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O PatentsO Patent 1 (2012), Patent Pending 4
(2012), PCT Pending 2(2011-2012).
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ical theory of vision and visual illusions, we de-
signed illusion arts for a chocolate can sold by
Rokkatei and for a cover of the book ”Ekkyou
suru Sugaku” (Iwanami Publ.).

O ExhibitionsO (1) Tokyo Dome City. (2)
AUTM Asia 2013. (3) Mizuta Museum.

0 Movie Supervision of a movie by Yokohama
Daisekai, Japan. The title is ”Optical Illusion
Laboratory”.

0 Mediald Our research was reported promi-
nently in the following newspapers: Ni-
honkeizai, Yomiuri, Kyodotsusin, etc.

TV programs: Hiruobi(TBS), Tokudane(Fuji
TV), Hyakusikiou (Fuji TV).

O Misc.[0 We have established a new method for
analyzing visual illusions. We call it ”structure
analysis of visual illusions” (see our paper 1 in
B for details).
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Roughly speaking, an arc is a very small por-
tion of a curve and m-jet is an approximation

of order m of a small portion of a curve. The



space of arcs is the set of all arcs on a scheme
and the space of m-jets (jet scheme) is the set
of all m-jets on a scheme. These spaces have
the natural scheme structures and reflect the
properties of the base scheme. The space of
arcs and the space of m-jets was introduced in
a short preprint of 1968 by John Forbes Nash.
He posed a problem (called the Nash problem)
which predicts the existence of the bijection be-
tween the irreducible components of the set of
arcs passing through the singular locus and the
essential divisors of the resolutions of the singu-
larities. Recently, the theory of the arc space
has developed with many application to bira-
tional geometry.

Ishii associates a divisorial valuation to an ir-
reducible closed subset in the arc space and
studies the inclusion relation between two irre-
ducible closed subsets and proves that the in-
equality of the valuations implies the inclusion
of the corresponding irreducible subsets but the
converse does not hold in general. The codi-
mension of the irreducible subset is proved to
be written in terms of the Mather discrepancy
at the corresponding valuation.

It is a interesting problem how the proper-
ties of the jet schemes affect to the proper-
ties of the base scheme. She proves that the
scheme is non-singular if one of the jet schemes
is non-singular. It is also proved that the
scheme is non-singular if one of the trunca-
tion morphisms is flat. For a morphism of
schemes, if the induced morphism of the m-jet
schemes is isomorphic, then the morphism of
the schemes is isomorphic. But it is proved
that the isomorphisms of all jet schemes do
not imply the existence of an isomorphism of
the schemes. Some properties (Q-Gorenstein,
canonicity, log-canonicity, terminality, com-
plete intersection) of the jet scheme are inher-
ited by the base scheme. The evidence ob-
served by many people: “the jet schemes have
a property, then the base scheme has a better
property” leads a problem “if all jet schemes
have at worst rational singularities, then is the
base scheme non-singular?”. This problem is

answered negatively by using positive charac-

teristic method.

Usual discrepancy is defined on a normal Q-
Gorenstein variety. On the other hand, Mather
discrepancy, which has good properties in the
view point of jet scheme theory, and Jacobian
ideal can be used for describing singularities
(non Q-Gorenstein, even non-normal singular-
ities) instead of usual discrepancy. We can
see that many discussions go well, similarly
to usual discrepancy. By using this Mather-
Jacobian discrepancy, we can define a multi-
plier ideal. Then, we obtain that it has many
good properties as usual multiplier ideal on
a non-singular variety. I would like to study
“canonical singularities”, ”log-canonical singu-
larities” defined by using Mather-Jacobian dis-
crepancy as well as their applications to bira-

tional geometry.
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Sci. Canada. 32, (2010) 19-23
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Acad. Sci. Paris 348, (2010) 985-988
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geometry I, TI: Workshop Artin Approx-
imation and Arcs. 2011.11.19, Ervin Sch-

lessinger Institut Vienna
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2012 Workshop on Moduli and Birational
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12th International Workshop on Real and
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2. 000000 ASPMOOGQGQ

3. (Organizer) Franco-Japanese Symposium
of Singularities in Strasbourg 2009. Au-
gust 24-28, 2009, Strasbourg, France

4. (Organizer) Invariants in Algebraic Geom-
etry, Celebrating conference for Professor
Miyaoka’s 60 th birthday, November 9-13,
University of Tokyo
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1. In 2012, I continued analyzing single Fuch-
sian ordinary differential equations and I wrote
a paper [6] containing the analysis which I had
obtained until 2011.

structed a universal model of Fuchsian differ-

More precisely, I con-

ential equations with a given Riemann scheme
(which solved Deligne-Kac—Simpson problem)
and clarified its relation to a Kac—Moody
root system. Using the root system and its

Weyl group, I generally and explicitly gave

the condition of irreducibility, connection coef-
ficients, contiguous relations etc. for the equa-
tion, which had not been known before. In par-
ticular, I wrote a lecture note [5], which mainly
explains generalized Riemann schemes, univer-
sal models and connection problems.

I presented a base of solutions of the Gauss hy-
pergeometric equation which covers any param-
eter of the equation and explicitly gave their
monodromy group and the condition of their
irreducibility ([9]).

2. I started the study of general linear ordi-
nary differential equations with coefficients in
rational functions which have irregular singu-
lar points. When their irregular singularities
are unramified, I defined a correspondence be-
tween spectral types of the equations and a uni-
versal symmetric Kac-Moody roof system, re-
alized them as confluences of regular singulari-
ties and defined universal unfolding models. In
particular, if the equations are rigid and have
no accessory parameter, I got explicit universal
integral representations of their solutions with
singular points as parameters. A joint work
with K. Hiroe and me (paper [7]) proved that
there exist only finite spectral types of equa-
tions with a fixed number of accessory parame-
ters which assures that any other equation with
the same number of accessory parameters can
be obtained by a simple integral transforma-
tion from one of the equations and explicitly
classified them when the number of accessory
parameters are less than three. Classical lim-
its of the equations gave a relation to the the-
ory of algebraic curves in a symplectic vector
space, such as, their genus, resolutions of sin-
gularities, rational symplectic transformations
(talk [9, 10]).

3. I studied a generalized Radon transforms. I
calculated some examples of generalized Radon
transforms on generalized flag manifolds (not
necessary Grassmann manifolds) and flag man-
ifolds over finite fields or finite sets (talk [1]).

B.OOOO

1. T. Oshima, “Katz’s middle convolution
and Yokoyama's extending operation”,
arXiv:0812.1135, 2008, 18pp.
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1.

. T. Oshima and N. Shimeno, “Heckman-
Opdam hypergeometric functions and
their specializations”, RIMS Kokyturoku

Bessatsu B20 (2010), 129-162.

. T. Oshima and N. Shimeno, “Boundary
value problems on Riemannian symmet-
ric spaces of the noncompact Type”, 26pp,
2010, to appear in the book in honor of
J. Wolf for his 75th birthday, Birkhauser-
Springer.

. T. Kobayashi and T. Oshima, “Finite mul-
tiplicity theorems”, arXiv:1108.3477v2,
2011, 31pp.

00000000000,40000000
0000000007, 000000000
0000000 11, 2011, 111pp.

. T. Oshima, of
Weyl algebra and Fuchsian differential
MSJ Memoirs 28 (2012),

“Fractional calculus
equations”,
ixi+203pp.

. K. Hiroe and T. Oshima, “A classifica-
tion of roots of symmetric Kac-Moody
root systems and its application”, Sym-
metries, Integral Systems and Representa-
tions, Springer Proceedings of Mathemat-
ics and Statics 40 (2012), 195-241.

. T. Oshima,
systems and their connection problem”,
RIMS Kokyturoku Bessatsu B37 (2013),
163-192.

“Classification of Fuchsian

. T. Oshima, “An elementary approach to
the Gauss hypergeometric function”; to
appear in JMM 6 (2013).

H. Oda and T. Oshima, “Quantization of
linear algebra and its application to inte-
gral geometry”, to appear in Contempo-
rary Mathematics devoted to the 2012 Hel-

gason conferences.

goog

“Radon transforms on compact mani-
folds”, Representation Theory and Har-
monic Analysis, Chern Institute of Math-
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ematics, Nankai University, 0 O O June 5,
2012.

. “Linear differential equations on the Rie-

mann sphere”, 00 O0000000O00O0O
OoooDoOoDooooDoooooogon
O 0O July 1, 2012.

“Dynkin0000000D00”, 00000
obooboooooooboobobobooo
000000 July 15, 2012.

‘0000000000000 0000
Risa/Asir007, 00000000000,
Sep. 10, 2012.

L ‘00o000oobooooobooooo”, Rep-

resentation theory of algebraic groups and
representation theory, 000000000,
Sep. 16, 2012.

“Linear differential equations on the Rie-
mann sphere and special functions”, the
Korteweg-De Vries Institute for Mathe-
matics, Amsterdam 0 0 0 O O 0O OO0 Oct.
5 & 8, 2012.

“Linear differential equations on the Rie-
mann sphere”, Various Aspects on the
Painlevé Equations, 0000000000
0, Nov. 30, 2012.

“O00000000DbOO0obDOoDbOobO0on
O”,000oooocoooooboogooo
0000000000 Dec. 15 & 16, 2012.

“2000000007,20120000000
ubodao,bobobobaoboban
OOoOoooooosbonboon, Dec. 26, 2012.

“0000000000000”, 0000
000000000000,0000, Mar.
15, 2013.
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Philip Boalch (ENS-DMA & CNRS Paris)
“Beyond the fundamental group”, 20120 110
2100000000000000

00 00 (ODA Takayuki)

A.000OO

(a) Siegel D0 OO ODODOOOO Siegel modular
group Sp(2,Z) 00 00O Gottschling 0O OO
OO0 cllODODOODOOODOOOODODOO
00004000 celDOOOOODODDOOOO
00000000 (b) SU3,1) 0000000
oo Uug o
000 (00ooO0o0ooomooooooo
00 000000oooooooog)d(e)
Sp(2,R) 0 SU(2,2) 00000000000
gobboobooboobooobooooo
00O00oooOoOo(d) Ivooooooooo
oooooooboobon

(a) We are interested in the cell decomposi-
tion of the Gottschling fundamental domain

of the Siegel modular group of genus 2 in the

Siegel upper half space. We investigated some
4-cells from differential geometric view-point.
(b) The paper on the explict formula for the ra-
dial part of ”the matrix coefficients of the large
discrete series of SU(3,1)” is completed (joint
work with Hayata, T., Koseki,. H., Miyazaki
Tadashi). (c) I began the revision of the fromal
results on various special functions on Sp(2, R)
and SU(2,2) to have more complete and ex-
haustive results. (d) I begin to investigate some
basic formulae on the symmetric domains of
type IV.

B.OODOO

1. T. Oda:
the Gottschling fundamental domainof the

“’Intersections of two walls of

Siegel modular group of genus two”, To ap-
pear in the proceedings of the workshop at

Oman.

