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[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. Our idea of checking whether the
models work like the real visual system is to
use visual illusions: We perceive frequently vi-
sual illusions. Therefore if the models repre-
sent some parts of the visual information pro-
cessing by the brain, our models must produce
“visual illusions”. Furthermore, visual illusions
play not only such a role but also another im-
portant role in our study: I think thak if we
find out some mathematical algorithm which
lets computers produce “visual illusions”, we
can speculate from the algorithm mechanisms
of mysterious parts of vision.

[Results] (1) I found a new mathematical

model of nonlinear visual information process-

ing in V1 in the brain. The model provides us
accurate computer simulations of certain visual
illusions such as Hermann grid, Mach band,
Chevreul illusion, etc. (2005). (2) In 2009, I
obtained with S. Arai new tight framelets mod-
eled after functions of simple cells in V1. We
call them simple pinwheel framelets. Moreover,
implementing our framelets to a computer, we
studied image processing. (3) We studied the
fractal spiral illusion which was found by me
and S. Arai.

ation, we found a new class of geometrical il-

From a neuroscientific consider-

lusions. In order to investigate them, we pro-
posed a new mathematical method called “ge-
ometrical filtering”. We speculate that the ge-
ometrical filtering works similar to certain neu-

rons in V4 of the brain.

B.ODOOO

1.0000: “DCOob0oooorgobboon
2010, 00000 4634xi.

2. H. Arai and S. Arai: “Framelet analysis of
some geometrical illusions”, Japan Indus-
trial and Applied Mathematics, to appear
(Invited Paper).

3. H. Arai and S. Arai: “2D tight framelets
with orientation selectivity suggested by
vision science”, JSTAM Letters, 1 (2009)
9-12 (Invited Paper).

4.0000: “00000000000000
000000000’0000000000
29 (2009) 10-17.

5. 0000: “000000007000000
000 (010 0000000000000
000, 542 (2008), pp.64-69; 0 20 000
00000000000000000oO,
543 (2008), pp.78-83; 0 30 000000
0000000000000O0O0O00OoO,
544 (2008), pp.63-68; 0 40 00 DO 0O
0000000 /000000000000
000000, 545 (2008), pp.72-77; O 5
0 000000000000000000
000000; 546 (2008), pp.78-83; 0 6
0 0000000, 547 (2009), pp.75-79+
0oooO002000)
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. H. Arai and S. Arai: “Finite discrete, shift-
invariant, directional filterbanks for visual
information processing, I: Construction”,
Interdisciplinary Information Sciences, 13
(2007), 255-273.

. H. Arai:

sual information processing and discrete

“Achromatic and chromatic vi-

wavelets”, invited paper in Frontiers of
Computational Science (Springer-Verlag),
pp-83-89, 2007.

. 0000 (D0000): “000D0000
oo”00000100000o0o0oooo
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. H. Arai:

sual information processing based on dis-

“A nonlinear model of vi-

crete maximal overlap wavelets”, Interdis-
ciplinary Information Sciences, 11 (2005),
177-190.
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070000000VISION, J. of Vision Soc.
Japan, 17 (2005), 259-265
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Nonlinear models of vi-
sual information processing and applica-
tions to visual illusions, DFG-JSPS Conf.
Infinite Dimensional Harmonic Analysis,
Univ. Tokyo (Japan), Sep.,11, 2007.
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Applications and analysis of the semismooth
Newton method for non-smooth equations as-
sociated with a general class of nonsmooth vari-
ational problems will be presented. The semis-
mmooth Newton method is a generalized New-

ton method for a class of the Lipschitz but

It has

been used to solve non-smooth equations that

not C!' equations in Banach spaces.

arise in the constrained optimization, varia-
tional inequality, contact and friction problems
and mathematical finance, and numerical par-
In the case of the

variational problem the nonsmooth equation is

tial differential equations.

reduced from the necessary optimality condi-
tion for minimizing the cost functional involv-
ing L', L> and TV (total variation) norms
and/or subject to the point-wise constraint of
the solution and its gradient. In the image anal-
ysis and the control problem the L' norm is
used to obtain the spike and impulsive solu-
tions and T'V norm is used to capture the edge
and the discontinuity in the image. A robust
algorithm based on the primal and dual vari-
able and the semismooth Newton is developed
and analyzed.

Inverse problems for scattering, imaging science
and tomography are analyzed. In order to de-
velop the stable inverse of compact linear oper-
ators the nonsmooth Tikhonov regularization
is used. The non-quadratic fidelity and reg-
ularization is essential for developing the fea-
ture enhancement/preserving (like edge, spar-
sity and texture) reconstruction. A novel crite-
rion for choosing regularization parameters for
nonsmooth Tikhonov functionals is developed.
The proposed criterion is solely based on the
value function, and thus applicable to a broad
range of functionals. Especially, it is most effec-
tive for the nosmooth Tikhonov regularization
analytically and a posteriori error estimates are
derived. An efficient numerical algorithm for
computing the minimizer is developed, and its
convergence properties are also studied. Nu-
merical results for several common nonsmooth
functionals are tested and demonstrate the ap-
plicability of our algorithm.

Higher order finite difference schemes are de-
veloped for the interface problems in acous-
tic/EM/elastic scattering problems and incom-
pressible Navier Stokes flows. Our approach is
based on based on Cartesian staggered MAC
grids and the sharp interface treatment via

immersed interface method. The direct time



and space fourth order numerical integration
method is developed for the wave propaga-
tion and scattering in heterogeneous media. It
is a storage saving and efficient method and
The high order

method can resolve a necessary accuracy with

very simple to implement.

a courser grid and thus provides an efficient
direct time domain simulation. The methods
also are tested for the eigenvalue problem for
the EM/acoustic waveguide problems and heat
and Stokes equations.

A nonlinear semigroup approach for fractional
evolution equations in Banach space is devel-
oped. There are increasing interests and appli-
cations in a wide areas of physics and engineer-
ing science including the so-called continuous
time random walk process and the Levy pro-
cess model for the mathematical finance. The
semigroup method allows us to establish the
wellposedness for a general class of fractional
evolution equations and the regularity and sta-
bility of the solutions. It also one can be used
for the derivation and analysis of numerical in-

tegration methods.

B.OOOO

1. K. Ito, “An optimal optical flow”, STAM
J. Control Optim. 44 (2005), 728-742

2. 7. Li and K. Ito, The Immersed Interface
Method-Numerical Solution of PDEs in-
volving Interfaces and Irregular Domains,
SIAM Frontier Series in Applied Mathe-
matics, FR 33, 2006.

3. H.T. Banks, K. Ita, K. Kepler and J.A.
Toivanen, “Material surface design to
counter electromagnetic interrogation of

targets”, STAM J. Appl. Math. 66 (2006),
1027-1049.

4. K, Ito and K. Kunisch, “Parabolic vari-
ational inequalities: the Lagrange multi-
plier approach”, J. Math. Pures Appl., 85
(2006), 415-449.

5. K. Ito and K. Kunisch, Lagrange Multiplier
Approach to Variational Problems and Ap-

plications, STAM Advances in Design and
Control, 2008

6. K. Ito and K.kunisch, "Reduced Order
Control Based on Approximate Inertial
Manifolds”, STAM J. Numerical Analysis,
46 (2008), 2867—2891.

7. K. Ito, K. Kunisch and G. Peichl, ”Vari-
ational approach to shape derivatives”,
ESAIM Control Optim. Calc. Var. 14
(2008), 517-539.

8. K. Ito and J. Toivanen, ”Lagrange Multi-
plier Approach with Optimized Finite Dif-
ference Stencils for Pricing American Op-
tions Under Stochastic Volatility”, STAM
J. Sci. Comput. 31 (2009), 2646-2664.

9. K. Ito and K. Kunisch, ”On a semi-smooth
Newton method and its globalization”,
Math. Program. 118 (2009), Ser. A, 347—
370.

10. K. Ito, Z. Li and M.C.Lai, "A well-
conditioned augmented system for solving

Navier-Stokes equations in irregular do-

mains”, J. Comput. Phys. 228 (2009),
2616-2628.
c.oooa

1. Oberwolfach Workshop, Optimal Control
of Coupled Systems of PDEs, April, 2005.

2. International Workshop on Control of Infi-
nite Dimensional System, Waterloo, July,
2005.

3. International Conference on Scientific

Computing, Nanjing, June, 2005.

4. International Workshop on Control of Infi-
nite Dimensional System, Waterloo, July,
2005.

5. ICTAM, Zurich, July, 2007.

6. Oberwolfach meeting on Control of PDEs,
March, 2008.

7. Control of Physical Systems and PDEs at
IHP, Paris, July 2008



8. Latin American Workshop on Optimiza-
tion and Control, Quito, July, 2008.

9. Control and Inverse problems in PDEs at
CRIM, Marseille, Feb. 2009.

10. Coherence, Control and Dissipation at
IMA, U. of Minnesota, March, 2009.
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timization and Calculus of Variations

European Series in Applied and In-

G. OO
SIAM Oustanding Paper Award, 2006.
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In the aademic year 2009 I developed a gen-
eral theory of operations on a Weyl algebra
which contains generalizations of Katz’s middle

convolutions, gauge transformations, Laplace

transformations ets. for a class of ordinary dif-
ferential equations and studied linear algebraic
differential equations (paper [10], talks [7-10]).
In particular I obtained explicit results on con-
fluences, contiguous relations, series expansions
and integral expressions of the solutions of
Fuchsian ordinary differential equations and
classifies their spectral types and showed the
existence theorem of the corresponding univer-
sal model. As a trivial case this existence the-
orem implies an affirmative answer to an open
problem by Nicholas Katz asking the existence
of a single Fuchsian differential equation with-
out an apparent singularity realizing the rigid
local system. Moreover I calculated the con-
nection coefficients in the connection problem
for the equation and got a necessary and suf-
ficient condition for the irreducibility. Using
this method, I also studied special functions
with several variables including Appell hyper-
geometric functions.

I wrote a computer program which calculates
the differential equation, the condition for the
irreducibility, series expansions and integral
representations of its solution by giving the
spectral type of the equation, gives the TEX
source of the results and shows the answers in

a display.
B.OODOO

1. T. Oshima, “A classification of subsys-
tems of a root system”, math.RT /0611904,
2006, 47pp.

2. T. Oda and T. Oshima, “Minimal poly-
nomials and annihilators of generalized
Verma modules of the scalar type”, Jour-
nal of Lie Theory, 16 (2006) 155-219.

3. 0000000000 Whittaker 007, 0
000000000000,0000000
000 1467 (2006), 7T1-78.

4. T. Oshima, “Commuting differential op-
erators with regular singularities”, Alge-
braic Analysis of Differential Equations,
Springer-Verlag, Tokyo, 2007, 195-224.

5. T. Oshima, “Annihilators of generalized

Verma modules of the scalar type for



10.

. T. Oshima,

. T. Oshima,

classical Lie algebras”, Harmonic Analy-
sis, Group Representations, Automorphic
forms and Invariant Theory, in honor of
Roger Howe, Vol. 12, Lecture Notes Series,
National University of Singapore, 2007,
277-319.

. T. Oshima, “Completely integrable quan-

tum systems associated with classical root
systems”, SIGMA, 3-071 (2007), 50pp.

“Classification of Fuchsian
systems and their connection problem”,
arXiv:0811.2916, 29pp, accepted for pub-

lication.

“Katz’s middle convolution
and Yokoyama’s extending operation”,
arXiv:0812.1135, 18pp.

. T. Oshima and N. Shimeno, “Heckman-

Opdam hypergeometric functions and

their specializations”, preprint, 34pp.

T. Oshima, “Fractional calculus of Weyl
algebra and Fuchsian differential equa-

tions”, preprint, 115pp.

c.0oon

1.

“000 Fuchs OO OOOOO”, 04700
ooo0ooOooooooooooo,oo0
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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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1. T. Tsuda, K. Okamoto and H. Sakai :
Folding transformations of the Painlevé
equations, Math.Annalen, 331 (2005),

165-229.

2. Y. Ohyama, H. Kawamuko, H. Sakai and
K. Okamoto :
equations V, third Panlevé equations of
the type Pii(D7) and Pip(Ds), J. Math.
Sci. Univ. Tokyo 13 (2006) 145-204.
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3. The differential equations satisfied by the
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lectures)d A Newton institute Workshop
on Painlevé equations and monodromy
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5. From Strasbourg to Tokyo, 00 0000
O From Painlevé to OkamotoOO 0 OO0 0O
2008 0 6 O



6. The differential equations satisfied by the
tau-functions of the degenerate Garnier
systems, Journées franco-japonaises en

I'honneur de Kazuo Okamoto autour des
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(A) Projects on Whittaker functions: The pa-
per on the explicit formulae for the radial part
of Whittaker functions with minimal K-type
belonging to the principal series represenations
of SL(n,R) was completed as a preprint ”Cal-
culs of principal series Whittaker functions on
SL(n,R)” UTMS 2009-10 (joint work with
Taku Ishii of Sekei Univ.).

(B) Projects on matrix coefficients of represen-
tations: The paper on the asymptotic expan-
sion of the middle discrete series with mini-
mal K-type of SU(2,2) was submitted and ac-
cepted by J. of Funct. Analysis. This is a joint
work with T. Hayata (Yamagata Univ.) and
H. Koseki (Mie Univ.).

(C) Project on the dual canonical basis of sim-
ple gl, modules: About the attempt to have ex-
plicit]l expression of the action of simple weight
vectors on the dual canonical basis in simple
gl,-modulues, parametrized by Gelfand-Tsetlin
patterns, we can accumulate more examples.
It is still far from completion, but we shall
try to find apllication of the present partial re-

sults. For eaxmple, we should have application



to explicit formulae of spherical functions on
GL(4,C) and Sp(4,R) = Sps(R).
Conferences and workshops: I was the orga-
nizer or one of organizers of the following meet-
ings.

(A) Workshop on modular varieties at Noda,
December 2009, at the Noda Campus of the
Tokyo Univ. of Science

(B) Automorphic forms/representations and
associated L-functions and periods, January
2010, RIMS workshop (but held at the Komaba
Campus of Tokyo Univ.).

(©)

processors,

Associtations scheme and formula-

March 2010 at the
Campus of the Univ. of Tokyo.

Komaba
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in Journ. of Funct. Analysis.

2. Masatoshi Iida (00O O) and T. Oda:
“Exact power series in the asymtotic ex-
pansion of the matrix coefficients with the
corner K-type of Pj-principal series repre-
sentations of Sp(2,R)”, J. of Math. Sci.,
the Univ. of Tokyo 15 (2009), 512-543.

3. T. Oda and J. Schwermer:

Hodge structures of Shimura varieties at-

“On mixed

tached to inner forms ofthe symplectic
group of degree two”, Tohoku Math. J.
(2) 61 (2009), 83-113.

4. T. Oda and Masao Tsuzuki (OO OO ):
“The secondary spherical functions and
Green currents associated with symmetric
pairs”, Pure and appl. math. quaterly 5
(2009), 977-1028.

5. Miki Hirano (00O O) and T. Oda: “Cal-
culus of principal series Whittaker func-
tions on GL(3,C)”, J. Funct.
256 (2009), 2222-2267.

Analysis

6. Tatsuo Hina (00O 0O0O), T. Ishii and T.
Oda: “Principal series Whittaker func-
tions on SL(4,R), To appear in RIMS

Kokyuroku Bessatsu.
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7. T. Oda and Masao Tsuzuki: “The sec-
onsary spherical functions and Green
currents associated with  symmetric

pairs (announcement of results)”, RIMS

Kokytiroku Bessatsu B7 (2008), 121-135.

8. T. Oda, M. Hirano and T. Ishii: “Whit-
taker functions for Pjprincipal series rep-
resentations of Sp(3,R)”, Adv. in Math.
215 (2007), 734-765.

9. T. Oda and Kazuki Hiroe (0O 0O O):
“Hecke-Siegel’s pull-back formula for the
Epstein zeta function with harmonic poly-
nomila”, J. Number Theory 128, (2008),
835-857.

10. T. Oda, M. Hirano and T. Ishii: “Con-
fluence from Siegel Whittaker functions to
Whittaker functions on Sp(2,R)”, Math.
Proc. Camb. Phil. Soc., 141 (2006), 15-
31.
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tion theory of reductive groups — local and
global aspect”, Erwin Schrodinger Inter-
nat. Insit. for Math. Physics, 00 00O
oooooog,20090 10

3. “Matrix coefficients of the large discrete
series of Sp(2,R)”, Number Theory Sem-
inar, Harvard Univ., Math. Department,
20080 90O

4. “Cohomological Siegel modular forms of
genus 27, 0000, Postec (DOOOOO),
00000 (Pohang), 20090 50

5. Explicit formulae of Pj-principal series
Whittaker functions on Sp(3,R), Confer-
ence on L-functions, 0 0O 0O O 02006 O 2
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6. Secondary spherical functions and the as-
sociated Eisenstein-Poincaré series, Intern.
Conf. on representations of real reductive
groupss, Tata Institute for Fudamental Re-
seach, 2006 0 10

7. Principal series Whittaker functions on
GL(3,C), 00 000ouoooooooog
googz20050 1100
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1. A system of fifth-order non-linear par-
tial differential equations related to C°-
class surfaces which include several fam-
ilies of circles

We consider any C®-class surface in R?, which
includes several families of circles. For ex-
ample, any solid torus T? (4 familes of cir-
cles), Blum’s cyclides (6 families of circles). In
this year, with Professor N. Takeuchi of Tokyo

GAKUGEI Univ., we found a system of fifth-



order non-linear partial differential equations in
two variables related to such surfaces. As ap-
plications, we obtained the analyticity of such
surfaces and that such surfaces are classified by
at most 21 real parameters.

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

We proved some decomposition theorem, which
is useful to see the compatibility of composi-
tions for analytic pseudodifferential operators
between kernel function expressions and coho-
mological expressions.

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

Professor Yasuo Chiba of Ibaraki University
succeeded in constructing some good solutions
for the weakly hyperbolic operators whose char-
acteristic roots degenerate only on the initial
hypersurface; solutions whose singularities are
only either one of the characteristic roots. He
employed essentially a kind of coordinate trans-
formations with fractional power singularities,
for example ' = t%, 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(#') by t' = 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 ¢’ = +0, that
is, mild hyperfunctions. Kataoka succeeded
in characterizing such extended classes of mild
hyperfunctions admitting fractional coordinate
transformations by using their quantized Leg-
This theory directly

gives the theoretical justifications of Chiba’s

endre transformations.

construction methods.
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1. “C. H. Lee’s results on exponential calcu-
lus of minimum type pseudodifferential op-
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The possible values of the Jones indices of
subfactors have been studied since 1980’s and
they are now completely determined. That is,
the possible values are of the form 4 cos? 7/n,
n =3,4,5,..., when they are below 4, and all
the values larger than or equal to 4 are also
realized. In the operator algebraic approach
to conformal field theory, we study local con-
formal nets, which are certain families of von
Neumann algebras, and we have studied the
problem to determine the possible values of the
Jones indices of local conformal nets of subfac-

tors with Carpi and Longo. It is easy to see

14

tha all positive integer values are realized. Be-
sides these values, we have shown that the two
smallest values are 4 cos(7/10) and 3+ /3. In
connection to this result, we have also classified
possible braiding structures on the objects cor-
responding to the even vertices of the Dynkin
diagrams for the A-D-E subfactors.

We have also continued our operator algebraic
studies on boundary conformal field theory and

superconformal field theory.
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Mathematical Physics”, Springer (2009),
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Virasoro algebra, Commun. Math. Phys.
295 (2010), 71-97.

. Y. Kawahigashi: From operator algebras
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Phys. 51 (2010), 015209.
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An algebraic fiber space is a surjective mor-
Once 1

proved a semipositivity theorem, which asserts

phism between algebraic varieties.

that the direct image sheaf of the canonical
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sheaf is positively curved along the base space
of the fiber space including the degenerate lo-
cus. This fact is related to the existence of
the moduli space of algebraic varieties which
appear as the fibers, as well as its compactifi-
cation. The theorem is applied in many situa-
tions of higher dimensional algebraic geometry.
On the other hand, it is becoming important to
study reducible algebraic varieties. So I proved
a generalization of the semipositivity theorem
in the case where the total space is not neces-
sarily irreducible. The key point of the proof
is to define suitable weight filtrations of certain
mixed Hodge structures. I defined the weights
using the codimensions of the supports of the
relevant sheaves, so that they are compatible
with the residue homomorphisms.

In the area of the minimal model theory, I ob-
tained some lemmas on the polytope decompo-

sitions in the space of divisors.

B.OOOO

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

1. Y. Kawamata: Semipositivity

. Y. Kawamata: Remarks on the cone of di-
visors. arXiv:0909.3621.

. Y. Kawamata: Finite generation of a
canonical ring. Current Development in
Mathematics 2007, International Press,

2009, 43-76.

. Y. Kawamata: Derived categories and bi-
rational geometry. in Algebraic Geometry
Seattle 2005, Proceedings of Symposia in
Pure Mathematics 80.2 (2009), American
Mathematical Society, 655—665.

Flops connect minimal
RIMS, Kyoto Univ.

. Y. Kawamata:
models. Publ.
44(2008), 419-423.

. Valery Alexeev, Christopher Hacon, Yu-
jiro Kawamata: Termination of (many)

4-dimensional log flips. Invent. Math.

168(2007), 433-448.

. Y. Kawamata: A product formula for vol-

umes of varieties. appendix to a paper by



. Y. Kawamata:

.goooo:

De-Qi Zhang. Math. Ann.
No. 4, 972-974.

339(2007),

Deriwed equivalence for
stratified Mukai flop on G(2,4). In Mir-
ror Symmetry V, Noriko Yui and James D.
Lewis, eds., AMS/IP Studies in Advanced
Mathematics 38(2006), 285-294.

0ooooooooo.
58(2006), 64-85

oo

10. Y. Kawamata: Derived categories of toric

varieties. Michigan Math. J. 54 (2006),
517-535.
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many, September 25, 2009.
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28, 2009.
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Related Topics, Pohang Univ. Sci. Tech.,
Korea, August 18-21, 2009.

. Categorical crepant resolutions of simple
singularities. Plenary Lecture, 1st PRIMA
Congress, Univ. New South Wales, Aus-
tralia, July 6-10, 2009.

Classifi-
cation of Algebraic Varieties, Schiermon-
The Netherlands, May 10-15,

. Categorical crepant resolution.

nikoog,
2009.

. Categorical crepant resolutions of simple
singularities. MSRI Berkeley, USA, April
7, 2009.

. Categorical crepant resolutions. Sogang

Univ., Seoul, March 12, 2009.
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Nonlinear nonequilibrium phenomena appear
in various natural phenomena and understand-
ing these phenomena is important in various
science and technology. Among them nonlinear
parabolic equations describing nonlinear phe-
We studied

various properties of solutions and contributed

nomena are important to study.

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
moreover proved for two-dimensional flow
with almost periodic initial data the sum
of modulus of amplitude does not blow up
in finite time under some condition on ini-
tial data.

. 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



However, for
We

consier a (hyper) surface generated by a

without becoming convex.

noncompact surfaces less is known.

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-
Its

evolution equations includes subdifferen-

Thomson effect on crystal surfaces.

tial of singular interfacial energy, which
may not be viewed as usual partial differ-
ential equations. We constructed a solu-
tion whose flat part actually breaks when

supersaturation outside crystals is given.
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. E. Yokoyama, Y. Giga and P. Rybka, A mi-
croscopic time scale approximation to the

behavior of the local shape on the faceted
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I did research on the following topics.

(1) Application of Malliavin calculus to transi-
tion probability of absored diffusion processes.
(2) New numerical computaion method for ex-
pectations of diffusion processes with Dirichlet
boundary condition.

(3) Derivation of Brownian Motion from a clas-
sical mechanical motion of a heavy particle in
1-dimensional space which interacts with a free

wave of random initial conditions.
B.OOOO
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1. Images of quantum representations of
mapping class groups

There is an action of the mapping class groups
on the space of the conformal blocks for Rie-
mann surfaces. In a joint work with Louis Fu-
nar we gave qualitative estimate for the images
of such quantum representations of mapping
class groups. In particular, we showed that the

image of any Johnson subgroup contains a non-
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abelian free group. We gave an answer to con-
jectures by Squier on Burau representations of
braid groups.

2. The space of conformal blocks and lo-
cal system homology

I gave a description of the space of conformal
blocks in the case of genus 0 by means of the
homology of a local system on the complement
of certain hyperplane arrangements. Based on
this method I proved that the natural KZ con-
nection for the space of conformal blocks is a
Gauss-Manin system.

3.
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.

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

conténcatl, On orbit configuration spaces
associated to groups acting on the upper
half plane, Journal of Pure and Applied
Algebra, 213, (2009), 2289 — 2300.

. T. Kohno: Hyperplane arrangements, lo-
cal system homology and iterated integrals,

preptint.

. T.Kohno: The volume of a hyperbolic sim-
plex and iterated integrals, Series on Knots
and Everything 40 (2007) 179-188.

. T. Kohno:

spaces and link homotopy invariants, in

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

. Bar complex, configuration spaces and fi-

nite type invariants for braids, Topology



and Tts Applications, 157, (2010), 2-9.

. L. Funar and T. Kohno On images of
quantum representations of mapping class
groups, preprint. submitted to Quantum

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

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

. Braids, Drinfel’d associator and rational
homotopy, Braids, Knots and Applica-
tions, Univ. de Montpellier, France, June
10, 2008.

. Bar Complex of Orlik-Solomon algebra
and rational universal holonomy maps,
Conference in honour of Peter Orlik, Fields
Institute, Toronto, Canada, August 21,
2008.

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

. 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

. 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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1.

1.

1.

Homology of local systems on configura-
tion spaces and conformal field theory,
Beijing Program on Algebraic Topology
2009, Chinese Academy of Sciences, Bei-
jing, May 27, 2009

. Local systems on configuration spaces and

the space of conformal blocks, Conference
Solstice, Univ. Paris VII, June 17, 2009

Topology of the complements of hyper-
plane arrangements, local system homol-
ogy and iterated integrals, The 2nd MSJ-
SI” Arrangements of Hyperplanes”, survey
talk, Hokkaido University, August, 2009
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O00000000On=10000 Bernstein—
Reznikovl]DDD[l[l[4].

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 ([B-1]), we determined an ex-
plicit form of the unitary inversion operator on
the L2-model on the isotropic cones, that gen-
eralizes the FEuclidean Fourier transform. An
original deformation theory was introduced in
[3].

2. Multiplicity-free representations

I made in [1] systematic and synthetic appli-
cations of the original theory of wisible actions
on complex manifolds to multiplicity-free theo-
rems, in particular, branching problems to sym-
metric pairs.

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, and determined when the
tangential space forms of general signature ad-
mits compact forms by means of the Radon-
Hurwitz number with Yoshino. See [6] for a
survey.

4. Theory of discrete branching laws

In the paper [6], 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 generalized the classic Weyl calculus to

high dimensions, and found explicitly the com-



position formula [2].

5.B. Inspired by the idea of prehomogeneous
spaces, I studied multipliers with high symme-
tries with Nilsson [5, 7].

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

and Pevzner [4].
B.OOOO

1. T. Kobayashi, “Multiplicity-free theorems
of the restrictions of unitary highest weight
modules with respect to reductive sym-
metric pairs”, Representation Theory and
Automorphic Forms, Progr. Math., vol.
255, Birkhduser, 2007, pp. 45-109. ISBN
978-0817645052.

2. T. Kobayashi, B. @Qrsted, M. Pevzner and
A. Unterberger, “Composition formulas in
the Weyl calculus”, J. Funct. Anal. 257
(2009), 948-991.

3. S. Ben Said, T. Kobayashi and B. Qrsted,
“Generalized Fourier transforms Fy ,”, C.
R. Math. Acad. Sci. Paris 347 (2009),
1119-1124. Tts full paper (74 pages) is
available at arXiv:0907.3749.

4. J.-L. Clerc, T. Kobayashi, B. Orsted
and M. Pevzner, “Generalized Bernstein—
Reznikov integrals”, 40 p.p., Mathematis-

che Annalen (to appear).

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

6. T. Kobayashi, “Hidden symmetries and
spectrum of the Laplacian on an indefi-
nite Riemannian manifold”, In: Spectral
Analysis in Geometry and Number The-
ory (in honor of Professor Sunada, ed. M.
Kotani), Contemp. Math. 484 (2009), 73—
87. Amer. Math. Soc.

7. T. Kobayashi and A. Nilsson, “Indefi-
nite higher Riesz transforms”, Arkiv for
Matematik 47 (2009), 331-344.

8. T. Kobayashi, “On discontinuous group

actions on non-Riemannian homogeneous
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spaces”, Sugaku Expositions 22 (2009), 1-
19. Amer. Math. Soc.

Oo]

. 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., 00O DOO0O0O, 171 pages.

.0000,0000,000000000,

ooo0o, 2005 610 pp. ISBN 978-
4000061429.
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. Discontinuous  Groups on  pseudo-

Riemannian  Spaces, Mathematische
Arbeitstagung 2009, Max-Planck-Institut
fir Mathematik, Bonn, Germany, June
2009.

. Global Geometry and Analysis on Locally

Symmetric Spaces—Beyond the Rieman-
nian case, Yale University 0 O O, USA,
March 2009.

. Conformal Geometry and Schrodinger

Model of Minimal Representations (open-
ing lecture), Bent Orsted 00 60 O O O
O 000O: Representations, Lie groups,
and Conformal Geometry, Goéttingen, Ger-
many, April 2009.

. Branching Problems for Zuckerman’s De-

rived Functor Modules, Representation
Theory and Mathematical Physics (Gregg
Zuckerman 00 6000 00000), Yale
University, USA, October 2009.

. Restriction of Unitary Representations to

Reductive Subgroups, Encuentro de Teoria
de Lie (Jorge Vargas 00 60000000
0), Cérdoba, Argentina, November 2009.

. 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
O0000O0OO0OO0OO0OO0OO0OOO), University
of Tokyo, Japan, January 2009.
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10.
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1.

metric Spaces, Geometry and Analysis of
Automorphic Forms (00000000
000000), the University of Tokyo,
Japan, September 2009.

. Conformal Geometry, Schrodinger Model

of Minimal Representations, and Defor-
mation of Fourier Transforms, (8.A.-8.F.
gooooooboooobouooobod
Oo000oooooooooooon)
8.A. Symmetry and Physics, Yale Uni-
versity, USA, March 2009; 8.B. Research
Seminar “Lie Theory,” Universitat Pader-
born, Germany, April 2009; 8.C. 83éme
Rencontre entre physiciens théoriciens et
mathématiciens (Encounter between the-
oretical physicists and mathematicians),
Institut de Recherche
Avancée, Strasbourg,

2009; 8.D. Representation Theory XI,
Dubrovnik, Croatia, June 2009
8.E. Representation Theory

Mathématique
France, June
(two
lectures);
of Real Reductive Groups, University of
Utah, Salt Lake City, USA, July 2009;
8.F. Workshop on Integral

and Group Representations,

Geometry
Tambara
Institute of Mathematical Sciences, the
University of Tokyo, Japan, August 2009.

. Applications of Branching Laws to Certain

Problems on Global Analysis, The Sev-
enth Workshop in Lie Theory and its Ap-
plications, Cérdoba, Argentina, November
2009.

Visible Actions and Multiplicity-free Rep-
resentations, Plenary Series Lectures, The
30th Winter School on Geometry and
Physics, Srni, Czech, January 2010.
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. Visible Actions and Multiplicity-free Rep-
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O0o0UOoooooO. (The 30th Win-
ter School on Geometry and Physics, Srni,
Oo00,0000,00000)
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(00)00 OO (OSHIMA Yoshiki): Re-
striction of derived functor modules to
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semisimple symmetric spaces (0 0: 00O
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1.

Managing Editor, Japanese Journal of
Mathematics (00 00 0) (2005-)

. Managing Editor, Takagi Booklet, vol. 1-5

(00O0O00) (2005-)

. Editor, Geometriae Dedicata (Springer)

(2000~ )
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11.

12.

. Editor,

. Editor,

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

)

. Editor, International Journal of Mathe-

matics (World Scientific) (2004- )

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

. Editor, Journal of Mathematical Sciences,

The University of Tokyo (2007 )

. Editor, Advances in Pure and Applied

Mathematics (de Gruyter) (2008- )

. Editor, Kyoto Journal of Mathematics

(2010~ )

Editor in Chief, Journal of Mathematical
Society of Japan (0 00O 0O ) (2002-2004;
2004-2006), Editor (1998-2006)

Editor, Publications RIMS (2003-2007)

Editor, Progr. Math. vol. 255 (with W.
Schmid, J.-H. Yang), Birkhauser, 2007
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Jury, Habilitation, Reims

France (2006)

University,
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20.

0000000, 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, 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
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H. Ochiai and H. Sekiguchi)

0000000, Mathematics: From To-
day to Tomorrow—Global COE Opening
Symposium at Tokyo, 0O 00O, 20090 1
030020 10 (with Y. Kawahigashi,
Y. Kawamata and T. Saito)

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

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

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

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

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

Ooooood, IPMU workshop: Quan-
tizations, integrable systems and represen-
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HZ(U,Z/nZ) ~

Hom (H"™ (Uey, Z/nZ(d)), Z/nZ) (i > 0)

ooooo
m°(U)/n ~ Hom (H" (U, Z/nZ(d)), Z/nZ)

000000000 Schmidt-Spiess 00 0000
O0:=000000000000000000
Oo00ooooooooooooooooooo

The main result generalizes higher dimensional
class field theory in a framework of motivic co-
homlogy theory. Higher dimensional class field
theory generalizes the classical class field the-
ory established by Takagi-Aritin. It is a ge-
ometric class field theory which controls the
abelian fundamental group 7% (U) of an arith-
metic scheme U by a higher idele class group
Higher

dimensional class field theory has been estab-

defined by using algebraic K-theory.

lished by a series of joint works with Kazuya
Kato in 1980’s. Recently a new trend has be-
gun to reform higher class field theory by us-
ing motivic cohomology. Motivic cohomology
of arithmetic schemes is an important object
to study in arithmetic geometry. It includes
the ideal class group and the unit group of an
algebraic number field, and the Chow groups
of schemes, and considered as universal coho-
mology theory. It is closely related to the L-
functions of algebraic varieties over a finite field
or an algebraic number field. In 2000 Schmidt
and Spiess proved the following.

Theorem Let U be a smooth variety over a
finite field and n > 0 be an integer prime to

ch(F). Then there is a canonical isomorphism
Hg (U, Z/nZ) ~ {*(U)/n

Here, H?(U,Z) (i > 0) is Suslin’s homology of
U, which is a kind of motivic cohomology group
of U, and HY(U,Z/nZ) is the finite-coefficient
version of H? (U, Z). In case U is proper over F,
H?(U,Z) coincides with Bloch’s higher Chow
group CH*(X,d — ). If U is a curve, we have

an isomorphism
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HS (U, Z/nZ) ~

Coker F(U)™ —>@ v ZG}@ - FU)Y

/n

where Uy, = U — U with U, the smooth com-

pactification of U, and F(U) is the function
field of U, and F'(U), is the completion of F(U)
at v € Usx. The right hand side is nothing
but the idele class group of F(U) and the the-
orem of Schmidt-Spiess in case dim(U) = 1 is
a rephrase of the classical class field theory due
to Takagi-Aritin.

The main result of our reserach in 2009 is the

following.

Theorem Let U be a smooth variety over a
finite field and n > 0 be an integer prime to

ch(F). Then there is a canonical isomorphism

HP (U, Z/nZ) ~

Hom (H"™ (Ugy, Z/nZ(d)),Z/nZ) (i >0)

In view of the isomorphism
m*(U)/n ~ Hom (H" (Uet, Z/nZ(d)), Z/nZ),

the theorem of Schmidt-Spiess is a special case
i = 0 of the above theorem, which may be
viewed as a higher-degree version of higher class
field thoery.

B.OODOO

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

Geometry (2010).

. “S. Saito and K. Sato, A p-adic regulator
map and finiteness results for arithmetic
schemes to appear in Documenta Math.
(2010)

. “S. Saito and K. Sato, A finite theorem for
zero-cycles over p-adic fields, to appear in
Annals of Mathematics (2010)

. 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), 163181



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

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

. “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

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

. “M. Asakura and S. Saito, Noether-
Lefschetz locus for Beilinson-Hodge cycles
I, Math. Zeit. 252 (2006), 251-237.
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. (D) and Mumford-
Griffiths invariants (2) Hodge Theory and
Log Geometry, (3) JAMI at the Johns
Hopkins University, USA (4) 2005 March.

Algebraic cycles

. (1) Homology theory of Kato type and mo-
tivic cohomology of arithmetic schemes (2)
Regulators I1, (3) Banff International Con-
ference Center, Canada (4) 2005 Decem-
ber.

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

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

problem  for

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

. (1) Surfaces over a p-adic field with in-
finite torsion in the Chow group of 0-

cycles, (2) Algebraic cycles, motives and
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A'-homotopy theory over general bases,
(3) Regensburg, Germany, (4) 2007 Fubru-

ary,

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

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

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

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

A conjecture of Colliot-Th’el‘ene
fields, (2)
G’eom’etrie arithm’etique et vari’et’es ra-
tionnelles, (3) CIRM, Luminy, France, (4)
2007 December.

on zero-cycles over local

(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.

(1) Finiteness of motivic cohomology, co-
homological Hasse principle, special values
of zeta functions, (2) 000000000
(0D0D00)(3) 0000, Tokyo, Japan, (4)
2009 August.

() 000000000000, (2)000
oooooooooooog, 3)oooo,
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0000000 (Uematsu Tesyuya), On
the Local Evaluation Map of the Brauer-
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0 00Uzun Kerem Mecit, On the maximal

components of the Noether-Lefschetz locus
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3. 000000000 (Abe Tomoyuki), Com-
parison between Swan conductors and
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I continued the study of ramification theory
with Ahmed Abbes. We studied the ramifi-
cation along a divisor with normal crossings,
mostly in geometric case. For the ramifica-
tion of a Galois covering, we find some advan-
tage to work with the quotient by the diago-
nal action on the product, against the previous
method using the Hom-sheaves. In particular,
we obtain a natural construction of an Artin-
Schreier covering of the twisted tangent space
corresponding to the graded quotient of ramifi-
cation group. Assuming that the p-Sylow sub-
group is normal, we obtain a purity that the
ramification is controlled in codimension one,
as a consequence of log smooth faithfully flat

descent.
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The joint paper with Kazuya Kato on the for-
mula of Riemann-Roch type generalizing the
conductor formula for varieties over a local

field, is getting close to completion.

B.OOOO

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

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

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

3. A. Abbes and T. Saito “Analyse micro-
locale ¢-adique en caractéristique p > O:
Le cas d’un trait”, Publications RIMS 45-
1 (2009) 25-74

. K. Kato and T. Saito “Ramification theory
for varieties over a perfect field”, Annals of
Math. 168 (2008), 33-96.

5. A. Abbes and T. Saito “The character-
istic class and ramification of an /{-adic
etale sheaf 7, Inventiones Math. 168 No.
3 (2007) 567-612

6. A. Abbes and T.
Fourier transform and epsilon factors”
arXiv:0809.0180, accepted for publication

at Compositio Mathematica.

Saito  “Local

c.ooon

1. Characteristic cycle of an l-adic sheaf (T's-
inghua, Beijing, 2009 August 19, East Asia
number theory conference, Aug. 19-22,

Tsinghua Univ.)

2. 0000000000 ODOO0DOO (O0) O
b0 oboboob oooobooo
gooono

3. Local Fourier transform and epsilon fac-
tors, (Tambara (2008 June 29, Work-
shop on Arithmetic and Algebraic Geom-
etry)) 00000000 0000 (July
3)) (Rennes, 2009 July 10, Journees arith-
metiques de Rennes, July 6-10, Univ. de

Rennes)
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. 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 OOOOOO
goo.
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. 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, 00 0000000

Ramification theory of schemes in mixed
characteristic case (joint work with K.
Kato). Conference of algebraic geometry
in honor of Luc Ilusie, 2005.6.28, Orsay
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1. (00)00 00 (TSUSHIMA Takahiro):
Elementary computation of ramified com-
ponents of Jacobi sum Hecke characters
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2. (00)0000 (FUJITA Takashi): 000
000000000000000000
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. Journal of the Institute of Mathematics of
Jussieu, 0O OO0

5. Journal de théorie des nombres de Bor-
deaux, 0O OO0

Documenta Mathematica, 0 00 OO

. Japanese Journal of Mathematics, O O O
00

H. OOOOOOOOO
Thomas Geisser 100000000000 ”Mo-

tive cohomology and class field theory of arith-
metic schemes” OO0 00000000 O0O0O0O
goooooooooood

There has been lots of progress on class field
theory of arithemetic schemes in recent years.
The original theorem of Bloch-Kato-Saito has
been simplified and generalized in various direc-
tions by two apporaches: The first is an idelic
proof by Kerz-Schmidt-Wiesend, the other is



Kato’s conjecture and results of Jannsen-Kerz-
Saito. We are planing to give an outline of these

results, and some of out own related work.

0 O OO0 (TSUBOI Takashi)
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e JUODOOODODOODODOOODODOOOO
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000D00000000000D0D0000
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2n+1)00000000 Diff"(M?"), O

oobo4000000000000O0DOO
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000000000000 M*»00000
O Diff"(M*") (r #2n+1)000000
00 Diff" (M%), 00000000000
0000000000000000000
0000000000000000 M™0
00000 Diff"(M™) (r#n4+1)000
00000 Diff"(M™), 000000000
0000000

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?"*1 «) of
C" contactomorphisms with compact sup-
port of a contact manifold (M?" 1 a) of
dimension (2n + 1) with the C" topology.
We show that the first homology group
of the classifying space BCont, (M1 «)
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?"1 a)y of the
group Cont](M?"*! «) of contactomor-
phisms with compact support of a con-
nected contact manifold (M?2"*! 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



1. Takashi Tsuboi:

manifolds with nontrivial U(1) actions, we
show that the identity component of the
group of real analytic diffeomorphisms is a
perfect group. Herman showed the sim-
plicity of the identity component of the
group of real analytic diffeomorphisms of
tori 30 years ago and since that time there
had been no other real analytic manifolds
such that the identity component of the
group of real analytic diffeomorphisms is

perfect.

We show that any element of the identity
component of the group of C" diffeomor-
phisms Diff}(R™)¢ of the n-dimensional
Euclidean space R™ with compact support
(1 <r 00,7 # 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 Diff" (M) of C" diffeomorphisms of a
compact manifold M, we show the follow-
ing for its identity component Diff" (M)y.
For an even-dimensional compact mani-
fold M?™ with handle decomposition with-
out handles of the middle index m, any
element of Diff"(M?*™), (1 < r < oo,
r # 2m+1) is written as a product of four
commutators. For an odd-dimensional
compact manifold M2?™*! any element of
Diff"(M?™+)g (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™)o to be uniformly perfect, the
group Diff"(M™)g is uniformly simple.

B.OOOO

“On the group of foli-
ation preserving diffeomorphisms”, Folia-
tions 2005, Lodz, World Scientific, Singa-
pore (2006) 411-430.
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. Takashi Tsuboi:

. Takashi Tsuboi:

. Tomoo Yokoyama and Takashi Tsuboi:

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

. Takashi Tsuboi: “On the simplicity of the

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

. Takashi Tsuboi: “On the uniform perfect-

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

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

498 (2009) 67-81.

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

. Takashi Tsuboi: “On the uniform simplic-

ity of diffeomorphism groups”, Differen-
tial Geometry, Proceedings of the VIII In-
ternational Colloquium, Santiago de Com-
postela, 2008, World Scientific, Singapore
(2009) 43-55.
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oooooog20060 30.

. On the perfectness of the group of real an-

alytic diffeomorphisms, ICM2006, Madrid,
2006 0 8 0.

. On the group of real analytic diffeomor-

phisms, Groups of Diffeomorphisms 2006,
oooo,20060 90.

. On the group of real analytic diffeomor-

phisms, Foliations, Topology and Geome-
try in Rio, PUC-Rio, Brazil, 20070 8 O.



5. On the uniform perfectness of the group of
diffeomorphisms, July 9, 2008, VIII Inter-
national Colloquium on Differential Geom-
etry, Santiago de Compostela, Spain, 7-11
July 2008.
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1. (00)0000 (NOZAWA Hiraku): Five
dimensional K-contact manifolds of rank 2
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2. (00) 0000 (ANDO Ryo): On
Yoshida’s ideal points of deformation va-
rieties of once-torus-cusped hyperbolic 3-

manifolds
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3. Groups of Diffeomorphisms 2006,
September 11-15, 2006, OO0 00O, OO0
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Foliations and Dynamical Systems 2007 on
February 19 - 22, 2007, 0O 00O, 000
agoo.

Foliations, Topology and Geometry in Rio,
PUC-Rio, Brazil, August 6-10, 2007, O O
ooooo.

French-Japanese Scientific Forum: Octo-
ber 4 -11,2008, 00000000

00 OO (TERASOMA Tomohide)
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00030000000000 (4PtO30D0
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3. 0000000000 mod p? 00 lifting O
0000000000000 O0OKontsevich O
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1. We study elliptic motif. Elliptic motif is a
subcategory of mixed motif generated by one
elliptic curve. One of the simplest interesting
sub-category in mixed motif is that of mixed
Tate motives and the ellptic motif genrated by
one elliptic curve is next to the simplest. We
construct a Hopf algebra which classifies the
objects in this categroy using the methode of
relative completion after R.Hain.

2. Various variant of Thomae’s formula.
Thomae’s formula is relations between the de-
terminant of period matrix of differential from
of the first kind, automorphic function on the
moduli space and projective invariants arising
from algebraic geometry. Jacobi’s formula is
one of classical typical examples. This formula
derives various kinds of arithmetic geometric
means. It is also one refinement of concrete
inverse period maps. In this year we studied
in the case of (1) double covering of projec-
tive plane brancing along six lines, (3) genus
three curves, (4) cubic three folds after Allcock-
Carlson-Toledo and (3) triple covering of pro-
jective lines.

3. Some conjecture on a lifing of mod p differ-

ential operators to p?. It is related to Kont-
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sevich’s conjecture (due to personal correspon-
dence) related to determinant of mod p differ-
ential operator and Grothendick residue of cer-
tain Cartier operators. We noticed that it is
related to mod p? congruence relation, which
is a matrix version of Witt polynomials. We
checked this conjecture by computer system

Maple up to primes about 100 for may cases.
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1. TERASOMA, T., Algebraic correspon-
dences between genus three curves and
certain Calabi-yau varieties, Amer. J.
Math. vol 132, nol, February 2010, arX-
ive:1001.4846

2. MATSUMOTO, K.-TERASOMA, T.,
Arithmetic-geometric means for hyper-
elliptic curves and Calabi-Yau varieties,
to appear from Internat. J. Math.,

arXiv:1001.4868

. TERASOMA, T., The
DGA and the Fp fundamental group of

Artin-Schreier

an Fp scheme, to appear from Proceed-
ings of International conference Tata In-
stitute, Cycles, motives and Shimura vari-
eties, arXiv:0905.1758

. MATSUMOTO, K.-TERASOMA, T.,
Thomae type formula for K3 surfaces
given by double covers of the proje-
cive plane branching along six lines,
arXiv:1001.4865

5. MATSUMOTO, K.-TERASOMA, T.,

Degenerations of triple coverings and
Thomae’s formula, arXiv:1001.4950

6. TERASOMA, T., DG-category and
simplicial bar complex, to appear
from Moscow Mathematical Journal,
arXiv:0905.0096
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2. 2. Motivic construction of relative com-
pletion, 70 6 O, 1st PRIMA Congress,
Sydney.
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University, 8 0 130
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(1) We investigate correlation functions of a
periodic box—ball system. For the two point
functions of short distance, we give explicit for-
mulae obtained by combinatorial methods. We
show the expressions for general N-point func-
tions in terms of ultradiscrete theta functions.
(2) We present a model which aims at de-
scribing the morphology of colonies of Pro-
teus mirabilis and Bacillus subtilis. Our model
is based on a cellular automaton which is
obtained by the adequate discretisation of a
diffusion-like equation, describing the migra-
tion of the bacteria, to which we have added
rules simulating the consolidation process. Our
basic assumption, following the findings of the
group of Chuo University, is that the migra-
tion and consolidation processes are controlled
by the local density of the bacteria. We show
that it is possible, within our model to repro-
duce the morphological diagrams of both bac-
teria species. Moreover we model some detailed
experiments of the precited group, obtaining a

fine agreement.
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Phys. A 39, (2006) 2921-2933.

4. T. Tokihiro, “On Fundamental Cycle of
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(NAKATA Youichi):
Vertex operators and background solutions

for ultradiscretesoliton equations

(NISHIYAMA Aki-
nobu): Construction of isotropic cellular

automaton and its application
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4. (0D0)00000 (MATSUYA Keisuke):
ooooobObObOoooooooooooo

5. (00)00000 (KONDO Kenichi): [
0000000000000000
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(3 bDoO0oUoOO0DUDOOoUOoOOooOOoOO
O (00O [5,8]. A. Martinez, V. Sordoni O 0O O
000). 0000000oooooooooo
00000o0o0o,00 (H)oooooooo
000000 (Sjestrand0) 00000000
gooooog.

(40000000000 0OO0OOOOOOOn
0000000 (00 [3,9. F. Klopp 0O OO
00). 00000000000o0ooouooo
oboooboooobooboo,0booboobo
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[B)00,000000000000D0OODOO
0000000000ooooooooo. oo (9
00,00 300000000000 random
displacement model 0 O 0, 000000 alloy
typeUOUOOODDODOOOODODODOOOOODOO
obo,0b00bbo0obo0oo0ooboobobobo
oooboboboboooooooobobobo, oo
ggoddouoooouooobb. ooboooo
gobooobobooboooboobooon
oobooboooboooboooboon
O0O000O0O0OM. Loss, F. Klopp, G. Stolz O
goooood

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 to

Schrédinger equations ([1, 2, 4, 6, 10]

Singularities solutions
Joint work with K. Ito, S. Mao). I am working
on the characterization of the singularities of
solutions to Schrodinger equations, combining
the methods of the scattering theory and the
semiclassical analysis. In [1], the simplest

case, namely short-range perturbation of
Schrédinger equations on Euclidean spaces,
is considered. In [2], the result is generalized
to long-range cases. In [6], the operators on
scattering manifolds are considered. The paper
[4] concerns the propagation of singularities
for perturbed harmonic oscillators, which is
essentially different from asymptotically free
In the paper [10], we show that the

evolution operator is expressed as a product

cases.

of the free evolution and a Fourier integral



operator.

(2) Scattering theory for Schrédinger op-
erators on scattering manifolds ([7] Joint
work with K. Ito). The methods developed
in the above analysis are applied to con-
struct time-dependent scattering theory for
Schrédinger operators on so-called scattering
manifolds, which have asymptotically conic
structure. In [7], 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
Schrodinger equations ([5, 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
([3, 9] 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 [3], we
showed that the Lifshitz singularities appear
at the bottom of the spectrum appears most
cases. In [9], we address the special cases not
studied in [3], 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 Schrédinger operators. We are now
working on the Anderson localization of the
so-called “random displacement model” (joint
work with M. Loss, F. Klopp and G. Stolz).

B.OODOO

1. S. Nakamura: “Wave front set for solutions
to Schrodinger equations”. J. Functional
Analysis 256 (2009) 1299-13009.

2. S. Nakamura:
ity propagation property for Schrodinger
J. Math. Soc.

“Semiclassical singular-

equations”. Japan 61

(2009) 177-211.

3. F. Klopp and S. Nakamura:

tral extrema and Lifshitz tails for non

“Spec-

monotonous alloy type models”. Com-
mun. Math. Phys. 287 (2009) 1133-1143.

4. S. Mao and S. Nakamura: “Wave front set
for solutions to perturbed harmonic oscil-
lators”. Comm. Partial Differential Equa-
tions 34 (2009) 506-519.

5. A. Martinez, S. Nakamura and V. Sor-
doni: “Analytic wave front for solutions to
Schrodinger equation”, Advances in Math.
222 (2009) 1277-1307.

6. K. Ito and S. Nakamura: “Singularities of
solutions to Schrodinger equation on scat-
tering manifold”. American J. Math. 131
(2009) 1835-1865.

7. K. Ito and S. Nakamura: “Time-
dependent scattering theory for
Schrodinger operators on scattering
manifolds”. To appear in J. London
Math. Soc.

(http://arxiv.org/abs/0810.1575)

8. A. Martinez, S. Nakamura and V. Sor-
doni: “Analytic wave front for solutions

to Schrodinger equation II — Long Range

Perturbations”. Preprint, July 2008.

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

9. F. Klopp and S. Nakamura: “Lifshitz
tails for generalized alloy type random
Schrédinger operators”.  Preprint, 2009

March.

(http://arxiv.org/abs/0903.2105)

10. K.

on the

Ito and S. Nakamura: Remarks

fundamental  solution to

Schrédinger  equation  with  variable
coefficients. Preprint 2009 December.

(http://arxiv.org/abs/0912.4939)
c.oooog

1. “Singularity of solutions to Schrodinger
equation on scattering manifold”. (1)

Seminar at Univ. Bologna, June 4, 2007;



10.

(2) Mathematical Physics Seminar at Inst.
H. Poincaré, Paris, June 11, 2007. (3)
Seminar at Euler Institute, St. Petersburg,
July 31, 2007.

“Remarks on scattering on scattering man-
ifold”. OO0ODOO0OOOO0ODOOOOOO
ooooOD,0D0D0000D000000 2008
010 160.

“Lifshitz tails for non monotonous alloy
type model”.  Oberwolfach Workshop:
Disordered Systems: Random Schrédinger
Operators and Random Matrices, Ober-
wolfach, Germany, March 28, 2008.

“Propagation  of  singularities  for
Schrédinger operators”. Second Sym-
posium on Scattering and Spectral Theory,
Serrambi, Brazil, August 21, 2008.

. "Time-dependent scattering theory for

Schrédinger operators on scattering man-
ifolds”. BIRS Workshop: Mathematical
Theory of Resonances. Banff, Canada, Oc-
tober 23, 2008.

.gbo0oboooocoooooooooobooon

0000209090210, MO00000
0000002090210 (0)090 23
0(0)00O0D0D000000

“Remarks on scatering theory on scatter-
ing manifolds”, Sep. 28, 2009 (Colloque
Franco-Tunisien, d’équation aux dérivées
pariellles, Hammamet, Tunisia, Sep. 28 —
Oct. 2, 2009)

“Beals-type characterization of Fourier in-
tegral operators”, 20090 110 30000
00002000 000000000002009
011010 (@0)011o30(@)o0d

“Remarks on Fundamental Solutions to
Schrodinger Equation with Variable Coef-
ficlents” 2009 0 120 20. OO0O0OO0O
O0000o00O00Uooooooooo
0000000210120 20 (O)Oo120
50 (0)00000

“Lifshitz tails for Schrodinger operators

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

D.O0O

1. 00000000000000000,00
00,00000,000000,0000
00000000000 0D0O0000O0
0000400000

E.0D0ODOOOO

1. (0000)00o0 (MAO Shikuan): Sin-
gularities for Solutions to Schrodinger
Equations (0000000000 OOOO
oooo)

F.OOOOODOO

1. 00000000
2. 000000000000DO0O0OO0OD
. ubuobuogobogbooobobooboan

4. Funcialaj Ekvacioj OO0 000D0O0000OCO
ubogbogooobobooaboo

5. 00000 D000 Kochi School on andom
Schrodinger Operatorsd (0O 0 00O, 2009
0110 2028000000

H OOOOOOOOoO

1. G. StolzD OO OODOO, 20090 110 22
U-1102s00bO000o00booboo
oboooooooooboobobooooo
goooo

00 000 (NOGUCHI Junjiro)

A.000OO

000000o0ooO (SoDooooooooo
obooooboooooooooooooooo
gbooooooooooooooooooo
obobooooooooooooooooon



gbobooboboboooobooboobobo
gbobobooboobooboobobobobo
000 A0DQOOODOOO0O fOODOODODOOOO
OO00OD0O0OO0000O0oOoDODoOOOP. Corvaja
(Udine)DOOD AUDOUO DODOODOOUODO
000000O000O0ooOooo (A4,D)ooo
0000000000000000 f~XD)0O
ooobooobooonog f_l(D)ooDDEIDD
oooOoooooooooooooO f(e)nb
OcOopOoooooooooooooooboooo
gbooobooboobobobobobobo
oboboobOoboboboboboobobo
gbobobobobobobobobobo
ooooboooogon

The present year is the last of Grant-in-Aid for
Scientific Research (S) since 1995. I summer-
ized the research programm and carried the
activity to find some new problems in com-
plex analysis and complex geometry. To get
a better recognition of the results obtained by
the programm we organized “Hayama Sympo-
sium on Complex Analysis in Several Variables
2009” ; our web-server also effectively supports
our research activities. My research was fo-
cussed on the applications of the second main
theorem with truncated counting function of
level one for entire holomorphic curves f into
a semi-abelian variety A. An application to
the algebraic degeneracy problem for holomor-
phic curves into algebraic varieties had been
obtained. Let D be a general hypersurface of
A. Then it was proved that the isomorphism
class of a polarized semi-abelian variety (A, D)
is essentially determined by the germ of the dis-
crete points distribution, f~! (D)oo at the infin-
ity. Also, the Zariski denseness of f(C)N D in
D was obtained. I continued the study on the
fundamental conjecture for holomorphic curves
by means of a differentiable connection on the

holomorphic tangent bundle.

B.OOOO

1. Noguchi, J., Value distribution and distri-
bution of rational points, Spectral Analy-
sis in Geometry and Number Theory, Ed.
M. Kotani et 4l, Contemp. Math. 484, pp.
165-176, Amer. Math. Soc., Rohde Island,
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2009.

2. Noguchi, J., Winkelmann, J. and Ya-
manoi, K., The second main theorem for
holomorphic curves into semi-abelian vari-

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

. 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.

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

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

c.ooon

1. 00000,000000000000A0
OoO0O0ODD,000000000 Mabuchi
60), 20100 30 190,0000.

2. J. Noguchi, Holomorphic curves into semi-
abelian varieties and a conjecture of Lang,
Komplex Analysis 2010 Albi, 2010 O 1
0O 30 O, Grand Hotel d’Orleans (Albi,
France).

. J. Noguchi, SMT for semi-abelian varieties
and applications, The 15th International
Symposium on Complex Geometry, 2009
011010,0000000000000
O (Cno).

. J. Noguchi, Theory of holomorphic curves
and related topics, 00O OOOOOO0O
OoO00O,20090 100 280, 000000
(oo).
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D.

1.

.0gboob,0boobooboo,bobobo

gbooooo, 2090 100 240,00
ooooooooooon.

. J. Noguchi, A new unicity theorem and

Erdés problem for polarized semi-abelian
varieties, Analytic Number Theory 2009,
20090 100 40,0000000000
O (Co).

. J. Noguchi, Nevanlinna theory in higher

dimensions and related Diophantine prob-
lems, The XXIst Rolf Nevanlinna Collo-
quium, 20090 90 70,0000 (ODO).

.ooboobo,0bo0bobobobob, o

goooobo,20090 80 180,0000
gbooooobooooboo.

. J. Noguchi, A unicity theorem and Erdos

problem for polarized semi-abelian vari-
eties, Hayama Symposium on Complex
Analysys in Several Variables XIII, 2009
O70200,0000000000000
oooooog,ood.

J. Noguchi, A new unicity theorem and
Erdos problem for polarized semi-abelian
varieties, Workshop in Complex Geometry,
20090 40 300, Diisseldorff O OO OO O
oono.
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1.

000 0OSi Duc Quang: Nevanlinna the-
ory for holomorphic mappings and related

problems.

F.OOOOODOOO

10.

11.
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. Nagoya Mathematical Journal (Graduate

School of Mathematics, Nagoya Univer-
sity), Associate Editor (2008-).

.gbo0ooooooooooboooooboon

0 (2003-)0

.gooooooooooooooooon

(2006—-2008).

. Tambara Workshop 2009 “Holomorphic

Mappings and Related Diophantine Ap-
proximation”, 0O 21(2009) O 100 90
0120. 000000000000000
oooo,0000d.

. Workshop on Complex Hyperbolic Geom-

etry and Related Topics, Fields Institute,
Toronto, 17 November 2008 (Canada) O
aoo.

. Workshop on Arithmetic and Hyper-

bolic Geometry, University of Montreal, 8
November 2008 (Canada) 000 0.

. 0000000000000 000Hayama

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 O OO DO.

Effective Aspects of Complex Hyperbolic
Varieties, 10-14 September, 2007, Aber

Wrac’h France, Scientific Committee.



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

Canada, Scientific Committee.

13. 00000000000 020060 120 23
od2s00000000000000000

goog.

14. Seoul-Tokyo Conference in Mathematics —
Complex Analysis, 24-25 November 2006,

KIAS, 0OOO.

15. Workshop on Holomorphic Mappings and
Value Distributuion Theory, 22 July 2006,

Math. Sci. Univ. of Tokyo, OO 00O .

16. Tambara Workshop on Holomorphic Folia-
tions and Holomorphic Curves, 26—28 May
2006, Tambara Institute of Univ. of Tokyo,

good.

17. Banff Workshop 2006 on Analytic and Ge-

ometric Theories of Holomorphic and CR
Mappings, 30 April-6 May 2006, Banff
Center Canada, 00 0O0.

H.OOOOODOOO

1. Nessim Sibony (Paris-Sud), H21(2009) O
70150070 240.

. Jorg Winkelmann (Bayreuth), H21(2009)
10100110 150.

. Erwan Rousseau (Strasbourg), H21(2009)
010100110 140: GCOEODOO.

. Pietro Corvaja (Udine), H21(2009) O 10
0800100 310: GCOEDDOO.

. Alan Huckleberry (Bochum), H21(2009) O
120 1600120 220.

00 00 (FUNAKI Tadahisa)

A 000D
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OooOO0ODOOOOO0O0000000 Vershik
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OO0000o0oDooooooooooooon
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OO000o0o0oooooooooooooooon
O000oooooooooooooooooon
000000 Vershik 0O00OO0OO0OOOOOO
gooooooooooboooboouoooo
go0oo0bDooooooooooooooo
OO000oo0ooooooooooooooon
goooobobooobuoobuoooooo
Gauss OO0 O0O0OOO0ODOO0DOOODOOOODO
OO000o0oU0DoOooooooooooooon
Oo0000o0ooooooooooooooono
00000 Erwin Bolthausen 0000000 OO
It is known that the boundaries of two-
dimensional Young diagrams with certain ran-
dom structure have a definite limit shape called
Vershik curve under suitable scaling limit as the
area of the Young diagrams increases. We have
constructed the corresponding dynamic whose
invariant measure is the probability distribu-
tion on the set of Young diagrams determined
by such random structure, and then studied
its space-time scaling limit. It is shown that
the evolutional law of the limit curves is gov-
erned by a certain nonlinear partial differen-
tial equation and the Vershik curve is charac-
terized as its unique stationary solution (Joint
work with Makiko Sasada). In this model, the
area of the Young diagrams changes under the
time evolution. I am also studying another
model that conserves the area. Next, I have dis-
cussed the limit theorem for Gaussian random
fields with a pinning effect under the situation
that the rate functional of the corresponding
sample path large deviation principle admits
non-unique minimizers (Joint work with Erwin
Bolthausen).

B.OODOO

1. T. Funaki and K. Ishitani: “Integration by
parts formulae for Wiener measures on a

path space between two curves”, Probab.
Theory Relat. Fields, 137 (2007), 289-321.

2. T. Funaki and K. Toukairin: “Dynamic
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. T. Funaki and B. Xie:

. T. Funaki:

approach to a stochastic domination: The
FKG and Brascamp-Lieb inequalities”,
Proc. Amer. Math. Soc., 135 (2007),
1915-1922.

. T. Funaki, Y. Hariya, F. Hirsch and M.

Yor:
construction of certain Wiener integrals”,
Stoch. Proc. Appl., 117 (2007), 1-22.

“On some Fourier aspects of the

. T. Funaki: “Dichotomy in a scaling limit

under Wiener measure with density”, Elec-
tron. Comm. Probab., 12 (2007), 173-183.

O000: “0000000000000”7,
00, 60 (2008), 113-133.

. E. Bolthausen, T. Funaki and T. Otobe:

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

“A  stochastic
heat equation with the distributions of

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

“Stochastic analysis on large
scale interacting systems”, In Selected Pa-
pers on Probability and Statistics, Trans-
lations, Series 2, 227 (2009), 4973, Amer-

ican Mathematical Society.

. T. Funaki and T. Otobe: “Scaling limits

for weakly pinned random walks with two
large deviation minimizers”, to be pub-
lished.

T. Funaki and M. Sasada: “Hydrody-
namic limit for an evolutional model of
two-dimensional Young diagrams”, to be
published.

c.0Doon

1.

Scaling limits for weakly pinned random
walks with two large deviation minimizers,
Oberwolfach, 2008 0 120 4 O ; Centre de
recherches math., Université de Montréal,
20000 10 s0; 000, 20090 20 18
O ; “13th Brazilian School of Probability”,
Maresias, 2009 0 80 60O .
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10.

. Hydrodynamic limit and nonlinear PDEs,

“Japanese-German International Train-
ing Group, Waseda-Darmstadt University,
Mathematical Fluid Dynamics Launching
Workshop”, 00 OOO,20090 40 160.

. A stochastic heat equation with the distri-

butions of Lévy processes as its invariant
measures, “Workshop on Stochastic Par-
tial Differential Equations”, 0O 0000
0,20090 70 210.

. Hydrodynamic limit for an evolutional

model of 2D Young diagrams, “27th
Brazilian ~ Mathematics  Colloquium”,
Probability Session, IMPA, Rio de

Janeiro, 20090 70 310.

.gboo0obo -bOboooobooobooo

oo0oO0OO0OO0oO0oO0OoOoOogd, CRESTOOO
ubobogoboabobooobooaboood
gooooobooob,boobobogon
ooooo,20090 110 200.

. Scaling limits for a dynamic model of

2D Young diagrams, “Workshop: Stochas-
tic Partial Differential Equations”, Isaac
Newton Institute for Mathematical Sci-
ences, Cambridge, 2010 0 10 4 0; “The
First CREST-SBM International Confer-
ence, Random Media”, OO0 O0O0OO0OO,
20100 10 26 0.

.gboboboooocooooooooboon

ugoooboog,oobobooooaabo
0,20100 10 200.

. Brascamp-Lieb inequality and Wiener in-

tegrals for centered Bessel processes, Isaac
Newton Institute for Mathematical Sci-
ences, Cambridge, 20100 20 23 0.

. Hydrodynamic limit for surface diffusion

in 2D Young diagrams, Probability Forum,
Warwick University, 20100 20 24 0.

Brascamp-Lieb inequality and its appli-
cations to Wiener integrals for centered
Bessel processes, School of Mathematics,
Loughborough University, 2010 0 2 0 25
O; Welsh Probability Seminar, Swansea
University, 20100 30 50.
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10.

11.

. Annales de I'Institut Henri

Poincaré,
Probabilités et Statistique, editor, 2005 O
O.

. Probability and Mathematical Statistics,

Wroctaw University and Wroctaw Univer-
sity of Technology (Poland), associate ed-
itor, 2006 0 O .

. Journal of Mathematical Sciences, The

University of Tokyo, editor, 2002 0 O .

.gboooooooboo oooon 200800.
.gbo0ooooooooooono,200900.

. Member of Committee for Conferences on

Stochastic Processes, Bernoulli Society for
Mathematical Statistics and Probability,
2001 0 02009 O .

. 34th Conference on Stochastic Processes

and Their Applications, Osaka, 2010
September, Member of Scientific Program

Committee.

Loguobogubooobooobaobooood

0, 200500.

. Czech Science Foundation, 0 O O

ooboooooobooooboooobo
20090 100 70090,00000004,
gooo.
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H.OOOODOOOOO

1.

Wilhelm Stannat (Darmstadt 00 O 00O
000)20090 40 130040 170, 0
O-DFGUOO0O00O0,0000 Invariant
measures for stochastic partial differential
equations: new a priori estimates and ap-
plications 020090 40 150.

. Claudio Landim (IMPA, Brazil), 2009

090 1500100 250, GCOE lec-
tures: O Macroscopic fluctuation theory
for nonequilibrium stationary states, I O
20000 90 280,0 20090 90 300, 0O
20090 100 50,0 20090 100 140, 0O
goooooooOoooooooogoooo
0 O Metastability of reversible condensed
zero range processes on a finite set, 2009
010090.

. Jean-Dominique Deuschel (Berlin 0 0 0O

0000),20090 100 300100 290,
GCOE lectures: 0 Mini course on the gra-
dient models, I: Effective gradient models,
definitions and examples 020090 100 5
0, 0 O: Convex interaction potential [
20090 100 140,0 O: Non convex po-
tentials at high temperature 00 2009 O 10
0210;000000000000000

00000000 Scaling limits of (141)-
dimensional pinning models with Lapla-
cian interaction, 20090 100 70.

. Michael Allman (Warwick 00 0000),

ooooooooooooooo, 20100
10120050 110, 0000 Breaking
the chain: slow versus fast pulling 0 2010
010 130.

. Felix Rubin (Zurich 00000O0O), 2010

010120020 100,0000 Scaled
limit for the largest eigenvalue from the
generalized Cauchy ensemble 02010 O 1
O 130.
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Tian-Jun Li 000000000 O OPontrjagin-
Thom OOO0OO00O0O FredhomOOOOOOOO
oO00ooooooooooooooooooo
oo0oooooooooooon
goobooodbooooobbooooooda
goooooDoDoDOoooOoOoODODDDDODOOO
0000000000000 000D0OOtwisted
Dirac operator 0 0 O Bohr-Sommerfeld 0 O O
goodooooooooooooooooooo
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0000000000 Guillemen-Sternberg O
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0000000 DiracOODOOOOOOOOO
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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 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 is a new approach to compare
Spin® polarizations and real polarizations. Last
year we extended our localization scheme for
a family of torus fibrations satisfying a com-
patibility condition. This year we applied its
equivariant version to obtain a new alterna-
tive proof of Guilemen-Sternberg’s quantiza-
tion conjecture, for which several proofs are al-

ready known.
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As a byproduct of the consideration, I obtained
a construction of analytical index for Dirac-
type operators which have some generalization

of vector bundles as coefficients.
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My research is mainly concerned with nonlin-

ear partial differential equations, particularly

elliptic and parabolic equations.

I study the

global structure and the stability of solutions

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:
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(1)

(2)

Asymptotic stability of planar waves
in the Allen-Cahn equation: We have
discussed the asymptotic stability of pla-
nar waves in the Allen-Cahn type nonlin-
ear diffusion equations under bounded but
not necessarily small perturbations. More
specifically, we considered perturbations
that decay at space-infinity or that are al-
most periodic in space, and proved that
the perturbed fronts recovers their flat pro-

file uniformly in space ([10]).

Blow-up in the harmonic map heat
flow in two space dimensions: In
the heat flow associated with harmonic
maps from a two-dimensional disk into the
sphere S2, it has been known that solu-
tions blow-up in finite time, resulting in
discontinuous drop in the energy. However
their blow-up rates were unkown. We have
shown that the rate of blow-up is faster
than the self-similar rate and have given a

lower bound for the blow-up rate ([9]).

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 difference in the recovering process de-

pending on the shape of the obstacle ([8]).

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 ([7]).



Here are other themes I have studied in the past

five years:

(5) Motion of interfaces arising in the
singular limit of diffusion equations:
[6], 3]

(6) Global dynamics of blow-up solutions

of nonlinear diffusion equations: [4]

(7) Homogenization limit of the speed of

periodic travelling waves: [2]

(8) A wvariational problem with lattice

periodicity: [1]
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My recent research is mainly concerned with
subvarieties and vector bundles on algebraic va-

rieties.

