a 3-manifold
which consists of Reidemeister torsion for lin-
ear representations which pass through a finite
group. I showed a Dehn surgery formula on this
invariant and computed that of a Seifert man-
ifold. As a consequence I obtained a necessary
condition for a result of Dehn surgery along a
knot to be Seifert fibered, which can be applied
even in a case where abelian Reidemeister tor-
sion gives no information.

Secondly, using non-acyclic Reidemeister tor-
sion, I canonically constructed a complex vol-
ume form on each component of the lowest di-
mension of the SLy(C)-character variety of a
link group. This volume form enjoys a cer-
tain compatibility with the following natural
transformations on the variety. Two of them

are involutions which come from the algebraic
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structure of SLy(C) and the other one is the
action by the outer automorphism group of the
group. Moreover, from these results I showed
a kind of symmetry of the twisted Alexander
functions which are globally described via the

volume form.

B.OODOO

SU(2)-

representation spaces of knot groups and

1. T. Kitayamall “Symmetry in
normalized twisted Alexander invariants”,
master’s

(2008).

thesis, University of Tokyo

c.oooo

. Refinement of twisted Alexander invari-
ants and sign-determined Reidemeister
torsions, The Third East Asian School
of Knots and Related Topics, Osaka City
University, Japan, February 2007.

. Twisted Alexander invariant and its appli-
cations, Winter Workshop 2008 on Low-
Dimensional Topology and its Ramifica-
tions, 0O ODOOO, 20080 20.

. 00000 SU(2)-00000000000
0000000 Alexander 000, 0 50
oboobooboobo,0b0o0obobobon,
20080 20.

. Reidemeister torsion for linear representa-
tions and Seifert surgery on knots, The
Fifth East Asian School of Knots and
Related Topics, Gyeongju TEMF Hotel,
South Korea, January 2009.

. Torsion volume forms and twisted Alexan-
der functions on character varieties of
knots, Low Dimensional Topology and
Number Theory, Fukuoka Soft Research
Park Center, Japan, March 2009.
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I am interested in the representation theory of
quantized enveloping algebras, especially the
theory of crystal bases, and research on this
subject. Crystal bases reflect combinatorial

properties of representations and many repre-
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sentation theoretic data are described by cer-
tain directed graphs, which are called crys-
tal graphs. Relations between the theory of
finite-dimensional representations of the Lie al-
gebra gl,(C) or sl,(C), and the combinatorics
of Young tableaux have been known for a long
time. Young tableaux are interpreted as a re-
alization of crystal bases and some operations
(Robinson-Schensted correspondence or jeu de
taquin, etc.) match with the crystal base the-
ory. Therefore the crystal base theory is an
extension of the classical combinatorial repre-
sentation theory for general root systems.

One of important problems on the representa-
tion theory of quantized enveloping algebras is
a study of finite-dimensional representations of
quantized enveloping algebras of affine type. A
problem is to describe its structure if a rep-
resentation admits a crystal base. Last year
I studied a certain family consisting of some
special representations. It is expected that
there are inductive relations among their crys-
tal bases and can be proved for some cases such
as type A ([1]).

attempts to investigate properties of these rep-

This year I have made some

resentations for general root systems. In [1] I
use a well-known description of crystal bases of
type A in terms of Young tableaux. There are
similar descriptions for other nonexceptional
types. I use these descriptions to calculate for
small rank cases. The structure of the crystal
bases are rather complicated than I thought,
thus relations among them cannot be formu-
lated as a natural extension of type A. What
really I want to get is a uniform description
of such crystal bases that includes exceptional
types. It seems to be necessary to formulate all
things only in terms of root systems. Then I
have tried to translate the results for type A,
which are described by using Young tableaux,
in terms of the root system and some new re-

sults have been obtained.

B.OODOO

1. Ryosuke Kodera, A generalization of ad-
joint crystals for the quantized affine al-

%1) C,(ll) and D(Z) to

gebras of type A il

appear in Journal of Algebraic Combina-



torics.

c.oooo

. On Kirillov-Reshetikhin crystals for type
A, 05000000000,000000
OO0DO000ooooO, 20080 20 190.

A generalization of adjoint crystals for the
quantized affine algebras of type Ag), Cr(ll)

and D?), 0 11000000000000

goboo,000000,20080 50 280.

3. A generalization of adjoint crystals for the
quantized affine algebras of type Ag), Cr(ll)
and D), RAQO OO0, 0000, 2008
060 260.

4. A generalization of adjoint crystals for the
quantized affine algebras of type Ag), Cr(ll)
and Dfizl, Workshop “Crystals and Trop-

ical Combinatorics”, 000000000,
20080 80 280.

. A generalization of adjoint crystals for the
quantized affine algebras of type ASP, 07(11)
andeiZl, oooooz2o08000000
OO00,000000,20080 90 250.

. A generalization of adjoint crystals for the
quantized affine algebras of type ASP, 07(11)
and Diﬁl, Russia-Japan School of Young
Mathematicians, 000 0, 20090 10 29
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0 0O 00USUN Juanjuan)
(GCOE-RA)

A.00O0OO0O

The KZ equations are well studied and have
very nice properties. However, the ordinary KZ
equations only possess regular singularities. It
is natural to consider the case with irregular
singularities, i.e., we want to generalize the KZ
equations with irregular singularities.

In my master’s thesis, we gave a system of
confluent KZ equation for the Lie algebra sls,
which are with both arbitrary irregular singu-

larities at arbitrary position and additional pa-
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rameters. We also obtained integral solutions
to the confluent KZ equations.

We try to do the same thing for the Lie alge-
bra sly. First we delt with the case of irregu-
lar singularity at co but with Poincaré rank 2.
Fortunately, using the Hamiltonians obtained
from the closed 1-form w which was obtained
by Jimbo-Miwa-Ueno, we constructed a system
of confluent KZ equation with Poincaré rank 2
at infinity for sly. We also gave integrable so-

lutions of Hypergeometric type to the system.

B.OOOO

1. J.Sun, “Confluent KZ Equations for sly
and Quantization of Monodromy Preserv-
ing Deformation”, 0O OO, 00O.

2. M.Jimbo, H.Nagoya, J.Sun, “Remarks on
the confluent KZ equation for sl, and
quantum Painlevé equations”, J.Phys.A:
math.Theor.41(17), 2 May (2008)175205.

c.oooog

1. Confluent KZ Equations for sly and Quan-
tization of Monodromy Preserving Defor-
mation, 0000000000000 OO
00,20080 20,00.

. Confluent KZ Equations for sly and Quan-
tization of Monodromy Preserving Defor-
mation, 000000000 O0O, 2008 0
60,00.

. Confluent KZ Equation for sly with
Poincaré rank 2, 0000 O0OO0OO0OO
00 2008,20080 80,00.

0000ZHANG, Qin0

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

standard form of von Neumann algebras, I es-

well-known Tomita-Takesaki Theory.

tablished some spatial properties of the canon-

ical map associated to von Neumann algebras.



Since the canonical map is the most generalized
form of conditional expectations in the frame-
work of von Neumann algebras, the results I
obtained extend Cecchini‘s several spatial re-
sults for Accardi‘s generalized conditional ex-
pectation to those of the canonical map in-
cluding a spatial characterization of it. After
that, I turned to consider the relation between
recent developments of the modular theory of
von Neumann algebras and quantum informa-
One of

the recent developments of modular theory is

tion theory in mathematical physics.

the theory of flow of weights, which is proved to
be essential in determination of the structure of
some special AFD factors, more precisely, Pow-
ers factors. Since each Powers factor provides a
natural model of quantum i.i.d system, I have
been trying to understand and probe the possi-
ble connection between the structure theory of
Powers factors, mainly the flow of weights, and
various asymptotically statistical problems in
quantum information theory such as quantum
hypothesis testing, quantum state estimation

and quantum large deviation theory.

B. List of Publications

1. Q. Zhang “A spatial property of the canon-
ical map associated to von Neumann al-
gebras”, master thesis, The University of
Tokyo.

C. List of Invited Talks

1. A spatial property of the canonical map
associated to von Neumann algebras, Op-
erator Algebra Seminars, Graduate School
of Mathematical Sciences, The University
of Tokyo, Japan, November 22, 2007.

. Several kinds of quantum conditional ex-
pectations and applications in quantum
statistical sufficiency, Mathematical Hori-
zons for Quantum Physics Program, Insti-
tute for Mathematical Sciences, National
University of Singapore, Singapore, Au-
gust 26, 2008.

. On the structure of type III factors and
non-commutative flow of weights, Math-
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ematical Seminars, Department of Math-

ematical Sciences, Tsinghua University,
China, March 10, 2009.

00 00 (NAOI Katsuyuki)
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000000000000 0O000Otoroidal Lie
algebra 000000 O0OOOOOOCDOOOO
0 O O O toroidal Lie algebra O integrable 00 O
O affine Lie algebra 0000 00OO0OOO00OO
O00ooOopooOoooOooooooooooo
00000000 universality 00 OO OO0OO
Weylmodule 0000000000 DOOOOOO
000 Weylmodule UODOODOOOODOO
000000000000 00000 toroidal
Lie algebra O integrable D0 OO0 OO0OOO0O0O
00000oooooooooooooonO Zhu
algebra0 000000000000 0ODOOOOO
oooooooooooooo

I have studied the representation theory of
toroidal Lie algebras, which is constructed from
affine Lie algebras by replacing the Laurent
polynomial ring with multi-variable one. The
integrable representation of the toroidal Lie al-
gebra is not completely reducible, which differ
from the affine case. There exists a represen-
tation called ”Weyl module” that is indecom-
posable, not irreducible and has some univer-
sality. I found that there exists a structure of
vertex algebra in some Weyl module, and I ob-
tained some results of the relation between the
representation of that vertex algebra and the
integrable representation of the toroidal Lie al-
gebra. I think it will be important to study
the Zhu algebra of this vertex algebra, and the

category of the representation of it in detail.

B.OOOO

1. K. Naoi, "Isotopy for multiloop Lie alge-
bras”, 0O 00O



c.ooog

1. Construction of extended affine Lie alge-
bras from multiloop Lie algebras, O O O
O opoooooooooo oooo,oo
OoO0O0, May, 2008.

. Construction of extended affine Lie alge-
bras from multiloop Lie algebras, Lie O
Oooooooog,oogg, July, 2008.

. Construction of extended affine Lie alge-
bras from multiloop Lie algebras, RIMS 0
000 0000000o00ooooooon
000000, RIMS, September, 2008.

00 00 (NAKAHARA Kenji)
(GCOE-RA)

A.000OO

obobOoboboobobooooooooog
oooooobooooobooo
()Do0O0o0ooUO0ooO0ooOOOoooOoooo
gooooobooooogon
(2000000000000 0OUODOUOOOO
ooooooo

T am interested in mathematical finance. In this
year, I studied the following topics.

(1) Interest rate swaps based on HIJM model
and a hedging strategy by interest rate swaps.
(2) Extension of the Merton model to multi pe-

riod and default time of the company.

B.OOOO

1. 000007’00000000000000
007, 00000000 (2008).

00 00 (NISHIOKA Seiji)
(00 DC1)
A.0000
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I study differential equations and difference
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equations from the stand point of the theory
of fields.

transcendence of solutions of equations and ir-

The recent work is concerened with

reducibility of equations.

B.OOOO

1. Nishioka, S., Difference algebra associated
to the q-Painlevé equation of type A(71),
" Differential Equations and Exact WKB
Analysis” Kokytroku Bessatsu, Vol. B10

(2008), 167-176.

c.oooo

1. ¢P(AY)0D0DOD,00000000
OoO,do0od, January 2007.

. 4,0 ¢000000000000000
As00000,00000000,000
0, May 2007.

. A;0¢-00 Painlevé 0OOODOOOOO,
ooooo2oo70oooooo,oooa,
September 2007.

. Difference algebra associated to the g¢-
Painlevé equation of type A(71)7 Differen-
tial Equations and Exact WKB Analysis,
RIMS, Kyoto University, October 2007.

. g-Painlevé IT O irreducibility, 0 0 0 OO
O0O00,0000d, December 2008.
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We study a one-parameter family of K3 sur-
faces with an action of the symmetric group
of degree 5. We write down the inverse pe-
riod map of this family concretely, as a rational
expression of (one-variable) automorphic forms
on the period domain. To construct automor-
phic forms, we pull-back theta constants on the
Siegel upper half-space of genus 2 by a classical

modular embedding.

B.OOOO

1. 00000« 00000000000 K3
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0 20080 .
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uoo p00b0000000000O00D0OO0
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(2) 000000000000 p00O00OOO
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Field of researchll] Number theory, Arith-
metic geometry

Content of research] Non-commutative Iwa-
sawa theory, Study on the special values of L-

functions

The study mainly consists of the following two
areas at present:
(1)

commutative Iwasawa main conjecture.

Generalization of the proof of non-

(2) Study on the special values of L-functions

via non-commutative Iwasawa theory.

On the area (1), I proved the non-commutative
Iwasawa main conjecture (in the sense of
Coates-Fukaya-Kato-Sujatha-Venjakob) of to-
tally real number fields for specific non-
commutative p-extensions last year, follow-
ing the outstanding idea observed by David
Burns and Kazuya Kato which said “the non-
commutative p-adic zeta function should be
constructed by patching p-adic zeta functions
associated to commutative extensions.” In this
year, I checked that we could construct p-adic
zeta functions (modulo torsions) for more gen-
eral non-commutative p-extensions of totally
real fields by generalizing the inductive con-
struction of non-commutative p-adic zeta func-
tions, which I used in the proof of the main con-
jecture for the specific case mentioned above. 1
expect that we could construct p-adic zeta func-
tions in more general situations by making this

method more sophisticated.

On the area (2). p-adic zeta functions should
enjoy such fruitful arithmetic properties that
we have not been able to obtain by former
methods, because even the existence of them

is the very significant and non-trivial fact. On



this belief, I especially studied the relation be-
tween non-commutative p-adic zeta functions

and special values of L-functions in this year.

B.O0OOO

1. T. HaraO “Iwasawa theory of totally real
fields for certain non-commutative p-
extensions,” 00000000 ODOO0OO
O001ooooooo

R
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1. J000o0000ooooooooo,osn
gooooooo,oo0bobooogooon
oooood, 20080 20.

. Iwasawa theory of totally real fields for cer-
tain non-commutative p-extensions, [ [
gooooo,oooo, 20080 40.

.goooooooooo p-ogbogbo
gooO,000o0o00o0o00o0o00,o000
oo, 20080 50.

. Noncommutative Iwasawa theory of to-
tally real fields, 00O O O0O0OO0O, 000
goo,20080 50.

. Iwasawa theory of totally real fields for
non-commutative p-extensions of strictly
upper triangular type, Iwasawa 2008,

Kloster Irsee, Augusburg, Germany, 2008

o7d.

. Iwasawa theory of totally real fields for cer-
tain non-commutative p-extensions, O 7 [

ooooooog,o0000,20080 70.

. 000000 p-00b00O000bODbOOOO
000000 (On non-commutative Iwa-
sawa main conjecture of totally real fields
for p-extensions), 0000000, 000
0,20080 100.

. Iwasawa theory of totally real fields for cer-
tain non-commutative p-extensions, [ [
ooooooooOo,00booobgoo
00, 20080 120.
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0000000ooooooooooooooo
O0oooooooooooooooooooo
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OO0OOODOOoOOoOoOo JestOOOOOODOOO
00000 Deift-Trubowitz 0 0 O D’Ancona-
Faneli 0O0OOO00ODODO Jost 0O0OOOODOO
OooooUoooooooooooooggo
OO000D00O0O0OTI am working on Schrodinger

equations, using functional analysis. In the last
academic year, I studied the time decay of so-
lutions to time dependent Schrédinger equa-
tions on the one dimensional Euclidian space
and proved weighted L'-L>° estimates for scat-
tering solutions. Such estimates have been ap-
plied to the study of the asymptotic stability
of the standing wave to nonlinear Schrodinger
equations. Furthermore, using this estimates,
I proved asymptotic expansions as t — oo of
scattering solutions under weaker assumptions
for the potential than which were used in known
results. The key of the proof is to perform pre-
cise evaluation the low energy behavior of the
Resolvent. In dimension one, the integral ker-
nel of the Resolvent is given by the Jost func-
tions. I improved the Fourier properties of the
Jost functions obtained by Deift-Trubowitz and
D’Ancona-Fanelli and proved more precise es-

timate for the Resolvent.

B.OOOO

1. H. Mizutanil “Dispersive estimates for the
one dimensional Schrodinger equation”, O
OO00ooooog (2008)



c.ooog

1. 100 Schrédinger 000 ODOOOOOO
OO0 LpP-000,0000000000,
0 0O, November 2006.

. Dispersive estimates for Schrodinger equa-
tions in dimension one, Spectral and Scat-
tering Theory and Related Topics, O OO
O, December 2008.

. Dispersive estimates for Schréodinger equa-
tions in dimension one, 0 0000000
00,00, March 2009.
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2008000, 000000000000 Kazh-
dan 000 (T)00O0O0O0D0D0O0000OO.0
0,00000000000000000000
0000000000000000 (Ty), 00
00000000000000 bi-Lipschitz O
0O0000ooo0ooooo (Fy) 00000
000.Y.Shalom 00000,0000000
020000000000000000 (Ty),
(Fr) 000000000000, 000,00
(Ty) 0000 Kazhdan 0000000000
00000,0000000000000000
ooooao.

In the academic year 2008, M. Mimura pro-
ceeded his study on some generalization of
Kazhdan’s property (T) on which he had stud-
ied in his master thesis. In particular, he stud-
ied on a generalization of the Kazhdan prop-
erty for uniformly bounded representations on
Hilbert spaces and a fixed point property for
uniformly bi-Lipschitz affine actions on Hilbert
spaces, which are respectively named as prop-
erty (Ty) and property (Fy). He provided a
proof of the fact having been announced by Y.
Shalom that any simple algebraic group over
a local field with rank> 2 and its lattice have
property (Ty) and property (F). In addition,
he defined a generalization of the Kazhdan con-

stant for property (T3), and gave certain esti-
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mate for the special linear groups.

c.oooog

1. Generalization of Kazhdan’s property (T)
and Kazhdan constant of SL(n, R), Rigid-
ity School Kyoto, 0000000, June
2008.

. Kazhdan O0O0O (T)OOOOOOO,00
00000, 000000004d, Septem-
ber 2008.

.SL(n,R) D0OO0O, 00000 Kazhdan
000 (T) O Kazhdan OO0, 00000
OO000000,000000), September
2008.
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I investigated foliations whose holonomy maps
are affine with respect to a suitable transverse
coordinate system. When a foliation (M;F)
satisfies this condition, one can in particular de-
duce the vanishing of the Godbillon-Vey class.
Under this assumption the transverse funda-
mental class of (M; F') becomes invariant under
the modular automorphism, and the cohomol-
ogy class on the manifold corresponding to it is
given by the “gradient” 1-form of the transverse
density. I showedd that the von Neumann al-
gebra of the foliation becomes of type III when
that 1-form is cohomologically nontrivial.

I constructed a ring structure on the periodic
cyclic cohomology of the smooth foliation al-
gebra when the transverse bundle of the folia-
tion admits a K-orientation. The index map
of the periodic cyclic cohomology of the foli-
ation algebra into the usual cohomology ring
of the base manifold becomes a ring homomor-
phism with respect to this structure. As an
application I obtained a cup-length type lower
bound estimate for the transverse Lusternik-
Schnirelmann category of the foliation.