2. T. Oda: “”Matrix coeflicients of the large
discrete series of Sp(2,R)”, Nagoya Jour-
nal of Math. Volume 208,(2012), 201-263

3. Takahiro Hayata, T. Oda and Tomoki Ya-
of the
Gottschling fundamental domain of degree
2", Experimental Math. 21:3 (2012), 266—
279.

tougo: “Zero cells Siegel-

4. Takahiro Hayata(O O O O),
taka Koseki(D OO 0O) and T. Oda:
“”Matrix coefficients of the middle dis-
crete series of SU(2,2)”, J. Funct. Anal.
259 (2010), 301-307.

Haru-

5. Masatoshi Iida (00O 0O) and T. Oda:
“”Exact power series in the asymptotic 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.

6. T. Oda:
Dyer  conjecture”,
MR1962232].  Sugaku Expositions 22
(2009), no. 2, 169-186.

“’The Birch and Swinnerton-

[translation  of

7. T. Oda and J. Schwermer:

Hodge structures of Shimura varieties at-

”?On mixed

tached to inner forms of the symplectic



group of degree two”, Tohoku Math. J. (2)
61 (2009), 83-113.

8. T. Oda and Masao Tsuzuki (0O OO ):
“?The secondary spherical functions and
Green currents associated with symmetric
pairs”, Pure and appl. math. quaterly 5
(2009), 977-1028.

9. Miki Hirano (0 00 ) and T. Oda: “’Cal-
culus of principal series Whittaker func-
tions on GL(3,C)”, J. Func. Analysis 256
(2009), 2222-2267.

10. T. Oda and Masao Tsuzuki: “”The sec-
ondary spherical functions and Green cur-
rents associated with symmetric pairs
(aanounce of resuts)”, RIMS Kokytroku
Bessatsu B7 (2008), 121-135.

11. T. Oda and Kazuki Hiroe (0 O 0O O):
“?Hecke-Siegel’s pull-back formula for the
Epstein zeta functions with harmonic
polynomial”, J.. Number Theory 128

(2008), 835-857
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1. 7Cell decomposition of the fundamental
domain of the Siegel modular group of
genus two”, and an application of the lan-
guage "Ruby”, 000000 ”New devel-
opments in Modern Number Theory and
Applied Mathematicd and Special Contri-
butions of Students and E-learning”, Mus-
cat, Sultanate Oman, 2012 0 2 O

2. "Introduction to the classical reduction
0 O0714-th Hakuba Autum
Workshop: Reduction theory and applica-

theory”.

tions to automorphic forms”. OO0 00O
go20110d 110

3. 7Zero cells of the Siegel-Gottschling fum-
The In-

ternational Conference ”Polynomial Com-

damental domain of degree 2”.

puter Algebra”, Euler International Math-
ematical Institute Saint-Petersburg, Rus-
sia, 20110 40

4. 7 Explicit formula of the matrix coefficients
of the large discrete series of SU(3,1)”.

Workshop at RIMS, Kyoto Univ., 20110 1
O

5. 700000000 LiedOooooOoaa”.
Accesary Parameter 000, 00000
goo20100 30

6. ”Explicit formulae for archimedian Whit-
taker functions on classical groups and re-
lated problems”, Workshop ”Representa-
tion theory of reductive groups— local and
global aspect”, Erwin Schrodinger Intern.
Inst. for Math. Physics, Wien, Austoria,
20090 10O

7. ”Cohomological Siegel modular forms of
genus 27, 0000 OPostec(00O00OOO)O
00000 (Pohang)d 20090 50
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1. Systems of fifth-order non-linear par-
tial differential equations describing sur-
faces which include several families of cir-
cles

We consider any C®-class surface in R3, which
For

example, any solid torus T? (4 families of cir-

includes several families of circular arcs.

cles), Blum’s cyclides (6 families of circles). In
the past years, with Professor N. Takeuchi of
Tokyo GAKUGEI Univ., we found some sys-
tems of fifth-order non-linear partial differen-
tial equations describing surfaces which include
several continuous families of circular arcs, and
proved the necessity and the sufficiency of such
systems. In this year, for any surface includ-
ing two continuous families of circular arcs, we
proved that our system of two partial differen-
tial equations reduces to a finite system of ordi-
nary differential equations of polynomial type
for some five unknown functions of one variable.
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.

B.OOOO

1. K. Kataoka and N. Takeuchi: “A sys-
tem of fifth-order PDE’s describing sur-
faces containing 2 families of circular arcs
and the reduction to a system of fifth-order
ODEY’, DOOO0OO0ODOOOODODOOOO0
O00000O0oO0ooOO0o0oOoOoooooo(o
o00Q0: OO0 OO0 (oo o))ooo
aon

2. K. Kataoka and N. Takeuchi: “A sys-

10

tem of fifth-order partial differential equa-
tions describing a surface which con-
tains many circles, to appear in Bul-
letin des Sciences Mathématiques (DOI:
10.1016/j.bulsci.2012.09.002).

3. K. Kataoka and N. Takeuchi: “On a sys-
tem of fifth-order partial differential equa-
tions describing surfaces containing 2 fam-
ilies of circular arcs”, Complex Variables
and Elliptic Equations 2013, 1-13, iFirst
(DOI: 10.1080/17476933.2012.746967).

. K. Kataoka and N. Takeuchi: “The non-
integrability of some system of fifth-order
partial differential equations describing
surfaces containing 6 families of circles”,
goboooobooooobooooodg
0000000000000 0 (DOOOo
0:.0000)000000

5. K. Kataoka and N. Takeuchi: “A system
of fifth-order nonlinear partial differential
equations and a surface which contains
many circles”, OO0 OO0O0O0OODOO0OO
0oboooobooobooooog 1723
(2011.1), 142-149.

6. S. Kamimoto and K. Kataoka: “On the
composition of kernel functions of pseudo-
differential operators E® and the compat-
ibility with Leibniz rule”, 0000000
Oo0o0ooooooooo wWKBOOOO
00000(@OUoOoooooo)ooo
ood
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1. On the composition of kernel functions of
pseudo-differential operators £X and the
compatibility with Leibniz rule, 00 0O 0O
0doooooobooboo WKBOO
ooooOooOo@UooooooOoD (oo
0)OoOoOOoooOooooog, May 20080

2. An example of composition of two ker-
nel functions of micro-differential opera-
tors and its bad part, 0 00O RIMS O
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000000 @ooO0o0o0 oooo (o
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00000000000000000(0
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000000000May 2010.

. A system of fifth-order nonlinear partial

differential equations and a surface which
contains many circles, Global COE Inter-
national Mini-Workshop of the University
of Tokyo in 2010 “Microlocal Analysis and
Partial Differential Equations”, November
2010.

.S00000000000DOe600DODODOO

o000, 00000oooooooooon
000000000000 September 2011.

. The non-integrability of some system of

fifth-order partial differential equations de-
scribing surfaces containing 6 families of
circles, 0000 RIMSOOOOOOOO

O00o0oOdoOodoooomooDoooo:
0000 (00)), 000000000000
November 2011.

. From PDE to ODE O - A reduction to the

system of ODE’s describing surfaces con-
taining 2 families of circular arcs -, 0 0 O
0000o000oOo0oooOoooo@o
0000000 (0000)), 000000
0000000, March 2012.

.0oooooooooo0oooooooos

00000o0oo0ooooobooooooo
000000000000 0000Septem-
ber 2012.

A system of fifth-order PDE’s describing
surfaces containing 2 families of circular
arcs and the reduction to a system of fifth-
order ODE’s, 0000 RIMSOOOOOO
000000o0o0ooooooomooo
0O0: 00 00 (oo 0)),00ooo
0000040 October 2012.

11

D.O0O

1. 00 IA:000000(00ooooooo
O0;00000000)0

2. 0000 I000D0DOO0000O000O
obooooooooobooboboboo
obooooooooooboobooboobon
000Do0o0o0ooooooooooo (O
000000oo00;00000)0

3. 0000 I.00oo00ooooooooon
oboooooooboooooboobon
gooo

4. 00000000000 00000000
oboooboooooboooooooon
gooooobooooobooo

5. 100000000000 VILOOOO
0000000000000000000
00000000000000000000
00000000000, (0000004
0ooooo)

F.OOOOODOO

1. 00000000000 00oooooooon
gooooo

2. Journal of Mathematical Sciences, the

University of Tokyo OO O OO.

00 00O (KANAI Masahiko )

A.000OO

1960 0000000000000000000
000000000 Wel 000DO0O0O00OO
00000GO0000000000000r
000000000000000000000
O0p:I > GO0000000p:T » G
000 po00000000000000p O
00000000000 ¢O00000000
0000000000000000GOoO000
000000000000000000000
I -GO000GO00000000O0OO00
0000000000000000000000
0000000000000000000000
00000000000 MOOOOOOO



Oo00oo0opoooooooooooooon
Oo00oo0ooooooooooooooon
000000oooooooooooooDooo
oo0oooUoooooooooooooooo
OO00oo0oDoooooooooooooon
OO00o0o0oDoooooooooooooon
00000D00o00ooooOoooSL(n+1,R)
(n>2)000000 nO0O0O0O S"O0O0OO
o00oo0oDoooooooooooooon
0 O Katok-Spatzier (1997) 0000 (1996) !
Oo0ooooooooooooooooon
O00On>2100000000000000
Oo00o0ooooooooooooooooon
000000000000 o0oooOo KAM O
Oo0oooooooooooooooooon
Oo00oo0opoooooooooooooon
oo00ooooooooooooooooon
O00o00o0Dooooooooooooon
0000ooooooooooooooooono
oo0oDoD0o0oooooooDooooooooon
OO00o0o0oDoooooooooooooon
Oo00ooooDooooooooooooon
ooo0odooOoooooooooooooo
oo00ooooooooooooooooon
Oo00oOoDoooooOooooooooon
00000 Katok—Spatzier 000000000
oo00oooUooDoooooooooooooono
Oo00oo0ooooooooooooooon
O00000ooooooooDooooDooon
Oo0ooooooooooooooon

Oo0ooooooooooooooooooo
Oo00ooo0ooooooooooooooon
Oo00oo00ooooooDoooooooooon
ooooo0ooooooUooooobooooo
oO00oo0oDoooooooooooooon
Oo000ooooooooooooooooon
Oo00ooooooooooooooooon
000000Katok—Spatzier OO0 0000
goooooooooooOoOoO»n>21000
Oo00o0o0ooooooooooooooon
Oo00ooooDooooooooooooon
oo00oooUooDoooooooooooooono
OO00o0ooooooooooooooon
O00o00oDooooooooooooon
Oo0oooooooooooooooooon

1 “A new approach to the rigidity of discrete group
actions”, (by M. Kanai, appeared in Geom. Funct.
Anal., 6 (1996), 943-1056)
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I have worked on local rigidity of the standard
group action of a cocompact lattice of the real
unimodular group SL(n + 1,R) (n > 2) on the
n-sphere especially based on a new observation
that a cocycle appeared in my old work on the
same issue could be thought of as a higher di-
mensional variant of the Schwarzian derivative.