1. Curves on algebraic surfaces. Let
C be an irreducible curve on a minimal
algebraic surface X of general type de-
A well

known conjecture due to Green-Griffiths-Lang

fined over the complex numbers.

suggests that the canonical degree CKx
should be bounded from above by a certain
function L(g(C), K2, co(X)) of the geometric
genus ¢g(C)) and of the topological invariants
K?,c3(X). Under the assumption K2 > c2(X),
the orbibundle Bogomolov-Miyaoka-Yau in-
equality c1(Q(aC))? < 3c2({aC)) with a suit-
able choice of parameter a gives an explicit
funcrtion L(g(C), K?,¢2(X)), which is an op-
timal upper bound of CK in general (Miyaoka
2008). By replacing C with reducible curves, I
found that the same method gives an estimate
of the numbers of lines and conics on a polar-
ized K3 surface (X, H) or on a canonically po-
larized surface (X, K) of general type. For ex-
ample, when the degree H? is sufficiently high,
the number of lines on a polarized K3 surface
(X, H) is at most 24.

2. Higgs bundles. A Higgs bundle is a vector
bundle together with an action of the tensor al-
gebra Sym O generated by the tangent sheaf ©.
There are deep results on Higgs bundles due to
N. Hitchin, C. Simpson and T. Mochizuki, all

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

stable Higgs bundles.
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Yau-Sakai inequality and an effective
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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
investigated the relation between the Kirby-
Siebenmann class and the infinitely many in-
variants for certain topological 4-manifolds
which we defined before.

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
without unit, generated by the first homology
group of a closed surface and also its various ap-
plications. In this year, we went further on our
investigation of the relation between the for-
mer Lie algebra above and the absolute Galois
group. More precisely, we determined the pro-
jected image of our expected Galois elements,
in genus greater than or equal to two, to the
case of genus one and we verified that the first
few elements in low degrees coincide with the
one given in number theory. We continued our
consideration and computation in higher de-
grees.

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. In this year, we verified
the relation between the above theory with the
one which Kontsevich presented in his paper
published in 1999.
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space of curves”, Math. Proc. Cambridge

Phil. Soc. 144 (2008), 651-671.

. S. Moritall “Lie algebras of symplectic
derivations and cycles on the moduli
spaces”, Geometry and Topology Mono-
graphs 13 (2008), 335-354.
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“Groups of Diffeomorphisms 2006”, Adv.

Stud. Pure Math. 52 (2008), 443-468.
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Professor, Universitat Miinchen
February 13 - February 19, 2010
Topology Seminar, February 17, 17:30-18:30

“Characteristic numbers of algebraic varieties”

Robert PENNER

Professor, University of Southern California
and University of Aarhus

February 22 - March 6, 2010

Special Seminar, February 24, 15:00-16:30

“Protein moduli space”

00 00 (YOSHIDA Nakahiro)
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1. Conditional asymptotic expansion for a
martingale that has a mixed normal limit

distribution

2. Change point problem for the volatility

process
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3. Nondegeneracy of the degree of dispersion

of the statistical random field

. Asymptotic mixed normality of a Bayesian
type estimator for the volatility parame-
ter under the finite time discrete sampling

scheme

5. Limit theorems for a nonsynchronous co-
variance estimator under general depen-

dent sampling schemes

6. An application of the Hayashi-Yoshida es-
timator to finance: the leader/follower re-

lation estimation in the market

7. Mixture type asymptotic expansion of a
quadratic form for a diffusion process and

its applications

8. Statistical package for simulation and sta-
tistical analysis for stochastic differential
equations (YUIMA Project)

B.OOOO

1. T. Hayashi and N. Yoshida: “On covariance
estimation of nonsynchronously observed
diffusion processes”, Bernoulli 11, 359-379
(2005)

2. N. Yoshida: “Polynomial type large devia-
tion inequality and its applications”, to ap-

pear

3. Yu. Kutoyants and N. Yoshida:“On mo-
ment estimation for diffusion process”,
Bernoulli 13 (2007) 933-951

. T. Hayashi and N. Yoshida: “Asymptotic
normality of a covariance estimator for
nonsynchronously observed diffusion pro-
cesses”, Annals of the Institute of Statisti-
cal Mathematics 60 (2008) 367-406

5. Y. Sakamoto and N. Yoshida: “Asymptotic
Expansion for Stochastic Processes: an
overview and examples”, J. Japan Statis-

tical Society 38 (2008) 173-185

6. 0 00,00 O00:“0O00D0O0bDboOoDO
oo007,210000000 IDO0OO0OO
00000 (2008) 267-304



7. S.

10.

M.

Yoshida: “Parametric

Uchida

estimation

N.

for

Tacus, and

partially  hidden diffusion processes
Stochastic
Processes and their Applications 119

(2009) 1580-1600

sampled at discrete times”,

. Y. Sakamoto and N. Yoshida: “Third-order

asymptotic expansion of M-estimators for
diffusion processes”, Annals of the Insti-
tute of Statistical Mathematics 61 (2009)
629661

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

the discretely observed telegraph process”,
Theory of Probability and Mathematical
Statistics 78 (2009) 3747

Y. Sakamoto and N. Yoshida: “Asymptotic
Expansion for Functionals of a Marked
Point Process”, Communications in Statis-

tics - Theory and Methods, to appear

c.0oon

. Asymptotic expansion for the asymptoti-

cally conditionally normal law. Asymptot-
ical Statistics of Stochastic Processes VII,
Université du Maine, Le Mans, France,
2009.3.16

.00 OO0, 0 O0: Nonsynchronous co-

2009 OO
gooboooob,boobboooboon,
2009.3.28

variation and limit theorems.

. Quasi-likelihood analysis for stochastic

processes. 2009 0 00000 oog, g
oooooooog, 2009.3.28

.00 00,00 O0: Estimation for mis-

specified ergodic diffusion processes. 2009
ooooooooOo,0000000000
0, 2009.3.28

.g0ooobooboobob0 Ooo. 0ob 210

Ooooooooboooooooboogo
oooO0b 2009, OOO0ODOOOOOCODO,
2009.8.12

.00 og,b0 b0:-0booobooboo

goooooogo. 200900 00Oogo
goooo,000o00, 2009.9.7
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10.
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1.

. Asymptotic expansion for a martingale

with a mixed normal limit distribution.
DYNSTOCH Meeting 2009, Humboldt-
Universitat zu Berlin, Germany, 2009.10.8

.0booocoboobooobooog. 20090

uboboooooboboooooooan
gobooobooboo,obobobogn
goo, 2009.12.5

. Martingale expansion of mixture type and

its applications. Workshop on “Stochastic
Analysis and Statistical Inference V”, 0 O
oooooooboooooo, 2010.2.22

obooooooobooboboooooo
oooo. 0400000000000, 0
goooo, 2010.3.7
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. Estimation of stochastic differential equa-

tions by discrete-time observations. [0 O
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OODO00000000002009.1.21-23)



E.0OO0D0O0OO0OOO

1. (0000) 0o0DO0O0O
Masaaki):
Stochastic Volatility

(FUKASAWA

Asymptotic Analysis for

2. (00)00000 (INATSUGU Haruhiko):
Weighted Variation and Its Application to
Volatility Estimation.

3. (00)00000 (FUJITA Naoki):
ooooooooo.

F.OODOODOOOO

1. Bernoulli Society, Executive Committee

2. 00000000 bOobOoboboboo
goooooo

. 0b0o0nbooooon

. Statistical Inference for Stochastic Pro-

cesses, editorial board

5. Annals of the Institute of Statistical Math-

ematics, associate editor
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googooz2o060000000,
ooooooboooooon
O1400000ooo

00000000 (GEISSER Thomas)

A 0000

OoO0DOO00oOoOopoooD. SeslinoODO
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O000.00000000D00000dParshin
gooobooooooon.

I worked on two papers. The first concerns
Suslin homology, especially over finite fields. I
examined the p-part and rational Suslin homl-
ogy, and constructed a well-behaved homology

theory for algebraic varieties over finite fields.
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I used the construction to give application to
tamely ramified class field theory. The other
project was to examine motivic cohomology
with compact support and its relationship to
Parshin’s conjecture on the K-theory of smooth
and proper schemes over finite fields. I gave
several equivalent versions of Parshin’s conjec-
ture in terms of motivic cohomology with com-

pact support.
B.OOOO

1. T.Geisser and L.Hesselholt: “On the K-
theory and topological cyclic homology of
smooth schemes over a discrete valuation
ring”, Trans. AMS 358 (2006), no. 1, 131-
145.

2. T.Geisser and L.Hesselholt:  “The de
Rham-Witt complex and p-adic vanishing
cycles”, J. Amer. Math. Soc. 19 (2006),
no. 1, 1-36.

3. T.Geisser and L.Hesselholt: “On the
K-theory of regular local F-algebras”,
Topology 45 (2006), no. 3, 475-493.

. T.Geisser: “Arithmetic cohomology over

finite fields and values of zeta-functions”,
Duke Math. J. 133 (2006), no. 1, 27-57.

5. T.Geisser and L.Hesselholt:
algebraic K-theory and topological cyclic

“Bi-relative

homology”, Invent. Math. 166, 359-395
(2006).

6. T.Geisser: “The affine part of the Picard
scheme”, Compositio Math. 145 (2009),
415-422.

7. T.Geisser: “Duality via cycle complexes,

Annals of Math., to appear.

8. T.Geisser: “Arithmetic homology, and an
integral version of Kato’s conjecture”, J.

reine angew. Math., to appear.

9. T.Geisser and L.Hesselholt: “On the van-
ishing of negative K-groups”, Math. Ann.,

to appear.
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2006 O 120

. Workshop on Motivic Cohomology, Re-

gensburg (0 00), 20070 20

. Workshop on Motives and Applications, [

ooo,2007d 30

. Homotopy theory of Varieties, Fields In-

stitute, Toronto (0 OO ), 20070 30

. Algebraic K-theory and its Applications,

Trieste (D00 O), 20070 50

Finiteness of motives and motivic coho-
mology, Regensburg (0 00 ), 2009 0 20

. Counting rational points on varieties, Lei-

den (0ODOO), 20090 40

Homotopy theory of schemes, Muenster
(0D0O),20090 70

.gooooooooo,0o0o00o,20090 9

O

Arithmetic Geometry, Essen (O O0O),
20100 20
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Oberwolfach (O O O OMotivic cohomology and
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International workshop on motives V, 12 O
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0 O O (Associate Professor)

00 OO (ASUKE Taro)

A. 0000

OO00O000000O000000DO0OdFatou-
JuiadO0O00000ODODOOOCODOOO0O0O0O0
oooobooooooooo

I studied transversely holomorphic foliations.
Main subjects were Fatou-Julia decompositions

and secondary characteristic classes.

B.OOOO

1. Taro Asuke: “On existence and quasicon-
formal deformations of transversely holo-
morphic foliations”, 0000000000
1447 Complex Dynamics (2005), 15-19.

2. Taro Asuke: “On Quasiconformal Defor-
mations of Transversely Holomorphic Foli-
ations”, Jour. Math. Soc. Japan 57 (2005),
725-734.

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

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

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

6. 00 O00O: “O000O0 1000 Fatou-
Juiad0 000007, OOO0O0O0ODOOOO
0 1661 0000 0OOOODOOOOOO
(2009), pp. 1-20.
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. Taro Asuke: “Infinitesimal derivative of

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

. Taro Asuke: “A Fatou-Julia decompo-

sition of transversally holomorphic folia-
tions”, to appear in Ann. Inst. Fourier
(Grenoble).

. Taro Asuke: “Godbillon-Vey class of

transversely holomorphic foliations”, to

appear in a volume of MSJ memoirs.

c.ooon

1.

“An introduction to secondary classes of
foliations”, Differential Geometry and Fo-
liation Seminar, Centro de Investigacion
en Matematicas (CIMAT), Guanajuato
(00DO00),20060 20 130.

. “On the Julia-Fatou decomposition of

complex codimension-one folitaions”, Ni-
igata Workshop on Complex Geometry
and Singularities, 0000000, 20070
80 240.

“Sur la décomposition Fatou-Julia de
feuilletages transversalement holomorphes
de complex codimension un”, Analyse,
géométrie et dynamique complexes, Lab-
oratoire Emile Picard, Université Paul
Sabatier, Toulouse (O OO 0O), 2007 O 11
0 220.

“A Fatou-Julia decomposition of complex
codimension-one foliations”, Global and
Local Aspects of Holomorphic Foliations,
in Honor of the 60th Birthday of Alcides
Lins Neto, Angra dos Reis 000000,
20080 20 15 0.

. “On the Fatou-Julia decomposition of

transversally holomorphic foliations of
complex codimension one”, VIII Interna-
tional Colloquium on Differential Geome-
try, Santiago de Compostela (00000,
20080 70 11 0.



6. “Sur la décomposition de Fatou-Julia
d’un feuilletage transversalement holo-
morphes de codimension complexe 17,
Séminaire Géométrie — Topologie Dy-
namique, Département de Mathématiques
de la Faculté des Sciences d’Orsayl] O O O
00,20090 30 180.

7. “Une construction de mesures §-conformes

pour des feuilletages transversalement
holomorphes de codimension complexe
1”7, Dynamique et Géométrie complexes,
Département de Mathématiques de la Fac-
ulté des Sciences d’Orsay] 0 0 0 O O, 2009

030 200.

8. “Embeddings of 2-tori transversal to linear
vector fields on C?7, 000000000
oooO0o0o,00000000D0O0DDOO
Oo0,20090 100 290.

9. “00D00O000O0O0OO0OOOooooooor,
ooooooooooobooooooboono,
oboooobooobooobooog, 2009
0120 110.

10. “Comparing Juliasets”, 00000000
0000000000, 00000000
00000ooooooooooooooo

ooo,20090 120 170.
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1. 000000000000 0o0a0.

2. 00000000 oboooooooooog
0000000, Workshop on holomor-
phic vector fields and foliations, and re-
lated topics, 2009 O 120 11 0013 O,
goooooo.
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I study the technology for computer network
operation and network applications.

Recently, the most important issue in the cam-
pus network operation is the information secu-
rity control. In this year most of my time was
consumed in the study and analysis of various
security threats and the implementation of the

information security policy in the university.

B.OOOO

1. Shinji Shimojo, Shingo Ichii, Tok Wang
Ling and Kwan-Ho Song (Eds.): Web
and Communication Technologies and
Internet-Related Social Issues — HSI2005,
LNCS 3597 (Springer Verlag, 2005).

2. 000000000000000000O0
oooooo,0obbo0o0ooobooogoo
0, 107 (2007), 35-40. D O0OOOOOO
000, No.53 (2007), 3540, 00000

3.0000000000000000000
000000,0000000000000
0000000, No. 7 (2008), 59-67.
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Program Committee member, The 2009
International Symposium on Applications
and the Internet (SAINT2009).

. Program Committee member, The 2010

International Symposium on Applications
and the Internet (SAINT2010).

Program Committee member, The IEEE
23rd International Conference on Ad-
vanced Information Networking and Ap-
plications (AINA-09).

Program Committee member, The First
International Conference on Multimedia,
Computer Graphics and Broadcasting

(MulGraB 2009).
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OO000oooDoooooooooooooon
McKendrick 000000000000 OOOO
OO00000oooooooooooooon
0 0 O Bacaér, Thieme, Wang and Zhao 00 0 O
OO000o0o0DoOooooooooooooon
OO000o0o0oDoDoOoooooooooooon
OO00o0o00ooDooooooooooooon
0000000000000 00000 Bacaér
O00oo0oU0oooooooooooooooon
OOO0OFshee 00000 OODOOOOODOOO
O0000EdievOODOOOODOOOODOOO
Oooooooooooooooon

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

follows:

[1] The type-reproduction number based on
continuous state variables and its applications:
The concept of the type reproduction number
for infectious diseases introduced by Roberts
and Heesterbeek is the most useful idea to for-
mulate the intervention threshold of infectious
diseases. The type-reproduction number for a
specific host type is interpreted as the average
number of secondary cases of that type pro-
duced by the primary cases of the same host
type during its entire course of infection. Here,
it must be noted that T takes into account not
only the secondary cases directly transmitted
from the specific host but also the cases indi-
rectly transmitted by way of other types (hosts)
who were infected from the primary cases of
Roberts and Heesterbeek

have shown that 7' is a useful measure when

the specific host.

a particular single host type is targeted to dis-
ease control effort in a community with various
types of host, because under appropriate as-
sumption eradication threshold of the disease
can be formulated as T < 1, referring only
to the target host type. Although their origi-
nal argument was based on a finite-dimensional
epidemic system (the next generation matriz),
we formulated the type-reproduction number

(or the state-reproduction number for the case



that all states are not necessarily the state-at-
infection) based on the continuous state vari-
ables (i.e. infinite-dimensional epidemic sys-
tem) and the next generation operator, and
proved that sign(Ryp — 1) = sign(T — 1). As
an application, we calculated the critical pro-
portion of immunization and the critical pro-
portion of isolation for age-structured epidemic

models.

[2] The basic reproduction number in heteroge-
neous environments:

The concept of the basic reproduction number
is the most important idea in epidemiology for
infectious diseases and demography. The ba-
sic reproduction number for infectious diseases,
denoted by Ry, is defined as the average num-
ber of secondary cases produced by a typical
primary case during its entire course of infec-
tion. Mathematically, the basic reproduction
number is calculated from the next generation
operator that is derived from autonomous dy-
namical systems describing the epidemic inva-
sion process, so epidemic parameters are as-
sumed to be time-independent. However, it
is well-known that infectious disease parame-
ters for many diseases (common childhood dis-
eases, tropical vector-borne diseases, etc.) have
seasonal variation, so several authors recently
have developed ideas for the basic reproduc-
tion number for epidemic systems with time
periodic parameters. In this research, we have
shown that the definition of the basic repro-
duction number for periodic systems suggested
by several authors (Bacaér, Thieme, Wang and
Zhao) can be induced from the idea of the expo-
nential solution and the weak ergodicity of the
positive evolutionary system, and the threshold
principle for disease invasion can be extended
to the periodic system. Under the assumption
of irreducibility of the basic system, it is seen
as an extension of the classical definition of the
basic reproduction number for autonomous dy-
namical systems. Moreover, if we consider the
dual evolutionary system, the idea of demo-
graphic potential by Ediev can be interpreted as

the solution of the dual system, and the repro-
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ductive value by R. A. Fisher can be extended
to the periodic system by using the idea of the
importance functional consistent with the dual

evolutionary system.

B.OOOO

1. H. Inaba (2006), Mathematical analysis
of an age-structured SIR epidemic model
with vertical transmission, Discrete and

Continuous Dynamical Systems, Series B,
6(1): 69-96.

2. H. Inaba (2006), Endemic threshold re-
sults for age-duration-structured popu-
lation model for HIV infection, Math.
Biosci. 201: 15-47,

3. H. Inaba (2007), Age-structured homoge-
neous epidemic systems with application
to the MSEIR epidemic model, J. Math.
Biol. 54: 101-146.

. H. Inaba (2007), Effects of age shift on
the tempo and quantum of non-repeatable
events, Math. Popul. Studies 14(3): 131-
168.

5.00 0O (00) (2007), 00000000
00,0000000.

6. 00 00000 (200), 010000000
ooo,000.

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

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

9. H. Nishiura, M. Kakehashi and H. Inaba
(2009), Two critical issues in quantitative
modeling of communicable diseases: In-

ference of unobservables and dependent

happening, In G. Chowell, J. M. Hyman,



10.

L. M. A. Bettencourt and C. Castillo-
Chavez (eds.) Mathematical and Statisti-
cal Estimation Approaches in Epidemiol-

ogy, Springer, pp. 53-87.

H. Inaba (2010), The net reproduction
rate and the type-reproduction number
in multiregional demography, In Vienna
Yearbook of Population Research 2009, pp.
197-215.
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matical analysis for an age-structured epi-
demic model with waning immunity and

subclinical infection.

. (00) 0000 (FUKAZAWA Keisuke):

A mathematical analysis of an age-
structured epidemic model for Hepatitis B

virus transmission.
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sory Board.
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1. Odo Diekmann (Mathematical Institute,

University of Utrecht), The delay equa-
tion formulation of physiologically struc-
tured population models, July 16, 2009:

Abstract:

structured population models are formu-

Traditionally, physiologically

lated in terms of first order partial dif-

ferential equations with non-local bound-

D.OO ary conditions and/or transformed argu-
ments. The stability and bifurcation the-
1. 00000: ODOOoOoOooboooooa ory for such equations is, in the quasi-

linear case, still very immature. The aim



of this lecture is to explain that, alterna-
tively, one can formulate such models in
terms of delay equations (more precisely :
renewal equations coupled to delay differ-
ential equations) without losing essential
information and that for delay equations
there is a well-developed local stability and
bifurcation theory. As a motivating exam-
ple we consider the interaction between a
size-structured consumer and an unstruc-
tured resource. The lecture is based on
joint work with Mats Gyllenberg and Hans
Metz.

. Horst R. Thieme (Arizona State Univer-
sity), Global compact attractors and their

tripartition under persistence, September
8, 2009.

Abstract: The study of the dynamics of a
semiflow (inertial manifolds, persistence)
is largely facilitated if there is a global
compact attractor, i.e. a compact invari-
ant subset which attracts a sufficiently
broad class of subsets of the state space.
Unfortunately, there in no uniform use of
the concept of a global compact attractor
in the literature: it has been used for a
compact attractor of points, compact at-
tractor of neighborhoods of compact sets,
and compact attractor of bounded sets.
Persistence theory allows to discuss the
long-term survival of populations in a dy-
namical systems framework. There is a
two-way interaction between persistence
and global compact attractors. On the one
hand, the existence of a compact attrac-
tor of points helps to establish the per-
On the other

hand, the global attractor of a uniformly

sistence of the semiflow.

persistent semiflow divides into three in-
variant parts: an extinction attractor, a
persistence attractor, and a set of orbits
that connect the extinction to the persis-
tence attractor. The persistence attractor
has further interesting properties like local
stability and connectedness. Examples are
presented where the persistence attractor

can be used to prove the global stability
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of the persistence equilibrium. (joint work
with Hal L. Smith)

. Glenn Webb (Vanderbilt

Analysis of a Model for Transfer Phenom-

University),

ena in Biological Populations, September
8, 2009.

Abstract: We study the problem of trans-
fer in a population structured by a contin-
uum variable corresponding to the quan-
tity being transferred. The transfer of the
quantity occurs between individuals ac-
The model is

of Boltzmann type with kernel correspond-

cording to specified rules.

ing to the transfer process. We prove that
the transfer process preserves total mass of
the transferred quantity and the solutions
of the simple model converge weakly to
Radon measures. We generalize the model
by introducing proliferation of individuals
and production and diffusion of the trans-
ferable quantity. It is shown that the gen-
eralized model admits a globally asymp-
totically stable steady state, provided that
transfer is sufficiently small. We discuss
an application of our model to cancer cell
populations, in which individual cells ex-
change the surface protein P-glycoprotein,
an important factor in acquired multidrug

resistance against cancer chemotherapy.

00 00 (OGATA Yoshiko)
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0000000000 o0o0noOoooOdn Green-
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00000D000DOo0oOoDOooOoDOooDo
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I am working on Equilibrium, Nonequilibrium

statistical mechanics of quantum systems, us-
ing operator algebra theory. About nonequilib-
rium systems, I mainly worked on a state called
NESS(Nonequilibrium steady state), which is a
steady state far from equilibrium. In particu-
lar, I proved Green-Kubo formula with Prof.
V.Jaksic and Prof. C.A.Pillet, under some
physically reasonable conditions. By using this
result, we could prove Green-Kubo formula for
locally interacting Fermion systems and spin
Fermion systems.

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

its rate function.

B.OOOO

1. Vojkan Jaksic, Yoshiko Ogata, Claude-
Alain Pillet, The Green-Kubo formula
and the Onsager reciprocity relations in
quantum statistical mechanics, Communi-
cations in Mathematical Physics Vol.265
721-738 (2006)

. Vojkan Jaksic, Yoshiko Ogata, Claude-
Alain Pillet, The Green-Kubo formula for
the spin-fermion system, Communications
in Mathematical Physics Vol.268 369-401
(2006)

3. Yoshiko Ogata, Local distinguishability of
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quantum states in infinite dimensional sys-
tems, Journal of Physics A Vol.39 3059-
3069 (2006)

. Vojkan Jaksic, Yoshiko Ogata, Claude-
Alain Pillet, Linear response theory for
thermally driven quantum open systems,
Journal of Statistical Physics Vol.123 547-
569 (2006)

Yoshiko

Robert Sims, Propagation of Correlations

. Bruno Nachtergaele, Ogata,

in Quantum Lattice Systems, Journal
of Statistical Physics Vol.124 1-13 July
(2006)

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

. Yoshiko Ogata, Mio Murao, Remote ex-
traction and destruction of spread qubit
information Phys. Rev. A 77, 062340

(2008)

. Yoshiko Ogata, Large Deviations in Quan-

tum Spin Chains Communications in

Mathematical Physics (2010)

c.oooog

1. 00000000 oo0gob,20050 907
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.000000000000,20050 90 21
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. Open systems and Quantum dynamics,
June 26 -29, 2006, CPT-CNRS UMR, Uni-

versite du Sud Toulon-Var, “ Linear re-
sponse theory in quantum statistical me-

chanics”



10.

D.

1.

2.

. Current Status of Rigorous Statistical Me-

chanics and Mathematical Quantum Field
Theory, September 4-6, 2006, Kyushu Uni-
versity,“ Linear response theory for ther-
mally driven open quantum systems (II)

Application to concrete models”

.gbo0ooooooooooog, 20060 11

01100130,0000) Linear response
theory for thermally driven open quantum

systems ”
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. ReyBellet He made a talk on fluctuation

in nonequilibrium systems. We discussed
about large deviation of quantum spin sys-
tems and found that it holds for mean field

models.
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In the academic year 2009, N. Ozawa studied
functional analytic aspects of discrete groups.
Compared with unitary representations, there
is barely any general theory for uniformly
continuous representations on (infinite dimen-
sional) Hilbert spaces. It is known that an
amenable group is unitarizable in the sense that
every uniformly continuous representation of it
is similar (i.e., conjugate) to a unitary repre-
sentation. Dixmier’s similarity problem asks
whether the converse also holds true: Does uni-
tarizability imply amenability? N. Ozawa, in
collaboration with N. Monod (EPFL), tackled
this problem and obtained a partial solution
([8])- In particular, it was proved that certain
Burnside groups are not unitarizable. Burn-
side groups had been known as tests for the
similarity problem. On the opposite side of
amenability are Kazhdan’s property (T), and

its stronger sibling, property (TT) of Burger



and Monod. Adding more rigidity to (TT),
N. Ozawa introduced property (TTT) and
proved that SL(n > 3,R) and their lattices
have that property ([9]). As a corollary, it was
proved that every quasi-homomorphism from
such a lattice into an amenable group or a hy-
perbolic group has finite image. This general-
izes a well-known fact for homomorphisms. It
is expected that property (TTT) is also useful
in study of the Ulam type problems.

B.OOOO

1. N. Ozawa; “Weakly exact von Neumann
algebras,” J. Math. Soc. Japan, 59 (2007),
985-991.

2. N. Ozawa; “Boundaries of reduced free
group C*-algebras,” Bull. London Math.
Soc., 39 (2007), 35-38.

3. N. P. Brown and N. Ozawa; “C*-algebras
and finite-dimensional approximations,”
Graduate Studies in Mathematics, 88.
American Mathematical Society, Provi-
dence, RI, 2008. xvi+509 pp.

4. N. Ozawa; “Weak amenability of hyper-
bolic groups,” Groups Geom. Dyn., 2
(2008), 271-280.

5. N. Ozawa and S. Popa; “On a class of Iy
factors with at most one Cartan subalge-
bra,” Ann. of Math. (2), accepted.

6. N. Ozawa; “An example of a solid von
Neumann algebra,” Hokkaido Math. J., 38
(2009), 557-561.

7. N. Ozawa and S. Popa; “On a class of II;
factors with at most one Cartan subalge-
bra II,” Amer. J. Math., accepted.

8. N. Monod and N. Ozawa; “The Dixmier
problem, lamplighters and Burnside
groups,” J. Funct. Anal., 258 (2010),
255-259.

9. N. Ozawa; “Quasi-homomorphism rigidity
with noncommutative targets,” J. Reine

Angew. Math., accepted.
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1. On a class of 111 factors with at most one

D.

Cartan subalgebra; (1) Topics in von Neu-
mann Algebras, BIRS, March 08. (2) O
000000000, April 08. (3) Oper-
ator Algebras, Dynamics, and Classifica-
tion, Texas A&M University, August 08.
(4) Non-commutative Harmonic Analysis
with Applications to Probability, Bedlewo,
August 08. (5) Analytic Properties of In-
finite Groups, Geneve, August 08. (6) von
Neumann Algebras and Ergodic Theory of
Group Actions, Oberwolfach, October 08.
(7) Harmonic analysis, operator algebras

and representations, CIRM, November 08.

. von Neumann algebras and ergodic the-

ory (Minicourse); (1) von Neumann al-
gebras, FErgodic theory and Geometric
Group theory, IMSc (Chennai), February
09. (2) Ergodic Theory of Group Actions,
Gottingen, August 09.

. Dizmier’s Similarity Problem; (1) 00O

0000o0Oooo, April, 09. (2) Noncom-
mutative L, spaces, operator spaces and
applications, CIRM, June 09. (3) O0O0O
O0ooooo, July 09. (4) Geometry
and Rigidity of Groups, Miinster, August
09. (5) Operators and Operator Algebras,
Edinburgh, December 09. (6) 00000
0 0O, December 09.

. Hyperlinearity, sofic groups and applica-

tions to group theory (Mini Course); Oper-
ator Spaces and Approximation Properties
of Discrete Groups, Texas A&M Univer-
sity, August 09.

. Quasi-homomorphism rigidity with non-

commutative targets; Rigidity in cohomol-
ogy, K-theory, geometry and ergodic the-
ory, HIM (Bonn), November 09.
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Duality means a quantum equivalence between
two physical systems with different origin.
AdS/CFT correspondence predicts that gauge
theories in d dimensions and gravity in d + 1
dimensions are dual to each other. In order to
establish the correspondence mathematically, it
is inevitable to compute the partition or corre-
lation functions exactly; which are quite diffi-
cult tasks for gravitational theories.

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

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

polynomial, which is the defining polynomial

dence.

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

colored Jones polynomials.

B.ODOOO

1. A. Kato “Zonotopes and four-dimensional
superconformal field theories” Journal
of High Enegy Physics 06 (2007) 037.

(arXiv:hep-th/0610266, UTMS 2006-28)

2. A. Kato and Y. Terashima “Geometry of

colored Jones polynomials” in preparation

3. 0000 “C00Db0O00oO0rooooDoon
470 80020090 42-49

4. 0000 “0000007000000480
30020100 57-63
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1. “String theory and three dimensional

Young diagrams” Geometry and Analy-



sis on complex manifolds, Hanoi, Vietnam

Sep. 2005.

2. “On cancavity of a-functions” The Joint
Meeting of Pacific Region Particle Physics
Communities (DPF2006+JPS2006...) Oct
2006, Honolulu, Hawai, USA
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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-
But they

A certain part of

morphism group of a free group.

are no homomorphisms.
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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 M ,12(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.

(5) (jointwork with Y. Kuno) We are trying
to establish an explicit formula of the value of
Dehn twists under the total Johnson map in-
troduced in (1).
formula up to degree 3 in the non-separating

Until now we have proved a

case, and to degree 4 in the separating case.

B.OOOO

1. A. J. Bene, N. Kawazumi and R. C. Pen-
ner “Canonical lifts of the Johnson homo-

morphisms to the Torelli groupoid,” Adv.
Math., 221 (2009) 627-659.



. N. Kawazumi: “Twisted Morita-Mumford
classes on braid groups,” Geometry and
Topology Monograph series 13 (2008)
293-306.

. T. Akita and N. Kawazumi: “Integral
Riemann-Roch formulae for cyclic sub-
groups of mapping class groups,” Math.
Proc. Camb. Phil. Soc.144 (2008) 411-
421.

. N. Kawazumi: “On the stable cohomology
algebra of extended mapping class groups
for surfaces,” Advanced Studies in Pure
Mathematics 52 (2008) 383-400.

. N. Kawazumi: “Cohomological aspects
of Magnus expansions,” preprint UTMS,
2005-18.

. N. Kawazumi: “Harmonic Magnus Expan-
sion on the Universal Family of Riemann
Surfaces,” arXiv: math.GT/0603158

. N. Kawazumi “Johnson’s homomorphisms
and the Arakelov-Green function,” arXiv:
0801.4218
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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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“From

In my work I have been attempting to found
mathematical psychology from a mechanist
viewpoint. Details have been given in the elec-
tronic book “Mathematical Psychology,” which
will be abridged by several papers. I will out-
line it by the following extract from the paper
“From logical systems to logical spaces.”

“The end of mathematical psychology is to
comprehend human mind by analyzing a com-
prehensive mathematical model of the triple of
the human system of cognizing and thinking,
the outer worlds which humans cognize and
think about, and the relationship between a
human and the outer worlds. Logic is a tool
for that, just as probability is a tool for genet-
ics. The formal language A in mathematical

psychology is a model of the human system of
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cognizing, and the semantics of A consists of
models of pairs of an outer world and a re-
lationship between the world and the human
system, while deduction systems on the sen-
tences of A are models of the human system of
thinking. Those human systems are unknowns
in the brain, just as Mendel’s factors (genes)
For the time

being, adequacy of the models can be exam-

were unknowns in organisms.

ined solely by observations of natural languages
which are supposed to be deformed expressions
of the human systems, just as Mendel’s the-
ory was once examined solely by observations
of phenotypes of pea plants which were sup-
posed to be deformed expressions of their geno-
types. Metaphorically speaking, mathematical
psychology seeks for a theory of genotypes by

observations of phenotypes.”
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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. I
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 polarizations jointly with M.Hamilton.
In the case of toric varieties a real polarization
can be considered as a limit of certain complex
structures. This year we established a simi-
lar result for flag manifolds. Namely, fixing a
symplectic structure on a flag manifold, we con-
structed a family of compatible complex struc-
tures, which converges to a real plarozation on
it.
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ematics, Osaka University, 9 (2008) 217-
226.
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The main subject of my research is numeri-
cal analysis of nonlinear evolution equations of
parabolic type. In particular, I am interested
in design of numerical schemes (by FEM, FVM,
and FDM) that preserve analytical properties
of the original problem and in error analysis
of those schemes. My recent research achieve-
ments are summarized as follows.

1. L analysis of the finite volume method for
convection-diffusion problems. The finite vol-
ume method (FVM) is a discretization method
based on local conservation properties of equa-
tions so that it is well suited for PDEs of con-
servation laws. While FVM includes ideas from
the finite difference (FD) and finite element
(FE) methods, it can be viewed as a discretiza-
tion method that has its own advantages. If
the admissible mesh of FVM is defined as the
dual mesh of an acute triangulation of FEM, we
can utilize analytical tools of FEM and obtain
stability and convergence results immediately.
On the other hand, if the admissible meshes



are not associated with triangulations of FEM,
we do not enjoy the benefits of the FEM the-
ory and need totally new ideas. Not to men-
tion, there is a large number of works devoted
to FVM defined on general admissible meshes.
In most of those works, however, their atten-
tions are concentrated on the proof of conver-
gence (of the subsequences) by compactness ar-
gument and the derivation of optimal error esti-
mates in the discrete H' norm. Recently, I con-
sidered FVM for a time-dependent convection-
diffusion equation on general admissible meshes
and succeeded in proving the error estimate of
optimal order in the L°° norm.

The

principle of the fictitious-domain method is to

2. Penalty fictitious-domain methods.

solve the problem in a larger domain (the fic-
titious domain) containing the domain of in-
Then, the

fictitious domain is discretized by a uniform

terest with a very simple shape.

mesh, independent of the original boundary.
The advantage of this approach is that we
can avoid the time-consuming construction of a
boundary-fitted mesh. Moreover, this approach
is of use to treat moving-boundary problems.
Recently, I considered the penalty fictitious-
domain method and examined the rate of con-
vergence with respect to a penalty parameter €.
Specifically, I succeeded in obtaining error es-
timates with explicit convergence rates for H*

and L? penalty methods.
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(1) Geometrical representation theory of Quan-
tum groups ; We study the crystal base in ge-
ometrical way. Starting from a finite oriented
graph (= quiver), we construct an algebraic va-
This is called a

quiver variety. We consider some Lagrangian

riety associated to a quiver.

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

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

(3) Representation theory of elliptic Hecke al-
gebras and its applications ; We define a family
of new algebras so-called elliptic Hecke algebras
associated with elliptic root systems and prove
a comparison theorem between elliptic Hecke
algebras and double affine Hecke algebras. O
As an application, we study multi-variable or-
thogonal polynomials and q-KZ equations by
using representation theory of elliptic Hecke al-

gebras.
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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 were ob-
tained from deformation theory of a linear ¢-
difference equation. Here the Garnier system
is a multi-variable system regarded as a nat-
ural generalization of the Painlevé equations.
This g-Garnier system has the Garnier system
as a natural continuous limit;

2. Special solutions of ¢g-Garnier system were
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. We studied theory of monodromy preserving
deformation, algebraic solutions, irreducibily,
and spaces of the initial conditions with respect
to special types of the third Painlevé equation.
(joint work with OHYAMA Yousuke, KAWA-
MUKO Hiroyuki and OKAMOTO Kazuo).

5. As an attempt to classify the 4-dimensional



Painlevé type equations, all of 4 equations
which is obtained from deformation theory of
Fuchsian equations, were formulated and ex-

pressed in the form of Hamiltonian systems.

B.OOOO

1. T. Tsuda, K. Okamoto and H. Sakai :

“Folding transformations of the Painlevé
equations”, Math. Annalen, 331 (2005)
713-738.

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

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

4. Y. Ohyama, H. Kawamuko, H. Sakai and

K. Okamoto : “Studies on the Painlevé
equations, V, Third Painlevé equations of
special type Pir(D7) and Pii(Ds)”, J.
Math. Sci. Univ. Tokyo, 13 (2006) 145—
204.

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

. H. Sakai : “Problem: Discrete Painlevé
equations and thei Lax forms, RIMS
Kokytiroku Bessatsu, B2(2007) 195-208.
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1. Lax form of ¢g-Painlevé equation associated

to Agl)—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 Hierarchies (0 0 00O O) 2006 O
5 0; Symmetries and Integrability of Dif-
ference Equations (SIDE) VII (Univ. of
Melbourne, Australia) 2006 O 7 0.
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. Rational surfaces and discrete Painlevé

equations: Painlevé equations and Mon-
odromy problems (Univ. of Cambridge,
UK) 2006 O 9 0.

. Monodromy preserving deformation and
4-dimensional Painlevé type equations:
From Painlevé to Okamoto (O O) 2008
0 6 O; Journees Franco-Japonaises en
Phonneur de Kazuo Okamoto (Universite
Louis Pasteur, Strasbourg, France) 2008
O 11 0;,00000000000-00
00000 (0ooOoo)20090 20.
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I studied on the theory of p-adic differential
equations and overconvergent isocrystals. Let
X C X be an open immersion of smooth
schemes over a field k& of characteristic p > 0
such that X \ X is a simple normal crossing
divisor and let ¥ C Z, be a subset in which
the difference of any two distinct elements is
a non-integer which is p-adically non-Liouville.
In my previous study, I defined the notion of
an overconvergent isocrystal on (X, X) hav-
ing Y-unipotent monodromy and proved that
it is uniquely extendable to a log-convergent
isocrystal on X with exponents in ¥. In this
academic year, we proved a ‘cut-by-curves cri-
terion’ saying that an overconvergent isocrystal
£ on (X, X) has Y-unipotent monodromy if and
only if, for any transversal locally closed immer-
sion from a curve i : (C,C) — (X, X), i*€ has
Y-unipotent monodromy as an overconvergent
isocrystal on (C,C), when |k| is uncountable.
This is a p-adic analogue of the similar criterion
for the regular singularity of integrable connec-
tions. We also proved analogous ‘cut-by-curves’
criterion for the overconvergence of integrable
connections on p-adic rigid analytic spaces as-
sociated to smooth p-adic formal schemes or

algebraic varieties over p-adic fields.

B.OOOO

1. A. Shiho: “Cut-by-curves criterion for the
overconvergence of p-adic differential equa-

tions”, preprint.
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2. A. Shiho:

the log-extendability of overconvergent

“Cut-by-curves criterion for

isocrystals”, preprint.

3. A. Shiho:
overconvergent isocrystals”, to appear in
Math. Ann.

“On logarithmic extension of

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

preprint.

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

preprint.

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

preprint.

7. 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)

8. A. Shiho: “On logarithmic Hodge-Witt co-
homology of regular schemes”, J. Math.
Sci. Univ. Tokyo 14(2007), 567-635.
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1. On logarithmic extension of overconver-
gent isocrystals, Industrious Number The-
ory, 0000020090 1200

2. Cut-by-curves criteria for certain prop-
erties of p-adic differential equations,
Parabolic log convergent isocrystals, O O

00020090 120 (2000)0

3. Cut-by-curves criteria for certain proper-
ties of p-adic differential equations, Mini-
workshop on isocrystals, 0 0 0 0 02009 0O
000

. On logarithmic extension of overconver-
gent isocrystals, p-adic method and its
applications in arithmetic geometry at
Sendai, 0000020080 110.



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

6. Sur la surconvergence de la cohomolo-
gie rigide relative, Sur la surconvergence
de la cohomologie rigide relative (suite
et fin), Groupe de travail de géométrie
arithmétique, Université de Rennes 1(0 O
00),20080 30-40 (2000)0O

7. On the overconvergence of relative rigid co-
homology, 00000020080 100

8. On the overconvergence of relative rigid co-
homology, 0000000 OOOOOONO
oooo0z20070 1200

9. Relative log convergent cohomology and
relative rigid cohomology, p-adic aspects in
arithmetic geometry, 000000000
OOoo20070 600

10. Relative log convergent cohomology
and relative rigid cohomology II, p-adic
method and its applications in arithmetic
geometry, 0 000020060 110.
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1. (O0)O00O OO (MIYATANI Kazuaki):
On the finitude of logarithmic crystalline
cohomology of higher level.
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I invited Professor Bernard Le Stum (Rennes
University) by JSPS invitation fellowship pro-
grams for research in Japan (short term) from
12th October 2009 to 30th October 2009 with
the research title ‘Direct images and the over-
convergent site’. We discussed on the rela-
tion of his theory of overconvergent site and
our result on finiteness of relative rigid co-
homology, and we began the study of con-
structible sheaves on overconvergent site and
arithmetic D-modules. He gave the talks enti-
tled ‘The overconvergent site I, I’ on his theory
of overconvergent site at the workshop ‘Mini-
workshop on isocrystals’ held at Tohoku Uni-
versity on 16th October and gave a talk entitled
‘The local Simpson correspondence in positive
characteristic’ on his result with Michel Gros
and Adolfo Quirds on the correspondence be-
tween Higgs modules and differential modules
of higer level on smooth varieties of positive
characteristic at the number theory seminar of
the University of Tokyo on 21st October.

00 00 (SHIRAISHI Junichi)
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000000 HepfOOOOOO WOOGOGOoQO
00000. Ding-lohara0O0O0OO0OO0OODOO
OO000o0o0DoOooooooooooooon
Oo0ooo-000000.

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

The A
is canonically identified with the commutative

given by the number of partitions.

family of the Macdonald difference operators
acting on the space of symmetric functions.
The algebra A is deeply related with the Hopf
algebra found by Ding and Iohara and also with

the quantum W algebra. 1 also studied the



7 functions associated with the classical inte-
grable hierarchy obtained by taking a certain

classical limit from the Ding-Iohara algebra.
B.OOOO
1. J. Shiraishi:

ing Operators for Macdonald Polynomi-
als”, Lett. Math. Phys. 73 (2005) 71-81.

“A Conjecture about Rais-

. J. Shiraishi: “A Family of Integral Trans-
formations and Basic Hypergeometric Se-
ries”, Commun. Math. Phys. 263 (2006)
439-460.

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

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

. J. Shiraishi, Y. Tutiya, Periodic ILW equa-
tion with discrete Laplacian, J. Phys. A
42 (2009), no. 40, 404018, 15 pp.
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1. Macdonald polynomials and integrals of

motion, Workshop “ Integrable quantum
systems and solvable statistical mechani-
cal models” , CRM Centre de Recherches
Mathématiques, Montreal, Canada, 2008

O7040.
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0000000, 0000,000000,
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Sutherland model related to the Lie alge-

bra Cs for distinct parameters

functions generating func-

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

I have extended my previous results to non-
tube domains of type AIII [1], and also found
explicit branching laws by using the Penrose
transform [4]. [6] is a survey on these recent
results for the Penrose transforms of Dolbeault

cohomologies.



1. H. Sekiguchi :
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Penrose transform for in-
definite Grassmann manifolds, accepted
for publication in International Journal of

Mathematics.

. H. Sekiguchi : “O00000O0”, 0000 -
obobooo0ooobooonooss9, 00000
0ooz20090 100, 43-48.

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

. H. Sekiguchi :

lar unitary representations with respect to

Branching rules of singu-

symmetric pairs (As,—1, D), submitted
(ooo).

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

. H. Sekiguchi : “00000000000O7,
0D000,520, 000000, 2006 0 10
00, 34-40.
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1. Penrose transform between symmetric

spaces, International conference in honor
of Toshio Oshima’s 60th birthday “Differ-
ential Equations and Symmetric Spaces”,
The University of Tokyo, Japan, 2009 O 1
0.
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. Radon—Penrose transform for the quanti-
zation of elliptic orbits, International Con-
ference “Integral Geometry and Harmonic
Analysis” (organizers: Fulton Gonzalez,
Tomoyuki Kakehi, Toshio Oshima) Uni-

versity of Tsukuba, Japan, 2006 O 8 O .
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I observed that many Q-Fano 3-folds with only

%(17 1,1)-singularities and such that the classes

of their anti-canonical divisors generate the di-

visor class groups are weighted complete inter-

sections in quasi-homegeneous varieties under

non-reductive algebraic groups.
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1. Hiromichi Takagi:

. Hiromichi Takagi:

“Classification of pri-
mary Q-Fano 3-folds with anti-canonical
Du Val K3 surfaces. I, J. Algebraic Geom.
15 (2006), 31-85.

“Classification of pri-
mary Q-Fano 3-folds with anti-canonical

Du Val K3 surfaces. II”, preprint.



. Alessio Corti and Hiromichi Takagi: “4-

fold flips after Shokurov”, preprint.

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

romichi Takagi:

5. Hiromichi Takagi and Francesco Zucconi:
“On blow-ups of the quintic del Pezzo 3-
fold and the varieties of power sums of
quatic hypersurfaces”, preprint, submit-
ted.

. Hiromichi Takagi and Francesco Zuc-
coni: “Spin curves and Scorza quartics”,

preprint, submitted.

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

is rational”, submitted
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1. Towards a moduli theoretic characteriza-
tion of a Q-Fano 3-fold of genus six, JAMI
symposium at Johns Hopkin University,
March, 2006.

. On the variety of power sums of the Scorza

quartics of trigonal curves, Komplexe
Algebraische Geometrie, Mathematisches
Forschungsinstitut Oberwolfach, October

3th, 2007.

. Scorza quartics of trigonal spin curves
and their varieties of power sums, Uni-
versitdt Bayreuth, Lehrstuhl Mathematik
VIII, January 30th, 2008.

. Scorza quartics of trigonal spin curves and
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ooooooog, 20080 40.
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. Spin curves and Scorza quartics, Algebraic
Geometry in East Asia, KIAS, Nov, 2008

. Q-Fano 3-folds and varieties of power
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COW TokyoO, OO ODOOOOODODO
000, 20080 120 190
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. The moduli space of genus 4 spin curves is
rational, Classification of Algebraic Vari-
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050 150
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I studied the curvature property of the Weil-
Petersson metric on the tangent bundle of the
base space for a family of K&hler-Einstein man-

ifolds of negative curvature.
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. Ch. Mourougane and S. Takayama: “Ex-
tension of twisted Hodge metrics for
Kahler morphisms”, J. Differential Geom.
83 (2009) 131-161.

. S. Takayama: “On the uniruledness of sta-
ble base loci”. J. Differential Geom. 78

(2008) 521-541.

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

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

. Ch. Mourougane Takayama:

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

. Ch. Mourougane Takayama:

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

. S. Takayama: “Pluricanonical systems on
algebraic varieties of general type”, Invent.
Math. 165 (2006) 551-587.
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. Boundedness of pluricanonical systems on
algebraic varieties of general type, Alge-
braic Geometry and Commutative Algebra
Tokyo 2007, D OO 0O, 20070 120.
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braic and Arithmetic Structures of Moduli
Spaces, 0O OO0, 20070 90.
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A remark on degenerations of Ricci flat
Kahler manifolds. 0000000000
0,00,20060 100.

oo

o0 IBODOODOOOOOO0OOOOOO0O
oboooooooooboobobooooo
00000o0.(Doooouooooon)

.gobo0mooooobooobooooo

booboooooooboooobooban
O00.(00ooooooon)

.goooboIlnoooooobooooon,

oooo,0o0boboooboo,ooogoo
000000oo0. (oo 30000)

E.DODOOOOO

(00)00 0O (HISAMOTO Tomiyuki):

Restricted Bergman kernel asymptotics.
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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. In this
academic year, he succeeded in generalizing the
theory of crystalline sheaves to p-adic perverse
sheaves on a curve with good reduction when
the singular points of sheaves have ‘good re-
duction’. Furthermore, he gave a local de-
scription of the cohomology of a crystalline p-
adic perverse sheaf in terms of the correspond-
ing D-module with additional structures. He
also proved the functoriality and the Frobenius
compatibility of the p-adic weight spectral se-
quence constructed by using nearby cycles D-

modules.
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1. K. Bannai, S. Kobayashi and T. Tsuji,
On the de Rham and p-adic realizations
of the elliptic polylogarithm for CM elliptic
curves, to appear in Annales scientifiques
de PENS 43, fascicule 2 (2010)

2. T. Tsuji, On nearby cycles and D-modules
of log schemes in characteristic p > 0 , to

appear in Compositio Math.

3. T. Tsuji, Purity for Hodge-Tate represen-

tations, submitted.

. T. Tsuji, Notes

correspondence and Galois cohomology,

on p-adic Simpson

preprint.
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sheaves, Workshop: Arithmetic Algebraic
Geometry, 000 0O0000DOO0O, 2006

ood

. On log crystalline cohomology and arith-

metic D-modules, Workshop:
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00,20060 110
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0,20070 90O

representations,
Workshop: Arithmetic Applications of p-
adic Analysis and Rigid Spaces, Univer-
sitat Regensburg, 2008 0 2 O

. Nearby cycles and D-modules of log

schemes in characteristic p > 0, Recent
Progress in Arithmetic D-modules theory,
IRMA, Université de Strasbourg, 2008 O
100

. Arithmetic D-modules and weight spec-

Journées de Géométrie
Arithmétique de Institut de
Recherche Mathématique de Rennes, 2009
or7d

tral sequences,

Rennes,

. Nearby cycles and D-modules of log

schemes in characteristic p > 0, East
Asia Number Theory Conference, 0 0O O
0,20090 90O

p-adic perverse sheaves and arithmetic
D-modules on a curve, Conférence de
Géométrie Arithmétique en [’honneur
de Jean-Marc Fontaine, Institute Henri
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A.000OO

OO0 T. RobyOOOODOODOO, symplectic O
oo00oooDOooooooooooogooon
000000000 Berele O insertion 00O O,
FominO0OOOOOOOOOOOOOOO [B1].
0000, Brauer diagram 0 updown tableau
0000000 Stanley/Sundaram 00O O,
OO00O00ODDO symplectic form 0 flag 0 00O
oo0oooUoooooooooooooooo
00000000 (“Brauer diagrams, updown
tableaux and nilpotent matrices”, J. Algebraic
Combin. 14 (2001), 229-267) 0, 000000
O, Springer 000000000 Steinberg O O
00000 Trapad DO OO, Brauer diagram O
gooooboooobooobooboboa
00000000 [C1-8 (1)]. OO, Trapa 0O
ooooopooooooooooogooooo,
00O O Robinson—Schensted DO 000000
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O00.00,00 A/pO0000 vO Littlewood—
Richardson tableau O, Grassmann 000 00O
O00000DO00ooooooooooooon
0O parametrize 0 O ([C8 (2)]). Azenhas OO
000, 000000 Littlewood—Richardon
tableau 0 O O involution 0, 00000000
OO0000o0oDooooooooooooon
Oo0oooooooooooo.ooo,oo00
000000000 flagO0O0O00ODOOOO
00000000, 00 abelpOO0O0O0OOO
000000 “oDDOD”>0000000000
oo.

The

Berele’s

Fomin-style pictorial presentation of
which

product decompositions

to
of

finite-dimensional representations of symplec-

insertion, corresponds

certain tensor

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 gen-
eralized Steinberg variety [C1-8 (1)].

ticular, a correspondence similar to Trapa’s for

In par-

the algebraic variety mentioned above produces
a part of the ordinary Robinson—Schensted
the
Littlewood—Richardson tableaux of shape \/u

corerspondence. In another direction,
and weight v parametrize the irreducible com-
ponents of a certain algebraic variety defined
using the Grassmannian and a nilpotent lin-
ear transformation ([C8 (2)]).
between the Littlewood-Richardson tableaux

The involution

switching p and v, as described by Azenhas,
is shown to coincide with the bijection between
the irreducible components induced by a nat-
ural correspondence between the dual Grass-

mannians. 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 structure similar to the variety of flags fixed

by a unipotent linear transformation.
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1. T. Roby and I. Terada, “A two-
dimensional pictorial presentation of

Berele’s insertion algorithm for symplectic
tableaux, Electron. J. Combin. 12 (2005),
R4, 42pp (electronic).
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1. The Jordan types of certain nilpotent ma-
trices, 57eme Séminaire Lotharingien de
Combinatoire, Otrott (France), October
2006.

M. I. T

. —, Combinatorics Seminar,

November 2006.

)

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

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

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

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

. —, 0000, February 2010.

. (H)00D00D0o00U00 Jordan OO OO
0, (2) Littlewood—Richardson 0 0 00 O
ooooobobooooo,oobooo
goooo2oo0o0ooboobo,oboo,
March 2010.

D.OO

1. 00000000 XE Littlewood—
Richardson 0000000 (Littlewood—
Richardon rule, HallOOO). (D O0OO
004000000,000)

94

2. 00 [I0:0000.0010000,000
gobooooo,boo,oboooooao
000,000000000. (DO0oOooOo
o00ooo,o0n0)

.001(0000): 000 (@oooo)
000000, 10000000 (0000
Taylor 0000000), 00000000
0,10000000 (0000000000
0000). (0000000000,000)

F.OOOOODOOO

1. FPSAC 2010 (O 22000000000
0000000000000 0O00), sec-

ondary reviewer.

H.OOOOOOOOO

1. Bernhard Matthias Miihlherr (Professor,
Justis-Liebig-Universitat Gieflen): topics
related with the isomorphism problem of

Coxeter groups.

000 O (HASEGAWA Ryu)

A.000OO

()0UDO00OO0o0ooUooDoOOoUoUoOoo
O: D0OO000OO00D0O,000000000
O000ooooooooooog,oooooo
OO000o0o0oDoDoOooooooooooooon
OO000o0ODO. DoDoooooooooooo
O,00000000000D0000000O
O,00000000000D00000000
Oo0o0ddOo.oog,oooooogoooon
g0ooooooooo,ooooooooon
OO000oo00oooooooooooooon
OO000. Dooooooooooooooo
goo0o,0000000gooooooooo
ooo0oooooooooooo. ooooo
000000, d0 Church-Rosser 00000
OO00o00d0d. oooooooooog, proof
net 0 Lamping graph OO0 OO0O0O0OOOOO
Oo0o00ooooo.ooo,0o000o0ooo
OO000oo0ooooooooooooooon
O. 000D0o0oDooo0oooooooooo
Oo0ooo,0000oooogooooo,on



goboooboooboooboobooo
goooo.

(2000000000 0O0OODOO: ODOOO
ooboooooobo,00b0o00000o0o00ad
oob0,000b00000booboo0ooobooo
oooooboooooo.obo,booboog
goobooooooooooobooa,ood
obobooboboooboobobobobo
goooooooob. bobooooboog,
gooboooooooooooboooono,d
gbobooboboboboboobobobo
o,cpSOOO0O0O0OOOODOOOODOOOO
gboogoooo. oboboooobooobo
u,000ooooooooboooobooo
ocooooo. 0D, pO000,00000O0
oboboobobOoboboobobobobo
oooooobooooog.

(1)

based on categorical semantics:

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

tations.

(2) Studies of computational systems having

the first class continuation: In programming
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languages, an essential concept is the notion
of continuation, which has been an important
research theme in the history of theories and
implementations. It is a recent trend to in-
corporate the first class continuation into pro-
gramming languages to provide the users new
programming styles. Toward applications to
implementation, plenty of systems have been
proposed. From the theoretical point, CPS se-
mantics and categorical semantics have been
developed as standard methods. Using these
machineries, we research the systems of the first
class continuation mainly from the perspective
of mathematics. In particular, we study the
Ap-calculus and the systems having delimited
continuation, and we explore their properties

and relations.

B.OOOO

1. M. Tatsuta, K. Fujita,
H. Nakano, Inhabitation of polmorphic

R. Hasegawa,

and existential types, A. Pure Appl. Logic,
in printing, 2010.
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After publishing a paper ([2]) proving results
which are needed in the proof of a partial re-
sult of the C! Palis Conjecture for higher di-
mensions, a C! dense trichotomy ((i) uniform
hyperbolicity; (ii) a homoclinic bifurcation oc-
curs; (iii) C? zero Lyapunov exponents are ad-
mitted) for the space Diff* (M) of C* diffeomor-
phisms on a compact manifold M ([4]), I re-
vised paper [4]. In particular, some arguments
in parts applying the C? perturbation theorems
proved in paper [2] are replaced by more elab-
orate ones than the previous version of the last

year. Moreover, I also proceeded with writing
paper [5].
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: “Applications of Maiié’s C?
Connecting Lemma ”, Proc. Amer. Math.
Soc. 138 (2010) 1371-1385.

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

Theory and Dynamical Systems.

4. S. Hayashi: “A C! dense trichotomy for
diffeomorphisms: hyperbolicity or homo-
clinic bifurcations or C? zero Lyapunov ex-

ponents”, preprint.

5. S. Hayashi: “Hyperbolicity and homoclinic

bifurcations generating nonhyperbolic dy-

namics”, in preparation.
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1. 000000000oo (I)(dI1), Encounter
with Mathematics 0 330, 000000
oo, 20050 20.

2. Hyperbolicity —and  heterodimensional

cycles for three-dimensional partially

hyperbolic diffecomorphisms, “Interna-
tional Conference on Dynamical Systems”
August

Angra-Rio de Janeiro, Brazil,

2005.

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

4. An extension of the ergodic closing lemma
and its applications, RIMSO OO OO OO
O000o0ooooooooooooooo
goooooo, 20080 90

5. On a C! dense trichotomy for diffeomor-
phisms, RIMSOOOOOOOOOOOO
O00000o0O0o0UoooOooooooo
00,20080 100

6. On a C! dense trichotomy for diffeomor-
phisms, 00 O0000D0OOOOODOOOO
O0,00000000000o00ao, 2008
0100

7. A few measure theoretical perturbation
theorems, 0000000, 00O0O0OO
0000, 20090 10.
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The curvature of conformal structures can be
defined in terms of a Cartan connection; how-
ever, since the connection is defined on the jet
bundle, it is not so useful as a tool of the differ-
ential geometry and analysis on the manifold.
To get over this difficulty, I have been study-
ing the ambient manifold associated to the con-
formal manifold (joint work with Prof. Robin
Graham). It is a Lorentz Ricci-flat manifold,
whose metric curvature gives the curvature of
the conformal structure. In case the dimen-
sion of the manifold is odd, the unique existence
of the ambient manifold was by Fefferman and
Graham and the theory is completed; while for
even dimensions, the uniqueness of the ambient
metric does not holds and we need to introduce
a family of ambient metrics and reconstruct the
theory of ambient spaces.

In this year, as an application of the theory of

ambient metrics, I have proved that the vector
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space of quadratic scalar conformal invariants
of even dimensional manifolds are at most one
dimensional for each fixed weight and gave the
basis in terms of the curvature of the ambient
metric. Combining this with the know result
on the construction of conformal invariants of
higher degrees, I have obtained the complete
list of scalar conformal invariants of manifolds

of dimensions < 8.

B.OODOO

1. 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.

. K. Hirachi: Logarithmic singularity of the
Szego kernel and a global invariant of
strictly pseudoconvex domains, Ann. of

Math. 163 (2006), 499-515.

. 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,
403420, Springer 2008.

. K. Hirachi:

tion of CR invariant differential opera-

Ambient metric construc-

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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seminar, Institute for Advanced Study,
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Conformal Structures,

. Fefferman-Graham’s ambient metric and
scalar invariants of conformal structures,
Geometry seminar, MIT (USA), March
2009.



3. Quadratic invariants of conformal struc-
tures, Geometry and PDE Seminar, Univ.
Washington (USA), October 2009

. 000000000 RamadanovO O, 00
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oooodoo, 20090 120

5. Integral Kéhler invariants and the singu-
larity of theSzego kernel, Programme for
the d-bar Neumann problem, EST (Aus-
tria), December 2009
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It is about 20 years after the discovery of mir-
ror symmetry of Calabi-Yau manifolds. Since
then, several mathematical (and abstract) pro-
posals toward the full understanding of the
symmetry have been made, and motivating re-
lated mathematical studies. From the early
stage of the mirror symmetry we know that, for
Calabi-Yau hypersurfaces or complete intersec-
tions in toric varieties, the symmetry can be
realized in a combinatorial way and also there
are concrete ways to calculate related invari-
ants such as Gromov-Witten invariants. I have
been studying mirror symmetry from the latter
explicit viewpoint. This year, I have looked
some Calabi-Yau manifolds to construct exam-
ples of a certain differential ring (BCOV ring)
over the moduli space of Calabi-Yau manifolds.
This is a continuation of the study last year
about the holomorphic anomaly equation due
to Bershadsky-Cecotti-Ooguri-Vafa. In addi-
tion to this subject, I have studied recent de-
velopments about the geometry (tropical ge-
ometry) which appears near the so-called large
volume limit expecting to see direct relations
of the period integrals and the Gromov-Witten

invariants.
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(2009, Jul. 5 — Jul.10).

Gromov- Witten invariants of the Grass-
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folds, Adv. Theor. Math. Phys. 13
(2009), 1-33.
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invariants and Fourier-Mukai partners,
“Workshop of Algebraic Geometry and
Physics 2007”7, (2007, Jun), O : KIAS, Ko-
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I am interested in mathematical aspects of two-
dimensional conformal field theories. This year,
I reconsidered basics of vertex operator alge-
bras by looking at Zhu’s algebra of a graded
vertex algebra. More precisely, I gave a direct
proof of the fact that Zhu’s algebra is isomor-
phic to the zeromode algebra for a graded ver-
tex algebra by taking into account some recent
developments. I expect that our proof will lead
us to a better understanding of the theory of

vertex operator algebras.
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algebras. International conference on ver-
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0 10 Degenerate principal series

In a joint work with Peter E. Trapa, we stidied
degenerate principal series of G = Sp(p, ¢) 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)). It 3k < n, Ip is
irreducible and isomorphic to a derived functor
module. If 3k > n, we conjecture there are k—1
irreducible constituents in Ip other than de-
rived functor modules of the maximal Gelfand-
Kirillov dimension. However, it remains open
at this point.

(2)

Verma modules

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

morphisms between generalized Verma mod-

In 1970s, Lepowsky studied homo-

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

We call p normal, if each parabolic subalgebra
which has a common Levi part with p is conju-
gate to p under some inner automorphism. For
classical algebras and “almost half” of normal

p, the above conjecture is affirmative for regu-



lar infinitesimal characters.

(2) Irreducibility of the space of continuous
Whittaker vectors

The fameous “multiplicity one theorem” tells
us that the dimension of the space of continu-
ous Whittaker vectors on an irreducible admis-
sible representation of a quasi-split real linear
Lie group is at most one. For non quasi-split
groups the multiplicity one theorem fails. As
a natual extension of the multiplicity one the-
orem to non quasi-split case, we may consider
the following naive conjecture. “ the space of
continuous Whittaker vectors is irreducible as
a module over the finite W-algebra.” For exam-
ple, we have an affirmative answer for the type
A groups. For SOy(2n,1), the above naive con-
jecture is affirmative. However, for SO(2n,1),
the discrete series are counterexamples for the
cojecture. So, I propose refined conjecture.
Namely, Let H be the stabilizer in the Levi part
of a minimal parabolic subgroup of the non-
degenerate unitary character ¢ of the nilradi-
cal of the minimal parabolic subgroup. Then,
H acts on the space of continuous Whittaker
vectors with respect to psi. the refined conjec-
ture is that the space of continuous Whittaker
vectors is irreducible as a module over the fi-
nite W-algebra and H. This refined conjeture
is affirmative for SO(p, q).

B.OOOO

1. Hisayosi Matumoto : The homomorphisms
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bras, Duke Math. J. 131(2006) 75-118.

. Hisayosi Matumoto and Peter E. Trapa :
Derived functor modules arising as large ir-
reducible constituents of degenerate prin-
cipal series, Compositio Math. 143 (2007)
222-256.
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. 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.

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

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

. On a finite W-algebra module structure
on the space of continuous Whittaker vec-
tors for an irreducible Harish-Chandra
modules, ”The 9th Workshop on Nilpo-
tent Orbits and Representation Theory”,
Hokkaido University, Feburary 2010.
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My research field is inverse problems in mathe-
matical sciences. 0 In particular, I am studiyng
determination of parameters such as coeffi-
cients, nonhomogeneous terms in evolution
equations and determination of shapes of do-
mains from overdetermining data.

I describe the achievements in 2009 separately

for convenience according to

e Academic researches

e Researches for real uses

Academic researches

In 2009 I published 14 papers in journals with
peer review systems.

For proving the uniqueness and the condi-
tional stability for inverse problems of deter-
mining spatially varying coefficients in evolu-
tionary equations by means of finite numbers
of observations of solutions in subboundaries
or subdomains, as key tools we can use Car-
leman estimates which are weighted L? esti-
mates. Indeed a method by Carleman esti-
mate is a unique mathematical methodology
for such inverse problems, and I have been
working many years and published many pa-
pers. In 2009 by an invitation of ”Inverse Prob-

lems” which gains the highest reputations as



the journal on inverse problems, for the 25th
year special issue, I published a survey paper
on Carleman estimates and its applications,
and the paper keeps a high record of down-
loads. Moreover as papers on inverse prob-
lems by Carleman estiamtes, I published [3],
[5], [6], [10]. Related with environmental engi-
neering, I established the uniqueness in deter-
mining order and coefficient by boundary data
for a one-dimensional fractional diffusion equa-
tion and this is the first achievement for the
inverse problems among numerous papers on
forward problems for fractional diffusion equa-
tions. Moreover I have published an inverse
problem on the phase transition [4], stability
on an inverse problem by Dirichlet-to-Neumann
map for hyperbolic equation [7], the uniqueness
for inverse electromagnetic obstacle scattering
problem with polyhedra scatterers [8], mathe-
matical analysis and numerical methods for the
determination of initial value for a heat equa-
tion [9].

Researches for real uses

With my international team composed of vis-
itors by the GCOE program and the grants
by JSPS and Nippon Steel Corporation, I have
continued joint research projects with Nippon
Steel Corporation and I am developing fast nu-
merical methods for various problems, and I
put them to practical uses. In 2009 there were
4 application of patent where I am one of in-

ventors (1 domestic, 3 foreign).
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1. M. Yamamoto: “Carleman estimates for
parabolic equations and applications, In-

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

. J. Cheng, J. Nakagawa, M. Yamamoto and

T. Yamazaki: “Uniqueness in an inverse
problem for a one-dimensional fractional
diffusion equation, Inverse Problems 25

(2009) 115002 (16 pp).

. A. Benabdallah, M. Cristofol, P. Gaitan
and M. Yamamoto: “Inverse problem for
a parabolic system with two components

by measurements of one component, Appl.
Anal. 88 (2009) 683-709.
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4. D. Homberg, N. Togobytska and M. Ya-
mamoto: “On the evaluation of dilatome-
ter experiments, Appl. Anal. 88 (2009)
669-681.

. 0. Yu

M. Yamamoto:

J.-P. Puel and

“Carleman estimates for

Imanuvilov,

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

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

554.

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

mamoto: “Stability estimate for an in-
verse wave equation and a multidimen-
sional Borg-Levinson theorem, J. Differen-

tial Equations 247 (2009) 465-494.

. H. Liu,

“New reflection principles for Maxwell’s

M. Yamamoto and J. Zou:

equations and their applications, Numer.
Math. Theory Methods Appl. 2 (2009)
1-17.

. J. Li, M. Yamamoto and J. Zou: “Condi-
tional stability and numerical reconstruc-
tion of initial temperature, Commun. Pure
Appl. Anal. 8 (2009) 361-382.

10. S. Li, B. Miara and M. Yamamoto: “A
Carleman estimate for the linear shallow
shell equation and an inverse source prob-
lem, Discrete Contin. Dyn. Syst. 23
(2009) 367-380.
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DICOP 08”, 22-26 September 2008, Il
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. 7On thermal non-destructive testing: re-
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Boltzmann boundary condition for the
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Conference on Scientific Computing and
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Hong Kong, OO, 0000.
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tial values”, International Conference on
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2009, Academy of Mathematics and Sys-
tems Science, Chinese Academy of Sci-
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strass Institute for Applied Analysis and
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shop on Advances and Trends in Integral
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(1) K3 surfaces with involution

We studied the invariant of K3 surface with in-
volution 7, introduced by the author in 2004.
Here M denotes the Lorentzian sublattice of
the K 3-lattice that determines the topological
type of the involution on a K3 surface. When
the rank of M is smaller than or equal to 17, it
was proved by the author that 7, is expressed
as the Petersson norm of a certain automorphic
form ®j; on the moduli space. In this year, we
prove the same statement for 75, when the rank
of M is bigger than or equal to 18 and deter-
mined an explicit formula for ®,,.

(2) The singularity of equivariant ana-
lytic torsion

For one-parameter degenerations of projec-
tive algebraic manifolfds with holomorphic and
equivariant action of a compact Lie group, we
studied the asymptotic behavior of the equiv-
ariant analytic torsion near the discriminant
locus. When the coefficient bundle is semi-
negative in the sense of Nakano, we proved the
existence of an asymptotic expansion of equiv-
ariant analytic torsion near the discriminant
locus. Moreover, when the singularity of the
singular fiber is mild, i.e., semistable degen-
erations or the case where the singular fiber
has only canonical singularities, we expressed
the main term of the singularity of the asymp-
totic expansion in terms of certain characteris-
tic classes associated to the Gauss map.