The right handed vector fields provide an in-
teresting class of flow on 3-manifolds whose
periodic orbits link positively. I showed that
the heat kernel of Laplace de Rham operator
gives presents this positivity for homogeneous

3-manifolds with invariant vector fields.
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B.ODOOO

1. M. Yamashita: “Cyclic Cohomology of Fo-

liatioin Algebras”, master thesis

c.oooo

. An introduction to analytic endomotives
(after Connes-Consani-Marcolli), Opera-
tor Algebra Seminars, University of Tokyo
on Dec 7, 2006

. Affine Holonomy Foliations, Operator Al-
gebra Seminar, University of Tokyo on
June 7, 2007

. Periodic cyclic (co)homology of folia-
tion algebras, Functional Analysis Junior

Workshop on Sept. 10, 2007

. Cup product on the periodic cyclic coho-
mology of foliation algebras, Keio Geome-
try Seimnar on Dec. 10, 2007

. Cup product on the periodic cyclic co-
homology of foliation algebras, Operator
Algebra Seminar, University of Tokyo on
Jan. 17, 2008

. Affine holonomy foliations, RIMS work-
shop on Operator algebra and mathemat-

ical physics on Jan. 23, 2008

. Operator Algebra of Transversely Affine
Foliations, Japan Math Society annual
meeting, Mar. 2008

. Right handed vector fields on homo-
geneous 3-manifolds, Séminaire Algebres
d’Opérateurs, Institut de Mathématiques
de Jussieu on Nov. 27, 2008

. Right handed vector fields on homoge-
neous 3-manifolds, International confer-
ence on noncommutative geometry and
physics, at Keio University on Feb. 20,

2008
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In Logic, the set A* x A is necessary. I discov-

ered the important correspondence between
subset of A* x A

which satisfies a certain condition, and map-
ping

P(A) — P(A)
which satisfies another certain condition. This
correspondence produced the idea called ’the-
ory in mapping’, which is the part of hint to
the study.

000000 (HATTORI Yoichi)
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000000000 quantum affine coordinate
ring 00 noncommutative projective scheme 0 [J
birationally equivalent 0 O O O isomorhic O O

0000000000 O birationally equivalent
O graded Morita equivalent 00000000

oood

I have studied in noncommutative algebraic ge-
ometry which is a field of algebraic geometry.

It is shown by Mori that if the point schemes
of noncommutative projective schemes of 3-dim
A S-regular algebra are P? | triangle, or line and
conic which are intersect in two different points
and the orders of their automorhism are infi-
nite, birationally equivalent means isomorhic.

I have studied in over 4-dimension case, and
constructed an example in which there exists
noncommutative projective schemes of quan-
tum affine coordinate rings which are birational
And I have shown theo-

rems for deciding birationally equivalence and

but not equivalent.

graded Morita equivalence.

B.OOOO

Yoichi Hattori, ”Noncommutative projective
schemes of quantum affine coordinate rings

which are birational but not isomorphic”

c.opon

Noncommutative projective schemes associated
to quantum affine coordinate rings which are
birationally equivalent but not Morita equiva-
lent, 100000000000, 0000,De-
cember,2008
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00000000 V =—-ArHr O Willmore O
000V =-ArHr—2Hr(H:—Kr)ODOODO
000000000000000000000
00000000000000000000O0.

The content of my master’s thesis is a study of



the Cauchy problem for the higher order cur-
vature flow which is represented by the surface
diffusion flow: V = —ArHr and the Willmore
flow: V = —ArHr — 2Hp(HZ — Kr).

To be precise, I considered the unique solv-
ability for the surface diffusion flow and the
Willmore flow, the curvatures of whose initial

curves were not necessarily continuous.

B.OOOO

1. 00 0o0o0o“0b00oboooboboboon
O0o00”, 00000000 (2008).

00 O (ANDO Ryo)
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doooooooooooooooooogog
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Let M be a once torus cusped hyperbolic 3-
manifold. Yoshida proposed a way to con-
struct incompressible surfaces of M from the
ideal points of the deformation variety which
he defined in [1].

the candidates of the actual ideal points of

Since these ideal points are

the deformation varieties, the question is which
Yoshida’s ideal points correspond to the ac-
tual ideal points of the deformation varieties.
Kabaya partly answer this question, but the
complete answer is not known. I investigate
fundamental tools for testing the correspon-

dence.

Reference.

[1] : T. Yoshida, On ideal points of deformation
curves of hyperbolic 3-manifolds with one cusp,
Topology 30 (1991), no. 2, 155-170.
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000000000000k =1000000
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000000000 MasseyDOQOQOGQOQOGOGOd
MillionschikovO0 OO OO0 OO0O0O0O00OOOOO
000000D000DO000oDO0DOoDOoDO
O0000OROODODDOOODODOODOODOO
00000000000000000 ctoon
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I studied Gel’fand-Fuks cohomology of the Lie
algebra, consisting of all formal vector fields on
R™ with formal power series such that k or less
defferentiation at the origin is 0. In the case
of n =1and k > 1, it is computed by Gon-
charova. Moreover, in the case of k = 1, Mil-
lionschikov showed that the generators of de-
gree 2 or greater part is described by Massey
products of 1-dimensional cohomology classes.
I considered extending his result to cohomol-
ogy of groups. As a result, I constructed two
2-cocycles of the group of co-jets at the ori-
gin of local diffeomorphism of R!, which is C''-
tangent to the identity.

B.OOOO

1. Tomohiko Ishidd]“Gel’fand-Fuks cohomol-
ogy on the line and its geometric realiza-
tion”, 0O OO (2009).

c.oooo

1. 0000000oooooooooooo
000 Gelfand-Fuks OO O OO QOQOO
goooob,booooobooooood
oo, 000ooboooobooooog,
October 2008.
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000000000 Dehornoy floor 000 OO
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hornoy loor 0 0000000 O0O00OOOCCODOO
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gobodooOOoobooOOoboooooooooa
000n0000D00DOO0O0ODOODOOOODOO0
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goooooboOoOOooobooooobood
00o000ooobooDooopooobooog
oboboobOoboobOobobobobooo
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000000000 O0O0DOOOODODehornoy
obobOdobOoO0ooboobobOobobooa
gooood

I study an application of left-invariant total or-
dering of braid groups, called the Dehornoy
ordering. I define the Dehornoy floor, which
is non-negative integer determined by the De-
hornoy ordering, and obtain information of
knots. I found a new estimation of knot genus
using the Dehornoy floor. I also prove that
if the Dehornoy floor is larger than or equal
to three, the Nielsen-Thurston classification of
braids and the geometrical structure of knot
complements are in one-to-one correspondence.
Using this result, I obtain a new method to cre-
ate infinitely many concrete hyperbolic knots. I
also give a new combinatorial and algebraic de-
scription of finite Thurston type ordering. This
makes possible to compute finite Thurston type
orderings via algebraic structure of the braid
groups, and I obtain an effective algorithm to
compute finite Thurston type orderings. I also
decided the order-type of well ordered set de-
fined by the restriction of a finite Thurston type
ordering on the positive braids. This is an an-

swer of open problem listed in Dehornoy’s text-
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book.

B.OODOO

1. Tetsuya Ito, “Braid ordering and its ap-
plication to knot theory, Master’s thesis,
Univ. of Tokyo, 2009

c.ooon

. Braid ordering, Nielsen-Thurston classifi-
cation and geometry of knot complement,
The Fourth East Asian School of Knots
and Related Topics, 00 0O, Japan, Jan-
uary 2008,

. Braid ordering and knot theory, Win-
ter workshop 2008 on Low-Dimensional
Topology and its Ramifications, 0 0 0O 0O
O O, February, 2008

. Braid ordering and the geometry of closed
braid complements, 0000000000
OO0,000000, April, 2008

. 0000000 Markov Theorem, OO O
o0oooooo, od, August, 2008

. An application of braid orderings to knot
theory, 000000, 000000, De-
cember, 2008

. An application of braid orderings to knot
theory, The 5th East Asian School of
Knots and Related Topics, Gyeongju, Ko-
rea, January 2009.
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I study the specral theory and the scattering
theory of the Schrodinger equations. I con-
structed and showed the existence of the mod-
ified wave operators of the Schrédinger equa-
tions with long range potentials on scatter-
ing manifolds. I constructed solutions to the
Hamilton Jacobi equations which appear in
classical mechanics. Then applying the sta-
tionary phase method and the Cook-Kuroda
method I proved the existence of the wave op-

erators.

B.ODOOO

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.

00 00 (IMAI Naoki)
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00000200 p0 GaleisOOOOOOOO
obooooooboooooboobooooa.

I studied about the moduli spaces of finite flat
models of 2-dimensional p-adic Galois represen-

tations over finite fields.

B.OOOO

1. N. Imail“On the connected components of
moduli spaces of finite flat models”, Amer.
J.of Math. 0O ODO.

. N. ImailJ “Ramification and moduli spaces

of finite flat models”, preprint.

. N. Imaill “Extensions of Raynaud schemes

with trivial generic fibers”, preprint.

. N. Imail “On the connected components of

moduli spaces of Kisin modules”, preprint.

. N. Imail] “Kisin conjecture on the moduli

speces of finite flat models”, preprint.
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. On the connected components of moduli
spaces of finite flat models, 0O OO0 0O
O0,0000,50,20080.

. On the connected components of moduli
spaces of finite flat models, O 70000
oooo,0000,70,20080.

. On the connected components of mod-
uli spaces of finite flat models, Workshop
on Shimura Varieties, Automorphic Rep-
resentations and Related Topics, DO 00O,
110,20080.

. Kisin conjecture on the moduli spaces of
finite flat models, OO0 OO0OOODOO
0,0000,120,20080.

.0000000000000000000,
0D600000000O,000000,2
0, 2009 0.
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lovita-Zaharescu 1 00000 pO000 By
0 Galois OO0O0OOOOOOODOOOO,
Colmez O O O Kahler differential O O O OO
Kahler differential 0 variant 0 0000000 .
O0o0oo0oDOo,000ooogoooo p-0d
oooooooog B;RDDDDDDDD.

Tovita-Zaharescu studied that the relation be-
tween the fixed part of the p-adic period ring
B;‘R over the p-adic field by a closed subgroup
of the absolute Galois group and the higher
Kahler differentials of Colmez.
thesis, I generalized this result for B(;FR over a
local field with the finite p-basis residue field.

In the master

B.OOOO

1. S. Ohkubo : “Galois Theory of B(;FR in
the imperfect residue field case”, 00O O
O (2008).
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I study local Torelli problem for algebraic sur-
faces. By the local Torelli theorem we shall
mean the injectivity of the differential of the
period map. In particular, I proved local Torelli

theorem for general Horikawa surfaces.

B.OOOO

1. 00 oo« bobooobooboobooon
oooooor,0000.
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A.000OO

obobOobobOobobobobobooong
OO00D0O0O000000DDO0OOOODirichlet
gboboobobobobooboboboona
obooooOoboooobooon

I, Q) = / T+ [Duf? + / 0(@) Y usoy da
Q Q
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100000000000000000n<60
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O A Friedman 00000000000 0COO
gbobooobooboobobooboboboona
obobOooboooooobobobooooog
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I have studied a functional arising in classi-
cal fluid mechanics. In this year, I consider
the interior continuity of minimizers with some

Dirichlet data for the functional:

I, Q) = / T+ [Duf? + / 0(@) Y usoy da

where {2 is a bounded domain in R™ and 7
is a continuous function satisfying 0 < n <
1. If n < 6, the continuity of minimizers
has been already proved by L. A. Caffarelli
and A. Friedman. On the other hand, in the
higher-dimensional spaces, whether discontinu-
ous points exist or not is still an open problem.
Through this study, I prove the Hausdorff mea-
sure estimate: H*(D) = 0 for s > n — 8 where
D is the set of discontinuous points in 2. In
particular, if n < 7, minimizers are continuous.
Adding to this estimate, I lead some properties
which discontinuous points should satisfy when

they exist.

B.OOOO

1. T. Ogawa : “A characterization of dis-
continuous points of energy minimizers for
the capillary problem, Master’s Thesis in

Univ. of Tokyo, 2009.

c.oooog

1. On the construction of capillary surfaces
with singular free boundary, 0 0O 0O O 0O
oo, 000bgoooog,d 20080 100
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I study about stochastic processes and those
statistical estimation. Mainly, I study about
probabilistic properties of stochastic processes

which contain jumps, such as Lévy processes



and diffusion processes with jumps. In par-
ticular, I deal in Jump-diffusion processes,
which is driven by compound poisson pro-
cesses. Under the exponential mixing prop-
erty of Jump-diffusion processes, I constructed
a quasi-likelihood function of discrete observa-
tions, and verified consistency, asymptotic nor-
mality and convergence of high order moments
of the quasi-maximum-likelihood estimator and

Bayes type estimator.

00 000 (OCHIAI Kenichiro)
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Using integro-differential equation, I studied
the dynamics of T cells and human immunode-
ficiency virus(HIV) in vivo. The model includes
therapy with a combination of a reverse tran-
scriptase inhibitor and a protease inhibitor. I
have calculated the effective reproduction num-
ber R, which is shown to determine the stabil-
ity of the infection-free steady state and the
infected steady state.

B.OOOO

1. 00 Ob0o0ooO“0cb00obooo aiv-1ooon
Ooooo”, 00000000 (2009) .

c.0oog

1. 0000000g HIv-1ooOoooogo
u,u0s50 0boagooooaooo,
googooooooo, 20090 10.
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I study determination of the large time behav-
ior as inverse problems for partial differential
equations and its application to numerical anal-
ysis. Determination of the large time behavior
is a problem that the large time behavior of the
energy is entirely determined in a domain by
their value on a finite set, and numerical anal-
ysis for partial differential equations is a back-
ground of this problem. In this year, I proved
that the large time behavior of the solutions to
the initial-boundary value problem of semilin-
ear parabolic equations of second order can be
determined, and I presented master thesis ” De-
termining nodes for semilinear parabolic equa-
tions” to The University of Tokyo, Graduate
School of Mathematical Sciences as a result.

00 00 (KAJI Shoichi)
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I am interested in automorphic representations
and L-functions belonging to them. The local
parts of L-functions belonging to automorphic
representations can be expressed by integrals of
Whittaker functions. Therefore we first require
explicit formulas for the Whittaker functions.
In this year, I described explicitly the (g, K)-
module structures of standard representations
of SL(4,R).
explicit formulas for Whittaker functions of
SL(4,R) by using this result.

I expect that we can obtain

B.ODOOO

1. S. Kaji “The (g, K)-module structures
of the principal series representations of
SL(4,R)”, preprint (2008).

. S. Kajill “The (g, K)-module structures of
standard representations of SL(4,R)”, O
0oooooo (2009).
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I study transversely affine foliations. In partic-

ular, I study the following two subjects:

1. Necessary conditions for manifolds to have

transversely affine foliations.

2. Relations between transversely affine foli-
ations and foliations having other trans-

verse geometries.

A foliation F of a manifold M is said to be
a transversely affine foliation if there exists an
atlas which defines the foliation such that any
coordinate change of the transverse direction
is an affine transformation. Similarly, a folia-
tion F is said to be a Lie G foliation if there
exists an atlas which defines the foliation such
that the transverse direction is identified with
a Lie group G and any coordinate change of the
transverse direction is a left translation of the
Lie group G.

I have the following two results:

(1) Let M be an SL(n,Z)-bundle. If there ex-
ists a codimension two complete transversely
special affine foliation F of M such that all
leaves are simply connected, then the funda-
mental group of the manifold M is a nilpotent
group.

(2) Let M be an SL(n,Z)-bundle and F be a
codimension two transversely orientable com-
If
all leaves of F are simply connected and
H'(M;R) = R, then the foliation F is a Lie

affine foliation.

plete transversely affine foliation of M.

00 00 (KAMIMOTO Shingo)
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(i) DODOoOoOoooooOoooooooo
pLpe,q000, 00000000 s0000
00000 p(s),r(s)000O0:

1.
% = ¢P(9)

e5P1iSP2i G:T(S):.
00 p(s),r(s) 0000000000000,
00000000 pi,pe,g 000000000
0000 p(1),+(1)0000000000000
gogoooboo.

(i)The space of kernel functions of pseudo-
differential operator is not closed under the ex-
plicit composition that is similar to that of dif-
ferential operator of infinite order. In order
to overcome this theoretical difficulty, I gave
the method of “Formal kernel function”, which
is an extension of kernel function. I proved
that the space of formal kernel functions is
closed under the explicit composition and gave
a method to construct a kernel function from
a formal one. By using this construction, I
proved that the space of pseudo-differential op-
erators, which is defined by kernel functions,
is isomorphic to the space of operators that is
defined by formal kernel functions. Further, I
also gave a method to construct a symbol of
pseudo-differential operator from a formal ker-
nel function and proved that the composition
of symbols, which is given by Leibniz rule, and
the explicit composition of formal kernel func-
tions are compatible under this construction.

(ii)For formal symbols of order 1 — 0 of pseudo-
differential operator p1, ps,q, we define formal

power series p(s),r(s) of s as follows:

1.
s et = PO
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S — T (5):

I gave a precise estimate of the coefficients of
p(s),7(s) and, by using this estimate, I proved
that, if p1, p2, ¢ are formal symbols of bounded
type, then p(1),r(1) converge and become for-
mal symbols of bounded type.

B.OODOO

1. 00000“00000000000000
00000000007, 00000000
(2009).
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1. On the composition of kernel functions of
pseudo-differential operators and the com-
patibility with Leibniz rule, 00 00O 0O O
ooooooo,oo0oooooogo,
May 2008.

. Formal kernel functions of pseudodifferen-
tial operator of infinite order, 0 O 0O O
0000oooooooooooo,ooon
00000000, February 2009.

. Exponential calculus of pseudodifferential
operator of infinite order, 00 OO OO0
Oo0oDoo0ooooDooo,oooon
000000, February 2009.
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I study Ricci-flat manifolds, especially Calabi-
Yau manifolds. I work on constructing the
concrete special Lagrangian submanifolds in

Calabi-Yau manifolds.

B.OODOO

1. K. Kawai:

grangian Submanifolds in the Canonical

“Torus invariant Special La-



Bundle of Toric Fano Manifolds”, O 0O O
gooooooooo0oDOOD0OO0O0.
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I considered the optimal consumption strategy
under low luquidity. I obtained the ODE which
described the Value Function, and got the ap-

proximate solution of the Value Function.

B.OOOO
000000000000000000 (000
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The Poincaré polynomial of the moduli spaces
of polygons was computed by A. Klyachko.
J.-C. Hausmann and A. Knutson showed this
spaces identified with symplectic quotient of
Grassmannians by torus action. I compute the
Poincaré polynomial of the moduli spaces of

polygons as the symplectic quotient. In this

computation, I use the Morse theory by F.C.
Kirwan. But, by only using the Morse theory,
we can’t get the polynomial because a lot of
cases occurs in computation. To solve the prob-
lem, I show one idea. So my result is another
proof of the result by A. Klyachko and show a
new method related to the computation of the
Poincaré polynomial of symplectic quotient by

torus action.
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I proved the hydrodynamic limit for two-species
exclusion processes and particle systems with

degenerate rates.

B.OOOO

1. M.Sasadal] “Hydrodynamic limit for two-
species exclusion process and particle sys-
tems with degenerate rates” (O 0O OO
2008).
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2008.
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ooooooo,bd, 10 2009.