The research is still in progress.
B.OODOO

1. M. Kanai, “Rigidity of the Weyl cham-
ber flow and vanishing theorems of Mat-
sushima and Weil”, by Masahiko KANAT,
Ergod. Th. Dynam. Sys., 29 (2009), 1273~
1288.

2. 0000MMWeyl DODODOODO Weild
000000000000 0D ORIMS
Kékytiroku Bessatsu, B7 (2008), 25-28.
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2. 0000000000 O0Rigidity Seminar,
ooo0o0o020120 70 290 O

. 0oooooooooobooooooooa
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4. “ Cross ratio and its relatives in geome-
try and dynamics”, Centre International
de Rencontres Mathématiques, Luminy,
France, June 22, 2012.
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“Cross ratio, its relatives and rigidity”,
Today Forum, “Geometry and Dynamics”,
October 17, 2011, ENS Lyon.
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60 2000

10. “Rigidity of group actions via invariant ge-
ometric structures”, 000000000
Oo0o0o0oooooooooooooon

obobooobooboo2011000000

11. “Rigidity of the

and the vanishing theorems of Weil and

Weyl chamber flow,

Matsushima”, O International Conference
“Spectral Analysis in Geometry and Num-
ber Theory”, Nagoya, Japan, August 6,
2007.
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Carpi, Longo 00000000 DOOOOOO
goooobooooooooobobooo200
Minkowski 0000 A ADODOOOOOO
CFTOODODOO0ODODOODOOOOO0O0OO0
goooooooobooooooboood
Suthichitranont 00 000000000000
0000000000000 e¢=1/20 Virasoro
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O binary code 00O (C,D) 000000000
O00OLam-0000000D0O0OOO0OOO0O
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0,1,...,n, (po000)0000M O unitary u
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With Carpi and Longo, we have studied bound-
ary conformal field theory from an operator al-
gebraic viewpoint. We have shown how to con-
struct boundary CEF'T nets which are locally iso-
morphic to A ® A from a completely rational
net of the form A ® A on the 2-dimensional
Minkowski space.

With Suthichitranont, we have constructed a
holomorphic local conformal framed nets ex-
tended from a tensor power of the Virasoro net
with ¢ = 1/2 with a pair of binary codes (C, D)
satisfying certain conditions. This is an opera-
tor algebraic counterpart of the result of Lam-

Yamauchi on vertex operator algebras.



With Ogata and Stgrmer, we have shown that
for a type III factor M, its finite dimensional
C*-algebra A and finitely many normal states
wi, © = 0,1,...,n, with g faithful on it, we
have a unitary u € M such that we have Ad uo

pi=¢woon Afori=1,2,...,n.
B.OOOO

1. C. Carpi, Y. Kawahigashi and R. Longo:
“Structure and classification of super-

conformal nets”, Ann. Henri Poincaré 8
(2008) 1069-1121.

2. Y. Kawahigashi: “Conformal field theory
and operator algebras”, in “New Trends in
Mathematical Physics”, Springer (2009),
345-356.

3. Y. Kawahigashi: “Superconformal field
theory and operator algebras”, in “Non-
commutativity and Singularities”, Adv.
Stud. Pure Math. 55, (2009), 69-81.

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

5. Y. Kawahigashi: “From operator al-
gebras to superconformal field theory”,
J. Math. Phys. 51 (2010), 015209.

6. S. Carpi, Y. Kawahigashi and R. Longo:
“On the Jones index values for conformal
subnets”, Lett. Math. Phys. 92 (2010),
99-108.

7. S. Carpi, Y. Kawahigashi and R. Longo:
“How to add a boundary condition”,
to appear in Commun. Math. Phys.,
arXiv:1205.3924.

8. S. Carpi, R. Hillier, Y. Kawahigashi, R.
Longo, F. Xu: “N = 2 superconformal
nets”, arXiv:1207.2398.

9. Y. Kawahigashi, N. Suthichitranont:
“Construction of holomorphic local con-

formal framed nets”, to appear in Inter-
nat. Math. Res. Notices, arXiv:1212.3771.
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10.

Y. Kawahigashi, Y. Ogata, E. Stgrmer:
“Normal states of type III factors”,
arXiv:1301.5737.
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. Conformal Field Theory and Noncommu-

tative Geometry, Colloquium, Seoul Na-
tional University (Korea), April 2012.

. Conformal field theory and subfactors,

Seminar, Seoul National University (Ko-
rea), April 2012.

. Superconformal Field Theory and Oper-

ator Algebras, “Noncommutative Geome-
try”, Cardiff (U.K.), April 2012.

. Superconformal Field Theory and Non-

commutative Geometry, “The Tenth
Spring Institute on Noncommutative Ge-
ometry and Operator Algebras”, Nashville
(U.S.A.), May 2012.
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. Superconformal field theory and noncom-

mutative geometry, “The 24th Interna-
tional Conference on Operator Theory”,

Timigoara (Romania), July 2012.

. Superconformal field theory and operator

algebras (3 lectures), “XXth Oporto Meet-
ing on Geometry, Topology and Physics”,
Oporto (Portugal), July 2012.

. Operator Algebras and Vertex Opera-

tor Algebras, “Conference on Groups,
VOAs and Related Structures in Honor of
Masahiko Miyamoto”, Tsukuba University
(Japan), September 2012.

. Framed local conformal nets, “Essays in

Low Dimensional Quantum Field Theory”,
Rome (Italy), October 2012.

Operator Algebras and Mathematical
Physics, “East Asian Core-to-Core Meet-
ing”, Kyoto University (Japan), January
2013.
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Rohlin flows on amalgamated free product

factors

5. (00) 0000
Haagerup  property
and rigidity property of property (T)

(Yuhei

for

SUZUKI):
C*-algebras

C*-algebras

6. (00)0000O (Takuya TAKEISHI): On
nuclearity of C*-algebras associated with

Fell bundles over étale groupoids

r.O0000000

1. Communications in Mathematical Physics
O editor.

2. International Journal of Mathematics [

editor.

3. Japanese Journal of Mathematics 0 man-

aging editor.

. Journal of Mathematical Physics [ asso-

ciate editor.

5. Journal of Mathematical Sciences, the

University of Tokyo [0 editor-in-chief.

6. Reviews in Mathematical Physics O asso-

ciate editor.

7. 0000000 10000000000(O
0000000000020120 50 260)
ooooooooo

8. Session organizer of “Conformal Field
Theory” at “The XXIX International Col-
loquium on Group-Theoretical Methods in
Physics” (Chern Institute of Mathematics,
Tianjin, China), August 8-26, 2012.
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11. Miniworkshop on Operator Algebras I-1V
(00D0000ODO00D00ODO0O0020130 1
0110,10 160010300030 110)
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I continued the investigation of the canonical
divisors on higher dimensional algebraic vari-
eties. I studied the analogy between the bira-
tional geometry and the theory of derived cat-
egories, especially the conjecture that the K-
equivalence implies the D-equivalence. I orga-
nized a workshop on the generalization of the
minimal model theory to the positive charac-
teristic case. I wrote a book on the finite gen-

eration theorem of the canonical ring.

B.OOOO

1. Y. Kawamata (ed.):
in Algebraic Geometry, EMS Series of

Derived Categories

Congress Reports, European Mathemati-
cal Society, 2012 ISBN: 978-3-03719-115-6.

2. Y. Kawamata and S. Okawa: Mori dream
spaces of Calabi-Yau type and the log

canonicity of the Cox rings. preprint.

3. Y. Kawamata: Derived categories of toric
varieties 11 arXiv:1201.3460 to appear in
Michigan Math. J.



4.

10.

. Y. Kawamata:

. Y. Kawamata:

. Y. Kawamata:

Y. Kawamata: Hodge theory on gen-

eralized  normal varieties.
arXiv:1104.0524

Edinburgh Math. Soc.

CTossing

to appear in Proc.

. Y. Kawamata: Variation of mized Hodge

structures and the positivity for algebraic
fiber spaces. arXiv:1008.1489 to appear in
Adv. St. Pure Math.

On the abundance theo-
rem in the case v = 0. Amer. J. Math.

135(2013), no. 1, 115-124.

Kodaira dimension and
vanishing, a hommage to Eckart Viehweg
(1948-2010). SMF Gazette 125 (2010),
119-123.

Derived categories and

minimal models.  Sugaku Exp. 23-2

(2010), 235-259.

. Y. Kawamata: Semipositivity theorem for

reducible algebraic fiber spaces. Pure App.
Math. Quarterly, 7-4(2011), 1427-1447.

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

325.

c.ooog

1.

Minimal models and Fourier-Mukai part-
ners. Conference on complex geometry in
memory of Hans Grauert, University of
Goettingen, Germany, September 17-20,
2012.

. Derived categories from the viewpoint of

the minimal model program. Algebraic and
Complex Geometry, Hannover, Germany,
September 10-14, 2012.

. Birational geometry and derived cate-

LMS-EPSRC Durham Symposia
”Interactions of birational geometry with
other fields”, England, July 2-7, 2012.

gories.

. Derived categories in algebraic geometry.

Algebraic Geometry Conference, Chula-
longkorn University, Bangkok, Thailand,
December 19-23, 2011.
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10.

D.

1.

1.

2.

. Introduction to complex algebraic geom-

etry. King Abdulaziz University, Saudi
Arabia, December 12, 14, 2011.

On  derived
Algebraic Geometry in East Asia

categories of toric wvari-
eties.
2011, National Taiwan University, Taipei,

November 16—20, 2011.

. A remark on the abundance conjecture. Bi-

rational Geometry Day, 12 October 2011,
DPMMS, University of Cambridge.

Triangulated Categories in Algebraic Ge-
Triangulated categories and
Banff International Re-
search Station, Canada, June 12-17,
2011. http://www.birs.ca/events/2011/5-
day-workshops/11w5009/videos

ometry.

applications,

. Abundance theorem in the case v = 0. Al-

gebraic Geometry, Complex Dynamics and
Their Interaction, National University of

Singapore, January 4-7, 2011.

Survey on the abundance conjecture. Bi-
rational Geometry in Honor of Slava
Shokurov’s 60th birthday, International
Center for Mathematical Sciences, Edin-
burgh University, UK, December 6-10,
2010.
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(00)00D00 (JIANG, Chen): Bounding
the volumes of singular weak log Del Pezzo

surfaces.