(3) Elliptic j-function and Brocherds ®-
function

We studied the problem of expressing the dif-
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ference of two elliptic j-functions as a certain
rational function of the Borcherds ®-function
and we obtained an explicit formula without an
ambiguity of universal constant. As an applica-
tion of the arithmetic Riemann—Roch theorem
and this formula, we try to understand a for-
mula of Gross—Zagier for the value of j-function
in terms of the geometry of certain K3 surfaces
defined over certain algebraic integers. This re-
search is a joint project with Shu Kawaguchi
and Shigeru Mukai.
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sité Paris-Sud, Orsay, France (2007 Octo-
ber)

. “Elliptic J-function and Borcherds ®-

function”, Algebras, Groups, and Geome-
tries 2008, University of Tokyo (2008 De-
cember 10); The 4th Geometry Conference
for Friendship of China and Japan, Chern
Institute of Mathematics, Tianjin, China
(2008 December 24); Korea Institute for
Advanced Studies, Korea (2009 July 21);
Algebraic Geometry Seminar, Sogang Uni-
versity, Korea (2009 July 27); The 5th



Franco-Japanese Symposium on Singular-
ities, Strasbourg University, France (2009
August 27)

“Analytic torsion for certain Calabi—Yau
threefolds”, OO O OOOOO, OOOO
(2009 February 20); Le séminaire Analyse
Complexe et Géométrie, IMJ, Université
Paris VII, Paris, France (2009 March 10)

“Analytic torsion and invariants of K3
and Calabi- Yau manifolds (I), (II), (III),
ICTS Program on ‘Differential Geometric
Methods in Algebraic Geometry’, Tata In-
stitute of Fundamental Research, Mumbai,
India (2009 April 14, 15, 16)

“An Introduction to Borcherds Products
(1), (II), (I11)’, Holomorphically Symplec-
tic Varieties and Moduli Spaces, Université
Lille 1, Lille, France (2009 June 2, 3, 5)
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The field I 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:

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 27w/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
approach based on geometric methods which
has been well received by the international wa-
ter wave community. In a first result we have
proved an extended Stokes conjecture.

With Guanghui Zhang we recently showed that
two-dimensional water waves with surface ten-

sion do not have any singularities.

2. Fourier Coefficients and Singularities
in Free Boundary Problems.

With John Andersson (Warwick University)
and Henrik Shahgholian (KTH, Stockholm) we
developped a new approach to singularities in
free boundary problems. The approach is based
on explicit calculations of Fourier coefficients in
the expansion of the Newtonian potential. In a
first paper we prove existence of unique tangent
cones in three dimensions for the free boundary

problem
Au = —X{u>0}-
Surprisingly only symmetric cones can occur.

B.OOOO

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

A Parabolic Free Boundary

. G.S. Weiss:
problems, Selected Papers on Differential
AMS Transla-

Regularity in free boundary

Equations and Analysis.
tions, 215 (2005), 1-14

. H. Shahgholian,
Two-Phase
Intersection-Comparison Approach to the
Regularity at Branch Points, Adv. Math.
205 (2006), 487-503.

G.S.

Membrane

Weiss:

Problem

The

an

. J. Andersson, G.S. Weiss:

and degenerate singularities in an unsta-

Cross-shaped

ble elliptic free boundary problem, J. Diff.
Equations 228 (2006), 633-640.
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G.S. Weiss. Self-
propagating High temperature Synthesis

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

. Regis Monneau, G.S. Weiss. An unsta-
ble elliptic free boundary problem. Duke

Math. J. 136 (2007), 321-341.

. Henrik Shahgholian,
Georg S. Weiss. The two-phase membrane

Nina Uraltseva,

problem - Regularity in higher dimensions.
Int. Math. Res. Not.Vol. 2007 (2007).

A

parabolic free boundary problem with

. John Andersson, Georg S. Weiss.
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 'Institut Henri Poincare
26 (2009), 1207-1222.

10. Henrik Shahgholian,
Georg S. Weiss.
problem-like equation. Advances in Math-

ematics 221 (2009), 861-881.

Nina Uraltseva,

A parabolic obstacle-

11. Georg S. Weiss, Guanghui Zhang. Exis-
tence of a degenerate singularity in the
high activation energy limit of a reaction-
diffusion equation. Comm. Partial Diff.

Eq. 35, p.185-199.

12. Henrik Shahgholian,

Georg S. Weiss. Uniform Regularity close

John Andersson,

to Cross Singularities in an Unstable Free
Boundary Problem. Comm. Math. Phys.
(2010), DOI 10.1007/s00220-010-1015-x

c.0ooo
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1. A Two-phase Obstacle Problem. PDE and

Finance, Paris, France, Nov 2004.
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11.

. 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.

A new frequency formula and applica-
tions to a singular perturbation problem,
Viscosity Solutions in Partial Differential
Equations, Kyoto, June 25-27, 2008.
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12. Geometric methods and generalized Stokes
conjectures for water waves, Nordic-
Russian Symposium in Honor of Vladimir
Maz’ya, Stockholm, August 25-27, 2008.

13. Singular limit of reaction-diffusion system
describing combustion in porous media,
SIAM conference on Analysis of PDE’s,
Miami, December 7-10, 2009.

D.0O0O

1. 000000000000 O0o0oo0oooo
2. 0000 I0DOOo00ooooooon
. 0ooooooboooooboooooo

F.OOOOOOOO

1. 0000000 Partial Differential Equa-
tionsO (Oberwolfach, July 2009) O O O

2. Math. Reviews Reviewer

000000 D00 (WILLOX Ralph)

A.000OO

gbooooooooooooooooooo
obobOoboOooooooooooooon
oooooo

e 00000000D0D0D00000O0O0O0
0000000000D000000000
O0000 KPOOOO Yang-Baxter 00
OVYang-Baxter 00000000 O0O0OO0O
0000000000D000000000
0000000000000000BOOO
KPpOUOOOOODO Yang-Baxter OO OO
0000000000000 Yang-Baxter
0000000000000000004%
00 A" 00 combinatorial RO0O0 00D
0000000000000000000
0000000000 BKPOOO Yang-
Baxter J000000000000000
00000000000000000

e KAVODODOD mKdVOODOOOOOOO
oooooooooooooobobobobbo
oooooooooobobobooooo
ubooooooobooboboooooo
00000000 MiwmaDOOOOODODO



e JI0DOOODDOOODOOOODOOOO
00000 QRT OOO biquadraticO OO
000000000000 0DOO0O0OD0QRT
Oo000,000000000ooooo0
oo00oooDooUoooooooooooon
0000000 folding OODOODOOO
Oo00ooooooooooooooon
Oo0o0oooooooooooooooo
ooooooooooooogooooo
oo0oooooooooooooooon

e J0O0ODOODOOOOLOOOOOODOODO
OO0O0O0oOO0OooQRTOOOOOoOO
obooooooooooboboobooo
gbooooooooobobobooboo
goooo

The research I conducted over the past year was
mainly concerned with discrete and ultradis-
crete integrable systems and the relations that
exist between them. In particular, the follow-

ing results were obtained:

e The development, last year, of a general
method for constructing ultradiscretisa-
ble integrable lattices from discrete soli-
ton systems, already allowed us to ob-
tain so-called Yang-Baxter maps (or ‘set-
theoretical solutions’ to the Yang-Baxter
equation) from the discrete KP hierarchy.
This year, we were finally able to con-
struct Yang-Baxter maps from the discrete
BKP hierarchy. In particular, by taking
an appropriate ultradiscrete limit, we ob-
tained an integrable cellular automaton
that combines time evolutions correspond-
ing to Agz) and Agl)—type combinatorial R
matrices. The results pertaining to Yang-
Baxter maps related to the discrete BKP
hierarchy have been submitted to SIGMA.

e We investigated the relations that exist be-
tween the many different discretisations of
the KdV and mKdV equations that are
known in the literature. Using singularity
confinement and the bilinear method to
analyse these systems, we established sev-

eral Miura transformations between them.
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e It is well known that the main prototype

of a second order integrable mapping, the
so-called QRT mapping, has a biquadratic
invariant. However, there also exist second
order mappings with invariants of higher
degree. We proposed a novel method for
constructing such mappings, relying on the
use of folding transformations that exist
between certain discrete Painlevé equa-
tions. Using this method, we managed
to construct several examples of new map-
pings with higher order invariants. These
results have been submitted to Journal of

Nonlinear Mathematical Physics.

Recently, we succeeded in constructing
second order mappings that possess invari-
ants with periodic coefficients, thereby ob-
taining a generalisation of the QRT map-
ping. We proved that mappings with arbi-
trarily long periods can be constructed and
we gave the explicit integration of these

mappings in terms of elliptic functions.

B.OOOO

1. 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”, Journal of Physics A 40
(2007) 12619-12627.

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

and R. Willox: “Discretisation induced de-
lays and their role in the dynamics”, Jour-
nal of Physics. 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-
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crete and ultradiscrete Painlevé equa-
tions”, Journal of Nonlinear Mathematical
Physics 15, No.4 (2008) 353-364.

. S. Kakei, J.J.C. Nimmo and R. Willox:

“Yang-Baxter maps and the discrete KP
hierarchy”, Glasgow Mathematical Jour-
nal 51 A (2009) 107-119.

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

and R. Willox: “On two (not so) new inte-
grable partial difference equations”, Jour-
nal of Physics A: Math. Theor. 42 (2009)
282002 (6pp).

. R Willex: “00000000 -000O

O000O0oooo », 0000 557 (2009)
12-17.

. S. Kakei, R. Willox and J.J.C. Nimmo:

“Yang-Baxter maps from the discrete KP
hierarchy”, 00O DOOO0ODODOO 1650
(2009) 162-172.

R. Willox, A. Ramani and B. Grammati-
cos: “A discrete-time model for cryptic os-

cillations in predator-prey systems”, Phys-

. Constructing

. Crystal-like structures arising from the dis-

crete KP hierarchy, Geometric Aspects
of Discrete and Ultra-Discrete Integrable
Systems, University of Glasgow, Scotland,
UK, 20090 00.

ultradiscretisable  Yang-
Baxter maps, China-Japan Joint Work-
shop on Integrable Systems, Shaoxing,

China, 2010000.
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From canonical bilinear forms to bi-
Hamiltonian structures, 00000000
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oooooo,0ooog,20060 110.

. Local Darboux transformations and geo-

metric crystals, ISLAND 3 — Algebraic as-
pects of integrable systems, Islay, Scot-
land, UK, 200700 0O.

. Discrete KP, “Box and Ball” systems and

Yang-Baxter maps, Nonlinear Waves —
Theory and Applications, Beijing, China,
20080 6 0.

Construction of Yang-Baxter maps from
the discrete KP hierarchy, Aspects of
Quantum Integrability, Yukawa Institute
for Theoretical Physics, Kyoto University,
20080 70O.
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naux de Chimie et Physique, fondés par E.
SolvayD O O O.

2. Journal of Physics A: Mathematical and

Theoretical, Advisory Board Member.
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. Study on e-Learning system of mathemat-
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. Development of research information ser-
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tion and exhibition of mathematics mate-
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(I). Number theory. On the components di-
viding the degrees of the class numbers of

algebraic number fields.

(10).

Characterization of representations of fi-
nite groups by their character values.
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I have studied the difference between locally
linear group actions and smooth ones on 4-
manifolds.

Last year, I proved the following theorem by
purely algebraic method.

Theorem. Let p be a odd prime number. If
the cyclic group Z, acts pseudofreely but not
freely, and locally linearly on a closed, oriented,
spin topological 4-manifold X, then there exists
a complex linear representation whose charac-

ter satisfies the G-spin formula for the fixed

116

point data of the action and whose dimension
is equal to —o(X)/8.

Moreover, if 0(X)/8 is even then the repre-
sentation has a structure of quaternionic linear

representation.

This year I tried to prove topologically the the-

orem, but I have made no progress.

B.OOOO

. 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).

. 0000 : Finite group actions on spin 4-
manifolds (0000000000 O0O0OO
00), 0000 (2009)
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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
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and its complete intersection. As a result, I
found that the difference equation and its solu-
tion so obtained are a kind of ”qg-analogue” of
the differential equation and its solutions asso-
ciated with their quantum cohomology. Using
my formulation, the same consideration seems
to be possible also in the case of the equivariant
elliptic cohomology, and I have been studying
to clarify what kind of structures we obtain in

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

1. Asymptotic analysis of directed polymer
models in statistical physics.

2. To develope asymptotic analysis of random
motions in random environment in the frame-
work of random probability distributions.
Moreover I have started the research to apply
stochastic analysis to mathematical models in

finance.

B.ODOOO

1. T. Shiga and H. Tanakal “Infinitely di-
visible random probability distributions
with an application to a random motion
in a random environment”, Electron. J.

Probab.11 (2006) 1114-1183.

2. M. Cranston, T. Mountford and T. Shiga :
“Lyapunov exponent for the parabolic An-
derson model with Lévy noise”, Probab.
Theory Related Fields 132 (2005) 321
355.
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- Explicit computation of the logarithmic
singularities of the inverse kernels of the

conformal powers of the Laplacian.

- Analysis of the resolvent and scattering
matrix of an asymptotically hyperbolic
manifold (joint project with Dr. Colin

Guillarmou).

- Local index formula in noncommutative
geometry and contactomorphism-invariant

index formula.

B.OOOO

. Traces on pseudodifferential operators and
sums of commutators, 22 pages. To appear
in J. Anal. Math. 110 (2010).

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

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

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

. Noncommutative residue for Heisenberg
manifolds and applications in CR and con-
tact geometry (pdf). J. Funct. Anal. 252
(2007) 399-463.

. Spectral asymmetry, zeta functions and
the noncommutative residue, Int. J. Math.
17 (2006) 1065-1090.

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

. A new proof of the local regularity of the
eta invariant of a Dirac operator, J. Geom.
Phys. 56 (2006) 1654-1665.
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. Holomorphic Morse inequalities in CR ge-

ometry. Symplectic seminar, University of
Toronto, Canada, April 27, 2009.

. Noncommutative geometry and lower di-

mensional volumes in Riemannian geome-
try. Operator algebras seminar, University
of Tokyo, May 14, 2009.

. Fefferman’s program and logarithmic sin-

gularites of invariant operators in confor-
mal and CR geometry. Hayama sympo-
sium on complex analysis in several vari-

ables XIII, Hayama, July 20-23, 2009.

. On the noncommutative residue and the

dixmier trace. Bimonthly noncommuta-
tive geometry workshop, Fields Institute,

Toronto, Canada, August 15, 2009.

. Green kernels and Fefferman’s program in

conformal and CR geometry. Colloquium,
Academica Sinica, Taipei, Taiwan, Novem-
ber 4, 2009.

. The local index formula in noncommuta-

tive geometry and applications in trans-
verse geometry (4 lectures of 90 minutes).
Special year on noncommutative geometry
and number theory, Ohio State University,
Columbus, OH, USA, March 5-12, 2010.
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try. L (0000004000000)

2. Introduction to Noncommutative Geome-

try. I (0000O0OO04000000)
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I study the representation theory of semisimple
Lie algebras using an algebraic method. In this
year, I studied the category O, which is defined
by Bernstein-Gelfand-Gelfand.

Using Soergel’s description of the category O,
we can define an analogue of the category O
for a general Coxeter system. In this year, I
studied its fundamental properties [7]. I also
studied relations between the extension groups
between Verma modules and R-polynomials de-
fined by Kazhdan and Lusztig [8].

I proposed a new way to construct an abelian
category from a triangulated category with H.
Nakaoka [4].

constructions from a t-structure and a cluster-

This is a generalization of the

tilting subcategory.
B.OOOO

1. N. Abe :
series generated by the trivial K-type”,
Publ. RIMS, 44 (2008), no. 4, 1169-1197.

“Jacquet modules of principal

N. Abe and H. Yamashita:

Howe duality correspondence and isotropy

“A note on

representations for unitary lowest weight
modules of Mp(n,R)”, J. Lie Theory 19
(2009), No. 4, 671-683.

120

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

“Vanishing of extensions of

Proc. Amer.

. N. Abe and H. Nakaoka :

construction on a triangulated category

“General heart

(IT): Associated cohomological functor”,
Applied Categorical Structures 0 0000 .

. N. Abe : “Generalized Jacquet modules of
parabolic induction”, (2007), preprint.

. N. Abe :

phisms between principal series of complex

“On the existence of homomor-

semisimple Lie groups”, (2007), preprint.

. N. Abe :
Coxeter system”, (2009), preprint.

“The category O for a general

. N. Abe : “First extension groups of Verma
(2010),

modules and R-polynomials”,

preprint.

c.ooon

. On extensions between principal series of
complex semisimple Lie groups, 0 00O O
0o0bOobOobOooo,ooooag, 2010
020 190.

. On the existence of homomorphisms be-
tween principal series of complex semisim-
ple Lie groups, Tokyo-Seoul Conference in
Mathematics Representation Theory, O O
0o0,20090 120 40.

. On dimension of Whittaker vectors, 0 O
oooooo,00,20090 110 260.

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

. 0000 VermaODOODDDODO ExtODDOO
oobooo,0o0oo0obooobooo, o
oooO,20090 90 270.

. Jacquet modules of parabolic induction,
Workshop on Integral Geometry and
Group Representations, 10000000

oooooono,20090 80 100.



7. The category O for a general Coxeter sys-
tem, RIMSOOOOOOOOOOOOOO
oo0o0oOoO0O0OO,0000000000O
0,20090 60 30.

8. 00D0DOO0ODDODOO Whittaker O O
oobooobooob,oboo0ob0o00,00
ooo0,20090 30 180.

9. On a generalization of the BGG category,
I A 00 ¢
0O30380.

10. On the existence of homomorphisms be-
tween principal series of complex semisim-
ple Lie groups, MIT Lie Groups Semi-
nar, Massachusetts Institute of Technol-
ogy, 20090 20 180.
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The ¢KZ equation is a system of g-difference
equations defined by R- and K-matrices which

act on a tensor product of representations over

quantum algebra. The double affine Hecke al-
gebra is an assosiative algebra which includes
two affine Hecke subalgebras.

We obtained a procedure to construct polyno-
mial solutions of the gKZ equation in terms of a
polynomial representation of the double affine
Hecke algebra. We explicitly constructed poly-
nomial solutions by using non-symmetric Mac-
donald polynomials and non-symmetric Koorn-
winder polynomials. Our construction general-
izes known polynomial solutions.

Certain polynomial solutions relate to well-
known Schur polynomials by taking a limit of
parameters in the solutions. I am advancing
the research to clarify this phenomenon and to

reveal representation-theoretical reason.

B.OOOO

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

2. M. Kasatani and Y. Takeyama : “The
quantum Knizhnik-Zamolodchikov equa-
tion and non-symmetric Macdonald poly-
nomials”, Funkcialaj Ekvacioj Volume 50
Number 3 (2007) 491-5009.

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

(2007) 397-435.

4. 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.

5. 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
(2005) 1717-1742.

“Subrepresentations in the



6. M. Kasatani :
rent polynomials of type (BC), and

“Zeros of symmetric Lau-

Koornwinder-Macdonald polynomials spe-
cialized at t*t1¢g"~' = 17, Compositio
Mathematica Volume 141 Issue 06 (2005)
1589-1601.

c.oogon

L“go0boOo0oopooogoooo okz O
oooooor, gbogb 20000000
ooboo ooboobooooobooao
o,00o00o0obooog, 20090 90.

Knizhnik-
Zamolodchikov equation”, 0O 0O 0O OO
oo0ooooooooooo,oooon
oooood, 20090 70.

. “Boundary quantum

. “The quantum Knizhnik-Zamolodchikov
equation and non-symmetric Macdonald
polynomials”, 00000000 OOO0O,
oooo,20070 40.

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

. “The quantum Knizhnik-Zamolodchikov
equation and non-symmetric Macdonald
polynomials”, MSJ-THES Joint Workshop
on Noncommutativity, ITHES (0 O OO ),
2006 0 11 0.

. O Temperley-Lieb 00000000000
go,00boocoobooobooooogoo, o
goo,20060 50.

. O GL O double affine Hecke algebra 0 0O O
OooooooOo,080 0000000
0000 0000,0000000 (OO
0),20050 50.
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Recently, we have studied two-lane traffic flow
with stochastic cellular-automaton models. In
particular, we establish an exactly solvable
model and give an explicit solution of the model
using the Gauss hypergeometric function. Also,
we investigate pair-pedestrian dynamics. In
order to model the pair pedestrians, we con-
ducted a traffic analysis at the Icho Namiki
We thus obtain

some significant results and will report them

street in Komaba Campus.

in the near future.

B.OOOO

. Masahiro Kanai, “Calibration of the Parti-
cle Density in Cellular-Automaton Models
for Traffic Flow”, arXiv:1002.1382 (sub-
mitted to Journal of the Physical Society
of Japan).

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

. Masahiro Kanai, Shin Isojima,

3. Y. Tutiya and M. Kanai:

tion of a coupled system of delay differ-

“Exact solu-

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

. M. Kanai: “Exact solution of the zero-

range process: fundamental diagram of the



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

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

. M. Kanai, K. Nishinari and T. Tokihiro:
“Exact solution and asymptotic behaviour
of the asymmetric simple exclusion process
on a ring”, J. Phys. A: Math. Gen. 39
(2006) 9071-9079.

. M. Kanai, K. Nishinari, and T. Tokihiro:
“Stochastic Cellular-Automaton Model for
Traffic Flow”, Cellular Automata, Lec-
ture Notes in Computer Science vol. 4173
(2006), Springer-Verlag.

. M. Kanai, K. Nishinari and T. Tokihiro:
“Analytical study on the criticality of
the stochastic optimal velocity model”, J.
Phys. A: Math. Gen. 39 (2006) 2921-
2933.

. M. Kanai, K. Nishinari and T. Tokihiro:
“Stochastic optimal velocity model and its
long-lived metastability”, Phys. Rev. E

72 (2005) 035102(R).
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. 00000 Exact partition function of the
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shop on Stochastic Analysis on Large Scale
Interacting Systems)0 O O O O O 2009 O
100
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. Masahiro Kanai and Katsuhiro Nishinari,
“A Cellular-Automaton Model
sponding to the Optimal Velocity Model”,

Corre-

International Conference Traffic and Gran-
ular Flow ’09, Shanghai University, China,
June 2009.
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000000 XO0000000000 S0,z) =
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I studied the weak convergence of the Gibbs

sampler. The theory of the Harris recurrence is

the main tool to analyze the convergence prop-
erty of the Gibbs sampler. The ergodicity can
be studied by the Lyapounov function V in-
stead of the complicated transition kernel P.
However, the choice of the efficient Lyapounov
function has technical difficulties. Sometimes
it is almost impossible to find an appropriate
function for the Gibbs sampler except some
If we write the Gibbs sam-
pler as a P(©°°)-valued random variable M (z),

simple models.

the above difficulty comes from the complex-
ity of the study of M(z) for each observation
. On the other hand, the study of the law
of M(x) is easier. Last year, for a regular
parametric family, I proved the weak conver-
gence of the Gibbs sampler M,,(z,) to a simple
Gibbs sampler M (z) where the Markov mea-
sure M(z) is a measure of the AR process.
This year, I addressed some irregular behav-
ior of the Gibbs sampler for mixture model
pxje(dzld) = (1 — 0)Fy(dz) 4+ OFi(dz). In
practice, it is more important to consider non-
regular behavior of the Gibbs sampler. I con-
sider a Gibbs sampler for a simple mixture
model when the true parameter is on the bor-
der of the parameter space. I showed that in
this case, the behavior of the Gibbs sampler is
degenerate in the limit when the sample size n
tends to co. Moreover, if we change the time
scale of each Markov measure M,, (z,,) to n='/2,

I showed the following:

Theorem If the true value 6y = 0, and with
certain scaling for 6, the Gibbs sampler M, (x.,)
for simple mixture model weakly converges
to a P(D]0, 00))-valued random variable M (0)
where M () is a law of a stochastic diffusion
process satistying dX; = S(x, X;)dt+o0(X;)d By
for S(,z) = 20 —2?I + 1 and o(x)? = 22I and
the law of 0 is the invariant distribution of X,
when 6 = 0.

It means that we need n'/2-order of the itera-
tion of the Gibbs sampler for this case even if
we take an initial guess close to the true value.
B.OOOO

1. Metropolis-Hastings Algorithms with ac-



ceptance ratios of nearly 1, Annals of the
Institute of Statistical Mathematics, 61
(2009), 949-967

c.oooo

. Asymptotic Statistics for Haplotype Asso-
ciation Study, Problems on Statistical De-
cision Theory , 0 0O 0O, 20070 120

. Asymptotic behaviors of the Gibbs sam-
pling, Stochastic Analysis and Statistical
Inference II, Komaba, 2008 00 2 [

. Large sample theory for the EM algorithm
and the Gibbs sampling, Efficient Monte
Carlo, Sonderborg, Denmark, 2008 O 7 O

On some asymptotic properties of the EM
algorithm, 0O 00O, 00, 20080 100

. Convergence properties of the Gibbs sam-
pler and related algorithms, Stochastic
Analysis and Statistical Inference III,
Komaba, 2008 0 11 0

. On some asymptotic properties of the
Gibbs sampler, CASTA2008, Univ. of Ky-
oto, Kyoto, 2008 0 120

Some Non-regular Models for the EM Al-
gorithm and the Gibbs Sampler , Stochas-
tic Analysis and Statistical Inference VI
, University of Tokyo, Komaba , Tokyo ,
20090 20O

Asymptotic behavior of the Gibbs sampler,
oooooogooo,on0,20090 80

. Non-regular Behaviors of Monte Carlo
Methods for finite Mixture Models, 0O O
odo0oodUuoooooogooooo
000,00,20090 120

10. Weak Convergence of the Gibbs sampler,

oooo,00,20100 10
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Mitsumatsu, Miyoshi, Mori and I studied on
Thurston’s inequality for openbook foliations.
I researched on simple groups that are not uni-
formly simple. I showed the infinite altenating
group with a pseudometric that evaluate the
simpleness, is quasiisometric to the half line.
From November 2007, I take part in a project
“Translational Systems Biology and Medicine
Initiative” and study mathematical models for

bioinformatics.

B.OOOO

1. 0000,000,00000,0000,0
000,0000,0000,0000,0
000,0000,000,0000 : 00
0cDNADOOOOOOOOOOOOOOO
000000000000000”, 000
000,0000000,560 20 (2005)
85-89.

. Nanami Adachi-Uehara, Masaki
Naohiko Seki,

Eriko Matsumoto,

Kato,
Aki-
Kat-

suro Iwase, Satoko Ohtsuka, Hiroki Ko-

Yoshinori Nimura,

nori Ishihara,

dama, Atsushi Mizota, Shuichi Yamamoto,
Emiko Adachi-Usami, Masaki Takiguchi :
“Up-regulation of genes for oxidative phos-
phorylation and protein turnover in dia-
betic mouse retina”, Experimental Eye Re-
search, Elsevier, Vol. 83 (2006) 849-857.

. Hiroki Kodama, Peter W. Michor : “The
homotopy type of the space of degree 0
immersed plane curves”, Revista Matem-

atica Complutense, Facultad de Ciencias



Matematicas Universidad Complutense de
Madrid, Vol. 19 no. 1 (2006) 227-234.

. Shigeyuki Kamatani, Hiroki Kodama,
Takeo Noda : “A Birkoff Section for
the Bonatti-Langevin Example of Anosov
Flows”, Proceedings of the International
Conference Foliations 2005, World Scien-
tific Publishing Co., (2006) 229-243.

Hiroki KODAMA, Yoshihiko
SUMATSU, Shigeaki MIYOSHI
Atsuhide MORI, On Thurston’s inequal-

ity for spinnable foliations,

MIT-

and

Foliations,
Geometry, and Topology: Paul Schweitzer
Festschrift, (2009) 173-193.

c.0DoOon

. On commutators of diffeomorphisms, FO-
LIATIONS 2005,
Lodz, Poland, 20050 6 0 20 0.

Uniwersytet Lodzki,

. Smooth representations of diffeomorphism
groups by commutators, 0 0000000
O0,00,20050 120 190.

. The homotopy type of the space of degree
0 immersed plane curves, Le séminaire de
mathématiques du LMAM , Université de
Bretagne-Sud, Vannes, France, 2006 O 2
O240.

. The homotopy group of the space of degree
0 immersed plane curves, Séminaire de
Géométrie, Université Bordeaux 1, France,
20060 30 30.

. The homotopy group of the space of de-
gree 0 immersed plane curves, ”Foliations,
Topology and Geometry in Rio”, PUC
Rio, Rio de Janeiro, Brazil, 20070 8 0 7
0.

. 00000000 Thurston DO OOOODO
Ul,00000000000,00000
oobooobooon, 20070 100 300.

.gobobobobobobooobobooooon
O,00000000000,0000, 2007
Oo11o0e60.
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. Thurston’ s inequality and open book foli-
ations, Tokyo-Seoul Conference in Mathe-
matics Geometry and Topology, 00 0O,
20070 120 10O

.goooboobo,bobobooooban
ooo0 2009, 0000000000000
gob,20090 100 30.

10. 0O00OO0OoOOobooOO0O, 000000400

ooooo,b0000,20090 120 180.
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Successively in last year, I studied about zeta
functions associated with pairs of reductive
groups defined over the rational number field
and their maximal parabolic subroups. In
the joint work with Yasushi Komori (Nagoya
Univ.)

achieved the result that an analogue of the Rie-

and Haseo Ki (Yonsei Univ.), we

mann hypothesis for the above zeta functions



holds in general at least in a weak sense if al-
gebraic groups are semisimple. We announced
this result at several workshops/conference, but
In addition I

studied about a correspondence between cer-

we are writing its article now.

tain class of mean-periodic functions and an-
alytic properties of L-functions of arithmetic
scheme. In this study I obtained a result about
L-functions of elliptic curves E defined over the
rational number field. It asserts that there ex-
ists a duality between the space of the cuspidal
automorphic representation of GLy(A) associ-
ated with the elliptic curve E and the space
of functions defined over the two dimensional

adele associated with E.

B.OOOO

1. M. Suzuki: “Two dimensional adelic anal-
ysis and cuspidal automorphic representa-
tions of GL(2)”, Proceedings of the work-
shop “Multiple Dirichlet Series and Ap-
plications to Automorphic Forms”, Edin-
burgh (August 2008), to appear.

. M. Suzuki and and L. Weng[ “Zeta func-
tions for G5 and their zeros”, Int. Math.
Res. Not. IMRN 2009 (2009), no. 2
241-290.

)

. M. Suzukil “The Riemann hypothesis for
Weng’s zeta function of Sp(4) over Q” with
an appendix by L. Weng, J. Number The-
ory 129 (2009), no. 3, 551-579.

. M. SuzukiO “On the zeros of approximate
functions of Rankin-Selberg L-function”,
Acta Arith. 136 (2009), no. 1, 19-45.

. M. SuzukiOl “An analogue of the Chowla-
Selberg formula for several automorphic
L-functions”, Probability and number

theory-Kanazawa 2005, Adv. Stud. Pure

Math., 49 (2007), 479-506.

. M. Suzukill “A proof of the Riemann hy-
pothesis for the Weng zeta function of rank
3 for the rationals”, The Conference on
L-Functions, 175-199, World Sci. Publ.,
Hackensack, NJ, 2007 .
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7. J.C. Lagarias and M. Suzukill “The Rie-
mann hypothesis for certain integrals of
FEisenstein series”, J. Number Theory 118
(2006), no. 1, 98-122.

. M. Suzuki O “A relation between the zeros
of two different L-functions which have an
Euler product and functional equation”,
Int. J. Number Theory 1 (2005), no. 3,
401-429.
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. Zeros of Weng’s zeta functions for (G, P),
oooooooobooooooogoon Lo
oo, 0ddddduououooug,
20100 100.

. Eisenstein series and zeros of zeta func-
tions, OO0 O0QOOOOODOOOOOO, O
0oo00oooooo, 20090 100.

. On the zeros of zeta functions for (G, P),
International conference “Zeta Function
Days in Seoul”, Yonsei University, Korea,

20090 90.

.gbo0obooooocoooooooogon
oobooobooobo,boooo 200900
go,0b00boogoboooad, 20090 30

. Continuous deformations of the Riemann
zeta-function, 0 140 000000000
0oo0,000000000,20090 30.

. Riemann OO0 000000000 0OO0OO
u,00ooooboooboogo,oooao
goooog, 20080 100.

. Mean-periodicity and zeta functions, Mul-
tiple Dirichlet Series and Applications to
Automorphic Forms, University of Edin-
burgh, Scotland, 2008 O 8 O .

. On zeta integrals related to Hasse-Weil L-
functions of elliptic curves, DO OO 00
ooooo,0o0o0o0ooooooaa, 2007
O100.

.00000 LO000000000ooo
000000000,060000000
0,0000,20070 70.
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Morrey spaces, which were introduced by C.
Morrey in order to study regularity questions
which appear in the Calculus of Variations,
describe local regularity more precisely than
Lebesgue spaces and are widely used not only
in harmonic analysis but also in partial differ-
ential equations. Motivated the control of the
generalized fractional integral operator on the
generalized Morrey spaces with small param-
eters, we have introduced the Orlicz-Morrey
spaces and verified some properties related to
the generalized fractional integral operator and
the generalized fractional maximal operator on

the Orlicz-Morrey spaces.

B.OOOO

1. Y. Sawano, S. Sugano and H. Tanakal
“Generalized fractional integral operators
and fractional maximal operators in the
framework of Morrey spaces”, to appear

in Trans. Amer. Math. Soc..

. H. Tanaka: “Morrey spaces and fractional
operators”, to appear in J. Aust. Math.

Soc..
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3. Y. Sawano, S. Sugano and H. Tanakall
“A note on generalized fractional integral
operators on generalized Morrey spaces”,
Boundary Value Problems, Volume 2009
(2009), Article ID 835865, 18 pages.

. Y. Sawano, S. Sugano and H. Tanakal
“Identification of the image of Morrey
spaces by the fractional integral opera-

A. Razmadze Math.

149(2009), 87-93.

tors”, Proc. Inst.,

. Y. Sawano and H. Tanakall “Triebel-
Lizorkin-Morrey spaces and Besov-Morrey
spaces
Math.
1810.

with non-doubling measures”,
Nach., 282(2009), no.12, 1788-

. Y. Sawano and H. TanakaO “Predual of
Morrey spaces with non-doubling mea-
sures”, Tokyo J. Math., 32(2009), no.2,
471-486.

. Y. Sawano and H. Tanakal “Decomposi-
tions of Besov-Morrey spaces and Triebel-
Lizorkin-Morrey spaces”, Math. Z.,

257(2007), 871-905.

. Y. Sawano and H. Tanakal “The John-
Nirenberg type inequality for non-doubling
measures”, Studia Math., 181(2007), 153—
170.

. Y. Sawano and H. Tanakal “Sharp maxi-
mal inequalities and commutators on Mor-
rey spaces with non-doubling measures”,
Taiwanese J. Math., 11(2007) 1091-1112.

10. Y. Sawano and H. Tanakd] “Morrey spaces
for non-doubling measures”, Acta Math.

Sin. (Engl. Ser.), 21(2005), 1535-1544.
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1. “Fractional integral operators and Morrey
spaces with small parameters”, Harmonic
Analysis and its Applications at Pohang

(2009), Koria.

. “The John-Nirenberg type inequality for
non-doubling measures”, Intern. Conf. on
Harmonic Analysis and its Application at
Sevilla (2006), Spain.



3. “The John-Nirenberg type inequality for
non-doubling measures”, proceedings of
Harmonic Analysis and its Application at

Sapporo (2005), Japan.
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I have been carrying out my research in the
Graduate School of Mathematical Sciences, the
University of Tokyo, since I arrived on October
1. 2009. In the last academic year, I studied
the so-called “O’Grady’s 10 dimensional exam-
ple,” continuing my study in Universitat Mainz,
where I had my previous position. I have been
particularly interested in the birational geom-
etry of the example, which is a singular mod-
uli space of semi-stable coherent sheaves on a
K3 surface, over its Donaldson-Uhlenbeck com-
pactification. I also have an interest on degen-
erations of irreducible symplectic Kéhler man-
ifolds. I studied on this topic from the aspects
both of examples and of general theory, but the
study is still at an early stage and in progress.
I will continue studying these two topics in the

coming academic year.

B.OOOO

1. Y. Nagai: “On monodromies of a degen-
eration of irreducible symplectic Kéahler
manifolds” Math. Z. 258 (2008) pp. 407-
426.
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2. J.-M. Hwang and Y. Nagai:

complete integrability of an integrable sys-

“Algebraic

tem of Beauville” Ann. Inst. Fourier 58
no. 2 (2008) p. 559-570.

. Y. Nagai and F. Sato: “Deformation of
a smooth Deligne-Mumford stack via dif-
ferential graded Lie algebra” J. Algebra

320 (2008) issue 9 pp. 3481-3492.
. Y. Nagai:
O’Grady’s
preprint (2010)

“Non-locally-free locus of

ten dimensional example”

c.oooo

1. On O’Grady’s 10 dimensional example, [
Oooooooooo, oooooo, 2009
0100 300

. Non-locally free locus of O’Grady’s 10 di-
mensional example, 0000000000
oooO, 20090 120 210

. Non-locally free locus of O’Grady’s 10 di-
mensional example, 0000000000
ooooo, 20100 10 130

. Basics and examples of the minimal model
program, Winter school on Algebraic Ge-
ometry, 00000000000 OOOO
oooood, 20100 10 2107230

00 00 (NAKAOKA Hiroyuki)
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1. “Comparison of the definitions of Abelian

2-categories” .

“General heart construction on a trian-
gulated category (I): Unifying t-structures

and cluster tilting subcategories”.

. (with N. Abe) “General heart construction
on a triangulated category (II): Associated

homological functor”.

“Frobenius condition on a pretriangulated
category, and triangulation on the associ-

ated stable category”.



()0D0D000000000 200 AbelOOOO
00200800 arXivO OO O OO Dupontd OO
0000000000 (Gpd)-enriched Abel O
d0oDO00oodDArXivODOOoooooooao
00 “relatively exact 2-category” O O Dupont
O “(2-)abelian Gpd category 00O O OO0
000000 oooooao ((2-abelian Gpd) =
(Relatively exact) = (abelian Gpd) 00O OO
oooooo

(2) 00000000 AbelDOOOOO homo-
logical DO O OOOOOODODOOOODODO t-
structure 0 0 heart D000 Abel DO OO0
O00 cluster tilting subcategory 0 00 00O
OO0 AbelODOOOOOOOOODOOOApplied
categorical structures 0 00000

(3) 00(2)000000000000000
O00000((R2)D0000000 AbelOOOO
0000000 homological functor 0 0 O O t-
structure 00000000 (00)0000000
cluster tilting 0 OO0 0D O0O0OO00O0O0O0O0ODOOO
0000 0O Applied categorical structures 00 O
ooono

() O00OFrobenius 000D 0DO0OO0OOOO
00000 Happel 0O ODDODOOOODO mu-
tation pair 0000 O0000O0ODOOOOO
Iyama-YoshinoO OO OO OOOOOOOOOO
00000 0OBeligiannis-Reiten 0 pre-0 000
OO000D00AbelUODDOODOOOOOOOO
00000000000 extension-closed 0 OO
O Frobenius OO0 OO0OOOO0OAbelDODOOO
0000 Frobenius 0 0O O O O OIyama-Yoshino
0000 mutation pair 00 0O “Frobenius 007
00000000000 0000ODO“Frobenius
07’000000000000000000Hap-
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In this academic year, we wrote four articles as
above.

In (1), we compared the definition of an abelian
2-category defined in our master thesis and
those Gpd-enriched abelian categories defined
in the preprint by Dupont (arXiv:0809.1760).
We ob-

tain the following implications for our “rel-

This article was submitted to arXiv.

atively exact 2-category” and Dupont’s “(2-
Jabelian Gpd category”: (2-abelian Gpd) =
(Relatively exact) = (abelian Gpd)
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In (2), we gave a homological construction of an
abelian category out of a triangulated category.
We made a simultaneous generalization of the
constructions of an abelian category (a) as the
heart of a t-structure, (b) as the quotient by
a cluster tilting subcategory. This article will
appear in Applied Categorical Structures.

(3) is written as a sequel to (2), jointly with
Noriyuki Abe. Onto the abelian category de-
fined in (2), we constructed a homological func-
tor from the original triangulated category.
This generalize simultaneously (a) the canon-
ical (0-th) cohomology functor associated to a
t-structure, (b) the quotient functor defined by
a cluster tilting subcategory. This work is also
accepted to Applied Categorical Structures.

In (4), we made a general framework to gener-
alize (a) Happel’s construction of the stable tri-
angulated category from a Frobenius exact cat-
egory and (b) Iyama-Yoshino’s construction of
the subfactor triangulated category from a mu-
tation pair on a triangulated category. Mod-
ifying Beligiannis-Reiten’s definition of a pre-
triangulated category, we worked on a class of
additive categories generalizing abelian cate-
gories and triangulated categories, so as to de-
fine the Frobenius condition on their extension-
closed subcategories. This “Frobenius” condi-
tion agrees with that on an exact category in
the abelian case, and contains Iyama-Yoshino’s
mutation pair in the triangulated case. As a
main result, we showed that the stable cate-
gory associated to a Frobenius category car-
ries a natural triangulation on itself. This is
a simultaneous generalization of Happel’s and

Iyama-Yoshino’s constructions.

B.OODOO

. H. Nakaoka : “SCGODOODOOOOOOO
o0 e000b0oboooobooboo
7, 00000000000, 20060 30.

. H. Nakaoka : “Structure of the Brauer ring
of a field extension”, Illinois Journal of
Mathematics 52 (2008), no.1, 261-277.

H. Nakaoka : “Tambara functors on profi-

nite groups and generalized Burnside func-
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. H. Nakaoka :

. H. Nakaoka :

. H. Nakaoka

. N. Abe and H. Nakaoka :

tors”, Communications in Algebra 37

(2009) no.4, 3095-3151.

“Cohomology theory in 2-
categories”, Theory and Applications of
Categories 20 (2008), No.16, 542-604 .

“Mackey-functor structure
on the Brauer groups of a finite Galois cov-
ering of schemes”, arXiv:0811.2505.

. H. Nakaoka : “Brauer groups, Mackey and

Tambara functors on profinite groups, and
2-dimensional homological algebra, O 00O
oooooooo, 20090 30.

“Comparison of the
definitions of  Abelian
arXiv:0904.0078.

N ”
2-categories”,

H. Nakaoka :
tion on a triangulated category (I): Unify-

“General heart construc-

ing t-structures and cluster tilting subcat-
egories”, Applied Categorical Structures,

in press.

“General heart
construction on a triangulated category
(II): Associated homological functor”, to
appear in Applied Categorical Structures.

H. Nakaoka :

a pretriangulated category, and triangu-

“Frobenius condition on

lation on the associated stable category”,

preprint.
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. Introduction to the 2-categorical homolog-

ical algebra, Math.-String seminar, IPMU
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Cohomology theory in 2-categories: Defi-
nitions and Comparison, Workshop: 0O O
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. General heart construction on a triangu-

lated category, Workshop: Complex al-
gebraic geometry, Oberwolfach, Germany,
20000 90 300.

. Some homological constructions on a tri-

angulated category I, II, OO O0ODODODO,
ooogo,20090 120 180, 190.

General heart construction on a triangu-
lated category, 0000000000, 00
00,20090 120 250.

On some homological constructions con-
cerning abelian and triangulated cate-
gories, 100 0000O0O0O,000000,
20100 10 290.

On some homological constructions con-
cerning abelian and triangulated cate-
gories, 0 50 000000DO0O0OOOOO,
ooooo,20100 20 160.

Frobenius condition on a pretriangulated
category, 0 15000000000, 00
Ooo0g,20100 30 30.
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My research is for qualitative theory for partial
The

Allen-Cahn equation is a typical example of

differential equations of parabolic type.

reaction-diffusion equation with bistable type
nonlinearity. In this academic year, I studied
the large time behavior of the solutions in the
Allen-Cahn equation and analyze the stability
of the planar wave, which is the most common
type of traveling wave for this problem. By
introducing some notions in the dynamical sys-
tems theory, I showed some estimates for the
derivatives of the solutions at large time, and
obtained some sufficient conditions for their
asymptotic stability. I also studied the singular
limit problems of the Allen-Cahn equation and
the damped wave equation by constructing su-
persolutions and subsolutions to show the rela-
tionship between them and the mean curvature

flow problem.

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 Taniguchil]
“Convergence to V-shaped fronts in curva-
ture flows for spatially non-decaying per-
turbations”, Discrete and Continuous Dy-
namical Systems, 16 (2006) 137-156.

. Mitsunori Nara and Masaharu Taniguchi[]

“The condition on the stability of sta-
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tionary lines in a curvature flow in the
whole plane”, J. Differential Equations,
237 (2007) 61-76.

. Mitsunori Narald “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, Vol.34 (2009), pp.976-1002.

. Hiroshi NaralJ

“Large time behavior of disturbed pla-

Matano and Mitsunori

nar fronts in the Allen-Cahn equation”,

(preprint).

c.oooog

. Stability of planar waves in the Allen-Cahn
equation, 10 0000000000000
(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, 00 00DO0O0ODOOO,0000,
November 2008.

. 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.

. Stability of traveling waves in the Allen-
Cahn equation and the mean curvature
flows, seminar talk, University of Paris-
Sud, Orsay, France, March 2009.



. Large time behavior of disturbed planar
fronts in the Allen-Cahn equation, RDS O
OO00,0000000000Q0000O
0o0o0gd, July 2009.

Allen-Cahn 000 O0Q0O0OO0O0OOOOO
OO0, 00000 20090000000
00 00ooOooOo oooo,o0o000o,
September 2009.

. Stability of traveling waves in the Allen-
Cahn equation and the mean curvature
flow, 0000000 OO0OODODOOO,00
0 0O, November 2009.

10. Stability of planar waves in the Allen-
Cahn equation, seminar talk, University
Bordeaux 2, Bordeaux, France, February

2010.
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I have been studying groups of diffeomorphisms
of one-dimensional manifolds. In this academic
year, I studied discrete subgroups of the group
Diff% (S') of orientaton-preserving real-analytic
diffeomorphism of the circle. Typical exam-
ples of such subgroups are Fuchsian groups and

their finite extensions. However there are few
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other known examples. I have obtained a crite-
rion for subgroups to be discrete in terms of the
rotation number of each element ([2]). Using
this criterion, I constructed discrete subgroups
of Diff¥ (S') which are not conjugate to finite
extensions of any Fuchsian groups. These sub-
groups are free groups as abstract groups and

correspond to non-cocompact Fuchsian groups.
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the closed interval 7, C. R. Math. Acad.
Sci. Paris, Ser. I 347 (2009), no. 13-14,

813-816.
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of the circle with a finite image under the
rotation number function ”, Ann. Inst.
Fourier (Grenoble) 59 (2009), no. 5, 1819-
1845.

“Global fixed point for groups of homeo-
morphisms of the circle 7, Contemporary
Mathematics 498 (2009), 151-154.
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I am studying stochastic models in which phase
transitions occur, and random walks in irregu-
lar settings. In this year, for the random walks
on the random graphs determined by the con-
tinuum percolation model, I showed the recur-
rence under some conditions. Also, I formu-
lated a some kind of anisotropic long-range per-
colation, which can be regarded as a generaliza-

tion of the original model. Especially, I studied
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the estimates on the effective resistances, the

recurrence of the random walks, and so on.

B.OOOO
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nal of Statistical Physics, 125 (2006), 877-
887.
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O0Do000o0oooDoooo, 0000
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. J. Misumi: “Estimates on the effective re-
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7%, Journal of Mathematics of Kyoto
University, 48 (2008), 389-400.

. 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.

. J. Misumi: “Heat kernel estimates for
random walks on some kinds of one-
dimensional continuum percolation clus-
ters”, to appear in Tokyo Journal of Math-

ematics.
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YSHAI Avishai
A. Summary of Research

In the last couple of years my research con-
centrated on numerous problems in theoret-
ical solid state physics, some of them re-
quired a rather elaborate mathematical en-

deavor. Three of them are listed below:

1. The One-dimensional scattering by a
Coulomb potential
This problem requires the solution of the
differential equation
|~ + 15| v(@) = 3@,
(—o0 <z < 00).
The solution is studied for both repulsive
(¢ > 0) and attractive (¢ < 0) cases.
Two methods of regularizing the singu-
larity at x = 0 are used, yielding the
same conclusion, namely, that the trans-
mission of waves through this potential
vanishes. For an attractive potential (c
0), two groups of bound states are found.
The first one consists of regular (Rydberg)
bound states, respecting standard orthog-
onality relations. The second set consists
of anomalous bound states, whose analysis

reveals some unexpected properties.

2. Magnetization of two coupled rings
I investigated the persistent currents and
magnetization of a mesoscopic system con-
sisting of two clean metallic rings shar-
ing a single contact point in a magnetic
field. The mathematics requires the solu-
tion of the Schriédinger equations on two
one dimensional rings and match the so-
lutions at the contact point. Many novel
features with respect to the single-ring ge-
ometry are underlined, including the ex-
plicit dependence of wave functions on the
Aharonov-Bohm fluxes, the complex pat-
tern of twofold and threefold degeneracies,

the key role of length and flux commensu-
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rability, and in the case of commensurate
ring lengths the occurrence of idle levels
which do not carry any current. Spin-orbit
interactions, induced by the electric fields
of charged wires threading the rings, give
rise to a peculiar version of the Aharonov-
Casher effect where, unlike for a single
ring, spin is not conserved. Remarkably
enough, this can only be realized when the
Aharonov-Bohm fluxes in both rings are
neither integer nor half-integer multiples

of the flux quantum.

. Tight-binding electronic spectra on

graphs with spherical topology I: the
effect of a magnetic charge This work
is devoted to tight-binding electronic spec-
tra on graphs with the topology of the
sphere. In this the one-electron spectrum
is investigated as a function of the ra-
dial magnetic field produced by a mag-
netic charge sitting at the center of the
sphere. The latter is an integer multiple of
the quantized magnetic charge of the Dirac
monopole, that integer defining the gauge
sector. An analysis of the spectrum is car-
ried out for the five Platonic solids (tetra-
hedron, cube, octahedron, dodecahedron
and icosahedron), the C60 fullerene, and
two families of polyhedra, the diamonds
and the prisms. Except for the fullerene,
all the spectra are obtained in closed form.
They exhibit a rich pattern of degenera-
cies. The total energy at half filling is also
evaluated in all the examples as a function

of the magnetic charge.

. Bosons in strong magnetic field

This research has been initiated here
in Komaba. It is related to the frac-
tional quantum Hall effect. The under-
lying physics starts from a many body
Schrodinger equation for identical parti-

cles in a two-dimensional space subject to



a strong perpendicular magnetic field. The
main axis of research is the study of a spe-
cial form of three body potential and pro-
jecting the many-body Hamiltonian on the
lowest Landau level. After this is achieved,
the energy matrix is written in the basis of
symmetric polynomials. The main math-
ematical difficulties are the elucidation of
the pertinent combinatorics. The hope is
to expose some systematics of the spectra
and obtain the ground state and some ex-
citation energies in close form. This work

is now in progress.
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Hall and ordinary insulating phase,
arXiv:0705.3696 Phys. Rev. BT76, 205304
(2007).

5. Yoni Dubi, Yigal Meir and Yshai Avishai,
Nature of the Superconductor Insulator Tran-
sition in Disordered Superconductors,

Nature 449, 876 (2007).

6. Yshai Avishai and Konstantin Kikoin,
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Tunneling through quantum dots with internal
symmetries,

Mini review, to be published in Encyclopedia
of complexity, (Springer, 2008).

7. Yshai Avishai and Jean Marc Luck,
Tight-binding electronic spectra on graphs with
spherical topology. 1. The effect of a magnetic
charge, arXiv:0801.1460, J. Stat. Mech. (2008)
P06007.

8. Yshai Avishai and Jean Marc Luck,
Tight-binding electronic spectra on graphs with
spherical topology. II. The effect of spin orbit
interaction, arXiv:0802.0795, J. Stat. Mech.
(2008) P06008.

9. Y. Dubi, Y. Meir, Y. Avishai, Island
formation in disordered superconducting thin
films at finite magnetic fields, arXiv:0712.4398,
Phys. Rev. B 78, 024502 (2008).

10.  Yshai Avishai and G. Montambaux,
Semiclassical analysis of edge states in the
Integer quantum Hall effect The European
Physical Journal B 66 1 (2008) 41-49.

11. Y. Avishai and J. M. Luck, Magnetization
of two coupled rings

arXiv:0812.2347, Journal pf Physics A (Math
Theor.) 42, 175301 (24pp) (2009).

12. Gilles Abramovichi and Y. Avishai,
The one  dimensional  Coulomb  Prob-
lem,arXiv:0905.3978, Journal of Physics

A (Math Theor.) 42, 285302 (29pp) (2009).

13. T. K. NG and Y. Avishai, Non-Magnetic
Impurity induced in-gap bound states in two
arXiv:0906.2442,

band s+ superconductors,

Phys. Rev. B (2009).

C. List of Invited Talks

1. Plenary invited talk at the Annual meeting
of the Hong Kong Physical Society (June
2008)



http://www.pshk.org.hk/

. Invited talk at the Bremen Conference on

Network Models (July 2008)
http://www.jacobs-

university.de/schools/ses/nmqp/13960/index.php

. Invited talk at the Asian Conference in

Vietnam (September 2008)

http://Www.ims.vast.ac.Vn/conf/amsn2008/ind3(—

files/Page322.htm

. Invited talk at the conference on correlated

electrons and magnetism in Dresden (Oc-
tober 2008)
http://www.mpipks-dresden.mpg.de/ cor-
mag08

. Invited talk at the International Work-

shop on 50 years of Anderson Localization
(Wales, November 2008)

http://www.newton.ac.uk/programmes/MPA

/mpaw03.html

. Invited talk at the Hong Kong Forum of
Physics (December 2008)
http://www.physics.hku.hk/ ctep/
HKForum08/Program.htm

. Invited talk at the 4" Sakharov Confer-
ence (Moscow, May 2009)
http://sc4.lpi.ru

. Invited talk at

Novel Topological States in Condensed
Matter Physics , Hong Kong, 2009

see http://www.physics.hku.hk/wctcp/Topology4'

/Index.htm

. Invited Talk at

International Research Conference on 50
years of the Aharonov Bohm Effect, Tel
Aviv, October 11-14 2009.

http://www.tau.ac.il/ ab50/Speakers.html

D. Courses Quantum Information

Sylabus

1. Foundations of Quantum Mechanics

1.1 The Formalism of Quantum Mechanics
1.2 Hilbert Space and Dirac Notation
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. Quantum Information:

1.3 The Postulates of Quantum Mechanics
1.4 Position and Momentum Representa-
tions

1.5 Schrodinger and Heisenberg Represen-
tations

1.6 Interaction Representation

[.7 Symmetry and Conservation Laws in

Quantum Mechanics

Classical Information

II.1 Classical Information

I1.2 Classical Bits and Gates
I1.3 Classical Cryptography

II. 4 Computational Complexity

Basic con-
cepts

II1.1Quantum Information and Processing
II1.2 Qubits and Entanglement

II1.3 Quantum Gates

I11.4 Quantum Teleportation

I11.5 Quantum Cryptography

II1.6 Quantum Computing

II1.7 Deutsch and Deutsch-Jozsa Algo-
rithms

IT1.8 The Grover Search Algorithm

III. 9 Quantum Fourier Transform

II1.10 Shor Factorization Algorithm
II1.11 Decoherence

II1.12 Quantum Error Correction

I11.13 Experimental Implementations

ITI. 14 The EPR Paradox

II1.15 Bells Inequalities

Quantum Computation and Algo-
rithms: Basic Concepts

IV.1 Quantum Algorithms

IV.2 Single qubit manipulations

IV.3 Bell states

IV.4 Measurements

IV.5 Quantum parallelism

IV.6 Quantum gates

IV.7 Computation complexity

. Quantum computers: Basic concepts

V. 1 Representation of quantum informa-
tion

V.2 Unitary transformations

V. 3 Preparation of initial states

V. 4 The relevant Hamiltonian



V. 5 Harmonic oscillator as quantum com-

puter

E. Thesis

F.Organizers of Conference, Editor of Journal

etc

1. Chairman of an international conference
on the Physics of Graphene (December
2007)
http://serveurweb.lps.u-
psud.fr/Collectif/graphene2007/

. Chairman of the International Conference
on Quantum Coherence and Many-Body
Correlations (Saclay, October 2008)
http://ipht.cea.fr/Meetings/

RTRA Avishai2008/

G. Prizes and Awards (for the last 5 years)

1. 2007- Elected fellow of the American Phys-

ical Society.

. 2008 - Nominated as Divisional Associate
Editor for Physical Review Letters (Con-
densed Matter Physics)
http://prl.aps.org/staff

U ooooobo

(Visiting Associate Professor)

ALEXANDROVA Ivana

A.00DOO

In my recent work I, jointly with Hideo Tamura,
have studied the distribution of quantum res-
onances for the magnetic Schrédinger operator
with two solenoidal fields at large seperation,
proving a lower bound on the resonance free
region. Another one of my projects involves
studying the microlocal structure of the scat-
tering amplitude for the Schrédinger operator
In this work I

prove that the scattering amplitude can be ap-

with a strong magnetic field.

proximated in L? to infinite order by a semi-
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classical-Fourier-integral-operator-valued pseu-
dodifferential operator. In another paper I de-
fine and study a class of Fourier integral oper-
ators whose infinite wavefront set is contained
in the Lagrangian submanifold they quantize
and show that these operators provide the
right context for interpreting the semi-classical
Beal’s Lemma as well as problems related to
aforementioned question on scattering in the
presence of a strong magnetic field. Another
project involves pro ving that the residue of
the scattering matrix near the maximum of the
potential is a semi-classical Fourier integral op-
erator quantizing the product of the stable in-
coming and outgoing Lagrangian submanifolds
for the associated classical dynamics. This is a
continuation of my earlier work with J.F. Bony
and T. Ramond on the microlocal structure of
the scatteirng amplitude near the maximum of
the potential. This work, on the other hand,
was motivated in part by my study of the mi-
crolocal structure of the scattering amplitude

at non-trapping and certain trapping energies.

B.OOOO

. Ivana Alexandrova: “The Scattering
Residue Near the Maximum of the Poten-

tial”. In preparation.

“Infinite  Semi-

Classical Fourier Integral Operators and

. Ivana Alexandrova:

Beals’s Lemma”. In preparation.

“Structure of the

Scattering Amplitude for Schrédinger Op-

Ivana Alexandrova:

erators with a Strong Magnetic Field”. In

preparation.

. Ivana Alexandrova and Hideo Tamura:
“Resonances for Magnetic Scattering by
Two Solenoidal Fields at Large Separa-
tion”, Submitted February 2010.

. Ivana Alexandrova, Jean-Francgois Bony

and Thierry Ramond : “Resolvent and
Scattering Matrix at the Maximum of the
Potential”, Serdica Mathematical Journal

34 (2008) 267-310. (Issue Dedicated to



the 65th Anniversary of Professor Vesselin Seminar, May 2009; (4) Univeristy of
Petkov.) Toronto, Canada, Analysis/PDE/Applied
Math Seminar, Mar. 2009; (5) McGill Uni-
veristy, Canada, Analysis Seminar, Mar.
2009; (6) Univeristé de Paris Nord, France,
Groupe de Travail, Feb. 2009.

6. Ivana Alexandrova, Jean-Frangois Bony
and Thierry Ramond : “Semi-Classical
Scattering Amplitude at the Maximum of
the Potential”, Asymptotic Analysis 58

(2008) 5-125.
D.0OO

7. Ivana Alexandrova: “Semi-Classical Wave-
1. 0000 XHOO O OO0Semi-Classical Anal-

tors”, Canadian Journal of Mathematics ysis and Scattering Theory. 00O OO OO
60 (2008) 241 — 263. 40000000

front Set and Fourier Integral Opera-

8. Ivana Alexandrova: “Semi-Classical Be-
havior of the Spectral Function”, Proc.
AMS 134 (2006) 2295-2302.

9. Ivana Alexandrova: “Structure of the
Short Range Amplitude for General Scat-
tering Relations”. Asymptotic Analysis 50
(2006) 13-30.

10. Ivana Alexandrova: “Structure of the
Semi-Classical Amplitude for General
Scattering Relations”. Comm. P.D.E. 30
(2005) 1505-1535.

c.ooon

1. “Resonances for Magnetic Scattering by
Two Solenoidal Fields at Large Separa-
tion”. (1) State University of New York
at Albany, Department Colloquium, Feb.
2010; (2) Fields Institute Colloquium in
Applied Mathematics, Toronto, Canada,
Jan. 2010.

2. “Infinite Semi-Classical Fourier Integral
Operators and Beals’s Lemma”. Work-
shop on Spectral Theory and Harmonic
Analysis, Australian National U, Can-
berra, July 2009.

3. “Structure of the Scattering Amplitude
for Schréodinger Operators with a Strong
Magnetic Field”. (1) Univeristy of
Hyogo, Japan, Analysis Seminar, July
2009; (2) Univeristy of Tokyo, Japan,
Analysis Seminar, June 2009; (3) Uni-
veristy of Tsukuba, Japan, Analysis
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EIEHHESEEE (Special Visiting Chairs)

* BE#HIR (Visiting Professors)

#74 % (AONUMA Kimiaki)

AL WFZEAEEE

FEY R = x VA b B A7 aH, G
THEFM LI E 7 AR E 2l b Lot
IZ9E5F, T am developing the model of business

risk management for credit risk evaluation.

B. %3

R N G VAV O RN A=y ) IS
S5hi” , @Rl BrFEr i, 2005.

2. HW - #)ll, "Excel TH#5 [RX—¥ L0
R TR T ARl E RS AR ZE S, 2008.
3. H - K, ?Excel T%5 VaR” , &Rl B
FiEIFgE2, 2009.

4. HW -, “Excel TSGR OIERE”
& R B A7 22,2009,

5. 9 - KA, “Excel TESMEHY 227 &
Al B A 7R 22 ,2009.

C. mEE%

1. B RFRFGEEER PR TR R R
%] ,2007 4R

2. —RBRFRFBRRF PR (&7 7 A
F o AR ,2007 4F

3. KBXKZFZRZBE M T2 eR [ omhiio
FEam) 2007 4F

4, FRRFPRF GRS R TR
W Ram ) 2008 4

5. —BRFRLBEARF PR GHET7 74
F o AR ,2008 4

6. KBXKZFZRZBIEME T 2eR [ omiio
Fiaml 2008 4

7. HRRF KPR AR TR

W B Fram ) ,2009 4
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. TIBRFRFGERE LR HEY 74
T AR ,2009

. RIRKRF R B TRt (4 mdie
HeER 1 ,2009 4

D. ;5%

1. FEHrBMBESRD - OCEEB CHLE L
RHEMTZOERREFYN, EHEOFTO
BT IVOEKRFEEETVEEDO S 1
T AEEEEZTY AN DS (BT
B - 4 A IEEERE (EH))

F. xt4MFge - — e 2

1. JAFEE( A ARG - G & - 7 R),

xR, WmGEmEER

g

L EHRT 7 A L R
IR ()

—IERFARE G

. GRECRRR R | KBRS T
JERH (HI)

ZEAR ¥ (KURIKI Satoshi)

A, BFFEREE

FELT 4 X — FOAADE—RA NDT T
FKHLLZDIEH

FE, HHFRIFLT 4V — MIPIOE—AL RO
—EE () W, A7 7 7OSHET
KRB LTz, HABHRT 256525252 LI
L oT, 2BET L ~040, 2Xx2 HLT 4 v —
MTFIO—EREET— AL 27 T 7082 b
Flizk~TEXT. F279 75— VZEKXN, B
HNZEDIELE ZFFOI LT A 2 FHADE—
AV FEIRTEALZLEZTNT, 975 —1%
HX OB OMEETHER &2 5 2 7-.

“Graph presentations for moments of noncen-
tral Wishart distributions and their applica-

tions”



We provide formulas for the moments of the
real and complex noncentral Wishart distribu-
tions of general degrees. The obtained formulas
for the real and complex cases are described in
terms of the undirected and directed graphs, re-
spectively. By considering degenerate cases, we
give explicit formulas for the moments of bivari-
ate chi-square distributions and 2 x 2 Wishart
distributions by enumerating the graphs. Not-
ing that the Laguerre polynomials can be con-
sidered to be moments of a noncentral chi-
square distributions formally, we demonstrate a
combinatorial interpretation of the coefficients

of the Laguerre polynomials.

B. %3

1. S. Kuriki and A. Takemura :

tubes and the distribution of the maximum

“Volume of

of a Gaussian random field”, Selected Pa-
pers on Probability and Statistics, AMS
Translations Series 2, 227 (2009) 25-48.

. J. Umemori, A. Nishi, A. Lionikas, T. Sak-
aguchi, S. Kuriki, D.A. Blizard and T.
Koide :
intensity components of home-cage activ-
ity in KJR and C57BL/6J strains”, BMC
Genetics 10 (2009) 40.

“QTL analyses of temporal and

CEARY, MNEE . “Fa— T ORFELE IR
B =35 D e RAED 53417, %% 60 (2008)
134-155.

LAY SQTL S ORA T L RED
S ENETE | 21 I OREERRE, TT (/NP 4
HI, EAREA ), SRS (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
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distribution of the largest eigenvalue of an
orthogonally invariant random matrix”, J.
Statist. Plann. Inference 138 (2008) 2357—
3378.

. 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.

10. 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.

11. N. Uemura, S. Kuriki, K. Nobuta, T.
Yokota, H. Nakajima, T. Sugita, and
Y. Sasano : “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.

C. ngE%FE

1. QTL Tz 1T D RFHIE — RED %
R & SR, B RIS T4
TEHR & M9 2 72 O O RHEEAR FERE B G
L@ B, 2009 4 10 A

LT — NG DE—A N NDT T
TR ZOIGH, B TRES TR
FOEEEISH ], ML, 2009 410 A.

. Detection of interactive pairs of reproduc-
tive barriers using Fy population, Sta-
tistical and Systems Genetics, Mishima,
Japan, 2009 4= 10 H.



. SEM analys is on QTLs for spontaneous
activity, Statistical and Systems Genetics,
Mishima, Japan, 2009 4= 10 A.

LT — NG DE—A N DT T
TR ZOIGH, FiEHEEFSEA KR,
Rl&HER, 2009 4E 9 A.

. Multiplicity adjustments in detecting re-
productive barriers caused by loci interac-
tions, BIRS Workshop 09w5040 Random
Fields and Stochastic Geometry, Banff,
Canada, 2009 4 2 H.

. 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, K, 2008 4 12 AH.

. Testing superiority in polynomial regres-
sions, Computational Algebraic Statistics,
Theories and Applications (CASTA2008),
THRR, 2008 4= 12 A.

. EAFHERTH DR A O % 55405
L2 D R~ OIS, HiRk R 2
aks, BEIGHEEK, 2008 4 9 f

10. The tube method for the moment index in

projection pursuit, The 2nd Joint Meeting

of ISI, ISM, and ISSAS, Academia Sinica,

A4k, 2008 46 H.

D. if#%

1. ZZEEMAT - BEa B ORBR R« FERT A2
BETICBOT, BRETAEREEDbNS
WDIODRE Y ZIZONTHERELE. (1)
PRIGHRC K 2 RoTHER, (2) ZARIER Y
Hi & BIGE T M X D HERIREEE, (3) v /v=
THETTAT T 7 4 NVET IV (BER
TPt - 4 F4E)

L MCEREEER R 1 : EHONEE, BEIC oL
Tod L7e. (SO ARl s P A
LSRR, 2000 4E 6 )
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F. x4 e — e 2

. Annals of the Institute of Statistical Math-

ematics, General Section Chief Editor.
W e
AR SRR

. The 2nd Institute of Mathematical Statis-
tics Asia Pacific Rim Meeting #Hf§kZ B

. Hayter, Anthony J. (Univ. of Denver,
USA) “ZefilE #2360 2 2 B PERHE O F i
FHEEOB ¥ (Numerical calculations for
multiplicity adjustments in spatial epi-
demiology)” 2010 4£ 3 A

. Kao, Chen-Hung (Institute of Statistical
Science, Academia Sinica, Taiwan) “ZB&
REAEIZ BT 5 QTL fi#T (QTL analysis
in experimental crosses)” 2009 4 10 A

/R ¥ (FUJIWARA Hiroshi )

A, BFgEARE

WEARHEIC e C, BORRHE 2 HEE R & L7z Ao
UH =y NREF|T LT X R D
JROFER & LT, BB 1L F —Fidn D kM
NHDHEDOHMIEEIToTm, 2D, E& L
TEZEHTIE, A ¥ —F v MREIEFTO%
Y OZEE NS, GEERMEE T2 2 & 2
DOHFERE LT, EREEICREWT, 4 4 —Xy
FMERAEREL 3D, TRbbL, A V¥ —Xy
AV T7T7THD A X—Fy hZDHLD],
(A= hOZHEBA, BEIO A & —
Xy hDHS LA L, F08 ChEx I3
FRNY oo JFERZ B S 0 CTEOREL R A T
BEITOoZEE L, (M —%y hZDHL D]
TlE. WIMAX & 3.9G BNEFLEFEIC AT 2
EMBEDOERFOHFRFITHZ S 5128
JBEE, £/, KEROWE L 1 Y550
ROBFERGELICOWTOER LT, [
Z—Fy hOZHBM) T, FHrEmy—y
ADHFEMEZ R T2V IZOWTEDOILR & AlfE
PRI OWCigim L7z, £72. EAWEITV. R
WEEE AWy NU—7 58, B2 T 1,
RETTT 5, T2V, B FIERTBLICBET 5
R FEREIT o7,



We have verified the necessities of the envi-
ronment & energy revolution has emerged, just
after we clarified the conclusion in the previous
year that the mathematical science in the In-
ternet obviously has been the driving force of
the 3rd. industrial revolution. We have invited
the researchers in the Internet Research Insti-
tute,Inc. in summer semester mainly, and then
they provided the hot topics for our discussion
and deeper recognition. As the same as the
previous year, we have categorized the Internet
technologies into 3 technologies, such as “the
Internet infrastructure itself”, “this side of the
and “the other side of the Internet”,

we have decided to predict the near future using

Internet”,

mathematical science. We have made various
kinds of principles of material science in these
3 categories. Broadband/Mobile technologies
have evolved to WiMAX and 3.9G this year.
As the summer training camp, we have dis-
cussed about the application case study of the
mathematical science in the Internet, such as
Network Analysis by Probability Process, Se-
curity, Security, Algebraic Geometric Coding,
Text to Vision, and Quantum Mechanics based

Coding,.
B. %%
1. TR L R O~ 70 2 LG

i BB L —Hify
JRIFVE 2000 4 4 1 30 H A EE

BREET AN —HEM LR T A P A=
DG FEIEFE 2009 4 12 A 25 BRREAH
TR EROEHNEY 3

(RTA F—=2) IZBT D Mata

MR RV —HME R T A F A=K
DOIEH ] BEFTE 201045 3 H 1 HvBA B
OHGFACETZEE R T L

C. HEARE
1. E5#1200944 A 16 H~ 7H9H

1. [EHBEEN - THEE) 12 —xy
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it
WFERT

A11H/6A18H/6A25H/
R=JRRE A ¥ —X v MRE

A B (MARUYAMA Toru)

e
1. Hamilton-Jacobi-Bellman 5 #2&=o JF #fi#
— X HEEERE OB E LT
2. IERIEE My FREN TRl S b A A )
3. Hopf O43i ®EL D Fourier i#ATIZ & 2 Hafg
SiF
1. periodic solutions for Hamilton-Jacobi-
Bellman equation
—as a description of investment cycles
2. business cycles described by nonlinear or-
dinary differential equations
3. Fourier analysis of Hopf-bifurcation phe-
nomena
B. £ 3L

1. T. Maruyama: “Existence of Periodic Solu-
tions for Kaldorian Business Fluctuations”
AMS series Contemporary Mathematics
514 (June 2010) .