5. Hydrodynamic limit for two-species exclu-
sion processes with one conserved quan-
tity, Random processes and systems, Ky-
oto, February 2009.
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For an ample line bundle L on a projective vari-
ety X and a point = of X, we can define a posi-
tive number €(L, ) which is called the Seshadri
constant. We can get some geometric informa-
tions by studying this number. For example,
if X is an Abelian variety which has an ample
line bundle L such that e(L,z) = 1, then X is
isomorphic to a product of some elliptic curve
and some (dim X —1)-dimensional Abelian vari-
ety. I computed Seshadri constants on smooth
del Pezzo surfaces. I also computed Seshadri
constants on some log del Pezzo surfaces and
characterized log del Pezzo surfaces with only
rational double points via Seshadri constants
when the self-intersection of the canonical divi-

sors is 2,3, or 4.
B.OOOO

1. 00 00 O0“0DboO000ooooDooboogo
O0O0”, 00000000 (2009).
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I study the electron-phonon interacting system.
This is an interesting example of the gener-
alized spin-boson model introduced by Arai-
Hirokawa in 1997. The general theory, such
as the self-adjointness, existence and unique-
ness of the ground states, and enhanced bind-
ing, is studied by Arai, Hirokawa, Hiroshima,

and so on. Thus, according to the spirit of
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the constructive quantum field theory, I study
a concrete model, in particular, a model whose
electron system is the Hubbard model. Our
electron-phonon interaction is independent of
spins. I study ferromagnetism, which is a spe-
cial and interesting property of an electron sys-
tem. Ferromagnetism is an example of phase
transition, and hence this is very interesting
from physical point of view.

For this model the self-adjointness of the
Hamiltonian for an arbitrary coupling con-
stant is easily derived by the method of Arai-
Hirokawa. Under the infrared regular condi-
tion and some, by the above authors’ result, it
suffices to analyze the Hubbard model whose
interaction may be negative. Since Hubbard
models are studied in detail, we can show fer-
romagnetism. Another interesting property is
the occurance of attractive force between elec-
trons. In fact, this is a physical folklore and
experimentally proven. We show this mathe-
matically rigorously.

Another point is the generality of the set-
ting for phonons. Concretely a one-particle
Hilbert space for phonons and the dispersion
relation are arbitrary. In fact they are de-
pendent of, e.g., lattices made by atoms and
they change variously. However, for spin-
independent electron-phonon interaction, the
behavior of the whole system only depend on
the Hubbard model.

Conversely one of further problems is to prove
results depending on the specific setting of

phonons for more concrete models.

B.OOOO

1. Y. Sekind1“On the Electron-Phonon Inter-
acting System”, Master thesis, University
of Tokyo, (2009).
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We studied the persistency of almost period-
icity to the two-dimensional Euler equations.
The motion of an ideal fluid is described by the
Euler equations. Several studies have consid-
ered the persistency of spatially almost period-
icity on the Navier-Stokes equations. On the
other hand, the persistency of almost period-
icity on the Euler equations had not yet been
considered. In order to prove this, we demon-
strated the continuity with respect to initial
data. We could apply a generalized version of
Osgood’s lemma which has never been used be-

fore.

B.OOOO

1. Y. Taniuchi and T. Tashiro and T.
Yonedal “On the two-dimensional Euler
equations with spatially almost periodic
initial data”, to appear in Journal of Math-

ematical Fluid Mechanics.
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I research complex functions theory. I research
the Nevanlinna theory when the target space is

semi-Abelian manifold etc. in particular.
c.ogooo

1. 0000OoOooooooooooooog
00,000000000o00,0000,
December 2008.
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If we deform an elliptic surface but preserve its
elliptic fibration and a 0-section, it could hap-
pen that the rank of the Mordell-Weil lattice is
lower at the origin than the one at any other
points. i.e. The upper-semicontinuity does not
hold for ranks of Mordell-Weil lattices. I con-
structed this kind of examples for K3 surfaces,
in the form of deformations of quartic surfaces

in P3.
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I am interested in the existence of periodic or-
bits for singular-hyperbolic sets and studied
on this subject. It is known that singular-
hyperbolic attractors and attracting sets have
periodic orbits. I proved the existence of pe-
riodic orbits for singular-hyperbolic Lyapunov

stable sets. B. 0 00O

1. Kouta Nakai :
bits for singular-hyperbolic Lyapunov sta-

“Existence of periodic or-

ble sets”, Master’s thesis, University of
Tokyo, 2009.
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I studied the growth of the Nevanlinna prox-
imity function. I extended the following result
by J. E. Littlewood. For almost all a € C the
proximity function of a meromorphic function
with respect to a is bounded by the logarithm

of the order function.

B.OOOO

1. 00000o“coooooooooooo
ooooooOr, 0000 2008000000.
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1. The Growth of the Nevanlinna Proximity
Function, OO 0O0OO0O0OOODOO,000
oooo, 20080 120.

0000 (MA Shouhei)

A.00DOO

KOODODO Fourier-Mukai 00 000 0O Ké&hler
goooboooooobooboboooon
Fourier-Mukai OO O DO DOOODOOOOOOO
OO00oo0oDoDoooooooooooooon
0000000KOOOOOOO Fourier-Mukai
O0000000000000DO0OD0ODOOHosono-
Lian-Oguiso-Yau 0 0 OO0 OO 00O

I studied relation between Fourier-Mukai part-
ners of a K3 surface and the cusps of its Kahler
moduli. In particular, I established a natu-
ral one-to-one correspondence between Fourier-
Mukai partners and 0O-dimensional standard
cusps. I also generalized Hosono-Lian-Oguiso-
Yau’s formula to twisted Fourier-Mukai part-

ners.

B.OOOO

1. S. Mal “Fourier-Mukai partners of a K3



surface and the cusps of its Kahler mod-
J. Math.

uli.”

arXiv:0804.4047

, to appear in Internat.

2. S. Ma “Twisted Fourier-Mukai number of
a K3 surface.”, to appear in Trans. Amer.
Math. Soc. arXiv:0804.4735

c.0DoO0oO

1. Fourier-Mukai partners of a K3 surface and
the cusps of its Kahler mooduli, 0 0 00O
oooooooooooo,oood, 2008
ooo.

2. 0O-dimensional cusps of the Kéahler moduli
of a K3 surface, MS Seminar, IPMU, 2009
O20.
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I have been studying the blow-up phenomenon
and the traveling wave of the reaction-diffusion
equations. In this year, I studied a stationary
solution of the Keller-Segel system on a poly-
gon domain. I proved that a singulary station-
ary solution is a sum of delta functions and the
weighted coefficient is determined by an angle

of the domain.

B.O0OOO

OO0o00dno - “000000000 Keller-Segel
coooor,oood

00 00 (MORIMOTO Yusuke )

A. 0000

obobOoboobOoooooocoooboonog
OooooooooooooOoooooob Cebs

oo0ooOd0ooOoOooooOoooOoooooo
Equivalent Martingale Measure 0 0 0 OO 00O
00o0o0o0ooooooooooooogo
OoooooooooooooooOooooo
ooooooooooooooooooooo
O0oooUodoooooooooooogogo
ooooooooDoODoOOoOOo

I proved the existence and uniqueness of the
Equivalent Martingale Measure of the market
which consists of money account , defaultable
bond and credit default swap. And I replicated
the European Derivative. Morever , I formulate
the problem which I solved in discrete teime

model in the contimuous time model.
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Iwasawa theory provides a mysteriously deep
connection between a p—adic analytic object
on the one hand, and an algebro-arithmetic one
on the mathematically faraway other hand. For
good ordinary primes of elliptic curves, Mazur
conjectured that a certain principal ideal gen-
erated by his p—adic L-function should coin-
cide with an algebraically defined characteris-
tic ideal (main conjecture). In 2003, Kobayashi
formulated a main conjecture in the spirit
of Mazur’s for almost all good extraordinary
(=supersingular) primes, building on work by
Pollack.

Both Pollack and Kobayashi assumed that the
trace of Frobenius satisfies a, = 0. This aca-
demic year, we worked toward a generalization
including the remaining case a, # 0, and found
a method to construct p—adic L—functions
with good growth properties for any supersin-
gular prime. These are generalizations of the
p-adic L-functions found by Pollack. We were
also able to generalize Kobayashi’s results to
formulate a main conjecture for any odd su-
persingular prime. Our hope is to apply these
results to estimates of the size of the Tate-

Safarevi¢ group.
B.OOOO

1. F.Sprung O0OO0O0OOODOOOOOO
0oo0000a,=000000007¢ Iwa-
sawa theory for elliptic curves at supersin-
gular primes: beyond the case a, = 0"), 0
oo00oooooooooooooooon
00ooo (2009)0
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I am studying the images of the Galois rep-
resentations associated to elliptic curves and
abelian varieties over number fields. I am also
studying rational points on modular curves. I
have shown that the QQ-rational points on the
modular curve XS' (37M) for M > 2 consist of
cusps and CM points with F. Momose in this
year. We have also expanded this result to a

certain class of imaginary quadratic fields.

B.OOOO

1. 00 OO0 : “On the lower bound of Galois
images associated to elliptic curves”, 0 0
OO0O0O000D0O 1451, 2005 0, 275-284

2. K. Arai : “On the Galois images as-
sociated to QM-abelian surfaces”, RIMS
Kokytiroku Bessatsu B4 (2007), 165-187.

3. K. Arai :

the Galois images associated to elliptic

“On uniform lower bound of

curves”, Journal de Théorie des Nombres
de Bordeaux 20 (2008), 23-43.

4. 00 00 : 40000000000000O
ocopooooooooobooooooogr,
obooobooboob 1 $3rgbooogo
oo, 20080 90, 181-183.

5. K. Arai and F. Momose : “Rational points
on X (37M)”, 000000,
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7. On the Galois images associated to QM-
abelian surfaces, 000 000000O0O0O,
ogooo, 120, 2006 0
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9. Shimura Curves over Q, Lectures on
Shimura Curves, 00 00, 100, 2007 O

10. On the Galois images associated to certain
abelian varieties, Probleme Diophantiens,
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Sakurai worked on the refinement of Ph.D.
thesis last year (arXiv:0712.2318 [hep-th] /
[math.AG]), so that he tried to compare the
algebraic topologies of algebraic geometry and
algebraic analysis. In the mathematical physi-
cal background, this work is a consideration on
the obstruction class of the generalized complex
structures of holonomic D-modules, which has
a special honolomy group reduction.

Differential geometrically speaking, this ob-
struction is due to existence for the global
section of the (generalized) metric bilinear
forms. Last year, Sakurai scrutinized the
OPE (Operator-Product-Expansion) of chiral
de Rham complex (where ”chiral” stands for
”holomorphic” differential operators on Kahler
manifolds), which was supposed to have the
2nd Chern characters as the Euler obstruction
classes of the gerbes by three successive coor-
dinate transform Jacobian matrices.

According to Nekrasov and Witten, the past
mathematics works, which were originated by
Gorbounov-Malikov-Schechtman, will be sim-
plified to match with the Noether type for-
mula of algebraic surfaces for the summation
of the "local Riemann-Roch numbers” of the

”anomaly 2-forms” (quantum effects for the de-
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terminant of the Jacobian of conjectural path-
integral measure). Sakurai verified the pre-
dictions of Ansatzes (working hypotheses) of
Nekrasov and Witten in details as a simplifi-
cation as to the technically good assumption of
two-dimensionality.

As a starting point of series of my works,
Sakurai suggested a generalized Fourier-Mukai
transforms for D-modules on non-commutative
schemes for ”"quantum geometric Langlands
program”.  This conjecture of mine has a
ground on Beilinson-Drinfeld topological alge-
bras as a ”compactified” topological conformal
field theory, which has integer grading. Sakurai
also spent his time on the algebraic formalism
of Gromov-Witten invariants and open-closed
duality that came from recent mathematical

physics of superstring theory.

c.oooo

. Topological vertex and geometric tran-
sitions via Beilinson-Drinfeld topological
chiral algebras (Sep 2004, Japan Physical
Society, Kouchi Univ.)

.000000000000000 Hitchin
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ematical principles of topological strings
/ M-theory and Hitchin systems), (Mar
2005, Japan Physical Society, Tokyo Sci-

ence University)

. Duality between open Gromov-Witten in-
variants and Beilinson-Drinfeld chiral al-
gebras (July 2005, Fields institute, Strings
2005)

. Duality between open Gromov-Witten in-
variants and Beilinson-Drinfeld chiral al-
gebras (Sep 2005, Japan Physical Society,
Osaka City University)

. non-toric topological string theory and
anomalies (Mar 2006, Japan Physical So-
ciety, Ehime University)

. Beilinson-Drinfeld chiral algebra, geomet-
ric Langlands program, and open Gromov-
Witten invariants, 0 0 0O 0O O 2006 0 0O 0O
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. Beilinson-Drinfeld chiral algebra, geomet-

ric Langlands program, and open Gromov-
Witten invariants (Oct. 2006, ASP-JPS
Joint Meeting, Hawaii, USA)

. Beilinson-Drinfeld chiral algebras for del

Pezzo surfaces, <<Algebraic Analysis and
Around>> in honor of Professor Masaki
Kashiwara ' s 60th birthday, (June 2007,
Kyoto University)

. Beilinson-Drinfeld chiral algebras for del

Pezzo surfaces, 00 OO0 200700000
doooobOoboooo,booag, 2007
090

Beilinson-Drinfeld chiral algebras and
gerbes of chiral differential operators, [
oooo2080000000000000
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O O (TIAN Ran)

Construction of non-trivial elements of Mordell-Weil lattices from singular fibers by deforming
an elliptic surface

23 March 2009

00 00 (NAKAI Kouta)
Existence of periodic orbits for singular-hyperbolic Lyapunov stable sets
23 March 2009
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000 OO0 (NITANDA Atsushi)
oboooboobooboboboboooo
23 March 2009

0 00 (MA Shouhei)
K3000O twisted Fourier-Mukai partner 0 O O
23 March 2009

00 000 (MIMURA Yoshifumi)
OO00000000 Keller-Segel DO OOO
23 March 2009

00 00 (MORIMOTO Yusuke)
OO0 CDSOODOOOODDOO equivalent martingale measure
23 March 2009

00 O (YOKOYAMA Satoshi)
An SPDE with higher order differential operators and reflection
23 March 2009

Sprung Florian Erhard
000000000000 00000000e,=00000000
23 March 2009
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3. 00bb -gobobobogoobnD b 150

Journal of Mathematical Sciences
The University of Tokyo, Vol. 15

Vol. 15 No. 1  Published March 21, 2008

Katsuki TEDUKA
Proper actions of SL(2,R) on SL(n,R) — homogeneous spaces

Yasunori OKADA

Massera criterion for linear functional equations in a framework of hyperfunctions

Indranil BISWAS
Strong stability of the homogeneous Levi bundle

Takeshi KAJIWARA, Kazuya KATO, and Chikara NAKAYAMA

Logarithmic abelian varieties, Part I:Complex analytic theory.

Vol. 15 No. 2  Published Octorber 16, 2008

Takeshi SASAKI and Masaaki YOSHIDA
Hyperbolic Schwarz maps of the Airy and the confluent hypergeometric differential equations

and their asymptotic behaviors

Kazuma MORITA

Galois cohomology of a p-adic field via (®,T")-modules in the imperfect residue field case

Bujar Xh. FEJZULLAHU
A Cohen type inequality for polynomial expansions associated with the measure
(1 —2)*(1 +2)Pdx + M&_, + N&;

Hirofumi SASAHIRA

An SO(3)-version of 2-torsion instanton invariants

Takeshi KAJIWARA and Chikara NAKAYAMA

Higher direct images of local systems in log Betti cohomology
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Vol. 15 No. 3 Published December 22, 2008

Christian OKONEK and Andrei TELEMAN

Cohomotopy invariants and the universal cohomotopy invariant jump formula

Fabien TRIHAN

A note on semistable Barsotti-Tate groups.

Vol. 15 No. 4 Published February 20, 2009

Khaled BENMERIEM and Chikh BOUZAR

Ultraregular generalized functions of Colombeau Type

Yuri PROKHOROV

Gap conjecture for 3-dimensional canonical thresholds

Yoshihisa SATO
2-spheres of square —1 and the geography of genus-2 Lefschetz fibrations

Hajime NAGOYA

. . . . . . (1)
Quantization of differential systems with the affine Weyl group symmetries of type C

Masatoshi IIDA and Takayuki ODA
Exact power series in the asymptotic expansion of the matrix coefficients

with the corner K-type of Pj-principal series representations of Sp(2,R)
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4.000000 -00ono
(2008.4 ~ 2009.3)

Preprint Series

2008-8 Masahiko shimojo and Noriaki Umeda: Blow-up at space infinity for solutions of cooperative

reaction-diffusion systems.

2008-9 Shouhei Ma: Fourier-Mukai partners of a K3 surface and the cusps of its Kahler Moduli.
2008-10 Takashi Tsuboi: On the uniform perfectness of diffeomorphism groups.

2008-11 Takashi Tsuboi: On the simplicity of the group of contactomorphisms.

2008-12 Hajime Fujita, Mikio Furuta and Takahiko Yoshida: Acyclic polarizations and localization of

Riemann-Roch numbers 1.

2008-13 Rolci Cipolatti and Masahiro Yamamoto: Inverse hyperbolic problem by a finite time of obser-

vations with arbitrary initial values.

2008-14 Yoshifumi Matsuda: Groups of real analytic diffeomorphisms of the circle with a finite image

under the rotation number function.

2008-15 Shoichi Kaji: The (g, K)-module structures of the principal series representations of SL(4, R).
2008-16 G. Bayarmagnai: The (g, K)-module structures of principal series of SU(2,2).

2008-17 Takashi Tsuboi: On the group of real analytic diffeomorphisms.

2008-18 Takefumi Igarashi and Noriaki Umeda: Nonezistence of global solutions in time for reaction-

diffusion systems with inhomogeneous terms in cones.

2008-19 Oleg Yu. Imanouilov, Gunther Uhlmann, and Masahiro Yamamoto: Partial data for the Calderén

problem in two dimensions.

2008-20 Xuefeng Liu and Fumio Kikuchi: Analysis and estimation of error constants for Py and Py

interpolations over triangular finite elements.

200821 Fumio Kikuchi, Keizo Ishii and Issei Oikawa: Discontinuous Galerkin FEM of Hybrid displace-

ment type — Development of polygonal elements —.

200822 Toshiyuki Kobayashi and Gen Mano: The Schrédinger model for the minimal representation of
the indefinite orthogonal group O(p,q).

200823 Kensaku Gomi and Yasuaki Mizumura: A Completeness Theorem for the Logical System MPCL
Designed for Mathematical Psychology.

2008-24 Kensaku Gomi: Theory of Completeness for Logical Spaces.

2008-25 Oleg Yu. Imanuvilov, Gunther Uhlmann, and Masahiro Yamamoto: Uniqueness by Dirichlet-to-

Neumann map on an arbitrary part of boundary in two dimensions.
2008-26 Takashi Tsuboi: On the uniform simplicity of diffeomorphism groups.
2008-27 A. Benabdallah, M. Cristofol, P. Gaitan and M. Yamamoto: Inverse problem for a parabolic

system with two components by measurements of one component.
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200828 Kensaku Gomi: Foundations of Algebraic Logic.
2008-29 Toshio Oshima: Classification of Fuchsian systems and their connection problem.

2008-30 Y. C. Hon and Tomoya Takeuchi: Discretized Tikhonov reqularization by a reproducing kernel

Hilbert space for backward heat conduction problem.

2008-31 Shigeo Kusuoka: A certain Limit of Iterated CTE.

2008-32 Toshio Oshima: Katz’s middle convolution and Yokoyama’s extending operation.

2008-33 Keiichi Sakai: Configuration space integrals for embedding spaces and the Haefliger invariant.