(00) 0DODOO0OO0O (NAKAMURA,
Yusuke): On semi-continuity problems for

mintmal log discrepancies.
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1. Algebra and Number Theory
2. Mathematical Research Letters
ooooooooooooooo:

1. Seminar weeks on Calabi-Yau mani-
folds, mirror symmetry, and derived
categories. Tokyo, February 15-23,
2013. Organizers:  Shinobu Hosono,

Yujiro Kawamata. http://www.ms.u-

tokyo.ac.jp/ hosono/Tokyo2013/Seminar Weeks-

tokyo2013.html

2. Workshop on  birational  geometry.
Tokyo, January 15-18, 2013. Or-
ganizers: Yoshinori  Gongyo,  Yu-
jiro  Kawamata. http://www.ms.u-
tokyo.ac.jp/gecoe/documents/130115-
18program.pdf

3. Korea-Japan Joint Conference in Al-
gebraic Geometry. Gunsan, Korea,
19-23 August, 2012. Organizing Com-
mittee: Jun-Muk Hwang (KIAS),
Yujiro Kawamata (U. Tokyo), Jong-
Hae Keum (KIAS), Yongnam Lee
(Sogang U.), Keiji Oguiso (Osaka U.).

http://workshop.kias.re.kr/KJC2012/7Home

4. 00000000 DOO 2012. OOO
Ooooooog, June 19-22, 2012.
Organisers:  Yoshinori Gongyo, Yujiro
Kawamata, Masanori Kobayashi, Natsuo

Saito, Kaori Suzuki, Shunsuke Takagi.

http://www.comp.tmu.ac.jp/masanori/12ws.pdf
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Nonlinear nonequilibrium phenomena appear
in various natural phenomena and understand-
ing these phenomena is important in various
science and technology. Among them nonlinear
parabolic equations describing nonlinear phe-
nomena are important to study. We studied
various properties of solutions and contributed
to understanding analytic properties of equa-

tions.

1. Navier-Stokes equations: Navier-Stokes
equations are fundamental equations of
fluid mechanics. They are widely used to
describe motion of incompressible viscous
Newtonian fluids. However, it is a famous
open problem whether or not a smooth
solution exists globally-in-time for three-
dimensional flow when the initial veloc-
ity is not necessarily small. This prob-
lem became one of the famous seven un-
solved mathematical problems posed by
Clay Institute in 2000. There are sev-
eral researches on what happens when the
smooth solution blows up in finite time.
Among them, it has been known since
1990s that the blow-up does not occur
when the vorticity direction is uniformly
continues. However, the statement is only
for solutions of finite energy. It excludes
almost periodic solutions. To overcome
this difficulty we introduce a new method
called a blow-up argument which is famil-
iar in geometric analysis and prove that
the blow-up does not occur for solutions
when the vorticity direction is uniformly
continuous even if th e solution is of infi-
nite energy provided that blow-up is type
I. The major reason is that solution is

asymptotically two-dimensional. Apply-

18

ing a blow-up argument a long-standing
open problem concerning analyticity of the
Stokes semigroup in spaces of bounded

functions for a bounded domain is solved.

. Estimates on extinction time for total vari-

ation flow: The total variation flow is of-
ten used in image processing. It is a sin-
gular diffusion equation. It is also ap-
plied to describe growth of facets on a
crystal surface from macroscopic point of
view. This equation is one of subdifferen-
tial equations. The behavior of solutions is
not well-studied especially for a fourth or-
der problem. It is expected that the solu-
tion vanishes in finite time but there were
no rigorous mathematical arguments. We
successfully derived an upper bound on the
extinction time by some norms of initial
data (when we impose the periodic bound-
ary condition.) Key mathematical ingre-
dients are (i) energy estimates (ii) interpo-
lation inequality involving negative order
derivatives (iii) growth of a weak norm of
the solutions. The interpolation inequal-
ity itself is interesting by itself. This is
extended to the Dirichlet problem.

. Free boundary problem: It is important to

know under what condition growing flat
face is formed for seeds of crystal. This
problem is fundamental in crystal growth.
We studied model with anisotropic Gibbs-
Thomson effect on crystal surfaces. Its
evolution equation includes subdifferential
of singular interfacial energy, which may
not be viewed as usual partial differential
equations. We proved that any solution
growing from small convex shape forms
flat part instantaneously when supersatu-

ration outside crystals is given.

B.OOOO

1. Y. Giga, Y. Seki and N. Umedall “Mean

curvature flow closes open ends of non-
compact surfaces of rotation”, Comm in
Partial Differential Equations 34 (2009),
1508-1529.
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10.

11.

. Y. Giga and Q. LiniJ“A billiard-based game
interpretation of the Neumann problem for
the curve shortening equation”, Adv. Dif-
ferential Equations 14 (2009), 201-240.

. Y. Giga and P. Rybkal “Facet bend-
ing driven by the planar crystalline cur-
vature with a generic nonuniform forc-
ing term”, J. Differential Equations 246
(2009), 2264-2303.

. Y. Giga and J. Zhaill “Uniqueness of con-
stant weakly anisotropic mean curvature
immersion of the sphere S$? in R3”, Adv.
Differential Equations 14 (2009), 601-619.

. Y. Giga, P. Gérka and P. Rybkd1“Nonlocal
spatially inhomogeneous Hamilton-Jacobi
equation with unusual free boundary”,
Discrete Contin. Dyn. Syst. 26 (2010),
493-519.

. M.-H. Giga and Y. Gigall “Very singular
diffusion equations — second and fourth
order problems”, Japanese J. Ind. Appl.
Math. 27 (2010), 323-345.

.oooooscboooobogob -oooogr,
0000000000 (Dooo o),0o
O000oooooo (20100), 375-418.

. Y. Giga, Y. Seki and N. Umedall “On a de-
cay rate of quenching profile at space infin-
ity for axisymmetric mean curvature flow”,
Discrete Contin. Dyn. Syst. 29 (2011),
1463-1470.

. 0000M.-H. Giga, Y. Giga and J. Saal(
“Nonlinear Partial Differential Equations
— Asymptotic Behavior of Solutions and
Self-Similar Solutions”, Birkh&user (2010).

Y. Giga and H. Miurad “On vorticity di-
rections near singularities for the Navier-
Stokes flows with infinite energy”, Comm.
Math. Phys. 303 (2011), no. 2, 289-300.

Y. Giga and R. V. Kohn[J “Scale-invariant
extinction time estimates for some singular
diffusion equations”, Discrete and Contin-
uous Dynamical Systems 30 (2011), no. 2,
509-535.
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15.

16.

17.

C.

1

. Y. Giga, N. Mizoguchi and T. Senball
“Asymptotic behavior of type I blowup
solutions to a parabolic-elliptic system of
drift-diffusion type”, Arch. Rational Mech.
Anal. 201 (2011), no. 2, 549-573.

Y. Giga, A. Mahalov and T. Yonedald “On
a bound for amplitudes of Navier-Stokes
flow with almost periodic initial data”, J.
Math. Fluid Mech. 13 (2011), no. 3, 459
467.

Y. Giga, Q. Liu and H. MitakeO “Large-

time asymptotics for one-dimensional
Dirichlet problems for Hamilton-Jacobi
equations with noncoercive Hamiltoni-
ans”, J. Differential Equations 252 (2012)

issue 2, 1263—1282.

T. Eto, Y. Giga and K. Ishiil“An area min-
imizing scheme for anisotropic mean cur-
vature flow”, Proc. Japan Acad. Ser. A 88
(2012) 7-10.

T. Eto, Y. Giga and K. Ishiil] “An area
minimizing scheme for anisotropic mean-
curvature flow”, Advances in Differential
Equations 17 Numbers 11-12 (2012) 1031-
1084.

Y. Giga, P. Gérka and P. Rybkal “Evo-
lution of regular bent rectangles by the
driven crystalline curvature flow in the
plane with a non-uniform forcing term”,
Advances in Differential Equations 18
Numbers 3-4 (2013) 201-242.

good

. Very singular diffusion equations: sec-
ond and fourth order models for crystal
growth phenomena, Free Boundary Prob-
lems 2012, Chiemsee (Germany), 20120 6

O.

. On some macroscopic PDE models for

crystal growth — a survey, Seminar on non-
linear waves, Universitdt Wiirzburg (Ger-
many) , 20120 6 0.
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. A viscosity approach to total variation
flows of non-divergence type, ERC Work-
shop on Geometric Partial Differential
Equations, Centro di Ricerca Matematica
Ennio De Giorgi (Italy), 20120 90.

. Blow-up arguments and the Navier-Stokes
equations, 0 0000 OOOOOOOOO
2012, 00DO0OODOODOOO, 20120 9
O.

. On geometric regularity criteria for the
Navier-Stokes equations, Colloquium, So-
gang University (Korea), 20120 11 0.
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. The Navier-Stokes equations with spa-
tially non decaying data : OO DODODOO
O000o0oooooooooooon
Oo0oooooooooooooooon
ooo0ooOooooooooooo.(oo
O O0ORoyal Academy of Engineering, UK,
20120 10 70-90)
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1. 000000 O (NAKAYASU Atsushi):

Viscosity solutions under various metrics.

.000000 00O (MATSUOKA Hideki):
On Dirichlet problems for singular and ill-

posed evolution equations.

3.00000000 00 (ASAI Tomoro): An-
alytic semigroup approach to higher order

quasilinear parabolic problems.

20

4. 00000000 O (KOBA Hajime):
Stability of Navier-Stokes-Boussinesq type

systems.
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.0000,0000,0000,00000
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. Luigi Ambrosio, Yoshikazu Giga, Piotr
Rybka and Yoshihiro Tonegawa, Varia-
tional Methods for Evolving Objects, Fac-
ulty of Science, Hokkaido University, 2012
Or70300-8030.

.0000,0000,0000,00000
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000000000V, 00000000
Oo0000,20120 100 30-50.
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IL,ooooooooOooooon, 20120
100 240-260.

. Dongho Chae, Yoshikazu Giga, JongHae
Keum and Ki-Ahm Lee, Seoul-Tokyo Con-
ference: Elliptic and Parabolic PDEs and
Related Topics, Korea Institute for Ad-
vanced Study (KIAS), 20120 110 300 -
120 10.

. Yoshikazu Giga, Hitoshi Ishii and Antonio
Siconolfi, Weak KAM Theory and Related
Topics, Graduate School of Mathematical
Sciences, The University of Tokyo, 2013 O
10 150-180.



9. Yoshikazu Giga, Matthias Hieber and
Edriss S. Titi, Geophysical Fluid Dy-
namics, Mathematisches Forschungsinsti-
tut Oberwolfach, 20130 20 170-230.

10. Charles M. Elliott,

Michael Hinze and Vanessa Styles, In-

Yoshikazu Giga,

terfaces and Free Boundaries: Analysis,

Control and Simulation, Mathematisches
Forschungsinstitut Oberwolfach, 2013 0 3
0 240-300.
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ential Equations
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1. Jens Hoppe (Sogang University / KTH
Royal Institute of Technology)
000 OMulti linear formulation of dif-
ferential geometry and matrix regulariza-
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2. Xingfei Xiang (East China Normal Univer-
sity)
0000 LP Estimates of the vector fields
and their applications, PDEOOOOOO,
O00oooooooooogno, 20120 5
0 230.