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

rem” (preprint)
e

. V7 uRFEF OB . —ERFEOIGE)
KIEDPTE A T1 = A L HE - I8, WE.
gk REIEBOLEB & KR, BRFEOEE
HIF BEARAT, B - GRBOR O k& 2D

R T O,

. Fredholm ﬁfﬂﬂ??\ Morse DA/,
it &

BAKOE A
4risi,. Hopf O EH, & DA,

F. M8 — B R

1. Advances in Mathematical Economics,

Managing editor



L 2B (YOKOYAMA Etsuro)

A R

T/ T — <L, BRx BRBRESMFIE T T
ZETRNC R T Db OTERE (RZ—2) 3
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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-

145

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



1. Y. Furukawa,

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
size of a droplet plays an important role in

the formation of rims during solidification.

B. J&#ifw L

N. and E.

“Growth patterns and in-

Inohara
Yokoyama,
terfacial kinetic supercooling at ice/water
interfaces at which anti-freeze glycopro-
tein molecules are adsorbed”, J. Crystal
Growth 275 (2005)167-174.

. K. Matsumoto, M. Kita-
mura, E. Yokoyama, Y. Kumagai and
A. Koukitu, “Effective distribution coef-
ficients of an ideal solid solution crys-
tal: Monte Carlo simulation”, J. Crystal
Growth 276(2005)635-642.
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25(2005)156-163.

T. Irisawa,

. Y. Furukawa, E. Yokoyama and W. Shi-
mada, “Morphological instability on an
ice crystal growing in supercooled water,
Studies on Crystal Growth Under Micro-
gravity”, Editors Y. Hayakawa and Y. Fu-
rukawa, Research Signpost, ISBN: 81-308-
0025-X (2005) 165-186.

. K. Matsumoto, T. Irisawa, E. Yokoyama
“Growth of a bi-

nary ideal solid solution crystal studied

and M. Kitamura,

by Monte Carlo simulation”, J. Crystal
Growth 310(2008)646-654.
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10.

1.

E. Yokoyama, Y. Giga and P. Rybka,
“A microscopic time scale approxima-
tion to the behavior of the local slope
on the faceted surface under a nonuni-
formity in supersaturation”, Physica D,
237(2008)3666-3672.

. S. Zepeda, E. Yokoyama Y. Uda, C. Kata-

giri and Y. Furukawa, “In Situ observation
of antifreeze glycoprotein kinetics at the
ice interface reveals a two-step reversible
adsorption mechanism”, Crystal Growth
& Design, 8(2008)2845-2855.

E. Yokoyama, R. F. Sekerka and Y. Fu-
rukawa, “Growth of Ice Disk : Dependence
of critical thickness for ice disk instabil-
ity on supercooling of water”, Journal of
Physical Chemistry B, 113(2009) 4733-
4738.

H. Kitahata, J. Taguchi, M. Nagayama, T.
Sakurai, Y. Tkura, A. Osa, Y. Sumino, M.
Tanaka, E. Yokoyama and H. Miike, “Os-
cillation and Synchronization in the Com-
bustion of Candles”, Journal of Physical
Chemistry A, 113(2009) 8164-8168.

C. HEER#E

Self-oscillatory growth of a crystal con-
trolled by interface kinetics and trans-
port process, Japan-Netherlands Sympo-
sium on Crystal Growth: Theory and in
situ Measurements, invited, Helvoirt, The
Netherlands, March(2006).

. Oscillatory growth of a crystal controlled

by interface kinetics and transport process,
%5 [BIRE B O 1= O OBUFMIES, HaTK
FERFBEER AT ZERE, 2006 4 4 H .

Formation of rims surrounding a chondrule
during solidification in 3- dimensions using
the phase field model, % 10 [R5 7 B D 7=
D OEEEIER, RO RF R EFE
WFZERL, 2006 4 12 H.

. A model of self-oscillatory growth of ice

crystals in antifreeze glycoprotein solu-
tions, American Physical Society March
Meeting, Denver, USA (2007).



10.

D.

1

. Morphological stability of a growing

faceted crystal, 6th International Congress
on Industrial and Applied Mathematics,
Zurich Swiss, July (2007).

. A model for antifreeze glycoprotein ad-

sorption at an ice-solution interface,
15th International Conference on Crys-
tal Growth, Salt Lake City, USA, Au-
gust(2007).

. Transition behavior of local slope on the

faceted surface under a nonuniformity in
supersaturation, 15th International Con-
ference on Crystal Growth, Salt Lake City,
USA, August(2007).

. A theoretical study of the kinetic effect of

AFGP adsorption on ice, American Chem-
ical Society National Meeting, Boston,
USA, August(2007).

. A microscopic time scale approximation to

the behavior of the local slope on the grow-
ing faceted surface under a nonuniformity
in supersaturation, Japan-Netherlands
Symposium on Crystal Growth: Theory
and in situ Measurements, invited, Sap-
poro, Japan, October(2008).

Formation of solidification texture in a
melt droplet during rapid cooling using a
three dimensional phase field model The
2nd International Symposium ” Interface
Mineralogy”, invited, March 9-12, 2009,
Sendai, Japan
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Studies on the models for measuring market
risk and the hedging strategies of derivative se-

curities.

B. J& 3 3L

1. iR, B34, B, O,
TFHERL £F (X by AT varo
M P & SEHENE) T¥Eit] & 58 &
¥ 5%, 20064E5 A, 74-80 H

D. ;%%

1. HFHBREREG T, fERRHEXB, 77
Fa7 V=51 : 1HOR—F7xV
AP, EEHORIMRE L M E R L, T
I F 27 V=TT B AR FHIZT O
T, (BELKREFRLE - 4 FAELEHR)

2. WEHMBRERGR IL, 727 F =27 U —%E
2 ZHIMBEREER O 7 7 A4 F L 2AETT L
EXEOMWE, T VAT 4 T Offiks S,
BREMET VAR Y, 77 A4 F 2 AICH
T HAR REIHEIC OV T (EER R - 4
A ILEE )



0000000 (JSPS Fellow)

00 OO0 (AOKI Masao)

A. 0000

gboooboooboooboobog,boobobod
goooooooo.
gooooooooo,bbooogoooobooo
goobooooooo,boooooobooa
gbobooboboboboobobobobo
oo,00ooooooooooocoobooo
gooooboo.obogoo,0bo0ooog
gbobobobobobobobobobo
go,0o0oooooooooooobooobooo
ooboobooooooboobooooooo.
ooooooooooooooboo,boboogogog
O00000 HomOOOOOO Picard OO DO
oooooo0o. ooooooooobooboobooa
00000000000 oooooo (ooo)
obobooboboboboobobobobo
O.00 HomOOOOOOOOOOODO Hom
oboob0o0ooooooboobod, HomOOOO
O Hilbert 00000000 O0O0OODOCDODOO
O,00000000D0D0 “HilbertOO0OO” 0O
goboobooooooooooo,0oooobooa
ooooOooooo.oooooooooooo
gbobooboboboboobobobobo
O0ooooDboo0O0. 00 HomOOooooo
gboboooobooooboooooboobobo
oooo,00000000000000D000
Oo0oD0o0obooooboogn PicardD ODOO
gooooooao.
obooooOoobOooboobo,0oboooa
goooobooo,bo0o0oo0oobobooog
ooobooodo,dd PicarddO0O0040ogg
OO000000000. 0000000 Picard
ooooooooooboo,boboocoobooa
obooooobooooboobooooooDo.

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.OOOO

1. M. Aoki : “Deformation Theory of Al-
gebraic Stacks”, Compositio Mathematica
141 (2005) 19-34

. M. Aoki :
mathematica 119 (2006) 37-56

“Hom stacks”, manuscripta

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

“Erratum: Hom stacks”

c.ooon

. “Hom stacks and Picard stacks”, 0 0O 0O O
02000000 00000,20050 30

. “The semicontinuity theorem for proper
algebraic stacks”, DO OO0 2006000
000000 oboooo,20050 90



“Hom stacks and Picard stacks”, 0 00O
ooooooooo,0oooa, 20060 2
O

.0000oooboooo,ooboocoooon
ooo0ooo0oo (booo),oo0ooo,
20070 30

“Hom stacks and Picard stacks”, Autour
de la géométrie d’Arakelov, Institut de
Mathématiques de Jussieu, France, 2008
030

“Hom stacks and Picard stacks”, Univer-
sité Versailles Saint-Quentin-en-Yvelines,
France, 2008 0 30

“Hom stack and Picard stack” 00 00O
0ooodoooo,oo0ooa, 20100 50

“On Picard groups of moduli stacks of
curves” 000000000000 ODO0OO,
Oo0ooooooooo, 20100 120

“Introduction to algebraic stacks I - IV”
The 2nd Kyushu University/POSTECH
Joint Workshop -Algebraic Geometry and
Related Topics -, 0O 00O, 20100 30

0 00 (SEKI Yukihiro)
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In this academic year, I studied dead-core prob-
lems for a semilinear heat equation with strong
absorption. Dead-core stands for the set of
zeros. One would expect that the most stan-
dard dead-core rate is the self-similar rate and
such a solution behaves like asymptotically self-
similar. Besides, we can hope to know the
asymptotic profiles of the solutions 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 rate is, in general, faster than the
self-similar rate. It is then difficult to obtain
exact dead-core rates for such solutions. Con-
structing some solutions which exhibit exact
dead-core rates is a crucial step to investigate
dead-core rates of general solutions. We can
expect 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.

It is not obvious that what kind of function
spaces to be chosen for the investigation of a
linearized operator in the operator theoretic
point of view. In this research field, people
has been used an L? space weighted at space
infinity and Sobolev spaces induced by the L2
space as well as their dual spaces. When we

deal with low spacial dimensions, we cannot use



those standard function spaces due to the lack
of a Hardy type inequality. In this year, I intro-
duced another function space weighted at the
origin as well as at infinity and its dual space,
giving a proof of the existence of the specific

solutions in the general dimensions.

B.OOOO

1. Yukihiro Seki, Ryuichi Suzuki, and Noriaki
Umeda, “Blow-up directions for quasilinear
parabolic equations”, Proc. Roy. Soc. Ed-
inburgh Sect. A, 138(2008), 379-405.

2. Yukihiro Seki, “On directional blow-up for
quasilinear parabolic equations with fast
diffusion”, J. Math. Anal. Appl. 338(2008)
572-587.

3. Yoshikazu Giga, Yukihiro Seki, and No-
riaki Umeda, “Blow-up at space infinity
for nonlinear heat equations”, Recent Ad-
vances in Nonlinear Analysis, World Sci-
entific Publishing, 77-94.

4. Yukihiro Seki, “On behavior of solutions
near singularities for nonlinear diffusion
equations”, 2008 0 00 000DOODOOO
gooooa

5. Yukihiro Seki, “A remark on blow-up at
space infinity”, Discrete and Continuous
Dynamical Systems, AIMS proceedings,
(2009), pp. 691-696.

6. Yoshikazu Giga, Yukihiro Seki, and Nori-
aki Umeda, “Mean curvature flow closes
open ends of noncompact surfaces of ro-
tation”, Comm. Partial Differential Equa-
tions, 34 (2009), 1508-1529.

7. Yukihiro Seki, “On exact dead-core rates
for a semilinear heat equation with strong
absorption”, Comm. Contemp. Math, to

appear.

c.ooon

1. Blow-up at space infinity for quasilinear
parabolic equations, 2008 0 50 19 O,
the 7th AIMS International Conference,

Special session, ”Global or/and Blowup
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10.

Solutions for Nonlinear Parabolic Equa-
tions and Their Applications”, University
of Texas at Arlington. (Texas, USA)

. On quenching at spatial infinity for ax-

isymmetric mean curvature flow equation,
gooodoog, ooooooooo,
20080 60 120.

. Mean curvature flow closes open ends of

noncompact surface of rotation, 0 0 0O O
Oo0,0000,20080 70 150.

. Mean curvature flow closes open ends of

noncompact surface of rotation, 0 3300
OoDoDoo0oooooDoooo,o0o000
oooO,20080 80 260.

. Exact dead-core rates for a semilinear heat

equation with strong absorption in RY,
oooooooooooooo,oogo,
20080 100 23 0.

. On exact dead-core rates for a semilin-

ear heat equation with strong absorption,
Working Seminar, Imperial College Lon-
don, 2009 0 20 27 0. (London, United
Kingdom)

. On exact dead-core rates for a semilin-

ear heat equation with strong absorption,
Seminars on Partial Differential Equa-
tions, Taiwan Normal University, 2009 O
30 300. (Taipei, Taiwan)

. On exact dead-core rates for a semilin-

ear heat equation with strong absorption,
Equadiff 12, Masaryk University, 2009 0 7
0 21 0. (Brno, Czech Republic)

. On exact dead-core rates for a semilin-

ear heat equation with strong absorption,
PDE seminars, Compultense University,
20090 110 12 0. (Madrid, Spain)

On exact dead-core rates for a semilinear
heat equation with strong absorption, 0
doddod,ddddoooogo, 201001
0230.
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I am interested in algebraic number theory and
zeta functions of algebraic number fields, and
study the derivatives of (partial) zeta functions
at s = 0 and Shintani’s ray class invariants
for totally real fields. For a Dirichlet charac-
ter of such a field whose infinite component is
the sign of norm, the value of the associated
L-function at s = 0 is interpreted geometri-
cally through the signature defect of cusps of
the Hilbert modular variety. I am considering
characters whose infinite components are prod-
ucts of signs at all real places with one excep-
tion, and an analogous geometric interpretation
for the first derivatives of L-functions at s = 0
in such cases. In this year, I examined some
constructions of appropriate differential opera-
tors on certain torus bundles over tori, related

to L-functions.

B.O0OOO

1. S. Yamamoto and A. Yamashita: “A coun-

terexample related to topological sums”,
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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 Kokytroku Bessatsu 4

(2007), 045-050.

. S. Yamamoto: “On Kronecker limit for-
mulas for real quadratic fields”, Journal of

Number Theory 128 (2008), 426-450.

. S. Yamamoto: “Hecke’s integral formula
for relative quadratic extensions of alge-
braic number fields”, Nagoya Math. J. 189

(2008), 139-154.

. S. Yamamoto: “On Shintani’s ray class
invariant for totally real number fields”,

Math. Ann., 346 (2010), 449-476.
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1. 02000000 Kronecker DO OO0OO
o0, 000ooobo, oooo, May
2006.

.02000000 KroneckerOOOQOOO
O00,0000000000,00000¢0,
July 2006.

.0dooo0o0ooooooooobooag 20
00000 KroneckerOO0OOOOOOO2
000,000000,0000, July 2006.

. On Kronecker limit formulas for real
quadratic fields, 000 O0O00OO0O0OO,
000000000oo, 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-
tally real number fields, Workshop on
Shimura Varieties, Automorphic Repre-
sentations and Related Topics, 0O 0 OO
November 2008.

. On Shintani’s ray class invariant for to-
tally real number fields, 00000000
000,00000000000, December
2008.



8. Zeta functions and cone decompositions
for totally real fields, OO0 OO0 OO O4dQO
0 0O O OJ February 2009.

. On Shintani’s invariants for totally real
number fields, 000 0000000O00OO
O, 00000000000, December
2006.

formula for real
quadratic fields, 0 8 0O OO OOO
000000000000 0000Decem-

ber 2009.

10. Kronecker’s limit

EYNARD-BONTEMPS, Hélene

A.000ODO
During the past years, I have been studying

the space of smooth codimension-one foliations
on a closed 3-manifold. More precisely, I won-
der if there is a weak homotopy equivalence be-
tween this space and the space of smooth plane
fields on the manifold or, in other words, if Gro-
mov’s parametric h-principle holds for those fo-
liations. A theorem of Wood (also proved by
Thurston, using different methods) goes in that
direction: every smooth plane field on a closed
3-manifold is homotopic to a (plane field tan-
gent to a) foliation. 1 went a step further in
my PhD thesis by proving that two foliations
which are homotopic among plane fields are ho-
motopic among foliations. But there is a sub-
tlety regarding regularity in that statement: if
one starts with two C'*° foliations, the foliations
of the path I construct are only C'. The loss
of differentiability comes from the dynamics of
the foliations near torus leaves. More precisely,
the problem is that we don’t know whether the
space of representations of 2 in D°[0, 1] is con-
nected or not. This question is subtle, as is
shown in articles 1 and 2 below.

In the last months, I have continued working on
this question, while studying further the cen-
tralizers of diffeomorphisms of the interval, and
in particular their arithmetic properties (arti-
cle 3 below). I have also been thinking about
foliations and how to adapt the arguments of

(*) to any number of parameters.
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B.OOOO

1. On the centralizer of diffeomorphisms of
the half-line, to appear in Comm. Math.
Helv. (accepted in 05/2009), 21 pages.

. A connectedness result for commuting dif-
feomorphisms of the interval, to appear in
Ergodic Theory and Dynamical Systems
(accepted in 01/2010), 10 pages.

. Centralizers of the diffeomorphisms of the
half-line from an arithmetic point of view,

in preparation.

c.0goon

1. Centralisateur des difféomorphismes de la
demi-droite / Centralizers of diffeomor-
phisms of the half-line

Dynamics School on Periodic Approxima-
tions in Ergodic Theory, Centro di Ricerca
Matematica Ennio De Giorgi, Pisa, Italy,
january 2010;

Séminaire de Systémes Dynamiques et
LANLG, Avignon,

Géométrie, France,

april 2009;
Th O rie Spectrale et
Grenoble,

Séminaire de
Géométrie, Institut Fourier,
France, january 2009;

Séminaire de Géométrie Rennes-Nantes,

IRMAR, Rennes, France, december 2008;
Sém’In (séminaire interne), UMPA, ENS
Lyon, october 2008.

. Homotopie de feuilletages en dimension 3
/ Homotopy of foliations in dimension 3

Séminaire Géométrie Symplectique et Ap-

plications, IRMA, Strasbourg, France,
february 2010;
Séminaire de Mathématiques Pures,

Clermont-Ferrand, France, february 2010;

Workshop on Foliations and Groups of Dif-
feomorphisms, Tambara Institute, Univer-
sity of Tokyo, october 2009;

Séminaire de Topologie et Dynamique, Or-
say, october 2009;



Séminaire de Topologie, géométrie et dy-

namique, Nantes, may 2009.

HAMILTON, Mark David
A.000OO

Real and complex polarizations

I am working on a project with

Professor Hiroshi Konno on the quantization of
flag manifolds.

Flag manifolds posess both a Kahler and (sin-
gular) real polarization,

and we are working on relating the quantiza-
tions coming from those two

structures. We are using a deformation of the
complex structure,

as well as a degeneration of the flag manifold
to a toric variety.

Our goal is to construct a family of complex
structures on the flag manifold,

indexed by s > 0, so that the Kahler quantiza-
tion tends to the

real quantization as s — oo.

We have completed the majority of the proof,
and are working on the

final details.

Quantization of Poisson manifolds

For symplectic manifolds with a (regular) real
polarization, the

geometric quantization is given by a theorem of
Sniatycki in terms of

certain objects called Bohr-Sommerfeld fibres.
Recently Vaisman proposed a generalization of
the constructions of

geometric quantization to Poisson manifolds.
Eva Miranda of Barcelona and I are working on
generalizing Sniatycki’s

argument to apply to the quantization of Pois-
son manifolds.

We expect to prove a similar result to Sniaty-
cki’s theorem,

relating quantization to Bohr-Sommerfeld fi-
bres.

B.OOOO

1. (with E. Miranda)

“Geometric quantization of integrable sys-
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tems with hyperbolic singularities,”

Annales de UInstitut Fourier, 60 1 (2010),
51-85.

2. (with L. Bates, R. Cushman, and J.
Sniatycki)
“Algebraic and singular reduction and
their quantization,”
Reviews in Mathematical Physics, 21 3
(2009) 315-371.

3. “The quantization of a toric manifold is
given by the integer
lattice points in the moment polytope,” 10
pages,
Toric topology, Papers from the Interna-
tional Conference held at
Osaka City University, Osaka, May 28—
June 3, 2006. Contemporary
Mathematics, 460, AMS.

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

5. (with L. Jeffrey)
“Symplectic fibrations and Riemann-Roch
numbers of reduced spaces,”
Quart. J. Math. 56 (2005) 541-552.

c.oooo
1. “Toric degeneration and quantization of

flag manifolds,”

Centre de Recerca Matematica, Barcelona,
Spain, July 2009;

Instituto Superior Técnico, Lisbon, Portu-
gal, July 2009

. “Geometric quantization of integrable sys-
tems,”

Geometry for Quantization Workshop,
Waseda University, September 2007;

56th Japan Geometry Symposium, Saga
University, Saga, August 2009;



56th  Japan  Topology  Symposium,
Hokkaido University, Sapporo, August
2009;

Tokyo Geometry Seminar, Tokyo Institute
of Technology, June 2009;

Topology Seminar, Tokyo University, May
2009;

Geometry Seminar, Keio University,
Tokyo, February 2009;

Geometry and Topology Seminar, Osaka
City University, January 2009

. “Quantization of integrable systems using
real polarizations,”

Ikuta International Workshop on Symplec-

tic Geometry,
Meiji University, Tokyo, December 2008;

conferece “Moment Maps,” Lausanne,
Switzerland, August 2008;

conference “Geometry and Physics GAP
IV,” Barcelona, Spain, June 2008

. “Geometric quantization of singular reduc-
tion,”

Symplectic and Poisson Geometry Semi-

nar, Centre de Recerca Matematica,
Barcelona, Spain, May 2008;

Informal Symplectic Seminar, University

of Toronto, Canada,

May 2007

. “Quantization of a toric manifold and in-
teger lattice points,”

Geometry and Topology Seminar, Univer-
sity of Calgary, Canada, August 2007

. “Quantization of toric manifolds using a
real polarization,”

conference “Toric Topology,” Osaka, May
2006;

Geometry and Topology seminar, Univer-

sity of Calgary, Canada, Feburary 2006;
Symplectic Seminar, MIT, Apr 2005;

Symplectic ~ Seminar,  University of
Toronto, Canada, Dec 2004
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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.
This year I have studied points on the modular
curve X (N) over a quadratic field k (where N
is a composite number) with F. Momose, and
we have found a sufficient condition that the k-
rational points on X (N) consist of cusps and
CM points.

B.OOOO

1. 00 OO0 : “On the lower bound of Galois
images associated to elliptic curves”, 0 O
OO0O0O000D0O 1451, 2005 0, 275-284

2. K. Arai : “On the Galois images as-
sociated to QM-abelian surfaces”, RIMS
Kokyiiroku 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.
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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
methods for blow-up and global solutions to
such equations.

The other is about the blow-up point for the
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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.
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The main theme of my research is a reduction of
rigid (=accessory parameter free) non-Fuchsian
systems, and differential equations which gov-
ern the isomonodromic deformation of linear
differential equations.

This year, I got rigid generalized Okubo sys-
tems by a suitable confluence of singular points
from the list of rigid Okubo systems which had
been obtained by T. Yokoyama.

In a joint work with H. Sakai and A. Nakamura,
I studied the degeneration of Hamiltonian sys-
tems which appear as isomonodromic deforma-
tion equations of Fuchsian systems with 4 ac-
cessory parameters and 1 deformation parame-

ter.
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This work is concerned with analysis of gen-
eralized solutions for some nonlinear evolution
equations with singular diffusivities.

A singular anisotropic curvature flow can be
described as a nonlinear degenerate singular
Such

a flow is often used to describe the motion of

parabolic partial differential equation.

phase boundaries of a crystal and also used in

image processing. When the interfacial energy



density is crystalline, we proved the unique ex-
istence of a selfsimilar expanding solution for a
crystalline flow in a sector. We also proved the
unique existence of the solution for a crystalline
flow starting from a general polygon. The re-
sults improve a method of numerical computa-
tion 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.
Moreover a selfsimilar solution is, roughly
speaking, a solution invariant under a scal-
ing transformation that does not change the
equation. For some nonlinear partial defferen-
tial equations of diffusion type, we gave easier
way to prove that certain selfsimilar solutions
asymptotially approximate the typical behav-

ior of those solutions, as well as recent surveys.
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tor for a crystalline flow” SIAM J. Math.
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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

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 [Dg,] 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 [Dgn]. 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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Homology Classes of Knot Quandle”, doc-
torial thesis, 2008.
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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 : R7 — R”
with fixed behaviour at infinity. Denote by IC,, ;
the spaces of all long j-knots in R™ with C'°°-
topology. I am studying the (co)homological
properties of IC;, ;, and this year I obtained the
following results.

As for K31, a descriotion of finite type invari-
ants in terms of configuration space integrals
associated with trivalent graphs (those with ex-
actly three edges emanating from each vertex)
is known. This construction is valid for non-
trivalent graphs. Indeed I have proved in [2]
that a non-trivalent graph yields a non-trivial
cohomology class of K, 1 (n > 3 odd). This
year I proved in [4] that some obstructions ap-
pearing when n = 3 is indeed zero, and hence
we obtain the first example of a degree 1 co-
homology class of K3, given by configuration
space integral. It has been known by Teiblyum-
Turchin-Vassiliev that this cohomology class is
related to Casson’s knot invariant over Z/2. 1
established the similar relation over R, using
the above integral expression.

Last year, I developed the configuration space
integral construction also for I, ; (j > 2) fol-
lowing the works of R. Bott, A. Cattaneo, C.
Rossi and T. Watanabe. This year I have com-
pleted the joint work [5] with T. Watanabe, in
which we proved that some cohomology classes
of K, ; are non-trivial, in more cases than in
[3]. These classes contain Bott-Cattaneo-Rossi-

Watanabe invariants for long n-knots in R™+2,
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For homology 3-spheres, we can define instan-
ton Floer homology. But instanton Floer ho-
mology are not defined for other 3-manifolds
The difficulty comes

from the existence of reducible flat connections

except for some cases.

over 3-manifolds Y. Instanton Floer homology
is defined using moduli spaces of instatons over
Y x R.

over Y, the moduli spaces may have singular

If there are reducible flat connections

points.
In this year, I construct instanton Floer homol-
Although all flat

connections over a lens space are reducible, we

ogy for lens spaces L(p,q).

can show that moduli spaces of instantons over
L(p, q) x R are smooth. Using Floer homolgoy,
I also construct a gluing formula for a variant
of Donaldson invariant along lens spaces.

Instantons over L(p,q) x R naturally corre-
spond to Z, invariant instantons over 54,
The moduli spaces of Z, invariant instantons
over S* are studied by Furuta-Hashimoto and
Austin. Using their results, I compute instan-
ton homology for some lens spaces. As applica-
tion, I obtain a result concerning a decomposi-

tion of a 4-manifold along a lens space.
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2. H. Sasahira: “An SO(3)-version of 2-
torsion instanton invariants”, J. Math.
Sci. Univ. Tokyo 15 (2008), 257-289.
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My research field is inverse problems in mathe-
matical sciences. In the field of environmental

engineering, fractional diffusion equations are

proposed as the mathematical model describing
the anomalous diffusion phenomena in the het-
erogeneous media such as soils. However, there
are some ambiguity to this elicitation process. [
gave mathematical validity to them. Moreover,
I obtained a new partial differential equation,

which also describes diffusion phenomena.

B.OODOO

1. Sakamoto, K.:“Inverse Source Problems
for Diffusion Equations and Fractional Dif-
fusion Equations”, OO OO0OOODOOOO
0000 Ooooogo (2009).

2. Sakamoto, K. and Yamamoto, M.: “Inverse
heat source problem from time distribut-
ing overdetermination”. Applicable Anal-
ysis. 88 (2009), 735-748.
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conference on Inverse Ploblems and its

Applications, Hanbat National University,

Daejeon, Korea, August 2009.

2. Inverse source problem from time dis-
tributing overdetermination for a frac-
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Inverse Problems in PDE : Theoretical

and Numerical Aspects, Marseille, France,

February 2009.
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I studied characteristic classes of foliations from
viewpoints of Gel'fand-Fuks theory. The main
subject is the cohomology of the Lie algebras of
formal contact vector fields, formal Poisson vec-
tor fields and formal Hamiltonian vector fields.
In order to obtain the non-trivial cohomology
classes of the Poisson case, we express Laplace
operators as matrix and calculate those ranks.
But we have to operate large matrices. I cal-
culate this calculation with a super computer
in the Information Technology Center at The

University of Tokyo.
B.OOOO

1. M. Takamura : “The relative cohomology
of formal contact vector fields with respect
to formal Poisson vector fields”, J. Math.
Soc. Japan, Vol. 60, No. 1 (2008) pp. 117-
125.

M. Takamura :

Lie algebras of formal Poisson vector fields

“The cohomology of the

and Laplace operators”, Tokyo J. Math.,
Vol. 32, No. 1 (2009) pp. 105-111.
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de Janeiro, Brazil, August 2007

“0000000 Gel'fand-Fuks cohomol-
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“The cohomology of the Lie algebras of for-
mal Poisson vector fields and Laplace op-
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165

. “Computer computation of the cohomol-
ogy of the Lie algebra of formal Poisson
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This academic year, we have started the study
of a conformal map model for DLA, proposed
Diffusion Limited
Aggregation, DLA for short, is a physical model

by Hastings and Levitov.

for a pattern formation such as electrolysis, in
which clusters take fractal shape. It is a non-

equilibrium phenomenon. Let us describe a



well-known discrete model in the plane. One
particle is fixed at the origin. Then another
particle takes random walk from infinity. If it
arrives at one of the neighbouring lattice points
of the origin, it stops. This means that the in-
coming particle is attached to the one at the
origin and makes a cluster. Again another par-
Define the

"dimension’ of the cluster by the exponent to

ticle comes and joins the cluster.

the power of which the radius of the cluster is
estimated to the number of particles or the to-
tal area. It is conjectured that this ’dimension’
is universal, which means that all the suitable
models give the same dimension. The model
by Hastings and Levitov describes the attached
state of two particles by the boundary of a uni-
valent map on the outside of the unit disk. The
composition of the maps gives the multiple at-
tachment of particles. On th initial stage of this
project, we are trying to establish the mathe-
matical foundation for their numerical calcula-
tions. The radius of the cluster turns out to be
the logarithmic capacity of the map. We be-
lieve that the growth rate of the capacity will
be calculated with the help of dynamical sys-

tem teqniques.
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1. K.Nakaishi: “Strong convergence of addi-
tive Multidimensional Continued Fraction
algorithms”, Acta Arithmetica 121 (2006)
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A closed 2-manifold embedded locally flatly in
the Euclidean 4-space is called a surface link.
I study surface links and surface braids chiefly
by means of charts.

Following the study in the last year, I stud-
ied surface links which are in the form of sim-
ple branched coverings over the standard torus

(torus-covering-links). By definition, a torus-



covering-link can be described by a chart on
the standard torus. I divided my Ph.D.Thesis
into four papers and revised them (B2,3,4,5).
As a new result, I found infinitely-many exam-
ples of torus-covering T2-links with free abelian
link groups of rank three, and an example of a
torus-covering T2-link whose link group is a free
abelian group of rank four (B6). Moreover, we
can determine the triple point numbers of the
examples of rank three, which are four times
integers. And the triple point number is re-
alized by the chart on the standard torus. It
is known that if a classical link group is free
abelian, then its rank is at most two. It is also
known that a p-component 2-link group with
© > 11is not a free abelian group. Hence we
can see that these are examples of surface links
with a property which cannot be observed in

classical links nor 2-links.

B.O0OOO

. Inasa Nakamura: “Unknotting singular
charts with no black vertices by reducing
node-pairs”, to appear in J. Knot Theory

Ramifications.

. Inasa Nakamura: “Surface links which
are coverings over the standard torus”,

preprint, arXiv:math.GT/0905.0048.

3. Inasa  Nakamura: “Braiding  sur-
face  links  which are  coverings
over the standard torus”, preprint,
arXiv:math.GT/0905.1469.

4. Inasa Nakamura: “Unknotting sur-
face links which are coverings of
a trivial  torus  knot”, preprint,

arXiv:math.GT/0905.1471.

“Unknotting the spun

knot”,

. Inasa Nakamura:
T2-knot
preprint.

of a classical torus
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6. Inasa Nakamura: “Surface links with

free abelian link groups”,

arXiv:math.GT/0911.4235.

preprint,
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We are mainly studying the Seiberg-Witten
gauge theory under group actions. Recent re-
sults are as follows:

When a cyclic group G of prime order p acts
on a 4-manifold X, we proved some equali-
ties 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.

In the study of mapping class groups, Nielsen
realization problem asks whether a subgroup
of a mapping class group is realized by an ac-
tual group action. By reviewing our study
on nonsmoothable group actions, we make a
first step toward the Nielsen problem in di-
mension 4. For simply-connected closed ori-
ented 4-manifold X, F. Quinn proved that
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the automorphism group Aut(Qx) of Ha(X;Z)
preserving the intersection form is isomorphic
to the homeotopy group mpHomeo(X) of X.
When X is equipped with a smooth struc-
ture, Kreck proved that the homomorphism
from the group of pseudo-isotopy classes of self-
diffeomorphisms, 7o Diff (X), to Aut(Qx) is in-
jective. With these understood, when X is the
K3 surface with the standard smooth struc-
ture, we proved that there exists a subgroup
of order 3 in 7o Diff (X), which is realized by
a topological Zgs-action, but can not be real-
ized by a smooth Zs-action. The next prob-
lem is whether there exists a subgroup of order
3 in the diffeotopy group mo Diff (X) which is
X).

If we find such a lift, then this gives a coun-

a lift of the subgroup we found in 7o Diff(

terexample for Nielsen realization problem in

the 4-dimensional smooth category.
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Math. Soc. 135 (2007), no. 3, 903-910.
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. X. Liu and N. Nakamura:
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Topology Appl. 155 (2008), 946-964.
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N. Nakamura: “Bauer-Furuta invariants
under Zs-actions”, Math. Z. 262 (2009),

219-233.

. N. Nakamura: “Smoothability of Z x Z-
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arXiv:0902.3172,
Amer. Math. Soc.
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to appear in Proc.
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actions”, preprint, arXiv:0905.3022
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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. Last 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. This year, we showed the compatibility
condition of the above confluent KZ equation.
This means that we showed that the confluent
KZ equation is a qunatization of corresponding

monodromy preserving deformation.



Further, we constructed integral representa-
tions of hypergeometric functions of confluent
type in terms of the Wakimoto realization for

any simple Lie algebras.
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and T. Tamizhmani, Folding transforma-
tions for quantum Painlevé equations, J.
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systems with the affine Weyl group sym-
metries of type CI(\}), J. Math. Sci. Univ.
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. H. Nagoya, A quantization of the sixth
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singularities, 291-298, Adv. Stud. Pure
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I studied a Riemann-Roch-type theorem in log-
arithmic geometry.

In general, for a logarithmic scheme, we can
define an analogue of algebraic K-groups by
considering the category of vector bundles on
the Kummer etale site associated with it, so we
can expect that a kind of Riemann-Roch the-
orem holds for certain proper morphisms be-
tween logarithmic schemes.

Indeed, it had already been known that we have
a logarithmic analogue of Chow groups and the
Chern map, and that, by using the logarithmic
Todd class and by introducing some terms pe-
culiar to logarithmic geometry, we can formu-
late and prove a Riemann-Roch-type theorem
for any proper morphism from a logarithmic
variety smooth and log smooth over a separa-
bly closed field to a point with the trivial log
structure. It can be expected that this kind of
theorem should hold for more general proper
morphisms.

This academic year I proved that a Riemann-
Roch-type theorem holds also for a proper mor-
phism f : X — Y between logarithmic vari-
eties smooth and log smooth over a separably
closed field such that, for every point x € X,
the induced map of monoids (My /O5) () —
(Mx/O%)s is the direct sum of the diagonal
maps N — N".
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oog,20090 120.

00 00 (HIROE Kazuki)

A.O0O00OO

gbooooooooooooboooooooo
gooobobooooooooooobooboooo
oboboobooooooooooooooon



godooboooboboooobooobooa
000000000 FuchsDOOOODODOOOO
0 N. Katz O 0O O middle convolution 0 0 O O
odooooooooooooobooomoon
oo0oooUoooooooooooooooo
OCOEuer00000D0D0D0ODODOOOODODOOO
oo0oDoDo00ooooooooooooooooo
0000000000000 Kac-Moody Lie O
oo0oooUoooooooooooooooo
0000 Fuchs D0OOOO0OOD0OOOOOO W.
Crawley-Boevey D OO DOODODOOCOOOOO
0d0o0oooooooooood Euerddd
00 WeylOOOOOOQOOKac-Moody Lie O
OWeylOOODOODODOOOOODOOOOOOO

In this year I studied linear ordinary differential
equations which have unramified rank 2 irreg-
ular singular point at infinity and regular sin-
gular points at arbitrary finite points in P*(C).
And then considering a generalization of mid-
dle convolution operator which is defined by N.
Katz for Fuchsian differential equation, I could
show that a differential equation can be reduced
to a trivial differential equation with order 1
by finite iterations of the middle convolution
if and only if the differential equation is acces-
sory parameter free. Moreover I could find a
correspondence between differential equations
and Kac-Moody root systems. Under this cor-
respondence the middle convolution can be seen
as a simple reflection on the Kac-Moody root
system. This is a generalization of the result of

W. Crawley-Boevey for the Fuchsian case.

B.OOOO

1. O Twisted Euler transform of differential
equations with an irregular singular point.
(submitted) O January 2010.

. Generalized Whittaker functions for de-
generate principal series of GL(4,R) 2009
gooooooooooon

. Generalized Whittaker functions for de-
generate principal series of GL(4,R). (sub-
mitted) December 2008.

. Hecke-Siegel’s pull back formula for the

Epstein zeta function with a harmonic
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polynomial, (joint work with Takayuki
Oda), Journal of Number Theory, Vol
128/4 pp 835-857.

c.oooog

1. 20090 80 90 O Asymptotic expantion of
Whittaker function of GL(3,R)0Workshop
on Integral Geometry and Group Repre-

sentationsU 0 0 OO0 0OO0O0O0O0OO0O00O0O

. 20090 60 1900 Laplace transform of
Fuchsian differential equationsd 0 0 0O O
gobooooobooooobobuooooog
ooooo.

. 2009 O 50 20 OO Generalized Whit-
taker functions of degenerate principal se-
ries representation of GL(4,R) 000 00O
goooooooo.

.2009 0 20 21 0 A connection prob-
lem for quantized Toda equations of A2
typel Workshop on Accessory Paramaters
at Kumamoto, 0O OO .

.20090 10 220 A characterization of
Whittaker models of degenerate princi-
pal series representationstd Automorphic
representations] automorphic L-functions
and arithmetic0OOD0OO0OOO0OOODOO.

.20080 120 21 0 Generalized Whittaker
models of degenerate principal series repre-
sentations, Osaka univesity number theory
seminar0 00000

.2008 0 12 0 14 O Multiplicity one the-
orem for Horn’s hypergeometric func-
tionsdSymposium on Representation The-
ory 20080 000 000OODOOODO

. 2008 0 90 18 O Generalized Whittaker
functions of degenerate principal series
representation of GL(4,R)0 New View-
points of Representation Theory and Non-
commutative Harmonic analysis, 0 O OO
ooooooo.

. 2008 0 8 0 6 O Multiplicity one theo-
rem for Horn’s hypergeometric functions]
Workshop on Accessory Paramaters, O O
oooobooogogoo



10. 2008 0 70 16 O Genelarized Whittaker
functions of degenerate principal series
representations of GL(4,R)0 Lie Groups
and Representation Theory Seminar, 0 O
oo.

00000 ( HEYA Naoki)

A.000OO

wd dOOOO0O0OO0OO0OO0ONDOOOOO (Z,v)
0 O Poisson random measure 1 000000 2
OROOOOOOOODO. OO0OO jump-type
oo0o00ooOoooood:

X(t, x)

d t
= x—i—Z/ Vi(X(s,2)) o dw'
i=1"0

+ /Ot/zez'v(X(s,x)) — X(s,z)N(dsdz),

ooo0Wv---Vp ORNOOOODDOOOz-V =
>4 4 #V;, # e 2000,

0 0 UFG(uniformly finitely generated) O
0000000000000 000O0 A =
ue,(1,...,d)! 000000000 4,000
00000 a € ADDD ¢ap € CFRY),

BeAO0D0DODO,

Vil = D, dasVig
BeAL
0000000000V, ac A0 W,...,Va
0000000 Le00OOOOOO
000000000000 X(@®): RN - RNQ
000000000000000000000
000000000000000

(X0 Vi }@) = > Yaslt,0)Vig (@),
BeA;
0oo0Y,gs0OOOO0OO0OO0OO0O0O0000000
000000000000 Malliavin covariance
gdoobooooooooooooooood
oooooooooooooood

E[®(t, 2)Via f(X(t, 2))] = E[®a(t, ) f(X(t,2))].

Let w be a d-dimensional Brownian motion, NV
be a Poisson random measure on a measure

space (Z,v), where Z is an open subset of R.

We consider the following jump-type stochastic

differential equation:
X(t, x)

d t
= x+Z/ Vi(X (s,)) o dw’
i=170

o [ VO - XV s,

where Vi ---Vy are vector fields on RN and
z- V= Z?/:dﬂ 2V, 2 € Z.

We assume the uniformly finitely gener-
ated(UFG) condition, i.e.
nite subset A; of the multi-index set A =
U, (1,...,d")! such that for any a € A, there
are ¢ 5 € Ci°(RY), B € A; satisfying

Vi) = Y basVig)s

BeA

there exists a fi-

where Vj,], @ € A are elements of the Free Lie
algebra genarated by Vp,..., Vy.

Under the UFG condition the pull-back of the
vector fields by the diffeomorphism X (t)

RN — RN are expressed finitely as
(X0 Vi }@) = > Yaslt,o)Vig (@),
BeEAL

where Y, g’s are defined by some stochastic
Then, by defining the

Malliavin covariance properly, we can expect

differential equations.

to have an integration by parts formula:

E[(I)(tv :L')V[a]f(X(t, x))] = E[(I)a(t, l‘)f(X(t, x))]
B.OOOO

1. The absolute continuity of a measure 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.

c.oooo

1. Hypoellipticity in infinite dimensions, O
O00o0oooooooooooooDpoon
January, 2005.



00 00 (YAMAGUCHI Yoshikazu)

A. 000D

oo oo
Ooooooooooooooooooooo
OOo0ooO0oU0.o0ooooooogooo
O0,0000000 (J. Dubois, V. Huynh O
000 “Non-abelian Reidemeister torsion for
twist knots”), 00 0O OOOOOOOOOO
0000 (J. Dubois O OO0 “Multivariable
Twisted Alexander Polynomial for hyperbolic
three-manifolds with boundary”).
ooO0O0,0o0o00oo0odoooooooo
SL,(C)-000000000ououoooogon
oo uooo
Ooooooooooooooooooooo
oo0o0O0o0OoO0opoooooOo oooooo
gob,0bdbobobbobboobogbod
goobooobooobboo.oo,bood
Ooooooooooooooooooooo
ooooooooooooooo. ocoogo
000 Jérome Dubois O O Université Paris 700
ooooooOoOooooooo,0000000
gooooooooo.

I am working on the twisted Alexander invari-
ant for non—abelian linear representations and
its application to the low dimensional topology.
In this academic year, one preprint (with J.
Dubois and V. Huynh “Non-abelian Reidemeis-
ter torsion for twist knots”) announced before
has been published. We have also announced
a new preprint (with J. Dubois “Multivariable
Twisted Alexander Polynomial for hyperbolic
three-manifolds with boundary”).

We have generalized a “limit formula” of the
twisted Alexander invariant for knots to the
case for links consisting of several knots with
some conditions. This limit formula gives a
bridge from the twisted Alexander invariant
to the non—-abelian Reidemeister torsion which
plays important role in the study of hyper-
bolic geometry. We have also shown a “prod-
uct formula” computing the twisted Alexander
invariant for covering spaces. These researches
are joint works with Jéréme Duboid] Université
Paris 7) and our works have been announced in

our preprints.

174

B.OOOO

1. J. Dubois, V. Huynh and Y. Yam-
aguchi] “Non-abelian Reidemeister torsion
for twist knots”, Journal of Knot Theory
and Its Ramifications 18 (2009) 303-341.

. Y. Yamaguchill “A relationship between
the non-acyclic Reidemeister torsion and
a zero of the acyclic Reidemeister torsion”,
Annales de 'Institut Fourier 58 (2008)
337-362.

. Y. Yamaguchil “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.

4. Y. Yamaguchil “Limit values of the non-
acyclic Reidemeister torsion for knots”,
Algebraic & Geometric Topology 7 (2007)

1485-1507.

5. F. Nagasato and Y. Yamaguchi : “On the
geometry of a certain slice of the char-
acter variety of a knot group”, preprint
arXiv:0807.0714.

6. J. Dubois and Y. Yamaguchi : “Multivari-
able Twisted Alexander Polynomial for hy-
perbolic three-manifolds with boundary”,
preprint arXiv:0906.1500.

c.oooog

1. On the twisted Alexander polynomial for
cyclic covers over knot exteriors (joint
work with Jéréme Dubois), Low dimen-
sional topology and number theory II,
Graduate School of Mathematical Sci-
ences, The University of Tokyo, Japan,
March 2010.

. Multivariable twisted Alexander polyno-
mial for hyperbolic link exteriors, Group
Seminars at Murakami Lab, Department
of Mathematics, Tokyo Institute of Tech-
nology, January 2010.

. Multivariable twisted Alexander polyno-

mial for hyperbolic link exteriors (joint



10.

work with Jérome Dubois), Mathematical
Society of Japan Autumn Meeting 2009,
Osaka University, September 2009.

. A limit formula of the twisted Alexander

invariant and its applications, ”Séminaire
de Topologie, Géométrie et Algébre”, Uni-
versité de Nantes, France, March 2009.

A limit formula of the twisted Alexan-
der invariant and its applications, Topolo-
gie et géométrie algébriques et Algébres
d’Opérateurs, Université Paris 7, France,
March 2009.

. On the geometry of a certain slice of the

character variety of a knot group (joint
work with Fumikazu Nagasato), Mathe-
matical Society of Japan Autumn Meet-
ing 2008, Tokyo Institute of Technology,
September 2008.

. On the geometry of a certain slice of the

character variety of a knot group (joint
Non-

commutative differential geometry and

work with Fumikazu Nagasato),

mathematical physics 2008, Keio Univer-
sity, September 2008.

. On the geometry of certain slices of the

character variety of a knot group (joint
work with Fumikazu Nagasato), Topology
Seminar, Graduate School of Mathemat-
ical Sciences, The University of Tokyo,
June 2008.

. On the geometry of certain slices of

character varieties of knots (joint work
with Fumikazu Nagasato), COE Inter-
national Conference “The Fourth East
Asian School of Knots and Related Top-
ics”, Graduate School of Mathematical
Sciences, The University of Tokyo, Jan-
uary 2008.

On critical points of the non-abelian
Reidemeister torsion for two-bridge knots,
Topology Seminar,
Graduate

University,

Low dimensional
Department of Mathematics,
School of Science, Osaka
November 2007.
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00 O (YAMASHITA Atsushi)
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000000000000D00000000
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Whitney 0000000000000000
000000000000000000000
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00000000000000 ROOOOO
00000000D00000D0000000
H*(R) 0000000 ¢° 00000000
000000000 O00KYR) 000000
000000000000000000 Heo(R)
000000000000000 He(R) OO
00000000 (H“R), Heo(R), He(R)) O
(6 x2,{0} x 2, {0} x(3) 000000000
D00000000A 00000000300
000000000000000000000
000000000000

00000000000000 XO000000
0 ANROOODDOO0OODO000D00000
000000000000000000000
000000000000000000000

There have been several studies on the topolog-
ical properties of homeomorphism groups (as
infinite-dimensional manifolds) with respect to
the compact-open topology and even stronger
topology called Whitney topology, whereas
there seems to be few results with respect to
the topology of uniform convergence. In this
year, we have shown that the topological group
H*(R) of uniform homeomorphism of the real
line R equipped with the topology of uniform
convergence is homeomorphic to the Banach
space £*°, as a joint work with Sakai, Mine and
Yagasaki. More precisely, we have shown the
following: let Hoo(R) be the group of home-
omorphisms of R which is asymptotic to the
identity at infinity, and H.(R) be the group
of homeomorphisms with compact supports.
Then, the triple (H*(R), Hoo(R), H.(R)) is
homeomorphic to (£ x £2,{0} x (2, {0} x £3),
where E?c is the linear hull of the standard or-
thonormal basis of 2.

Currently I am trying to investigate the space
of continuous functions from a noncompact

metric space to a compact ANR (absolute



neighborhood retract) and its subspaces. 6. Function spaces that are Hilbert mani-
B O0OO0O folds, Dubrovnik VI - Geometric Topology,
Inter-University Centre, Dubrovnik, Croa-

1. S. Yamamoto and A. Yamashita, “A coun- tia, October 2007.
terexample related to topological sums”,

7. Function spaces that are Hilbert mani-
Proc. Amer. Math. Soc. 134 (2006),

folds, International Conference on Topol-

3715-3719. ogy and its Applications 2007 at Kyoto,
2. A. Yamashita, “Non-separable Hilbert 0o0odd, December 2007.

mamf;)lds of continuous mappings”, sub- 8. 0000000000000 OOOOOn

mitted.

General Topology 000 00000CCO
3. J. Smrekar and A. Yamashita, “Function 0 O O December 2008.
spaces of CW homotopy types are Hilbert
manifolds”, Proc. Amer. Math. Soc. 137
(2009), 751-759.

9. 0000000 OUOoOoUOooooooo
gooseddodooooooooood
0000 August 2009.

4. A. Yamashita, “Compactification of the

homeomorphism group of a graph”, to ap-

10. 0000000 OoOoooOoooooooon

. i o General Topology 000000000000

pear in Topology and its Applications.
December 2009.

5. K. Mine, K. Sakai, T. Yagasaki and A. Ya-

mashita, “Topological type of the group of GCOEODODODODOOOOOOODDoOGCOE O

uniform homeomorphisms of the real line”, oooobooobooobboob20100 30 OO

submitted 0000000000000 000000d Coarse

Geometry 0000000000000
c.0oon

1. The space of bounded continuous func-
tions into ANR’s in the uniform sense,
General Topology 000000, 0000
0000000, December 2005.

2. Examples of function spaces which
are non-separable topological Hilbert
manifolds, International Conference on
Set-theoretic Topology, Swietokrzyska
Academy, Kielce, Poland, August 2006.

3. J000oooooooooooooon
gooboooboooboo,boouood
goooo,0jobogoobouooooog,
September 2006.

4. Infinite-dimensional manifolds of continu-
ous mappings from a noncompact space,
00O00oO0DOoD,00000000, De-
cember 2006.

5. Infinite-dimensional manifolds of continu-
ous mappings from a noncompact space, [
Oo000oOooo,0o00d, March 2007.
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JSTOOOOOOO (JST Sakigake Researcher)

0O 0000IWAMI Shingo O

A. 0000

HIVOOOOODODOOOODoOOoOoooooo
obooooboobooooood"HIivoooooo
OCO000000DOOoOoooo AIbDSOOO0OO
ooooooDDOowssobo HIVOOODDO
gd2000000000000000000
oboboobobobobooboboobobo
gboboobobobobobobobobo
gobooOooobooooboooobooooa
gbobOobobOobobobobobobo
obooooobooboobobooo

HIV infection is a chronic infection charac-
terized by an extremely long disease progres-
sion. Therefore, in order to prevent the dis-
ease spread, we should develop an AIDS vac-
cine which is effective for a long time. Even
now, although it has passed 26 years from the
discovery of HIV, we have not developed an
effective AIDS vaccine. In this research, by
using both mathematical models and animal
experiments, I try to understand and inspect
immune responses against the infection in rhe-
sus macaques experimentally and theoretically.
And, from a view point of theoretical immunol-
ogy, I search and propose a new idea to develop

the vaccine.

B.OOOO

1. S. Iwami and T. Hara[l “Global stability of
a generalized epidemic model”, Journal of
Mathematical Analysis and Applications
362 (2009) 286-300.

. S. Iwami, T. Miura, S. Nakaoka, and Y.
Takeuchil “Immune impairment effect in
HIV infection:
immunodeficiency thresholds”, Journal of
Theoretical Biology 260 (2009) 490-501.

Existence of risky and

. S. Iwami, Y. O Takeuchi, X. Liu, and
S. Nakaokall “A geographical spread of
vaccine-resistance in avian influenza epi-

demics”, Journal of Theoretical Biology

177

259 (2009) 219-228.

4. S. Iwami, S. Nakaoka, Y. Takeuchi, Y.
Miura, and T. Miurad “Immune impair-
ment thresholds in HIV infection”, Im-
munology Letters 123 (2009) 149-154.

. S. Iwami, T. Suzuki, and Y. Takeuchill
“Paradox of vaccination: Is vaccination re-

ally effective against avian flu epidemics?”,
PLoS ONE 4(3) (2009) e4915.

. S. Iwami, Y. Takeuchi, and X. Liu] “Avian
flu pandemic: can we prevent it?”, Jour-
nal of Theoretical Biology 257 (2009) 181—
190.

. S. Iwami, Y. Takeuchi, K. Iwamoto, Y.
Naruo, and M. Yasukawald “Mathematical
design of vector vaccine against autoim-
mune disease”, Journal of Theoretical Bi-
ology 256 (2009) 382-392.

c.ooon

. Theoretical prediction of SHIV pathogen-
esis, 1st joint meeting of KMS & AMS,
Seoul, Korea, December 2009.

. Mathematical frameworks for HIV infec-
tion, The 5th TEPHINET, Seoul, Korea,
November 2009.

. Experimental and theoretical perspec-
tive of SHIV pathogenesis, EPIDEMICS2,
Athens, Greece, December 2009.

.00000000SHIVOODOOOOOO
00,00000000,00,90, 2009.

.AIDSOO00D0O00O0O0O0O00OO-SHIV
Oooo000O0OC0O0-, 00000000,
0o, 90, 2000.

. AIDSO00000O0-000000000
00-,00000000,00,90, 2009.

.0000000000000-000000
0000000000000000-, 00
ooo, 00,90, 2009.
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00 00 (HINO Hideitsu)
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O0,00000000D000000 adaptive
Bayesian estimate 0 OO0, 00000000
goo0odbOobOOobooboooooooooa
ooooooo.
OO000oboDOoO0oO0obDOoO0”yuima” 0,000
goooooboooooooo,ogooooog,
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O00.0000000,00000000000
000oooooooooo,00oooood
oooooOooooOobOOooboooooog.
g0,000000,0000b000D00000
oooo0Oo,b000,0000,0000000
ooo.

We participated in the development of a soft-
ware package named ”yuima” for R language.
”yuima” provides functions to model general
stochastic differential equations including the
Levy processes, and it also provides functions
for simulation of such processes, and functions
for estimating parameters in stochastic model.
The models description ability is one of the
notable characteristics of the package, and ex-
pected to be used by many users. This year,

we developed following functions:

1. cce: a function to estimate the covari-
ance between two Ito processes when
they are observed at discrete times non-

synchronously. It can also apply to irreg-

178

ularly sampled one-dimensional data as a

special case.

. adaBayes: a function that computes
Bayesian estimators for unknown param-
eters of a stochastic differential equation

based on discretely observed data.

. asymptotic term: a function that calculate
the first and second term of asymptotic ex-

pansion of the functional mean.

To make "yuima” a widely used tool, it is im-
portant to deal with large scale real-world data.
We investigated efficient data handling meth-
ods for such data. As a relevant study, we de-
vised a method for supervised dimensionality
reduction of labeled data.

These studies and developments are joint work
with Akira Iwase, Yutaro Seki, and Shun

Horizaki in Waseda University.
c.oood
1. 00000ooo0ooooooooooogo

oooooooo,b 1200000000
0000000o (IBIS2009), 20090 100 .
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I am studying about structures of the soliton
equations and its applications for other math-

ematical topics. The main result is as follows:

e We have proposed an ultradiscrete ana-
logue of the vertex operator in the case
of the ultradiscrete KP equation—several
other ultradiscrete soliton equations—
which maps N-soliton solutions to N + 1-
soliton ones. Since this approach is be-
lieved to be closely related to structures
for the solutions, it is expected to reveal
certain types of symmetries of the ultra-
discrete system.

e We have proposed a class of solutions
which can be “backgrounds” for solitons
and have proven that we can apply the
vertex operator to these solutions and give

179

explicit formulae for solitons blended with
backgrounds. This approach is expected
to lead to an exact solution of the initial
value problem for these equations because
of the observation that arbitrary initial
states split into solitons and backgrounds

under the time evolutions.

B. J& 3 3L

1. P “EBERCRUE it O R,

fE 7 (2004).

. Y. Nakata: “Vertex operator for the ultra-

discrete KAV equation”, J. Phys. A: Math.
Theor., 42:412001 (6pp), 2009.

. Y. Nakata: “Vertex operator for the non-

autonomous ultradiscrete KP equation”,
Submitted.

. TH E—: “Vertex operators and back-

ground solutions for ultradiscrete soliton
equations (FIFR: HEEER >V U bR
WZB HTHAIEM T &8 5 ig)”,
(2010).
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We 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, we have applied the method
to the Belousov-Zhabotinsky reaction in ex-
citable media. Moreover we have applied same
method to a bacterial colony formation, and

have modelled some detailed experiments.
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B. J& 3w 3L

. Hiroshi TANAKA, Asumi NAKAJIMA,
Akinobu NISHTYAMA, and Tetsuji TOK-
THIRO:
Equation Exhibiting Replicative Time-

by

Discretization”, J. Phys. Soc. Jpn.

(2009) 034002.

“Derivation of a Differential

Inverse Ultra-
78

Evolution Patterns

. A. NISHIYAMA, H. TANAKA and T.
TOKIHIRO: “An isotropic cellular au-
tomaton for excitable media”, Physica A
387 (2008) 3129-3136.
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L EBHMR B Z RSV A — b= R Ao

T, s IR BB 1T 5 5
W, BEFHERBLOERD I v 24—
=] JUMIRE, 2006 4= 11 A

B Z s A— b= b ok, B
A2 [REKT:, 200549 A

G. %H

SRR A I\ BE TUN RS A 2 Se T e =
[ERII B GC 6 2 JERE PG, Bl
FOEBRO 7 0 2g—"—] X2 FRRAZ—F



ZAKE% (FUTAKI Masahiro)

A, BFgEAE

584 Lefschetz 7 7 4 7 L — 3 a V OFAER
P25 LT D, JEB A 7 VO RO Hur-
witz [FMEdEI 554 Lefschetz 7 7 4 7 L—3 3
W:X - COREREERD. HRESEIZW
DIFFERT 7 A N—DEEFE D A HHETH
V. Seidel DFERIC LV Z D KE L Hurwitz
FMEFEICARET A AL R L AT 5.

Seidel 1%, A RIEARE X584 Lefschetz 7 7 A 7
L—ya VOBEW 4 u? TRETH D FER
L7z, FAIZofRZ W +u? (d>3) OBE
(2. BRBUADIEERORE 22 LICHEER L 72,
F7-MEH— 4K & 3[R T, Brieskorn-Pham 4752
RICHTHHRET V—W I T —%kFrE, Sg2e
izt daRta —lI 7 —xfFtEeE s L7z,
F 72, 4 1%, consistent 7 dimer RN 5 584
Lefschetz 7 7 4 7L —a V&L, FOH
[ABERVEAE A dimer AT D A X w7
DL g D R E 0 A A 43 [ K OVRERII S &
BINDL=_ABELFEEICRDZLERLT.

I study the directed Fukaya category of exact
Lefschetz fibrations. The Hurwitz equivalence
class of distinguished basis of vanishing cycles is
a symplectic invariant of exact Lefschetz fibra-
tion W: X — C. The directed Fukaya category
is the directed A..-subcategory of the Fukaya
category of the regular fiber of W consisting
of vanishing cycles, whose derived category can
be regarded as an invariant associated with its
Hurwitz equivalence class due to Seidel’s work.
Seidel has proved that the directed Fukaya cat-
egory remains the same after taking the sus-
pension W +u? of the exact Lefschetz fibration
W. T extended his result to the case of W 4 u?
(d > 3) without assumption on the character-
istic of the base field.

I also proved the homological mirror symme-
try for Brieskorn-Pham singularities and for the
projective spaces jointly with Kazushi Ueda.
We also proved that we can associate for each
consistent dimer model an exact Lefschetz fi-
bration producing the derived directed Fukaya
category equivalent to complex-geometrically
and algebraically defined triangulated cate-

gories.
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B. J& 3 3L

1. M. Futaki and K. Ueda, Exact Lefschetz
fibrations associated with dimer models,
preprint (2009), submitted.

. M. Futaki, On the generalized suspension
theorem for directed Fukaya categories,
doctoral thesis, UTMS (2010).

C. HEER#E

. 2007 45 11 A 29 H HinEsBE o ZEIZ
DOWVWT, BERFHR T I —

. 2008 # 9 A 25 H Fukaya-Seidel & D %22 E
{BIZHOWT, AR SFER KRR

. 2008411 A 5 H Directed Fukaya category
DEELNT DT, FHEETE 2 F— (K
HeEt)

. 2008 4= 11 H 10 H Directed Fukaya cat-
egory DZEALIZONT, BEERFEME
IS

. 2008 4 12 A 12 H The directed Fukaya
category of Landau-Ginzburg models
Algebraic and Symplectic Geometry Semi-
nar, Mathematical Institute, University of
Oxford, UK

. 2009 4 2 A 18 H On the local homologi-
cal mirror for toric del Pezzo surface, #iff5%
22 TQuantum algebra related to various
topological field theories| , FUHE K

C 2009 E3 A 1L BT A—sNE a7 A—3
Dimer #58, fH7etee [ h o el e
TBHERCR D RERH ) SRR R 2R T

. 2009 4 8 H 29 H Coamoeba and Equiv-
ariant Homological Mirror Symmetry for
Projective Spaces, & 56 FI&&fn 5 AR Y
T L, R

. 2010 £ 1 A 12 A On a generalized sus-
pension theorem for directed Fukaya cate-

gories, h7R\ U — kit I F—, FAEE

10. 201042 A 19 H Around Homological Mir-
ror Symmetry, GCOE Symposium [Weav-
ing Science Web beyond Particle-matter

Hierarchy] , ALK



&30 % (WATANABE Hidekazu)

A R

~7 RV RIERF L, T4 2 &k
DOREEICDOWTIFEZ HiATE 7. AT
ATEEE I LA AR e T v a ko h R
ERBRDOTIET, ~7 RV RIERFZOREHZ%E
1TL, mROFREE L TERNDEREOMEICS
WTCFRRZ. h? OIEIZIE Calogero-Sutherland
DNAIN =T R8N Z EIFREIC L <H b
NTW5., ZZTHENL B Of¥E LTEN
HDYEHFEZROTOEN, Zhid h? Offkke
LCHAERBZELE LML TND 2 EBESITHE
NOBND. SHIZFELLSFHINS &, Calogero-
Sutherland /NI )V =7 & &t n[#2EM
FOWTHD Dunkl FEHFELZHWTREDLZ &
Worinodz. S HITEROIEMFBIC OV TEE
FEN, LV—go~s NV RNERFZEDO S —
ZZBIT DM b F 2 NT TVE 20,

My subject is Macdonald operators and its
algebraic structure connected to some quan-
tum algebras. This year, I was engaged in
the calculation of the h expansion of Macdon-
ald Operators using the same method in the
expansion of deformed virasoro algebra (my
last-year-research). It is well known that as
the coefficient of h? , there appears Calogero-
Sutherland’s Hamiltonian. This year, I calcu-
lated the coefficient of h*® but we can easily
see that this operator commutes with Calogero-
Sutherland’s Hamiltonian. By further calcula-
tion, I could write down it as the polynomial of
Dunkl Operators. They are already known as
the commutative family containing Calogero-
Sutherland’s Hamiltonian. Next task is to cal-
culate higher order of h and to expand the re-
search range to the more general Macdonald

operators.

C. DEER#E

1. The h-expansion of Macdonald Operators

and their Eigenfunctions (poster session)

ARG SREBR OB July 27 - 31,
2009, Kyoto
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ERE EN (IWAO Shinsuke)

(4 DC2)
A. BFgERE S
AR KP ez iR LTS b 2 BERoT
B R %, EEMICHES HIEEZHBR L
7o, T OfREITIEROFBEIEIZH > TV D A3,
Fay OEERZ —E & O TV 720720, FIIE
MO ZBIZFEETE 5. JSHE LT, flix D
JE IR T 5% O WM IR O i A 4572

The method for solving the initial value prob-
lems of reduced discrete KP equations is estab-
lished. Although this method is based on the
classical inverse scattering method, we can de-
rive the explicit formula for solutions because
our method does not rely on Fay’s identity. As
an application, the explicit formula for the so-
lutions of the periodic Box-Ball system is ob-

tained.

B. J& 3 3L

1. T.Tokihiro and S.Iwao
tion of the theta function solutions of pd
Toda”, J.Phys.A: Math.Theor. 40 (2007)
12987-13021

“Ultradiscretiza-

. IR BB, s B RAEST RBERGR AT
BET 5 e AT MLV L T — &
B, BORMRATAFJEEZEEk [ PIRE A B D
Bl (2007)

“Solutions
periodic Toda equation”,
Math.Theor. 41 (2008) 115201

. S.Iwao of the generalized

J.Phys.A:

. S.Iwao  “Integrations over Tropical
Plane Curves and ultradiscretisation”,

Int.Math.Res.Not 2010 (1) pp.112

. S.Iwao “The Periodic Box-Ball System
and Tropical Curves”, RIMS Kokytroku
Bessatsu B13 (2009) 157-174

. S.Iwao “Solution of the generalized peri-
odic discrete Toda equation IT; Theta func-

tion solution”, accepted to J.Phys.A

. SIwao “Linearisation of the (M,K)-
reduced non-autonomous discrete periodic

KP equation”, submitted to IMRN



8. R.Inoue and S.Iwao “Tropical spectral
curves, Fay’s trisecant identity, and gener-
alized ultradiscrete Toda lattice”, submit-

ted to festschrift volume for Tetsuji Miwa

C. HEARE
1. EERJEH A MR oMoBEEE iz X 5,

JE 146 R ORI HME R RE O g1, B EERR
AHi 5 % & X F—, November 2006

. Spectral curve of a periodic equation and
conserved quantities of periodic box-ball
systems, Integrable Systems and Combi-
natorics, Graduate School of Engineering
Science, Osaka Univ., February 2007

. EBFEMHE & FERORFRICOWVWT, BHAR
W PSR RS, IR SR, March 2007

. JEIEEROS WO RO BB L, B ARG ES
SHERKS, ALHEE K5, September 2007

. Solutions of hungry discrete Toda equation
and its ultradiscretization, B[R AT FE Sy
FE I —, HAEKT, February 2008

B EEN TR ERORGFEL ha e
ViR, AR RIMS, [Alfg5y R ik e
OHER ], August 2008

. BEERUE & LT b a B AVRESY,
42 2009 4EE %, March 2009

H A%

. Abelian Integrals over Complex Curves
and Lattice Integrals over Tropical Curves,
Geometric Aspects of Discrete and Ultra-

Systems,

discrete Integrable

Univ., April 2009

Glasgow

. EORE &, BOMEE %, RoRE—
%D B IR R 0Bt T — ¥ BA%iE, L
IR, November 2009

10. k& E VR O FRGT RA~ OIS, A0

K%, January 2010
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(%4 DC1)
A. TFsEAEEE
i1 i1 D GAGHAREIZ B0 2 AR R BLR A K5 o
TwW5b.
1GR3 4). R REEZERIK X C CP™ %)
7RI DA T TR B AL 2 REHIFR IR IZ DV
T, Meyer i & MEEN S, 55— ZR H-Mumford
BITKRT 2 ZIRAE R ox B—EMICHFET D
CEEFEA L IS E LT, M4 & 5 IR
5 M B R O IR k9 2 SR AT B 50A (e 5%
ANCEFR L, FiE 4 DS ATV < S0 Ak
BOHBEZIT-T2. F2, ox ZHWT, H 55
WRIED T, X O @&k PO R AR D 22 [ 0 H
ARED, FEEMZR 2R AR aREn P—2Ffo
ZLERLT.
2(FW3C 3). WEHEEAT o 72, 4 Ik Fermat i &
& 5 Lefschetz RO Kt/ Ko I —o
WFSEIZ DT, BUEFHR ORE R HIEWE YA 7 v
DAEZRET DiEimI iR Y BN RO - oD T,
ZOEFAEE L.
3. #K Johnson HE[FR 1 i3, BRI & GG HERE
Mgy O EO NH (EEFFoRUN -3 %A 7
NTHD. 1 @ Dehn VA 2 N TOMEE, VA A
N AHERORE FE—ARERTETARE
FE LT, i, Y72 Picard-Lefschetz @
A%, HERED DX BFED L~
fELlebDERMTZ &N TED.

My reserch interest is in topology related to the
mapping class group of an orientable surface.
1. I showed the existence and the uniqueness of
the Meyer function ¢ x, which is a secondary in-
variant associated to the first Morita-Mumford
class, for the family of algebraic curves ob-
tained by cutting a non-singular projective va-
riety X C CP™ by subplanes of suitable dimen-
sion. As an application, I obtained a topolog-
ical definition of local signatures for degenera-
tions of non-hyperelliptic curves of genus 4 or 5,
and I compute some examples of this local sig-
nature for the case of genus 4. Also using ¢x,
I showed the fundamental group of the comple-
ment of the higher dual variety of X has a non
trivial bounded cohomology in degree 2, under
a certain mild condition.

2. Last year I studied the global monodromy



of a Lefschetz fibration arising from the Fermat
surface of degree 4. This year I found a mis-
take in an argument to derive the positions of
the vanishing cycles from a result of numerical
analysis, and I fixed this error.

3. The extended Johnson homomorphism 7 is
a twisted 1-cocycle on the mapping class group
M1 with values in AH. I found a formula
expressing the values of 71 on Dehn twists in
terms of a homotopy invariant of closed curves.
This is regarded as a higher version (on the
level of the second nilpotent quotient of the
surface group) of the classical Picard-Lefschetz

formula.

B. %3

1. Y. Kuno :
and the Meyer function for plane curves”,
Math. Ann. 342 (2008), 923-949.

“The mapping class group

2. Y. Kuno :

Earle’s twisted 1-cocycle on the mapping

“A combinatorial formula for

class group M,.”, Math. Proc. Cam-
bridge Philos. Soc. 146 (2009), 109-118.

3. Y. Kuno :

of a Lefschtez fibration arising from the

“On the global monodromy

Fermat surface of degree 4”, preprint,
arXiv:0811.3274 (2008).

4. Y. Kuno :

jective varieties and their application to

“The Meyer functions for pro-

local signatures for fibered 4-manifolds”,
preprint, arXiv:0911.4607 (2009).

C. DEER#E

1. A

twisted cocycle on the mapping class
CTQM
Finite
Type Invariants, Fat Graphs and Torelli-
Aarhus K%,

combinatorial formula for Earle’s
groups of punctured surfaces,

Workshop short communication:

Johnson-Morita Theory,
March, 2008.

2. The mapping class group and the Meyer
function for plane curves, ¥l =2 7 % 7
FANE 13T PN N o Ui T e S R
June, 2008.

3. ST X BERE oo Earle DA U 1-2 4
A 7 VO AEDEIIAT, B AR FSK TR
ABoRE, BRI 2K, September, 2008.

4. The Meyer functions for projective vari-
eties, Workshop on Geometry and Topol-
ogy of Mapping class groups, & 7= [F4#
KBt > & —, November, 2008.

5. The Meyer functions for projective vari-
eties, MF9EE T4 ot AR Y —] | JRE
KFHEES, January, 2009.

6. On the global monodromy of a Lefschetz
fibration arising from the Fermat surface
of degree 4, Branched Coverings, Degener-
ations, and Related Topics JA B RF-FS
&, March, 2009.