2009-1 Tadayuki Watanabe: On Kontsevich’s characteristic classes for higher dimensional sphere bundles

II : higher classes.
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5. ygooouooon O

Public Lectures - Symposiums - Workshops, etc

goooobooboobooon

Accuracy and quality of numerical methods
—Picasso D0 OO OO0~

00020080 60 90 (O) 15:30 — 17:00
gbobobuoooobbboogbbbooooboo

gbooogao
OO0 Xuefeng Lin (0000000000000 00000O0O

0 O Marco Picasso (Ecole Polytechnique Fédeérale de Lausanne):
Oo0oooOoOoooooooo

Picasso U0 OO0 O0OO0O0O0O0OO0O0OO0OO0OO0OOO0OOO0OO0OOODLObOOOD
gbobbobboboooobbobooboobooboobooboobon
gbobbooodgbbobuoooobboooobbboogobbbooobbboo
gobooo

goboob:0b0boooobboboood oo oo
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Workshop on Arithmetic and Algebraic Geometry

000000000000 (S)(0Dooo:19104001)) 0000000000000 OOOUOOOOO
obooooOoboooobooboooo

gooooooooo
gbooooooooon

1. 000000000000 0b00b0000o0b0oo0o0oo
2.000000000000D00O0O00OO
3. 00000

0o000oooo

15:00 — 16:00 Luc Illusie (Univ. Paris XI): Pierre Deligne and Galois descent
16:30 - 17:30 0000 (0DOOOO: Some topics on supersingular K3 surfaces
18:00 — 19:00 O O

20:00 - 21:00 OO

oooooood

7:30 -8:30 00O

9:00-10:00 D0 0O0O0O0DOODOO: On the Beilinson conjecture for Fermat curves

10:30 - 11:30 D000 OO0 OO0 : Some theorems on Kummer etale K-groups

12:00 — 13:00 O O

15:00 - 16:00 00 00O OO0ODO: Local Fourier transform and epsilon factors, arithmetic side
16:30 - 17:30 00O OD0OODOOO0OO: Non-liftable Calabi-Yau threefolds in characteristic p
18:00 - 19 :00 O O

20:00 - 21:00 O O

oooooood

7:30 - 8:30 O O

9:00 -10:00 D0 O000DO0ODOOO: Classification of two dimensional trianguline representations
of p-adic fields

10:30-11:30 00000 O00O0OD0 DO : Quasi-sections in log geometry

11:40 — 12:00 O O

253



Jooobbobodooobobobgogooool 2008

gbooobOobooooboboooboooboooooboobooooonon

1. 00b0b0o0ooboobooboobobooooboooboon
2.00000000000000000O0
3.00000

googoooo

15:00-16: 0000 ODOIRIMOOOOODOOOOODOOOOOOO
goooboooobooboooon

16 : 30 - 17: 30 0 OOOIRIM Text-to-Vision (T2V)

18: 00-19: 0000

20: 00-21:0000

ooooooo

7:30-8:3000

8:45-10: 150 O0OOODOO0DmMODOODOODOOOO

10:30-11: 0000000 (IR)OOOO

11:15-12: 1500 ODO0IRIMOO0OO0O0O0ODO0ODOO0D0OOO0OOOOOOOOOOn
12:30-13: 3000

15:00-16: 0000 ODOOOIRIMDOOOODOOODOO

16:30-17: 3000 0000000 MOOO0OO0OO0ODOO0DOOO0DOODOOD

18: 00-19: 00 OO

20 : 00-21: 0000

ooooooo

7:30-8:3000

9:00-10: 000 0000000 UODOOOODOOO)DOOOOODOOOOO
10:30-11:30000000IRIMOODOO0OOCOOODOO

4. 000
00000 (D0O00oooooooooo)

e-mail: tkatsura@ms.u-tokyo.ac.jp
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80 4000)
15:00 - 15:15

15:20 - 16:20

16:40 - 17:40

20:00 - 21:00

0 50000
9:30 - 10:30

11:00 - 12:00

14:00 - 15:00

15:20 - 16:20

16:40 - 17:40

20:00 - 21:00

g0 60000

9:00 - 10:00

10:15 - 11:15

11:30 - 12:30

14:00 - 15:00
15:20 - 16:20

16:40 - 17:40

20:00 - 21:00

21:05 - 21:45

Workshop on Accessory Parameters

20080 80 40000-807OOOO

gooooooobobbboooood
http://www.ms.u-tokyo.ac.jp/tambara/

gbooooobooooonoo

o00oo/o000

Workshop OO OO OO0

oooooooogo

Middle convolution 0 O O — Dettweiler-Reiter 0 O O —
oooooooooo

Middle convolution 0000000000000
oood

oooooboooog
KatzOOOOODOOOOD -1
oooobooooo
KatzODOOOOODOODOOO -1
oooobooogn

Fuchs DOOOOOOOOOODO
oooobooooon

Monodromy preserving deformation and 4-dimensional Painlevé type equations

oooobooogn

00 OkuboO O OO

ugboabooooooo

(32) 00000 (5/2,1,1) 0000000000

goooooooon
HomOOOOOOOOOOOODO
oooooooooo
odoooobDoooooooooog -1
goooooooon
odoodoOoooooooooooog -11
oood

00 o0oooooo

Middle convolution and Heun’s equation - 1
00 0ooooooo

Middle convolution and Heun’s equation - II
oo oooooo

G-K-Z O A-discriminant 0 0O OO

00 oooogo

Katz O rigidity indexO0 OO0 0O
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O rOO00DO
9:00-10:00 OOOOOODOODOO

Matrix valued commuting differential operators with By symmetry

JSPS-RFBR Workshop

Harmonic Analysis on Homogeneous Spaces and Quantization

August 24 — 30, 2008

Tambara Institute of Mathematical Sciences, The University of Tokyo

Organizers V.Molchanov (Tambov University), T.Nomura (Kyushu University)

August 250
9:20-9:30 0 O
9:30-10:30

11:00-12:00 O

13:30-14:20 O

14:30-15:20 O

15:50-16:40 O

16:50-17:40 O

August 26 O
9:30-10:30

11:00-12:00 O

14:00-15:00 O

15:30-16:30 O

16:45-17:450

T.Oshima (University of Tokyo), H.Ishi (Nagoya University)

(Monday)

Opening

Hideyuki Ishi (Nagoya University)

Representations of Jordan algebras and left symmetric algebras
Takeyoshi Kogiso (Josai University) and Fumihiro Sato (Rikkyo University)
Representation of Clifford algebras and quartic polynomials

with local functional equations

Takayuki Okuda (The University of Tokyo)

Relation between zeta polynomials and differential operators

on some invariant rings

Atsushi Yamamori (Nagoya University)

Generalized Laplacians on classical domains

Satoshi Yamaji (Nagoya University)

On the Nevanlinna-Pick problem for N x N matrices

Chifune Kai (Kanazawa University)

A characterization of symmetric cones by an order-reversing property

of the pseudoinverse maps

(Tuesday)

Yasuyuki Nagatomo (Kyushu University)

Totally geodesic immersion into Grassmannian manifold

Soji Kaneyuki (Sophia University)

Liouville-type theorems for causal structures, and applications

Liangyun Chen (Northeast Normal University / The University of Tokyo)
On restricted Lie triple systems

Katsuhiko Kikuchi (Kyoto University)

Invariants for multiplicity-free actions

Atsumu Sasaki (Waseda University)

Visible linear actions
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August 270

9:30-10:30

11:00-12:00 O

14:00-18:00 O

August 28 O
9:30-10:30

11:00-12:00 O

14:00-15:00 O

15:30-16:30 O

16:45-17:450

August 29 0

9:30-10:30

11:00-12:00 O

14:00-15:00 O

15:30-16:30 O

16:45-17:45 0

(Wednesday)
Anatoliy Artemov (Tambov University)

Canonical and boundary representations on a sphere with an action

of the pseudo-orthogonal group

Vladimir Molchanov (Tambov University)
Quantization on symplectic symmetric spaces, |

Free discussion

(Thursday)

Takaaki Nomura (Kyushu University)

Binet-Cauchy formula and invariant differential operators on a symmetric cone
Vladimir Molchanov (Tambov University)

Quantization on symplectic symmetric spaces, 11

Minoru Itoh (Kagoshima University)

Extensions of the tensor algebra and their application to Schur-Wely type dualities
Hiroshi Oda (Takushoku University)

Determinant type elements in U(so,,)

Taro Yoshino (Tokyo Institute of Technology)

Classification of counter examples to Lipsman’s conjecture

(Friday)

Toshio Oshima (The University of Tokyo)

On Fuchsian systems - classification, connection problems and Kac-Moody
Lie algebras

Vladimir Molchanov (Tambov University)

Quantization on symplectic symmetric spaces, 111

Olga Grishina (Tambov University)

Polynomial quantization on the complex hyperboloid

Mikhail Zelikin (Moscow University)

Infinite-dimensional Lagrangian manifolds in optimal syntheses
Hiroyuki Ochiai (Nagoya University)

Wreath determinant and cross ratio

Workshop on Algebras in Lie theory

Tambara Institute of Mathematical Sciences, Sep. 7 — 12, 2008.

(Arrival: Sep. 6 evening, Departure: Sep. 12 afternoon)

Program

Sep. 7 (Sun)

09:00 — 10:00 O Joseph Chuang (City, London)
0000000 Perverse Equivalences (I)
10:15 — 11:15 0 Joseph Chuang (City, London)
0000000 Perverse Equivalences (IT)
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13:00 — 14:00 O Hyohe Miyachi (Nagoya)

0000000 Equating decomposition numbers in different weights

14:10 — 15:10 0 Masaharu Kaneda (Osaka City)

0000000 On the Frobenius direct image of the structure sheaf of G/P

Sep. 8 (Mon)

09:00 — 10:00 O Akihiro Tsuchiya (IPMU)

0000000 Vertex Operator algebra with Cs-finiteness Conditions and Logarithm Conformal
0000000 Field Theory (I)

10:15 — 11:15 O Akihiro Tsuchiya (IPMU)

0000000 Vertex Operator algebra with Cs-finiteness Conditions and Logarithm Conformal
0000000 Field Theory (II)

13:00 — 14:00 O Yoshihisa Saito (Tokyo)

0000000 On the module category of the restricted quantum group U, (sl2)

14:10 — 15:10 O Toshiro Kuwabara (RIMS)

0000000 Characteristic cycles of standard modules for the rational Cherednik algebra
0000000 of type Z/1Z

Sep. 9 (Tue)

09:00 — 10:00 O Matthew Fayers (Queen Mary, London)
0000000 James’s Conjecture in type A

10:15 — 11:15 0 Matthew Fayers (Queen Mary, London)
0000000 The weight of a multipartition

13:00 — 14:00 O Nicolas Jacon (Franche-Comt’e)

0000000 The Mullineux involution for Ariki-Koike algebras
14:10 — 15:10 O Kentaro Wada (Nagoya)

0000000 The representation type of cyclotomic g-Schur algebras

Sep. 10 (Wed)

09:00 — 10:00 O Jean Michel (Paris 7, CNRS)

0000000 Broué’s conjectures and Deligne-Lusztig varieties (I)
10:15 — 11:15 0 Jean Michel (Paris 7, CNRS)

0000000 Broué’s conjectures and Deligne-Lusztig varieties (IT)
13:00 — 14:00 O Nanhua Xi (Chinese Academy of Sciences)
0000000 Lusztig’s a-function

14:10 — 15:10 O Qiang Fu (Tongji, Shanghai)

0000000 Infinitesimal g-Schur algebras and little g-Schur algebras

Sep. 11 (Thu)

09:00 — 10:00 O Syu Kato (RIMS)

0000000 On tempered modules of affine Hecke algebras of type C (I)
10:15 — 11:15 0 Syu Kato (RIMS)

0000000 On tempered modules of affine Hecke algebras of type C (IT)
13:00 — 14:00 O Naoya Enomoto (RIMS)

0000000 A quiver construction of symmetric crystals

14:10 - 15:10 O Susumu Ariki (RIMS)

0000000 Simple modules of the affine Hecke algebra of type A
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Sep. 12 (Fri)

09:00 — 10:00 O Mei Si (Shanghai Jiao Tong)

0000000 The Gram determinants and semisimplicity criteria for
0000000 Birman-Wenzl algebras

10:15 — 11:15 O Takeshi Suzuki (Okayama)

0000000 On KZ functor in conformal field theory

(meals) Breakfast 7:30 — 8:30, Lunch 12:00 — 13:00, Dinner 18:00 —20:00

We prepare meals from dinner on 6th to lunch on 12th.

(trains) Arrival by Toki 331 (Tokyo 15:32 — JomoKogen 16:46)
Departure by Max Tanigawa 414 (JomoKogen 14:22 — Tokyo 15:40)
We prepare transportation between JomoKogen station and the centerhouse,

which is a walking distance from the institute.

Mini-Workshop on Representation Theory

Graduate School of Mathematical Sciences, University of Tokyo,
Sep. 13 — 14, 2008.

Place: Room 056

Program

Sep. 13 (Sat)

10:00 - 11:00 O Kentaro Nagao (Kyoto)

00000000 Quivers with potentials associated to small toric Calabi-Yau 3-folds and mutations
11:10 — 12:10 O Nanhua Xi (Chinese Academy of Sciences)

00000000 Based rings of two-sided cells and some applications

14:00 - 16:00 O Jean Michel (Paris 7, CNRS)

000000000 Broué’s conjecture for the principal block and Deligne-Lusztig
00000000 varieties (talk 1)

Sep. 14 (Sun)

10:00 — 11:00 O Noriyuki Abe (Tokyo)

00000000 On the existence of homomorphisms between twisted Verma modules
11:10 - 12:10 O Hisayoshi Matsumoto (Tokyo)

00000000 On homomorphisms between scalar generalized Verma modules
14:00 — 16:00 O Jean Michel (Paris 7, CNRS)

00000000 Geometry and cohomology of Deligne-Lusztig varieties (talk 2)
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Summer School OO0 00O 2008

gb:000000000000000:0
00: 20080 90 270 (O)14:100300 (O)15:40
gb:00b000o0ob0oboooboboooon

ooooooo

0000 (Dooooo)

ooooooooooooooog

0000 (Doooo)
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9/30(0) OO 00 00
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11040000

9:30-10:20 (50) 0O 0OO0O0OO0O0UOOOODOOO
Some power laws for two-dimensional critical Ising percolation0 000000000 O M Yu
Zhang O O University of Colorado0 0000000

10:30-10:55 (25) 00000000000 ODOUOOOOOOO
gbooobooooboobooooooboo

10:55-11:20 (25) DO00O0OOOO0OOOOOOODOOOOOOOO
oboooboooooogao

11:20-11:45 (25) 00000000 OOOOUOOOOOOOO
zero-range process U0 O OO OOOOOODOONO

13:20-14:10 (50) OOOO0O0OOOOOOOOOO
obooobobooobooboooobooboooooboooooaon

14:20-15:10 (50) D0 0DO0OOO0O0OODOUOOOODOOOO
lgb0dbooobooboooobooooboboooboobooon

15:10-15:40 (30) Coffee Break

15:40-16:10 (30) 000000000 O0O0ODOOOOOOUOOOOODOOO
Strong Feller property of infinite dimensional stochastic differential equation driven by Lévy

noise

16:10-16:40 (30) 00D 0OUOO0O0OODOODOOOO
obooobOobooooobooooooboooobooboonoo

16:50-17:20 (30) D O0UO0OO0O0OUOOOODOOOO
On the spectral gap of the stochastic Ising model with the periodic boundary condition

17:20-18:00 (40) 000000000 OOOOOOO

Tagged particle processes and their non-explosion criteria

11050000

9:15-9:55 (40) 00O O000O0O0O0OOOOO

Entropic repulsion of the massless field with a class of self-potentials

10:00-10:50 (50) DO OOOOOOOOOOOOOOOO
oooo0oboo0oo0o0bD—0000000000000 FockOODO—

10:50-11:10 (20) Coffee Break

11:10-11:35 (25) DO0U0O0O0OO0OO0O0OO0O BKCOOOOODOO
oooobooogn

11:35-12:00 (25) 000000000000 OOOOOOOOO

SLEg and Brownian intersection exponent

13:15-14:00 (45) OO0O00OO0O0O0OOOOOOOO

Multiple orthogonal polynomials and noncolliding Brownian motions
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14:00-14:45 (45) OO0O0O0O0OOOOOOOO

Infinite Dyson’s model

14:55-15:20 (25) 00000000000 O0O0OOOOOO
Otto-Villani 0000000000000 OOOOOO

15:20-15:50 (30) D000 O0O0O0OO0O0OOOOOOOO
20000000000 00DO0ODO0ODbOODbOn

15:50-16:20 (30) Coffee Break

16:20-17:10 (50) DO UO0OO0O0OUOOOODOOOO
0000000000000 taggeddOODDO

17:15-17:40 (25) 00000000 O0O0OOOOOOOOOOO
gboooboobooobgobooobooboo

17:40-18:05 (25) OO0 000000 UOOOOUOOOOOOOO

Concentration under scaling limits for weakly pinned random walks

18:05-18:30 (25) U0 UO0OO0OD0OUOOOOODOOOOO
Frenkel DO OO0O0O0OO0O0O0O0OO0D0O0O Feynman—-KacOOOOOODOO

11060000

9:30-10:20 (50) 0O O0OO0O0OODOOOOOOO
Poisson—Dirichlet 00 O0O000O00O0O0O0O0OOO

10:25-10:50 (25) 00000000 OOOOOOOOO
gboobooboobobboboobooon

10:50-11:15 (25) OO0 O0U0O0O0OO0OOOUOOOOOOOOO

Linear Stochastic Evolutions O O O Dual Process

11:20-12:10 (50) DO OO0O0OODOUOOOOOODOOOOO

Localization for Linear Stochastic Evolutions
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Fax: 03-5465-7011
e-mail: kokaikoz@faculty.ms.u-tokyo.ac.jp
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O O OO O Algebras, Groups and Geometries 20080

gboboobOoboooobobooooboooooga

000
00 0 (QOoo0)
00 0 (QOoooon)

00000 200 120 100 (O0)10:00-120 110 (O) 15:00
goooobobooooboobooobooo oo oooo
000 (00oo00oooO00ooooomoooooon)

goooo
120 100
15:000 15:30 0OOOOOO

10:10 O 11:00 OO ODOOOOOOO
Elliptic J-function and Borcherds Phi-function

11:10 0 12:00 OO OOOOOOOO

Fusion algebras for N=1 super Virasoro algebras
(0oOo)
14:00 0 14:50 0DOD0OO ODOOOOOO

On the zeros of certain polynomials related to the extremal vertex operator algebras

15:00 O 15:50  Geoffrey Masond University of California, Santa CruzQ

Chiral bosonic conformal field theory at genus 2
15:50 0 16:20 O0OOOOOO
16:20 O 17:10 Michael Tuited National University of Ireland, Galway

Chiral fermionic conformal field theory at genus 2

18:30 0 21:00 ODOO
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120 110

10:00 O 10:50 OO OOOOODOOO

On representation theory for the symplectic-fermionic vertex operator superalgebra

11:.00 0 11:50 OO0 OOOOOCOODOOOOODOO
A connection between Lie theory and Hecke algebra
(0ooo)

14:00 O 14:50 OO O
On modular properties of representations of W-algebras

gbogobooboob

gog:20080 120 100000190000 O0:.000oUobbbbOo0oOooon
ooo

Paul Balmer(UCLA)

Eric Friedlander(USC)

Christian Haesemayer(UCLA)

000 (000D)

Lars Hesselholt(Nagoya Univ.)