3. Paolo Maremonti (Seconda Universita
degli Studi di Napoli)
0O00O0OOn the Navier-Stokes Cauchy
problem with nondecaying data, PDE O
O0ooO0o0O,000D0000000000

0,20120 60 200.

. Jie Jiang (Wuhan Institute of Physics and
Mathematics, Chinese Academy of Sci-
ences)

O O O O Convergence to equilibrium of
bounded solutions with application of
Lojasiewicz-Simon’s inequality, PDE O O
Oo00o0o,000D0000O00o0oogn,
20120 120 50.

O0O00OOn convergence to equilibrium
with applications of Lojasiewicz-Simon in-
equality, FMSP Lectures, 000000
ooooooo,20120 120 110-120.

5. Antonio Siconolfi (Universita degli Studi
di Roma “La Sapienza”) 0000
20120 100 10-20130 10 310
O000000QOOWeak KAM Theory
and Related Topics, Graduate School of
Mathematical Sciences, The University of
Tokyo, 20130 10 150-180.
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I did research on the following topics.

(1) Precise estimate on diffusion operators of
absorbed diffusion processes.

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

(3) The characteristic function of quadratic

Wiener functionals.

B.OODOO

1. S. Kusuokadl Gaussian K-Scheme: Justi-
fication for KLNV method, to appear in
Advances in Mathematical Economics ed.
S.Kusuoka, M.Maruyama vol.17 (2013).

2. S. Kusuoka and S. Liang[ Classical me-
chanical model of Brownian motion with
one particle coupled to a random wave
field, Stoch. Anal. Appl. 30 (2012), no. 3,
4937528.

3. S. Kusuoka and T.NakashimdlA remark on
credit risk models and copula, Advances in
Mathematical Economics ed. S.Kusuoka,
M.Maruyama vol. 16 (2012), 53-84.

4. S. Kusuokall A certain Limit of Iterated
CTE, Advances in Mathematical Eco-
nomics ed. S.Kusuoka, M.Maruyama vol.
13 (2010), 99-111.

5. H. Fushiya and S.Kusuoka [0 Uniform Es-
timate for distributions of the sum of i.i.d.
random variables with fat tail, J. Math.
Sci. Univ. Tokyo 17(2010), 79-121.

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

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

8. S. Kusuoka and H. Osajimal A Remark
on the Asymptotic Expansion of density
function of Wiener Functionals, J. Fuct.
Analysis 255(2008), 2545-2562.
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000000000000 0000000
00000000 270 (2008) pp. 119-147.

T. Hayashi and S. Kusuokal Consistent
estimation of covariation under nonsyn-
chronicity , Stat. Inference Stoch. Pro-
cess. 11 (2008), no. 1, 93-106.
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. A remark on credit risk models and copula,

CREST and 4th Ritsumeikan-Frorence
Workshop on Risk, Simulation and related
Topics, 10000 APU(OO), 2012000

. Numerical Computation for the Expecta-

tion on Diffusion Processes, ICTAM 2011,
Vancouver, 20110 70

. Approximation of Expectation of Diffusion

Processes, Analysis, Stochastics, Applica-
tions, DO OOOO, 20100 70

. Approximation of Expectation of Diffusion

Processes with Dirichlet Boundary Condi-
tions, International Workshop on Mathe-
matical Finance: Topics on Leading-edge
Numerical Procedures and Models, 0 O O
000,20100 20

. Approximation of Expectation of Diffu-

sion Processes, Workshop on Computa-
tional Finance 0 OO 0O, 20090 8O

. Malliavin calculus and Computational Fi-

mamce, Minisymposium on stochastic
analysis in the occasion of the award the
Degree of a Doctor Honoris Causa to Pro-
fessor Paul Malliavin , Bonn 0 O, 2008 O
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Malliavin calculus and Computational Fi-
mamce, Symposium in Honor of Kiyosi
Ito: Stochastic Analysis and Its Impact in
Mathematics and Science, 0000000
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Malliavin calculus and Computational Fi-
nance, Seoul-Tokyo Conference, KIAS,
2008 0 110
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1.Quantum symmetry in homological
representations of braid groups

Homological representations of braid groups
are defined as the action of homeomorphisms
of a punctured disk on the homology of an
abelian covering of its configuration space.
These representations were extensively studied
by Lawrence, Krammer and Bigelow. I proved
that specializations of the homological repre-
sentations of braid groups are equivalent to the
monodromy of the KZ equation with values in
the space of null vectors in the tensor prod-
uct of Verma modules when the parameters
are generic. I described the action of quantum
groups on the space of homology with local co-
efficients and recovered quantum symmetry in
homological representations. I also studied the
case of resonance at infinity and described the
relation to the space of conformal blocks, action
of mapping class groups and quantum groups

at roots of unity.

2. Image and kernel of Burau represen-
tations at roots of unity

In conformal field theory, there is an action of
the mapping class groups on the space of con-
formal blocks defined by the monodromy rep-
resentation of a projectively flat connection for
a vector bundle over the moduli space of Rie-
mann surfaces. In a joint work with L. Funar
we investigated the properties of the images of
such representations of mapping class groups.
We make use of the structure of image and ker-
nel of Burau representations of braid groups at
roots of unity in relation with Schwarz triangle
groups. In particular, we showed that the im-
age of any Johnson subgroup contains a non-
abelian free group if the genus and the level
are sufficiently large. Furthermore, we gave an
answer to conjectures by Squier concerning the
kernel of Burau representations of braid groups

at roots of unity.

3. Morse-Novikov theory for hyperplane
arrangements
In a joint work with A. Pajitnov we developed

the circle-valued Morse theory for the comple-
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ment of a complex hyperplane arrangement in
C™. Based on Morse functions constructed by
P. Orlik and H. Terao, we showed that the com-
plement has the homotopy type of a space ob-
tained from a finite n-dimensional CW complex
fibered over a circle by attaching n-dimensional
cells. There have been many works concern-
ing the homology of a local system over the
complement of a hyperplane arrangement. We
focused on the Novikov homology attached to
an abelian representation of the fundamental
group of the complement and showed that the
Novikov homology vanishes except in dimen-
sion n for so called positive representations of
the fundamental group. This shows, in partic-
ular, that the weights defined by these repre-

sentation are non-resonant.

4. Massey products and twisted Novikov
homology

In another joint work with A. Pajitnov we in-
vestigated a relation between twisted Novikov
homology and homology with local coefficients.
Let X be a CW complex and p a finite di-
mensional complex representation of the funda-
mental group of X. Given a cohomology class
a € HY(X,C) we consider the deformation
of p defined by v:(g9) = p(g) exp(t(a,g)). We
constructed a spectral sequence starting from
H*(X,p) converging to H*(X,~;) for generic
t, where the differentials are given by Massey
products. We showed that twisted Novikov ho-
mology for p and « is isomorphic to the homol-
ogy of the local system associated with ~; for
generic ¢t and that the jumping loci for « is the
union of finite number of integral hyperplanes
in H'(X,R).
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000000000 0DOO0O00dDn Zuckerman
0000000 [Contemp. Math. 20110

6. 000

6.A.0000 WeylcalculusOOOOQOGODOO
000000000000 (A. Unterberger O
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000000 OBernstein-Reznikov OO0 0O
goooooo30on0o s xst xSt oogod
000000000000 [Math. Ann. 2011]0

1. Analysis on minimal representations
Minimal representations are one of building
blocks of unitary representations. Classic ex-
amples are the Weil representation, and inten-
sive algebraic studies have been made since
1990s by many experts. Aiming for yet an-
other geometric approach to minimal represen-
tations, I have applied conformal techniques,
got a new construction of minimal represen-
tations since 1991, found conserved quantities
for ultra-hyperbolic equations that led us to
their unitarizability, and also proved the exis-
tence of a Schridinger model (L*-model) with
B. Orsted. With G. Mano ([11]), we deter-
mined an explicit form of the wunitary inver-
sion operator on the L2-model that generalizes
the Euclidean Fourier transform. We proposed
also an original deformation theory in [8]. I
also discovered “special functions” satisfying a
certain ordinary differential equation of order
four with G. Mano, Hilgert, and Mollers in
[Ramanujan J. 2011] etc.. We also have con-
structed an analogue of the Schrodinger model
and the Fock model for other simple groups in
the framework of the Jordan algebra [6].

2. Multiplicity-free representations

The paper [10] gives a full proof of the prop-
agation theorem of multiplicity-freeness, which
have yielded various multiplicity-free results as
synthetic applications of the original theory of
visible actions on complex manifolds.

3. Discontinuous groups

Developing my continuing motif on discontin-
uous groups for non-Riemannian homogeneous

spaces, I initiated the study on discrete spec-
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trum on locally non-Riemannian symmetric
spaces with F. Kassel [C. R. Acad. Paris 2011].
3. Analysis on non-symmetric spaces

As a challenge to the global analysis on
non-symmetric spaces, we developed a theory
of real spherical variety in [arXiv:1108.3477]
with T.Oshima, and proved a geometric cri-
terion for finiteness multiplicities in the in-
duced/restricted representations. Jointly with
Y. Benoist [arXiv:1209.4075], we proved a cri-
terion for LP-temperedness of the regular repre-
sentation on G/ H in the generality that G O H
are pair of reductive groups.

5. Restriction of representations

I accomplished with Y.Oshima the classifica-
tion of the triple (q,g,h) such that Zucker-
man’s derived functor modules A4(\) decom-
pose discretely with respect to a reductive sym-
metric pair (g,h) in [7] and also some other
small representations in [arXiv:1202.5743] In
the category O, I have developed a simple
and detailed study of discretely decompos-
able restrictions [9], and proposed an effective
method to find singular vectors (‘F-method’
[2], [arXiv:1301.2111], [arXiv:1303.3541] ).

6. Real analysis

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

6.B. Bernstein—Reznikov integral is extended to
S™x S™x S™ in a joint work with Clerc, Qrsted,
and Pevzner [Math. Ann. 2011].
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group O(p,q)”, Mem. Amer. Math. Soc.
212, no. 1000, DO OOOOO, 20110,
vi+132 pp.
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I defined the characteristic cycle of an f-adic
sheaf on a variety of positive characteristic as a
cycle on the cotangent bundle, under a certain
non-degenerate assumption. This has been ex-
pected for a long time as an analogy between
wild ramification of ¢-adic sheaves and irregu-
larity of D-modules and is a significant result
even we still need a certain condition.

The construction is compatible with the pull-
back by a non-characteristic morphism. In par-
ticular, we obtain a characterization by the
method of cutting-by-curves. The acyclicity of
non-characteristic smooth morphism is proved
by reducing it to the case of relative dimen-
sion 1 proved by Deligne-Laumon. The graded
pieces of the non-log ramification groups of a
local field of equal characteristic are described
by differential forms. The characteristic class
equals the cohomology class of the characteris-
tic cycle and the Euler number is computed as
the intersection number of the 0-section.

I also completed and published a joint paper
with Kazuya Kato on the ramification theory

of varieties over a local field.