7. 4 Ik Fermat B> 54 U 5 Lefschetz D
KIGE /) Fa =250 T, BAHES, |
FKS, March, 2009.

8. Computing topological monodromies of
fibering structure on algebraic surfaces, &t
Bl AR e U—8r AL E Lo fiiRa
FORKFHER A 7ERY, April, 2009.

9. The Meyer functions for projective vari-
eties and their applications, k4w ¥ —k
Wet I ) —, HRURFEELR AL, June,
20009.

10. FHEEERIRICKTT D Meyer %k & % OIS,
456 ] b m U— o DY A ALK
2. August, 2009.
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RFEROERN R TH, PWFER2ENE 25
NTNWBHEEZDZLENTE D, 1ERFBERW
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WZOWTHFTE LTe. PERTENRZ B SAEE DORE L
ORERUED » 7V I 2O20 T H I~ 7-.

Hiroki Sako studied measurable group theory.
Measurable group theory is a new interdisci-
plinary area. The main topic of the area is Gro-
mov’s measure equivalence, which is an equiv-
alence relation among countable groups. If two
groups are measure equivalent, we can consider
that one group is a deformation of the other.
Measurable group theory has a connection with
classification of type II; von Neumann algebras,
which is one of the main subject of operator al-
gebra.

Sako proceeded the study by using Stone—
Cech remainders of countable discrete groups.
He especially studied rigidity phenomena on
wreath product groups. He also tried to an-
swer whether inner amenability is an invariant

under measure equivalence or not.

B. J&%ifw 3

1. H. Sako : “The Class S as an ME Invari-
ant”, Int. Math. Res. Not. (2009) 2749-
2759.

2. H. Sako : “Measure Equivalence Rigidity
and Bi-exactness of Groups”, J. Funct.
Anal. 257 (2009) 3167-3202.

3. H. Sako : “Twisted Bernoulli shift actions
of Z? x SL(2,7) and their commuting au-
tomorphisms”, J. Math. Soc. Japan 62
(2010) 135-166.

C. HEARE

1. Twisted Bernoulli shift actions of Z2 x
SL(2,Z) and their commuting automor-
phisms, “RIMS #7854 1F M FE B D%
JEBH” , R SE BT JE T, 2007 4F 9
H.

2. Twisted Bernoulli shift actions of Z?2 x
SL(2,Z) and their commuting automor-
phisms, “HAEFARKTFRE OB L
Pro®e”, RALKR, 2007 49 H.

3. Groups with AO property and orbit equiv-
alence rigidity, “Functional Analysis Semi-

nar”, University of California, Los Angeles
(U.S.A.), May 2008.

4. Solid groups and orbit equivalence rigidity,
“HARBFR2IKT G 0 B2 BT 0 B
27, FULTHERY:, 2008 429 H.

5. Biexactness and orbit equivalence rigid-
ity, “Von Neumann Algebras and Ergodic
Theory of Group Actions”, Mathematis-
ches Forschungsinstitut Oberwolfach (Ger-
many), October 2008.

6. The Class S as an ME Invariant, “Func-
tional Analysis Seminar”, University of
California, Los Angeles (U.S.A.), January
2009.

7. Measure equivalence rigidity and bi-
exactness of groups, Workshop “von Neu-
mann Algebras and Ergodic Theory”, Uni-
versity of California, Los Angeles (U.S.A.),

March 2009.

8. Measure equivalence rigidity and bi-
exactness of groups, “RIMS WF7eE4 1E
MFRERR & £ OB B OHFFE”, 5
BHRHTATFE T, 2009 429 A .

9. Measure equivalence rigidity and bi-
exactness of groups, “H A FERKTFRE
SRR BB B2, RERRSFEE 2% v
VXA 200949 H.

10. BEHCEED Bi-exactness & 7 &2 & 7 OB
i, “VEHSRRR, =/ 23— REERE I 7,
JUN R FHER MR IERE, 2009 45 10 A .

{k#E IE% (SATO Masatoshi)

(F44E DC2)
AL DR
i O GBI &, FAUCBI#E L T4 %ot bR |
D—IZOWTHIZE L TV 5. A4S, T4
HEREOER 7y HE T ®H 5 Torelli £, Johnson £% D =
RET Y —FEZOWTIHART=.

My main area of research is the mapping
class group of an orientable surface and 4-

dimensional topology. In this year, I focused



on the cohomology groups of the Torelli group
and the Johnson kernel, which are subgroups
of the mapping class group.

B. R

1. Masatoshi Sato : “A class function on the
mapping class group of an orientable sur-
face and the Meyer cocycle”, Algebraic &
Geometric Topology 8 (2008), 1647-1665.

. Masatoshi Sato : “The abelianization of
a symmetric mapping class group”, Math.
Proc. Cambridge Phil. Soc. 147 (2009),

369-388.

. Masatoshi Sato : “The abelianization of
the level d mapping class group”, to appear

in Journal of Topology.

. Masatoshi Sato :

fibrations with a finite group action”,

“A local signature for

preprint.

C. HEARE

1. ERiE L oXKEHE O SR SR EEFE 8T
% Meyer BE%%, IKK FR e ¥—F 2 —, K

B K%, December 2007.

. Bk _E ORI O SRR BARSERE I d5 1T
% Meyer BE%r, Bkt & X Hh 22 [ o it br =~
& bR m U B EEMEHTI 2T, De-
cember 2007.

. Bk _E OB O R BAERERE ST D
Meyer B9%k, Hodge Bia. b, RSO
B L N m U —, JALFERLRY:, March
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
Topology of Mapping class groups, & & 7=
H RS > & —, 2008 4 12 A.

 ARREHEM Z & ORI 7 A N — 22 D
R4, 4oc AR w U — JKERY,
2009 41 H.
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. level 2 BHIERED T — ULk, H AR S
oy, FURRS:, 2009 4E 3 A

. The abelianization of the level 2 mapping
class group, bR U— k¥ I F—, B
K, 2009 46 A.

LUV 2 BAKERED T —~ L, bR E Y —
R T U A, JRHEE R, 2009 48 H.

10. L~b d BEHFEBEO T — Lk, BK R AR

7 Y—t I —, KICK, 2009 4F 12 H.
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AL WFFEREEE

Palis T8 ({LEOIWAIR )5 R1F heterodi-

mensional cycle 7> homoclinic tangency % £f>
HDOTHEELITE D) 135 177k OBFFE OB
T OPFIRTH Y 5l T D, FAI Palis FARIC
B ook, 3725 heterodimensional
cycle & homoclinic tangency O BfRIZ-DOV THF
ekl TE I,

& DRFERIR SR T TlE. — DAHEDMBG DAERK
EERET DGR HDH, L) ZERMBILTH
Do ZOREROIGHE LT, wild 72 homoclinic
class DI LTI 22 kE R A 1572,

The Palis conjecture (every dynamical systems
that is non-uniformly hyperbolic will be ap-
proximated by a diffeomorphism which exhibits
a heterodimensional cycle or homoclinic tan-
gency) has been an important source of moti-
vation for the study of dynamical systems. I
study the relation between the two structures
that appear in the statement of the Palis con-
jecture, namely, the reration between heterodi-
mensional cycles and homoclinic tangencies.

It is known that the existence of one of such
a structure with some special condition implies
the creation of the other. As an application of
this result, I obtained a partial result on the

index problem for the wild homoclinic classes.
B. JE&m 3L

1. K. Shinohara : “On the index problem for
C'-generic wild homoclinic classes”, PhD
Thesis, the University of Tokyo (2010).



C. DEER#E

1. “Index problem of homoclinic classes un-
der the robust absence of dominated split-
ting”, International Workshop on Global
Dynamics beyond Uniform Hyperbolicity,

August 10-21, 2009, Beijing, China.

AF i#— (SUKO Junnichi)
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Val—T 4 U H—FRERRITHOWTHFZE L TV
5. HIFEEICBI &k X /T 7 O Levinson D E
BIZOWTHISE LTz, BRI 7 LDy a1 —
F 4 U —ERFEICOWTFAIZBITA L Y L
Ry hORREFE LZ. £BoEEE LTL
WL O EBINCET 2 & 78 2 2 FRIconT
EZ T TV VINA R A B
BB 21T o 7o 55 ORISR DS Dirichlet 555+
FEEFOv 2 b—TF 4 VT —EHFE ORI
BIZRDZ R TWD, B4 5 6E
DEEFINTIER I RT3 Y LN S B IEE DR
HRERE L.

I studied

Levinson theorem on quantum graph as in the

I studied Schrodinger equations.

preceding year. I computed resolvent expan-
sion of Shrodinger operators on star graph. As
another subject, I studied the quantum Zeno
effect of position measurement on the line. It
is known that if potential is bounded, the Zeno
dynamics is the time evolution of Schrodinger
operator with Dirichlet boundary condition. I
computed time evolution of Zeno dynamics for
position measurement with a potential, that
have a singularity at the boundary .
B. F&Fdm

1. HE— =KL RFTARD 2 KT v
V% FE o 72 B #HY Schrédinger fER & IZD

W7 HURURAEE 7R 3 (2007).
C. NPA%E#
1. 1 &t EWIM Schrodinger 1E 3 D AL

7 RAZONT, FEBERFEANT MV
it X, FEEBER, 2007 4 6 A
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. Levinson O EBO—ALIZOWT, H A
T2 200 THREKFRE RS, ALK
29007 4 9

. E AR B Levinson O EBIZOWT, 5
1 8 mIfsy e & BB, (Lim, 2007 48
11 H

7218 &H5h (TSUSHIMA Takahiro)
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A. BFZEAE
TV 2 T —ROLETT VL, BEmrIIZIER
[ZBLRER Y, BV 2 7 — iR X (pn) O X —)L -
ARERT =, TV T U ARREEDL L T
WD, ZIEETABDIUL, aRErY—~0
T UERRONLNG, T 07T ZRNED
BURIIC D3 D, LAADRENE X DREET L
. Xo(»®) 2B\ T BAERMIR T -
o Xo(p?)(p # 2,3) DZEET LT, 1990 4
IZ Edixhoven 23§45 L7z, 2008 4212, Coleman-
McMurdy (£ ¥ = 7 —#ifR Xo(p*)(p # 2,3)
DREETT NEFE L, Z OEIERIETIC
5% | Katz-Lubin (& X 2 #5 [ dh#R O RS /7
(canonical subgroup) ?D&5X> Gross-Hopkins
i & W o T HGRI R R A BME L Tl h T
%o FAFE, 7 m Ry I —ZHEAN G EEERE T
D, PERREIEEE RHOT T, ZoRERE
BAEHLED T Xo(p*) OLEET VLR T
X7z, Xo(P®) Lo\ T, IEIFREATE =, 7
YTT ARG L BT 5 E Y 2 T — iR
X(p") OREET MIONTHIFFEEIT> T
5. X(p?) OLEEET MBI DBERI D & %
OMNFER LTz, T T, TRTOBRIAMDITIR
ETWDETHLTWS, iz, il X(p®) D
HHTHT LWBERIRR 7y 2 38 L U7z, JE R L 72 BEAY
p%571%. Deligne-Luszig #ift T 5,

- -
N — —

It is interesting to know the stable models of
modular curves. The étale cohomology group
of the modular curve X (p") realizes the Lang-
lands program. If we know the stable mod-
els of X(p™), we know the inertia action on
the étale cohomology group. Hence, we can
understand the Langlands correspondence for
GL» explicitly. The stable models of modu-

lar curves X (p"), Xo(p™) are unknown except



for Xo(p")(n =1,2), X(p™)(n = 1). The stable
model of Xg(p?) was found by B. Edixhoven in
1990. In 2008, Coleman-McMurdy calculated
the stable reduction of Xy(p®) on the basis of
the rigid geometry. They found “new compo-
nents” using canonical subgroups due to Katz-
Lubin and the Gross-Hopkins theory.

We deduce the defining equations of the compo-
nents in Xo(p?®) found by Coleman-McMurdy
This is a
very elementary manner. By a similar method,
we found the stable reduction of Xy (p*). The
Deligne-Lustzig curves for SLy(F,) appear in
the stable reduction of Xo(p*).

We also study the stable redction of modular

from the Kronecker’s polynomial.

curves X (p™) with full level structure. Recently
we found new components in X (p”)(n = 2, 3).
These components are Deligne-Lustzig curves
for SLy(F,).
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1. T. Tsushima, On localizations of the char-
acteristic classes of /-adic sheaves and con-
ductor formula in characteristic p > 0,
submitted.

. T. Tsushima, On localizations of the char-
acteristic classes of f-adic sheaves of rank
1, RIMS Koékytroku Bessatsu B12, (2009),
Algebraic Number Theory and Related
Topics 2007, 193-207.

. T. Tsushima, Elementary computation of
ramified component of the Jacobi sum, to

appear in Journal of Number Theory.

. T. Tsushima, Stable reduction of Xq(p?),

preprint.
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F7. 2007/12/13,

. Localized Grothendieck-Ogg-Shafarevich
formula and conductor formula, % 7 =]
INEEEEGRE S IRE R 2008/7/24,

. Refined Kato-Saito conductor formula and
epsilon factor for Fermat curve, [#Gms&
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2B B0, R —Y T T T —
=27 2009/1/15,

. Epsilon factor of Fermat curves, [E#Z%
Bamtea ). BERY, 2009/2/18,

. Elementary computation of ramified com-
ponent of the Jacobi sum, “Journées de
Géométrie Arithmétique de Rennes” in
Institut de Recherche Mathématique de
Rennes 6-10 Juillet 2009, KRR ¥ —3E%,

. Elementary computation of ramified com-
ponent of the Jacobi sum, [ 8 [A])A B3
Bt ). IRES R, 2000/7/24,

. The stable reduction of Xg(p*), MMt%E
F ). BEEAE, 2009/10/15,

. On the stable reduction of Xo(p*). 4%k
T I — 0 JUNKEE 2009/10/23,

. Elementary computation of ramified com-
ponent of the Jacobi sum, ¥z w¥%
U L] RO RSB R T
2009/11/18,

10. Stble reduction of Xo(p*). [KBKKFE

IS —) RIRKRF. 2010/2/12,
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SRR, AT r RN RN L R D8 —
T —ZARIRIZOWTIFE L T2, FRIZ. £ LD
R BRREDOREN 2B TH D A BB —F —
ZERIIZ OV TR, £ OEFIEREEIZ DOV T
FLWERZST, Al B — 7 — SRR,
Anderson-Kronheimer-LeBrun & (2 X - THEJ%
SN=E4WwoeIEa 7 bEEY v TG
B C, ERARSTr O—#E b0, T OMEKIE
IZ Gibbons-Hawking ansatz (2 & % A 2 ALE
ZEM O A, BHLZ k= oo DBEITIRE LT
HOT, FZOMEIZHOWTH A, B ALE 22
il LTS, E2AR, V- 38D
B ZENCEE 35 &, WMAITITIRE 2B



Nb, 28R LIE, Ay B ALE Z8RII%, MR
EOUETIX4RIED2—7 U v NEHETITEl
TEXLHZERMBLNTEY, DX 5T
I 2—27 Uy REFETEBIEND L 5 %E
4 WRILDOFEHIE S — T — 24K K1% Kronheimer (2
Lo TRBIIHEINTNT, A BB —F—
ZRERIZZE ORI A FOWTRELELLI AR
W ERDONDEINLTH D, €2 TRIE, A M
o — 7 — SRR OHLT B 2 T 572012, 1K
FEHREEICER LT,

I TY =< U BERIE (X, g) ORTEE R &
X, X OHr—maEHl & T 255 r OEROK
e V,(r)tT2L&, ZORBREV,(r)Dr -
2B Al zE® Th 5, Bishop-Gromov Dkt
BEHIZ UL, EnRoio ) vy FEHRY —<
VERRIR (X, g) DIRFEHE R v LT O A —
K=l Z EBRMBILTWD, il 4®koc
Ti%. ALE ZERIILAREREN 1 L 72 56]T
&Y, Taub-NUT ZEfiixr® L2 nBITH D,

L, 3<a <4 &Ml TETOEKa X
LT, R r® & 725008 Ay, BLOME 77—
TSR E LTHEBIEND Z L AFEH LTz, &
BIZ, tOETD A RO — T —ZERIED
RREERKIE S Lo RE P X/ hanz b
FERA L 7=,

I have studied infinite topological type of
hyperkahler manifolds. In particular, I ob-
tained the results for the volume growth of hy-
perkéhler manifolds of type A.,, which is the
basic examples of such manifolds. Hyperkahler
manifolds of type A, were constructed by
Anderson-Kronheimer-LeBrun, which are non-
compact complete Ricci-flat metrics of dimen-
sion 4 whose homology groups are infinitely
generated. Although the construction of hy-
perkéhler manifolds of type A, is similar to the
construction of ALE spaces of type Ay using
Gibbons-Hawking ansatz, the both Rieman-
nian metrics are different from each other in the
asymptotic behavior. Because it is known that
ALE spaces of type Aj can be asymptotically
approximated by the Euclidean metric, and
Kronheimer showed that all of the hyperk&hler
manifolds of dimension 4 with such asymptotic
Then

I focus on the volume growth to study the

behavior have finite topological types.
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asymptotic behavior of hyperkédhler manifolds
of type A.

The volume growth of a Riemannian man-
ifold (X,g) is the asymptotic behavior of the
function V,(r) as r — oo, which is defined by
the volume of the geodisic ball of radius r > 0
centered at a base point. It follows from Bishop
Gromov Comparison Theorem that the volume
growth of an n-dimesional Ricci-flat Rieman-
nian manifold is at most r™. In the case of
dimension 4, for example, the volume growth
of ALE space is r* and the volume growth of
Taub-NUT space is 3.

I have proven that there exist some hy-
perkédhler manifolds of type A., whose volume
growth is given by r* for each 3 < a < 4.
Moreover, the volume growth of all of the hy-
perkahler manifolds of type A., is more than

r3 and less than r?.
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1. K. Hattori : “On the deformation com-
plexes of G-structures”, master thesis of
Graduate School of Mathematical Sci-
ences, the University of Tokyo, 2007.

. K. Hattori: “A rigidity theorem for quater-
nionic Kéahler structures”, International
Journal of Mathematics, 20 (2009) 1397-
1419.
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(4 DC2)
A, BFgEAE
EEED—DTH D Puin-series (BT D5 _FE
@ Whittaker BI%t C{EE O 1 %ot K-type (Z)8
50O RARERTZ. ZhiFAHFICE-
THLN TV DR K-type (281F 5 BHRAR
2R, oy MERFEET 2 ik o
THEOND. Pin-series Whittaker BA%I3R A
WICBWTHEERESHTH S, LoT, JFAR
(ZHBW\ T Whittaker BT~ SHBURFITE 5.
Z D, NEEORBUT—MRABKATRIS 5 Fy
D1 TOEEHNCHRTES. KRIZ, Z2H
O FEfERIL Ps-series O K-type (I+k,1) (I € Z)
ZFFO7 R VIE® Whittaker BIE AVt 723 3
FFEOM FRXERZWHRMICRKRDIEZ L TH
5. WA TR O—20% Casimir HEERX T, 7%
Y ® > Dirac-Schmid {EFZ N 6H 61 5.
DN TR HREEGR T Weyl BEONM L R U
8 W Dfi#ZE % > holonomic & TH 5 & T4E
LTW5%. ZOTREHE =HORREE,
bbb k=21=-1D5EITIE4LT 5. fifk
2, k=2,1= 1128} ARy TEXOffD
Bl % 5.2 7. ARHiTIX Ps-series (X SL(2,R) ®

HERBCRIIRBL Dy 1 HFE I TS (DFD
k=2) . $FERBOMDIALEEZD. RS
FKHLO 1 It K-type [ZJE 73 %5 Whittaker B
FHORR) % S(py) (= U(g)) DILT Ps-E
RINEHOP~B LT, Ps-ERINEHOFIA
U % peripheral K-type % £7-> Whittaker B4
R, AO%EIE K-type 71,-1) IZJBT 5%
DT, 8Ty — ML b O E LN, Lk
£V, 8§ SOIEREHEN Whittaker BE%r D BHRA
KEfFoire.

Our motivation here is to have explicit formu-
las of Whittaker functions for Ps-series with
peripheral K-types. Our strategy is to have
more formulas for the principal series Whit-
taker functions. The reason of this strategy
is because we want to derive the solution, i.e.,
the Whittaker functions belonging to the Ps-
series from the Whittaker functions belonging
to the principal series, utilizing the embed-
We de-

duce explicit formulas for Whittaker functions

ding of the Ps-series to Ppin-series.

with “non-minimal” small K-types in the Ppyin-
series from the fundamental formulas by Ishii.
This is the first main result. We use shift opera-
tors which move K-type of Whittaker functions
from Ishii’s formula to general scalar K-types.
In our situation, they are iterated composites
of the gradient operators and the injections or
projections in the Clebsh-Gordan decomposi-
tion (i.e., composites of the Dirac-Schmid op-
erators). The second main result is to find ex-
plicit formulas of the holonomic system for the
radial part of the vector-valued Whittaker func-
tion of the Ps-principal series with peripheral
K-types. Here the peripheral K-types of a Ps-
principal series Ps-principal series are the K-
type whose dimensions are smallest. We expect
the solution space of the obtained holonomic
system has dimension eight, i.e., the order of
the Weyl group. For a special Ps-series induce
from the discrete series Dy of SL¥(2,R), we
give explicit formulas of power series Whittaker
functions with 71 _1) K-type on G (i.e., the
secondary Whittaker functions). Eight linearly
independ solutions are obtained utilizing vari-

ous embedding of the Ps-series into the Ppyin-



series.
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tury COE program at Keio, (2007) 99-103.

. Yasuko Hasegawa and Takuya Miyazaki :
“Twisted Mellin transforms of the real an-
alytic residue of Siegel-Eisenstein series of
degree 2” International Journal of Math-
ematics, Internat. J. Math. 20 (2009).
No.8.

. ERJIFET © “Principal series Whittaker
functions on the real symplectic group of
rank 2”7, RIMS :%gt8k5 1.

. ERJIFET . “Principal series Whittaker
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rank 27 T —[RIEGREDOL E Y | WG4,
(2008) 59-64.

. BBJIZRY : “Principal series Whittaker
functions on Sp(2,R)” % —[al¥Ga Pt
£F0 ) WESE, (2009) 40-49.
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. A special value of Asai L-function of a lift-
ing associated with imaginary quadratic
fields, Center of mathematical sciences,
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10.

school, University of Cambridge, 10, Jan,
2007.

Mellin transforms with Maass forms at-
tached to the residue of Siegel-Eisenstein
series, BHGEHIRIEAE I —, KIRKF
BrHE=, 200742 A 16 H.

. Mellin transforms of a residue of Siegel-

Eisenstein series, HA#FE, BiERKFZEH
FEB, 200743 H 30 H.

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, 18, Feb, 2008.

Generalized principal series Whittaker
functions on the real symplectic group of
rank 2, JKEBEEGRES, KR RFEHSE,
2008 427 H 23 H.

. Principal series Whittaker functions on the

real symplectic group of rank 2, FIiH &
FEFTBRAFIRNTIZ 31T D8 LW, 1l
KT BERMATIFIEAT, 2008 4-9 A 18 H.

. 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.

Principal series and generalized principal
series Whittaker functions with peripheral
K-types on the real symplectic group of
rank 2, Algebra and number theory sem-
inar, Hausdorff research institute mathe-
matics, 12, Feb, 2010.
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IR L=, BEGRIZEIT 5 Runge OIFLELER
DO — VR CORL (v AZ v b
ITEUER) & ERROCE R4 El-HiE R &
L7,

T Ok oA EA KB OFEEREIC X
LI UER % Runge OIFLEEH EWo7z. HH
T e G ENENDO 7 — VR TOME
LUE, KECHKREERE A v A2 R ThY,
7 — VBRI Runge OITRUERL & 1, R THD.
FE (M) : WKITAM Riemann kA X &
ZOBEAU B2 0, 6L, UD LD
SU(2) £ Py BNz ohiztd5. £, Ay
Z Py FORE R E T 5. 20L&, U
DIEED AR MESEEK I LT, X Lk
D SU2) ROF| P, &%D ED ASD i A, &
RE pn: Py — Py WEELT, ph(An) 1E
K OB ET A I2C® KT 5.

AT EREHE OIS M LTz, FRIS, 1€
JNEREAMEH T 2 PUIRSCBR Z AR IR oo s 8 2Okt
B DTV 2 T A ZEE DO FHIIRIT (mean dimen-
sion) %, AR (HRT) K& LT, W78
L7z, ot &k TRt ZER oot T
»Y, Gromov 2’ 1999 FITHA L. Fx i
WITBI 2 AR B Yang-Mills 47— 2 86 2 Bk
NHY, BT, L™ )V LR—EEICIZ b
HOMXHERDOE Y 2 7 A EM a2~ D
T LT, TV T A EMOEERTOR
iz~ L=, ZAud Atiyah-Singer OFaEEE D
R TROBHHF Th 5. £ DFEMIZITA A
Z N U RE B & R TS T B A A Y
WCHWS.

Non-linear analysis on open manifolds is a chal-
lenging research field. I am interested in the
Yang-Mills instanton equations and non-linear
We proved the

“Runge theorem for instantons”, which is in

Cauchy-Riemann equations.

a sense analogous to the classical theorem of
Runge that asserts that a meromorphic func-
tion defined on a domain in C can be approx-
imated over compact subsets by rational func-
tions, i.e. by meromorphic functions on the
Riemann sphere. The main theorem is as fol-
lows:

Theorem (M): Let U be an open set in a

closed oriented 4-manifold X and Py a SU(2)-

192

bundle over U. Suppose that Ay is an ASD
connection on Py. Then, for any compact
subset K of U, there is a sequence of SU(2)-
bundles P, over X, ASD connections A4,, on Py,
and bundle maps p,: Py — Pn|U such that the
sequence of connections p* (A4,,) converge in C*
over a neighbourhood of K to the connection
Ayp.

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 invented the infinite dimensional
deformation theory, and applied them to the
evaluation of the mean dimension of the mod-
uli 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 di-

mensional geometry”.

B. J& 3w 3L

1. S. Matsuo, “Removable singularities for
harmonic maps in higher dimensions”,
submitted.

. S. Matsuo, “A remark on the singularity

of pseudoholomorphic maps”, submitted.

. 5. Matsuo, “The Runge theorem for in-

stantons”, submitted.

. S. Matsuo, “The Runge theorem for pseu-

doholomorphic maps”, submitted.

. S. Matsuo and M. Tsukamoto, “Instanton
approximation, periodic ASD connections,

and mean dimension”, submittd.
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1. “Instanton approximation, periodic ASD
connections, and mean dimension”, Ge-
ometry and Analysis, University Paris 7,
France, 2009 4E 12 A
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5. ASD ##5tDA o A% 2 b ATEIZOWT, Y
Wt b AR\ PR, IR R, 2009
FE1A.

6. Instanton approximation and the geome-
try of ASD moduli over the cylinder, Dif-
ferential Geometry and Symplectic Topol-
ogy Seminar, University of Minnesota,
USA, October, 2008.

7. £ AZ 2 DU, 5 55 Mg v
AU DL, BLREITRE, 2008 48 A.

8. The Runge theorem for instantons, Proba-
bilistic Approach to Geometry, Kyoto Uni-
versity, July, 2009.
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A4EE T CAT(0) cube complex (2D T~
T, FREOFMIOFEHZRE Lz, FRlimxXo
HC I oD AR A O IR ORI A8
AL, Z® Euler 28 1 Th 5 Z & & EBEFHE
L7y, EHICESAMETHL Z L AR LT,

In this year, Mizuta has studied the geometry
of CAT(0) cube complexes and improved some
part of the proof of the paper below. While
he had introduced a polytopal complex struc-
ture on the set of points on geodesics and cal-
culated directly the Euler characteristics are 1
in the paper, he has shown more strongly that
the complexes are contractible.

B. J& 3 3L

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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FAT PR §R I & A H LI & OILFEFSE T, Whit-
taker PIEIC L > TiEF SN D GLg x GLy (T
TDTNF AT AT = Z BT OWTHIFE L
7o, Too & mh, XN Whittaker B 2 £55
GL3(R) & GLy(R) DEAVHFARILL T 5. FhiE
X 7o & 7 ® Whittaker BIELOHL (W, W') T,
Zoo(8, WoW') = Lo (8, oo X ) ZHT2THD
DIFET D HERLIZ. 22T, Zoo(s, W,W')
T (W, W) ICk-oTERSND RTE— 4850
R, Loo(8,Too X T ) 1T Moo x 7l IZBIT 2
L-RF+%2RTHLDET L. ZORRITARFER
THRKRICHK Y SLOFEROBNTND. ZDF
Pb, GL3(Ag) & GLy(Ag) DR AMIGRIEIL
m & \Zx LT,

/ so( T )so'(gndet(g)rédg
GL2(Q)\GL2(4Ag)

=L(s,m x ')

WY SEOREFEX p e & ¢ € n! BIFET
HENGNS. ZIT, Lis,axn)iZaxa @
2B — R LREgRAERT. BT ORRN
I L B L(s,m x ©') @ X 0 EWAFZEIC S A
TELHHEEMFHFL TS,

F72, FAT Spo(C) DEEKI FRFIEBL O K -4
A 7B D Whittaker BIEUZSWTHAFZE L T
W5, TR TTrEdH 5038, BiRES T Whittaker
o @m Y =4 M7 MLV TOBRAE, (42
THOY A b7 hLTO)Whittaker BI%k % fF
AT DR AR EZELFTTE TN D.

I am interested in Whittaker functions on real



reductive Lie groups and its application to au-
tomorphic forms. When we consider Fourier
expansions of automorphic forms on reductive
groups, various kinds of spherical functions ap-
pear. Among others, one of the important func-
tions is a Whittaker function.

As a joint work with Professors M. Hirano
and T. Ishii, T study about the archimedean
zeta integrals for GLs X GLs which are de-
fined by Whittaker functions.
7’ be irreducible admissible representations of
GL3(R) and GLy(R), which have Whittaker
models. We show that there exists a pair
(W, W') of Whittaker functions for 7, and 7’
such that Z..(s, W, W')
Here Z (s, W,W') is the local zeta integral de-
fined by (W, W') and Lo (s, e X @..) is the
archimedean L-factor for 7o x 7l

Let 7o and

= Loo(8, Moo X 7).

. It is well-

known that this result also holds at the non-

archimedean places. This means that there ex-

ists cusp forms ¢ € 7 and ¢’ € 7 such that

/ w( . )w’(g)ldet(g)lsédg
GL2(Q)\GL2(Ag)

= L(s,m x ")

of

Here L(s,m x @) is

for cuspidal representaitions m and =’
GL3(Ag) and GLy(Ag).
the standard L-functions for 7 x 7’. We expect
that this result is utilized to deeper investiga-
tion of the automorphic L-function L(s, 7w x 7').
I also study about the Whittaker functions at
the minimal K-type of an irreducible princi-
I obtain

the explicit formulas of Whittaker functions at

pal series representations of Sp2(C).

the highest weight vector and the system of
partial differential equations charcterizing the
Whittaker functions (at all weight vectors).
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tures of principal series representations of

Sp(3,R)”,
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Ser. III, Vol. 43(63)2008, 337-362.

preprint, 2006.

. T. Miyazaki: “Whittaker functions for gen-
eralized principal series representations of
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SL(3,R)”, Manuscripta Math., Vol.
pp. 107-135, 20009.
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. T. Miyazaki : “The Eisenstein series for
GL(3,Z

mitted.

) induced from cusp forms”, sub-
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The International Symposium
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I studied the propagation of singularities of so-
lutions to long-range perturbed harmonic oscil-
lators this year. I also studied the perturbation

of the constant magnetic fields hamiltonian.

B. J&%ifw 3

1. S. Mao, Singularities for perturbed mag-
netic fields, submitted.

. S. Mao, S. Nakamura, Wave front set
for perturbed harmonic oscillators, Comm.
Partial Differential Equations 34 (5), 506-
519 (2009).

. S. Mao,
Schrédinger equations with constant mag-
netic fields, submitted.

Singularities for solutions of

4. S. Mao, Singularities for solutions to
Schrédinger equations, PhD thesis (2009).
C. MEsER

1. Singularities of solutions to Schrédinger
equations with constant magnetic fields,
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81st  Gakushuin
Gakushuin University, Japan, June 2007.

Spectral ~ Seminar,

. Singularities of solutions to Schrédinger
equations with constant magnetic fields,
18th Differential Equation and Mathemat-
ical Physics, Yamaguchi, Japan, October
2007.

. On singularities of Schrédinger equations,
20th Differential Equation and Mathemat-
ical Physics, Atami, Japan, March 2009.

HE BF (YOSHITOMI Shuhei)
(GCOE-RA)

A, BRI

C LOREZAREDD log|z| DBERIZ L - TH
bhd R EOELED, HHEFIZIHMBRE L
T, FEEBIIVEERE L WS KHIRTE 72 5t 5
BEFEOLND, 2oL, REZERKICS
WTHCY SEDERE, B2 XY —~v v - myRD
EFRLT —~UL « Y EOEHN, fr L
BHARIZ DUV T B AR 5 2 & A% Mikhalkin & 12
XomohTng,

(=R ik B NIAR SRR VS Qi L/
FOEVa—NVEFELTHD, M BSEENTK
I THD L WIRED S & T, FITEER T
FEH 2B E Y 22— N C M HIRIGIZOWN
TORERE T2 L E2FEH L7, Z ORI
br A SRR OZERA~OISH Z R o T
W5, Joswig-Kulas & L4UiX, polytrope 1& b
o EANVERTH D, FAUTZ ORO—ILE
FEA L7, 2R P, s d 58y 2—v M
NEERTREHNZR 51, Ex n+ 1 HOHD
fevhvivachsb, £, P 7 polytrope
IR, M OTEEN TR TH D,

e AN ONTOY —<> s By RO
EFIE, Gathmann-Kerber (250, AFDORZE
# r(D) Z W CGGEHE N TW5, LaL r(D)
X, BEESNEEY2—L M = H'(D) OFRZE
B/TIEARV, BE r(D) & M OWITITHONTD
ARERAFEA LT,

A variety over C maps to a set over R via the
map log |z|. By limit of its deformation we get
the tropical variety that is a piecewise-linear

object. In this correspondence it is known



by Mikhalkin that some theorems for varieties
(Riemann-Roch, Abel-Jacobi etc.) follow also
for tropical curves.

A module M over a tropical semifield is anal-
ogous to a module over a field. Under the as-
sumption that M is straight reflexive, I proved
that the dimension of a straight reflexive sub-
module N C M satisfies an inequality for di-
This result has an application to
By

Joswig and Kulas, a polytrope is a tropical sim-

mensions.

polytopes in a tropical projective space.

plex. I proved a generalization of this result. A
polytope P is the tropically convex hull of at
most n + 1 points if the corresponding mod-
ule M is straight reflexive. Also M is straight
reflexive if P is a polytrope.

A Riemann-Roch theorem for tropical curves is
proved by Gathmann and Kerber, using an in-
variant r(D) of the divisor. But r(D) is not an
invariant of the induced module M = H%(D).
I proved an inequality between r(D) and the
dimension of M.

B. %3

1. Shuhei
of reduced tropical curves”,
arXiv:math.AG /0612810 (2006).

Yoshitomi, “Jacobian varieties

Preprint,

. Shuhei Yoshitomi, “Generators of mod-
ules in tropical geometry”,

arXiv:1001.0448 (2010).

Preprint,

C. HEARE

1. ke EAVERIZON T, ERABEME
2 —, EREREEE I F— T R, 2007 48

H.

. Tropical curves and semigroups, Alge-
braic Geometry and Commutative Alge-
bra Tokyo, University of Tokyo, Decem-
ber, 2007.

. Modules over a tropical semifield, H 5 T.
ERPRERMMEE I —, RETERY,
20094E 7 A.

favhndime h—U 7 dim, ERMA

Kot < —, ERERY IF— T2
2009 4 7 A.

196

% 2 % 4% (Second Year)

FFIER %147 (ABE Tomoyuki)

(%4 DC1)
AL WFFEREEE
Berthelot O#Ga) D MIEEOBFRIZ I TIXEA
# A push-forward IZxf9254F 1 / I v 74D
AR b BERMEO—>THDH. ZHIc L
Tl Kedlaya \Z L 57 A V7 U AX VOHELRE
b T AR DR 2 B R Sy O 72 2’ Caro 7 E'1T
FoTHLNLTWS., —F TR HFETOT
Ta—F N5 EUET UL EL T E T
WDDIFNWE ENRIF S TH D AFEEIL I
RIGEDT T —F TEREDIRO L &, 5D
FEOTA Y7V AZMIONT AT ) I v o
PMREFESNTWDHZ L &R LT CHER
TZDOT7AY 7V AZMTIFILT LE T r =
U AEEENLTELE LW ETHD. 5 ETOR
W CITMELEL TR L E O T T r_X=y A
Z FEHNZ DTV GEBNCIE p Ry R
D, F#lZ Christol-Mebkhout (2 X 255 A
DAT—F + T4 b Lb—a rEANTERK
FNZEHRT 2 Z & ToREnd. fERITF S [4] I
L.
— 77, R ORER TH 2 ¥Gm) D IO 5T
Mo OBERICB L CHAFEmSC (3] I LTz,

- -
— —

One of the most important problems in the
theory of arithmetic D-modules due to Berth-
elot is the stability of holonomicity under push-
forward along open immersions. By using the
proven semi-stable reduction conjecture on F'-
isocrystals due to Kedlaya, Caro and others re-
cently obtained some partial results. However,
assuming there is a classical approach to the
problem, using semi-stable conjecture might be
too strong for the solution of the problem. This
year, I have attacked to the problem using the
classical approach, and proven the stability for
certain isocrystals in the case where the vari-
eties are curves. The important point in the
theorem is that it deals also with isocrystals
which might not possess Frobenius structures.
Including the semi-stable reduction conjecture,
Frobenius structure had been practically indis-
pensable for stability results. For the proof, we

use the theory of p-adic differential equation,



especially, the theory of Christol-Mebkhout.
The proof was done by concrete calculation us-
ing the slope filtration on differential modules.
The result was written in the paper [4].

On the other hand, I have written the paper on
microdifferential operator [3], whose result was
obtained last year.

B. R

1. (-8 D Swan HF & unit-root overcon-
vergent F-isocrystal O 41 7 iz
2T (On the Swan conductors for
smooth f-adic sheaves and the character-
istic cycles for unit-root overconvergent
F-isocrystals), RIMS Kokytroku Bessatsu
B12 (2009), 51-56.

. Comparison between Swan conductors and
characteristic cycles, to appear from Com-
positio Math.

. Rings of microdifferential operators for

arithmetic D-modules, preprint.

of

isocrystals without Frobenius structures

. Coherence certain  overconvergent

on curves, preprint.

C. HEARE

of

isocrystals without Frobenius structures

1. Coherence certain  overconvergent
on curves, Mini-workshop on isocrystals,

ALK, 2009.10.16.

. Sheaves of microdifferential operators and
their application to the characteristic va-
rieties on curves, Journées de Géométrie
Arithmétique de Rennes, Rennes, France,
2009.7.7; p-adic Automorphic Forms and
Arithmetic Geometry, =LA, 2009.7.31.

. Comparison between Swan conductors
and characteristic cycles, p-adic differ-
ential equations: a conference in honor

of Gilles Christol, Bressanone, France,

2008.9.7; et

géométrie algébrique, Strasbourg, France,

2008.12.01.

Séminaire Arithmétique
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4. Comparison between Swan conductors and
characteristic cycles, 55 6 []JA &2 HGH

£ JREK, 2007.7.24; Groupe de Travail
de Géométrie Arithmétique, Univ. Rennes,

France, 2007.11.28.

. (8 D Swan 3 F & unit-root overconver-
gent F-isocrystal D%l 7 M ZHONT,
Rz w37 4 HUTOK, 2007.10.24; 1480
HHGR & £ DOJED, BRI, 2007.12.10.

LIRIEFR (UESAKA Masaaki)

A, BFgEAE

i TR SN D & 5 BT L
WZxf L, WIS H B AR CHEE AT
b5, HHEE T, BT DR E )
O, BT NERRT Y RT A —H R0, fEI
DR EEZRETHRETH Y, Lkl
HIFFREN IR SN TS, FOHTYH, Carleman
Al & PN D R ER R T 2 EAAT &
L% 7V BFHE, SREQRE O WRIE O E M %
RTTEDITITIELS AN b FikDo—>Th 5,
AL, [1] IZBWT, MR DOET L D—>T
» %, Kelvin-Voigt 7 /v EFHEN D ET VIZ
BIL T, @ Carleman iz & &, WED
LZEME —BMWHEEA Lz, BRI
TTHb.

o ERTOBMIZLY, YV—REEZRET D
RIEIZBIL, TO—BrEEZEMZR L.

o ILIZINEIGHT D Z & THPERE &AL
PEERHE, WU e MO & & THEATO
B ZEEEITH) Z LIk, —BEICR
ETAHZENARETHD L) Z & EFEH
THIENTE.

AL, S I, oM EMRE, FlxiE, ul-
traparabolic & FEIAL D B ER SR 2 YEIE
L7=1EfZI2EE4 % Carleman 2z oW T H#E
%%% 1T 7=, For physical models described by

partial differential equations (PDE), an inverse
problem is very important for application. The
inverse problem includes the determination of
physical parameters and the shape of a domain
from the partial information of a solution. In a
various studies of the inverse problem, weighted



L?-norm estimates, which is called Carleman
estimates, is widely used in order to prove the
stability of the problems. I established in [1] the
Carleman estimate for Kelvin-Voigt model, one
of the models of viscoelastic body and consid-
ered the inverse problems for that. The results

are following;:

e I considered a problem of finding a source
term from observation data on the bound-
ary and proved that this problem has
uniqueness and stability.

I proved that we can find locally the elas-
ticity and viscosity coefficients uniquely
from the several time observations on
boundary with respect to an appropriate

initial conditions.

In this year, I considered the Carleman esti-
mates for other differential operators, for ex-
ample an ultraparabolic operator, which is the

extension of a parabolic operator.

B. J&%ifw 3L

1. M. Uesaka : “INVERSE PROBLEMS
FOR SOME SYSTEM OF VISCOELAS-
TICITY VIA CARLEMAN ESTIMATE
7, Master’s thesis, University of Tokyo.

B —&% (OIKAWA Issei)

(4 DC2)
A. TFsEAEEE
FEE, BE T TE AV LTV B A RREFRIES
DOEAEFRIE % | Wiy RO Fik &
LTe b, dHRIEDER L BT FIEEZ M
W BT IRRR ST, BB EBRIC X D RREE7R
EOMEE L TWD, FmidEic A7 v K
BIRHRE Galerkin VA& )9 AF — A AR L,
PRERI 72 4T 24T > T\ D . Poisson FREZIZ%S
LTk, REFIEOEFRIIRIRNT & BEFHHE o
FERIIGEONT-OT, BIEIL, BitdiBrfEx
> Stokes FFEFp SN AL 2 A XL 5 L 0F
FeaHEDTND.,

I have been studying numerical analysis of
partial differential equations by means of the
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finite element method (FEM). In particular,
concrete finite element schemes have been de-
veloped, numerically tested, and mathemat-
ically analyzed and justified. Now, I pro-
pose a new method, the hybridized discontin-
uous Galerkin(HDG) method, and I study it
mathematically and numerically. The HDG
method has already been developed for Pois-
son problems, so I am trying to apply the HDG
method to the convection-diffusion equations,

the Stokes equations, etc.

B. J& 3 3L

1. Fumio KIKUCHI, Keizo ISHII and Issei
OIKAWA, “Discontinuous Galerkin FEM
of Hybrid displacement type - Develop-
ment of polygonal elements -”, UTMS,
2008.

. F. Kikuchi, K. Ishii, and I. Oikawa, “Dis-
continuous Galerkin FEM of hybrid dis-
placement type - Development of Polygo-
nal Elements -7, Theo. & Appl. Mech.
Japan, 57 (2009) 395-404.

. I. Oikawa and F. Kikuchi, “Discontinuous
Galerkin FEM of Hybrid Type 7, JSTAM
Letters. Submitted.

C. mgE%FE

1. 5940 SCHE, B)I —3R, ~A 7Y v R
fe A Lovk CAIRESRTE,  BAUS L
2 2008 FEREAFE R, BULKRYE M v /8,
9 H 17-19 B, 2008.

o BI =5k, ATV FRIANEL G 1L 5
AIRESRE, AARISHEET S ROBEAH
SRR E, FEARFEFES, 3 H 8 H, 2008.

R, AR BT R D A g
Galerkin {5, Q-NA & X F—, LM K5

#5362 o /R BAEES 6 H 2 1, 2000.

. Issei OIKAWA, Hybiridized Discontinuous
Galerkin Methods, Ehime Workshop — Re-
cent Development of the Theory of Finite
Elements and Related Topics, Department
of Mathematics, Ehime University, July 3,
2009.



5. B —3k, NA 7V v FRUREG T L L&
ViE, BAEUES 2 0 0 QEEKTFRES
Ble, RIKRFE RSy 82,9 A 27T H,
2009.

B =k, NA Ty RRUREGE T L L&
UE, BRSBTS 2 0 0 9 RS,
K RFE Ry 2%, 9 A 28 H, 2009.

A BE (KAWAMOTO Atsushi)
(GCOE-RA)

A, BT

iy R B3 2 MR REIC DV CHIFZE & 1 To
TWD . BRI, BERRE O W K NS
1= L~ VRl & M D sy H R DR D
77V AV FHE OE L & 2 O REA~ O
EHFEEL TV, SLIEHEENDLIE, h—L
~ VR O~ OIS & L THREGRE D
MEIZSOW T HAFZEER LTz

1. MEREELE LT, BRARSICLvWEDS
RO—MBMEINT-HEEEZ, SHIT,
DR S VT BER O — 5 &2 BB T 5 Z &2
HELVIRIEZTEE LT, ECEHEBMREHREA %
AWT, RS m RO & 1358 2 80
AREZR R O—H ) LR SRR ORIR %
P2 R & 2 O EERMm & BFSE LT,

2. BElbsn-AA4 7 — R+ 0 —
L Uiz EH L, Ehve AWnEIE ks n
Tt A 7 — Rk 5 —BHEERMEICBIT D
LEMEDRIEZ I L7z,

3. WEHICBIDLT 4T vy HFRERICR LT,
) A= BRGNS HRROBRETH 5 ER
KT VERETDUREEZE 2, TOX
TEVEREAM 2 WFFE L 7=

-
—

I study inverse problems for partial differential
equations. More precisely, I study a determi-
nation of the unknown boundary, the Carleman
estimate and its applications for inverse prob-
lems. Moreover, I studied a inverse problem
of determining coefficients as an application of
the Carleman estimate for inverse problems in
this year:

1.

case that a part of the boundary of the body

On setting the problem, I considered the

was destructed by a corrosion. Moreover, I as-
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sumed the situation that it was difficult to ob-
serve the destructed part of the boundary di-
rectly. By using the heat equation as a govern-
ing equation, I studied the inverse problem of
determining the destructed part of the bound-
ary from the observed part of the boundary and
I proved its stability estimate.

2. I studied the Carleman estimate for a lin-
earized Euler equation. Moreover, I could ob-
tain the stability in a unique continuation for
this equation by using the Carleman estimate.
3. Istudied the inverse problem of determining
a electromagnetic potential for the Dirac equa-
tion in a electrostatic field from the Neumann
boundary condition and I proved its stability

estimate.

B. J w3

1. A. Kawamoto : “A stability estimate for
an inverse problem of determining an un-
known part of boundary and a stability in

a unique continuation for a linearized Eu-
ler equation”, HUFRSE 7R C (2008).

jtll &# (KITAYAMA Takahiro)
(%4 DC1)
A. BFFEAESE

=T, HHASREO—27 MZE%EED Morse
RISz LT, FAIXIE AT Laurent ZHAER o
Reidemeister torsion 7% % FE A #a72 Lefschetz
T8 —# B% & = D E D Novikov KD
B torsion DIFIZEHELWZ L2 /RLTZ. Th
WX AR 7242 502D T D Hutchings-Lee O3
DOFEHEDGE~DO— b E 52 5. wikL LT,
higher-order Reidemeister torsion @ Morse #
A, TR R TRBG L.

&KIZ, FLiZ order 1 @ higher-order Alexander 2%
EHRO R ERBENZOW T, F ORBRER
BT AL 52 & T, FAIL Alexander
ZHNIC L > TR E D H D ABEEICAD, F—
ARER D —DIIAHET HARERELEA L.
F7o, FIE3RTEHRERY—I L DT 7 A
N=I_ThHDHODEDORERIET D MNESR
&, Alexander MAEIXF U208 F DAL EN
R DFEOH ORI % 5 2 7.



First, for a circle-valued Morse function of
a closed oriented manifold, T proved that
Reidemeister torsion over a non-commutative
Laurent polynomial ring equals the product
of a certain non-commutative Lefschetz-type
zeta function and the algebraic torsion of the
Novikov complex over the ring. This gives a
generalization of the result of Hutchings-Lee on
abelian coefficients to the case of skew fields.
As a consequence a Morse theoretical and dy-
namical description of the higher-order Reide-
meister torsion is obtained.

Secondly, I investigated the highest degree co-
efficients of higher-order Alexander polynomi-
als of order 1 in terms of Reidemeister tor-
sion. Reducing the group where the coeffi-
cients belong, I introduced an invariant asso-
ciated to an element of the first cohomology
group in a certain abelian group determined by
the Alexander polynomial. I also gave a neces-
sary condition on the invariant for a 3-manifold
to be fibered over a circle and examples of knots
where the Alexander modules are same but the

invariants are different.
B. FFR5mC

SU(2)-
representation spaces of knot groups and

1. T. Kitayama : “Symmetry in

normalized twisted Alexander invariants”,
master’s University of Tokyo

(2008).

thesis,

2. T. Kitayama: “Reidemeister torsion for lin-
ear representations and Seifert surgery on
knots”, Topology Appl. 156 (2009) 2496
2503.

3. T. Kitayama : “Symmetry of Reidemeis-
ter torsion on SUs-representation spaces of
knots”, Topology Appl. 156 (2009) 2772—
2781.

4. T. Kitayama : “Non-commutative Reide-
meister torsion and Morse-Novikov the-

ory”, to appear in Proc. Amer. Math. Soc..

C. DEER#E

1. Refinement of twisted Alexander invari-
ants and sign-determined Reidemeister

torsion, The Third East Asian School of
Knots and Related Topic, Osaka, Japan,
February 2007.

2. Twisted Alexander invariant and its appli-
cations, Winter Workshop 2008 on Low-
Dimensional Topology and its Ramifica-

tions, KX, 2008 42 H.

3. FEOHBED SU(2)-ZBIZEM O %t Bt & B
L& 7222 U Alexander RZE&:, %65 5 [HIHL
I At X J—, fofE, 2008 42 A.

4. Reidemeister torsion for linear representa-
tions and Seifert surgery on knots, The
Fifth East Asian School of Knots and Re-
lated Topics, Gyeongju, South Korea, Jan-
uary 2009.

5. Torsion volume forms and twisted Alexan-
der functions on character varieties of
knots, Low Dimensional Topology and
Number Theory, Fukuoka, Japan, March
2009.

6. Torsion volume forms and twisted Alexan-
der functions on character varieties of
knots, HURURFRF RO 7ERE K

FRwY—& I —, B, 200946 A.

7. Non-commutative Reidemeister torsion
and Morse-Novikov theory, Intelligence of
Low Dimensional Topology, Osaka, Japan,

November 2009.

8. On metabelian Reidemeister torsion, The
Sixth East Asian School of Knots and
Related Topics, Tianjin, China, January
2010.

9. Non-commutative Reidemeister torsion
and Morse-Novikov theory, Low Dimen-
sional Topology and Number Theory II,

Tokyo, Japan, March 2010.

10. FE AT #2 Reidemeister torsion & Morse-
Novikov B, H A FSFER, B, 2010
F£3A.

G. %H
BT R BERERR 20728 e RHEE, 2008
F£3A.



MF R (KODERA Ryosuke)

(GCOE-RA)

A WFFEREEE

g A EFER C LOFRRICH-Hifli Lie {4k, A
EAMBAERAMCAEETHLE, AQcgilld
HKIZ Lie {0 O#EN AL, Z O Lie %
— it hi=AL > b Lie £ L 5. — 1L
Shi=#H L b Lie REDOBRRTEHNREIC
LT, TNHDORD 1RO Ext HEREITK
T CEERIMIL 2) .

Fiz, BT 774 REORIGHOWE BT
TWDHR, BRTEDHERIIHFEL TR, 4
BRI/ R (BRI HAHKRS
ni-.

Let g be a finite-dimensional semisimple Lie al-
gebra defined over the complex number field C,
A a finitely generated commutative C-algebra.
Then natural Lie algebra structure is defined
on A®c g. We call it a generalized current Lie
algebra. 1 calculated the first extension groups
for finite-dimensional simple modules over an
arbitrary generalized current Lie algebra (B-2).
T also study the representation theory of quan-
tized affine algebras. But I have obtained no
good result this year. The paper B-1 has been
published.

B. J&%ifw

1. Ryosuke Kodera: “A generalization of ad-
joint crystals for the quantized affine alge-
bras of type AS), 01(11) and D512+)1”, Jour-

nal of Algebraic Combinatorics 30 (2009),

no. 4, 491-514.

2. Ryosuke Kodera: “Extensions between
finite-dimensional simple modules over a
generalized current Lie algebra”, to appear

in Transformation Groups.

C. HEARE

1. A generalization of adjoint crystals for the
quantized affine algebras of type A,(ll), otV
and D{?),, RAQ & 2 F—, BUTA%:, 2008
6 H.

2. A generalization of adjoint crystals for the
quantized affine algebras of type A,(ll), otV
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10.

. Extensions

. Extensions

. Extensions

. Extensions

. Extensions

and Dg_l, Workshop “Crystals and Trop-
ical Combinatorics”, BIE& I F— 7 X,

2008 4= 8 A.

. A generalization of adjoint crystals for the

quantized affine algebras of type A,(ll), otV

and D), AAKCES 2008 KA S

SRR, TR, 2008 49 A.

. A generalization of adjoint crystals for the

quantized affine algebras of type A,(ll), 07(11)
and Dfi)l, Russia-Japan School of Young

Mathematicians, FLH Kz, 2009 4= 1 H.

between finite-dimensional
simple modules over a generalized current
Lie algebra, & A4y OFrlE (78 A

Z—3EK) , PR, 20094 7 1.

between finite-dimensional
simple modules over a generalized current
Lie algebra, Workshop “Algebras, Groups
and Geometries 2009 in Tambara”, B i

KFEEFEEYE I F— &, 200948 7.

between finite-dimensional

simple modules over a generalized current
Lie algebra, H A% ¥4y 2009 4RI &
SRR, RERRS:, 2009 4 9 H.

between finite-dimensional

simple modules over a generalized current
Lie algebra, Lie B « 8w I —, |
K, 2009 4210 A.

between finite-dimensional

simple modules over a generalized current
Lie algebra, RIMS BFotfEss (UM E
Wik LOBEET D8 & RE , BMNRE,
2009 4 11 H.

Extensions between finite-dimensional
simple modules over a generalized current
Lie algebra, Tokyo-Seoul Conference in
Mathematics, Representation Theory, H

UK, 2009 4F 12 A.



# 1838 (SUN Juanjuan)
(GCOE-RA)

A WFFEREEE

In [1], Bazhanov-Lukyanov-Zamolodchikov re-
lated Baxter’s (Q-operator to transfer matrices
constructed via the g-oscillator representation
of the Borel subalgebra of the quantum affine
algebra U, (5A[2) In [2], Kojima presented the ¢-
oscillator representation for the Borel subalge-
bra of the affine symmetry 44 (;[N) By means
of this g-oscillator representation, he also gave
the free field realization of the Baxter’s Q-
operators and the functional relations of the
T-Q operators. However even for the Z/{é(g[g)
case, whether the () operators are commuta-
tive is not certified, we would like to check it.
Here we consider the case for the quantum
affine algebra U, (AgQ)). We give the explicit al-
gebraic construction of the g-oscillator algebra
representations, using which the Q-operators
are defined. Considering the decomposition
of the tensor product between the finite di-
mensional representation and the infinite dimn-
sional g-oscillator representations, we give the
three kinds of relations between the T', ) oper-
ators: (1) the Wronskian type relation; (2) the
TQ relations; (3) the QQrelations.

P E

[1] Bazhanov, V., Lukyanov, S., Zamolod-
chikov, A.: Integrable structure of con-
formal field theory III. The Yang-Baxter
relation, Commun. Math. Phys 200(1999)
297-324.

[2] Kojima, T.: The Baxter’s Q-operator
for the W-algebra Wy, arxiv:0803.3505v2,

2008.
B. JE#m L
1. H.Nagoya, J.Sun, “Integral formulas of
confluent hypergeometric type from the
WZNW conformal field theory”, Commu-

nications in Mathmatical Physics, submit-
ted.
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2. H.Nagoya, J.Sun, “Confluent KZ equa-
tions for sly with Poincare rank 2 at in-
finity”, Journal of Physics.A, submitted.

C. AEA%ER

1. Baxter's Q-operators for Izegin-Korepin
model, F[FE3 R Y 4 o —H & I F— 2009,
ik, 2009 4 3 A.

2. Baxter‘'s Q-operators for Izegin-Korepin
model, WEHFRERGRT~—t& I 7 — 20009,
=, 200047 H.

3. Izergin-Korepin model {22\ C, A[fE43 %

M4 — A 2 — 2010, FTE, 2010 4E 2
A.

EH "z (NAOI Katsuyuki)

(%4 DC1)
A, DR
affine Lie algebra ™A RV ILFRIL O B3 - Hl
LT b, EODEBENTIEH 5B T
X720 K D ZRINBEHC DV CRRAR D LR B D 08,
FOLH b DOOHR TR G EE class D—D2 &
LC Weyl IR 5, Z ORI AERTT & BIfR
A, HAFEDOLEIHIC L > TEREINDLHDT
% 5, Fourier & Littelmann i3 simply-laced @
BE 2 Weyl JNEEAS Demazure JIEE & FEIZILD
ML ERTHLFEL R LTz, ZOMERICLY
DA Weyl IEED character 23R 55
MBHESD, L2 L non-simply-laced DA 121
Z OREFITIE L 72 <, Weyl IE#iE Demazure
IRV EICREWVINEEE 2D, (72720, 20
AT quantum affine algebra O F I OFE
REHNDZ LT, HOBREOHEITFALN
TW5, ) FAlZ. non-simply-laced DAL
Weyl INEEIY Demazure NFEZ D DI 578
WH OO, subquotient 72 7% Demazure JIEE &
72 % & 9 72 filtration Z HODTIXARVINEE 2
WRZEAT o7, ZORER, FIZBROGEIZZ
O filtration # BARMIZFLR T H 2 &N TE, =
Mz & 0 Z OFE1Z Weyl IIEED character & 2K
D LHENKT, 4% CHRLHSIZONTY
FRRDRERZ RN EEZ TV D,

-
—

-
[

The category of finite dimensional modules of

affine Lie algera is not semisimple. Thus we



have to study indecomposable but not irre-
ducible modules. Among these modules, the
Weyl module is one of the most important class.
This module is defined by some generators and
relations, or defined using some kind of univer-
sality. Fourier and Littelmann proved that, in
simply-laced case, the Weyl module is isomor-
phic to the module called the Demazure mod-
ule, and from this result we can calculate the
character of the Weyl module in this case. How-
ever, this is not true in non-simply-laced case,
and the Weyl module is properly larger than
the Demazure module in this case. (Also in this
case, some results can be obtained using the
representation theory of quantum affine alge-
bra.) Though the Weyl module does not coin-
cide with the Demazure module in non-simply-
laced case, I thought that the Weyl module has
a filtration such that its subquotients are iso-
morphic to the Demazure modules. In partic-
ular, in B-type case, I could describe the filtra-
tion concretely, and using this I could calculate
the character of the Weyl module. In the fu-
ture, I hope to obtain similar results for C-type

or exceptional type.
B. %%

1. K. Naoi, "Multiloop Lie algebras and the
construction of extended affine Lie alge-
bras”, to appear in J. Algebra.

. K. Naoi, ” FIRZEH CIRJE &2 A7z ex-
tended affine Lie algebra OREALIZOUWNT?,
RIMS i#ZegpIt, to appear.

C. HEARE

1. Construction of extended affine Lie alge-
bras from multiloop Lie algebras, %+ —
] fREEE & S REO R BUGR AFJEsES, WL
IR 44, May, 2008.

. Construction of extended affine Lie alge-
bras from multiloop Lie algebras, RIMS #Jf
et [RBlm & IEnI AT I8 &
LW , RIMS, September, 2008.

. Categorical approach for Weyl modules,
after Chari-Fourier-Khandai, MS Seminar,
TIPMU, August, 2009.
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4. loop %% & multiloop Y DFEHIZHWT,
et % Algebras, Groups and Geome-
tries 2009 in Tambara, BH K52 JFE B
£ I — "7 &, August, 2009.

fE 2= (NAKAHARA Kenji)
(GCOE-RA)
AL BFSEAREE

BT 7 A F o A BT DGR O REIZ DU
THIZE LTz, BRICLA R D 2 DI DWW THFgE LT,
1. JSZIR 5348 OFIORRIR. e RSB AL T
[FARIZHE D & ZIZZ ORI DORBIRSIAT A & D K
NI DI UTe MR i & Fr o5
AT OB IR EEIC X Y MR AR 1 X E R 0 A
LD MRk 72 7 T AT D & &
\ZZORIBEAE 2 72 2 OSAIT b RIRA AR 1L IE
BT A Z EITE OV TWTE D, B AN L
D E TR DBDITHONTHIZE L=,

2. RIRTZT 4 VT BT NDOF T a Ak
DR REIRTZ T 4 VT 4T EITRERE
DRV 7 NEE e ORI -
T IEBR NG OB TR I TN S
TFNTHD. JFTEENZDET MHE-> TS
LEIZF TV a Ot Z PRI RO 5 Z &
EZ T

I studied some topics of probability theory re-
lated to finance, especially on the following two
topics.

1. Limit law of sum of i.i.d random variables.
According to the central limit theorem, limit
law of sum of i.i.d random variables is normal
distribution if their variance is finite. I studied
the case where each random variable is belong
to a special class called regularly varying class
with index -2. In this case, It is known that
limit laws are normal distribution. I studied
rates of convergence to normal distribution and
residual terms.

2. Approximation of option prices of local
volatility model. Local volatility model is the
model where an underling asset follows stochas-
tic differential equation with no drift term and
a diffusion term which depends only on under-
ling asset. I studied how to approximate option

prices of local volatility model.



C. DEER#E

1. LR EEEZ SV C, GCOE EfE &
) —, EFREEEE I — 7 A, 2009 49
H3H.

Fif FA (NISHIOKA Seiji)

(%4 DC1)
A. BFFEAESE
Moy R L =0 H R Z R OBLR THSE L
TW5D. JlEOWFZEITES RO gt & BE
FIEICRET 26D TH D,

I study differential equations and difference
equations from the stand point of the theory
of fields. The recent work is concerened with
solvability and irreducibility of difference equa-

tions.

B. J&%ifw 3L

1. Nishioka, S., Difference algebra associated
to the q-Painlevé equation of type Agl),
"Differential Equations and Exact WKB
Analysis” Koékytroku Bessatsu, Vol. B10

(2008), 167-176.

2. Nishioka, S., On Solutions of q-Painlevé
Equation of Type Agl), Funkcial. Ekvac.,
52 (2009), 41-51.

C. HEARE

1. Ay B g0 L = R RO iR o Mk &
Ag BUTHOWT, HIENTE < J—, KPR
%, May 2007.

2. A; A g-7%%5 Painlevé R DM DR,
HARCE2 2007 SRR A o, ALK,
September 2007.

3. Difference algebra associated to the g-
Painlevé equation of type Asl), Differen-
tial Equations and Exact WKB Analysis,
RIMS, Kyoto University, October 2007.

4. g-Painlevé IT @ irreducibility, BT &
2 F—, KKK, December 2008.

5. g-Painlevé IT O irreducibility, H A5
2009 4EfEAES, BURAE, March 2000.

6. Irreducibility of ¢-Painlevé equation of
type Agl) in the sense of order, Algebraic
Theory of Difference Equations, University
of Leeds, UK, May 2009.

7. g-Bessel OIEFIfRNE, FIFEER SRR TE4E
2 FREEEE 2 F— Y 2, July 2009,

8. AT 7 4 T A NFERIFRYE A RO -3
N = R RS TIERIR I EFZE 0D
B &Rk, IS FFSERT, November
2009.

9. M2 H R O gt & BERIME, Lie
tim - RO X —, AR, January
2010.

10. Aél) I g-Painlevé FRERXOMEOEMNE, &
MRt < - —, KBRS, January 2010.

G. %H

K 20 (2008) 43 H 24 A BURKFERFHEAER
BHAAFERE AFJERHR B

BA 258 (HASHIMOTO Kenji)

(%4 DC1)
A, WA E
WRARS TV 7T 4y 7EM % &> K3 ilif
[ZDWTHIE LTz, FRI, BHRHEZ VT K3 4%
T DORERIEFEETRELZ, ZDLD 7%
K3 i CREN 2d TH D H OO E N(d)
LB 2RO R LY, HoREWITH
LTd'Y/?=¢ < N(d) < d'/?*te L 5pZ L
Mote, Elo, ERHMBOBERN ST A NTA
X5 &y ORFMEE B2 K3 il D 2 Itk
IZOWTHAFZE LT,

I studied K3 surfaces with maximal finite sym-
plectic actions. In particular, I determined all
the invariant sublattices in K3 lattices for such
K3 surfaces. Let N(d) be the number of such
K3 surfaces with degree 2d. By the theory of
quadratic forms, it follows d'/?>~¢ < N(d) <
d'/?*¢ for sufficiently large d. Also, I studied
a two-dimensional family with an action of &4



which is parametrized by the product of two

copies of a Shimura curve.

B. %

1. AR © 5 UOITRREOHEZ &5 K3
i T DRI OV T?, B ERR L.

C. DEER#E

1. 5 WAIFRBENER T2 K3 il ®H 5 1k
JCHED JE W GG & WEA, RN &k
I —, WHRUKYE, June 2008.

. Period map of a certain family of K3 sur-
faces over a Shimura curve, 55 8 [A1JA &%
Homte s, INB KT, July 2009.

. K3 dhim & EEE 3 A% 2 I, PR
S, fiF K%, January 2010.

. H» D K3 i ORO R BRIz, FHY
BglteF—TU—ray 7, HEKE
February 2010.

[R & (HARA Takashi)

(F44E DC2)
A, WFFEREEE
PR E - EEGH, Bem(re
BARIER : I nlHa e, L-BARO Rk EIC
DT DORFFE

AR ITREREBAE ORI/ T a VYLK T, I
B UREG BT (M5 Ly i ROT 0 URE) L&
54 p OFREEOERE & [FAL L 72D HDITx L
T, YVar-a—=y, BEKET, NEnh, 7
LARTA AV —H, Fh~v—) Tz
TRERE LT CTOIERHARE THEEES
WZEERA L, fasC 1] 1ciEd 7=, Z OFEOfEKRIT
LClE, PMEEEREICIFMEFIEE VT p-iRI
TEDLy DARTENMEZ BN T p-ttE¥ — & B AR
LTV, SRIOMKRILEOREICHEY T
5. UV Z——0 7 A AROIERHIERIZHT 5
pEE — X B OFELE —BEEEANT, GO
KT —~IVERGY BA R LT p-iRALER Sy DA EE
Z BRI BRON T < 2 E BB OBED
#HTHoT.

Fio, WETA T4y RenRX—=v X g hw—yL-
VY a7 K o THENL ST R ERER & R
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ERER OISR E PRICEA T2 Z & T,
(Em—L+ N —==2@EKT) 2 VT4 HL
2T A MEF—TICB L CIERMRER DRI £
TP RENED Z & 2R L. ZOBGUE, A
U= AP =ROT > I 2=« UALZDiE
R U 7oy B 72 T 53 5558 T AR AN AR % T B
ENLCEEZ VT A INVTA hEF—T7DT
7y 7 NEER TR AE S 2 & OFE LRI
~OPEEE AT 5. BHL, —fRORIEREIL
WX LT L F o b—F — %4325 K #EDT
(Fref “B—&07) BESIT TNz,
BEMTIZZ VT 4 AL TRWT A NEF—7
WZxf LIEAMUA 1 TARIC B 25 R b I vl
PR O EF B TRZE Z L IIR#ETH 5 &
LS.

=

Field of research: Number theory, Arith-
metic geometry

Content of research: Non-commutative Iwa-
sawa theory, Study on the special values of L-

functions

In this year I completely proved the non-
commutative Iwasawa main conjecture (here
I mean the conjecture formulated by John
Coates, Takako Fukaya, Kazuya Kato, Ram-
dorai Sujatha and Otmar Venjakob) for a to-
tally real Galois extension of a totally real num-
ber field whose Galois group G is isomorphic to
T (that is, the Galois group of the cyclotomic
Z extension) and a finite p-group with expo-
nent p, which T wrote in the thesis [1]. Last
year, I had already constructed for such an ex-
tension the p-adic zeta function up to multipli-
cation by a p-torsion element by using certain
inductive technique. The result [1] amounts to
the refinement of the construction above. The
key to this refinement is to get rid of the am-
biguity of p-torsion parts for each abelian sub-
quotient of G by applying the existence and
the uniqueness of the p-adic zeta function for
a non-commutative extension of Ritter—Weiss
type.

T also checked that the non-commutative equiv-
ariant Tamagawa number conjecture for critical
Tate motives (in the sense of Pierre Deligne)
followed from the non-commutative Iwasawa

main conjecture for totally real number fields



by applying the descent theory recently es-
tablished by David Burns and Otmar Ven-
jakob. This phenomenon is regarded as an
extension to non-commutative coefficient cases
of the fact that the classical cyclotomic Iwa-
sawa main conjecture (verified by Barry Mazur
and Andrew Wiles) directly deduces Bloch—
Kato’s Tamagawa number conjecture for crit-
ical Tate motives via Iwasawa descent the-
ory. It seems, however, to be difficult in this
stage to derive the equivariant Tamagawa num-
ber conjecture for non-critical Tate motives
in non-commutative coefficient cases from re-
sults on non-commutative Iwasawa main con-
jecture since no one has found elements in K-
groups yet for general totally real number fields
which control regulator terms (so-called “zeta

elements”).
B. &

1. T. Hara : “Inductive construction of the p-
adic zeta functions for non-commutative p-
extensions of totally real fields with expo-
nent p,” preprint (2009) arXiv:0908.2178
[math.NT].

. T. Hara (J& F&) : “On non-commutative
Iwasawa theory of totally real number
fields,” to appear in RIMS Kokytroku

Bessatsu.

. T. Hara :

real fields for certain non-commutative p-

“Iwasawa, theory of totally

extensions,” J. Number theory, 130, Is-
sue 4 (2010) 1068-1097.

. T. Hara :
real fields for certain non-commutative p-
extensions,” HURL K5 KB EEFL AT TR
Bt PRk 19 4R E LR S

“Iwasawa, theory of totally

C. HEARE

1. FEHUEEE T L A LTI
W, SN EEEGR 2010, TLIN R,
201043 H.

. Reidemeister torsion, p-adic zeta function
and its non-abelization, Low dimensional
topology and number theory II, B K5,
March 2009.
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. Non-commutative Iwasawa main conjec-
ture for totally real number fields and in-
duction method, AL GHES, ME K
%, 201041 A.