Moritz Kerz(Universitat Regensburg)

000 (00000000)

Fabien Morel(Universitat Munchen)
Andreas Rosenschon(Universitat Munchen)
Alexander Vishik(University of Nottingham)
Charles Weibel(Rutgers University)
(00DO0DO00O0O0)

good

e 10000 UIDDOOOOD COEDODDOODUIDDODODOOUOOO(@MODOOO DODOOO)

e JO00ODOOOOODOODOODOOODOOOODOOOOODOOODOOOOODOOOOODOO
gooomoooooboo oooo,

e JOO0ODO ODODOODOODOOODO 1920400200 0000CO00O0O0O0CODOOOODOOOO
obooobOoooobooboomoobooooon

obooooobooooon

0D (@Oo)

googog

10:00-11:00 O Fabien Morel(Univ. Munchen)

000000 Introduction to mo(A!) and 7", basic examples”
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11:30-12:300 OO0 (CoOO)

00000 0”Motivie cohomology and the category DM (after Voevodsky)”
14:00-15:00 O Charles Weibel(Rutgers Univ.)
0000000 ”The proof of Bloch-Kato conjecture”
15:30-16:30 O Paul Balmer(UCLA)
OO0000Q0O”Tensor triangular geometry”
16:45-17:450 OO0 (O0ODOOOO0OO)
0000000 ”Computing two motivic cohomology groups of a scheme
0000000 over a finite field”

gogoooo

10:00-11:00 O Fabien Morel(Univ. Munchen)
goooooag ” 776417 cohomology invariants and Galois cohomology”
11:30-12:30 O Charles Weibel(Rutgers Univ.)
0000000 ”The proof of Bloch-Kato conjecture”
14:00-15:00 O Christian Haesemeyer(UCLA)
OO00000O”0n the K-theory of singular varieties”
15:30-16:30 O Andreas Rosenschon(Univ. Munchen)
O0000000”K; of curves”

16:45-17:45 O Eric Friedlander(USC)

00000007 Algebraic cocycle spaces”

god

gooood

10:00-11:00 O Paul Balmer(UCLA)

0000000 ”Tensor triangular geometry”
11:30-12:30 O Charles Weibel(Rutgers Univ.)
0000000 ”The proof of Bloch-Kato conjecture”
gogoooo

10:00-11:00 O Fabien Morel(Univ. Munchen)
00000007, Al-h-cobordism and smooth varieties up to A'-homotopy”
11:30-12:30 O Charles Weibel(Rutgers Univ.)
00000040 7”The proof of Bloch-Kato conjecture”
14:00-15:00 O Christian Haesemeyer(UCLA)
0000000 ”0n the K-theory of singular varieties”
15:30-16:30 O Moritz Kerz(Univ. Regensburg)
O00000007Kato’s Hasse principle revisited”
16:45-17:45 0 Alexander Vishik(Univ. of Nottingham)
00000 D0 Od”Operations in Algebraic Cobordism 1”
gogoooo

10:00-11:00 O Paul Balmer(UCLA)
O000000dDO”Tensor triangular geometry”
11:30-12:30 O Charles Weibel(Rutgers Univ.)
00000040 ”The proof of Bloch-Kato conjecture”
14:00-15:00 Christian Haesemeyer(UCLA)
0000000 ”0n the K-theory of singular varieties”
15:30-16:30 O Alexander Vishik(Univ. of Nottingham)
00000 D0 Od”Operations in Algebraic Cobordism 117
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16:45-17:45 0 Lars Hesselholt(Nagoya Univ.)

0000000 ”The vanishing of negative K-groups in positive characteristic”
oooo

Thomas Geisser (USC), 0000 (0D0DOODO)

0000 (00o00),000 (0oo0), 000 (Nottingham)

COE-COW TOKYO — An Algebraic Geometry Conference.

Dates: December 15, 2008 (Monday) — December 19, 2008 (Friday)
Organizers: Yujiro Kawamata (Tokyo) and Miles Reid (Warwick)
Venue: Graduate School of Mathematical Sciences, The University of Tokyo

Program

* Registration and coffee between talks (3 times a day)

December 15 (Monday)

10:00-11:00 Osamu Fujino (Nagoya)

On log canonical flops

11:30-12:30 Yoshinori Namikawa (Kyoto)

Induced nilpotent orbits and birational geometry
14:30-15:30 Yukinobu Toda (IPMU Tokyo and Oxford)
Stability conditions and Donaldson-Thomas type invariants
16:00-17:00 Alvaro Nolla de Celis (Warwick)

Dihedral groups and G-Hilb

December 16 (Tuesday)

10:00-11:00 Caucher Birkar (Cambridge)

Boundedness vs thresholds and flips

11:30-12:30 James McKernan (MIT)

Batyrev ' s conjecture

14:30-15:30 Ann-Sophie Kaloghiros (Cambridge)

The defect of Fano 3-folds

16:00-17:00 Michael Wemyss (Bristol and Nagoya)

McKay Correspondence for two dimensional rational surface
18:00-20:00 Reception at Common Room 2nd floor

December 17 (Wednesday)

10:00-11:00 Klaus Hulek (Hannover)

Calculating the Mordell-Weil rank of elliptic threefolds
11:30-12:30 Thomas Peternell (Bayreuth)

Varieties with generically nef tangent bundles

14:30-15:20 Gavin Brown (Kent) and Miles Reid (Warwick)
Tom and Jerry and Sarkisov links, I

15:40-16:30 Gavin Brown (Kent) and Miles Reid (Warwick)

Tom and Jerry and Sarkisov links, IT
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December 18 (Thursday)

10:00-11:00 Keiji Oguiso (Keio Tokyo)

Mordell-Weil groups of abelian fibered hyperkaehler manifolds and O’Grady’s 10-dimensional ex-
amples

11:30-12:30 Yongnam Lee (Sogang Seoul)

Log minimal model program for the moduli space of stable curves of low genus

14:30-15:30 Jongil Park (Seoul National)

A new family of algebraic surfaces with p; = 0 and K2 > 0

16:00-17:00 Yukari Ito (Nagoya)

Existence of crepant resolutions

December 19 (Friday)

10:00-11:00 Akira Ishii (Hiroshima)

Dimer models and the special McKay correspondence

11:30-12:30 Miles Reid (Warwick)

Big key varieties for surfaces with p, = 1, K* = 2 (according to Stephen Coughlan)
14:30-15:30 Hiromichi Takagi (Tokyo)

Q-Fano 3-folds and varieties of power sums

16:00-17:00 Timothy Logvinenko (Liverpool)

A derived approach to the geometric McKay correspondence

International Conference
Schrodinger Equations and Related Topics
on the occasion of Professor Kenji Yajima’s sixtieth birthday

January 5 — 8, 2009

Auditorium, Graduate School of Mathematical Sciences
The University of Tokyo, 3-8-1, Komaba, Meguro, Tokyo, Japan

Program

January 5

14:00-14:50:  Sandro Graffi (Univ. Bologna)
Uniform convergence of quantum normal forms and exact
quantization formulae

15:20-16:10:  Dimitri Yafaev (Univ. Rennes 1)
On spectral properties of translationally invariant magnetic
Schrédinger operators

16:30-17:20:  Hiroshi Isozaki (Univ. Tsukuba)
Gauge equivalence and inverse scattering for Aharonov-Bohm
effect

January 6
10:00-10:50:  Setsuro Fujiié (Univ. Hyogo)

Spectral projection for barrier top resonances
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11:10-12:00:

14:00-14:50:

15:20-16:10:

January 7

Arne Jensen (Aalborg Univ.)

Perturbation of an eigenvalue near a threshold and
non-exponential decay laws

Akira Iwatsuka (Kyoto Inst. Technology)

Norm resolvent convergence to Schrodinger operators with
singular magnetic fields supported by a circle in R?
Yoshio Tsutsumi (Kyoto Univ.)

Continuity of mapping: u +— |u| on the homogeneous

Sobolev or Besov spaces

10:00-10:50:  Fumihiko Nakano (Kochi Univ.)

Distribution of eigenfunctions in the Anderson model
11:10-12:00: Hal Tasaki (Gakushuin Univ.)

Hubbard model and the origin of ferromagnetism
14:00-14:50:  Elliott Lieb (Princeton Univ.)

Some extensions of Lieb-Thirring inequalities for

eigenvalues of the Schrodinger operator
15:20-16:10:  Heinz Siedentop (Univ. Miinchen)

Density matrix functionals and their relation to the

Schrodinger quantum energy of large atoms
16:30-17:20:  Asao Arai (Hokkaido Univ.)

January 8

10:00-10:50:

11:10-12:00:

14:00-14:50:

15:20-16:10:

Non-Weyl representations of the canonical commutation

relation and mathematical theory of time operators

Dongho Chae (Sungkyunkwan Univ.)

Liouville type theorems for the Euler equations in RV
Mitsuharu Otani (Waseda Univ.)

Some parabolic equations with nonlinear boundary
conditions

Piero D’Ancona (Univ. Roma)

Almost optimal local well posedness for the
Maxwell-Dirac system

Thomas Hoffmann-Ostenhof (ESI, Univ. Wien)
Regularity of Coulombic wavefunctions (joint work with
Sgren Fournais, Maria Hoffmann-Ostenhof and Thomas

Ostergaard Sgrensen)

Banquet: Houou Hall in Komaba Eminence on January 7. Please contact Keiichi Kato (Sci.

Univ. Tokyo) for more information.
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Organizing Committee: Shu Nakamura (Univ. Tokyo)
Kazuhiro Kurata (Tokyo Met. Univ.)
Takayoshi Ogawa (Tohoku Univ.)
Keiichi Kato (Sci. Univ. Tokyo)
Tadayoshi Adachi (Kobe Univ.)

Support: The conference is partially supported by the following funds:
JSPS Grant-In-Aid for Sci. Res., Kiban A, No. 20244009 (T. Ogawa)

JSPS Grant-In-Aid for Sci. Res., Kiban B, No. 17340033 (S. Nakamura)
JSPS Grant-In-Aid for Sci. Res., Kiban C, No. 18540191 (K. Kurata)
JSPS Grant-In-Aid for Sci. Res., Kiban C, No. 20540169 (T. Adachi)

For more information and updates, visit our home page:

http://www.math.kobe-u.ac. jp/“adachi/SERT.html

1. 000000000000
‘Analytic Semigroups and Related Topics-on the occasion of the centenary of the
birth of Professor Ko6saku Yosida’
20000 10 1300 160000000

e Tutorial Lectures-20090 10 130000
10:30-11:30 Analytic semigroups, maximal regularity and nonlinear parabolic prob-
lems, Gieri Simonett (Vanderbilt University, USA)
13:30-15:00 OOOOO
15:30-17:00 OOOOO

e Tutorial Lectures-20090 10 140000
10:30-11:30 Analytic semigroups, maximal regularity and nonlinear parabolic prob-
lems, Gieri Simonett (Vanderbilt University, USA)
13:30-15:00 OOOOO
15:30-17:00 OOOOO

e Tutorial Workshop-20090 10 150000
10:30-10:40 Opening
10:40-11:25 The Kato square root problem, and solvability of some elliptic PDE’s with
square integrable boundary data, Alan McIntosh (Australian National University, Aus-
tralia)
11:45-12:30 Finite-dimensional attractors for termite mound building model due to
Brussels school, 00O OOO00O0OO0O
14:00-14:45 On normal stability for nonlinear parabolic equations, Gieri Simonett
(Vanderbilt University, USA)
15:05-15:50 Maximal regularity for Navier-Stokes equations with some first order bound-
ary condition, 10000000000
16:15-17:00 The abstract Fatou theorem and the signal transmission on Thomson ca-
bles, 000O0O0OO0O0ODOOO

e Tutorial Workshop-20090 10 160000
10:30-11:15 Vortex motion in Ginzburg-Landau equation, 000000000 OO
11:35-12:20 OO0OO0OOOOOOOOOODOOOODOOOODOO0OO0 -000000
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go,0000000004d
12:20-13:00 OO

Arithmetic and Algebraic Geometry
Related to Moduli Spaces

000000000000 (S) (000D 19104001), 000000000 ODOOO0OOOO GCOE
gbooboobooooboobooooboobooooboobooboooobooooboOobooon
gooooa.

G. van der Geer (Univ. Amsterdam)
00 00 (000D)

00 00 (0oO0O000)

00 00 (00O0D)

1. 0000020090 10190 (0)-10 230 (O)
2. 00000000000 b0b00oooobooa
go0oooooooooooooooooo
3. 00000
10190 (O)
10:00 —11:00 G. van der Geerd Univ. Amsterdam[ :
Local systems on moduli spaces and Siegel modular forms
11:30-12:30 00 OO0 (DOOO:
On equisingular families of plane curves of degree 6
14:30 -15:30 00 ODOOO0O0O:
Two canonical compactifications of moduli of abelian varieties
16:00 —17:00 R. LazaO Univ. Michigan O :

The combinatorics and arithmetic of the degenerations of K3 surfaces

10200 (O)
10:00 —11:00 S. GrushevskyO Princeton Univ.0 :
Singularities of the theta divisor
11:30-12:30 00 ODOOOOOOO:
Moduli space of curves and representations of symplectic groups
14:30 -15:30 00 OOOOOO0OO0OO:
Curves on Fermat surfaces revisited
16:00 -17:00 OO OO OIPMUO:
Partition functions for a discrete group
17:30 -19:00 OO OO OO

271



10210 (O)
10:00 —-11:00 G. FaltingsOd MPIO :
The isomorphism between Drinfeld- and Lubin-Tate-towers
11:30 -12:30 00 DOOOGQOQOoooO:
Compactifications of schemes and algebraic spaces
14:30 -15:30 00 DO OOQOQOQd:
Spaces of SL(2)-orbits for C and for Q,
16:00 -17:00 00 DOOOOOO:

Artin-Schreier-Mumford curves

10220 (0)

10:00 —11:00 J. KeumO KIASO :
Rational homology projective planes and Algebraic Montgomery-Yang
Problem

11:30-12:30 000 DOOOOOO0OO:
On Enriques manifolds

14:30 —15:30 A. Verrald Univ. Roma 30 :
Generic finiteness of the theta map for the moduli spaces of vector
bundles on a curve.

16:00 -17:00 OO OO OIPMUD :
Generic Newton polygons of Ekedahl-Oort strata in the moduli

of abelian varieties

10230 (O)

10:00 —11:00 N. Shepherd-Barron Cambridge Univ.O :
Formulae for Jacobians and their theta functions

11:30 —12:30 L. Illusied Univ. Paris XIO :

On finite group actions in f-adic cohomology : traces and fixed points

4. 000000

oooo

oo0oooooooooooon

01538914 00000000 3-8-1

phone: 03-5465-8349 O e-mail: tkatsura@ms.u-tokyo.ac.jp
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Global COE Workshop on Operator Algebras

OO0o0oOoooooO0 coEQOoOoOoooooooooobooooonooononoon “Workshop on
Operator Algebras” 0000000000000 O0OOOCOOOOOOOO

00O0: 0000 (0000)

00:20090 10 280 (0)010 290 (D)
00: 00000000000000000200 (280)/05600 (290)
000 (00D0000000000000)

goooo
10280 (O) 00200

10:00-11:00 Z. Niu (Oregon)

Extended Rotation Algebras

11:15-12:15 Srinivasan (Chennai)

Type III Eyp-semigroups

13:30-14:30 T. Jensen (Univ. Southern Denmark)

Completely Bounded Multiplier Norm of Spherical Functions on the Generalized
Lorentz Groups

14:45-15:45 S. Falguieres (K. U. Leuven)

The representation Category of any compact group is the Bimodule Category of
a type II; factor

16:00-17:00 M. Pichot (IPMU)

Isoperimetry and measurable dynamical systems

10290 (0) 05600

10:00-11:00 G. Ruzzi (Rome)

Superselection sectors of nondirected systems of C*-algebras
11:15-12:15 E. Vasselli (Rome)

Nets of C*-algebras and topological invariants

14:45-15:45 C. D’Antoni (Rome)

Dilation symmetries arising in scaling limits

102900013:00-14:30 000B. Collins 10000000 118000000000
gooooooooooooo
http://www.ms.u-tokyo.ac. jp/ yasuyuki/tokyo09.htm

goooooooDo
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Mathematics: From Today to Tomorrow
— Global COE Opening Symposium at Tokyo —

ooooopoooOoOo coEooooOopoUoOoUoOooooOoUoooooooOooooooogoooo
gboboobOoboooobobooobobooooboboog

O0000: 0000000000000 0O0D0O0O0 (Dooo)

00:20090 10300 (0)d20 10 (0)
00:0000000000000000000
000 (00D0000000000000)

ooooo
10300 (O)
14:00- Registration
15:00-16:00 V. Jones Subfactors
16:30-17:30 H. Hironaka Resolution of singularities I
18:30— Reception
10310 (0)
10:00-11:00 C. Hacon Classification of Algebraic Varieties I
11:30-12:30 Ngo B. C. Fundamental lemma and Hitchin fibration I
14:30-15:30 V. Jones Planar algebra
16:00-17:00 H. Hironaka Resolution of singularities 11
2010 (O)
10:00-11:00  W. Werner  Some random evolutions of functions I
11:30-12:30  C. Hacon Classification of Algebraic Varieties I1
14:30-15:30 Ngo B. C. Fundamental lemma and Hitchin fibration II
16:00-17:00 W. Werner  Some random evolutions of functions IT

ooooooboooooon

http://www.ms.u-tokyo.ac.jp/ yasuyuki/gcoe09.htm
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1. Workshop-“Industrial Mathematics and its Practice”
20090 20 2300 240000000

e 20090 20 230000
13:00-13:05 Opening
13:05-13:50 Practice of Industrial Mathematics: Combination of Theories and Appli-
cations to the Real-world, M. Yamamoto (The University of Tokyo)
14:00-14:50 Study Group and Mathematical Problems in Industry, Y. Tan (Fudan Uni-
versity, Shanghai)
14:50-15:30 Coffee Break
15:30-16:20 Coupling of Process, Machine, and Work-piece in Production Processes -
a Challenge for Industrial Mathematics, D. Hoemberg (Technical University of Berlin,
Weierstrass Institute for Applied Analysis and Stochastics, Berlin)
16:30-17:45 Panel Discussions
Panelists:
Y. Tan (Fudan University, Shanghai)
T. Tang (Hong Kong Baptist University)
D. Hoemberg (Technical University of Berlin)
B. Miara (Ecole Superieure d’Ingenieurs en Electrotechnique et
Electronique, Paris)
V.G. Romanov (Sobolev Institute of Mathematics, Novosibirsk)

Moderator: M. Yamamoto

e 20090 20 240000
10:00-10:50 Convergence Analysis for Numerical Methods to Stochastic Hyperbolic
Equations, T. Tang (Hong Kong Baptist University)
11:00-11:50 The Mathematical Analysis of the Diffusion Process and its Applications,
J. Cheng (Fudan University)
11:50-12:00 Closing
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6. Jooono

oo0O0bs0 23000016:30017:30
gboooboooboobooboi23gn

O 0 O Jean-Michel Bismut O 0 Univ. Paris-Sud, OrsayO

0 O O Functional integration and index theory

00060 20000016:30017:30
00o00oooDooooooooooo200
00000 00 (00ooooooooo
000 IPMU, Mathematics, Physics, and me

ooo0100 24000016:30017:30
gbooobOobooooboobooozuon

O00OBenoit Collins 0 (0000OO0O0O00OO0OOUOOOOOOON)

Colloquium

0 O O On the spectral measure of the sum of elements in a finite von Neumann algebra

000110 21000016:300 17:30
o0ooooooooooooooo200
00000 U0 0O (Dooouooooooooon)
0 O 0 What is Q-curvature?