B.OOOO

1. K. Kato and T. Saito “Ramification the-
ory for varieties over a local field,” pub-
lished on line at Publications Mathema-
tiques, IHES.

T. Saito “The determinant and the dis-
criminant of a hypersurface of even dimen-
sion,” Mathematical Research Letters. 19
(2012), no. 04, 855-871

. T. Saito “The second Stiefel-Whitney
classes of l-adic cohomology,” Journal fiir
die reine und angewandte Mathematik.
Published on line.
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4. T. Saito “Ramification of local fields with
imperfect residue fields I1I”, Mathematis-
che Annalen, 352, Issue 3 (2012), 567-580.

5. A. Abbes and T. Saito “Ramification and
cleanliness”, Tohoku Mathematical Jour-
nal, Centennial Issue, 63 No. 4 (2011),

775-853.

. A. Abbes and T. Saito
transform and epsilon factors”, Composi-
tio Mathematica, 146-6, (2010) 1507-1551.

“Local Fourier

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

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

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

. 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

10. K. Kato and T. Saito “Ramification theory

for varieties over a perfect field”, Annals of
Math. 168 (2008), 33-96.

c.oood

1. Wild ramification and the cotangent bun-
dle, 25/01/13 KIAS number theory sem-
inar, 20/02/13 IPMU Inter-desciprinary

Colloquim.

2. Introduction to wild ramification of
schemes and sheaves, Arizona Winter
School 2012: Ramification and Geometry
March 10-14, 2012, University of Arizona
in Tucson Uni Padova March 19-30, 2012
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surface of even dimension, 20110 7/27(0 )
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10:00-11:20, Oct. 10, 2011, Workshop on
arithmetic geometry 2011

. Second Stiefel-Whitney class of ¢-adic co-

homology, OO0 OO0OOOOODODOOO
20110 10 140 (O) Geometrie Arithme-
tique et motivique, CIRM, 19 septembre
2011. Galois Representations and Arith-
metic Geometry, Institut de Mathema-
tiques de Bordeaux, 15:15-16:15, July 11
2012.

. An f-adic Riemann-Roch formula (joint

work with Kazuya Kato), Geometric Lang-
lands seminar, University of Chicago, 2012
Jan. 16, Conf. in honor of Jean-Marc
Fontaine, IHP O 0 OO, March 25, Reg-
ulator III, Barcelona 0 0 0O, July 20, O
goooooooono ooo 20100 12
060

. Wild ramification of schemes and sheaves,

ICM, Hyderabad 0O O O, August 27,
PANT, Kyoto O O, September 17, Witt
vectors, foliations, and absolute de Rham
2010 Nov 24,
Seoul-Tokyo Conference on Arithmetic
and Algebraic Geometry KIAS 00O
2010 Nov. 26, Arithmetic and Algebraic
Geometry 2011 0 0O Jan. 22. 2010

cohomology, Nagoya 0O O

. Characteristic cycle of an ¢-adic sheaf Ts-

inghua, Beijing O O, East Asia number
theory conference, 2009 Aug. 19-22.
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Local Fourier transform and epsilon fac-
tors, (Tambara (2008 June 29, Work-
shop on Arithmetic and Algebraic Geome-
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(Rennes 0 0O 00O, 2009 July 10, Journees
arithmetiques de Rennes, July 6-10, Univ.
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Building on the fundamental works on ample-
ness, positivity, nefness, pseudo-effectivity, and
so on of line bundles as well as vector bun-
dles, positivity notions of torsion free coherent
sheaves are posed by Viehweg, Nakayama for
example. We gave an ampleness criterion of
a torsion free coherent sheaf at a given point
in terms of a curvature positivity of a singular

Hermitian metric.
B.OOOO

1. G. Pacienza and S. Takayama: “On vol-
umes along subvarieties of line bundles
with non-negative Kodaira-litaka dimen-
sion”, Michigan Math. J. 60 (2011) 35-49.

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

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

(2008) 521-541.

4. 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.

5. Ch. Mourougane Takayama:
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1. On complex geometry of pluricanonical
and adjoint bundles, 0000000000
ooooo,000o00,20130 20.

2. Effective estimate on the number of defor-
mation types of families of canonically po-
larized manifolds over curves, 0 0000
OoooooooooDooooo,oon
0,20120 30.

3. Effective estimate on the number of de-
formation types of families of canonically
polarized manifolds over curves, Algebraic
Geometry in East Asia, 00,20110 110.

4. Metric positivity of higher direct images of
twisted sheaves of differential forms, RIMS
0000000 0ooooooooooon
0O0,0000,20110 90.

5. On higher direct images of twisted sheaves
of differential forms, 6th Pacific RIM con-
ference, 1 OO0, 20110 80O.

6. Hodge metrics and the curvature of higher
direct image sheaves, ICM2010 Satellite
conference on Complex Geometry, Group
Actions and Moduli Spaces, Hyderabad,
India, 20100 8 O.

7. 00000000000ooooo,o0o0o00
Ooooboooooboobo,ooog, 2009
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1. (00)00 00O (KOIKE Takayuki): Min-
imal singular metrics of a line bundle ad-

mitting no Zariski-decomposition.

2. (0000) 00 OO (HISAMOTO To-
moyuki): Asymptotic analysis of Bergman
kernels for linear series and its application

to Kahler geometry.

3.(0000) 00 0O (MATSUMURA
Shin-ichi): Studies on the asymptotic in-
variants of cohomology groups and the

positivity in complex geometry.
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Takeshi Tsuji is working on p-adic Hodge the-

ory, p-adic cohomology and their applications.

In this academic year, he continued his research
on a correspondence between p-adic perverse
sheaves and arithmetic D-modules on a smooth
scheme over p-adic ring. In particular, he gave
a simple description of an étale perverse sheaf
for the stratification associated to a simple nor-
mal crossing divisor in terms of log étale per-
verse sheaves. He also studied p-adic Simpson
correspondence. He introduced a new notion:
Higgs crystal, a few years ago, as one approach
to reformulate the p-adic Simpson correspon-
dence by Faltings in a form independent of the
existence and choice of certain liftings of alge-
braic varieties. In this academic year, he gave a
formulation of the notion of overconvergence of
Higgs crystals in terms of sites and developed a
theory of its cohomology. He also proved a com-
parison theorem with the Faltings cohomology
of the generalized representation associated to
a Higgs crystal via p-adic Simpson correspon-

dence.

B.OOOO

1. K. Bannai, S. Kobayashi and T. Tsuji,
On the de Rham and p-adic realizations
of the elliptic polylogarithm for CM elliptic
curves, Annales Scientifiques de 'ENS 43,
fascicule 2 (2010), 185-234.

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

3. T. Tsuji, Purity for Hodge-Tate repre-
sentations, Mathematische Annalen 350
(2011), 829-866.

4. L. Illusie, C. Nakayama and T. Tsuji, On
log flat descent, Proceedings of the Japan
Academy 89, Ser. A, No. 1 (2013) 1-5.

5. T. Tsuji, Notes on p-adic Simpson
correspondence and Galois cohomology,
preprint.
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1. On purity for p-adic representations,

Workshop: Arithmetic Applications of p-
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Arithmétique de
Recherche
France 2009 0 70

Rennes,

Mathématique de Rennes,

. Nearby cycles and D-modules of log
schemes in characteristic p > 0, East
Asia Number Theory Conference, 0 O O
0,20090 90
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1. Journal of Mathematical Sciences, the

. p-adic perverse sheaves and arithmetic University of Tokyo, 000 O0O

D-modules on a curve, Conférence de

Géométrie Arithmétique en I’honneur G.00Qg

de Jean-Marc Fontaine, Institute Henri

Poincaré, France 2010 0 3 O 1. 05000000000 (20090 30)

. Semi-stable reduction and arithmetic D- 2. 0500000000000 (20090 30)

10.

. Higgs crystals, Summer School:

modules, Current trends in logarithmic ge-
ometry, Université Bordeaux 1, 2010 O 6
O

. p-adic perverse sheaves and arithmetic D-

modules with singularities along a nor-
mal crossing divisor, Algebraische Zahlen-
theorie, Mathematisches Forschungsinsti-
tut Oberwolfach, Germany 2011 0 6 O

. p-adic perverse sheaves and arithmetic D-

modules with singularities along a simple
normal crossing divisor, Arithmetic Geom-
etry week in Tokyo, 00 00, 20120 60

. p-adic perverse sheaves and arithmetic D-

modules with singularities along a sim-
ple normal crossing divisor, Algebraic K-
theory and Arithmetic, Banach Center
Bedlewo, Poland, 20120 70

Higgs
bundles on p-adic curves and representa-
tion theory, the University of Mainz, 2012
090

The p-adic Simpson correspondence and
Higgs crystals, p-adic cohomology and its
applications to arithmetic geometry, O O
00,20120 100
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We consider the group Cont,(M?"*1 «) of
C" contactomorphisms with compact sup-
port of a contact manifold (M2t «) of
dimension (2n + 1) with the C" topology.
We show that the first homology group
of the classifying space BCont” (M1 «)
for the C7 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?"T! a)g of the
group Cont](M?"*! a) of contactomor-
phisms with compact support of a con-
nected contact manifold (M?"*1 «) is a

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

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

perfect.

We show that any element of the identity
component of the group of C" diffeomor-
phisms Diff},(R™)¢ of the n-dimensional
FEuclidean space R™ with compact support
(1 £7r <00, r#mn+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 M?™*! any element of
Diff"(M?™H)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™)g to be uniformly perfect, the
group Diff" (M™)g is uniformly simple.

We showed that every element of the iden-
tity component Homeo(S™)g of the group
of homeomorphisms of the n-dimensional
sphere S™ can be written as one commu-
tator. We also showed that every ele-
ment of the group Homeo(u™) of homeo-
morphisms of the n-dimensional Menger
compact space u” can be written as one

commutator.

We proposed a new traffic model of RNA
polymerase II (RNAPII) on DNA dur-



. Takashi Tsuboi:

. Takashi Tsuboi:

ing transcription. According to its posi-
tion, an RNAPII protein molecule prefers
paths obeying two types of time-evolution
rules. One is an asymmetric simple exclu-
sion process (ASEP) along DNA, and the
other is a three-dimensional jump between
transit points in DNA where RNAPIIs are
staying.
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. Tomoo Yokoyama and Takashi Tsuboi:
“Codimension one minimal foliations and
the fundamental groups of leaves, Annale
de V'Institut Fourier 58 (2008) 723-731

. Takashi Tsuboi: “On the simplicity of the
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Studies in Pure Math. 52 Groups of Dif-
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. Takashi Tsuboi: “On the uniform perfect-
ness of diffeomorphism groups”, Advanced
Studies in Pure Math. 52 Groups of Dif-
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“Classifying spaces for
groupoid structures”, Foliations, Geom-
etry, and Topology: Paul Schweitzer
Festschrift,

498 (2009) 67-81.