. On induction method for

commutative Iwasawa theory of totally

non-

real fields, Nottingham Number Theory
Seminar, the University of Nottingham
(United Kingdom) December 2009.

. On the inductive construction of the p-
adic zeta functions in non-commutative
Iwasawa theory, Number Theory Seminar,
the University of Cambridge (United King-
dom) October 2009.

. Inductive construction of the p-adic
zeta functions for non-commutative p-
real fields with

Non-commutative algebra

extensions of totally
exponent p,
and Iwasawa theory, International Cen-
(Edin-
September—

tre for Mathematical Sciences
burgh, United Kingdom)
October 2009.

. SRR O IE FTHUE IR T 5 p-itE
B — & BB O IFMBIRERIC DWW T, R
T3 —, FILKF, 2009 4 5 A.

. Iwasawa theory of totally real fields for
non-commutative p-extensions of strictly
upper triangular type, Iwasawa 2008,

Kloster Irsee (Augsburg, Germany) June—

July 2008.

. Iwasawa theory of totally real fields for cer-
tain non-commutative p-extensions, 1\
FanXo b HEKT, 200844 A.

10. MEAEIR DI e O R, 55 5 A
WolREET N X Fm—, T R ] T ST

FEtEtlt o Z —, 2008 45 2 H.

K% A8 (MIZUTANI Haruya )
(“##E DC1)
A. BFZEAE

Schrodinger HREROMEDOMEE, Hi 2 13A FMES
KRB 22 &, ICOWTHFZE L TV D, REGREE



IZLL TR D 2 D2 W THIZE L 7=,

(1) #ELZERK L Strichartz 3FAli. ZHEIK L
@ Schrédinger HF2RUZ%F 9% Strichartz FEAM
IZOWTHIZEL TV 5. Z DRl X IR 5
KOBWIIEDFEINAENL D Z LN L MHNT
W5, REFET, RIEREEERBELZ IR Eo
Schrodinger FFERUZ KT % Strichartz AT % b
REGLETOHFRMZONTRLE., WA E
B\ 72 3L Hassell-Tao-Wunsch (2006) 12 & -
TTTICEEH EN TV D2, FEAFIEITRE < KB
85, SO, HEARBRART oy VEEE L
BB ~OYIR 2R BTN D,

(2)1 ¥t Schrodinger AU 635 43 HORLRE
fili. 1 %5t Schrédinger F 2= >WTHFZE L,
OELARE O IR IRy 22 M BB 2 2 E TR Y
HIFNWRT v WTHT DRED S & TRE
L7z,

I am working on the properties of solutions to
Schrédinger equations, such as the bounded-
ness and the long time behaviour. During the
last academic year, I studied following two top-
ics.

(1) Strichartz estimates on scattering mani-
folds.
on manifolds. It is well known that such esti-

I am working on Strichartz estimates

mates play a fundamental role proving the well-
posedness of nonlinear equations. During the
last academic year, I studied Schrédinger equa-
tions on scattering manifolds with long-range
metric perturbations, and showed Strichartz es-
timates for any admissible pair including the
endpoint (Non-endpoint estimates were already
proved by Hassell-Tao-Wunsch (2006), how-
ever, the methods of the proof are quite differ-
ent). Moreover, I am working on its extension
to unbounded potential perturbation cases.

(2) Dispersive estimates for Schréodinger equa-
I studied

Schrédinger equations in one space dimension,

tions in one space dimension.

and proved global-in-time asymptotic expan-
sions of scattering solutions under weaker as-
sumptions for the potentials than which were

used in known results.
B. F&Zam 3L

1. H. Mizutani : “Dispersive estimates for the

one dimensional Schrédinger equation”, #
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FORZEE 305 (2008)

. H. Mizutani : “Dispersive estimates and
asymptotic expansions for Schrodinger

equations in dimension one”, submitted

C. ngE%FE

1. 1 &% Schrodinger 2T %4 2 EhE
HFED LY - 5WE, 385 R & e B,
WiA, November 2006

. Dispersive estimates for Schrédinger equa-
tions in dimension one, Spectral and Scat-
tering Theory and Related Topics, FEBK
%, December 2008

. Dispersive estimates for Schrédinger equa-
tions in dimension one, #f7E4E% 55 19 [A]

[y et & S B ) | #70%, March 2009

. Strichartz estimates for Schréodinger

equations on scattering manifolds, #f7¢4E
2 5520 8] Ty R L BB ) | FRA,
November 2009

. Strichartz estimates for solutions to
Schrédinger equations on scattering mani-
folds, Satellite Meeting of “ Kochi School

on Random Schr ~ odinger Operators” , /&

%0, November 2009

. Strichartz estimates for solutions to
Schrédinger equations on scattering mani-

folds, ZAHfENTE 2 F—, BHELKFHAL, De-
cember 2009

R+ BAEAN (MIMURA Masato)
(%4 DC1)
A, WF7EAEEE

2009 41X, kS T SLy(Z[2y, ..., 21]) O =
RERY— - FRaFEaV—OMEEIT/RS
o FATHRJEE LT, n > 3 0 & &Mk
Kazhdan DM (T) 26, ILEEDO =4
UEBZZERET D 1R aBRTR D=2 HK L
TS, LW IHRERNH % (Shalom, Vaserstein).
WEFE T ZNEK (1), (2) D2 M THBE L.

(1) &Y —MED/NF v NERA~DHIRIE (53X 1)



Bader-Furman—Gelander-Monod (Acta Math.,
2007) 1%, NF v ZER BIZX LT B EOIEE
DERERB A5 2 5 Z L T, Kazhdan OMHE (T)
IR LM (Fp) ZE&E L. MEFIL, n
N 4L EDE EERETFN, EEDp € (1,0)
WX LT (Fre) 60, LW MWEZRTZTZ &
oLz, BalkoME X Kazhdan OPE (T) £
DEIZHRNZ DO TR Y, ®EE ORI
IR (FTRBER) BECORDTOHIL D,
(2) YAV ILOME L (FFR) (FRX 1)
Monod D#FE#* (Springer, 2001) 12 & ¥, Kazh-
dan OME (T) =29 A 7 L OFFTPETIREL
M (TT) NEZRINTZ. REFIIHE (Fp)
ZRRRICILE L7e ' E % (FF) EEFRL, IRD
EHARGTZ: n >4 0L WK, EREB
DHPARBZ 722 WEEEITHIBR LT, IRE S
“ME (FFr») &b 0.
PLE(),(2) 2 EENL, EED 1 2L OHR
AR TR A L OFEARBRE E,(A)(n > 4) &
Z DFRHABROESTES L, IRORZDELNS:
BE 5 DIff it (SY) (a > 0) ~DEREUIG 1A
[RCTHD; £7-, 0 LP ZEW EO AR EZ S
FRVEREKBIAZBER LT, ARARER U —
D ARE R V=D 2RO WG HE — H?
WHECTH D, 0B, B~V NER] EO—HFH
REFBU L THLL L& FRROEEN S L.
(3) MERE - REXMFROME (BiX 2)
(2) CRENPHHATH D & &, HOMILLFOE
HE/Tn>60LE fEEDO2L—7 Y v N
Bt RIZxF L SL,(R) 1330 R 7R % ¢
7272\, Bavard ORHER LY, ZHUEHE LD
LESMT-BWEFNZ0 THDH &2 BHT
%. Dennis—Vaserstein (2 L 2R E2EDES &,
SL,(Clz])(n > 6) TiX, KB FENFR TR
WCHBEDL O TRELBAENPHBEL TVWDHZ L
Boins. EoEHIL Abért & Monod D fiHi#E
(ICM, 2006) ® n > 6 TOfFRETHH 5.

In the academic year 2009, M. Mimura studied
on ordinary and bounded cohomology of uni-
versal lattices SL,(Z[z1,...,zt]). M. Mimura
extended the following result of Shalom and
Vaserstein: universal lattices with n > 3 have
Kazhdan’s property (T), namely, vanishing of
first cohomology with all unitary coefficients.
(1) Extension to Banach spaces (B.1)

Bader-Furman—Gelander—Monod extended
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property (T) to property (Fp) (for a Banach
space B) by replacing unitary coefficients with
isometric ones on B. M. Mimura has proven
the theorem that universal lattices with n > 4
possess the property “(Fp») for all p € (1,00).”
This property is known to be strictly stronger
than (T), and the theorem above provides
the first example of non-arithmetic (countable
dicscrete) group with this property.

(2) Quasi-cocycles and (FFp) (B.1)
Monod defined property (TT) as boundedness
of all quasi-cocycles into any unitary represen-
tation. M. Mimura has defined property (FFp)
by replacing unitary representations with iso-
metric ones on B in above, and has shown the
following: universal lattices with n > 4 have
(FFp) for non-trivial linear part.

These two theorems in (1), (2) imply corollaries
below for a group of the following form: E, (A)
for any finitely generated, commutative and
unital ring A (n > 4), or its subgroup of finte
index. “Any homomorphism from the group to
Diff,**(S!) (a > 0) has finite image”; and “for
any isometric LP coefficient not containing the
trivial one, the comparison map H7 — H? is
injective.” M. Mimura also obtained theorems
similar to ones above, for unifromly bounded
representations on Hilbert spaces.

(3) Quasi-homomorphisms and scl (B.2)
In (2), the case where the representation is
tirvial remains. M. Mimura obtained a par-
tial result: for any euclidean ring R and n >
6, SL,(R) does not admit unbounded quasi-
homomorphisms. This result particularly an-
swers a question by Abért and Monod (ICM,
2006) for n. > 6. Indeed, by Bavard, this result
means that the scl (stable commutator length)
vanishes; but if R = C[z], then the commuta-
tor width of SL,(R) is infinite due to Dennis—
Vaserstein.

B. J& 3 3L

1. M. Mimura : “Fixed point properties and
second bounded cohomology of universal
lattices on Banach spaces”, J. reine angew.

Math. (Crelle’s journal), to appear

2. M. Mimura : “On quasi-homomorphisms



and commutators in the special linear
group over a euclidean ring”, Int. Math.
Res. Not. IMRN (2010), article ID
rnq011, 11pp

C. DEER#E

1. Generalization of Kazhdan’s Property (T)
and Kazhdan constant of SL(n,R), con-
ference “Rigidity School Kyoto”, Kyoto,
Japan, July 2008

2. A fixed point property and the sec-
ond bounded cohomology of universal lat-
tices on Banach spaces, conference “L,-
cohomology and Affine Actions on L,-
spaces”, MAPMO, France, July 2009

3. Fixed point properties and second
bounded cohomology of universal lattices
on Banach spaces, conference “Noncom-
mutative L, Spaces, Operator Spaces and

Applications”, CIRM, France, June 2009

4. A fixed point property and the second
bounded cohomology of universal lattices,
conference “Affine Isometric Actions of
Discrete Groups, CSF (ETH Ziirich)”,
Switzerland, June 2009

5. WEE T DNRF v NEMA~DT 7 7 A
TEF oA FPE, Rigidity Seminar, 4 @K
%, 20094 7 H

6. SL(n,Z[X4,..., Xs]) D/3F v AZEE~D
77 7 A AARER O FUE, FRES “UEH
FBih & 7 OB B O, RIMS, 2009
49 A

7. Kazhdan ®MHE (T) OHEIRIZOWTII, BY
BT AR 2, SCARE R, 2009 429 A

8. Fixed point properties and second
bounded cohomology of universal lattices
on Banach spaces, Dehn Seminar, B4tk

229000 4E 12 A

9. Fixed point properties and second
bounded cohomology of universal lattices
“New

Directions in Geometric Group Theory,

on Banach spaces, conference

University of Queensland”, Australia,

December 2009

10. Fixed point properties and second
bounded cohomology of universal lattices
on Banach spaces, conference “Geometry
and Analysis”, Paris, France, December

2009
G. %H

1. Award for Best Contribution, for the
conference “Affine Isometric Actions of
Discrete Groups”, Centro Stefano Fran-
scini Conferences 2009, ETH Ziirich, July,
2009

% 1 % & (First Year)

%HH EH (ASAI Tomoro)
(GCOE-RA)

AL BFSTARE

FEPLE FENXV = —ArHr & Willmore it
5V = —ArHr — §H1§ —4HrKp TRES
D EREEFEED, EHENLT L HEFE TRV
WA HR ISk 2 SR T AT PEIC DUV TB R LTz,

My research work is the theory of analytic
semigroups and the higher order curvature flow
equations. To be more precise, we consider
the unique solvability of the surface diffusion
flow V = —ArHr and the Willmore flow V =
—ArHr — %Hg — 2H7 Kr with the curvatures

of its initial curves may not be continuous.
B. J&Hm 3

1. T. Asai : “On smoothing effect for higher

order curvature flow equations”, preprint.

C. HEER#E

1. On smoothing effect for higher order cur-
vature flow equations, % 31 [H|Z&JE H e
HFEEIT—, MIATEBIEN  ESLOM#
B2ME, 2009 428 H 31 H~ 200949 A 3
H

2. On smoothing effect for higher order cur-
vature flow equations, H AT RE
SRET 07T 5 RERRFEE T v ]
A, 200949 H 24 H~ 200949 A 27 H



. On smoothing effect for higher order cur-
vature flow equations, {7 FiE=E 2
T AERBESEAD 3 54 202 ==, 2009 4F 10
H 26 H

. On smoothing effect for higher order cur-
vature flow equations, 5 4 [EIFER FHEE
2. EHLEKRT, 2009410 H 29 A

. On smoothing effect for higher order cur-
vature flow equations, JLNEIEFFEA 2 2
T, KT I FT— TR 2009 4 12
H4\

. On smoothing effect for higher order cur-
vature flow equations, Workshop “New Di-
rections in Simulation, Control and Anal-
ysis for Interfaces and Free Boundaries”,
Mathematisches Forschungsinstitut Ober-
wolfach, Germany, 201041 A 31 H~ 2010
HF2H6H

AH EE (ISHIDA Tomohiko)
(GCOE-RA)
A, WFFEREE

FIFTESE TR CH AR THEL TV 5 (R,0) D C>-
WM EOREr Y —RB L RarEn U—
WZHOWTHE LT, AFEIXZ OO 2-% 1 7
N=bEIEFMREMER L. 2oV A 7 h
1, FABWEEERE L7 —o0 2-a%- A 7 LT
MNTIT R TOERMEIRS.

I studied homology and cohomology of the
group of C'-flat diffeomorphisms of (R,0). In
this year, I constructed uncountably many 2-
cycles of this group . They take any value in
R independently, by the two 2-cocycles which T

constructed last year.
B. & 3

1. Tomohiko Ishida: “Gel’fand-Fuks cohomol-
ogy on the line and its geometric realiza-
tion”, & 13@H3C (2009).

C. DEER#E

1. 1 BEOBIRHA 2 5 1 KRR |

VD Gel’fand-Fuks adkEno—&, #*
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DOATETL, WFSTES T RIFERE & ZE)E
&), KR KRFEREREE I — T X,
October 2008.

. C'flat 22 FIFAZED 2 RotARER U —
B, FEEES [T hAR e U— L RBGROFEHE
2009) , HEKRFEREEREEI FT— TR,
October 2009.

. Two dimensional homology of the group of
1-flat diffeomorphisms of (R,0), WF3tEEL
[BEfE S & o [FFRAEIFZESE ) BRORUR
FERERERE I F— 7 &, October 2009.

. Second cohomology of the group of diffeo-
morphisms of the line C'-tangent to the
identity at the origin, #f5E8ES [H#5 « 1K
BERe P—DBELRK] , NAFEDHE
85, November 2009.

L EHEBAG E CL A CHET D FEEMROMI
HREED 2 I E 1 P —FHC DN T, B
FRm Y —& I F—, (§INK5, December
2009.

. HEG E CL-# TR 2 FEEAR O [RIAE
HEO2WITAREE U—FIZOWNT, HIT KR
Auo—f I —, HERTHEKT, December
2009.

F#EEth (ITO Tetsuya)

(%4 DC1)
A, DR
MAODLHEOARLIAFO#BER L OED bR Rm
U AT~ DISHICOW TR E R D =, 4
R, ARV — A b RUER OB EAL A O
b _E~DOHIRDOHEE DR E, Dehornoy floor %
FAW=#& 7 H @ braid index OFFM, NERIS
DG & MW BEO WA AR ZNE T O & &
1To7-, F£7=. Bert Wiest #f% & OIL[FFFE T,
FAA OB BEDO MR — 2 |~ U RUNE T O 1S & TR
E LT,

I studied the structure of invariant orderings
of the braid groups and their applications to
topology and geometry. This year I deter-
mined the structure of the restriction of fi-

nite Thurston type orderings to the dual braid



monoid. T found a new braid index estimation
of links which uses the Dehornoy floor, and con-
structed bi-invariant orderings of groups by us-
ing iterated integrals. I also studied the struc-
ture of infinite Thurston type ordering with
Professor Bert Wiest.

B. %3

1. Tetsuya Ito, “Braid ordering and its ap-
plication to knot theory, Master’s thesis,
Univ. of Tokyo, 2009

C. HEARE

. Computation of braid groups and knots,
IR E AR =8 Al b L7 iR
2, WK, 2009.4.15

. Applications of group orderings to geome-
try and topology, Séminare de Géométric
Analytique, Univ.

2009.6.18

Rennes, France,

. Computation of finite-Thurston type or-
derings of braid groups, hAhmE Y —& a3
Ea—%2009, fATHRKT, 2009. 9.2

. New Braid index estimation via Dehornoy
floor, Intelligence of Low dimensional
Topology 2009, KPR K5:, 2009.11.13

. Geometric theory of closed braid, B {%
Bt hARr Y—FFE I —, RIRHZK
%.2009.11.13

. Functorial extension of knot quandles, #&
O'H 0¥ T, FARER:,2009.12.23

. Bi-ordering of groups and finite type in-
variants, The Sixth East Asian School of
Knots and Related Topics, Chern Inst. of
Math, China, 2010 1.26

. BEO AR ZENE R D S AHIRE R & Z DG,
7 FIRIEET N S ) —, ] ST I IR
FEfEtlt 2 —, 2010.2.16
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%5 E—BB (ITOZAKI Shinichiro)

A, BT

Va LT g o= RERROBELE IOV T
ZEL TV 5. HELSRA LY 2 LT o v H—F
BAICBWTREHM O R T > v v L MEEIH
& LTHIET AT HOWT, EEREEEM
REWRL, EEENBFET DL EZEHL
2. ZOHIT, FPIREELSRIKR Lo d i)
SRRFIE LT, iR, EERICRE L CEE T
L0 ETOHMITFRBRPNEZ R, &
L CENE AW TR LV, KR
DRT ¥ VD & TOHMITFAEE %2
N, & LATE DG~ DA A SR L T2,
ZORERE S LITHELSARIE LIV Ry -
A HFRROMERER L, TOMEAWTEIE
RN EE SR O L, £ OIFFEZFEA L7z

-
—

I am working on the scattering theory for
the Schodinger equations. I constructed and
proved the modified wave operator for the
Schrédinger equations with long range poten-
tials on the scattering manifolds. For this pur-
pose, I examined the classical mechanics on the
scattering manifolds. I first studied the classi-
cal orbits under the influence of time-decaying
forces. Then I studied the classical orbits under
the time-independent long-range potentials, es-
pecially, its dependence on the initial values.
Using this results, I constructed solutions of
the Hamilton-Jacobi equations and defined the
modified wave operator, and proved the exis-
tence of it.

B. J& 3 3L

1. Shinichiro ITOZAKI: “Existence of wave
operators for the Schdédinger equations
with long range potentials on scattering

manifolds”, Master’s Thesis, University of
Tokyo, 2008.

C. HEER#E

the

Schrodinger equations with long ragnge

1. Existence of wave operators for

potentials on the scattering manifolds., #ff
JEERR 55 19 | Moy e & B e
2009 43 A 16 H, v —/lo— F BT 24



2. On classical dynamics and wave operators
for the Schrodinger equations on scattering
manifolds, FFFEHEE 55 20 [0 5y R
EEERB L, 20090 4211 A 1 H, NAIED
g BEH

3. Modified wave operators for Schrodinger
equations on scattering manifolds., Satel-
lite Meeting of “ Kochi School on Random
Schrédinger Operators” , Nov. 29, 2009,

Kuroshio-Honjin

4. Existence of wave operators for
Schrodinger equations with long range
potentials on scattering manifolds B #}K
FHOEER T2 X J—, 2009 4 12 H 25
H, B#RERR

43 E# (IMAI Naoki)
(%4 DC1)
A, FFFEREE

LAEBEIIMIRITND LTWT, 1T A EHET
TR oTn. REELRRICHIGF LIz,

I was only studying and could hardly do re-
search this academic year. I want to expect

next academic year and after that.

B. J&%ifw 3L

1. N. Imai: “On the connected components of

moduli spaces of finite flat models”, Amer.
J. of Math. # T iE.

2. N. Imai: “Ramification and moduli spaces

of finite flat models”, preprint.

3. N. Imai : “Extensions of Raynaud schemes

with trivial generic fibers”, preprint.

4. N. Imai: “On the connected components of

moduli spaces of Kisin modules”, preprint.

5. N. Imai : “Kisin conjecture on the mod-
uli speces of finite flat models”, RIMS
Koékytiroku Bessatsu $#8#{ T 7&.

6. N. Imai : “Filtered modules correspond-
ing to potentially semi-stable representa-

tions”, preprint.

212

C.

G.

MR

. On the connected components of moduli

spaces of finite flat models, fA% = o %
U L, WEKT, 2008 /E 5 A, B T BIAE
BHGRER, LB R, 2008 4= 7 H, Work-
shop on Shimura Varieties, Automorphic
Representations and Related Topics, F#R
K5, 2008 4 11 A, Journées de Géométrie
Arithmétique de Rennes, 7 7 > A, Rennes
K 2000 4E 7 1.

. Kisin conjecture on the moduli spaces of

finite flat models, REIEELGH &+ DA
2, RHERS:, 2008 4F 12 H.

. AHIREHEFALOEY 25 A ZER-ITHONT,

55 6 [RIR IR A B X ) —, SRR R AR,
2009 £ 2 H.

. Ramification and moduli spaces of finite

flat models, %t 2 F—, HILKE, 2009
F4 7, Himt R 2 —, 5ERRT:, 2009
E12 4.

. Filtered modules corresponding to poten-

tially semi-stable representations, %%
£ 3 F—, JUNKE, 2009 4 6 A

. Galois EHOEHEIH A, 5 17 F¥EK

W~ — A7 =L, T A L EER, 2009
£ 8 AH.

. Compatibility of global and p-adic Lang-

lands correspondences, 4R #im%MTEL,
AN, 2009 42 11 A

\\E\

Bk

1. HEB 2R HE, 2009 4 3 H.

AA{R # (OHKUBO Shun)

A.

(GCOE-RA)

WHFERE2E

A IRIRIRD 2R T2 (3D p-basis 38
FRD) B DIRAEE O SERBERAHE R K o p it
B (TRL 1. 2, 3) OMFSEEIT o7,

Vst a £ L wizb 0T, pEEME B,
WZxf L, #axl Galois #f Gal(K®8/K) OFE Sy



# Gal(K™'8 /L) COREEHRY & L C By D5l
LR ENL HWVEER TV 2 03% L O @RS
HETT DLW FIRENTERDYE O Tovita-
Zaharescu Oif KD —fxfba Liz, 2 TiE,
RIRNZEOEEIZ1E J.-M. Fontaine (2 X - T
RERTWE, Gal(K¥8/K) @ C,-&BLo i
Galois cohomology 7% Sen module Dg, & FEIE
% Lie BROFILD Lie cohomology (2 & - CTFL
WwENDZ LB —RITR LTz, 3 T, P. Colmez
(2 Ko TRIRIRDTERDGE TR S LT e,
Sen module % 52 % JAWIBE DML 2 —#KIZAT

-7z,

In the year, I studied p-adic representations of
complete discrete valuation field K with im-
perfect residue field kx (and whose p-basis is
finite) and wrote the following papers 1, 2, 3.
In 1, T extended Iovita-Zaharescu’s work to
the imperfect residue field case: If L is a
sub-extension of K*¢/K, then Bj; contains
L and its completion Eoo with respect the
canonical topology. Moreover, we have Eoo C
(B1,)Gal(K™ /L) The object of the paper is
to give criteria for equality by using Colmez’s
higher Kéahler differentials.

In 2, T studied continuous Galois cohomology
of C,-representations V of Gx = Gal(K*8/K)
and showed that it is described by Lie coho-
mology of associated Sen module Dge, (V'): The
main result is an existence of functorial isomor-

phisms
Koo ®K H?ont.(GKv V) =H" (ga Dsen (V))

for all n (here, Ko /K is a Galois extension
whose Galois group is isomorphic to Z, x Z{
with [kx : k%] = p? and g is its Lie algebra).
This is a generalization of J.-M. Fontaine’s ear-
lier work.

3 is an extension of Pierre Colmez’s work (in
which the residue field was assumed to be per-
fect): I constructed a period ring Bge, endowed
with “an action” of a subgroup Gal(K?#/K_.)
of Gx and a Lie action of g such that
]D)Sen (V) — (]ESen ®Cp V)Gal(KalS/Koo)‘

B. %3

1. S. Ohkubo : Galois Theory of B;'R in the
imperfect residue field case, preprint.
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2. S. Ohkubo : A note on Sen’s theory in the

imperfect residue field case, preprint.

3. S. Ohkubo :
modules in the imperfect residue field case,

A ring of periods for Sen
preprint.

C. HEER#E

1. Galois Theory of B;'R in the imperfect
residue field case, Number Theory semi-

nar, University of Tokyo, May 2009.

. A note on Sen’s theory in the imperfect
residue field case, The 8th conference of
number theory in Hiroshima, Hiroshima
University, July 2009.

A note on Sen’s theory in the imperfect
residue field case, Algebra seminar, Keio
University, October 2009.

. A note on Sen’s theory in the imperfect
residue field case, Algebraic Number The-
ory and Related Topics 2009, University of
Tokyo, December 2009.

2 =F (KAKIZAWA Rybhei)
(GCOE-RA)

A, BFZEAE

Ty HREOMRIEE & 5 S D, R
{rEJFEAR Navier-Stokes HERAp K& Eie—
i O R J ) R A o3 05 R 2 oD W) I (8 LA
RIREZAFZE LT\ 5. RIS, 2 OFIEEEs FUmRs
ORIk 72 il L, R (n € Z, n > 2)
OFREKQ LOHDLARMO RN B H4E
% (Determining nodes) (235 1F % fif O i UL 28 8l
EWVI T 2D, QRIS B ROERTEE)
HFBICRET D ENERMIERETHD.

-
[

I study the initial-boundary value problem for
general semilinear parabolic equations in which
the semilinear heat equation, the Navier-Stokes
equations and so on consist from the view point
of inverse problems for partial differential equa-
tions. In particular, the main research is to
uniquely determine the asymptotic behavior

of time-global solutions to this problem in a



bounded domain ! C R” (n € Z, n > 2) from
the one on a finite set of determining nodes in
Q.

C. AR
1. Determining nodes for  semilinear
parabolic equations, % 6 [EIZFHRE

HRITES, ILEE R, 2010 £ 2 H.

$8:4 [E— (KAJI Shoichi)
(GCOE-RA)
AL BFgTARE

A, PRAEIRELE ZHUCHBET 5 L BEFU Bk
EFEFo T D,

ST, ELWmXCTHREMEERIAL T,
SL(4,R) O—ft LRI EB O K 41
@ Whittaker BA¥OMEIRZFH L=, Z Ofh
RPN GLA) DI AE X NVEBOFEFE R TOE—
AR HERICRIH SN D Z L 2R LTV 5.

I am interested in automorphic representations
and L-functions belonging to them.

In this year, I calculated power series solutions
of Whittaker functions for generalized princi-
pal series representations of SL(4,R) with the
minimal K-type. I hope that this result will
help the construction of zeta integrals for cusp-

idal representations of GL(4) at the real place.
B. J&#ifw L

1. S. Kaji: “The (g, K)-module structures of
standard representations of SL(4,R)”, ¥
FORFHE LR L (2009).

ik Eff (KATO Naoki)
(GCOE-RA)

A, BFgEAE

BEWTHONZ 7 7 7 A 2 BEJ@AE & D 538 K O T i)
W27 77 A v BEREEE E R OZRRIR ORI
DVWTHIE LT,

(WHY(M,R) =R ToH5H L 7S LT v
RO EOFT_TOHEENHERETH BRI
T 77 A VIRRIROL 2 SEfREEEEE S E LT,
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(2n WL b —F A LOREBIICT 774 731
WITSENR SRS & B LTz,

I studied foliations which have transversely
affine structures and manifolds which have
transversely affine foliations.

(1) I classified codimension two complete trans-
versely affine foliations of M whose leaves are
simply connected, where M is T"-bundle over
St such that H'(M,R) = R.

(2) T classified one dimensional complete trans-

versely affine foliations of n-dimensional torus.
B. 5w 3L

1. N. Kato:
on torus bundles over the circle”, master’s
thesis, University of Tokyo (2009).

“Transversely affine foliations

C. ngE%FE

1. Bl b o7 —, hARr Y — L FRE
SO 2000, EREKEE I F— R,

October, 2009.

. Transversely affine foliations of torus bun-
dles over the circle, B# KFH R & %&
I —, HESKRF I, December, 2009

A EE (KAMIMOTO Shingo)
(GCOE-RA)

A, WFSTAREE

FEP RO S PR IC, M HFRIKE, P K50
NEMIC & OIEFEMFFEIZ LY, BT D —1r
DL —NL DB ERT v VIS, K&
RT A =2 %Ete 1 RouiE H . Schrodinger 7
2l (MP P T HRR) OEEWK BT 4217 -
7. BRRIZIEM P P T A WK Bighra9Z
#iim %2 AV Whittaker HFERANFESEH 2 &
\Z X 0 ZDOWK BfiED Borel Z8#ag o gt i
B TED 72 WA OALESCZ Z T O alien
derivative %) ZF~7z.

I did the exact WKB analysis of a one-
dimensional stationary Schridinger equation
with a large parameter that has a merging
pair of a simple pole and a simple turning
point in its potential(an MPPT equation).



This is a joint work with T. Kawai (Ky-
oto univ.), T. Koike (Kobe univ.) and Y.
Takei (Kyoto univ.). Specifically, we studied
the analytic properties (the locations of “fixed
singularities”, alien derivatives at these sin-
gular points,---) of Borel transformed WKB
solutions of an MPPT equation through a
WKB theoretic transformation to the Whit-

taker equation.
B. F&R L

1. S. Kamimoto and K. Kataoka : “On the
composition of kernel functions of pseudo-
differential operators X and the compati-
bility with Leibniz rule”, submitted.

S. Kamimoto, T. Kawai, T. Koike and Y.
Takei : “On the WKB theoretic structure
of a Schrédinger operator with a merging
pair of a simple pole and a simple turn-
ing point”, To appear in Kyoto Journal of
Mathematics, 50.

. S. Kamimoto, T. Kawai, T. Koike and Y.
Takei : “On a Schrodinger equation with
a merging pair of a simple pole and a
simple turning point — Alien calculus of
WKB solutions through microlocal analy-
sis”, preprint (RIMS-1686).

C. HEARE

1. On the composition of kernel functions of
pseudo-differential operators and the com-
patibility with Leibniz rule, 562 WK B f#
Hr & B R FT R ATT, U R S BB R AT I ZE T,
200 8#%5H.

. Formal kernel functions of pseudodifferen-
tial operator of infinite order, %R
53 VB 38 D8 R T AT & B iR, sk
FHEEHTRIERT, 200 942 A

. Exponential calculus of pseudodifferential
operator of infinite order, #[RFEHEH 1
P OB R T IEAT & W fRAT, SRR R R
PRARMTIFSEET, 200 942 .

- ERREEEM O TE R ORI S\ T,
KEBFEATE X —, WK, 200 94
6 H.
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. On a Schrédinger operator with a merging
pair of a simple pole and a simple turning
point, I — WKB theoretic transformation
to the canonical form, #iVTA#EAT & J1%R D
HTREPR, U R BRI ZERT, 200 9
6 A.

. FEATROBE ST VE R R OB RE%L & Fe ST, H
RECF TS B, FERllFEn, KRR
%0200 949 .

. On a Schrodinger operator with a merging
pair of a simple pole and a simple turning
point, Seminar on Functional Analysis and
Global Analysis, HHEBIRT:, 2 00 94
10AH.

. On a Schrodinger operator with a merging
pair of a simple pole and a simple turn-
ing point, I — WKB theoretic transfor-
mation to the canonical form, Asymptotics
in dynamics, geometry and PDEs, general-
ized Borel summation, Centro de Ricerca
Matematica Ennio de Giorgi (Italy), 2 O
094 10AH.

. On a Schrodinger operator with a merging
pair of a simple pole and a simple turning
point, BRFTENT & ZF O JE, BIVE SR K
¥ 2009410H.

£ < H #EF (SASADA Makiko)

(%4E DC1)
AL BFgTAREE
CREPEftRFE, 2 KO0V v VB ORISR IRE T
NEDOFART)FRBIRZE LTz, £72, Sk
MEBFRDO AT MVF vy T OFM, =R LF—
RAEFRD ) A X FFONINV B RDAT—)v
MRRRIZBE T 2 I S D fLA TV D,

I have studied the hydrodynamic limit for
two-species exclusion processes, an evolutional
model of two-dimensional Young diagrams and
some other models. Also, I work on the esti-
mate of the spectral gap of multi-species exclu-
sion processes and the problem of the scaling
limit for Hamiltonian systems with energy con-

servative noise.



B. J&%ifw 3

1. fex FKLT : “ REHHbERS X OSRME L7
OB A F5 SR TR O Tk ) MR, U5
KEEIE L35 (2000).

2. M. Sasada : “Hydrodynamic limit for two-
species exclusion processes”, Stoch. Proc.
Appl., 120 (2010) 494-521.

3. M. Sasada: “Hydrodynamic limit for parti-
cle systems with degenerate rates without

exclusive constraints”, submitted.

4. T. Funaki and M. Sasada: “Hydrodynamic
limit for an evolutional model of two-

dimensional Young diagrams”, submitted.

C. DEER#E

1. B{b LRI & R o s T RUAE T,
Ei L 7~ — L —, 3, 2008 4F 8
A.

2. PRAFED —D D “FERL R DRI T 2R,
RBAAR BAE A % O e R EAT, BOUR,
2008 4 11 A.

3. TR RO BIR, MRS R
UL, UL THERT, 2008 4212 A.

4. ZFERL1 R OFAR S FHGEIR, MR 75k,
SR OEIED, 28, 200941 A.

5. Hydrodynamic limit for two-species exclu-
sion processes with one conserved quan-
tity, Random Processes and Systems, Ky-
oto University, Japan, February 2009.

6. Hydrodynamic limit for two-species exclu-
sion processes with one conserved quan-
tity, Probability and Stochastic seminar in
Zurich, University of Zurich, May 2009.

7. PRAFEN—2 O KL 7R DR S AR,
BORUERGRR T X —, R LR, 2009
F6 1.

8. Hydrodynamic limit for an evolutional
model of 2D Young diagrams, RV
7Y ~—t IF—, FH, 2009 4 8 A.

9. Hydrodynamic limit for an evolutional
model of 2D Young diagrams, Topics on
random media, Kyoto University, Japan,
September 2009.

10. Hydrodynamic limit and fluctuations for
an evolutional model of 2D Young dia-
grams, Stochastic Analysis on Large Scale
Interacting Systems, University of Tokyo,
Japan, October 2009.

G. %¥

HORURY: B ESE RN E (2007)

FOR R PR F B BB A e R AR R
(2009)

&% XKER (SANO Taro)
(GCOE-RA)

A, BFgEAE

S 2R IR L OB B A% L, Seshadri 3K
EMEENDIEOENEE D, ZOITHMEN E
NETFVxy NEAERTHNERDLAREEE LT
DEWREFG, ZNEFAND T & THBRRE &M
FHEENPESN TS, KEETE LR O
NEZFEEL L, BUSERN O 2 2 < S A B
i OB ERRR D Seshadri EHOFHEAXE
Bt $7, TR Ao TRED 4 DL E D%
Ty HE O 5 HIEEREER SO K O R
IR S L2720 b O % Seshadri B3 D
1B 2l > CTRIAT T 72

For ample line bundles on projective varieties,
the positive number Seshadri constants are de-
fined. This numbers measure how much jets
are generated by line bundles, and interesting
geometric facts are obtained by studying them.
This year, I refined the contents of my mas-
ter’s thesis and gave calculation formulas for
Seshadri constants of ample line bundles on ra-
tional surfaces whose anticanonical line bundle
have many sections. And, as an application,
among log del Pezzo surfaces whose anticanon-
ical degrees are greater than or equal to 4, I
characterized those with only mild singularities
such as canonical singularities via Seshadri con-

stants.



B. J&%ifw 3

1. T.Sano : “Seshadri constants on ratio-
nal surfaces with anticanonical pencils”,
arXiv:0908.4502.

C. DEER#E

1. Seshadri constants on rational surfaces
with anticanonical pencils, 75 556 A i

I F—, AR, 20094 5 H 11 H.

. Seshadri constants on rational surfaces
with anticanonical pencils, X%+
I —, AR, 2009457 A 13 H.

. Gross-Siebert D& L OB, REE T
~— A7 =L 2009, ERERE =T
A, 2009 47 A 25-29 H.

. Seshadri constants on rational surfaces
with anticanonical pencils, X%+
I —, JUMRE, 200945 10 A 13 H.

. Seshadri constants on rational surfaces
with anticanonical pencils, % &8k D
KT &2 DJEY, SEKRT, 2009 4 11 H
21-23 H.

. Seshadri constants on rational surfaces
with anticanonical pencils, XE &5+
I, AERKRE, 20094512 H 21 H. .

=% Hfit (SONO-Keiju)

(GCOE-RA)
T seAE 22
&L TITHB VT GL(3,C) DERFIRB O

(g, K)-NEEAE TS 2 0P 78 LT, ERFIREL L1,
L*(K) ®& % K-finite 72 ¥ 5y 25 W % & Bl &
THHORITHY, ZOZEMIZK R g
Lie(G) BMEFILTVWA &V 4D Th D, Zh
FTC,SL(2,R) 2 EDEKSDD /NS Lie B
(B LT (g, K)-IBEOfEE (K <2 g DIEA®
BRI 72 500R) 1R BTV A3, Sk
DE Lie BB LTk, IMEERIIZR & DFF
RIG A EREFEEPR SN TN o Te,
BORNEEO ERIIRBLO (g, K)-INEEOMEE %
D ETOEERIT, K-type DEMEL AL T
WHEWH ZEThD, MHEFEEIL g DIEA
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OHEEZTRTDHZ Lk D, Sp(2,R) DEHL
(BN T ZOBER ORI L, FAUEFE T
FikE GL(3,C) (i L7,
FSCOIRH & LT, I‘E\m.) (g, K)-INEEREE
BN ER) OHRAREZFHTAZ LITLD
GL(3,C) DRk % A 7 DERBEER D 7= 9155y
FRAREED LR ENRMREEIND
THMELRRICBIT A2 EOMETH 5,
B RIC BV TE, 9 ERRoMSREFIA
LT GL(3,C) DERFIRBN G E FE HIT5IREK
DOFEICEF Lz, ZOTFIRMIE GL(3,C) L
DR TH B0, K& <5317 T 1.Dirac-Schmid
FHH, 2.Casimir LOIEANGHE LD HFEX
O 2Oy FREAREWMZLTNWDHI L
DD, Z09 5, Bi#E O Dirac-Schmid HF
REERT DB, THROBAEEE L TERINE
Bl (g, K)-NEHESEIZ X > TR ORI BN EL
NBDTH B, HEAOMRICB T (g, K)-
INBEDFHEIC S| X i %X Gelfand-Zelevinsky basis
EMEEIND K = U(3) ORBLO KRR HIK &
M U7z, FLOMFZELARNC AR HZESE, SRR O[] K
IZ& Y GL(3,C) DERFIFRENHEE D Whit-
taker BAZX O HFREADBMELNTEY ., b
IEREIZSE R ER G SN TND DR, 1T516%
o4 ERio 2 FkEO HEIE Whittaker B
BIHEANTHO R VR S DITIR D Z L3y
72 A BEIXER O K-type (259 21754
BOWBE TR EEZRODZETHDIN, 50
LA K ORBNARREGE DEOHIRKE
Tb, 6 DORMERIZE U T6 2OfEaikE -
TeM, FER AR EONEHREFIH L TEEDITSI
B AE TN O OMIEHREAETERT Z LITHEIIL
72o BHREZTZENCIE Gauss OB L
XV RDIND 0720 BHERRIZ 22 DT
RO E PRI TWERS, PRICKL 28K
OFFHR BB CEDLINDE Z E oz,
LV SR DORBLDYE 2 G H T DB OFEIEIC
B DTIERWrEEbiLd,
T ZETHRIR 2009 FD 9 AHT= Y £ TOHF
HTHDH, TNLURERIIMORETORELIMEE R 5
728, SL(3,R) DERFIKEL) O EE H1T5I%
Oy HFRAEZR~DZ LIz Lz, ZHUEBE
ICHRHEZEREIC L D RV EEPED S TE Y,
K = S0(3) ® 3 &kItd tautological 72 &K BLIZ %}
9% Dirac-Schmid 5F£ & Casimir s O/ERA M
LELNDFEERH LN UDIELSN TV, K
D EHWARERBEOEA L Casimir fTERAEN LK D

- -
0 — —



WHFBRAOLTHSTHAN, FITET N
5 (Casimir fEFAZIZ 2RO LD L 3RO L DD
20o0MBH D) BIEDZ LA, Dirac-Schmid
FREAXO B ECAORMAR 2 FH L, B2k
EHTEIET 5 Z & THWARKRIROGA O
fift, ¥ KO3 RITD tautological 7R EHDEE D
GHIR % RD B = LITREI LT, GL(3,C) D8
A LiFEW, K-type NHPARKRHORETH 7
V) BHE T T D 72 WIRERIZ 7o 72, SL(3,R)
T M OFRERRON TS, 3RITE TR
OAVXEEMIC+5 TH D, Whittaker B D
GanoOEMEIC IV T OMESRIT Gauss D
AT REE 2 VTR T Z E IR 2 0 TIiE 2
W EIIFEE N D, BUTEITREE DR OER
PEZEROTDZ & T, &Mk e oS
FRLEIEZNL T BIEHTH D,

For some small semisimple Lie groups, the
(g, K)-module structures of standard represen-
tations are completely described. For exam-
ple, the description of them of SL(2,R) is
found in many standard textbooks. How-
ever, there exists few references for Lie groups
The difficulty of describing

the structures of them depends on the fact

of higher rank.

that the K-types of Lie groups of higher or-
der is not multiplicity free. The (g, K)-module
structures of some standard representations of
Sp(2,R) are investigated by T.Oda. Further-
more, T.Miyazaki applied the same method to
Sp(3,R) and SL(3,R) , and S.Kaji SL(4,R)
In my master thesis , I use this method to
study the (g, K')-module structures of principal
series representations of GL(3, C).
Next, I studied the differential equations satis-
fied by the matrix coefficient of the principal se-
ries representations of GL(3, C) and SL(3,R).
I considered two kinds of equations;l.Dirac-
Schmid equation and 2.the equation from the
action of Capelli elements. In the construction
of Dirac-Schmid equation of GL(3,C),I used
the result of my master thesis.I succeeded in
the computation of power series of class one
case in GL(3,C),and class one and three di-
mensional case in SL(3,R).Now, ’'m consider-

ing the relation of matrix coefficients of princi-
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pal series representations and Gauss’ hyperge-

ometric functions.

Fe 2 L

1. Keiju Sono :
“The (g, K)-module structures of principal
series representations of GL(3,C)”
Master thesis , University of Tokyo 2009

O EER

1. (g, K)-module structure of principal series
of GL(3,C) (LR FEELRL 7 FEFE
2008 42 11 A 3 B, RAJE 0 EGR A 4
IS —I120)

FFE {&1F (TIBA Yusaku)
(GCOE-RA)

AL SRR

FIR LD Nevanlinna B 258 L T 5, &<
VZRRTTAE I ZE M 0> & B O R O FERE SR
I 2 BRUN T ZE ] O ERIEIBR A BFFE L CTd, 2
O IEAI#RR A I~ 5 J7ikE LT, Demailly 12 &
% meromorphic partial projective connection
% Nevanlinna BFRIZHAAT Z LI LT, £
W& 0 BRG] ECIERIER T2
IRNE D I O SRR ETR LT,

I study the Nevanlinna theory in several com-
plex variables. Especially, I study the holomor-
phic curves in the complements of the hyper-
surfaces of high degree in the complex projec-
tive space. To study the holomorphic curves,
we use the meromorphic partial projective con-
nection which is defined by J. —P. Demailly and
the Nevanlinna theory. We show the conditions
of the hypersurfaces such that the holomorphic

curves are contained in the proper subvariety.

C. HEA%E#
1. xU7 ) T ilime L 28 o8 L
Fik, SEBEEGRAE I —, BEARRT, De-
cember 2008
2. A new method how the Nevanlinna theory
in several variables. #HZfET M I F—, W
TR 2009



3. Schwartz OFEIZ X Dl FFqw. GCOE E
FHFEEIF—, EFREEZAERS 2009

H# ( TIAN Ran )

A WFFEREEE

AT & 5t & #5 M1 dh i o Mordell-Weil #5112
DOWTCHFFE L CT& £ L7, $FIC Davenport A%
KO —fEOFEM hE ~DIEENE SN 7- O Thif
SHERCH T, Zeds. ANCEH W 228l CA £
T T 25UIAFEREINE LT,

In this year I continued to study the Mordell-
Weil lattices of elliptic surfaces, and an exten-
sion of Davenport’s inequality to general ellip-
tic surfaces was obtained. An article on this
theme is in preparation. On the other hand,
an article on traffic CA, which was written be-
fore, was published in this year.

B. %3

1. R. Tian : “The mathematical solution of
a cellular automaton model which simu-
lates traffic flow with a slow-to-start ef-
fect”, Discrete Appl. Math. 157 (2009)
2904-2917.

5 ¥ (Ma Shouhei)
(%4 DC1)
A R

1. K 3o Kahler €274 @ 0k A7
& twisted Fourier-Mukai partner @ BEfR % F7~.
FEN 1% LT 52 L& L=, 20)F
fif & LTOWITH AT OB ARE I, £z,
B 2 2 FE 9 K 3 i @ twisted Fourier-
Mukai partner O3 EEE L5 T, AEEH D
IR FiEx 5 2 72,

2. Abel hif 2 #5 M d#RE O BRI RS 500
FHRNWL 2H DR, EEME 2 It 2 kIEXD
Hima o TAXELE 22, ZU3EE- =4
DORAE B SFH-ANTH 5.

3. K 32y Kummer i & X9 5 7= 0D
B0y Gk 2 A BEUA B oD Hodge 13 &4 -
Thx7z,
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1. T proved that the 0-dimensional cusps of the
Kahler moduli of a K3 surface are in one-to-
one correspondence with the twisted Fourier-
Mukai partners of the K3 surface. As an ap-
plication, I derived a counting formula for the
0-dimensional cusps. I also gave a classification
theorem for the twisted Fourier-Mukai partners
of Jacobian K3 surfaces.

2.

decompositions of Abelian surfaces into prod-

I established a counting formula for the

ucts of elliptic curves, completeing the work of
Shioda-Mitani.

3.
istence of rational maps from K3 surfaces to

I gave a Torelli-type theorem for the ex-

Kummer surfaces.

B. J& 3 3L

1. S. Ma : “Fourier-Mukai partners of a K3
surface and the cusps of its Kahler mod-
uli”, Internat. J. Math. 20 (2009) 727-
750.

. S. Ma: “Twisted Fourier-Mukai number of
a K3 surface”, Trans. Amer. Math. Soc.
362 (2010) 537-552.

. S. Ma: “On the 0-dimensional cusps of the
Kaéhler moduli of a K3 surface”, to appear
in Math. Ann.

. S. Ma : “Decompositions of Abelian sur-

faces and quadratic forms”, submitted.

. S. Ma : “On K3 surfaces which dominate

Kummer surfaces”, submitted.

C. ngE%FE

1. Fourier-Mukai partners of a K3 surface and
the cusps of its Kihler mooduli, KKK
REEMTEFR KM 2 J—, KBRS, 2008
6 A.

. K3 #himm o Fourier-Mukai partner {22V T,
FEER S RRIATIStE S, R SH, 200847 A.

. 0-dimensional cusps of the Kéhler moduli
of a K3 surface, MS Seminar, IPMU, 2009
F2 .



. On the 0-dimensional cusps of the Kéhler
moduli of a K3 surface, {4# 8+ I F—,
AT ERT, 20094 3 A.

. On the 0-dimensional cusps of the Kéhler
moduli of a K3 surface, {8+ I —,
AR, 2009 45 A .

. Abel #himiD iR & 2 B, AESM &
F—, HEURE, 2009 4F 6 H.

. K3 i & Kummer #imm oM oA 54
IZDOWT, Rk SR IRIFEE S, EJR SH,
200947 H.

. Unirationality of the moduli spaces of 2-
elementary K3 surfaces, {X55% (i I =Hff%¢
. BERT, 201043 7.

=f 513 (MIMURA Yoshifumi)
(GCOE-RA)

AL WFFEREEE

BOGHEBCRERUT 1T DIBHBIROMEATI 72 &
DWFFE AT > T D, KRIZ Keller-Segel (2Bl
WA FE> T 5. ZO—44MIZ Keller-Segel %,
& U blF Parabolic-Parabolic & 0 & At &
LCTEREL, EZ0BRANLBHEO AT =
ALEHBMT LT,

I am researching the blow-up phenomenon and
the traveling wave of the reaction-diffusion
equations. In particular, I am interested in the
Keller-Segel system. In the past one year, I
characterized the Keller-Segel system, particu-
larly parabolic-parabolic type system as a gra-
dient flow and showed the blow-up mechanism

from this point of view.

Il B2 (Yokoyama Satoshi)

AL SR

SPDE, stochastic Navier Stokes equations (Z}4
B R

Navier Stokes 522 random 72 EFE AN x 7=
TeRAmI oy HRERUT DN T, FIFRDIFIE & invari-

ant measure (ZDOVNT,
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My research is about SPDE : Navier Stokes
equations with a random force, existence of

weak solutions and the invariant measure.



ELREREFEE (Master’s Course Student)

Rk
A WFFEREEE

N ZO LoD h—F A& FO WL %
AL 32, A%z N OBEBNREREKSE LTS,
FHKIX, A OZERZEMH DIk L CTHATERK~
DHEB/REFERL, DDA T TIVERA L FOBHR
ZOERKROEER Td 2 ALK IZ AR T S
NHZEERLIE, ZOATTIVIRA » hDE
MOEHRKICE S TEE S slope &EWVOHEILZN
D exceptional slope DFEM & 725,
ZOEHRRDOA T TNRA Y MIHRRIZE -
T—#RESNTVD, €I TRIFHERDOT
BaBB L, SOIZEDATTARA v b &
FET 2 EITEI LT,
ZORERNBOE DD N —F AR FEFFD 3R
ZEEIRD exceptional slope DWFFEITEZNLD T &
LTV D,

i% (ANDO Ryo)

Let N be a once-torus-cusped hyperbolic 3-
manifold. Let A be an ideal triangulation of
N. Yoshida defined a map which maps the de-
formation variety D of A to a unit ball, and
showed that this map maps the ideal points of
D injectively in the unit sphere which is the
boundary of the unit ball. The values slopes
defined by the images of ideal points are candi-
dates of the exceptional slopes of N.

These Yoshida’s ideal points are partially de-
termined by Kabaya. I improved Kabaya’s
method and succeeded in determining many
other ideal points.

I expect that these results help the study of the

exceptional slopes.

B. J&%ifwm 3L

1. R. Ando : “On Yoshida’s ideal points of
deformation varieties of once-torus-cusped
hyperbolic 3-manifolds”, &+

AlE Zth (ISHIZAKI Shinya )

AL WFFERE
Schlesinger HE#2 (SCF) &9 U —~ 2 ERKH
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= Fuchs BUE#y HFRERRICH L TER S
% middle convolution } O addition & FEIEAL2
AR BRERN I G TWD, 2 OEEITH
SHBRROBERIMERLT 723 U R8T XA —F D
ZRAFL, EE OB T rigid 72 SCF X2 b
OEAEOAHREI DMV K LIZL Y 1D SCF 12
IMETXDHIENMBNTWS., £, FLL
U —~ Bk B CER &7z Fuchs BV 5 7
R TH D2 KARERER (ONF) (23t L T
REILDIEK « M/ & W D BIENER SN TR
T OFET S [AERIZBER rigid 72 ONF (X 1
D ONF (2R TE A Z ERHMLINLTND.

Z ORRILOYEK - Hi/ MEVEIZ £ o T ONF O
Fe X —ARaen DL ) CERmINSENE R
RIIZREIR 2 Z SIZE LTZ. Zhuc kv, &
H ORI T rigid 72 ONF O 7 R I —/ER ot
RLabh A Z ENAREL 2o T

-
[

-
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Middle convolution and addition are opera-
tions defined for Schlesinger canonical form
(SCF) which is the Fuchsian ordinary differ-
ential equation on the Riemann sphere. It is
known that these operations preserve the ir-
reducibility and the number of accessary pa-
rameters. Moreover any irreducible and rigid
SCF can be reduced to a rankl SCF by a fi-
nite iteration of these operations. Yokoyama’s
extending and restricting operations are oper-
ations for Okubo normal form (ONF) which is
the Fuchsian ordinary differential equation on
the Riemann sphere. It is also known that any
irreducible and rigid ONF can be reduced to a
rankl ONF by a finite iteration of these oper-
ations.

I studied these operations and described how
an extending and a restricting operation trans-
forms the tuple of monodromy generators of the
original system of ONF. It enable us to calcu-
late the tuple of monodromy generators of any
rigid irreducible system of ONF.

B. J& 3 3L

1. ISHIZAKI Shinya : “Multiplicative version
of Yokoyama’s operations and the mon-
odromy generator of the system of Okubo



normal form”, Master’s Thesis, University
of Tokyo (2008).

C. HEARE

1. Middle convolution ®fi##t — Dettweiler-
Reiter (24% %5 —, Workshop on Accessory
Paramaters, FUX KT ERERE I F—
7 A, August 2008

. ML D extension OFEIERR & middle con-
volution, Workshop on Accessory Para-
maters at Kumamoto, BEAS K%, February
2009

. Multiplicative version of Yokoyama’s op-
erations, h7o v — & RIGHOFHEAE 2009,
HHERFERERY I J— 17 %, October
2009

fEk &FE (INATSUGU Haruhiko)

A, BT

2009 VL, RTT 4 VT 4 HEEIZOWTHFSE
TV, 2O TE LR EF V. BRI
DOYEFTIE, BERTT 4V T 1 OBEGRATESL
WL TWDED, EFIEIRTT 4 VT 1 ilafe
DIRADHETE ZWFZE LT-. p IREEBIDSATHIZE %
IGHAL, BEEEEHRWD LW 7 Fa—F &8
AL, 7, RRAOWEDOREE S, iy
PREOBWR T2 2 e TE . Z O3
X, VXY T EELRTT 2 U T BRI L
T, WHREMZHZ L COIUSEAT S 2
LB TED.

I investigated volatility estimation and wrote a
master thesis. In this field, the theory of inte-
grated volatility is already investigated. How-
ever, I investigated the estimation of path of the
volatility process. To this end, I applied the re-
search of p-variation and used kernel function.
Furthermore, rate of the estimation was proved
in the sense of the mean integrated square er-
ror. This research is valid for the volatility
process with jumps, if it satisfies certain condi-

tions.
B. %%
Inatsugu, H. (2009), Weighted Variation and
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TIts Application to Volatility Estimation, master
thesis.

C. ngE%FE

A% 21 £ GCOE FTFAf3es | EatmisE I+
ST FRN— g VIZESSEERS] 2009
8 H 29 H, A FARIRFERKFEGABER AR

1+ Ft (UEMATSU Tetsuya)

A R

REEHEEOFABFICEADIMEOVDE DL L
T, REEARIRD Hasse B, T 72 KA |
DORBSHERIZHK L TT R TOMMEIZRT 5 58
TR 2 B2 DMAET 2RI, A B
FTHENEID, EWVHZEICETHILORHS.
ALEFENX, =@ Hasse JRERIZ KT 5 KB OERR,
FED12E L THLATWD, Brauer-Manin
[EEOROBNEHNDLZLEAFL LT, 22
225, Brauer BEOTTEOEDEDHDH Z EIZAR
(BN D JRPTRHIGAE & PN D 5RO E
WZHERE YT, e EtED . FERBERIT, &
LIED T T, ZORmpTEHE 5425, /ETHINCiE
EMEHBTHY, SHIZFELL, En by
2RI L TR =BT 200N ZEDTF
22D OFHili A BRI ChH 2 72, LWV H DT
H5D.

UEORRITELRIXE LTEED, L.

As a problem related to the rational points of
algebraic varieties, that of the Hasse principle is
known. This problem asks whether a given va-
riety over a algebraic field has a rational point if
it has a local-field-valued point for every place.
In this year, I am concerned with the Brauer-
Manin obstruction, which is used for construct-
ing counterexamples of the Hasse principle, and
studied the properties of the local evaluation
maps induced by this obstruction. I proved
that under a certain assumption, this local eval-
uation maps has a locally constant property,
and moreover I gave an explicit evaluation of
the nearness of points to have the same image
under this map.

I submitted these results as a master thesis.
B. FFam 3L

1. T. Uematsu: On the Local Evaluation



Map of the Brauer-Manin Obstruction, ¥
R 21 4 U R SEE iR

DAUAD LA (UZUN Mecit Kerem)
A, WFFEREEE

Research is mainly focused on the components
of the Noether-Lefschetz locus. It is defined
as the locus in the moduli space of smooth
surfaces of degree d in P? such that it con-
sists of surfaces which contains curves that
are not complete intersection with that sur-
face and an another surface. The classical
Noether-Lefschetz theorem suggest that it is
proper for d > 4. Also it has countably many
components by the construction of the Hilbert
Scheme. Questions arise concerning the codi-
mension of the components. M. Green showed
for d > 4 the codimension of the components
are > d — 3. Also M. Green and C. Voisin
seperately showed that the only maximal com-
ponent is the family of surfaces which contain
a line. Several extensions to higher dimen-
sions are done. One is to define the Noether-
Lefschetz locus as the locus of surfaces X where
H"(X,Q NnH™"(X) # Q ie. the Hodge Con-
jecture is not trivial for X. Following the same
idea one can define the Noether-Lefschetz lo-
cus for Beilinson’s Hodge cycles as the locus
of surfaces where the Beilinsion Hodge conjec-
ture is not trivial. The above two problems
are completely open in general case, however
the cases concerning the smooth surfaces which
are complements of two or three plane sections
in a smooth surface are solved by M. Asakura
and S. Saito. Research is done to extend this
result to higher dimensional cases where the
Noether Lefschetz locus for Beilinson *s Hodge
cycles on the complement of n or n + 1 hyper-
plane sections in a smooth projective hypersur-
faces in P**! are studied. Infinitesimal varia-
tons of Hodge structures and generalized Jaco-
bian rings for open complete intersections are
main tools whereas properties of Higher Chow
groups are essential. A non-optimal bound for
the codimension is obtained. Furthermore a
conjecture about an optimal bound on the codi-
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mension and a conjecture about the explicit de-
scription of the maximal components are stated
with some supporting facts. Current research

goal is to prove those conjectures.
B. 5w 3L

1. M.K.Uzun : “On the maximal components
of Noether-Lefscetz locus for Beilinson ’ s
Hodge cycles”, MSc. Thesis The Univer-

sity of Tokyo (2010).

KNIFHZ5 (OKAWA Shinnosuke)

A R

k 2158 p > 0 OREIPAIKE L, X C PR 2k
Jtr, K d D effective algebraic cycle &9 %.
DX X NEZ b L& T Chow ()
BETHLNENEHET D & M i
HTH Y, FELMIZIZP7< &6 D. Hilbert K
WCETEINDIEDLZENTED.

D. Mumford KR35 L7 L 91T, X £ D
Chow divisor Z(X) C Grassg(n—r,n+1) =G
ORFFRENEWVIZE, X 1T Chow ZEIZ/R DR
TV EW ) BN FENA LI TN D, FERRIC
FE O ICTBNTZED L D RN 2 28 BT
WEDTER, FNIARFEDOIHRICBNTENDL R
FEHOGAYET 2 Z N T& -, 12HD
FERIE, X DR TR 3 L LD &
&, 2 Chow ZEICRD EVNIHLDOTHD.
H 9 1213, log pair (G, Z(X)) @ log canonical
threshold 73 2L 10 $, KEVIFIZ X 7% Chow
BEICRDE NI EDOTHD. 0 DAL
DOWTIE, RIF TR THY, BEIX
Y. Lee G723 2008 4EIZFERA L Tz,
EEEOSGE WA ZFEHT 5720121%, &b
HIZOWTHIEH 0 DGE L IFRERLFEmE L
RITNEZR B0, IOV TIE, EEKT
EFRSNEIEZEK 0 EFICY 7 M D
ZEIZkY, B0 DGEDORREFINT S &
WO FEE AW [FAERO FEEBRE DA
b L &9 LR DTS CIXREN H -
7o, BEIZOWTL, B0 DSEOA Y VT
JVOFEAZEUNTHEIET D 2 &I Ko TR
LHHENTET.

-
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Let k£ be an algebraically closed field of char-
acteristic p > 0, and X C P} be an effective



algebraic cycle of dimension r and degree d. It
is a classical problem to determine the Chow
(semi-)stability of such a cycle X, which dates
back to D. Hilbert.

As D. Mumford pointed out, X tends to be
Chow stable if its singularity or that of its Chow
divisor Z(X) C Grassg(n —r,n + 1) =: G is
better.

in characteristic 0, and this year I extended

Actually there were two such results

them to positive characteristic cases. One is the
Chow stability of nonsingular hypersurfaces of
degree at least 3. Another one is a sufficient
condition for Chow stability in terms of the log
canonical threshold of the log pair (G, Z(X)):
namely, X is Chow stable provided that the
inequality lct(G, Z(X)) > 24 holds. In char-
acteristic 0, the former was classical. The latter
was proven by Y. Lee in 2008.

In order to prove those results in positive char-
acteristics, we need different arguments from
those in characteristic 0. In the proof of the for-
mer, I took suitable lifts of given hypersurface
to characteristic 0, so that I can use the cor-
responding result in characteristic 0. I tried to
show the latter by similar arguments, but there
was an obstruction which I could not overcome.
Instead I modified the original proof in char-
acteristic 0, so that it also works for positive
characteristic cases.

B. ®FEiH

1. S. Okawa : “Extensions of two Chow sta-
bility criteria to positive characteristics”,

preprint.

C. DEER#E

1. Chow stability criterion for projective hy-
persurfaces via F-singularities, &5 6 [F] [ #
it~ —A 7 —)L, SLERF, 2009. 8. 27,
R A MY I —, BACKRS, 2009. 9. 8.

I

. Extensions of two Chow stability criteria
to positive characteristics, {RE&{Mt& I
F—, BHERE, 2010. 2. 1.
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A& F# (OSHIMA Yoshiki)

A, WFFEREEE

Vogan-Zuckerman 3ERBIFNNEE A, (X) ORIFRED
SIRESDHIRIC SN T O EAT> 72, BB
it % Aq(\) IZ2OWT, ZOH/N K-type D4y
file & b U C oI AN Bl 2 250k BE RN 4 1
L7z, E£72, HDOFRIRT 7 AD Ag(N) IZxt
L T BB 22 0 e i s A5 7.

-
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I studied the restriction of Vogan-Zuckerman
derived functor modules to symmetric sub-
groups. For discretely decomposable A4(A), T
constructed derived functor modules which ap-
pear in the branching law of A4()) correspond-
ing to the decompositions of minimal K-types.
An explicit branching formula for some partic-
ular class of A4(\) was obtained.

B. 8 FKm
1. Y. Oshima: “Restriction of derived functor
modules to symmetric subgroups”, B AKX
FETFRSC (2010).
G. ZH

2007 4E B B HE LD E

BH ES$E (Okuda Takayuki)

AL B

FATFE Y —~ EE RN I T B AE e L
WA bo TR, SHEEIT SL(2,R) OXIFRZEH
~OEAVERZ DWW e & 1T o 7o, R
*FRZEM G/H < SL(2,R) AEA/ER LSS
Lok, FHEBERICL>THESA TV, #
IHELFR BT, G BEREHM Lie B TH
% &9 Rt RZER G/H oW T, SL(2,R) 23
EAICER LSS bOEsME LT,

T am interested in discontinuous groups for non-
Riemannian homogeneous spaces, and I studied
proper actions of SL(2,R) on symmetric spaces
in this year. The classification of irreducible
complex symmetric spaces G/H which admit a
proper action of SL(2,R) were known by Kat-

suki Teduka. In my master’s thesis, when G is



a real linear simple Lie group, I classified sym-
metric spaces G/H admitting a proper action
of SL(2,R).
B. JE#Gm L

1. BHEESE: “Proper actions of SL(2,R) on

real semisimple symmetric spaces”, B K

FAE LR (2010)

2. BHPESE“AERBRICE T 5 zeta ZHEA L
WA VERZE D BRI O T, IR 5P
FEATAFSE T o FE i I S BRI T 7 2.

3. BHMETARERER LD ) —~ G AR
([ZDOWT,) R BT JE Tl JE 8%,
1593, pp.145-153 (2008).

C. NEERE

1. “RERE LDV —~ AGELIC oW
A R & A S Wi, SO R R
AT RIFSERT, 2007 £F 12 A

“Riemann hypothesis analogue for invari-
ant rings,” The 23rd PNU-POSTECH Al-
gebraic Combinatorics Seminar, it TF}
K% (%), 2008 4 1 A

CARERBRICBIT D zeta 2T E S TEH
FEOBURIZ OV, Lie Biéf - Bt
F— HHKE, 2008 4E 7 A

“Relation between zeta polynomials and
differential operators on some invariant
JSPS-RFBR HE U —72 v ay
7" Harmonic Analysis on Homogeneous
Spaces and Quantization, B 5 K% ER[E
pit I F— oy 2 (BES), 2008 4E 8

rings,”

CRERBRICEBIT 5 zeta ZHEHA L MO TEM
FORERIZOWT,” KBl & IE AT HLERFn i
BRIz 287 LR, 5 RS AT
WFSEHT, 2008 £4£ 9 1

S AX (KASUYA Hisashi)

AL BFZEAREE

TR FE AT 2 F 022D de Rham A€ k E—
HERIZOWTHIEE LTV 5, S4EE T virtu-
ally polycyclic # ' ® Eilenberg-Maclane ZZ[#]
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K(T,1) 7 formal & 725 & 5 kb & 5 27,
FOLEMELIZ. T BDRO Y —FEG O lattice D
HIRNBIERE 7252 TH D,

G=R"xR"

R* @ R™ ~OfERIE-HH,

I study de Rham homotopy theory of spaces
whose fundamental groups are solvable. In this
year, I give the criterion for K (I',1) to be for-
mal for a virtually polycyclic group I'. We
prove that K(T',1) is formal when T is a fi-
nite extension group of a lattice of a Lie group
which is a semidirect product R™ x R™ such

that the action of R” on R™ is semi-simple.

B. J3Kim

Hisashi Kasuya, De Rham homotopy theory
and the algebraic hulls of solvable groups, #
FORFHE LR

%5 &% (KATSUSHIMA Yoshifumi )

AL DR

Z RO 2 K 5 FIAZEIE LT, &
TRFEMTTERFE & L CoESERFEIL, Gevrey
ZEH EOFFERZETHD Z LR, FRTHR
TEs IR Uiy R & Ak 7 5
HET 25 LT Gevrey B s LTSN R
¥H2LERL,

I investigated the method for calculating the
I

proved the difference operator as an infinite or-

formal solution of difference equations.

der differential operator is a bounded operator
on the Gevrey space. And in particular, the
linear difference equation is formally solved by
the similar method for differential equations.

B. %%
1. B #hGevrey ZEl EOFFAIEAR & 2=
i RERY (& 170 30)

C. mgE%FE
1. ZoHBRROMO Gevrey 848, IETREX
W~ —t I — (2009 4 8 A)



®R B (KANAZAWA Atsushi)

A, BFgEAE

Calabi-Yau ZEEARO (2%, BLUI T —XF
PEIZDOWTIFE L T 5, SFEE X Kahler £V =
T A ZE/IN 1 IRTETH B & 9 72 Calabi-Yau £k
BThH->T b=V v 7 ZERIKFEHZEM D5ERAL
XTI D 72 b DEHTTIT 4 D EARAYITHERL
L& DNAIARE EERE LTz, T 613 Calabi-
Yau #5553 RO 53 FEEGR > B Z OAFEN T
BN T THD, SHIZ, J.Boehm K
(2 & B %F 13 @ Calabi-Yau ZRKD 3 5 —xt
FRIMEIZBIT A TARIZ DOV T, FO— a2 fifk L.
ZFhz EFRo 4 >0 Calabi-Yau ZEEAICR LT
bt DIk LEE, ThbDnT—%
FRIRIZE DB E Y 2 7 A4 ZZH] LI22 SDKEK
LS ZRF > TWD 2 EBDD0 . K2 TG
95 B E TG K OB HIEWERERE B 5
CHIfTENG, UbaFd=boaELinT
ELTRRILE,

My research interest lies in the geometry of
Calabi-Yau varieties and mirror symmetry. I
constructed 4 new smooth Calabi-Yau 3-folds
of non-complete intersection type with A'"! =1
and determined their fundamental geometric
invariants. The existence of smooth Calabi-
Yau 3-folds with the computed invariants was
previously conjectured from the view point of
Calabi-Yau differential equations. I also solved
a part of the mirror conjecture for the degree 13
Calabi- Yau variety proposed by J.Boehm, and
furthermore generalized the claim for Calabi-
Yau varieties I obtained. The mirror partners
of these turned out to have 2 maximally de-
generating points in the complex moduli spaces
and the corresponding geometries are expected
to have deep relations in their derived cate-
gory. The above study was summarized to be

my master thesis.

B. ®Fim

1. &R . “On Pfaffian Calabi-Yau Varieties
and Mirror Symmetry”, FEKFRKFRBEEK
R SERHE T 5m 3C (2009).
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¥ £ (KAWAMURA Akihiko)

A, GRS

A= RETFTNVOPFA T, A7 Ly REKAM
ORIV E LThH X, Y 27 B XUk,
EN DR DASETHGET VAR L, EEH
L LT, MR~ AT o P — VHIENFIET D
7DD+, BEE L 2 b WEEOHIE
M. WiBOEMIEE R Uz, 05
KEOFIE L CI—mET Yy - AT a Mo
A EZ Y B, BT reiBEic kb
R Z 5 2 7,

T analyzed a hazard model of a financial market
under a given spread as a decreasing function of
the stock price. The market consists of default-
free bonds, stocks of a corporation and bonds
of it. Three main theorems are proved; a suffi-
cient condition of the existence of an equivalent
martingale measure, a condition under which
the market admits arbitrage and completeness
of the market.

gent claim, an Europian-option-type convert-

As an example of a contin-

ible bond is presented and computer-simulated
with Monte Carlo methods.

B. J& 2 3L

ATV RE5 2 -REOAEE TV (1 L3,
2000)

mi5 — (KOBA Hajime)

AL DR
RSO 70 & ORI iR 2 HIERFEAR & W
5o HIERTRAEOEZL, FHEORE DL E
ATt U4 e A=A« TURAY FEKX
TERUIND, FAE, FOHRAOE LM %
1T-oTW5,

A large-scale fluid such as the atmosphere and
ocean is called geophysical fluid. The domi-
nant equation of the motion is a Navier-Stokes
Boussinesq equation with Coriolis and stratifi-
cation effects. I study the equation from math-

ematical analysis.