ooo0110 28000016:30017:30
obooooOobooooobooboo12300n

00000 000 0O (Doooooooooooon)

gboo ooobooboooo

obooo0O 210 20 240000 16:00017:00
obooooOobooooooboooboooo2Oon
00000 00 0 (o0ooooooooooon)
gboooooboooogn

ooo00o0 210 30 120000 15:000 16:00
gboooboobooooobooooooo
00000 00 0 (o0ooooooooooon)
gbooobobo:0o0o0oboooobobo

obooo0O210 30 12000016:30017:30
gbooooobooooobooooooo
0000 00 0O (oo0oooooooooon)
oooooOooooon4od
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7. 0O0oogoo

Seminars

gooobooobooo

40 140 (0)10:30 — 12:00
;00 00 (00 IPMU)
:000000000000000000000000000000000000000

40210 (0)10:30 — 12:00
.00 00 (000000000000000

: Ambient realization of conformal jets and deformation complex

: 50 120 (0)10:30 — 12:00
;0000 (0ooo)
:00000000000000000000000000000

£ 50190 (0)10:30 — 12:00
.00 0000000000

: On the projectively embeddable complex-foliated structures

: 50 260 (0)10:30 — 12:00
: 00 0 (0oooo
:go0oooobooooooooon

£ 60 20 (0)10:30 — 12:00
.00 000000000

: A new series of compact minitwistor spaces and Moishezon twistor spaces over them

: 60 90 (0)10:30 — 12:00
g0 boooogoao

: Deficiencies of holomorphic curves in algebraic manifolds

60 160 (0)10:30 — 12:00
.000 000000000
. 000000000000000000

60 230 (0)10:30 — 12:00
.00 000000000000000000
. 5000000000 K300000 1000000000000

:60 300 (O0)10:30 — 12:00
00 000000 00oooooboooooo
00000 1000 Fatou-JuliaOD O OOO0O
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;70 70 (O0)10:30 — 12:00
00 00o0oooo
:Henon OO OOO0OOO

: 100 60 (O0)10:30 — 12:00
00 00 O0O0o0ooa
: Lichtenbaum O 0000 OOO0O

100 200 (0)10:30 — 12:00
.00 00000000
.00000000000000

100 270 (0)10:30 — 12:00
.00 0000000000
. 0000000000 Galois00000000

110 100 (0)10:30 — 12:00
.00 0 (0o0)
. 000000000000000000000

110 170 (0)10:30 — 12:00
.00 0 (00000000000000)

: Deformation of Sasakian metrics

: 120 10 (O0)10:30 — 12:00
.00 0 (0000/00000)
;000 GaussOO O QOO

120 80 (0)10:30 — 12:00
.00 00 (0O0)

: Critically finite holomorphic maps on projective spaces

20090 10 190 (0)10:30 — 12:00
;00 0 (0oooon)
. 00000000000000000000 p0000000

: 10260 (0)10:30 — 12:00
;0000 (00000000000000)
.000000000000000

goooooooo

:40 210 (O0)16:30 — 18:00
: 00 00 (Doooooooooooon)

: Scorza quartics of trigonal spin curves and their varieties of power sums
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£ 100 170 (0)13:00 — 14:30
: Yongnam Lee (Sogang U)

: Construction of surfaces of general type with pg=0 via Q-Gorenstein smoothing

110 70 (0)16:30 — 18:00
: Misha Verbitsky (ITEP and IPMU)
: Hyperkaehler SYZ conjecture and stability

110 250 (0)16:30 — 18:00
: Xavier Roulleau (O O )

: Cotangent maps of surfaces of general type

110 260 (0)16:30 — 18:00
: Piotr Pragacz (Banach Institute)

: Diagonal subschemes and vector bundles

£ 20090 20 190 (0)15:50 — 16:50
: O. F. Pasarescu (Romanian Academy)

: Linear Systems on Rational Surfaces; Applications

£ 20000 20 190 (0)17:00 — 18:00
: O. F. Pasarescu (Romanian Academy)

: Some Applications of Model Theory in Algebraic Geometry

gbooooooooboo

40 150 (0)16:30 — 18:00
.00 0 (00O0O0Doo0)

: On the invariants of knots and 3-manifolds related to the restricted quantum group

40 220 (0)16:30 — 18:00
: Sergey Yuzvinsky (University of Oregon)

: Special fibers of pencils of hypersurfaces

: 50 130 (O0)16:30 — 18:00
: Tamas Kalman (00 000000000000, JSPS)

: The problem of maximum Thurston-Bennequin number for knots

: 50 200 (O0)17:00 — 18:30
: Jerome Petit (00O 00O, JSPS)
: Turaev-Viro TQFT splitting

: 60 30 (0)16:30 — 18:00
: 00 00 (Doooooooooooon)

: On the geometry of certain slices of the character variety of a knot group
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60 170 (0)16:30 — 18:00
.00 00 (0000 IPMU)

: Multiplier ideal sheaves and Futaki invariant on toric Fano manifolds.

60 240 (0)16:30 — 18:00
: Kenneth Shackleton (000000, JSPS)

: On computing distances in the pants complex

7010 (0)16:30 — 18:00
.00 00 (000000000000, JSPS)

: On the Johnson homomorphisms of the automorphism group of a free metabelian group

70 80 (0)16:30 — 18:00
. Otto van Koert (0000000000000, JSPS)

: Contact homology of left-handed stabilizations and connected sums

;70 150 (O0)16:30 — 18:00
;00 0 (00ooooooooooo)

: One-step Markov Theorem on exchange classes

: 100 140 (O0)16:30 — 18:00
: Jeffrey Herschel Giansiracusa (Oxford University)

: Pontrjagin-Thom maps and the Deligne-Mumford compactification

100 210 (0)16:30 — 18:00
.00 00 (00000000000000)

: On embeddings of 3-manifolds in 6-manifolds

100 280 (0)16:30 — 18:00
.00 00 (00000000000000)

: Nonsmoothable group actions on spin 4-manifolds

2110 40 (0)16:30 — 18:00
: Misha Verbitsky (ITEP, Moscow)
: Lefschetz SL(2)-action and cohomology of Kaehler manifolds

2110 110 (0)16:30 — 18:00
: Thomas Andrew Putman (MIT)

: The second rational homology group of the moduli space of curves with level structures

2110 180 (0)17:00 — 18:00
: 00 00 (Doooooooooon)
:0o00oooboooonog

280



oo
oo
oo

oo
oo
oo

oo
oo
oo

oo
g
go

oo
oo
go

oo
oo
go

oo
oo
oo
oono

oo
oo
oo

oo
oo
oo

oo
oo
oo

oo
oo
oo

£ 110 250 (0)16:30 — 18:00
: Andrei Pajitnov (Univ. de Nantes)

: Circle-valued Morse theory for knots and links

2120 20 (O)17:00 - 18:00 (Lie OO OOOODOOOOOODO)
: 00 00 (Dooouooooooooon)
: Vanishing and Rigidity

£ 120 90 (0)16:30 — 18:00
: Bertrand Deroin (CNRS, Orsay, Université Paris-Sud 11)
: Tits alternative in Dif f(S?t)

220090 10 130 (O0)16:30 — 17:30
: 00 0 (00ooO0ooooooooon)

: Compactification of the homeomorphism group of a graph

10200 (0)16:30 — 17:30
.00 0 (00000000000000)

: Five dimensional K-contact manifolds of rank 2

10200 (0)17:30 — 18:30
.00 000 (00000000000000)

: Surface links which are coverings of a trivial torus knot

.10 270 (0)17:00 — 18:00
.00 00 (000000000000)

: Lagrangian Floer homology and quasi homomorphism from the group

of Hamiltonian diffeomorphism

:30 50 (0)16:30 — 18:00
: Shicheng Wang (Peking University)

. Extending surface automorphisms over 4-space

LieOOOOOOODO

: 50 130 (O0)16:30 — 18:00
: 00 00 (Dooouooooooooon)
: On endomorphisms of the Weyl algebra

50200 (0)16:45 — 18:15
;00 00 (00O0D000)
Lipsman 0000000000000000000

50 270 (0)16:30 — 18:00
.00 00 (0oooo)

: Visible actions on multiplicity-free spaces
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60 30 (0)16:30 — 18:00
.00 00 (0oooo)

: Matrix valued commuting differential operators with B2 symmetry

7010 (0)16:30 — 18:00
.00 00 (0000D0000000000)
:000D0zta00000000000000000000

70 80 (0)16:30 — 18:00
;00 00 (00000000000000)

: Construction of extended affine Lie algebras from multiloop Lie algebras

;70 150 (O0)16:30 — 18:00
: 00 00 (Doooooooooooon)
: GL(4,R) 00000000000 Whittaker O 0O

: 70290 (0)16:30 — 18:00
00000 (0oOo0)
: Clifford 0000000000000 0000000000000000000000000

000 (DO0oooooooon)

oo
go
oo

oo
oo
oo

oo
oo
oo

go
oo
oo

go
oo
oo

oo
oo
oo

:90 80 (O0)11:00 — 12:00
: Federico Incitti (0000 100)

: Dyck partitions, quasi-minuscule quotients and Kazhdan-Lusztig polynomials

: 100 140 (0)16:30 — 18:00
: Jan Moellers (Paderborn University)

: The Dirichlet-to-Neumann map as a pseudodifferential operator

100 210 (0)17:00 — 18:00
.00 00 (0oooo)

: Invitation to Atlas combinatorics

: 100 280 (0O)16:30 - 18:00
: Joachim Hilgert (Paderborn University)

: Chevalley’s restriction theorem for supersymmetric Riemannian symmetric spaces

: 110 180 (0)16:30 — 18:00
: Jorge Vargas (FAMAF-CIEM, Cérdoba)
: Liouville measures and multiplicity formulae for admissible restriction of Discrete Series

2110 250 (0)16:30 - 18:00 (00D D OO0O0O0DOOO0DOODO)
00 00 (0Oo0)
cR"O00R?0000000000O
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120 20 (0)17:00 - 18:00
.00 00 (0oooo)
. 00000

£ 120 40 (0)17:00 - 18:00
: Genkai Zhang (Chalmers and Gothenburg University)

: Realization of quanternionic discrete series as spaces of H-holomorphic functions

22009000 150 (O0)13:30 — 14:30
: 00 00 (Doooooooooo)

: Quantization of complex manifolds

2009000 150 (0)15:00 — 16:00

00 00 (D00ooOoooooooon)

O O :Global geometry on locally symmetric spaces — beyond the Riemannian case

oo
oo
go
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oo
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go
oo
oo

oo
oo
oo

22009000 150 (O0)16:20 — 17:20
: 0000 (0ooooooooooooo)

: Classification of Fuchsian systems and their connection problem

20 30 (0)16:30 - 18:00
: Gombodorj Bayarmagnai (00000000 00O0O)
: The (g,K)-module structure of principal series and related Whittaker functions of SU(2,2)

gooooboooboo

: 50 130 (0)16:30 - 18:00
: André Martinez (000D 0O0ODO)

: Resonances for non-analytic potentials (joint work with T. Ramond and J. Sjéstrand)

250 200 (O0)16:30 — 18:00
: Vania Sordoni (00O 000OO)

: Wave operators for diatomic molecules

: 100 140 (0)16:00 — 17:30
: George Sell (DO OOODO)

: Thin 3D Navier-Stokes equations: Ultimate boundedness of solutions with large data

and global attractors

: 100 280 (O)17:00 — 18:00
: Serge Alinhac (000000 O0OO)

: Introduction to geometric analysis of hyperbolic equations

110 110 (0)16:30 — 18:00
.00 00 (00O0000)

: Rotation number approach to spectral analysis of the generalized Kronig-Penney Hamiltonians
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£ 110 250 (0)16:30 — 18:00
: Ovidiu Calin (Eastern Michigan University)

: Heat kernels for subelliptic operators

20090 10 200 (0)16:30 — 18:00
.00 00 (00O0000)

: Generating function of eigenvalues of Daubechies Localization Operator

PDEOOOOODOO

60 40 (0)16:00 — 17:00
: William Rundell (Department of Mathematics, Texas A&M University)

: Inverse Obstacle Recovery when the boundary condition is also unknown

:60 40 (0)17:15 - 18:15
: David Colton (Department of Mathematical Sciences, University of Delaware)

: The Inverse Scattering Problem for an Isotropic Medium

: 100 150 (O0)10:30 — 11:30
: 0000 (Oooo)

: Asymptotic behavior of solutions for BCF model describing crystal surface growth

gbooooood

40300 (0)16:30 — 17:30
;00 (00000000000000)

: Iwasawa theory of totally real fields for certain non-commutative p-extensions

250 70 (0)16:30 — 17:30
: 00 00 (Doooooooooooon)

: On the connected components of moduli spaces of finite flat models

£ 60 40 (0)16:30 — 17:30
;00 00 (0000D000000)

: p-adic elliptic polylogarithm, p-adic Eisenstein series and Katz measure (joint work with G. Kings)

: 60 180 (O)16030 — 17:30
: 00 0 (D0ooooooooooon)

: On a ramification bound of semi-stable torsion representations over a local field

60 180 (0)16:45 — 18:45
;00 00 (0000000000000)
: Beilinson-Tate 00000000 K, 00000

7020 (0)16:30 — 17:30
.00 0 (00000000000000)
. 00000000000000000000000000000 (00000000000)
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o0 :70 160 (O0)16:30 — 17:30
OO : Valentina Di Proietto (Padova O 0O)

00 : On p-adic differential equation on semi-stable varieties

00 :80 10 (O0)13:00 — 14:00
00 : Olivier Brinon (Paris 00 0)
00O :BgR-representations and Higgs bundles

00 :80 10 (O0)14:15 - 15:15
00 : Henrik Russell (Duisburg-Essen 0 O)
O O : Generalized Albanese and duality

OO0 :80 10 (0)15:45 — 16:45
00 : Thomas Geisser (O California 0 0)

00O : Negative K-theory, homotopy invariance and regularity

00 :80 10 (0)17:00 — 18:00
00 : Fabien Trihan (Nottingham 0O O )

OO : On Iwasawa theory for abelian varieties over function fields of positive characteristic

00 :80 270 (0)16:30 — 17:30
00 : Don Zagierd Max Planck 0 0 0O O

00 : g-series and modularity

00 :90 290 (0O0)16:30 — 17:30
00 : Christopher Deninger (Munster 0 O)
00 : A determinant for p-adic group algebras

00 :100 220 (0)16:30 — 17:30
00 : Pierre Parent (Universite Bordeaux 1)

00O : Serre$ uniformity in the split Cartan case

00 :100 290 (0)16:30 — 17:30
00 : Daniel Carod Universite de CaenO

00O : Overholonomicity of overconvergence F-isocrystals on smooth varieties

00 :110 190 (O0)16:30 — 17:30
00 : Olivier Fouquet (0O DO00O)
00O : Dihedral ITwasawa theory of ordinary modular forms

00 : 110 260 (0)16:30 — 17:30

OO0 :00 00 (Cooooooo)
O O : Lang’s Observation in Diophantine Problems
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120 30 (0)16:30 — 17:30
.00 00 (0000D0000000000)

: Mean-periodicity and analytic properties of zeta-functions

220090 10 280 (O0)16:30 — 17:30
: Pierre Colmez (Ecole polytechnique)

: On the p-adic local Langlands correspondence

goboobooobooood

.70 230 (0)10:30 — 11:30
: 00 00O (North Carolina State University)

: Adaptive Tikhonov Regularization for Inverse Problems

70 230 (0)13:00 — 14:00
: Yimin Wei (Fudan University)

: On mixed and componentwise condition numbers for Moore-Penrose inverse

and linear least squares problems

: 80 60 (0O0)10:30 — 11:30
: Kazufumi Ito (North Carolina State University)

: Adaptive Tikhonov Regularization for Inverse Problems

80 60 (0)16:15 — 17:15
: Yimin Wei (Fudan University)

: On mixed and componentwise condition numbers for Moore-Penrose inverse

and linear least squares problems

100 290 (0)10:30 — 11:30
.00 00 (0000D0000000000)

: Stratified turbulence as an element of geophysical fluid dynamics

220090 10 80 (O0)16:30 — 17:30
: 00 00 (North Carolina State University)
: Calibration problems for Black-Scholes American Options under the GMMY process

;20 180 (0)10:30 — 11:30
.00 0 (0oooon)

: Non-existence theorem of periodic solutions except out-of-phase

and in-phase solutions in the coupled van der Pol equation system
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gbooooobooooon

OO0 :50 210 (0)17:30 — 19:00

OO0 :00 00 (0oo)

00O : Robust Exponential Hedging and Indifference Valuation Piazzesi and E. Swanson,
O O O ”Futures Prices as Risk-Adjusted Forecasts of Monetary Policy”,

000 Journal of Monetary Economics (2008)

00 :60 180 (O0)17:30 — 19:00
OO0 :00 00 (Dooo)
OO0 : 0 00000000 —Financial Economics 00 —0 (0 0) +M.