Contemporary Mathematics

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

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

. Takashi Tsuboi:

fectness of the groups of diffeomorphisms

“On the uniform per-

of even-dimensional manifolds”, Commen-
tarii Mathematici Helvetici, 87, (2012)
141-185. DOI: 10.4171/CMH/251

. Yoshihiro Ohta, Akinobu Nishiyama,
Yoichiro Wada, Yijun Ruan, Tatsuhiko

38

Kodama, Takashi Tsuboi, Tetsuji Toki-
hiro, and Sigeo Thara: “Path-preference
cellular-automaton model for traffic flow
through transit points and its appli-
cation to the transcription process in
human cells”,Physical Review E, 86,
(2012) 021918. DOI: 10.1103/Phys-

RevE.86.021918

. Takashi Tsuboi: “Homeomorphism groups

of commutator width one”, to appear in

Proceedings Amer. Math. Soc.
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(1) The proof of Brown-Zagier relatioin for as-
sociators. Using the fact that the generating
function of motivic multiple zeta values sat-
isfies the associator relation, we get a homo-
morphism from the motivic fundamental group
of Spec(Z) to the Grothendieck-Teichmuller
group. This map is conjectured to be injec-
tive by Deligne-Thara, which is recently proved
by Brown. One of the key theorem is an iden-
tity called the Brown-Zagier identity. Brown
proved that the same identity holds for mo-
tivic multiple zeta values using Zagier’s iden-
tity. The map cited above is isomorphism up
to big number of weight experimentally, and ex-
pected to be an isomorphism. This conjecture
is rephrased that all the identities for motivic
multiple zeta values are obtained from those for
associators.

The result what we obtained is that the asso-
ciator relation implies the Brown-Zagier rela-
tion. We can show that the Brown-Zagier rela-
tion for higher level implies the existence of the
splitting homomorphism from Grothendieck-
Teichmuller group.

(2) Torelli theorem using mixed Hodge struc-
ture (A joint work with Masaki Yoshida,
Takeshi Sasaki, Keiji Matsumoto) The Hodge
strucure on the cohomology of the triple cover-
ing of projective plane branched along six lines
is a mixed Hodge structure. Using the infor-
mation of this extension, we can define a pe-
riod map of new kind. We construc the inverse

period map using theta functions.
B.OOOO
1. K. Matsumoto and T.Terasoma Thomae

type formula for K3 surfaces given by dou-

ble covering of projective plane branching
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along six lines, Journal fur die reine und
angewantdte Mathematik 669 (2012) 121-
149.
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2. Brown-Zagier relation for associators,
Arithmetic and Algebraic Geometry, the

University of Tokyo, 2013/1/31

3. Brown-Zagier relation for associators,
Grothendieck-Teichmuller  group, De-
formation and Operad, Cambridge,
2012/3/14
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Discrete integrable equations over finite fields
studied.

Painelevé equations over finite fields.

Firstly we treate discrete
As

concrete examples, we consider the discrete

are

Painlevé II equations (dPy; and qPpp equa-
tions). They are well defined by extending the
domain according to the theory of the spaces
of initial conditions. Then we treat them over
local fields and observe that they have almost
good reduction to the finite fields. We can use
this property, which seems an arithmetic ana-
logue of singularity confinement, to avoid the
indeterminacy of the equations over finite fields
and to obtain the special solutions from those
defined originally over the fields of character-
istic zero. Then we consider soliton equations.
The indeterminacy of the equation is resolved
by using a rational function field instead of the
finite field itself. The main discussion concerns
a generalized discrete KdV equation related to
a Yang-Baxter map. Explicit forms of soliton

solutions and their periods are obtained.
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2. Dr. Jyh-Hao LEE, (Institute of Mathe-
matics, Academia Sinica, Taiwan) He gave
a talk: “NLS with Quantum Potential and
the Related Reaction-Diffusion Systems”
on July 9th.

3. Prof. Fon-Che Liu, (Institute of Mathe-
matics, Academia Sinica, Taiwan) He gave
a talk:
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“Minimax Duality and applica-
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I am working on the mathematical theory of
the fundamental equation of quantum mechan-
ics, i.e., the Schrodinger equation, using func-
tional analysis, micro-local analysis, probabil-
ity theory, etc. During recent years, I have
been working on : The analysis of singularities
of solutions, scattering theory for Schréodinger
equations on manifolds ([1,3,6]); Anderson lo-
calization and the density of states for ran-
dom Schrédinger operators ([2,4,6,7]); Scatter-
ing theory appearing in solid state physics ([8]);
The analysis of the spectrum for scattering ma-
tris ([9]), etc. I have also completed and pub-
lished a textbook on the mathematical theory

of quantum mechanics ([10]).
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1. K. Ito and S. Nakamura: “Time-
dependent scattering theory for
Schrédinger  operators on  scattering
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in Analysis and PDE.
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“Understanding the random
From ground-state
properties to localization”. Preprint 2011
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vances and Applications.

. M. Kohmoto, T. Koma and S. Naka-

mura: “The spectral shift function and the
Friedel sum rule”. Preprint 2011 Nov. To

appear in Ann. H. Poincaré.

“The
spectrum of the scattering matrix near res-
onant energies in the semiclassical limit”.
Preprint 2012, Feb., To appear in Trans.

American Math. Soc.
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International Mathematical Institute, St.

Petersburg, Russia)

. “Microlocal singularities and scattering
theory for Schrodinger equations on man-
ifold”, August 3, 2012. (Plenary talk,

“International Congress on Mathematical
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borg, Denmark)

“Propagation of singularities for perturbed
harmonic oscillators and Landau Hamil-
tonian”, Oct. 2, 2012, Institut Mittag-
Leffler. (IML Program: “Hamiltonians in
Magnetic Fields”, 3 Sept. — 15 Dec., 2012).
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I have given a number of talks based on the re-
sults obtained by the research supported by the
present grant, Grant-in-Aid for Scientific Re-
search (B) 23340029 for a better global recog-
nition of the achieved works of the program.
I am completing now two books (in Japanese
and in English) which contain the results of the

present and the former research programs, and
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the fundamental part of the theory. My re-
search was focused on the applications of the
second main theorem with truncated count-
ing function of level one for entire holomorphic
curves f into a semi-abelian variety A. An ap-
plication to the algebraic degeneracy problem
for holomorphic curves into algebraic varieties
had been obtained (jointly with J. Winkelmann
and K. Yamanoi). Let D be a general hyper-
surface of A. Then jointly with P. Corvaja
(Udine) we proved that the isomorphism class
of a polarized semi-abelian variety (A, D) is es-
sentially determined by the germ of the dis-
crete points distribution, f~'(D)  at the in-
finity. Also, the Zariski denseness of f(C)N D

in D was obtained. I obtained a second main

theorem for holomorphic curves by means of
a differentiable connection on the holomorphic
tangent bundle, which gives geometric proof of
Cartan’s second main theorem. Jointly with
J. Winkelmann we found a new phenomenon
of the value distribution of holomorphic maps
into a kahler or non-kdhler compact manifold.
Jointly with M. Abe (Hiroshima Univ.) and S.
Hamano (Fukushima Univ.) we solved Oka’s
extra-zero problem with some new examples. I
simplified by a new “the inductive projection
method” some theorems concerning finite holo-
morphic maps between complex spaces. I also
found a new simple proof of Oka’s Theorem

(IX) on Riemann domains.
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. J. Noguchi, Log-singular C°°-connection
for entire curves and related topics, Semi-
nar in Complex Analysis and Geometry, 2

September 2012, University of Rome.
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try, ERC Research Period on Diophantine
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Toronto, 17 November 2008 (Canada) O
ooo.
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bolic Geometry, University of Montreal, 8
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I have been studying CR manifolds from the
point of view of Parabolic geometry. This year,

I have constructed a new global invariant of CR



manifolds that can be realized as the boundary
of Stein manifolds. It has been know that total
Q-curvature vanishes for such CR manifolds.
On the other hand, in analogy with conformal
geometry it is conjectured that there is a global
invariant that has natural variational formula
under the deformations of domains. The total
Q-prime curvature is an object that fulfills the
requirement and is a generalization of Burns-
Epstein invariant for 3-dimensional CR man-
ifolds, which is a secondary invariant of the
manifolds. I also showed in collaboration with
Bent Orsted that the total Q-curvature takes
critical value only for the flat case among the

deformations of CR structure of the sphere.
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2. K. Hirachi:
of CR invariant differential operators, ibid,
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3. K. Hirachi: @-prime curvature on CR
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3. Decomposition of critical GJIMS operators
on CR manifolds, The Geometry of Differ-
ential Equations, The Australian National
University (Australia), 2011 0 2 0

. CR invariant powers of the sub-Laplacian

beyond the obstruction, International
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workshop on complex variables and com-
plex geometry, Academia Sinica (Taiwan),
July 2012

5. Invariant theory for the Szegé kernel and
CR Q-curvature, The Interaction of Geom-
etry and Representation Theory. Explor-
ing new frontiers, EST (Austria), Septem-
ber 2012
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uboooooooboo oooobo,oboo
20120 90O

7. Ambient metric for even dimensional con-
formal structures, Recent Developments in
Conformal Geometry, University of Nantes
(France), October 2012

8. Szego kernels on strictly pseudoconvex do-
mains and Q-curvature, Analysis seminar,
Aarhus University (Denmark), February
2013
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I studied obstructions to the existence of
Kahler-Einstein metrics, and related problems
in the field in geometry. The existence problem
of positive Kéhler-Einstein metrics is closely re-
lated to that of Sasaki-Einstein metrics. How-
ever the existence problem of Sasaki-Einstein
metrics is more flexible in that it allows defor-
mations of contact structures. I proved a gen-
eral existence theorem of toric Sasaki-Finstein
metrics jointly with Hajime Ono and Guofang
Wang. This is equivalent to saying that Ricci-
flat toric Kéabler cones are completely deter-
mined. We further studied examples of Chow
unstable Kéahler-Einstein manifolds, construc-
tion of an eternal solution of Ké&hler-Ricci soli-
ton, and the relation of the multiplier ideal

sheaves and Futaki invariant.

B.ODOOO

1. A. Futaki, K. Cho and H. Ono : “Unique-
ness and examples of toric Sasaki-Einstein
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. A. Futaki :

. A. Futaki :

. A. Futaki, H. Ono and Y.Sano :

. A. Futaki :

. A. Futaki :

manifolds”, Comm. Math. Phys., 277
(2008), 439-458.

“Holomorphic vector fields
and perturbed extremal Kahler metrics”,
J. Symplectic Geom., Vol. 6, No. 2 (2008),
127-138.

. A. Futaki, H. Ono and G. Wang : “Trans-

verse Kahler geometry of Sasaki man-
ifolds and toric Sasaki-Einstein mani-
folds”, Journal of Differential Geometry,
83(2009), 585-636.