B. F&Fdm

H. Koba, “Analysis on the Rotating Navier-
Stokes Boussinesq Equation with Stratification
effect ([FIFESORLE DR & 2 1o MERITIA T T2
KOMHT) | ELH L.

C. DEER#E

1. “RIBORELE 2 -y~ U JBOLENIC
SWT?, GCOE & 2 — THEICIN 5%
FATONWTY, FURKRFERF BRI
B, 201042 A.

“Global solvability of the rotating Navier-
Stokes-Boussinesq equation with stratifi-
cation effect with decaying initial data”,
JSPS-DFG Japanese-German Graduate
Externship Internatinal Workshop on
Mathematical Fluid Dynamics, Waseda

University, March 8-16, 2010.

“RRJE DB A G LT HUER TR IR R RO
R R — B T EME” . HARHUE 2 2010 48
EES BERERF 201043 A.

#% £ (GONGYO Yoshinori)

AL DR

FF, REOEAERR B A RFD 3 IRJLHE Fano %
KRR O SO HER 7N semiample T 5 Z & & FF
B L7z, & 61T, MBI HESS ) Fano xt @
ST A HE IR F- A3 semiample 7> E 9 b9
MEE R -7-. £ LC, 2O 2%+ 5
TR —RITITR Y SET2 72N 2 L B B
\ZL72. % Z T semiample & 725 T4 &b 24k
REL, ZOH & THRERAMEAER 178 semiample
LD Z EEFEA L. ZOREE, FRZ, lc center
D3 & 1 IRTE DR BHIEYERF R 5 2 10 4 ot5s
Fano ZHAKD KR 173 semiample TH D =
L AFE Lo, F70, MEAOEEMESS &Y Fano
xf D Kleiman-£RSEDHFIEHIT - 77,

I proved that the anti-canonical divisors of
weak Fano 3-folds with log canonical singular-
ities are semiample. Moreover, I considered
semiampleness of the anti-log canonical divi-
sor of any weak log Fano pair with log canoni-

cal singularities. I showed semiampleness dose

227

not hold in general by constructing several ex-
amples. Based on those examples, I proposed
sufficient conditions which seem to be the best
possible and I proves semiampleness under such
conditions. In particular I derives semiample-
ness of the anti-canonical divisors of log canon-
ical weak Fano 4-folds whose lc centers are at
most 1-dimensional. I also investigated the
Kleiman-Mori cones of weak log Fano pairs

with log canonical singularities.

B. J& 3 3L

1. Y. Gongyo :“On weak Fano varieties

with log canonical singularities”, submit-
ted (2009), f&+t:5@ L.

C. HEER#E

17— RS R R DN E T DN T
(Birkar-Cascini-Hacon- McKernan Off:5+
DFRAT)”, R < —, HILKRE, 2 A
2009.

L TETIOVOAFAE, EHEER, ET LD
AHRRMEIZ > T (Birkar-Cascini- Hacon-
McKernan Of:FDFEM)”, REEE TS
X —, ALK 3 A 2009.

. ”Example of a plt pair of log general type
with infinitely many log minimal models”,
Rt I —, BAKRSE, 10 H 2009.

. ”On semiampleness of anti-canonical divi-
sors of weak Fano varieties with log canon-
ical singularities”, fFH St I —, HAK
%, 12 A 2009.

. 7On weak Fano varieties with log canonical
singularities”, BRI & I - —, K
.1 A 2010.

SRS YE S A FFo 59 Fano AR IOV
T, BlEE N 2 O —, 3R, 2 A 2010.

. 7On weak Fano varieties with log canonical
singularities”, fREER(T I =IF7EES, BE
K7, 3 H 2010.

L O HECIRE UE i A F7059 Fano ZEEIRIZ OV
T, BARES 2010 4RSS, BEIGKE, 3
H 2010.



ik f2— (KONDO Kenichi)

A, BT

FE R RIRE S R TITARTR FE A ST STV D A8,
ZOFIZIERHEEER KP SRR H 5, 20K
FERUZ 2006 A2 HEH S 4L, Darboux & OY
I Darboux B X AN ML TWD, —
¥, FErHE KP HREROFFIIME Y 2O FEIC
Ko T ENTEY, 2O TH 2008 14z
RINTFERIRNTIECL 2 bOBEEH SN
Do TRl D Z O FIEITIE AL HERLEG OO AT AE
HERLTWENLTHD, LoT, ELGH
IZBWTIEE O F kA IE nf R KP il
T 52 R A, ERITHPI LT,

F 7o, A F T THABER TR 50 SR IR AT HLEE
KP SR L STV oo 7223, Bk KP
FREXD DT E RS, MIRERIEIC K-
T2 R A ZNELND Z ERmbhn
TWo, EoT, LG EITBN TR
IR FIEIC Ko THLOBERCTRE 3 R 3 H AL 5 D
TEBRWNEZZ B, BRIV TIEE
B FE AT KAV 5 & JE nT ik 2 Yo
FHIERE255 2 LTk Lz,

Noncommutative integrable systems are ac-
tively studied recently and among which is
This

equation is proposed in 2006 and its solutions

noncommutative discrete KP equation.

are constructed by Darboux and binary Dar-
boux transformation. On the other hand, solu-
tions to noncommutative KP equation are con-
structed in several ways and Sato-theoretic con-
struction proposed in 2008 is of special interest
since it suggests the possibility of noncommuta-
tive Sato theory. Thus in the master thesis this
method is applied to noncommutative discrete
KP equation and solutions are successfully ob-
tained.

Noncommutative discrete integrable systems
other than noncommutative discrete KP equa-
tion was not known before. Discrete KP equa-
tion is known to give many other integrable sys-
tems through reductions, coordinate changes
and limiting procedures. Thus, other noncom-
mutative discrete integrable systems are ex-
pected to be discovered by similar methods and
in the master thesis noncommutative version of

discrete KdV and 2-dimensional Toda equation
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are successfully obtained.

B. J& 3 3L

1. R — Ve RRERR A TFIEIC K 2 I RT L ATAR
3 R DOFEORERL” | FURKFE TR 3L (2010).

7&K ZEER (SHIMIZU Tatsuro)

A. TFsEAEEE

AR 2 TE BAG DR BT OWTIFFE LT, FF
12, Seifert fibration Z1B#7 5 Z & THELND
BEGBIZOWVWTELE LT, Bx ORREDO—D
%, ZINHOESHSETHD.

I studied singularities of stable differential
maps. In particular, I investigated the ones ob-
tained as perturbation of Seifert fibration. One
of our results is a partial classification of such

maps.

&## K (TSUTSUI Sota)
AL BFZEAREE

van Boven,de Melker,Schellekens,Kretzschmar
XV IR SN AR E LR EE T V2
B, HHREREOILN Y #REL L7 SFEORE
AMAYE T AR LA 24T > 7o, RO
—EAFEMARER LT, DU CEFFAEERN
TG D IR WE FARRE D ST ENE L &G D B %
EFREOFENEZEDDH—FH T, VI FVH
T THREBD B 2 EFIRIEIC L DGO 720
FEFIRRED D ORIBFIEB Y 5 % Z L A27R
L7z A THEEEIEE T /T L, D
o 2 EE IO JRITL ENE & RN ERT Dl
D—FH /= AT VA BT 0O+ 54
e b i, ZORRK, REETKRRLRNY
7 F R RITEE - A & o To RB R E
AP L, Ko THEZEIELZLERD
T eI,

We mathematically analyzed three kinds of de-
terministic models for the spread of Bordetella
pertussis infection, including an age-structured
epidemic model produced by van Boven, de
Melker, Schellekens and Kretzschmar. First,
we have established the existence and unique-



ness of solutions. Next, we proved that al-
though the effective reproduction number de-
termines the local stability of the disease-free
steady state and the existence of the endemic
steady states, a backward bifurcation of en-
demic steady states from the disease-free steady
state could occur even under a vaccination cam-
paign.
sufficient conditions for the local stability of

In addition, we also have shown the

endemic steady states and the uniform strong
persistence of the solution semiflow for the age-
structured models. As a result, we can suggest
that the defective and impermanent vaccine
effect increases subclinical infectives such as
adolescents and adults, and could make things

worse.

B. J&%ifw 3

1. S. Tsutsui: “Mathematical analysis for an
age-structured epidemic model with wan-
ing immunity and subclinical infection”,
Master’s thesis (2010).

C. DEER#E

1. & A OPE T RN, RIMS HFZ24E4
% 6 MM O &2 DIGH, EAKR
%, November 2009.

Fig # (NOZAKI Osamu)

A, BT
REHRORE R EZHFIEL T D, [ELFHRCT
1%, BRf7eihiiro 25V 7 ¢ & Clifford F8%5%
WET DT L& B, kil LoIEr Rk
IZOWTELR LT, iz, 25U 7 1= Clifford
FBHEN TOMBOL LD &R L THES
D F KM AR LTz,

I study invariants of algebraic curves. In my
M.S. thesis, I researched on smooth curves on a
ruled surface with aim to determine the gonal-
ity and the Clifford index of given curves. As
a result, I obtained a sufficient condition that
the gonality and the Clifford index are com-
puted by the pull-back of a pencil on the base

curve.
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IRA FE (BANNAI Banri)
A, WFFEREEE

Coxeter £ fully commutative elements (Z->
WTHAEMNRBEETo7-, 2 Hy(n >
3),F,(n > 4) B ® Coxeter D fully commu-
tative elements (22T, length MHLY H H1E
ZEMiT 22 & T, Hy(n > 3),Fu(n > 4)
@ Coxeter F£D fully commutative elements 73
B2 RE UOMFEL RN &G LT, &
72 length iz K & 72 % fully commutative element
Z BRI R L 72,

Research about fully commutative elements of
Coxeter Groups. Especially I studied fully com-
mutative elements of Coxeter Groups of type
H,(n > 3),F,(n > 4) and by estimating the
length of those elements, I proved that Cox-
eter Groups of type H,(n > 3),F,(n > 4)
have finite fully commutative elements. I con-
structed the fully commutative element of max-
imum length of Coxeter Groups of type H, (n >

3), F(n > 4).
B. J&FKim L

1. B. Bannai: “On the Fully Commutative El-
ements of Coxeter Groups of type H,,, F,,”,
FOR R F AR AR FERHME 156 3C

C. ngE%FE

1. U—REECo 2 NFEEHEBRN O Y ZTERN 5
122\ T, UROP(Undergraduate Research
Oppotunity Program), Institute of Indus-
trial Science, the University of Tokyo,
March 2006.

. On the correcting property of two-
dimensional error-correcting code based on
the Lee metric on Zom, The International
Symposium on Information Theory and its
Applications (ISITA2006), COEX Seoul,
Korea, October 2006

Y — iRl COBEAALTG 5, B 7 BIFLEA R
Yo7 —, UM KRERH 7 Z Y, De-
cember 2006



o RO S ERRBINEF IOV T, MAE
it~ — A 7 — /L 2008(COS08), 7H#BIL A
NF ¥ —U V' — k7 X h—XF, September
2008

ARGz (HISAMOTO Tomoyuki)

A. TFsEAEEE

SR BE RO Eo FEREH RIS 5
NNV O EAT > T D, TR
2, W SRIRICI ooV T~ U R B L,
DNV EOHLERERICEN D EEEO
AR BIREREE LT, S BB oEiE
RIEA~DJGH 2 %22 L, restricted volume OFf 4
DR FTRDRN TG, £, TNHORRER
FToDITHT LW L2-HEiREBR 2 BR%E L7z

I study the Bergman kernel function associated
to a holomorphic line bundle on a smooth pro-
jective variety. In this year I focused on the
restricted on a subvariety version of Bergman
kernels and its asymptotic behavior. I speci-
fied the geometric meaning of the leading term
in terms of complex pluripotential theory. As
an application to the extension problem, I ob-
tained several integral representations of the re-
stricted volume. I also established a new LZ2-

extension theorem to show these results.
B. ¥&Kim

1. T. Hisamoto : “Restricted Bergman kernel
asymptotics”, B RE 7R C (2009).

F% #— (HIRANO Yuichi)

A, WFFEBEEE

R OB EFE FREAFEL TV D, SFEE
iE (1) RO 7 — U FHOERAN L%
O LEHoaRAZESZLL, ()20 LH
HoERAZRUEEXOFBEETHE~SHT S
LW ) 2 ODOREICEY AT,

(1) Stevens KD#im 4 5 Z & T, Vatsal K
IZE XA 2 D cusp form & B X723 2 @ Eisenstein
WIS T 27—V RZBOARIANSZD L
B ORBREO AR E R~ LT,
FAUZZNICHW BT Stevens @ integrality @

-
—
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-

FERE R OES k(> 2) OHEAITR L, Vatsal
KIZX > TH 547 cusp form & Eisenstein %
Bk 5 6 RNE —KOES k(> 2) D&
~LT

(2) Vatsal Ko (1) OfEREH WD Z & T,
Greenberg K & Vatsal K346 M #ifRI 2 fHiET 5
piEH a7 R % reduction L CRFIDFEIZHE
B p COFEMEROEEE TR (EE 2 ORETE
ROAEETH) 2Lz,

AT Z OFEREZRIBRDOPED T T, —fROES
k(> 2) OffRRIERICB N TER Lz, R L
T, Hecke BRICEAT 2 HDMWEDFT, (1) DL
B DR RE DO AR E, Mazur K & Wiles K
1253 Q EOEEETHICBET AERL, Ik
FItL I L A RO S E TR T 55
RELHGDLET, pEBERWVWTE p COREE
ROBBETPENELWE WS ZEERLT,

I study Iwasawa theory for modular forms. In
this academic year, I worked on the following
two problems : (1) to show how congruences
between the Fourier coefficients of Hecke eigen-
forms give rise to corresponding congruences
between the special values of the associated L-
functions and (2) to apply it to Iwasawa main
conjecture for modular forms.

(1) By using Stevens’s arguments, Vatsal had
described how congruences between the Fourier
coefficients of cusp forms of weight 2 and those
of Eisenstein series of weight 2 give rise to corre-
sponding congruences between the special val-
ues of the associated L-functions.

I proved Stevens’s integrality results and Vat-
sal’s results for higher weight k(> 2).

(2) By using the Vatsal’s congruences of (1)
and assuming that p-adic Galois representa-
tions attached to elliptic curves are residually
reducible, Greenberg and Vatsal had proved
Iwasawa main conjecture(for modular forms of
weight 2) at p.

I studied these results for modular forms of
higher weight k(> 2) in the special case where
p-adic Galois representations attached to mod-
ular forms are residually reducible. As a con-
sequence, by combining the congruences of L-
functions of (1), Iwasawa main conjecture over

Q proved by Mazur and Wiles, and Kato’s re-



sults on Iwasawa main conjecture for modu-
lar forms, I proved Iwasawa main conjecture
at p up to p-power under certain assumptions

of Hecke ring.
B. & 3

1. Y. Hirano: “Congruences of modular forms
and the Iwasawa M-invariants”, Master
thesis (R KRR ABEER A TERME T
FwC), 2010.

F# —th (HIRABAYASHI Kazuya)

A, BFgEAE

HUL DAL RIE A Y, & DTFEORAYIE p HEK
DIFEIZDWVWTHIZE L2, 5RO I B
ANKOFREROFELTH Y, HHKOEMIZIH T
B A BRAR - [ T RIR AR R T IRIRICEE X TE
BLEELOTHD. LTI THLNTKE
% Fontaine-Mazur 48 & B D & 5 Boston
ORMBEIZEA L, Z ORI EENRRE R
DO+ o5 E 5 2 7.

I studied the existence of unramified p-
extensions of a certain type by using central
embedding problems. My results are analogues
of the results of Akito Nomura. I considered
the case where the rational number field or
an imaginary quadratic field in Nomura’s ar-
gument was replaced by a real quadratic field.
Moreover, I applied the results to Boston’s
question which is related to Fontaine-Mazur
conjecture and gave a sufficient condition for

the answer to this question to be affirmative.
B. F&Fdm

1. K. Hirabayashi : “Central Embedding
Problem and Existence of Unramified
p-Extensions over Real Quadratic Fields”,
Master’s University of Tokyo

(2010).

thesis,

#E Bt (FUKAZAWA Keisuke)

A WFFEREEE
FlE 2R > 7 AR SEMICRS T 2 B AUTR Y
A NADIEREE Ry e T TRk L, fi#

Hrifz. iZU oz, EHFEO-#EZ VTR
FE L IEEMEZZE L7z, WIS, FEARFAFELK
Ro 3% 2 IEEEHFED AT MR THZ B
N5ZEuRL, Ry >1DEAICIRY D H
DEFIREVRFEL, Ro < 1722513020
TEHIRRE D KIK NI ZE CTh H 2 & ZfEl L
7. F£72, Ry 1 @@ 28I 0 H 5 E
HORHE DN Y D BN B HIRTE D B AT I T 5
ZEHRLTE. WIS, BSROH 5 EFIREN
T 2 E L 12 DT D DS T~ T-. ik
TEFIRBEIZ I 1T DY) &R bR O B
B i~rz.

I structured and analyzed a PDE model for the
transmission of Hepatitis B virus in an age-
structured population. First I proved the ex-
istence and positivity of the solution by us-
ing the semigroup approach. Next I proved
that the basic reproduction ratio Ry is given
as the spectral radius of a positive operator,
and an endemic steady state exists if and only
if Rp > 1, while the disease-free steady state is
globally asymptotically stable if Ry < 1. T also
showed that the endemic steady states are for-
wardly bifurcated from the disease-free steady
state when Ry crosses the unity. Next I exam-
ined the conditions for the local stability of the
endemic steady states. Finally I investigated
the relationship between the observed proba-
bility of carriage development and the rate of

infection at an endemic steady state.
B. 5w 3L

1. VREERY, S, REFERE . “Bgi ¥k, 7
U—2hi, BREEAEN A S8 LT AR
& B2 FERERE DO FEBBE G DFRNT | RS KT
BHFRNTIF JE TRk JE 8k 1653, FL[FIFZE 4
MBS T T Y 7 OHF] |, 2009
6 H, 52-68.

2. K. Fukazawa : “A mathematical analysis of
an age-structured epidemic model for Hep-
atitis B virus transmission”, master’s the-
sis, University of Tokyo (2009).

C. HEER#E

1. R. Law, D. J. Murrell, and U. Dieckmann

: “Population growth in space and time:



spatial logistic equations”, Ecology, 84(1)
(2003), 252-262. DLt =—, [EWHGIC
KT HET Y T OB IR
HrifF4epT, 2008 4F 12 H.

2. HBV O E TV, 55 6 [0 TAEDET
DGR & ZDOISH] |, AR IR AT T
i, 2009 4 11 H.
G. ZE

2008 4EE [HEMBIGUIKRIT DT U o 7 DEFL
BHE

#M@ 5 (FUJITA Shun)

A, DR

Calogero-Sutherland 8D NIV h =7 > DH
AREBUIER LUK T D Z ENFM BT
W5, ZABBRRT Sy LOES A, B
i B0 L Gegenbauer ZHA D L2821
~OERIRILIER 52 5, ELFRSCTIE Cy o
A B%k & ORBIEIC OV T ORFFERE R A2 £
LT,

It is known that wavefunctions of Hamiltinian
of Calogero-Sutherland model corresponds to
some kind of orthogonal polynomials. In
the case of trigonometric potentials for type
A,, wavefunctions provides generalization of
Gegenbauer polynomials to multi-variables. I
studied about wavefunctions and its generating

function of the case Cs.
B. FE i

1. Wavefunctions and their generating func-
tion of quantum trigonometric Calogero-
Sutherland model related to the Lie alge-
bra C2 for distinct parameters, HERFHE
+Fw3T (2010).

e
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AL DR

¥ BRI B lc B W T T Y v 7 LI D %
<D XWEE %R 12 WL 548 E(F, ) x E(F, )
—Fry OISHEIRIE, diZ~T ) 7% vz

52 (FUJITA Takashi)

232

L %0 E(F,) BB O L S -
DT, dP¥/NESL 7 BFEMRORIEEELE L
7o £72. b9 —ODILHATHLEXT IV 7 %
AW ID R=2AWE S5 ~OIEHE RIEZ TF, (¢
1% 77-96 HIFREE) LA KEL d 78 5,8,10,12
(272 2 M B AR DRERIZ DWW T B L LT,

In elliptic curve cryptography, the bilinear
maps E(IFq)xE(IFq)—)IF‘;d called pairing, which
have many good properties, have many appli-
cations. Since d is directly related to the dif-
ficulty of discrete logarithm problem of E(F,)
when pairing is applied, I studied the condi-
tion which d is small. Considering ID-based
cryptography using pairing, which is another
application of pairing, I studied construction
of elliptic curves over F, (¢ is 77 to 96 digit

number) with embedding degree 5,8,10, or 12.
B. J&am3L

1. JEEM 2% o B RIOO ST E S IR 4 7 45 F
DRERZAZ DN T, B KBRS R 2
FFERHME LRRSC (2010).

Modeling of mortality rate
B. J& 3w 3L
FEM BT« “PELCROET LRELR” 2010

#W# {— (MATSUMURA Shin-ichi)

AL DR

R G REZ IR Lo B R 72 K o il R AR D
RDEENTHOWTHIZE L7z, HIBREUAREL, 5
ZRRIR L DK DRI O T CTIu D ZARAKITHE
RARER UM OB AN L EERETH D, £7,
ERZRRTOY Y R F— 3 nRetk: & Hil R {4
FBOWOIBNORBRFRE 5 272, 61T, T+
ExAWT, fIRERREZ T L MZ Ko TRGY
F#RTDHARE L 272, Z DAL, Boucksom
K@ ORFEIZ B 2 fE R ol REATRE~D
—ibTHDH. ZonXic kv, BRRFIET,



DL RY e 5 SRR L OB 7R R %t
LCh, MR A EHTE 5. BB/
R LT b [FRED () 2 F—/3 i & D) BIRA R
B L ERLE.

I study the behavior of the restricted volumes
of a big divisor on a smooth complex projec-
tive variety. The restricted volumes measures
the number of sections of a divisor on a sub-
variety which can be extended to the ambient
space. I give a relation between the existence of
a Zariski decomposition and the behavior of the
restricted volumes of a big divisor. Moreover
I give the formula expressing a restricted vol-
ume with current integration by using analytic
methods. The forumula extends the result for
the usual volume by Boucksom to the restricted
volumes. This implies that we can define the
restricted volume of a transcendental class on a
compact K&hler manifold in natural way. The
similar relation can be extended to a transcen-

dental class.

B. %3

. Shin-ichi Matsumura: “Restricted volumes
and divisorial Zariski decompositions”, #
SR LR (2010).

C. DEER#E

1. Restricted Volume ® % L > MZ K 5555y
FoR, 344 RIEEGR Y~ —F& I F—, FiR
M54, August 2009.

WA £ (MATSUMOTO Yoshihiko)

A, BFgEAE

BB E W E R (ACH §&) O&OEY)
72 ERXYk L, ACH-Einstein HEOHERIZEIT 5
WREfET, F N EFIR Lok v 0 CR
ZRRIRDRFTREROMERL, BLOT ez
hEFHE & OBEIZ OV THIZE L 7=,

ZORER, FLWb o & b /T CR AL &
PRI HZ LN TE . F£72, ACH-Einstein
FEOERTRAOH CCRAEL TN XA Tr—
VU AMERENR—EOEEIZ R LTS Z
EERM L. S5z, # CRAEEN AR T
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HDHEWVWHIFEDE ET, CRRELT VXA
Ty =V AMEAFEE T I X — - RN
OHGmEBEES T OND Z LRGN L.

I studied a good definition of asymptotically
complex hyperbolic (ACH) metrics, the bound-
ary asymptotics of ACH-Einstein metrics, its
application to a construction of local CR
invariants of strictly pseudoconvex partially-
integrable almost CR manifolds, and the re-
lationship between ACH-Einstein metrics and
ambient metrics.

A seemingly new local CR-invariant tensor was
constructed. Furthermore, it was recognized
that the CR-invariant double divergence oper-
ator plays a substantial role in the asymptotic
expansion of an ACH-Einstein metric. In the
case of integrable almost CR structures, the
CR-invariant double divergence operator was

related to tractor bundle theory.

B. J& 3 3L

. MAR(EE © “Asymptotic analysis of ACH-
Einstein metrics”, HUR KPR FHBER 7
fFgERHE L5 3¢, 2010.

. TRREASE] (O), IAAEEEZ (RL) « (ERARAT 745
i, FARKFHEBF L 7 Fv—/ — R 5,
2009.

MR BN (MATSUYA Keisuke)

A, BFoEARE

PIEE SRR Of /0t = Af + fiTo OBEIL
BIT-o72. ZOBEBILIZD & ORIE R FE R
DR KRIEDIFIE L W - B 2 R -T2 b D
ThoD. b & ORETT R AU R K fiE 3
TET DRI T A= a BEELTEY,
ZE0 < a <2/d DL EIFAOTIHMHEITE L
CHEA AR R R R X T, 2/d < a D
EEXIFAOWBIETHY/ IS WL D THIITIE
H AR I ENFIET D L V) b D TH S.
Z DBEEALIZ T A —H o ORFR RIS D IEAE
TR T2bDERHS> TS,

My main result is discretizing the semilinear
heat equation: Of/0t Af + fi*o. This



discretization keeps the character of the semi-
linear heat equation about existence and non-
existence of the global solutions in time. The
parameter « affects existence and non-existence
of the global solution of the semilinear heat
equation. That is, there is no non-trivial global
solution for 0 < a < 2/d, however, for a > 2/d,
the non-trivial global solutions exist for suffi-
ciently small initial data. This discretization
also keeps the role of a about existence and

non-existence of the global solutions in time.

B. R

1. AAFEIT: “ BERUL U7 e 5 RN o g
M RIBIRDIFAEIC OWT 7, R RHE
7 (2010)

=i# EA (MIURA Makoto)

A. TFsEAEEE

3 &t Calabi-Yau Z4k(ED I 7 —%IFEIZ o0
T, WEERIED F—Y v 7 IB{L O 2 VT
MFFE L CE 7=, & <IZ Grassmann ZEEIAEDIHIE
FIZED =V v Z7I{EIZ OV TEHE LN, 2
T =X FESDIE I DWW THFE L 7.

I study the mirror symmetry of three dimen-
sional Calabi-Yau manifolds, by applying the
theory of the toric degenerations of flag man-
ifolds. Especially, T investigated in detail the
toric degenerations of Grassmannians by using
the term orders, and researched the application

to the mirror symmetry.
B. %%

1. = EA : “Grassmann ZEEED v —1 v
7B E I T B R R FE LR T
(2010).

=# 3% (MIYATANI Kazuaki)

AL BFgTARE

SERE BLULs Y 2 v aREr V—ICB
TOMIEEATR>TE e, ZOAAFEFRT—(L,
Pierre Berthelot [IZ LV 1990 4 Z AEA &

LD THD, ZJIVAZLaRERY—D, 55
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IS D@V MREER BicB i 28 TH Y, Y
Ty RarsErY—LOEFELEY, —F T, R
TR VBRI LD ETDHNL oD IR
HENRTICEH SN TE LT, +o I8
Nizaren Yy —HiHnTh s Lid, BREETIT
UAYAS IR

AEEOERERERIT, ZomLILs ) RY
aRER OO REZHLZZ L TH D,
L0 ERICE, RO EREFN L (OF) &
Fs TV TEBIEE ),

m BNEKRE. (S,a,b,7) 2 m-PD A% —LA X
0N Sla EEAAL—AIRAF—LTHDET D,
*£7-. S 2 Noether TH Y, (EESNT) F
Bop SICBNTRETHL LEL, S =
¥—b X OWERNE f TRY, 2oLz,
EORFTE W, BEARS OF) B B (xf
L. Os MBEOHK RFCLE H5E£TH S,

o, MUY Y RH L aRE R V- 0%
Bz LT, kD Z & ZFEH LT,

m AR, (S,a,b,7) 28 fine log. m-PD &
F*—LA, X 8 S L log. smooth 7>D integral 73
fine log. AF—2LThdE L, (HEIN) F#
Hop B pOs =0 % TERWETH, ZDL&
Y oy MERIIR S E L v s Y A
ZraReEn P—EFHE LTS,

Z g Le Stum & Quirds (2L 5, #EAI T
WA D exact Poincaré lemma % #5112 %

BILLIZbDTH D,

In this year, I worked on the crystalline coho-
mology of higher level. This cohomology, in-
troduced by Pierre Berthelot around 1990 as
an analogue of the crystalline cohomology on
ramified base ring, is also closely related to the
rigid cohomology. However, since some funda-
mental properties such as the Poincaré duality
are yet to be proved, it seems too early to be-

lieve that this cohomology theory is a good one.

The principal result of mine in this year is a
proof of the finitude of this cohomology. Stated
below is the explicit description of the result, in

which I do not explain the notation Og?}?g and

(m)
Fxss-

Let m be a natural number, (S,a,b,7v) an m-



PD scheme and X a proper smooth scheme over
S/a. Assume that S is noetherian and that
the (fixed) prime number p is nilpotent on S.
Denote by f the structure morphism of the S-
scheme X. Then, if E is a locally free (’)g(";)s—
module of finite rank, the complex Rf)((n;)sE of
Og-modules is perfect.

Also, T proved the following result on a loga-
rithmic version of the crystalline cohomology
of higher level.

Let m be a natural number, (S, a, b,7) be a fine
log. m-PD scheme, and X a fine, integral, log.
smooth scheme over S. Assume that the (fixed)
prime number p satisfies pOg = 0. Then, the
log. jet complex computes the log. crystalline
cohomology of higher level.

This is a partial generalization to the logarith-
mic situation of the exact Poincaré lemma es-
tablished by Le Stum and Quirds.

A %75 (YAMAGUCHI Masashi)

AL WFFEREEE

W q 20 FREAR Y(qr) = (Ao + x4+ +
2" A,)Y (z) (A; € M, (C) IZhHdT—% %5 %
7eeEqDT7 7YY =T A—F =L IIER
ROV THFZE L TV 5. A.Dzhamay K, ¥
HK, MBRICE>TTr 78 —RI A —F—
DO ERD DZAXNBRINTEY, 1750Y
A AW 2,3 DIFAITHONT, BB
DAY MVEATH2PE LT, BIEO LA
%, (7O H A X% T, FRROBEKEST
72PN —RT R —F — DR DM
middle convolution %, g-Euler Z#i% H\T
R 2 FIEIC OV THIZEL TV 5.

I study accessory parameters, and additive
transform in the linear g¢-difference equations
Y(gz) = (Ao + 241 + - + 27A4,)Y(2) (4; €
M,,(C)) that a certain data were given. The
formula of the number of the accessory param-
eters was proved by A.Dzhamay, H.Sakai and
T.Takenawa, I determined the spectrum type
corresponding to an arbitrary number by us-
ing the formula in m = 2,3. Now, I research

the composition method of the transformation
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middle convolution to make m small and to
preserve irreducibility and number of the ac-
cessory parameters by using g-Euler transfor-

mation.

Noppakhun SUTHICHITRANONT
A. WF7EMEsE

Let {1,X,Y,Z} be the set of isomorphism
classes of simple objects of a pre-modular cat-
egory of rank 4 C. The general structures of
the Grothendieck rings for pre-modular cate-
gories of rank 4 have been found. There are
two general structures depending on the duals
of X, Y and Z; the first structure is for the
case X* = X, Y* =Y and Z* = Z while the
other one is for the case X* =Y, Y* = X and
7*=7.

Suppose that a pre-modular category of rank
4 C is neither modular nor symmetric. The
Grothendieck ring K(C) when X* = Y is ei-
ther K(Z /47Z) or the based ring with the basis
1, X,Y, Z such that

X = YV’=X+Y+7Z,
zZ: = 1,

XY = YX=1+X+Y,
YZ = ZY =X,

ZX = XZ=Y.
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0000 (SAKURAI Makoto)

A. 0000
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(voA)OOOoOoUoooooooooooooo
0000 Douglas-Bridgeland OO OO OO0 OO
oo0o0oo00oooooooDoooooooooo
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OO00ooooooooooooooooon
0000000 Atiyah-Segal 000000 OO
odooooooooooo p-oooooooo
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Oo00oo0ooDooooooooooooon
0000000000000 OM Gromov-Witten
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00000ooooooooooogogoooo
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godooboooooooboooboooa
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Oo0o0oo Dp-OoO0O00doooooooon
0000000000 (D-affine ind-scheme) O
0+-00o000do uobonooooooooon
oo0oooooooooooooood

Sakurai rescrutinized the differential graded
category (DG-scheme) and its application to
algebraically complete integrable system in his
Ph.D. thesis. In this re-formalism, Sakurai
worked on not the "VOA’ (Vertex Operator Al-
gebras); but rather the algebro-geometry by

six operations of triangulated categories and
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the stability condition of Douglas-Bridgeland.
I considered the so-called world-sheet of chi-
ral conformal field theory of pseudo-holomophic
embedding of compact Riemann surfaces to
weighted smooth projective surfaces. Thanks
to the suggestion from quantum field theory for
the higher category theory and higher topos,
Sakurai compared the topological conformal
field theory in the sense of Atiyah-Segal and
holonomic D-modules.

Accordingly, the above-mentioned compari-
son between super conformal field theory with
boundary and the differential geometric object
of cobordism genus, enabled us to perform al-
gebraic formalism of non-commutative defor-
mation of algebro-geometric spectrum of com-
mutative rings and so-called monodromy pre-
serving deformation. However, the generalized
homological mirror symmetry, which was orig-
inally claimed by Kontsevich, has not been un-
derstood for the supersymmetric version with
Morse function by physicists’ ’superpotential’.
Thus Sakurai discussed the ’open-string ana-
logue’ of Gromov-Witten invariants for open
Kahler manifolds, with the help of category
equivalence between ’chiral primary field’ (and
its moduli by chiral algebras of Beilinson and
Drinfeld) and ’factorization algebras’ for degen-
eration of Riemann surfaces.

To argue the technical details, I realized
the quantum invariants of Hitchin’s Hamil-
tonian systems, by utilizing the complexi-
fied level structure of Lagrangian density by
Landau-Ginzburg models (linear sigma mod-
els).
(gauge and gravitational) anomaly problem of

Thereby Sakurai refined the quantum

covariant quantization of quantum field the-
ories, which incorporate both fermions and
BRST ghosts by pure spinor fields. As an ap-
plication to the mathematical physics, Saku-
rai considered the moduli problem of ’(quan-
This

trial worked for Calabi-Yau manifolds and their

tum) geometric Langlands conjecture’.

generalization by blow-ups of minimal mod-

els. In particular, I generalized the celebrated



localization theorem, which has the (affine)
flag variety as an infinite-dimensional analogue
called D-affine ind-scheme, with respect to the
t-structure of ’gluing of perverse sheaves’, for

Poincare duality of open varieties.

B.ODOOO

1. Makoto Sakurail Beilinson-Drinfeld chiral
algebras for del Pezzo surfaces, 00 00O,
[hep-th] / [math.AG] arXiv: 0712.2318

c.0DoOon

1. Duality between open Gromov-Witten in-
variants and Beilinson-Drinfeld chiral al-
gebras (July 2005, Fields institute, Strings
2005, poster presentation)

2. Beilinson-Drinfeld chiral algebra, geomet-
ric Langlands program, and open Gromov-
Witten invariants, (Sep. 2006, Mathemat-
ical Society of Japan, Osaka City Univer-

sity)

3. Beilinson-Drinfeld chiral algebra, geomet-
ric Langlands program, and open Gromov-
Witten invariants (Oct. 2006, ASP-JPS
Joint Meeting, Hawaii, USA)

4. Beilinson-Drinfeld chiral algebras for del
Pezzo surfaces, Algebraic Analysis and
Around, in honour of Professor Masaki
Kashiwara’s 60th birthday, (June 2007,

Kyoto University, poster presentation)

5. Beilinson-Drinfeld chiral algebras for del
Pezzo surfaces, (Sep. 2007, Mathematical
Society of Japan, Tohoku University)

6. Beilinson-Drinfeld chiral algebras and
gerbes of chiral differential operators,
(Sep. 2008, Mathematical Society of
Japan, Tokyo Institute of Technology), (26
- Sep. - 2008, Session I (Algebra session)
9:45-10:00 am)

7. Deformed chiral algebras and Kac-Moody
algebras, (Mar. 2009, Mathematical Soci-
ety of Japan, the University of Tokyo), (28
- Mar. - 2009, Session IIT (Algebra session)
about 10:20-10:35 am)
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8.

10.

Recent developments of chiral cate-
gories, (06-July-2009, Tsukuba University,
Japan), (Mathematics mini-workshop @
Tsukuba: 06 - July - 2009, at 16:30 - 17:30)

. Chiral categories at non-critical levels

and generalized localization, (Mathemat-
ical Society of Japan: 27 - September -
2009, Session I (Algebra Session: Room
D501, Science Department), Osaka Uni-
versity, Japan), at around 16:10 - 16:20)

Differential Graded Categories and het-
erotic string theory, IPMU Komaba Sem-
inar in mathematical physics (Komaba
campus, University of Tokyo), 09 - Novem-
ber - 2009



2.00000

Graduate Degrees Conferred

U ooobobobooodogad
(Doctoral-Ph.D. : conferee, thesis title, and date)

SOOOO

e 00 OO (NAKATA Youichi)
Vertex operators and background solutions for ultradiscrete soliton equations
go00o0ooo0oUoOoDooOoooooooooooooo
24 March. 2010

e 00 OO (NISHIYAMA Akinobu)
CONSTRUCTION OF ISOTROPIC CELLULAR AUTOMATON
AND ITS APPLICATION
ododDOo0oooDOoooooooooon
24 March. 2010

e 00 OO (FUTAKI Masahiro)
On the generalized suspension theorem for directed Fukaya categories
gogoobobbbooooooboboobooboog
24 March. 2010

e 00 OO (IWAO Shinsuke )
Exact Solutions of Ultradiscrete Integrable Systems
ooooooooooood
24 March. 2010

e U0 OO (KUNO Yusuke)
The Meyer functions for projective varieties and their applications
to local signatures for fibered 4-manifolds
0000b0oobOoOo MeyerDOOODOooooboooboooO
24 March. 2010

e 00 OO (SAKO Hiroki)
Stone-Cech boundaries of discrete groups and measure equivalence theory
gooooooooobooobooooooboooa
24 March. 2010

e 00 OO (SATO Masatoshi)
The abelianization of the level d mapping class group
0000 d4Jd00000000000
24 March. 2010

e 0000 (SHINOHARA Katsutoshi)
On the index problem for C''-generic wild homoclinic classes
0Cc'00000000000000000000000000
24 March. 2010
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Si Duc Quang(D OO0 D0O0ODOODO)

Nevanlinna theory for holomorphic mappings and related problems
gooooooooobooooooboooooo

24 March. 2010

00 00 (TSUSHIMA Takahiro)

Elementary computation of ramified components of Jacobi sum Hecke characters
ggoobbbboooobobbbbooooo

24 March. 2010

00 00 (HATTORI Kota)

On hyperkahler manifolds of type Ay
DA, 00000000 DO0OOOD0
24 March. 2010

000 00 (HASEGAWA Yasuko)

Principal series and generalized principal series Whittaker functions

with peripheral K-types on the real symplectic group of rank 2
g000DO00000OOo0bOdOooOooOooOoooDooDoboooooon
0 K-type 00O Whittaker O 0O O

24 March. 2010

00 000 (MATSUO Shinichirou)

On the Runge theorem for instantons
000000000000 RungeOOOOOOODOOO
24 March. 2010

00 00 (MIZUTA Naokazu)

Weak Amenability for a Group Acting on a Finite Dimensional CAT(0) Cube Complex
00000 CAT(0)DOO0OUOOO0oooooooo

24 March. 2010

O O (MIYAZAKI Tadashi)

The structures of generalized principal series representations of SL(3, R)
and related Whittaker functions

OSL3,R) 0000000000000 DODD Whittaker 000

24 March. 2010

0 00 (MOU Shikan)

Singularities for Solutions to Schrodinger Equations
oooooooOoOoOoOoOOOoOOOOO

24 March. 2010

00 OO0 (ABE Tomoyuki)

Comparison between Swan conductors and characteristic cycles
OSwan OO0 O00O0OO0O0OO0OOOOOOOOO

24 March. 2010

00 OO0 (NISHIOKA Seiji)

Solvability and irreducibility of difference equations
Oooooooooooooon

24 March. 2010
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* BEXEIRGE LMXER

(Master of Mathematical Sciences : conferee, thesis title, and date)

o ‘ZjE 7 (ANDO Ryo)
On Yoshida’s ideal points of deformation varieties of once-torus-cusped hyperbolic 3 -manifolds
(=oD b =T 2R [ 2 FFOBRM 3 UKD ETRZEMOERK DA T T /b« RA 2 MO
W0)
24March 2010

o L[ % (IKEDA Akishi)
1A & Hurwitz 20 Frobenius {450 &
24March 2010

o flEy F (ISHIZAKI Shinya)
Multiplicative version of Yokoyama’s operations and the monodromy generator of the system
of Okubo normal form
(B DEAFE D FIER & RAREEZOE 7 e I —4 o)
24 March 2010

e fiEk £Z (INATSUGU Haruhiko)
Weighted Variation and Its Application to Volatility Estimation
(BAFEEBEEDORT T 4 VT A HE~DIEH)
24 March 2010

o fEFA it (UEMATSU Tetsuya)
On the Local Evaluation Map of the Brauer-Manin Obstruction
(7797 — v~ =V EFEDRFTFHMGHIZOWT)
24 March 2010

e UZUN Mecit Kerem (7 XA A Y ML)
On the maximal components of the Noether-Lefschetz locus for Beilinson’ s Hodge cycles
(RAV Y DRy PP A I NDI—F— LT =y VRO KT DUNT)
24 March 2010

o KJI| HZz/ (OKAWA Shinnosuke)
Extensions of two Chow stability criteria to positive characteristics
(2 ODF v UL ENHE G O EAEL A~ DYLIE)
24 March 2010

o K% JHkf (OSHIMA Yoshiki)
Restriction of Derived Functor Modules to Symmetric Subgroups
(ELHE BE TN OO S BRES 43 A~ D il R)
24 March 2010

o HLH 32 (OKUDA Takayuki)
Proper actions of SL(2,R) on real semisimple symmetric spaces
(SRR ZERIC B 5 SL(2,R) OFEA721ER)
24 March 2010
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o Ji% AKX (KASUYA Hisashi)
De Rham homotopy theory and the algebraic hulls of solvable groups
(K7 =A% N —Hin & AfERED Algebraic hull)
24 March 2010

o PiE #H (KATSUSHIMA Yoshifumi)
Gevrey 22 EOAFAEMFE & #2455 HEK
24 March 2010

o &R (KANAZAWA Atsushi)
On Pfaffian Calabi-Yau Varieties and Mirror Symmetry
(RTA4T v BTE - YUEERIKE I T =BT DN T)
24 March 2010

o JIF 527 (KAWAMURA Akihiko)
ATy NE5 2 -0 EE TV 24 March 2010

e 3% — (KOBA Hajime)
Analysis on the Rotating Navier-Stokes Boussinesq Equation with Stratification effect
([R185 & g DB % & 2 7= HERR IR 7 R O fifhT)
24 March 2010

o M3 #Hi (GONGYO Yoshinori)
On weak Fano varieties with log canonical singularities
R B YRR 58 5 & FF> 55 Fano ZARIKIZ DUV T)
24 March 2010

o Tk f— (KONDO Kenichi)
Ve PERR B FEIZ K 2 Il T 50 5% DR DA AL
24 March 2010

o fEJF K (TSUTSUI Sota)
Mathematical analysis for an age-structured epidemic model with waning immunity and
subclinical infection
(PP & NBNERYL 2 B I8 U T R 1S (AR B9 & 7 /L O BB ARAT)
24 March 2010

o TFIEF 5 (NOZAKI Osamu)
Gonalities and Clifford indices of curves on a ruled surface
(Bifikdhm bodifro T F V7 0 &7 U 74— FEEHD)
24 March 2010

e YN J7H (BANNAI Banri)
On the Fully Commutative Elements of Coxeter Groups of type H,,F,
(H,,F, ! Coxeter #£® Fully Commutative Elements {Z-2\ )
24 March 2010

o SR 2 (HISAMOTO Tomoyuki)
Restricted Bergman Kernel asymptotics
(BRI DI SZREIRITIY 5 T2~V 7= U OWRTEEZ SV )
24 March 2010
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o I ffi— (HIRANO Yuichi)
Congruences of modular forms and the Iwasawa A -invariants
(RO G RN & G# A AL E)
24 March 2010

o Ak —h (HIRABAYASHI Kazuya)
Central Embedding Problems and Existence of Unramified p-Extensions over Real Quadratic
Fields
(HLHE DA Z R & 52 Z AR LD AR 5318 p JER DAEAE)
24 March 2010

o % /N (FUKAZAWA Keisuke)
A mathematical analysis of an age-structured epidemic model for Hepatitis B virus trans-
mission
(PR & Fr> B BUIF R 7 A L ZBHEE T /L OEUFHIFRET)
24 March 2010

e %M 7 (FUJITA Shun)
Wavefunctions and their generating function of quantum trigonometric Calogero-Sutherland
model related to the Lie algebra C» for distinct parameters
(—f%xD/3F A —% D Oy % Calogero-Sutherland #%  ERI%L & Z DO REBIEIZ OV T)
24 March 2010

e i #& (FUJITA Takashi)
BE B R R 3 TR 8 720 5 P R D RS DN T
24 March 2010

o JEH B (FUJITA Naoki)
FHEROET VIS
24 March 2010

o fFf {E— (MATSUMURA Shin-ichi)
Restricted volumes and divisorial Zariski decompositions
(IBRALRAE & [KIF-H B ) A % —73fif)
24 March 2010

o A 2 (MATSUMOTO Yoshihiko)
Asymptotic analysis of ACH-Einstein metrics
(ACH-Einstein & O M fighr)
24 March 2010

o MF WSt (MATSUYA Keisuke)
BB U 7= e 2 22X o0 I ) R D AEFE I DN T
24 March 2010

e —iff EA (MIURA Makoto)
Grassmann ZAEIRD h— U » Z73B{L L T F— %bfRrd:
24 March 2010

o TR F3E (MIYATANI Kazuaki)
On the Finitude of Logarithmic Crystalline Cohomology of Higher Level
GHmE L~ UL U 2 Z v akEn - OFREIZONT)
24 March 2010
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e LI Qinlong(V —F 1)
Nuclearity of Free Product C*-algebras
(B B C*EROBZAMEIZ OV T)
24 March 2010

e Suthichitranont Noppakhun(A 7 4 F hF />« /w7 )
Grothendieck rings for non-modular and non-symmetric pre-modular categories of rank 4
(B ADHEY 2T IV - FEV2T—BOIra 2 71— 7 5)
24 March 2010
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Daniel CARO

Une Caractérisation de la Surcohérence

Yuichiro HOSHI

Tame-blind Extension of Morphisms of Truncated Barsotti-Tate Group Schemes

Sergio ALBEVERIO,Vadim FATALOV and Vladimir . PITERBARG
Asymptotic Behavior of the Sample Mean of a Function of the Wiener Process and the
MacDonald Function

Ferruccio COLOMBINI and Daniele DEL SANTO
A Note on Hyperbolic Operators with Log-Zygmund Coefficients

Hiroko MORIMOTO
Time Periodic Navier-Stokes Flow with Nonhomogeneous Boundary Condition

Vol. 16 No. 2  Published October 31, 2009

Seidai YASUDA

Local Constants in Torsion Rings

Seidai YASUDA

The Product Formula for Local Constants in Torsion Rings

Grigory BELOUSOV

The Maximal Number of Singular Points on Log del Pezzo Surfaces

Akihiro SHIMOMURA
Dispersive Global Solutions to the Time-Dependent Hartree-Fock Type Equation with a
Long-Range Potential
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Shuichi JIMBO and Satoshi KOSUGI

Spectra of Domains with Partial Degeneration

Samit DASGUPTA and Alison MILLER
A Shintani-Type Formula for Gross-Stark Units over Function Fields

C.ZHANG

A Lower Bound for Dilatations of Certain Class of Pseudo-Anosov Maps of Riemann Surfaces

Vol. 16 No. 4 Published February 20, 2009

Yasuo CHIBA

A Construction of Pure Solutions for Degenerate Hyperbolic Operators

BUI An Ton

On an Optimal Control Problem for the Wave Equation with Input on an Unknown Surface

Atsushi NITANDA
The Growth of the Nevanlinna Proximity Function

Akira MASUOKA
On Minimal Quasitriangular Pointed Hopf Algebras
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4. TLT) o k- v)—=X
(2009.3 ~ 2010.3)

Preprint Series

2009-2 Takashi Tsuboi: On the uniform perfectness of the groups of diffeomorphisms of even-dimensional

manifolds.
2009-3 Hitoshi Kitada: An implication of Gddel’s incompleteness theorem.

2009-4 Jin Cheng, Junichi Nakagawa, Masahiro Yamamoto and Tomohiro Yamazaki: Uniqueness in an

inverse problem for one-dimensional fractional diffusion equation.

2009-5 Y. B. Wang, J. Cheng, J. Nakagawa, and M. Yamamoto : A numerical method for solving the

inverse heat conduction problem without initial value.

2009-6 Dietmar Homberg, Nataliya Togobytska, Masahiro Yamamoto: On the evaluation of dilatometer

experiments.

2009-7 Toshio Oshima and Nobukazu Shimeno: Heckman-Opdam hypergeometric functions and their

specializations.
2009-8 Atsushi Yamashita: Compactification of the homeomorphism group of a graph.

2009-9 Jingzhi Li, Masahiro Yamamoto, and Jun Zou: Conditional stability and numerical reconstruction

of initial temperature.
2009-10 Taku Ishii and Takayuki Oda: Calculus of principal series Whittaker functions on SL(n,R).
2009-11 Atsushi Nitanda: The growth of the Nevanlinna proximity function.

2009-12 Paola Loreti and Daniela Sforza: Reachability problems for a class of integro-differential equa-

tions.

2009-13 Masahiro Yamamoto: Carleman estimates for parabolic equations and applications.
2009-14 Seiji Nishioka: Decomposable extensions of difference fields.

2009-15 Shigeo Kusuoka: Gaussian K-Scheme.

2009-16 Shinichiroh Matsuo and Masaki Tsukamoto: Instanton approzimation, periodic ASD connections,

and mean dimension.

2009-17 Pietro Corvaja and Junjiro Noguchi: A new unicity theorem and Erdés’ problem for polarized

semi-abelian varieties.
2009-18 Hitoshi Kitada: Asymptotically outgoing and incoming spaces and quantum scattering.

2009-19 V. G. Romanov and M. Yamamoto : Recovering a Lamé Kernel in a viscoelastic equation by a

single boundary measurement.

2009-20 Hermann Brunner, Leevan Ling and Masahiro Yamamoto: Numerical simulations of two-

dimensional fractional subdiffusion problems.

2009-21 Hajime Fujita, Mikio Furuta and Takahiko Yoshida: Torus fibrations and localization of index

II - Local index for acyclic compatible system -.
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2009-22 Oleg Yu. Imanuvilov, Gunther Uhlmann, and Masahiro Yamamoto: Partial Cauchy data for

general second order elliptic operators in two dimensions.
2009-23 Yukihiro Seki: On exact dead-core rates for a semilinear heat equation with strong absorption.
2009-24 Yohsuke Takaoka: On existence of models for the logical system MPCL.

2009-25 Takefumi Igarashi and Noriaki Umeda: FExistence of global solutions in time for Reaction-

Diffusion systems with inhomogeneous terms in cones.

2010-1 Norikazu Saito: Error analysis of a conservative finite-element approzimation for the Keller-Segel

system of chemotaxis.

2010-2 Mourad Bellassoued and Masahiro Yamamoto: Carleman estimate with second large parameter

for a second order hyperbolic operators in a Riemannian manifold.

2010-3 Kazufumi Tto, Bangti Jin and Tomoya Takeuchi: A regularization parameter for nonsmooth

Tikhonov regularization.
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64 22 H (A)

9:30 — 10:30

11:00 — 12:00

5. NEFEE - IRES F

Public Lectures - Symposiums - Workshops, etc

Workshop on Accessory Parameters

2009

6 H18H (K) ~6H22H (H)

B R FRRERE I =T X

THREA « REHIEE, 5= 8

JE = (REAKRE)

Prolongation and middle convolution of Fuchsian systems
HEERIE (REARSLR)

Domino tilings with diagonal impurities

PR — (BT R)

Middle convolution of linear systems of differential equations with irregular

singularities

BT —A GRRURTY)
Laplace transform of Fuchsian differential equations
REFIRE (RRRS)

Fractional calculus of Weyl algebra and its application I

Vladimir Kostov (Nice KX%%)
On Deligne-Simpson problem
Vladimir Kostov (Nice K%)

Schur-Szeg6 composition of polynomials

free discussion

B A RER R TK)

Uniformizing differential equations and hyperelliptic integrals

N RSE CrioREFEAT)

Symplectic meaning of Kawakami’s result

FHEHE (TERT)

A family of K3 sufraces and GKZ-DE induced from a Fano polytope
REFIRE (RRRS)

Fractional calculus of Weyl algebra and its application IT

I SCIN

A generalization of the classical Jacobi formula and the Gauss AGM theorem
HEE (FLERER)

Discriminants of Umemura polynomials associated with PV

—HTBRA GRATTR)

Topics around

the integrals related with the present workshop

Bt GREUREE)

Monodromy preserving deformation and 4-dimensional Painlevé type

equations Part II
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[BERIBERRICETEVY) o DRSBVDEREM]

(Global COE Summer School “ Solitons in Non-integrable Systems )

A : 200947 A 28 B (k)~ 30 A (k)
Bt © FORR PR F PR AR 002 2=
ARl GEBIE) -

1. Frank Merle [ (Cergy-Pontoise K5 /THES) 4 6 [F]5#2

2. P Bk K (RELRY) &2 MR

3. JKE] A R LK) 42 2 [MIEE 28

PA=E/ A PN

11:00-12:00 13:30-14:30 | 14:45-15:45 16:15-17:15
7/28 (k) — — Merle Merle (PRTER) ]
7/29 (K) KT BE) Merle Merle (IR7#) aaliif)
7/30 (OK) JKHT B Merle Merle —

1. Frank Merle X
“Dynamics of solitons in non-integrable systems”
Part 1: Introduction
Part 2: Solitons in the generalized KdV equation — behavior after collision

Part 3: Blow-up in the nonlinear waves equation — singularities and solitons

2. i BEK K
“a LT o A= Fg R OBRIC B T D iR G OMNIL 2 E N L RBIELSRIC OV T

3. JKHT i K
R RUTIEIE 7V & INSLHE D22 EME”

THEEA - REFE, REEHR  CRECRFEEF 2T ZERL)
FIVEHHE © matano@ms.u-tokyo.ac.jp
http://www.ms.u-tokyo.ac.jp/gcoe/index_000.html

o IREDEMMNARETT. THLDHIL, BHIZBALELTEI 0.
o LG ~DT /¥ AlX, http://www.ms.u-tokyo.ac.jp/access/index.html |2 T ZHERL 72
YN

[ o7t EE L] |, Math Sci Univ Tokyo, Global COE Program
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Workshop on Integral Geometry and Group Representations

Wednesday, August 5, 2009 — Monday, August 10, 2009
Tambara Institute of Mathematical Sciences

August 5
20:00-21:00 Disccusion of the program
August 6
9:30-10:30  Sigurdur Helgason (MIT)
Support theorems and injectivity for compact and noncompact symmetric
spaces
11:00-12:00 Michael Eastwood (Australian National Univ. in Canberra)
The X-ray transform on complex projective space
14:00-15:00 Angela Pasquale (Université Metz)
Analytic continuation of the resolvent of the Laplace-Beltrami operator on
symmetric spaces of the noncompact type, I
15:20-16:20  Soji Kaneyuki (Sophia Univ.)
On the linearity of causal automorphisms of symmetric cones
16:40-17:40 Taro Yoshino (Tokyo Institute of Technology)
On a method to describe the topology of non-Hausdorff space
August 7
9:30-10:30 Henrik Schlichtkrull (Univ. of Copenhagen)
Holomorphic extension of eigenfunctions on Riemannian symmetric spaces, I
11:00-12:00 Angela Pasquale (Université Metz)
Analytic continuation of the resolvent of the Laplace-Beltrami operator on
symmetric spaces of the noncompact type, I1
14:00-15:00 Tomoyuki Kakehi (Tsukuba Univ.)
Generalized Matrix Radon transform
15:20-16:20 Fuminori Nakata (Tokyo Institute of Technology)
Wave equation, Funk transform, and the LeBrun-Mason twistor theory
15:40-16:40 Kiyoshi Takeuchi (Tsukuba Univ.)
Geometric Radon transforms and A-hypergeometric functions
20:00-21:00 Keisaku Kumahara (Open Univ.)
On solutions of some type of ordinary differential equations
August 8
9:30-10:30  Toshiyuki Kobayashi (Uinv. of Tokyo)
Geometric Analysis on Minimal Representations
11:00-12:00 Toshio Oshima (Uinv. of Tokyo)
Fractional calculus of Weyl algebra and its applications
14:00-17:40  Free Discussion
August 9
9:30-10:30 Fulton Gonzalez (Taftz Univ.)
Conical Distributions on the Space of Flat Horocycles
11:00-12:00 Michael Eastwood (Australian National Univ. in Canberra)
Untilted talk
14:00-15:00  Sigurdur Helgason (MIT)
Range Question for the Fourier transform on G/K
15:20-16:20 Kazuki Hiroe (Uinv. of Tokyo)
Asymptotic expansions of Whittaker functions of GL(3, R)
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16:40-17:40

August 10
9:30-10:30

11:00-12:00

Uuganbayar Zunderiya (Nagoya Univ.)
Generalized Gelfand hypergeometric systems

Noriyuki Abe (Univ. of Tokyo)
Jacquet modules of parabolic induction
Henrik Schlichtkrull (Univ. of Copenhagen)

Holomorphic extension of eigenfunctions on Riemannian symmetric spaces, IT

Main Organizer: Toshio Oshima

Co-organizers: Fulton Gonzalez, Tomoyuki Kakehi, Toshiyuki Kobayashi

Mini-Conference

Integral Geometry and Group Representations

August 12, 2009

Room 002, Graduate School of Mathematical Sciences, The University of Tokyo

10:00 - 11:00
11:20 - 12:20
14:00 - 15:00
15:30 - 16:30

Sigurdur Helgason (MIT)

Radon Transforms and some Applications

Fulton G. Gonzalez (Tafts University)

Multitemporal wave equations: Mean value solution

Angela Pasquale (Universite Metz)

Analytic continuation of the resolvent of the Laplacian in the Euclidean setting
Henrik Schlihitkrull (Univ. of Copenhagen)

Decay of smooth vectors for regular representation

Algebras, Groups and Geometries 2009 in Tambara

Organizers:  Atsushi Matsuo (the University of Tokyo)
Hiroshi Yamauchi (Aichi University of Education)

Date: August 20 — 23, 2009
Location: Tambara Institute of Mathematical Sciences

August 20 (Thu)

16:00 — 17:00
17:00 - 18:30
(Dinner)

Hiroshi Yamauchi(Aichi University of Education)

Admissible representation of affine VOAs and modular invariance

Free discussion
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20:00 — 21:00  Atsushi Matsuo (the University of Tokyo)
Introduction to CFT and VOA

August 21 (Fri)

9:30 - 10:30  Andrew Linshaw (UC San Diego)
TBA

10:45 - 11:45  Toshiro Kuwabara (Kyoto University RIMS)
The rational Cherednik algebra as noncommutative deformation
of a quiver variety

(Lunch)

13:00 — 15:00  Free discussion

15:00 - 16:00  Toshiyuki Abe (Ehime University)
On C5-cofiniteness of vertex operator algebras
(Coffee Break)

16:30 - 17:30  Masaya Tomie (University of Tsukuba)
Mobius numbers of some modified generalized noncrossing partitions
(Dinner)

20:00 — 21:00 Ryo Narasaki (Osaka University)

Introduction to modular representation

August 22 (Sat)

9:30 - 10:30  Nobuharu Sawada (Tokyo University of Science)

Recent researches on applications of the cellular theory

10:45 - 11:45  Ryo Narasaki (Osaka University)
On Broue’s conjecture and trivial intersection defect groups
(Lunch)

13:00 — 15:00  Free discussion

15:00 — 16:00  Koichiro Harada (Ohio State University)
From the work of Sin and Thompson
(Coffee Break)

16:30 — 17:30  Ryosuke Kodera (the University of Tokyo)
Extensions between finite-dimensional simple modules
over a generalized current Lie algebra

(Dinner)

20:00 — 21:00  Hiromichi Yamada (Hitotsubashi University)
TBA
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August 23 (Sun)

9:30 — 10:30  Katsuyuki Naoi (the University of Tokyo)

Representations of loop algebras and multiloop algebras

10:45 — 11:45  Hiroki Shimakura (Aichi University of Education)

Extremal type II Z4 code and Virasoro frames of the moonshine VOA

SRR 21 #£% GCOE #HFWoeE B FEmEE
ST TF_N—3 g A ED S BHFERE
MERk 21 42 GCOE BF:W%eE B Fet il | ORERE2 21T, EIChESECEREZ WA O 7~
2, EROMEFOPFTHFORWONAELMHR L CHEHEET, CE~OBRBLHEEBIZANLTWS
HEREBEO O OBIRIO S £ 225 2 L 2 ML TOET, (ERETHIBMEAT ET, %
12, BT R R A OB IN b EGE, )

W - 20094E 8 A 29 H () 10:00 — 17 : 00
AT @ O R PR TR e 002

1 FrHIDER

10 : 00 — 10 : 30 HJI Bz (BPAIFESE (R))

[ 5cilE DAl 5 O Bh A2 DV T

10 : 45 — 11 : 25 FEIFEEL (BPATESR)
MURAERIES: & 2 Offiks F15 )

11:40 — 12 : 10 fkEE GRREER)

(MW FRRNORTT 4 VT 4 #HEEIZ DN T

2 FROER

13:20 — 14 : 00 HEHIT (A X OH T+ 2 X)

MEERGE &I BHERL D 7o O OFERRLY: | Efira il b LI R Z A 7 4 o ADOTY #ARITHD
Al

14:15 —15: 00 HAE— (BRASthr—4 4)

(HRRK T C* BR D43 HH )

15:15 — 16 : 05 RiAfd (B S RERT Y 2 7 L BARMFZERT)

(BRI 55l AP )

16:20 — 17 : 00 B ER (KROKT: @R - (RIRBEEE 2 —)

[ ERE Sy & 2 il

TEEA
BEE—F (RREEE, kazuki@Qms.u-tokyo.ac.jp)
AT RREEE, deutsche@ms.u-tokyo.ac.jp)
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551 9 [a] A ASHAEY A2

The 19th Annual Meeting of Japanese Society for Mathematical Biology

September 9-11, 2009, The University of Tokyo

HEF : 200949 4 9 H (&)~ 11 H (&)
AT« BURKSE (B o0 v v /X R) - BERRL R IR

3 KERTTVa—)L
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4 Plenary Sessions

MREMEZEREIA OH OK) KiEE=E

14:00~ 14:30 Jrikfin st (BERRFEL THE)
B DM - BT 2 — NS AZ . bnbnZ &

14:30~ 15:00 FPRAETS GROTRFRFEEEB AR
EARBAERICL D7 ) =R oERL

RAREZERBEIOH 100 OK) KiEE=

17:00~ 18:00 Hans G. Othmer (University of Minnesota)

Robustness of Pattern Formation in Development
FRIRT 20 AFELEIEE

9H10 H (OK) KiE#= 9:00~ 10:00 Horst R. Thieme (Arizona State University)
Population Persistence without a Compact Attractor

9H 11 H (&) KiE#E=E 9:00~ 10:00 Glenn Webb (Vanderbilt University)

Pre-symptomatic Influenza Transmission, Surveillance, and School Closing: Implication for
Novel Influenza A (HIN1)

0H 11 H (&) KM%= 17:00~ 18:00 SHERK (FIEKZ)
Mathematical Understanding of Pattern Dynamics—Singular Limit Procedure—
5 EYURIDL
BEY R TLELTUTO M4y v a URRT B, BE 62 Fo@EN B Z b,

S1) bk % VS 5 AL O RS
Qo  ER (K

$2) F— 4 L ik o7 SAEKPY  HIN Y A 2 ADT LT 4T
G < LI (HRR), SR (RAFK)

S3, S4) il - AL/ ~DS AT T n—F
AR A (RORAERERT), AR E GRUR)

S5, S6) FEHE & HFRELA (AT 7 B Y LA
AW NFUN (BRFSEE), PRMERS (RORK), & REE (#hK)

ST7) CIfEEISEE R - T OEMNOH LV ERILE T
AEFE - EHEA R (HIAK), KA (JST & 307), /IR (#K)
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S8) R « HLHL « MRHEIT L B 11N 5 ARFEE HLE T L
i - KHEkt, AHZEE (BUREX), ST (ENZEREET)

S9) HARFFITH T 2 HHE T RO EE
AEEE PO RN (RARTR), WIS (BFK)

S10) 22 A MBI gE D BLR & FAE
QB LGEELA, 5% KB (RFFK)

S11) F/KERBEIC I U Dt R— R BIROBH LY F
AREFE RIS (FERKR), KEFRT (MAFK)

S12) 7 YEE) " OBH~ i OER ) H B OITENE T~
W WEE A, #WEEE GRRK)

S13) #r L WEEA BB O R~ DFH N
B FEEERA (BBILK), WEHmE (REK)

S14) BRI DT o H LT+ — T BTN EZ DD
@ - PERA—, P2AECE (B

6 —MEE (QERXK - RA2—%R)

—fi%EEEL & LT B 61 1, ANAZ —RERSTIEREB I b,

7 GCOE =z4—
BUTHALSTIA 8 (K) 12, HERFERIJCRE 123 5910 C. HREIIEIC X 5 Fd GOOE
B3 A ER S

15:00 - 16:00 Horst R. Thieme (Arizona State University)

Global Compact Attractors and Their Tripartition under Persistence

16:15 - 17:15 Glenn Webb (Vanderbilt University)

Analysis of a Model for Transfer Phenomena in Biological Populations

8 ARERITRE -EERZVY

KRFEMTERER MR (K REFATERR), SKESt (BkER), #bmE K), FRE
& (FRRR), LBJRFEER] (BOFR), RBIA CGRIKR), ISRt (PEMHE), BiE5c (BUK), WG HIER
(RR), fex REA (FWER), HREBTE (FOK), AR (RBAFKR), FEupkd - GRTK), SEED (R
R), EAZ (GEAEN - B0, HHELA RR), FEA K (AIEK).

REEE AL v 7« faedz, e R, FIORE, fHEROK, TR, PRSI, SUL, T —1.
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VIIIth symposium

Stochastic Analysis on Large Scale Interacting Systems

DATE : Oct. 7 (WED) — Oct. 9 (FRI), 2009
PLACE : Graduate School of Mathematical Sciences, University of Tokyo
ORGANIZERS : Tadahisa FUNAKI (Univ. of Tokyo)

Hirofumi OsaDpA (Kyushu Univ.)

Yoshiki OTOBE (Shinshu Univ.)

This symposium is supported by

e Global COE Program: The research and training center for new development in mathematics,
University of Tokyo.

e Japan Society for the Promotion of Science, KAKENHI (18204007) Grant-in-Aid for Scientific Re-
search (A), HI: T. Funaki.

e Japan Society for the Promotion of Science, KAKENHI (21340031) Grant-in-Aid for Scientific Re-
search (B), HI: H. Osada.

Oct. 7 (WED)

10:20-11:05 (45) Hideki TANEMURA (Chiba Univ.)
Markov Property of Dyson’s Model with an Infinite Number of Particles

11:15-12:00 (45) Makoto KATORI (Chuo Univ.)
Zeros of entire functions and relaxation processes

13:15-14:15 (60) Jean-Dominique DEUSCHEL (Technische Universitit Berlin)

Scaling limits of (1 4+ 1)-dimensional pinning models with Laplacian interaction

14:30-15:15 (45) Hirofumi OsAapA (Kyushu Univ.)
Tagged particles of interacting Brownian motions with the 2D Coulomb potential and the

stochastic domination of the Ginibre random point field
15:15-15:45 (30) Coffee Break

15:45-16:10 (25) Daisuke SHIRAISHI (Kyoto Univ.)
Exact value of the resistance exponent for four dimensional random walk trace

16:10-16:35 (25) Bin XIE (Shinshu Univ.)

Impulsive noise driven fractional partial differential equations

16:45-17:10 (25) Yoshiko OGATA (Univ. of Tokyo)

Large deviations in quantum spin chains

17:10-17:35 (25) Yoshiki OTOBE (Shinshu Univ.)
Recurrence theorem and ergodicity of quantum dynamics

Oct. 8 (THU)

9:30-9:55 (25) Kouji YANO (Kobe Univ.)

Cameron—Martin formula for o-finite measure unifying Brownian penalisations
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9:55-10:20 (25) Makoto NAKASHIMA (Kyoto Univ.)
On the behavior of the population density of branching random walks

10:30-11:15 (45) Akira SAKAT (Hokkaido Univ.)
Asymptotic behavior of the gyration radius for long-range self-avoiding walk and long-range

oriented percolation

11:20-11:45 (25) Jun Misumr (Univ. of Tokyo)

Random walks on two dimensional continuum percolation clusters

13:15-14:00 (45) Tomohiro SASAMOTO (Chiba Univ.)

On the maximum of Dyson Brownian motion

14:10-14:55 (45) Norio KoNNO (Yokohama National Univ.)

Localization of inhomogeneous coined quantum walks on the line
14:55-15:30 (35) Coffee Break

15:30-15:55 (25) Masahiro KANAI (Univ. of Tokyo)
Exact partition function of the zero-range process and expectation values in the thermody-

namic limit

15:55-16:20 (25) Hiroshi WATANABE (Univ. of Tokyo)

Huge-scale molecular dynamics simulation on gas-liquid multi-phase flow

16:30-17:30 (60) Short Communications
Oct. 9 (FRI)

9:30-9:55 (25) Kenshi HosAKA (Ritsumeikan Univ.)

An alternative condition for stochastic domination

9:55-10:20 (25) Masato TAKEI (Osaka Electro-Communication Univ.)

2D Ising percolation near critical external fields

10:30-11:15 (45) Nobuo YosHIDA (Kyoto Univ.)
Power Law Fluids with Random Forcing

11:20-11:45 (25) Hironobu SAKAGAWA (Keio Univ.)

Confinement of the two dimensional discrete Gaussian free field between two hard walls

13:15-13:40 (25) Yukio NAGAHATA (Osaka Univ.)

Spectral gap for multi-species exclusion processes

13:45-14:30 (45) Takashi KumacaTt (Kyoto Univ.)
Convergence of discrete Markov chains to jump processes

14:30-15:00 (30) Coffee Break

15:00-15:25 (25) Tomoyuki SHIRAT (Kyushu Univ.)