00 :80 60 (O0)17:30 — 19:00
OO0 :00 00 (Do0ooooo0oooooon)
OO0 000000000000 fattall 000 iidOOOOOOOODOOOOOO

00 :120 30 (O0)17:30 — 19:00
00 : Freddy Delaben (ETH)

00O : The structure of dynamic utility functions in a Brownian Filtration

gbooooood

00 :40 170 (0)16:20 — 17:30
00 :00 0 (00000000)
00 :0000000000000000000000

00 :40 240 (0)16:20 — 17:30
00 :00 00 (0000000)
00 :0000000000000000000000000000000

00 :50 220 (0)16:20 — 17:30

OO0 :00 00 (boooooo)

o0 00000 p-O00O000O0O0O0OOOOOO0OOO0-0b00bO0000O00bOO0
goooooboooobobooboo1ooobooo-

00 :60 120 (0)16:20 — 17:30
00 :00 00 (0000000)
00 :00000000000000000000000000

00 :60 260 (0)16:20 - 17:30
00 :00 00 (@Ooo000)
00 :00000000000000000000 - Plackett-Luce 0000000 -

00 :70 30 (0)16:20 — 17:30

00 :00 00 (Dooooon)
gb :gbooobooboobobooboon
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70100 (0)16:20 — 17:30
.00 0 (000O0000)

: Bayesian learning of biological pathways on genomic data assimilation

100 290 (0)16:20 — 17:30
.00 00 (000000 00000000)
:00000000000000000000000000 FDR

: 100 300 (O0)16:20 — 17:30
: 00 00 (Doooooooooon)
:go00ooboboooobooboooobooooobooo

2120 170 (O0)13:420 — 14:50
: Tlia Negri (University of Bergamo, Italy)

: Goodness of fit tests for ergodic diffusions by discrete sampling schemes

: 120 170 (O)15:00 — 16:10
: Stefano Maria Iacus (Universita degli Studi di Milano, Ttaly)

: Divergences Test Statistics for Discretely Observed Diffusion Processes

£ 120 170 (0)16:20 — 17:30
: Nicolas Privault (City University of Hong Kong)

: Stein estimation of Poisson process intensities

$20090 20 40 (0)13:40 — 14:50
: Stefano Maria Iacus (Universita degli Studi di Milano)

: Applications of Iterated Function Systems to Inference and Simulation

20090 20 40 (0)15:00 — 16:10
.00 00 (0000000000000)

: Non-Parametric Statistics for a partial sums of iid observations: New Trials

2040 (0)16:20 - 17:30
;00 00 (0000 0000000000000)
: Black-Scholes 10 000000000 (00)/00000000000000 (00)

gbooooood

: 40 170 (0)16:30 — 18:00
: 0000 (booooooooooooo)

: On a class of II; factors with at most one Cartan subalgebra IT

:50 10 (0)16:30 — 18:00
: Rune Johansen (Copenhagen O O )

: On the structure of graph algebras of presentations of a sofic shift

288



oo
oo
oo

oo
oo
oo

oo
oo
oo

oo
g
go

oo
oo
go

oo
oo
go

oo
oo
oo

g
go
oo

oo
go
oo

: 50 80 (O0)16:30 — 18:00
: 00 00 (Dooo)
: Non-separable UHF algebras

: 50 150 (O0)16:30 - 18:00
: Mikael Pichot (000000000 OOO0OO)
: Property RD and CAT(0) geometry

: 50290 (O0)16:30 — 18:00
: Rolf Dyre Svegstrup (0000000000 0O0O0OO)
: 2D models in AQFT from wedge algebras

:60 50 (0)16:30 — 18:00
: 00 0 (00oo0ooooooooon)
: Another analogue of the Borel-Weil theory on loop groups

: 60 120 (O0)16:30 — 18:00
: 00 000 (ooooooooooooo)
: On Lubotzky’s property (1) and expander graphs

60 190 (0)16:30 — 18:00
: David Kerr (Texas A&M University)

: Turbulence, representations, and trace-preserving actions

: 60 260 (O0)16:30 — 18:00
: 0000 (DOoDoooooooooon)

: Solid groups and orbit equivalence rigidity

70100 (0)16:30 — 18:00
;00 00 (UCLADDOO)

: The Structure of a Hyponormal Operator (a joint work with Kotaro Tanahashi)

.70 170 (0)16:30 - 18:00
: George Elliott (Univ. Toronto)

: A canonical AF-algebra construction for rank two subgroups of R

000 (A new description of the Pimsner-Voiculescu embedding)

go
oo
oo

oo
oo
oo

:90 90 (0O)16:30 — 18:00
: Yves de Cornulier (CNRS, Rennes)
: The space of subgroups of an abelian group

:90 170 (O0)16:30 — 18:00
: Cyril Houdayer (UCLA)
: Free Araki-Woods Factors and Connes’s Bicentralizer Problem
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: 100 16 0 (O0)16:30 — 18:00
: Scott Morrison (UC Santa Barbara)
: The Ds,, planar algebras

: 100 230 (O0)16:30 — 18:00
: Emily Peters (UC Berkeley)

: Planar algebras and the Haagerup subfactor

: 110 130 (O0)16:30 — 18:00
: Mikael Pichot (IPMU)
: Groups of friezes and property RD

120 40 (0)16:30 — 18:00
.00 00 (00000000000000)
. 0000000000

120 110 (0)16:30 — 18:00
.00 00 (OO0)

: Certain aperiodic automorphisms of unital simple projectionless C*-algebras

£ 120 180 (0)16:30 — 18:00
: Benoit Collins (0 00 O /Ottawa 0 0)

: Some geometric and probabilistic properties of the free quantum group A,(n)

20000 10 80 (0)16:30 — 18:00
: Stefaan Vaes (K. U. Leuven)

: Rigidity for II; factors: fundamental groups, bimodules, subfactors

10 150 (0)16:30 - 18:00
: Alin Ciuperca (Univ. Toronto)

: Isomorphism of Hilbert modules over stably finite C*-algebras

210 220 (0)16:30 — 18:00
:00 00 (D00D0oU0oOooooooon)

: On the electron-phonon interacting system

gbooooood

: 40 170 (0)16:00 — 17:30
: WEISS Georg (D00 OO0OO0OOOOOOOO)

: Hidden dynamics and pulsating waves in self-propagating high temperature synthesis

.40 240 (0)16:00 — 17:30
;00 00 (000000 000000000)
;00000000 Neumann OO ODOD0000000
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00 :50 150 (O0)16:00 — 17:30
00 :00 U0 (Coouooooooooon)
o0 :.000b0000ob0boocoboobooooobooobn

000 ( Stability and uniqueness for surfaces with constant anisotropic mean curvature)

00 :50 220 (0)16:00 - 17:30
OO0 : 0 000 (University of British Columbia)
gb :gboobooboobooboobuooboobon

00 :60 50 (0)16:00 — 17:30
OO0 :00 00 (D00o0ooo0oooooon)
OO0 : Keller-Segel OO OOOO0OOO

00 :60 190 (O)16:00 — 17:30

00 :00 00 (D0o000o0o0ooooooooon)

OO0 : Allen-Cahn 00 0000000000000 O0O0COOOO (The uniqueness and asymptotic stability
000 of pyramidal traveling fronts in the Allen-Cahn equations)

00 :70 100 (O0)16:00 — 17:30
OO0 :00 00 (boooooooooo)

00O : Two positive solutions for an inhomogeneous scalar field equation

00 :100 160 (O0)16:00 — 17:30
00 : Joseph F. Grotowski (University of Queensland)
00 : Two-dimensional harmonic map heat flow versus four-dimensional Yang-Mills heat flow

00 :110 130 (O0)16:00 — 17:30

00 :00 00 (OooUooooooooooo)

O O : Aronson-Benilan type estimate and the optimal Hoelder continuity of weak
0 00O solutions for the 1D degenerate Keller-Segel systems

00 :110 200 (0)16:00 — 17:30
00 : Jan Haskovec (Vienna University of Technology(D O OO O0)
O 0O : Stochastic Particle Approximation for Measure Valued Solutions of the 2D Keller-Segel System

00 :20090 10 150 (O)16:00 — 17:30
OO0 :00 00 (Do0ooooo0oooooon)
00 : On a phase field model for mode III crack growth

00 :20090 10 290 (O)16:00 — 17:30

00 :00 00 (D000 oooooo)

O O : Extension and Unification of Singular Perturbation Methods for ODE’s Based
000 on the Renormalization Gourp Method

00 :20 50 (0)16:00 - 17:30

00 : Jin CHENG (O O)(0D000O)

00O : Heat transfer in composite materials with Stenfen-Boltzmann conditions
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and related inverse problems

gbooooood

: 40 300 (0O)14:40 - 16:10
:00 0 (00000o0oooooooon)
: Morse theory for abelian hyperkahler quotients

: 40 300 (0)16:30 — 18:00
: 00 000 (DO0oU00o0 booooooooo)
:go00ooooboooooboobooooboobon

110 50 (0)14:45 — 16:15

: 00 00 (Doooooooooooon)
: Directed Fukaya category 00O OO0ODO0O

2110 50 (O0)16:30 — 18:00
: 00 00 (Doboooooooooon)
:go00ooooboooooon

2120 100 (O)14:45 - 16:15
: 00 00 (Dooooooooooon)
: Acyclic polarizations and localization of Riemann-Roch numbers

120 100 (0)16:30 — 18:00
: Megumi Harada (McMaster University)
: The topology of symplectic and hyperkahler quotients

gobogbooaboodaod

60 140 (0)13:00 — 14:30
.0 00 (00000000000000)

: Confluent KZ equations for slo and quantization

of monodromy preserving deformation

60 140 (0)15:00 - 16:30
: Paul A. Pearce (Univ. of Melbourne)

Exact Solution and Physical Combinatorics of Critical Dense Polymers

70260 (0)13:30 — 14:30
.00 0 (@OoO0)

OO0 WOO0O Macdomald OO OO tableau 0 O

;70 260 (O)15:00 — 16:00
: 0000 (Cooooo)

: Entanglement Entropy in Conventional and Topological Orders
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2110 220 (O0)13:30 — 14:30
:0 00 (0O0ooon)
: Quantum Entanglement in Exactly Solvable Models

110 220 (0)15:00 — 16:00
.0000 (0oooo)
:0000KROODOOOOOOO

220090 10 240 (O)11:00 — 12:00
;00 00 (Dooo)
000000000000 g-Hook formula

20090 10 240 (0)13:30 - 14:30
;0000 (0ooo)

: Catalan numbers and level 2 weight structures of A

1)

p—1

20090 10 240 (O)15:00 — 16:00
.00 00 (0000000o0)

: On a dimer model with impurities

20 140 (0)10:30 - 11:30
.0 00 (@o0)
. 000000000000000000

20 140 (0)13:00 — 14:00
.00 00 (0O0)
:S00000 regular 00000000000000000000000000000000000

30210 (0)11:00 - 12:00
.00 00 (0O0)

: On classes of transformations for bilinear sum of (basic) hypergeometric series

and multivariate generalizations.

.30 210 (0)13:30 — 14:30
.00 0 (QOoooo)

: On explicit formulas for Whittaker functions on real semisimple Lie groups

gbooobooobooooooboo

50240 (0) 13:30 — 14:30
: Raimandus Vidunas (0000 0O0ODO)

: Identities between Appell’s and univariate hyeprgeometric functions

:50 240 (0) 14:45 — 15:45
;0000 (0000O0Oooo0)

: Whittaker functions with one-dimensional K-type on a semisimple Lie group of Hermitian type
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70120 (O) 13:30 — 14:30
.00 00 (0000D000000)

: On certain types and the Hecke algebras for unramified p-adic unitary groups

70120 (0) 15:00 — 16:00
: 00 00 (Dooouooooooooon)
: The (g, K)-module structures of the principal series resentations for SL(4, R)

S110 10 (0)13:30 — 14:30
: 00 00 (Dooouooooooooon)
: (g, K)-module structure of the principal series of GL(3, )

110 10 (0)15:00 — 16:00
.00 00 (00000000000000)

: Toward effectively computable integral basis of simple gl,-modules of finite dimension. (II)

120 260 (0) 13:30 — 14:30
: 00 OO (Postech)

: On Siegel Eisenstein series of degree two and weight 2

40 80 (0)10:30 — 12:00
: Akihiro Tsuchiyald IPMU, The University of Tokyo[]
: IPMU Komaba Lectures,Homotopy Theory (before 1970)

240 240 (O0)17:00 — 18:30
: Motohico Mulase (University of California, DavisO

.50 120 (0)17:00 — 18:30
: Jean-Michel Bismut (Univ. Paris-Sud, Orsay)
: The hypoelliptic Laplacian

: 50 190 (O0)17:00 — 18:30
: Jean-Michel Bismut (Univ. Paris-Sud, Orsay)

: A survey of Quillen metrics

220090 20 70 (O) 13:30 — 14:30
: 000 (0ooo)
:gb020000000000000000000OD0O0OC

20090 20 70 (O) 15:00 — 16:00
;00 00 (000D000O00)

: Siegel’s fundamental domain of degree 2 and Groebner method

IPMU Komaba Seminar

: Recursion relations in intersection theory on the moduli spaces of Riemann surfaces
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60 20 (0)17:00 — 18:30
: Shinobu Hikami (The University of Tokyo)

: Intersection theory from duality and replica

: 60300 (O0)17:00 — 18:30
: J.Manuel Garcia-Islas (National Autonomous University of Mexico)

: Quantum topological invariants and black hole entropy

;70 280 (O)17:00 — 18:30
: Lin Weng (Kyushu University)

: Symmetries and the Riemann Hypothesis

£ 120 10 (0)17:00 — 18:30
: Kentaro Hori (University of Toronto / IPMU)

:A pair of non-birational but derived equivalent Calabi-Yau manifolds

0000 from non-Abelian gauge theories
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220090 10 90 (O) 16:00 — 17:00
: Leevan Ling [0 Hong Kong Baptist University[]

: Effective Condition Numbers and Laplace Equations

220090 10 260 (O) 16:00 — 17:00
: Vilmos Komornik[ University of Strasbourg

: Ingham-Beurling type inequalities

220090 10 300 (O) 15:10 — 16:10
: Lucie Baudouin(] LAAS-CNRS groupe MACO

: Use of Carleman estimates for stability in some inverse problems

220090 10 300 (O) 16:15 — 17:15
: F. Cakonil] University of Delawarel]
: Faber-Krahn Type Inequalities in Inverse Scattering Theory

:20 60 (O) 16:15 - 17:00
: G. Yuanl Northeast Normal Univ.O

: Inverse problems and observability inequalities for plate equations and Schrodinger equations.
:20 100 (O) 15:00 — 16:00

: Piermarco Cannarsal Univ. degli Studi Roma ”Tor Vergata”)O

: Carleman estimates for degenerate parabolic operators with application to null controllability
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00 :20 100 (O) 16:15 - 17:15
OO0 : Yurii AnikonovO Sobolev Institute of MathematicsO

00O : Constructive methods in inverse problems

00 :20 130 (O) 14:00 — 14:45
0 0O : Johannes Elschner] Weierstrass Institute

00O : Direct and inverse problems in fluid-solid interaction

00 :20 130 (O) 16:15 - 17:00
00 : Wenbin Chen Fudan University
OO : New Energy-conserved Splitting Finite-Difference Time-Domain Methods for Maxwell’s Equations

00 :20 260 (O) 15:00 — 16:00
OO : Jijun LiuO Southeast University, P.R.Chinall
00O : Reconstruction of biological tissue conductivity by MREIT technique

00 :3020 (0) 15:00 — 16:00
O 0O : Bernd Hofmann[J Chemnitz University of Technology
00O : Convergence rates for nonlinear ill-posed problems based

0O 0O on variational inequalities expressing source conditions

00 :30 30 (0) 15:00 — 16:00
00 : Y. Dermenjian] Univ. Marseille[]

O O : Controllability of the heat equation in a stratified media : a consequence of its spectral structure.

oo .30 30 (D) 16:15 — 17:15
00 : O. Poissond Univ. Marseilled

OO0 : Carleman estimates for the heat equation with discontinuous diffusion coefficients and applications

00 :3040 (0) 15:00 — 16:00
00 : P. Gaitan (with H. Isozaki and O. Poisson)d Chemnitz University of TechnologyO

00O : Probing for inclusions for the heat equation with complex spherical waves

00 :3040 (O) 16:15 - 17:15
OO0 : M. Cristofold Univ. Marseilled

00O : Coefficient reconstruction from partial measurements in a heterogeneous equation of FKPP type

noindent 00 : 30 50 (O) 10:15 — 11:15

00 : V. Isakov Wichita State Univ.O

00 : Carleman type estimates with two large parameters and applications
000 to elasticity theory woth residual stress

00 :3050 (0) 11:15 - 12:15

O0d : J. Ralstond UCLADO

O O : Determining moving boundaries from Cauchy data on remote surfaces
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100 140 (O) 15:00 — 16:00
: Joachim Hilgert (Paderborn University)

: Holomorphic extensions of unitary representations” 0 O 1 ”Overview and Examples”

: 100 150 (O) 15:00 — 16:00
: Joachim Hilgert (Paderborn University)

: Holomorphic extensions of unitary representations [0 0 2 Geometric backgroundry

:100 160 (O) 15:00 — 16:00
: Joachim Hilgert (Paderborn University)

: Holomorphic extensions of unitary representations O 0 3 Highest weight representations

:100 170 (O) 15:00 — 16:00
: Joachim Hilgert (Paderborn University)

: Holomorphic extensions of unitary representations 0 00 4 Applications and open problems

2100 270 (O) 16:30 — 17:30
: Joachim Hilgert (Paderborn University)

: Holomorphic extensions of highest weight representations to Olshanskii semigroups

2110 260 (O) 14:40 — 16:10
: Andrei Pajitnov (Univ. de Nantes)

: Circle-valued Morse theory, Lecture 1

: 110 280 (O) 14:40 — 16:10
: Andrei Pajitnov (Univ. de Nantes)

: Circle-valued Morse theory , Lecture 2

£20090 10 80 (O) 17:00 — 18:00
: Eric Opdam (University of Amsterdam)
: The spectral category of Hecke algebras and applications 00 10 :

Reductive p-adic groups and Hecke algebras

220090 1090 (O) 17:00 — 18:00
: Eric Opdam (University of Amsterdam)
: The spectral category of Hecke algebras and applications O 2 O

Affine Hecke algebras and harmonic analysis.

220090 10 220 (O) 17:00 - 18:00
: Eric Opdam (University of Amsterdam)
: The spectral category of Hecke algebras and applications O 3 O

The spectral category and correspondences of tempered representations.

£20090 10 230 (O) 17:00 — 18:00
: Eric Opdam (University of Amsterdam )
: The spectral category of Hecke algebras and applications 00 4 [
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00O Example: Lusztig’s unipotent representations for classical groups.

00 :20090 10260 (0) 17:15 — 18:15
00 : Vladimir Romanov (Sobolev Instutite of Mathematics)
00 : ASYMPTOTIC EXPANSIONS FOR SOME HYPERBOLIC EQUATIONS O 10

OO0 :2060 (O) 15:00 - 16:00
00 : Vladimir Romanov (Sobolev Instutite of Mathematics)
00 : ASYMPTOTIC EXPANSIONS FOR SOME HYPERBOLIC EQUATIONS O 2

OO0 :20 130 (O) 15:00 - 16:00
00 : Vladimir Romanov (Sobolev Instutite of Mathematics)
00 : ASYMPTOTIC EXPANSIONS FOR SOME HYPERBOLIC EQUATIONS O 3O

OO0 :30 120 (O) 9:30 - 10:30
00 : Roger Zierau (Oklahoma State University)
OO : Dirac Cohomology

00 :30 120 (O) 11:00 — 12:00
00 : Bernhard Krotz (Max Planck)
O O : Harish-Chandra modules

00 :30 120 (O) 13:30 — 14:30
00 : Peter Trapa (Utah O 0O)
O 0O : Special unipotent representations of real reductive groups

00 :30 130 (O0) 9:30 - 10:30
00 : Salah Mehdi (Metz)
O O : Enright-Varadarajan modules and harmonic spinors

00 :30 130 (O0) 11:00 — 12:00
OO0 : Peter Trapa (Utah)

O 0O : Special unipotent representations of real reductive groups

00 :30 130 (0) 13:30 — 14:30
00 : Bernhard Krotz (Max Planck Institute)
OO0 : Harish-Chandra modules

00 :30 130 (O0) 15:00 — 16:00

00 : Roger Zierau (Oklahoma State University)
00O : Dirac Cohomology
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30140 (0) 9:00 — 10:00
: Roger Zierau (Oklahoma State University)
: Dirac Cohomology

:30 140 (O) 10:15 - 11:15
: Salah Mehdi (Metz University)

: Enright-Varadarajan modules and harmonic spinors

:30 140 (O) 11:45 — 12:45
: Bernhard Krotz (Max Planck Institute)

: Harish-Chandra modules

30 140 (0) 13:00 — 14:00
: Peter Trapa (Utah)

: Special unipotent representations of real reductive groups

30160 (0) 10:00 — 11:00
: Bernhard Krotz (Max Planck Institute)

: Harish-Chandra modules

:30 160 (O) 11:15 - 12:15
: Peter Trapa (Utah)

: Special unipotent representations of real reductive groups

30160 (0) 13:30 — 14:30
: Roger Zierau (Oklahoma State University)
: Dirac Cohomology

30160 (0) 15:20 — 16:20
: Salah Mehdi (Metz University)

: Enright-Varadarajan modules and harmonic spinors

:30 170 (O) 11:00 — 12:00
: Roger Zierau (Oklahoma State University)
: Dirac Cohomology

30 170 (O) 13:30 — 14:30
: Salah Mehdi (Metz University)

: Enright-Varadarajan modules and harmonic spinors

230 170 (O) 15:00 — 16:00
: Bernhard Krétz (Max Planck Institute)

: Harish-Chandra modules

30170 (O) 16:30 — 17:30
: Peter Trapa (Utah)

: Special unipotent representations of real reductive groups
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:30 240 (O) 16:30 — 17:30
: Mark Gross (University of California, San Diego)

: The Strominger-Yau-Zaslow conjecture and mirror symmetry via degenerations I

:30 250 (O0) 16:00 — 17:30
: Mark Gross ((University of California, San Diego)

: The Strominger-Yau-Zaslow conjecture and mirror symmetry via degenerations II

goboooao

: 50 190 (0)16:00 — 17:30
: Jean-Pierre Puel (000000000 (Universite de Versailles St Quentin) )

: A non standard unique continuation property related to Schiffer conjecture

:60 90 (O0)16:30 — 18:00
: W. Rundell (Texas A&M Univ.)