Ginibre-type determinantal processes

15:25-15:50 (25) Makiko SASADA (Univ. of Tokyo)
Hydrodynamic limit and fluctuations for an evolutional model of 2D Young diagrams

16:00-17:00 (60) Claudio LANDIM (Instituto Nacional de Mathemdtica Pura e Aplicada)
Metastability of reversible condensed zero range processes on a finite set
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Tokyo—Seoul Conference in Mathematics : Representation Theory

December 4 — December 5, 2009

Room 056, Graduate School of Mathematical Sciences, The University of Tokyo

December 4

9:45 — 10:00
10:00 — 11:00
11:15 - 12:15
13:45 — 14:45
15:15 - 16:15
16:30 — 17:30
18:00 —

December 5
10:00 — 11:00
11:15 - 12:15
13:45 — 14:45
15:15 - 16:15
16:30 — 17:30

Opening address

Michio, Jimbo (Rikkyo University)

Hidden Grassmann structure in the XXZ model

Seok—Jin, Kang (Seoul National University)

Geometric construction of crystal bases for quantum generalized Kac-Moody
algebras

Kentaro, Wada (Nagoya University)

Presenting cyclotomic g-Schur algebras

Eui-Yong, Park (Seoul National University)

Quiver varieties and perfect crystals for affine Kac-Moody algebras of
type A}

Noriyuki, Abe (The University of Tokyo)

On the existence of homomorphisms between principal series of complex
semisimple Lie groups

Banquet, Common room 222

Dong-il, Lee (Seoul Women’s University)

Generalized regularity for infinite dimensional Lie algebras

Ryosuke, Kodera (The University of Tokyo)

Extensions between finite-dimensional simple modules over a generalized
current Lie algebra

Jae-Hoon, Kwon (The University of Seoul)

On extremal weight crystals for the general linear Lie algebra of type A4
Takeshi, Suzuki (Okayama University)

Lie, Hecke and Cherednik Algebras in Conformal Field Theory

Atsushi, Matsuo (The University of Tokyo)

Topics in the theory of vertex operators and the monster

Organizing Committee:

Seok—Jin Kang (Seoul National University)
Jong-Hae Keum (KIAS)
Toshio Oshima (University of Tokyo)
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GCOE International Conference

Mirror Symmetry and Gromov-Witten Invariants

Dec. 7 — 11, 2009, at Room 056
Graduate School of Mathematical Sciences
University of Tokyo

Organizers: Y. Kawamata, S. Hosono

Dec. 7 (Mon)
10:00 - 10:50
Hiraku Nakajima (RIMS)
11:20 — 12:10

Donaldson = Seiberg- Witten from Mochizuki’s formula and instanton

counting for the theory with a fundamental matter

2. 14:00 — 14:50 Yukinobu Toda (IPMU, University of Tokyo)

On a computation of rank two Donaldson-Thomas invariants

3. 15:20 — 16:10 Akira Ishii (Hiroshima University)

Dimer models and exceptional collections

4. 16:40 — 17:30 Naichung Conan Leung (Chinese University of Hong Kong)

Matriz factorization from SYZ

5. 18:00 — 19:30 get-together (at Coop Restaurant 2F)

Dec. 8 (Tue)
10:00 — 10:50
Jun Li (Stanford University)
11:20 — 12:10

Toward positive genus GW-invariants of quintic threefolds

2. 14:00 — 14:50 Bumsig Kim (KIAS)

Stable quasimaps to GIT quotients

3. 15:20 — 16:10 Ching-Lung Wang (National Taiwan University)

Analytic continuations of quantum cohomology under ordinary flops

4. 16:30 — 17:20 Kentaro Nagao (RIMS, Kyoto University)

Open non-commutative Donaldson-Thomas invariants
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Dec. 9 (Wed)

10:00 — 10:50
Grigori Mikhalkin (University of Geneva)
11:20 — 12:10

Tropical homology classes and classical objects they represent

2. (afternoon)

Academic lectures in commemoration of Takagi 50th anniversary
(Lecture Hall, Graduate School of Mathematical Sciences)

Dec. 10 (Thu)

1. 10:00 — 10:50 Takeo Nishinou (Tohoku University)

Correspondence theorems for tropical curves

2. 11:20 — 12:10 Hiroshi Iritani (Kyushu University)

On a functoriality of toric quantum cohomology under birational morphisms

3. 14:00 — 14:50 Keiji Oguiso (Osaka University)

Singular fibers of proper holomorphic Lagrangian fibrations over polydisks

4. 15:20 — 16:10 Andrei Caldararu (Univ. of Wisconsin)

A conjecture of Duflo and the Ext algebra of branes

5. 16:40 — 17:30 Ivan Cheltsov (University of Edinburgh)

Ezxceptional singularities
Dec. 11 (Fri)

(i) 10:00 — 10:50

David Morrison (University of California, Santa Barbara)
(ii) 11:00 - 11:50

(i) Noncommutative algebras and (commutative) algebraic geometry

(11) Quivers for flops

2. 12:10 — 13:00 Victor Przyjalkowski (University of Vienna & Steklov Institute)

Weak Landau—Ginzburg models for Fano threefolds and their properties
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Coarse Geometry #F A&

PEEA - W IR GRREE GCOE FrEAFER)
A 8BS0 GRR%E GCOE FE3h#0)

Coarse Geometry (XHBEZEM %2 NEL M HEkDZ ) L X OMHEIZERT20HTH Y, Iz 22 &
R? NZOBATIEFRAC DL RRENET, ZIUT Ry bR 2ENREES PO RZE X, &
MBRUH SN TRAD ZEICHHIZHbNDTL X D, ARAEMEED Cayley 77 778 Z DILG HAF
ZEE, BATLREGRE VO DBHER L TWDH I L2 IHFEMOITH LW EBWET, AEITKFE
A AT Coarse Geometry (ZBLZ > T D x4 & Coarse Geometry DfiRes % LL T D
BYBELTWEBWET, John Roe DL 2 F ¥ —/ — |k “Lectures on Coarse Geometry” \Zih >
TEIETITWET,

aig: g2 2010043 1B (B) o5~ 3AB5H (&) 1625

BT R EE S v <2 B SR 515 ME WpncorE< Eawn)
T 153-8014 HUCHD H BIKES 3-8-1

3H1H (HiR)

9:55-10:00 F—=T =T

10:00-12:00 HE B (RERXREHERFZHER)
FREEZEM - IVEZE/ & coarse T (1)

13:30-15:30 #8 EE (RRAZFHEHZHRER)
A BRAREE & IR (1)

16:00-18:00 HFik T (RERRXFHERZHER)
MhzEf] (1)

19:30-21:00 #2H #X (REXFHERZHER)
Heisenberg # (1)

3H2H (CKiEH)

9:30-12:00 Z=H EAN GRRKZHEMEMFHRE)
FEBEZE M OMER T (7)

13:30-14:50 %8 FKE GRRKZFHEYMEREHERD
Coarse ZZ[d (2)

15:05-16:25 48 FEKXE (FURAFEEVERZHARRD)
ALFRAY coarse #EiE (2)

16:40-18:00 &G & (RERXFHERZHER)
Coarse %frf & C* B¢ (4, 5)

19:30-21:00 #F EHE (RRAFHERZHER)
Coarse Baum-Connes 748 (4, 5)
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9:30-12:00

13:30-14:50

15:05-16:25

16:40-18:00

19:00-

9:30-12:00

13:30-14:50

15:05-16:25

16:40-18:00

19:30-21:00

9:30-12:00

13:30-14:50

15:05-16:25

3H3H (KiEH)

T B (RRAZEHERZEHER)
AT & HE R (3)

RE KRB (REBXFEZHERD
Higson == 1 (3)

=8 BA GARXKEHEMERFHRTH)
FRREZZM O MRIR 1T (7)

BHE X (RERXFEHIERZHIH)
TENAZE ) & DENERE (3)

B
3H4H (CRIEH)
BE 5 BRASHENERFHER)

Coarse H®HIALFREME T (11)
FE RE (ABRFEZHER)
Higson = =7 II (3)

F8 db3d (RKIRXZEEZHER)
MEE L coarse #/iT I (10)

F5 dtd (KRXFEZEHER)
HifE & coarse & IT (10)

WA REX RERXFHIERZHMER)
LRI (9)

3H5H (&MEH)

BH 17 GRURAFHEYERFEHRER)
Coarse & iAA ATREME IT (11)

H#5 3 (KERKXZFEZEHTRFD)
Bt L coarse 2] IIT (10)

BH 17 GRURAFHEYERFEHRER)
Coarse &AL ATRaM: TIT (11)

COWEERIE, 7 r— YL COE 7'r 7' A THCEEE R O
%ﬁm,g\%ﬁ* B ERK 21 AEFEE FORTEE B B L L TR 2%
T o

BIWEDHDHE :  [UT (yonster@ms.u-tokyo.ac.jp)

¥AH (ymatsuda®ms.u-tokyo.ac.jp) £ T
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[ Association scheme & Z=CALE |

RO L IHREREMLETOT, SRARL EFET

HEEA - fkEFESE (KT
A 2010 4E 3 A 11 B (K) 10:00 705 3 A 13 A (1) 15:40 £ C.
Bt FUR KPR F PR A 78R 052 53 (11 H D7, 118 5=)
AR H BB 3-8-1 (R EH- D FRAKR B KRB T H)

PA=EASFN

3A 118 (k)
10:00 - 11:30 RS (4 IRKRY)
lAssociation scheme AFH ]

1st lecture: #E{fi-commutative association scheme

13:30 - 15:40 (i&H, 10 ZRER) HH LT « 78 LR (F P R5) 3%
ZEAXBRICEBIT 5 7 L7 TR

3H12H (&)
10:00 - 11:30 {FEEERR (@ IRKT)
lAssociation scheme AP
2nd lecture: P-polynomial property & Q-polynomial property

13:30 - 15:40 (i&H, 10 ZRER) HHLEERE « 78 LR (F P R) 3%
S TERERICBITS 7 L7 HE)

3H13H (%)
10:00 - 11:30 (RS (@K
lAssociation scheme AfH |

3rd lecture: tridiagonal pairs {22\ T

13:30 - 15:40 G&T, 10 40HF) B LIPERE - PEILFIA (7P R2E) 3%
DB BT BRS T A=) K )

LIS - PEILIR ORI, Knoppix/Math(VMware crest school i) 238 < Bz (Asir D72
ST D windows fiUTH I BWHE SN TV D FLFIHRIITONET. BEHZIE LD 51
FHEAETSV.
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Colloquium

ARF:5H 220 (&) 16:30~ 17:30

SET - BELRERRERR. (Bi) 002 5=

AN AETT 7 K GRORRZE R R 2P FE R
BH BT A SRICET D RIRARBIZOWT

ARF:7H17TH (&) 16:30~ 17:30

S« BB FERE (Buds) 002 5=

#fT © Nessim Sibony X (Universite Paris-Sud)

& H : Holomorphic dynamics in several variables: equidistribution problems and statistical

properties

HIFF: 7H 24 B (&) 16:30~ 17:30

St BOEEREER (Bs) 123 5

##Af : Carlos Simpson X (CNRS, University of Nice)

& H : ODifferential equations and the topology of algebraic varieties

HIFF: 10 H 23 H (&) 16:30~ 17:30

Spt - BEEREOER (B0s) 002 52

AT b BE B RO R R B R AT SR
FEH :piE= & —/LED p itk Hodge Hlif

ARF: 11 H 20 A (&) 16:30~ 17:30

Spt - BEEREOZER (B0) 002 52

#ififi © Louis Nirenberg I (New York University)

& H : On solving fully nonlinear elliptic Partial Differential Equations

HEF:12 A 18 H (&) 16:00~ 17:00

B« BOREAE R (Buds) 002 5=

AT /N B S K (RO R TR PGB e R
EH : Dixmier OFH{LIRTE

HIRE . SER 21421 A 8 H (&) 16:30~ 17:30

SET BB ERERR. (Bid) 123 5=

AT RN FIkE B (RO R RGBT FE R
BEH - FrakBIEE Fuchs R T FEE

HEF: PRk 21451 A 29 H (&) 16:30~ 17:30

Sp - BORREZER (B0ds) 002 52

##Af : Charles Fefferman X (Princeton University)

B : Extension of Functions and Interpolation of Data
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HEF:3 A 12 H (&) 15:00~ 16:00

B« BRREARE R (Buds) 050 52

FERT WA RNk K (R R PR EBEERR 2 e R
BEH : I =x=Z0¥H

AR :3H 120 (&) 16:30~ 17:30

Sp - BERREORERR. (Bu) 050 5=

AT AR T K (RO RGBT FE R
EHE R & AR R A KD fik
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7. AR IF—

Seminars

ERBRATAE 3+ —

: 4113 B (J1)10:30-12:00
TR AR CRORRFRFB R 508

: A new method to generalize the Nevanlinna theory to several complex variables

4 A 20 H (H)10:30 - 12:00
D Sl AT (R R

: Indefinite K&hler surfaces of constant scalar curvature

58 11 A (J1)10:30 — 12:00
AR BRE (REEE)
: CR &[22 TD R T — Ll w i

: 5 A 18 A (4)10:30 — 12:00
: K% B UL TERT)

: Conformal symmetries of self-dual hyperbolic monopole metrics (joint work with Jeff Viaclovsky)

: 5 H 25 H (H)10:30 — 12:00
D BA B (R
: Brody #H#R 0D Z2 [ D #(r] & SRR T

: 6 H 8 H (J1)10:30 - 12:00
D ORKIR @R (BHEKRE)
s IERFOEMMEIZ W T

£ 6 A 15 A (4)10:30 — 12:00
DB KA RO R KPR R e R

: A unicity theorem and Erd6s‘ problem for polarized semi-abelian varieties(joint with P.Corvaja)

£ 6 A 22 A (4)10:30 — 12:00
s ROt A (B R
s REENZARIRH O ERI G s N ARE RIS 2 HEIZ DWW T

£ 6 H 29 A (4)10:30 — 12:00
D REAR B CRBRORS)
O EhE EOK EE MWW T I — MEEDFIEIZDOWNT

: 7TH6H (H)10:30 - 12:00
DRI RS (JREIRSTRT)
: On the CR Hamiltonian flows

268



HIFF: 7 H 17 B (4)13:45-14:45
#ET : Karl Oeljeklaus (University of Provence)
BB : Logarthmic Moduli Spaces for Surfaces of Class VII(joint work with M. TOMA)

HIFF: 7 H 17 B (4)15:00 - 16:00

#HD : Andrei Tordan (Univ.Paris VI)

B : Boundary Regularity of d-bar Operator and Non Existence of Smooth Levi
Flat Hypersurfaces in Compact Kahler Manifolds

AE ;7 17 B (4)16:30 - 17:30
afififi © Nessim Sibony (Univ.Paris Sud)(#XF62 & $E[A])

& H : Holomorphic Dynamics In Several Variables: equidistribution properties and statistical behavior

HIE: 10 A 19 B (H)10:30 — 12:00
AT VEER AT (MTEE)

B H : Variation formulas for Principal functions (II)

HIK: 10 A 26 H (H)10:30 — 12:00
M : Pietro Corvaja (Universitd di Udine)
B H : On Vojta’s conjecture in the split function field case

HEF: 11 7 16 A (J1)10:30 — 12:00
AT LB B (SRR BB SO

A : Weighted Green functions of polynomial skew products on C?

HE§ : 11 30 B (J1)10:30 - 12:00
AT o BRI AT ORAD LS R )

& H : Equidistribution and Nevanlinna theory

HIFF : 12 H 17 B (K)16:30 — 18:00
afififi © Alan Huckleberry (Ruhr-Universitdt Bochum)
™ H : Hyperbolicity of cycle spaces and automorphism groups of flag domains

FEF : 2010451 A 18 A (J1)10:30 — 12:00
ST R L (IR RIS S
BH : AT T A AR AIZDNT

HIKF : 20104-1 H 25 H (H)10:30 — 12:00
##Af : Colin Guillarmou (Ecole Normale Superieure)
& H : Eta invariant and Selberg Zeta function of odd type over convex co-compact hyperbolic manifolds

A : 2010452 A 1 H (H)10:30 — 12:00
AT ORI R (4B KT o R A FE )

M H : Connectedness of Levi nonflat pseudoconvex hypersurfaces in Kaehler manifolds
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AR S —

HES . 4 A 27 B (J1)15:30 - 16:30
#fT : Alessandra Sarti (Universite de Poitier)
B H : Automorphism groups of K3 surfaces

HI - 4 27 H ()17:00 - 18:00
#ffT : Samuel Boissier (Universite de Nice)

B H : The cohomological crepant resolution conjecture

HEF: 5 H 22 H (£)15:00 — 16:30
#fT : Steven Zucker (Johns Hopkins University)
M H : The RBS compactification: a real stratified space in algebraic geometry

HEF : 6 15 B (4)16:30 — 18:00
AN FS S RO R PR P BRI 7R
H . 7L iim o R & 2 RIEE

HES: 6 7 23 A ())16:30 — 18:00
AT AR BIC (B ERFHE T2 5ER
B H : Group actions on affine cones

HEF : 6 29 B (J1)16:30 — 18:00
Al RN 8H CROX L¥EKRT)

M H : Moduli on the projective plane and the wall-crossing

HEF: 7H 6 H (H)16:30 — 18:00
AT WU HROKER (R RFHEERAF SRR
BH T EoRER L 7 — U A OV T

HIF: 7 H 13 B (H)16:30-18:00
AR PR ORER (RO KPR P B R A 78

B H : Seshadri constants on rational surfaces with anticanonical pencils

HIF: 9 A 1H (:k)16:30-18:00
#ET : Matthias Schuett (Leibniz University Hannover)
BHH : Arithmetic of K3 surfaces

HEE: 10 A5 B (J1)16:40-18:10
Al O B RO R PR P BRI FE )
BH - R%ulhE EoREtE RO BERESIZONT

HIE: 10 119 B (J1)16:40-18:10

AT . P TR (AR E KRR EE TRFIER)
MH: 77 ) R EoAHBBROEORE SI2oNT
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HHF
SR
MH

HHF
SR
MH

HHi .
SR
MH

HHi .
SRR
MH

HHi .
SRR
MH

HH .
SR
MH

HHi .
AN
MH

HHi .
AN
MHE

HHF
AN
MH

HHF
AN
MHE

HHF
AN
MHE

11 2 B (H)16:40-18:10
Gerard van der Geer (Universiteit van Amsterdam)
Cohomology of moduli spaces of curves and modular forms

11 A4 16 H (H)16:40-18:10
Colin Ingalls (University of New Brunswick and RIMS)
Rationality of the Brauer-Severi Varieties of Skylanin algebras

12 A 14 B (H)14:40-16:10
Sergey Galkin (IPMU)

Invariants of Fano varieties via quantum D-module

12 /1 21 B (J1)16:40-18:10
I ZRE (RUER R PR B 2

Ampleness of two-sided tilting complexes

2010 4% 1 A 18 H (H)16:40-18:10
Anne-Sophie Kaloghiros (RIMS)

The divisor class group of terminal Gorenstein Fano 3-folds and rationality questions

2010 41 /1 25 H (J1)16:40-18:10
MEZE El RO KPR FBREGER A 7e R )

On weak Fano varieties with log canonical singularities

2010 4E 2 A 1 A (J1)16:40-18:10
K FZ I (FOXR TR PR e F})

Extensions of two Chow stability criteria to positive characteristics

FROS—KEtEI+—

4 A 21 B (:k)16:30 — 18:00
Ivan Marin (Univ.Paris VII)
Some algebraic aspects of KZ systems

4 H 28 H (:k)16:30 - 18:00
A S (ORI B R 20T e )

The ambient metric in conformal geometry

5 A 12 B (4)16:30 — 18:00
A RESC (BUR KPR TR A e E})

Discrete subgroups of the group of circle diffeomorphisms
5H 19 H (:k)16:30 — 18:00

Mark Hamiltom (FRKFRFBEEEEFAFFEEE, JSPS)
Geometric quantization of integrable systems
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HHF
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HHF
SR
MH

HHi .
SR
MH

HHi .
SRR
MH

HHi .
SRR
MH

HH .
SR
AT

HHi .
AN
MH

HHF
AN
MHE

HHF
AT

JEH

HHF
SR
MH

HHF
SR

JEH

5 A 26 B (4<)16:30 — 18:00
i S (R KPR FBEHER A 5E R

Configuration space integrals and the cohomology of the space of long embedding

6 H 02 H (*X)16:30 — 18:00
Alexander Voronov (University of Minnesota)
Graph homology: Koszul duality = Verdier duality

6 H9H (:)16:30 — 18:00
TR EAC (R PR A B B TE R )

A finite-dimensional construction of the Chern character for twisted K-theory

6 /1 16 B (4)16:30 — 18:00
ek 1IEH (RO KT R PR FF e R )

The abelianization of the level 2 mapping class group

6 /1 23 B (4)16:30 — 18:00
INEF TS (RO R KB R RL A Je R

Tne Meyer functions for projective varieties and their applications

6 H 30 B (:X)16:30 — 18:00
Bl B (R R PR AR AT 2R )

Torsion volume forms and twisted Alexander functions on character varieties of knots

7H 14 B (4k)17:00 - 18:00
TR Bl (SRR R)
The Cannon-Thurston maps and the canonical decompositions of punctured-torus bundles

over the circle.

9 H 29 H (:k)16:30 — 18:00
Sergei Duzhin (Steklov Mathematical Institute, Petersburg Division)
Symbol of the Conway polynomial and Drinfeld associator

10 A 13 H (*k)16:30 — 18:00
o s (R R P RGP Se R

: Instanton Floer homology for lens spaces

10 A 20 H (*k)16:30 — 18:00
FHH HEZ (FARFRFPEE LA 5EE

Torus fibrations and localization of index
10 A 27 H (:k)16:30 — 18:00

Alex Bene (IPMU)
: A new appearance of the Morita-Penner cocycle
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HEF: 11 H 10 H (¢k)16:30 — 18:00
##AM . Alexander Getmanenko (IPMU)
M H : Resurgent analysis of the Witten Laplacian in one dimension

AW 114 17 A (4<)16:30 — 18:00
AT OBUE CRTBRT)
B H : On the SO(N) and Sp(N) free energy of a closed oriented 3-manifold

HIRF: 11 A 24 B (*k)16:30 — 18:00
AT : Adam Clay (University of British Columbia)
B H : A topological approach to left orderable groups

HEE: 12 4 1 H (€)16:30 — 18:00
##AM : Andrei Pajitnov (Univ.de Nantes)
& H : Non-Abelian Novikov homology

HIKF: 12 A 15 B (“k)17:00 — 18:00
AT W R — (IR RT)
& H : Open Problems in Discrete Geometric Analysis

HIRF: 12 A 22 B (*k)16:30 — 18:00
aED  SEAL AT (RO RZEREBEER AT ER)
M H : Relative DG-category, mixed elliptic motives and elliptic polylog

HIF : 201041 A 5 H (*k)16:30 — 17:30
AAERT - ARES TAR (BORR RSB R e )
B H : The volume growth of hyperkaehler manifolds of type A,

HIRE : 201041 A 5 H (“k)17:30 — 18:30
ARl ARR R —BE CRRRZERFGEER 2R
B H : On the Runge theorem for instantons

HIKE : 201041 A 12 H (¢k)16:30 — 17:30
AN IR AR (RO R R BB AT e R )

B H : Index problem for generically -wild homoclinic classes in dimension three

HIRE : 201041 A 12 H (¢k)17:30 — 18:30
bl s TR B (RUCRZPER PR 20T e )

M H : On a generalized suspension theorem for directed Fukaya categories

HIFF : 20104F 1 A 19 B (*k)17:00 — 18:00
A R sE— (BB RT)
& H : Localization via group action and its application to the period condition of algebraic

minimal surfaces
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2010 4F 1 H 26 H (4)17:00 — 18:00
M BBE (BINKT)

On the (co)chain type levels of spaces

201042 A 2 B (4k)16:30 — 18:00 (Lie Fim - XBismt I F— L &)
Fanny Kassel (Univ.Paris-Sud,Orsay)
Deformation of compact quotients of homogeneous spaces

201042 H 16 H (:k)17:30 — 18:30
Dieter Kotschick (Univ.Miinchen)

Characteristic numbers of algebraic varieties

Lie # - KRB/t I+ —

6 A 15 A (J1)16:30 — 18:00
Vladimir P.Kostov (Nice KX%)

On the Schur-Szegd composition of polynomials

8 H 12 H (7k)10:00 — 11:00
Sigurdur Helgason (MIT)

Radon Transform and some Applications

8 A 12 A (/)11:20 — 12:20
Fulton G.Gonzalez (Tufts University)

Multitemporal Wave Equations: Mean Value Solutins

8 H 12 H (7K)14:00 - 15:00
Angela Pasquale (Universite Metz)

Analytic continuation of the resolvent of the Laplacian in the Euclidean settings

8 H 12 H (7k)15:30 - 16:30
Henrik Schlichtkrull (University of Copenhagen)
Decay of smooth vectors for regular representations

10 A 13 H (*k)16:30 — 18:00
NS BRI (R R P RGP Se R

Extensions between finite-dimensional simple modules over a generalized current Lie algebra

10 H 15 B (’K)16:30 — 18:00
L[ #5 (RIMS, Kyoto University)
Hecke-Clifford superalgebras and crystals of type Dz(2)

11 4 4 B (7K)16:30 - 18:00

Gert Heckman (IMAPP,Faculty of Science, Radboud University Nijmegen)
Birational Hyperbolic Geometry
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HEF: 12 H 15 B (¢k)17:00 — 18:00 ( AR = ¥ — kit I F— & &)
AN WO R — (TR RZEEE ToAE)

& H : Open Problems in Discrete Geometric Analysis

HIF: 12 A 22 A (4)16:30 — 18:00
AT TEIL E (H ILEBERE)
BH : BERRBOFEEZARERIIRIKOE 1 THfE D 2 —FE OHE & 2 D 5

HIRF : 201041 A 12 H (¢k)16:30 — 18:00
REEAD - PERE FE (RAUR R BB R AT JERHE - ER AR
BH - REEZES RO AT RIE & BEROTE

HEF: 2010422 A 2 B (4)16:30 - 18:00 ( b S— ki 3 F— & A1)
##fifi : Fanny Kassel (Orsay)

B H : Deformation of compact quotients of homogeneous spaces

HIF : 201042 A 19 H (4)16:30 — 18:00
##HiT © Yves Benoist (Orsay)

B H : Discrete groups acting on homogeneous spaces V

RmFAEE IS —

HI : 4 H 28 B (4)16:30 — 18:00

RGN BIE (EERF N

BEH . IERANERCEZE D v a VT o U — R DEE DK E EOPT — & — %1 B R o #hT 2E)
(ALEFRK & O IHLFFTE)

HES 5 4 26 H (%)16:30 - 18:00
afififi © Myriam Ounaies (Strasbourg KFHU7F})
& H : Intrepolation problems in Hérmander algebras

HIE: 6 4 2 B (4)16:30 — 18:00
AN AR HE R KPR FPEEER 2 FE R
EH - MERRREEI S TEH FE ORI DT

HEF: 6 H 30 H (:k)16:30 — 18:00

AT Tvana Alexandrova (BRI KRB HEREAF TR

M H : The Structure of the Scattering Amplitude for Schrodinger Operators
with a Strong Magnetic Field

HIKE: 7 H 21 B (©k)16:30 — 18:00

#ET : Georgi Raikov (PUC,Chile)

B H : Low Energy Asymptotics of the SSF for Pauli Operators with Non-Constant Magnetic
Fields

275



HHF
SR
MH

HHEF
SR
MH

HHi .
SR

#H

HH .
SRR
MH

HH .
AN
MH

HHi .
AN
MH

HH .
AT
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MHE

HHF
AT

JEH

H i
A bl
#H

H i
A bl
#H

9 A 15 H (4)16:30 — 18:00
FIBk Bl (B R A BB =)
)8 DR R PR

11 7 24 H (:X)16:30 — 18:00
HE R (R TR )

Analytic Properties of Eigen Values of Daubechies Localization Operator

2010 451 5§ 19 H ()16:30 — 18:00
[ B vEH] (FHEK - 2R)
LR OA R & Massera BUEFLZ-OWT

2010 4 1 7 26 F (4<)16:30 — 18:00
Jacob S. Christiansen (21 /"—47 2 KEE)

Finite gap Jacobi matrices (joint work with Barry Simon and Maxim Zinchenko)

PDE Rt 3+ —

4 H 22 | (7k)10:30 - 11:30
Wilhelm Klingenberg (University of Durham)

From Codazzi-Mainardi to Cauchy-Riemann

5H 20 B (7)10:30 — 11:30
A ZRH (5 R)
Stability of the Burgers vortex

6 1 17 A (/)10:30 - 11:30
VB TRSE (R B RS ST S & 3819)

: Variational problems for anisotropic surface energies

6 A 24 H (7k)10:30 — 11:30
Winston Ou (Scripps College / currently visiting assistant professor at Keio University)

Monge-Ampere equations, the Bellman Function Technique, and Muckenhoupt weights

10 A 7 B (7K)10:30 — 11:30
ZIF1°¥ (Liu Heping) (Beijing University)
: Wiener measure and Feynman-Kac formula on the Heisenberg group

:11 H 25 B (7k)10:30 — 11:30
: Hermann Sohr (University Paderborn)

: Recent results on weak and strong solutions of the Navier-Stokes equations
: 12 4 2 H (7k)10:30 - 11:30

: Juergen Saal (University of Konstanz)

: A hyperbolic fluid model based on Cattaneo’s law
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201043 H 9 H (:k)10:30 — 11:30
Joachim Escher (Leibniz University of Hanover)

Shallow water waves with singularities

(3 4= Ly VN

5 13 B (/)16:30 — 17:30
KA B (B RFRF B HER A Fe )

5H 13 B (/k)17:45 — 18:45
TR 757 (RRCRZER BRI e )
A counterexample of Bloch-Kato conjecture over a local field and infinite torsion in

algebraic cycles of codimension two

5 A 20 B (/)16:30 — 17:30
BT —F7 (B RFR TR e E)
Generalized Whittaker functions for degenerate principal series of GL(4,R)

58 27 A (4)16:30 - 17:30
Gombodorj Bayarmagnai (B K2R EBEEBEREFSE R

The (g,K)-module structure of principal series and related Whittaker functions of SU(2,2)

6 7 3 H (4)16:30 - 18:30
Bruno Kahn (Paris % 7 K%)
Motives and adjoints

6 H 10 H (7%)16:30 — 18:30
Bruno Kahn (Paris % 7 K%)
On the classifying space of a linear algebraic group

6 H 24 H (7)16:30 — 17:30
Vincent Maillot (Paris 2 7 K%)
New algebraicity results for analytic torsion

6 724 H (K)17:45 - 18:45
Richard Hain (Duke KX%%)
On the Section Conjecture for the universal curve over function fields

8 HT7H (4)16:30 — 17:30
Fabien Trihan (Nottingham K%%)
On the p-parity conjecture in the function field case

9 A4 14 A (H)11:00 — 12:00

Dinakar Ramakrishnan (% U 7 /v =7 TR K%)
Modular forms and Calabi-Yan varieties
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HIKF: 10 A 7 H (7K)16:30 — 17:30
##Af : Ahmed Abbes (Université de Rennes 1)
M H : On GAGA theorems for the rigide-étale topology

HIFF : 10 H 21 B (/K)16:30 — 17:30
##Af : Bernard Le Stum (Université de Rennes 1)
M H : The local Simpson correspondence in positive characteristic

HIf : 11 A 18 A (/4)16:30 — 17:30
AT HE oL RO KPR AP EER A FE R

& H : Elementary computation of ramified component of the Jacobi sum

HIf : 11 H 18 B (/K)17:45 — 18:45
afiefili © Christopher Deninger (Universitdt Miinster)
& H : P-divisible groups and the p-adic Corona problem

EIBOOOHERRES

HIF: 4 A 8 H (7k)10:30 — 11:30

RN - BRI DLER (FEBERT)

B H : Growth of an Ice Disk from Supercooled Water: Theory and Space Experiment in
Kibo of International Space Station

A : 6 A 3 H (/)10:30 — 11:30
FEAT o ZHE F— (RIRKT)

& H : Evolution of microstructures on crystal surfaces by surface diffusion

BEIF7AF RIS —

HIFF: 5 H 20 B (/K)17:30~

ARl BRE R (CRBRORE)

& H : Financial inverse problem and reconstruction of infinitely divisible distributions with
Gaussian component (/NEE—IK (BIEFFER) & 0 L[FEMFIE)

HEE : 7 15 B (K)17:30~
AT BT PRI (BRIER)

B H : Shortfall risk measure for general semimartingales

AERF: H B (K)17:30~
#ET : Andrea Macrina (King ’ s Colledge London & Kyoto University)
& H : Conditional density modelling for security prices

HIF: 2010451 /1 6 H (4K)17:30~

aREAT AR e (RORCR R e BRI 2R )
RBH - WIEE Z RO JEBOE TR O I FFE O BEF RIZ DWW T
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HEF: 4 4 15 H (4)15:00 - 16:10
##Af : Jean JACOD (Universite Paris VI)

M H : A survey on realized p-variations for semimartingales

A : 4 A 15 B (7K)16:20 - 17:30
##hf : Jean JACOD (Universite Paris VI)

M B : Estimating the successive Blumenthal-Getoor indices for a discretely observed process

HIFF : 4 H 22 B (7K)15:00 - 16:10
##Af : Arnaud DOUCET (¥tat£BEMF9ET)
BB : Interacting Markov chain Monte Carlo Methods for Solving Nonlinear Measure-Valued Equations

HIKF: 5 A 12 H (:k)16:20 — 17:30
GERT - MR WO (BROREERLRSE, TAEER)
M H : Asymptitically efficient estimation of multiple change points in GARCH types models

A : 6 A 3 H (/)15:00 — 16:10
FEET : IUH E CRRRFERSFEAIERT & N7 AT % — 7 BERERNT 43 BF)
EH  BENERREEIR XD

H¥: 9 A 30 H (4)15:00 — 16:10
AT . R FnE (SR K FR BB E R A e R
MEE : HDLSS 5 — #2813 % PCA I2H>\W T

HEF : 10 A 21 A (/)15:00 — 16:10
AN A A2 (BB IR S & 23 0T)
BH - AR B OEFFFERT0 &R E CAEBIREIC X 5 R R

HI : 10 A 22 B (4)16:30 — 17:40
FEAT VR ER (KRIRKS: &b - (RERBERE Y ¥ —)
#H : ASYMPTOTICALLY EFFICIENT DISCRETE HEDGING

A : 10 A 23 A (£)15:00 — 16:10
il © Vladimir Bogachev (Moscow State University)

B H : On invariant measures of diffusion processes with unbounded drifts

HEf - 11 7 27 H (4)13:40 — 14:50
AT . R BE (AR KPR E AR U R
MH . ERIEERIIETALDOAL ) R—3 3 VEBEEOHEE

HIF: 12 H 9 B (/)15:00 — 16:10

RAT - ek R (WM IERT)
BH - o EEE SR LA o o SR T — 2 1T 5 BB HAHOHEEIZ SV T
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12 A 14 B (H)14:00 - 15:10
L. VOSTRIKOVA (LAREMA, Departement de Mathematiques, Universite d’Angers, FRANCE)

On the stability of contingent claimes in incomplet models under statistical estimations.

12 A 16 H (7K)15:00 — 16:10
Stefano Maria Iacus (Department of Economics, Business and Statistics,
University of Milan, Italy)

: ecent results on volatility change point analysis for discretely sampled stochastic

differential equations

12 A 21 A (H)15:00 - 16:10
Thomas Simon (Universite de Lille 1)

Absolute continuity of Ornstein-Uhlenbeck processes

2010 4% 2 A 17 H (7)15:00 — 16:10
T A (ROORT: B LRGP SER)

20104 3 A 15 H (H)14:00 - 15:00
Alexandre Brouste (Université du Maine)

Statisical inference in the partial observation setting, in continuous time

201045 3 A 15 H (J1)15:00 - 16:00
Cecilia Mancini (University of Florence)
BROWNIAN COVARIATION AND CO-JUMPS, GIVEN DISCRETE OBSERVATION

201043 A 29 H (H)13:00 - 14:10
Catherine Laredo (MIA, INRA)

: Inference for partially observed Markov processes and applications

ERFRTEELIF—

479 A (K)16:30 - 18:00
Dietmar Bisch (Vanderbilt University)

Bimodules, planarity and freeness

4 16 B (4)16:30 — 18:00
f&7 5 F (ROR PR E A FE R

Large Deviations in Quantum Spin Chains

4 A 23 B (K)16:30 — 18:00

W sofl] (EHR)

Entire Cyclic Cohomology of Noncommutative 2-Tori

41 30 B (4)16:30 - 18:00

Measure Equivalence Rigidity and Bi-exactness of Groups
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5H 7H (A&)16:30 — 18:00
SR TN (RO RZER LG ER A FE )
A fixed point property and the Kazhdan property of SL(n,Z[X},...,Xk]) for Banach spaces

59 14 H (4)16:30 - 18:00
Raphael Ponge (B KR FFEEIREEHFSEEL)

Noncommutative geometry and lower dimensional volumes in Riemannian and CR geometry

5H 28 H (K)16:30 — 18:00
Ve FEZ (AuifEiE KH)
The Rohlin property for automorphisms of the Jiang-Su algebra

6 H 4 A (K)16:30 - 18:00
ol R (A ARZFR)

Determinant for rectangular martices

6 H 11 H (°K)16:30 — 18:00
Chris Heunen (Radboud Universiteit Nijmegen)

A topos for algebraic quantum theory

6 A 18 A (K)16:30 - 18:00
R Rz (O RFPR TR e E)

The super Virasoro algebra and noncommutative geometry

6 A 25 H (/4)16:30 — 18:00
AR T2 (UMM R FHOR TR ZERT)

: Infrared divergence of scalar quantum field model on pseudo Riemann manifold

7H 2 H (K)17:00 - 18:00
ANEE B (UK RSB R A FE R
Dixmier’s Similarity Problem —Littlewood and Forests—(—i% D= 1017)

7 A9 H (K)16:30 — 18:00
Mikael Pichot (BUREUEREFHibF7CHEME)

Examples of groups of intermediate rank

7H 16 H (/K)16:30 - 18:00
Ingo Runkel (King’s College London)
Algebraic structures in conformal field theory

7 A 23 H (K)16:30 — 18:00

Catherine Oikonomides (BE& KHLT.)
Cyclic cohomology and the Novikov conjecture
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9H T7H(H)17:00 - 18:30
Marek Bozejko (University of Wroclaw)
Generalized Gaussian field,theta function of Jacobi and functor of second quantization

10 H 22 B (’K)16:30 — 18:00
Adam Skalski (Lancaster University)
On some questions related to Voiculescu’s noncommutative topological entropy

10 A 29 A (4)16:30 — 18:00
Robert Coquereaux (CNRS/CPT,Marseille)

Fusion graphs for Lie groups at level k and quantum symmetries

11 A 12 B (K)16:30 — 18:00
B8 ZR (RO RF R PR R F e R

Recent results for amalgamated free products of type II; factors

12 A 3 B (K)16:30 — 18:00
AR BN AR RGBT FEE)

Vanishing of quasi-homomorphisms and the stable commutator lengths on special linear groups

over euclidean rings
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MH

HHF
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MHE
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AN
MHE

HHF
SR
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MHE

12 7 10 B ()16:30 — 18:00
5 SR (FRORRFER PGP ER)

Symmetric norms and spaces of operators modelled on a semifinite von Neumann algebra

12 A4 17 H (K)16:30 — 18:00
ok FEZ (AeifmE )

Almost commuting unitaries and Z2-action

12 A 22 H (:k)14:40 - 16:10
B ¥ (Univ.Roma ” Tor Vergata”)
Symmetric representations of the group of diffeomorphisms of R

12 A 22 H (:k)16:30 — 18:00
David Kerr (Texas A&M Univ.)
Topological entropy for actions of sofic groups

201041 A 7 H (7K)16:30 — 18:00
Luc Rey-Bellet (Univ.Massachusetts)
Large deviations, Billiards, and Non-equilibrium Statistical Mechanics

2010 4E 1 A 14 H (K)16:30 — 18:00

Marius Junge (Univ. Illinois, Urbana-Champaign)
Applications of operator algebras in Quantum information theory
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HIE : 2010451 A 19 A (*k)16:30 — 18:00
Al R (R OR)

M H : Entire Cyclic Cohomology of Noncommutative Spheres

HIF: 201045 1 A 21 H (4)16:30 — 18:00
ERT L F B (R ER B EER I ER)

B H : On Subfactors Arising from Asymptotic Representations of Symmetric Groups

HIF : 20104F 2 A 18 H (K)16:30 — 18:00
AT : Roberto Longo (University of Rome, Tor Vergata)
& H : Von Neumann Algebras and Boundary Quantum Field Theory

ISRt S —

HI : 4 H 30 B (4)16:00 — 17:30
FERT WL SEK (WTE K BFSE - RIS A )
ME : ¥—F— =AW MFRACHTHU Y RURICBIT2ZEAR Y NORLEN

HIf: 5 H 14 B (4)16:00 — 17:30
AT AR E DA (AR KT - B - B EF R

& H : Particle trajectories around a running cylinder in Brinkman’s porous-media flow

HIKE: 9 § 10 B (K)16:00 — 17:30
aififi : Henrik SHAHGHOLIAN (ESZTRRT: « A by 7RV A)
B H : A two phase free boundary problem with applications in potential theory

HE: 9 3 17 B (A)16:00 - 17:30
afififi : Norayr MATEVOSYAN (7 7'V » DK% - HH)

B H : On a parabolic free boundary problem modelling price formation

HIKE: 11 A 5 B (K)16:00 — 17:30
AT . KV B (RS RFPRFECELFFSEER)
M H : A Mathematical Aspect of the One-Dimensional Keller and Rubinow Model for Liesegang Bands

A 11 A 26 A (4)16:00 — 17:30
A i PRI (B R - BLEE O R
BEH : LP RO~ VT 7 RERXO ol OERE

HIFF: 12 H 17 B (K)16:00 — 17:30
AT . Hatem Zaag (CNRS//3V LK)
M H : A Liouville theorem for a semilinear heat equation with no gradient structure

HIKF : 20104£ 1 H 21 H (K)16:00 — 17:30
##fl : Danielle Hilhorst (73U k% /CNRS)
M H : A finite volume method on general meshes for a degenerate parabolic convection-reaction-diffusion

equation
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2010 4£ 1 F 28 H (K)16:00 - 17:30
TEZK B S (] R 7 B 70

201042 H 18 H (7K)16:00 — 17:30
Bendong LOU ([F#FK5)
Homogenization limit of a parabolic equation with nonlinear boundary conditions

HEAOZ - WEEYFEELIS—

5H 14 B (K)16:00 — 17:30
AR BB (R FAER S AN R FR)
AIDS U 7 F U BIFE ~DBEFR B A-SHIV YRR & B €T -

7 A 16 H (A)15:00 — 16:20
Oda Diekmann (Mathematical Institute, Utrecht University)

The delay equation formulation of physiologically structured population models

12 7 24 A (4)16:00 — 17:30
&M PUER (The City University of New York, Hunter College)
Decomposition 5347 : HIZAT — X 3T OFH LWL E 7 7 e —F

2010 4E 1 7 20 H (/K)14:40 — 16:10
TLE AT (BORR S B LA e R O R e AR )

RR#EMtEIF—

4 7 22 B (/K)14:45 - 16:15
R SCE GO LERTE TR

Einstein-Wey1 structures on 3-dimensional Severi varieties

4 7 22 H (7K)16:30 - 18:00
Tamas Hausel (Oxford University)
Toric non-Abelian Hodge theory

10 A 14 B (/K)14:45 — 16:15
tliy:: S R NE Y NE LS IS hv

Fixed point theorems for non-positively curved spaces and random groups

10 A 14 B (/)16:30 — 18:00
IR 705 (B R TR KRB TR se st

Lagrangian mean curvature flow and symplectic area
201041 H 20 H (/K)17:00 — 18:30

Craig Van Coevering (MIT)
Asymptotically conical manifolds and the Monge-Ampere equation
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4 A 18 H (+)11:00 — 12:00
Vladimir Dobrev (Institute for Nuclear Reserch and Nuclear Energy, Sofia, Bulgaria)

: Invariant Differential Operators for Non-Compact Lie Groups

4 718 A (£)13:30 - 14:30
R BN RO RF R EEER A ZE R
TBA

6 A4 20 B (£)11:00 — 12:00
A H B (JuREE)
2 RGBT 0D [ A il 23 i 72 3 R0k

7H 24 H (£)13:00 — 14:00
B W5 (Faculty of Math, Higher School of Economics, Moscow)

: On recursion relation of the KP hierarchy

7 24 A (4)14:30 - 15:30
milRE A R A

11 A7 H (£)13:30 - 14:30
Andrei Marshakov (Lebedev Physical Institute)

: Tau-functions of Toda theories, partitions and conformal blocks

12 A 22 B (4)10:00 — 11:00
5 AT (RO R PR BRI e R

12 A 22 F (4K)13:00 — 14:00
Y.Avishai (Ben Gurion University)

: Laplacian on graphs: Examples from physics

REBXOEHRAGIEIS—

516 B (1:)13:30 — 14:30
AKEF AT (B0 K7 T2
RTE ERTEE D ALy M VB L LS — MR

516 B (4:)15:00 — 16:00
B B (RO KPR PR SRR

The Eisenstein series for GL(3, Z) induced from cusp forms
6 H 20 H (1:)13:30 — 14:30
N A (IUBLRZEECE N IRFA)

REMR LD 6 8L TREE LT — 2B
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6 /1 20 B (4:)15:00 — 16:00
B ZZFRK (REAR K FESE)

Fourier coefficients of Arakawa lifting and some degree eight L-function

7H 18 B (1:)13:30 — 14:30
KA ot (m X — gt 7esE (KEK))
On some algebraic properties of CM-types of CM-fileds and their reflexs

7 418 H (+)15:00 — 16:00
e 32 (UK PR FGHEER PR

11 A 14 B (1) 13:30 — 14:30
s 24 (B R:)

On weak endoscopic lift

11 A 14 B (1) 15:00 — 16:00
HHE KBS (POSTEC)

Derivations and Automorphisms on the noncommutative algebra of power series.

IPMU Komaba Seminar

6 A 8H (H)17:00 — 18:30
Kiyonori Gomi (Kyoto University)

Multiplication in differential cohomology and cohomology operation

7TH27H (H)17:00 - 18:30
Misha Verbitsky (ITEP Moscow /IPMU)
Mapping class group for hyperkaehler manifolds

11 A 9 H (H)16:30 — 18:00
Makoto Sakurai (HUERZERZFZEEELFFHFIER)
Differential Graded Categories and heterotic string theory

11 # 30 B (H)16:30 — 18:00
Junya Yagi (Rutgers University)
Chiral Algebras of (0,2) Models: Beyond Perturbation Theory

12H 7 H (H)17:30 - 19:00
Weiping Zhang (Chern Institute of Mathematics, Nankai University)

Geometric quantization on noncompact manifolds
201042 A 1 H (A)16:30 — 18:00

Timur Sadykov (Siberian Federal University)
Bases in the solution space of the Mellin system
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GCOE Ex7—

: 10 4 14 H (’K)16:30 — 17:30
: O. Emanouilov (Colorado State University)

: Partial Cauchy data for general second order elliptic operators in two dimensions

: 10 A 30 A (4)15:00 — 16:00
: Shuai Lu (Johann Radon Institute)

: Regularized total least squares: computational aspects and error bounds

201041 A 7 H (K)16:30 — 18:00
LucRey-Bellet (Univ.Massachusetts)

Large deviations, Billiards, and Non-equilibrium Statistical Mechanics

2010 4 2 H 18 H (/)10:10 — 11:00
FREF B (RO KPR PR e R
ZEMNC FE—RR 723512 1T 2 TR

2010 4 2 A 18 A (/)11:00 — 11:50
B O JEKER (ROR KRB B R 9 ER)
A ORI b — O (AN D15 HD) T

2010 4= 2 A 18 H (A)13:20 — 14:10
B E—, KE | (R KPR FBEER P 7R
BB RFImEER A VAT 4 F2— 1)

L AR P O RR & oy J7 R

: 2010 4E 2 H 18 H (K)14:10 — 14:40
s WG — R RFERZGEEER TR
CRBOEEEE X < U EOREMITONT

2010 42 H 18 B (AK)14:50 — 15:40
0. Hiev (7 7 U v AR—7 7 —EERFTEI, K1)

Flow and material simulation for industrial purposes

2010 4 3 A 23 H (4k)15:00 - 16:00
Mourad Bellassoued (Univ. of Bizerte)
Stability estimates for the anisotropic wave and Schrodinger equations from the

Dirichlet to Neumann map
2010 4= 3 A 23 B (:k)16:15 — 17:15

Johannes Elschner (Weierstrass Institute Berlin, Germany)

On uniqueness in inverse elastic obstacle scattering
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HI : 2010 4E 3 A 30 H (4)10:00 — 10:50
AN AR B (R KPR AP EEL D S TERE)
EH  PETTEEEIC X DT B O - IEREER IO R A A~ DFH W

HEE : 201043 A 30 H (4k)11:00 — 11:50
AT PR B R KRR R e AL
BE BT NFEOART ML - BEELEERIZ B U A5 TR

S 2010453 A 30 H (4)13:20 — 14:10
FEET O — 30 (KRR FEBEEB AR,  — A e T4 TR
B H : Semismooth Newton (EDH G, & UVSH

HI : 2010 4E 3 /1 30 H ()14:10 — 15:00
FERT . AT Ty A A IR KPR FPEHOER 7 50F})

& H : Two-dimensional steady capillary gravity water waves are smooth

GCOE LY Fv—X

HEF: 7 H 28 H (:k)13:30 — 14:30
##AM : Frank Merle (Cergy Pontoise K% /THES)
& H : Dynamics of solitons in non-integrable systems I

HEE . 7 A 28 H (4)14:45 — 15:45
##fil : Frank Merle (Cergy Pontoise X% /THES)

& H : Dynamics of solitons in non-integrable systems II

HIE: 7 7 28 H (k)16:15 — 17:15
AN P B LK)
BH Va2 U T o T EAG R ORI T R B OBNE L ENE & IRE B GIZ OV T T

AME: 7 A 29 B ()11:00 - 12:00
AT KET A (JUNRSR)
ME . REEIEET NV E IS OREN T

AES: 7 7 20 A (4)13:30 — 14:30
##fil : Frank Merle (Cergy Pontoise X% /THES)

& H : Dynamics of solitons in non-integrable systems III

AEE: 74 29 A (K)14:45 — 15:45
AT : Frank Merle (Cergy Pontoise K% /THES)

& H : Dynamics of solitons in non-integrable systems IV
HIRE: 7 H 29 B (K)16:15 — 17:15

AT P B (SUERRE)
BIH : va L7 4 o — SRR GG 51 5 IR SR WM & B4 1T 1T
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HEF: 7 H 30 H (AK)11:00 — 12:00
FEAG . KET AL (JWNKRER)
BH  BEEEIEET NI oZEM 1T

HIKF: 7 A 30 H (K)13:30 — 14:30
##AM : Frank Merle (Cergy Pontoise K% /THES)
M H : Dynamics of solitons in non-integrable systems V

HEE: 7 30 B (AK)14:45 — 15:45
##fil : Frank Merle (Cergy Pontoise X% /THES)

& H : Dynamics of solitons in non-integrable systems VI

HEE: 9 8 H ()15:00 - 16:00
affili : H. R. Thieme (Arizona State University)

B H : Global compact attractors and their tripartition under persistence

HI: 91 8 B (4)16:15 — 17:15
AT : Glenn Webb (Vanderbilt University)
B H : Analysis of a Model for Transfer Phenomena in Biological Populations

HIS: 9 A 28 H (J1)15:30 — 17:00
##AM : Claudio Landim (IMPA, Brazil)

B H : Macroscopic fluctuation theory for nonequilibrium stationary states, I

A2 9 19 30 H (4)15:30 - 17:00
#ifif © Claudio Landim (IMPA, Brazil)

B H : Macroscopic fluctuation theory for nonequilibrium stationary states, II

AE: 10 A5 H (J1)13:30 - 15:00
#ifif : Jean-Dominique Deuschel (TU Berlin)

B H : Mini course on the gradient models, I: Effective gradient models, definitions and examples

AE: 10 A5 H (J1)15:30 - 17:00
#fif © Claudio Landim (IMPA, Brazil)

B H : Macroscopic fluctuation theory for nonequilibrium stationary states, III

HIKE: 10 A 7 B (7K)16:30 — 17:30
#fif : Michel Duflo (Paris 7)
& H : Representations of classical Lie super-algebras

HIKF: 10 H 9 H (£)16:30 — 17:30
#fif : Michel Duflo (Paris 7)
M H : Associated varieties for Representations of classical Lie super-algebras

HEF : 10 A 14 A (/)13:30 — 15:00

#ififi © Jean-Dominique Deuschel (TU Berlin)
M H : Mini course on the gradient models, IT : Convex interaction potential

289



AEE: 10 A 14 B (k)15:30 - 17:00
##AM ;. Claudio Landim (IMPA Brazil)

B H : Macroscopic fluctuation theory for nonequilibrium stationary states, IV

AEE: 10 A 21 A (k)15:30 - 17:00
##AM : Jean-Dominique Deuschel (TU Berlin)

B H : Mini course on the gradient models, III : Non convex potentials at high temperature

HE ;12 4 8 H (K)17:30 - 19:00
#fif © Giovanni Felder (ETH Zurich)

B H : Gaudin subalgebras and stable rational curves.

A 2010451 A 25 A (J)14:40 — 16:10
#fififi : Charles Fefferman (Princeton University)
# H : Extension of Functions and Interpolation of Data

A 2010 4 1 4 27 A (/)14:40 — 16:10
#fififi : Charles Fefferman (Princeton University)
# H : Extension of Functions and Interpolation of Data

HIF : 20104F 1 A 29 H (4)16:30 — 17:30
#fififi : Charles Fefferman (Princeton University)
M H : Extension of Functions and Interpolation of Data

HIKF : 201042 H 17 H (7k)10:30 — 11:30
#fif © Yves Benoist (Paris Sud)
™ H : Discrete groups acting on homogeneous spaces I

HIEF : 201042 H 17 H (7k)15:00 — 16:00
#EfT © Yves Benoist (Paris Sud)
& H : Discrete groups acting on homogeneous spaces IT

HIKF : 201042 H 18 H ()10:30 — 11:30
#fififi © Yves Benoist (Paris Sud)
& H : Discrete groups acting on homogeneous spaces ITT

HIEF : 201042 H 18 H (7)15:00 — 16:00
##Af : Yves Benoist (Paris Sud)
& H : Discrete groups acting on homogeneous spaces IV

%’

2 E R

HIFF: 4 H 14 B (:k)16:30 — 18:00
AT : Klaus Niederkruger (Ecole normale superieure de Lyon)
M H : Resolution of symplectic orbifolds obtained from reduction
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HIFF: 4 A 15 B (7K)15:30 — 17:00
##AT : Wilhelm Stannat (Darmstadt T8K5)
B H : Invariant measures for stochastic partial differential equations:

new a priori estimates and applications

AES: 67 10 A (4)15:30 — 17:00
FEAT . KIE AR (BOREERET)
BH  BFRIED ALY FLE vy FI2ONT

HIF: 6 H 24 B (/)15:30 — 17:00
FEAT . MR AYE (R ERRBET)
MH B T - T ESEROEFEIC T 2 E0FF & B

I

HES - 7 A 1 H (K)15:30 — 17:00
AN - B BUR (RRRFP R G BELR 2 FE R
B H : ASEP I & U zero-range process D43 BlBA%EL

HEF: 10 3 20 B (*k)14:40 — 16:10
ST P71 £ (UCLA)
BEH . E IR & 2 oRA (1)

HIE : 10 /1 21 B (/K)14:40 — 16:10
SAT - VI 3 (UCLA)
H . BB L FDIGH (2)

HEE: 10 A 22 A (AK)10:40 — 12:10
SAT - VI 3 (UCLA)
H BB & F DG (3)

HEF: 10 H 28 H (7k)16:30 — 17:30
##Af : Michael Ruzhansky (Imperial College, London)
& H : Dispersive and Strichartz estimates for hyperbolic equations of general form

AES : 10 A 29 A (4)16:30 — 17:30
Al Michael I, Tribelsky (MIREA (Technical University),Moscow, Russia)
™ H : Spectral properties of Nikolaevskiy chaos

HEF: 11 7 10 B (4k)14:40 — 16:10
SHAT Vi T3 (UCLA)
H BB L FDIGH (4)

HEF 11 H 11 B (4K)14:40 - 16:10

SAT ;TG TR (UCLA)
RH ;TR & 2 oA (5)
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HIEE: 114 12 B (K)10:40 — 12:10
SHAT PRI T3 (UCLA)
H . BB & OIS (6)

HEF: 11 H 18 H (/k)15:30 — 17:00
##Af : Herbert Spohn (X = >~ THEMKE: « JUNKEE)
& H : The stochastic Burgers equation and its discretization

HEF: 11 7 19 B (4)15:00 — 16:00
AT BRES EN1T (RORR PR FPe R A Fe )
BEH - BGRP) D INEE QR A 7 L & o3I EE R

HEF: 12 9 8 B (4k)14:40 — 16:10
ST VIG5 (UCLA)
B W & 2 0I5 (7)

HEF: 12 9 9 B (/K)14:40 — 16:10
ST VIG5 (UCLA)
B IR & 2 OISR (8)

AR : 12 A 10 A (4)10:40 — 12:10
SHAT Vi T3 (UCLA)
BH . E WG L 7 O (9)

HIKF: 12 A 25 B ()17:00 — 18:00
F#AM : Academician T. Sh. Kalmenov (Research Centre of Physics and Mathematics Almaty, Kazakhstan)
B H : A criterion for the strong solvability of the mixed Cauchy problem for the Laplace equation

HIKE : 201041 A 13 H (7K)15:30 — 16:30
#EAT : Michael Allman (Warwick K77)
& H : Breaking the chain: slow versus fast pulling

HIRE : 201041 A 13 H (K)16:45 — 17:45
#fififi : Felix Rubin (Zurich X%)
B H : Scaled limit for the largest eigenvalue from the generalized Cauchy ensemble

HI : 2010 4E 1 A 19 H (4)16:30 — 18:00
FAD . R — 30 R R PR FAERR R

B H : Fractional Evolution Equations and Applications 1

HIE : 201045 1 A 20 A (/K)16:30 — 18:00
FEAD . R — 30 R R PR AEER R

B H : Fractional Evolution Equations and Applications 2
HIFF : 20104F 1 A 22 B (42)16:30 — 18:00
FEAD . R — 30 R R PR AEER R

B H : Fractional Evolution Equations and Applications 3
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2010 4£ 1 A 25 B (H)16:30 — 18:00
PR —3C R KR P RZFEBEEERE 2R

Fractional Evolution Equations and Applications 4

2010 4£ 1 A 26 B (2k)16:30 — 18:00
PR —3C R KR P RZFEBEEERE FE R

Fractional Evolution Equations and Applications 5

201041 A 28 H (/K)10:40 - 12:10
Olivier Alvarez (Head of quantitative research, IRFX options Asia, BNP Paribas)

Partial differential equations in Finance I

201041 A 28 H (/K)13:00 — 14:10
Olivier Alvarez (Head of quantitative research, IRFX options Asia, BNP Paribas)

Partial differential equations in Finance II

2010 4£ 2 1 23 A (4<)14:00 — 15:00
Bendong LOU ([F#KF)

Homogenization Limit and Singular Limit of the Allen-Cahn equation

201042 A 24 H (7K)15:00 - 16:30
Robert, Penner (Aarhus University / University of Southern California)
Protein Moduli Space

2010 4F 3 H 17 H (/K)16:30 — 17:30
= E (R KPR PP R
FrEREEZ R ORI S —a L — = Oz

2010 43 A 19 H (4)11:00 - 12:00
YA Zn8k (North Carolina State University, USA)
A Regularization Parameter for Nonsmooth Tikhonov Regularization

2010 4¢3 A 25 H (/K)16:00 — 17:00
M.M. Lavrentiev, Jr (Sobolev Institute of Mathematics, Novosibirsk Russia)

Modern computer architectures for tsunami simulation
201043 A 25 H (/K)17:00 — 18:00

Dr Bangti Jin (Center for Industrial Mathematics University of Bremen, Germany)
Heuristic Choice Rules for Convex Variational Regularization
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ALLMAN,Michael John
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9. TH21EE EVE2—U R+

Visitor List of the Fiscal Year 2009

TR 21 4R S TFERHAME ) B B B EE O — DY 2 N T 5.
F— 5%, BA (RIS, 2 OE4), YHEREENEOIETH 5. BEMEE, 4/8/
HONEIZE TR ENTH D08, H13 2009 F0 & ITEW U7 BFR T L=,

Here is the list of a part of the foreign researchers who visited our Graduate School in the fiscal
year 2009.

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 2009.

¢ Dennis Eriksson (UK« 27 =—7 ) 4/1-8/31

e Dietmar Bisch (Vanderbilt K% - KI[E) 4/8-4/17

e Wilhelm Stannat (Darmstadt TFRR5: - KA ) 4/13-4/17

e Jean Jacod (Universite Paris 6 + 7 A) 4/13-4/22

e Jan Nekovar (/XU = 7 Fr K% - 75 ) 4/13-4/24

e Wilhelm Klingenberg (Durham K% - 3[E) 4/20-4/24

e Ivan MARIN (\NUEE 7T K% - 77 A) 4/20-5/10

e Tamas Hausel (Mathematical Institute of Oxford University « /~># U —) 4/22-4/24
e Samuel Boissiére (Université de Nice « 7 F 2 X) 4/27-4/27

e Alessandra Sarti (Université de Poitier + 7 7 > X) 4/27-4/27
e Salma Nasrin (University of Dhaka « /X227 77 1 2) 5/14-6/1
e Thomas Geisser (F§7 U 7 4 /L=7 K5 « KI[H) 5/14-10/8/20
e Bruno Kahn (/NV - 7 Fr K% - 77 2) 5/17-6/16

e Steven Zucker (Johns Hopkins University + >K[H) 5/21-5/22

e Arne Jensen (A —/VAR—K% -T2 ~—7)5/31-5/20

¢ Vladimir Kostov (Université de Nice + 77 . Z) 6/12-6/18

¢ Richard Hain (Duke University « K[E) 6/22-6/25

e Fabien Trihan (University of Nottingham + ¥%[H) 6/22-8/22

e Vincent Maillot (/XU 7 K% - 77 ) 6/23-6/26

e Susanne Beckers (Bremen University « N1 >) 6/24-8/25

e TrN %n&k (North Carolina State University « K[E) 6/30-7/18

e Frank MERLE (Cergy-Pontoise K%+ 77 > A) 7/1-8/6
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Thomas Simon (Université de Lille 1 + 75 2 X) 7/9-7/23

Ingo Runkel (King’s College London - 3¢[E) 7/14-7/25

Odo Diekmann (= kL't N K%« 45 2 #) 7/15-7/17

Karl Oeljekalus (Univ. de Provence *+ 7 7 2 X) 7/15-7/19

Andrei Irordan (Univ. de Paris VI« 77 > 2) 7/15-7/19

Nessim Sibony (Univ. de Paris Sud + 7 7 > %) 7/15-7/19

Carlos Simpson (Universite de Nice (CNRS) « 7 7 2 X) 7/23-7/25
Jon NIMMO (University of Glasgow + #[E]) 7/24-8/14

Georgi Raikov (FV « AV Vw7 R¥ - F V) 8/3-8/5

Sigurdur Helgason (MIT - >k[E) 8/3-8/5

Mike Eastwood (Australian National University «+ Z—X +Z U 77) 8/3-8/5
Henrik Schlichtkrull (Copenhagen K%« 7> ~—7) 8/3-8/5
Angela Pasquale (Metz K%« 77 X) 8/3-8/5

Mike Eastwood (Australian National University « 2—X +Z U 77) 8/10-8/11
Sigurdur Helgason (MIT - >K[#) 8/10-8/13

Angela Pasquale (Metz K% « 77 Z) 8/10-8/13

Henrik Schlichtkrull (Copenhagen K% « 7> ~—2) 8/10-8/15
B.Battsengel (& F/VEN KT - £ L) 9/3-12/1

Horst Thieme (7 V ¥ F MRS - KIE) 9/7-9/11

Hans Othmer (I Y % K% - KE) 9/7-9/11

Glenn F.Webb (%77 o & —E L F k¥ + K[H) 9/7-9/11

Marek Bozejko (Wroclaw K75 - R—F o K) 9/7-9/15

Claudio Landim (IMPA(Rio de Janeiro) - 77 ¥ /V) 9/15-10/25
Ahmed Abbes (Rennes K% /CNRS - 77 >~ 2) 10/1-10/30

Erwan Rousseau (A b7 A7 —/L R - 75 2) 10/1-11/14
Joerg Winkelmann (/34 v A FR5: - FA ) 10/1-11/15

Adam Skalski (Lancaster K¥#07# « %€[E) 10/1-11/30
Jean-Dominique Deuschel (~/L U > TRREEEHE - K4 ) 10/3-10/29
Michel Duflo (Paris 7 - 77 " A) 10/5-10/12

Pietro Corvaja (Udine X% « 4 # U 7) 10/8-10/30

Oleg Emanouilov (Colorado State University - >&[E) 10/11-10/18

YTk (North Carolina State University « K[E) 10/11-10/19

298



Bernard Le Stum (Rennes X%« 77 &) 10/17-10/30

Lu Shuai (Johann Radon Institute for Computational and Appl.Math.-4—X KU 7) 10/18-
10/31

Pawel Walczak (7 v F K%« R—F  F) 10/18-10/31

Zofia Walczak (7 » F K% - "—7 2 F) 10/18-10/31

Michael Pevzner (Paris 7+ 77 2 A) 10/18-11/24
Eynard-Bontemps,Helene (ENS Lyon + 7 7 >~ Z) 10/19-10/9/15
Vladimir Bogachev (Moscow State University «+ = 77) 10/22-11/2
Michel Gros (Rennes K%« 77 2 Z) 10/22-11/5

G.van der Geer (Univ.of Amsterdam + 47 > %) 10/24-11/6

Robert Coquereaux (CNRS - 77 - Z) 10/28-11/2

Basile GRAMMATICOS (/$U %7 K%+ 75 %) 11/2-11/13

Jan Moellers (Paderborn « N >) 11/2-11/21

Andrei Pajitnov (Univ.Nantes - ) 11/2-12/30

Nick Shepherd-Barron (Cambridge Univ. - %[F) 11/4-11/14

Fabrizio Catanese (Universitit Bayreuth - 4 # U 7)) 11/6-11/14
Shing-Tung Yau (Harvard University « K[E) 11/8-11/12

Miles Reid (University of Warwick - %¢[#) 11/8-11/14

Fedor A.Bogomolov (University of New York/Courant Institute « = -77) 11/8-11/14
Frederic Campana (Universite Nancy + 77 > Z) 11/8-11/14

Michael McQuillan (IHES, University of Edinburgh - 3%[¥) 11/8-11/14
Thomas Peternell (Universitdt Bayreuth - K1 >) 11/8-11/14

Claire Voisin (Universite Paris VII - 75 2 Z) 11/8-11/14

Steven Shin-Yi Lu (University of Quebec + 777 4) 11/8-11/14

Alfred RAMANI (2—/L « KU F 2 “—2 « 75 %) 11/9-11/19
Christopher Deninger (Muenster K5 + KA >/) 11/13-11/20

Louis Nirenberg (== —3—7 K% « X[H) 11/15-11/20

Colin Ingalls (University of New Brunswick, RIMS + 47 #) 11/15-11/23
Uwe Jannsen (Regensburg K% - N1 ) 11/18-11/24

Changlong Zhong (USC - "'[H) 11/19-12/19

James McKernan (Massachusetts Institute of Technology - ) 11/20-11/23

Chandrashekhar Khare (University of California, Los Angeles - ) 11/20-11/24
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Michael Hopkins (Harvard University - ) 11/20-11/24

Michael Harris (Universit? Paris 7 - ) 11/21-11/23

Hermann Sohr (Paderborn K5+ A ) 11/24-11/26

Moritz Kerz (Essen K%+ FA )11/25-12/24

Juergen Saal (2 A X Y RF: - RAV) 11/28-12/4

Stefano TACUS (University of Milan « 4 % 1V 77) 11/28-10/1/2
Giovanni Felder (ETH Zurich + A4 X) 12/2-12/19

Hatem Zaag (7 7 > 2 CNRS//NV bR - 77 2 A) 12/5-12/20

Jun Li (Stanford K - K[E) 12/6-12/18

Grigory Mikhalkin (Geneva K% + A1 ) 12/7-12/12

David Morrison (California X% Santa Barbara £ « K[E) 12/7-12/12
Assia Benabdallah (University of Marseilles + 7 7 > Z) 12/7-12/13
Fabien Trihan (Nottingham K% - #€[E) 12/07-10/1/15

Lioudmila VOSTRIKOVA (Universit d’Angers « 7 7 > Z) 12/9-12/14
Alan Huckleberry (Bochum K% - N >/) 12/16-12/18

Thomas SIMON (Université de Lille 1 + 77 > %) 12/17-12/25

Luc Rey-Bellet (University of Massachusetts Amherst + >Kk[E) 10/1/5-1/16
Marius Junge (University of Illinois, Urbana Champaign - >k[E) 10/1/7-1/16
Felix Rubin (Zurich K¥ECF#E « A1 2) 10/1/12-2/10

Karl Kunisch (University of Graz «+ Z—X U 7) 10/1/18-1/26

Jin Cheng (Fudan University - #[#) 10/1/18-2/13

Danielle Hilhorst (#$U # 1 1 K% /CNRS - 75 > %) 10/1/19-1/25
Colin Guillarmou (Ecole Normale Superieure + 77 - Z) 10/1/21-2/3
Charles Fefferman ( - X[E) 10/1/23-2/3

Hejer Benjoud (University of Bizerte + F==3"7") 10/1/24-2/13
Fanny Kassel (- 75 > ) 10/1/25-2/23

Yves Benoist (Universit Paris-Sud - 7 7 ¥ ) 10/2/8-3/6

Franz Kappel (Graz University « 2—X U 77) 10/2/10-2/12

Dieter Kotschick (I = '~ K%« K4 ) 10/2/13-2/20

Marc PODOLSKIJ (ETH-Zentrum « A Z) 10/2/13-3/4

Yury KUTOYANTS (Universite du Maine « 7 5 > %) 10/2/15-2/27

Oleg lliev (Fraunhofer Institute for Industrial Mathematics(ITWM) « K- >/) 10/2/16-2/21
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Arnaud GLOTER, (Université d’Evry Val d’Essonne « 7 7 - X) 10/2/20-3/5
Robert PENNER. (F§7 U 7 4 /b =7 K% « K[H) 10/2/22-2/28

Mathieu ROSENBAUM (Centre de Mathématiques Appliquées «+ 7 7 X)) 10/2/22-3/1
DO DUC THAI (Hanoi University of Education + X s A) 10/2/23-3/7
Joerg Wildeshaus (- 77 > X) 10/3/1-3/9

Alexandre BROUSTE (Universite du Maine - 75 > ) 10/3/1-3/19

Jens Starke (7> ~—27 LRRY - FA ) 10/3/1-5/14

Gianfausto Dell’Antonio ( kU =27 K% (Sissa) - % U 7) 10/3/5-3/19
Cecilia MANCINI (Universita degli Studi di Firenze - 4 % Y 7) 10/3/7-3/20
Tomoya Takeuchi (North Carolina State University - K[H) 10/3/8-3/23
Steve Lichtenbaum (Brown University - >K[E) 10/3/8-3/25

Johannes Elschner (Weierstrass Institute, Berlin « N *) 10/3/8-3/27
Bangti Jin (Bremen University + K- >) 10/3/8-10/3/31

Joachim Escher ( + N >) 10/3/9-3/9

Mourad BELLASSOUED (Bizerte University «+ F==7") 10/3/12-3/24
Catherine Laredo (Univ.Paris VII - 7 Z >»2) 10/3/20-4/3

Sarah King (North Carolina State University - >&[E) 10/3/22-3/30
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