: Some Unsolved Inverse Spectral Problems

£ 60 190 (0)16:20 — 17:50
;00 00 (IRI-DNL)
:00000000000000000000O0ODNSO WebOODOOO

: 70 240 (0)16:00 — 17:00
: Noriko Yui (Queen’s University)

: On the modularity of Calabi-Yau varieties over Q

: 80 250 (O0)16:30 — 17:30
: Ronald C. King (Emeritus Professor, University of Southampton)

. Affine Weyl groups, grids, coloured tableaux and characters of affine algebras

:90 30 (0)16:00 — 17:30
: Fred Weissler (University of Paris 13)
: Finite time blowup of oscillating solutions to the nonlinear heat equation

:90 80 (O)11:00 — 12:00
: Federico Incitti (Sapienza Universit di Roma)

:Dyck partitions, quasi-minuscule quotients and Kazhdan-Lusztig polynomials

:90 220 (O0)14:45 — 15:45
: Jean-Dominique Deuschel (TU Berlin)

: Invariance principle for the random conductance model with unbounded conductances

000 (ajoint work with Martin Barlow)

300



00 :90 220 (O0)16:00 — 17:00
00 : Sergio Albeverio (Bonn 0 0)
O 0 : Asymptotic expansions of infinite dimensional integrals with applications

00 (quantum mechanics, mathematical finance, biology)

00 :100 140 (0)15:00 — 16:00

00 : Joachim Hilgert (Paderborn University)

00 : GCOE OO O OO ”Holomorphic extensions of unitary representations
OO00” 00 17”0verview and Examples”

00 :100 140 (0)16:00 — 17:30

00 : George Sell (OODOODO)

OO0 : 0000 ”Thin 3D Navier-Stokes equations” (30 00000000000000000O00O)
00000 1 Ultimate boundedness of solutions with large data and global attractors

00 :100 150 (O0)15:00 — 16:00

00 : Joachim Hilgert (Paderborn University)

00 : GCOE OO O 00O ”Holomorphic extensions of unitary representations
O0O00” 00 2 7”Geometric Background”

00 :100 150 (O0)15:00 — 16:00

OO0 : George Sell (DODOODO)

00 : 0000 ”Thin 3D Navier-Stokes equations”

000 30000000000000000000) 00 2 The role of the 2D limit problem

00 :100 160 (O0)15:00 — 16:00

00 : Joachim Hilgert (Paderborn University)

00 : GCOE OO O OO ”Holomorphic extensions of unitary representations”
00000 3 ”Highest weight representations”

OO0 :100 170 (O0)15:00 — 16:00

00 : Joachim Hilgert (Paderborn University)

OO0 : GCOE OO O OO ”Holomorphic extensions of unitary representations”
000 OO0 4 7Applications and open problems”

00 :100 300 (O)10:00 — 11:00
00 : Arnaud DUCROT (University of Bordeaux)

00O : Travelling wave solutions for an infection age structured epidemic model

00 :20090 10 50 (0)16:00 — 17:30
00 :0 000 (000000)
00 :GCOEODOODD 0000000000000 D00 (300000 10)

00 :20090 10 60 (O)14:00 - 15:30

00 :0 000 (000000)
00 : GCOEODODODO 0000000000000000 (300000 20)
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00 :20090 10 60 (0)16:00 — 17:30
00 :0 000 (000000)
00 :GCOEDOOOO D000000D000000000 (300000 30)

00 :20090 10 90 (O0)16:00 — 17:00
00 : Leevan Ling (Hong Kong Baptist University
00O : Effective Condition Numbers and Laplace Equations

00 :20090 10 140 (O0)13:30 — 14:00
OO0 :00 00 (D000 0000000000 oooooooo)
o0 .000b0oobooboboboobobooooobooooboboboonog

00 :20090 10 210 (O)16:50 — 17:50
00 : Erwin Bolthausen (University of Zurich)
00O : The quenched critical point of a diluted disordered polymer model

000 and the related question for the random copolymer

00 :20 20 (0)16:30 — 17:30
00 : Erwin Bolthausen (University of Zurich)
OO : On a perceptron version of the Generalized Random Energy Model

00 :20 40 (0)16:00 — 17:30
00 : Bendong LOU (DD OO)

O 0O : Traveling waves of a curvature flow in almost periodic media

OO0 :2050 (O0)17:00 — 18:30
00 : Freddy DELBAEN (00D 0O0OOOO0OO0OOOOOO)
0 0O : Introduction to Coherent Risk Measure

OO0 :20 120 (O0)17:00 — 18:30
00 : Freddy DELBAEN (0O 0O0OO0OOO0OO0OOOOOO)
0 0O : Introduction to Coherent Risk Measure

00 :20 190 (O0)17:00 — 18:30
00 : Freddy DELBAEN (0O 0O0OO0OOOOOOOOOO)
0 0O : Introduction to Coherent Risk Measure

00 :20 230 (0)16:20 — 17:50
00 : Stefano Olla (0O 0O 900)
O 0O : Macroscopic energy transport: a weak coupling approach

00 :20 230 (O0)16:40 — 16:10

00 : Herbert Spohn (0000000 OO)
00O : Some problems from Statistical Mechanics linked to matrix-valued Brownian motion
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£ 20 230 (0)16:20 — 17:50
.00 00 (0D00)
: TBA

20 260 (0)17:00 — 18:30
: Freddy DELBAEN (000 00000000000)

: Introduction to Coherent Risk Measure
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LI, Shumin OO OO00O0O
Odo0oooduooogoooooooo

304



LIANG, Xing 10000
00000000000000000000000

SVEGSTRUP, Rolf Dyre
gooboooobooooooo

KALMAN, Tamas
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PICHOT, Mikael Yves
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ROULLEAU, Xavier
oo0o0oO0oO0oO0ooOoOoOoO0oO0oO0

HAMILTON, Mark David
obooobOoboooooboooobooooonog
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9. 2000 OODOOOo4gd

Visitor List of the Fiscal Year 2008

obb2000000000000000000000O00OO00OOA0O0.
o0oo0o0,000 (0oooU0o0,0000), 00000000000 U0o0. 0o0ooo,o/0/
gbobooboobooooobo,ob02o0b0b00b0obo.obooog.

O Here is the list of a part of the foreign researchers who visited our Graduate School in the fiscal
year 2008.

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 2008.

e Rune Johansen (00000000000 0OOO0O) 4/11-6/30

e Sergey Yuzvinsky (Oregon 000000 O) 4/20-4/30

e Valentina Di Proietto (000 0000DO00O0O) 5/1-7/31

e Thomas Geisser (00 00000000000) 5/10-8/26

e Andre MARTINEZ (D000DO0OD 0OO0DO) 5/25-5/31

e Alexander Kitaev (Steklov Institute of MathematicsO O 0 0O) 5/27-6/29
e William Rundell (Texas A & M Universityd O 0 0 5/29-6/15

e David Colton (University of Delaware0 0 O) 6/2-6/11

e Marco Picasso (00000000000 OOOO)6/9-6/9

e Luc Tllusie (Univ. Paris XI (Orsay)0 000 0) 6/23-7/12

e Christine Tasson (000 70000000) 6/23-7/28

e Fabien Trihan (Nottingham 0000 O) 6/23-8/25

e Frans Oort (Utrecht Univ.0O 0O O0O) 6/30-7/7

e Olivier Brinon (0000000O00O0O) 6/30-9/12

e Gerard van der Geer (University of AmsterdamO 0 00 0) 7/3-7/11
e Otto van Koert (00O O0OOOOOO) 7/7-7/10

e Jesse Peterson (Vanderbilt 0000 0) 7/13-7/23

e George Elliott (Toronto 00 0000) 7/14-7/31

e Michael McQuillan (0000000000) 7/16-7/19

o Spyros Alexakis (00000000000) 7/16-8/20

e Kazufumi Ito (North Carolina State UniversityD O 0 ) 7/20-8/12

e Oleg Yu. Emanouilov (WColorado State UniversityDl 0 O) 7/21-7/30
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Yanbo Wang (Fudan UniversityD O O) 8/15-9/4

Don Zagier (000000000000 000000) 8/22-8/29
Ronald C. King (University of Southamptond O 00 ) 8/24-8/28

Belal Gharaibeh (University of Kentuckyd O 0O ) 8/30-9/6

Chuah, Keng Hoo (University of Kentuckyd O 0 ) 8/30-9/6

Li, Tianxiang (University of Kentuckyd 0O 0) 8/30-9/6

Fred Weissler (J000000000) 8/31-9/7

Francesco Brenti I000000000000) 9/6-9/12

Yves de Cornulier (Institute of Mathematical Research of Rennesd 00 0 0) 9/6-9/21
Cyril Houdayer (UCLAO O O) 9/6-9/21

Jean Jacod (Universite Paris 60000 0) 9/7-9/10

Jean Michel (Universite Paris VIID O OO O) 9/12-9/15

Xi Nanhua (Chinese Academy of Scienced O 0) 9/12-9/15

Hendrik Weber (000000000 OO0O0O) 9/14-9/19
Jean-Dominique Deuschel (00 000000000000 0O0O) 9/21-9/28
Emily Peters (UC BerkeleyD 0 O 0 10/1-10/28

Benoit Collins (000000000 OO0O) 10/1-09/3/31

Ghys, Etienne (ENS Lyon0 OO0 0O) 10/1-10/10

Nekrasov, Nikita (IHESO OO OO ) 10/3-10/8

Lesne, Annick (IHESOO OO O) 10/4-10/13

Joachim Hilgert (Paderbornd 00 O) 10/4-11/3

Oh Yong-Geun (University of Wisconsin-Madisond O 0 ) 10/5-10/11
Bourguinion, Jean Pierre (NewYork City Univ.0 0 0O ) 10/5-10/11
Voisin, Claire (IHESO OO0 O 0O 10/7-10/10

Kreimer, Dirk (IHESOO OO O) 10/8-10/15

Scott Morrison (UC Santa Barbarall O O) 10/8-10/19

Joseph F. Grotowski (J00000000000000000) 10/8-10/22
Dennis Eriksson (000 11000000000) 10/1-11/15

Dmitry Kaledin (0000000000 00) 10/9-09/1/31

George Sell (000000 00D0) 10/10-10/29

Jeffrey H. Giansiracusan (University of Oxfordd O O O 10/13-10/19

Kazufumi Ito (North Carolina State Universityd O O 0 10/13-10/18
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Arnaud Ducrot (00000000 O00O0O) 10/15-10/31

Mark Hamilton (0000000O00O0) 10/16-10/8/15

Yongnam Lee (Sogang Univ.0 O 0 0O 10/17-10/21

Pierre Parent (000000000 0OO) 10/20-10/26

Danielle Hilhorst (D000 D000 /CNRSO O OO OO 10/23-10/31
Serge ALINHAC (00D 0O0O0OOO0O0OOOOOOOL0/24-11/5

Matthieu Alfaro (000000000 D00) 10/25-11/2

Francois GERMINET (0 000000000000000000) 10/27-11/2
Daniel Caro (Universite de Caen0 0 0O 0O 0O ) 10/28-10/30

Fedor SMIRNOV (000 600000000O11/1-11/30

Andrei Pajitnov (0000 NantesDOO OO OODDO11/1-09/1/3

Xavier ROULLEAU (00 OO0OO0OO11/1-10/31

Thomas Andrew Putman (000000000000 000OO11/7-11/12
Ali BAKLOUTI (SfaxOUO QOO QOGQQ11/9-11/17

Jorge VARGAS (FAMAF-CIEMO 0000000 11/10-11/21

Olivier FOUQUET (COOOOOOOOO11/17-11/21

Jan HASKOVEC (Vienna University of TechnologyD 0000000 11/17-11/23
Mark Hoffmann (ENSAEO OO OODO11/17-11/28

Basile GRAMMATICOS (Paris 7 UniversityD O OO0 ) 11/17-11/30
Alfred RAMANI (Ecole Polytechniqued 00O 0O) 11/17-11/30

Alexandre BROUSTE (Universite du MaineO 000 00 11/24-12/1
Michael Soerensen(University of Copenhagend 000 OO ) 11/25-11/30
Yury KutoyantsO Universite du Mained 00 000 11/25-12/6

Genkai ZHANG (University of Goteborgd 0000000 11/30-12/5
Bertrand DEROIN (00 11 00000 012/1-12/20

Stefano M. TACUS (University of MilanOD 0 00 0O 012/1-12/28

Jijun LIU (South East Universityd O 0O) 12/1-09/2/15

Megumi Harada (McMaster Universityd 0 00 ) 12/4-12/13

Miles REID (00 0000000000) 12/6-12/15

Timothy LOGVINENKO (The University of Liverpoold O 0O ) 12/6-12/20
Thomas GEISSER (O California 00 00 0) 12/7-09/1/13

Srinivasan RAMAN (00000000000000) 12/7-09/1/13
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Kazufumi ITO (North Carolina State UniversityD 0 O ) 12/11-09/1/11
Eric OPDAM O Amsterdam 00 0000 0) 12/14-09/1/24

Leevan Ling (Hong Kong Baptist Universityd 00O ) 12/18-09/1/10
Mourad BELLASSOUED (Bizerte UniversityD 00 000 ) 12/24-09/1/6
Catherine OIKONOMIDES (Catherine OIKONOMIDESO O 0O 0O O )09/1/1-2/28
Jan MOELLERS (the University of Paderborn 0 0 0) 09/1/6-1/23
Stefaan VAES (Leuven 00000 00O) 09/1/7-1/13

Alin CIUPERCA (Toronto D0 O0OO0O) 09/1/7-1/18

Troels Steenstrup JENSEN (00000000000 D0O0O)09/1/8-2/1
Giuseppe Ruzzi (00 00O0OOO0OO0O) 09/1/9-2/6

Ganghua Yuan (Northeast Normal UniversityD O 0 ) 09/1/11-3/8
Patrick DELORME (Marseille Univ.0 0000 ) 09/1/12-1/19

Mogens FLENSTED-JENSEN (The Royal Veterinary and Agricultural UnivO O 0 00OO)
09/01/12-1/20

Erik VAN DEN BAN (Utrecht Univ.0 0 00 0) 09/1/12-1/20

Gerard van der Geer (Amsterdam OO0 M O0O000O0) 09/1/12-1/24

Zhuang NIU (0000000 0D0) 09/1/12-1/30

Alan McIntosh (Australian National UniversityD 000000 0O) 09/1/13-1/16
Gieri Simonett (Vanderbilt Universityd 0 0O 0 ) 09/1/13-1/23

Vladimir G. Romanov (Sobolev Institute of Mathematics, Novosibirsk10 0 0) 09/1/15-2/25
Vilmos Komornik (Univeristy of Strasbourgd 0O 000 ) 09/1/16-1/30

S. GRUSHEVSKY (Princeton 00 000 O) 09/1/17-1/24

N. I. SHEPHERD-BARRON (Cambridge 0000 0) 09/1/18-1/24

JongHae KEUM (KIASO 0 0) 09/1/18-1/24

R. LAZA (Michigan 0 0000000 009/1/18-1/24

Gerd FALTINGS (Max Planck Institute fur MathematikO O 00O ) 09/1/18-1/25
Luc ILLUSIE (Univ. Paris XI (Orsay)D0 0000 ) 09/1/18-2/7

Erwin Bolthausen (Zurich 00000 0) 09/1/18-2/8

Alessandro VERRA (Roma 000 00000O00O0) 09/1/19-1/24

Xu Xiang (Fudan Universityd O 0O ) 09/1/21-1/30

Ezio VASSELLI (0O O0OOOOO0OO) 09/1/24-2/6

Fioralba Cakoni (University of Delaware0d 0 00 0 0) 09/1/25-2/6
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Sebastien BOUCKSOM (Univ. Paris 700 000) 09/1/25-2/15

Clauido D’Antoni (00000 O0O0O0D0) 09/1/26-2/7

Yurii E. Anikonov (Sobolev Institute of Mathematics, Novosibirsk0 O 0 0 ) 09/01/26-2/12
Johannes Elschner (Weierstrass Institute, Berlind 0O O O 0 09/01/26-2/14
Pierre Colmez (Ecole Polytechniqued O 0O 00O ) 09/01/27-2/2

Yongji Tan (Fudan Universityd O 0 0 09/01/27-2/17

Ronnu Ramlau (Linz Universityd 00 00000 09/01/27-2/18

Vaughan F.R. JONES (Univ. California, Berkeleyd O O 0 09/01/28-2/3

Lucie BAUDOUIN (Toulouse Universityd O 0O O 0O 0 09/01/29-2/5

NGO, Bao Chau (TASO 0 0 0 09/01/29-2/5

00 00 (0000000000009/01/30-2/1

Jachyun Yang (NHA UNIVO O O 009/01/30-2/2

Wendelin Werner (0000000000 O09/01/30-2/14

Bendong Lou (Toulouse UniversityD O O O O 0 09/01/30-2/14

Stefano M. IACUS (University of MilanOD O 0000 2/1-2/8

Piermarco Cannarsa (Universit‘a degli Studi di Roma“ Tor VergataD 0 000 0O 2/2-2/13
Wenbin Chen (Fudan Universityd O 0 O 2/2-2/15

Jin Cheng (Fudan University( O O O 2/2-3/22

Herbert Spohn (Munchen 000000000 2/8-3/1

Mihai PAUN (Johannes Gutenberg-Universitt Mainz0 0 00 O 2/9-2/16

Bo BERNDTSSON (University Goteborgd 0 00 00O O2/10-2/16

Reinhard Hoepfner (Johannes Gutenberg-Universitt Mainz0 0 O 0 0O 2/10-2/20
Stefano Olla (Paris 9 00000000 2/11-2/25

Jeannette Woerner (Technical University of Dortmundd O 0 O O 2/14-2/26
Bernadette Miara (Ecole Sup’erieure d’Ing’enieurs en Electrotechniqued 00 00 02/14-3/2
Ludger Rueschendorf (University of FreiburgD O 00 O 2/17-2/22

Ernst Eberlein(University of Freiburgd 0 0 0 02/17-2/24

Victor Isakov (Wichita State Universityd O O O 2/27-3/7

Dietmar Hoemberg (Technical University of ChemnitzO O 0O 0 O 2/27-3/7
Shicheng WANG (00OO0OO00OOO3/1-3/8

Michel Cristofol (Univ. MarseilleD 000 00O 3/1-3/8

Patricia Gaitan (Univ. Marseilled 0000 0O 3/1-3/8
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Thomas ZINK (Bielefeld 0000000 3/1-3/31

Yves Dermenjian (University of MarseilleD 0 00 00 3/3-3/8
Olivier Poisson (University of Marseilled 00 00 O 3/3-3/8
J. Ralston (UCLADO 00 03/5 3/8

Kazufumi ITO (North Carolina State Universityd O O O 3/5-3/16
Roger Zierau (Oklahoma State University0d O O O 3/5-3/21
Bernhard Kroetz (Max Planck Institut0 0 0 00O 3/11-3/18
Salah Mehdi (Paul-Verlaine Universityd 00 0 00O 3/11-3/19
Tobias Kuna (Reading 000 00O 3/11-3/25

Thomas Geisser (00000000000 OO0O3/5-3/16
Oleksandr Kutovyi (Bielefeld 0000000 3/16-3/29

Mark Gross (000000000 (0000000)00003/21-3/28
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