“Toric Sasaki-Einstein Geom-
etry, in Fourth International Congress of
Chinese Mathematicians”, AMS/IP Stud-
ies in Advanced Mathematics, vol. 48,
Amer. Math. Soc., Providence, RI, 2010,
pp. 107-125.

“Hilbert
series and obstructions to asymptotic
semistability”, Advances in Math., 226
(2011), 254-284.

“Momentum construction on
Ricci-flat Kéahler cones”, Tohoku Math. J.
63 (2011), pp. 21-40.

. A. Futaki and M.-T. Wang : “Construct-

ing Kahler-Ricci solitons from Sasaki-
Asian Journal of
Mathematics, 15(2011), 33-52.

Einstein manifolds”,

. A. Futaki and Y. Sano : “Multiplier ideal

sheaves and integral invariants on toric
Fano manifolds”, Mathematische Annalen,
350(2011), 245-267.

“Asymptotic Chow polysta-
bility in Kahler geometry”, Fifth Inter-
national Congress of Chinese Mathemati-
cians. Part 1, 2, 139-153, AMS/IP Stud.
Adv. Math., 51, pt. 1, 2, Amer. Math.
Soc., Providence, RI, 2012.

A. Futaki and Y. Sano : “Multiplier ideal
sheaves and geometric problems”, Varia-
tional problems in differential geometry,
68-93, London Math. Soc. Lecture Note
Ser., 394, Cambridge Univ. Press, Cam-
bridge, 2012.
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and obstructions to
asymptotic Chow semistability, Columbia
Geometry and Analysis Seminar, March
4, 2010, Columbia University, New York,
USA.

. Multiplier ideal sheaves and geometric

problems, 2010 Great Lakes Geometry
Conference, University of Wisconsin at
Madison, April 10-11, 2010. USA.

. Kéhler geometry and asymptotic Chow

5th Pacific Rim Confer-
ence on Mathematics, Stanford University,
June 28 - July 2, 2010. USA.

semistability,

. Asymptotic Chow semistability in K&hler

geometry, International Congress of Chi-
nese Mathematicians, Tsinghua Univer-
sity, Beijing. @ December 17-22, 2010.
China.

diameter bounds for compact

shrinking solitons, Complex Geome-
try Seminar Series, Simons Center for
Geoemtry and Physics, State University
of New York at Stony Brook, May 4, 2011.

USA.

. Integral invariants in complex differen-

tial geometry, Differentialgeometrie im
Groflen, Mathematisches Forschungsinsti-

tut Oberwolfach, July 7, 2011. Germany.

. Special Lagrangian submanifolds and La-

grangian self-shrinkers in toric Calabi-Yau
cones, Conformal and Kéhler geometry,
Institut Henri Poincare, Paris, December
12, 2012. France.
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Researches on Kardar-Parisi-Zhang (KPZ)
equation describing a fluctuation of interfaces
attract attention. This is a kind of stochastic
partial differential equation which involves a di-
vergent term, and it is difficult to give a mathe-
matical meaning to it. However, the Cole-Hopf
transform for its formal solution leads to a lin-
ear stochastic heat equation with a multiplica-
We show that the distribution of

a geometric Brownian motion is invariant un-

tive noise.

der this linear stochastic heat equation. (Joint
work with J. Quastel)

o1

We discuss the non-equilibrium fluctuation
problem around the hydrodynamic limit for the
dynamics of two-dimensional Young diagrams
associated with the uniform and restricted uni-
form statistics, and derive linear stochastic par-
tial differential equations in the limit. We show
that their invariant measures are identical to
the Gaussian measures which appear in the
fluctuation limits in static situations. (Joint
work with M. Sasada, M. Sauer, B. Xie)

We propose a macroscopic cross-diffusion
model of self-organized aggregation of crea-
tures, which includes directed movement due
to aggregation pheromone. We then consider
a microscopic individual-based model corre-
sponding to the macroscopic model. The goal is
to make a link between macroscopic and micro-
scopic descriptions by using the singular limit
and the hydrodynamic limit procedures. (Joint
work with H. Izuhara, M. Mimura, C. Urabe)

B.OODOO

1. 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.

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

Lévy processes as its invariant measures”,

Stoch. Proc. Appl., 119 (2009), 307-326.

. T. Funaki:

scale interacting systems”, In Selected Pa-

“Stochastic analysis on large

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

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

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

Math. Phys., 299 (2010), 335-363.



6. T. Funaki: “Hydrodynamic limit for the
Ve interface model via two-scale ap-
proach”, In: Probability in Complex
Physical Systems: In Honour of Erwin
Bolthausen and Jiirgen Gértner, Springer,
2012, 463-490.

7. T. Funaki, H. Izuhara, M. Mimura and C.
Urabe: “A link between microscopic and
macroscopic models of self-organized ag-

gregation”, Networks and Heterogeneous
Media, 7 (2012), 705-740.

8. T. Funaki, M. Sasada, M. Sauer and
B. Xie: “Fluctuations in an evolutional
model of two-dimensional Young dia-
grams”, Stoch. Proc. Appl., 123 (2013),
1229-1275.

9. T. Funaki: “Equivalence of ensembles un-
der inhomogeneous conditioning and its
applications to random Young diagrams”,
preprint.

10. T. Funaki and J. Quastel: “Invariance
of the distribution of geometric Brownian
motion for the stochastic heat equation”,

in preparation.
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1. Invariant measure for SPDE related to the
KPZ equation, Stochastic Dynamics in Ac-
tion, ZiF, Bielefeld, 2012 0 5 0 21 O;
Large Scale Behaviour of Random Spatial
Models, University of Warwick, 2012 O 5
O 29 O; Workshop in honor of Herbert
Spohn and 11th Probability Day Erlangen-
Miinchen, Zentrum Mathematik Der Tech-
nischen Universitdt Miinchen, 20120 6 O
29 0.

2. 0000000000O0O0O0000,000
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20120 60 16 0.

3. Invariant measure for linear stochastic
heat equation, 11th workshop on Stochas-
tic Analysis on Large Scale Interacting
Systems, 00 00,20120 70 60.
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Hydrodynamic limit for a model of self-
organized aggregation, Research Group
”Stochastic Dynamics: Mathematical
Theory and Applications” Seminar, ZiF,
Bielefeld, 20120 80 10.

. Invariant measure for stochastic PDE re-

lated to the KPZ equation, Random Media
II, CREST, WPI-AIMR, 00O O, 20120
90 30.

. Stationary measures of the KPZ equa-

tion for growing interfaces with fluctua-
tions, Nonlinear Partial Differential Equa-
tions, Dynamical Systems and Their Ap-
plications — in honor of Professor Hiroshi
Matano on the occasion of his 60th birth-
day, 000O0ODOODOOODOO,20120 905
0.

. Hydrodynamic limit for a multi-species

system producing a self-organized aggrega-
tion, 000000000, O000, 2012
090 210.

. Invariant measures of a stochastic heat

equation related to the KPZ equation, 0
oo0og,20120 90 250.

. Hydrodynamic derivation of a cross-

diffusion system describing self-organized
aggregation from a model with micro and
mesoscopic components, Singularities aris-
ing in nonlinear problems, 0000000
0oo,20120 110 250.

Invariant measure for linear stochastic
heat equation related to the KPZ equation,
Grupo de Fisica Matematica da Universi-
dade de Lisboa, 20130 10 80.
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. Stochastic Partial Differential Equations:
Analysis and Computations, Springer, ed-
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. Forum of Mathematics, Pi and Sigma,
Cambridge University Press, editor, 2012
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. Scientific Committee of the project ”Per-
spectives in Analysis and Probability” at
the Lebesgue Center for Mathematics,
2013.

. Scientific Committee of the 37th Confer-
ence on Stochastic Processes and Applica-
tions, Buenos Aires, July 28 to August 1,
2014.
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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.

(1) In a joint work with Tian-Jun Li I formu-
lated Pin(2)-equivariant Seiberg-Witten Floer
K-cohomology, and, as an application, I gave
a 10/8-type inequality for compact spin 4-
manifolds with boundary when the boundary
is the disjoint union of rational homology 3-
spheres.

(2) Recently Manolescu showed that the tri-
angulation conjecture does not hold using
Pin(2)-equivariant Seiberg-Wltten Floer Z/2-
cohomology and related Tate cohomology. In
a joint work with Tian-Jun Li, I found an al-
ternative argument which played the role of a
replacement of the part of Manolescu’s argu-
ment using Tate cohomology.

(3) I am investigating a version of the Seiberg-
Witten theory for 4-manifolds with their struc-
ture groups lifted to Spin(4) x41 Pin(2).
Nobuhiro Nakamura is developing several ge-
ometric applications of this construction. This
year I investigated a mod2-index which is re-
lated to the local system of orientation of
the moduli space. In particular I found that
the mod2-index has a localization on some 3-

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

2. M. Furua and Y. Kametani “Equivari-
ant version of Rochlin-type congruences”,
Journal of the Mathematical Society of

Japan, in press

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

Witten invariants and Pin bordisms”,

“Stable-homotopy Seiberg-

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

preprint.

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

localization
1 ,

and

numbers

6. H. Fujita, M. Furuta and T. Yoshida
“torus fibration and localization
of Riemann-Roch numbers 1117,
arXiv:1008.5007v1, preprint
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My research is concerned mainly with nonlinear
partial differential equations of the elliptic and
parabolic types (including pseudo-differential
equations). The goal is to study qualitative
properties of solutions from the point of view
of dynamical systems, and to analyze various
kinds of singularities that arise in those equa-
tions. I also work on homogenization problems.

Here are what I have done this year:

(1) Propagating terrace in 1D nonlinear
diffusion equations: Traveling waves ap-
pear in a wide variety of nonlinear diffu-
sion equations, but if the nonlinearity is
multistable, solutions typically exhibit far

complex behavior. For a rather general



class of semilinear diffusion equations on
R with spatially periodic nonlinearities, we
have studied long time behavior of solu-
tions with Heaviside function type intial
data. Our analysis has revealed some new
dynamics where the profile of the propaga-
tion is not characterized by a single front,
but by a layer of several fronts which we

call a “propagating terrace” ([10]).

Traveling waves in spatially non-
periodic media: This reasearch is con-
cerned with a curvature dependent mon-
tion of planar curves in a 2-dimensional in-
finite cylinder with sawtoothed boundary.
We considered the case where the bound-
ary oscillation is spatially non-periodic and
studied the effect of the boundary shapes
on the behavior of traveling waves. Among
other things we have shown that the travel-
ing waves have well-defined average speed
if the boundary oscillation is ergodic, and
that there can exist a traveling wave of zero
average speed if the boundary oscillation
is spatially non-periodic. We named this

phenomenon “virtual pinning” ([9]).

Here are other topics I studied recently:

3)

Dimension of the unstable set in de-
generate diffusion equations: We have
shown that, in porous-medium type de-
generate diffusion euqations, the unstable
manifold of the equilibrium « = 0 has in-
finite Hausdorff dimension, even if the do-
main is bounded [8]. This result reveals an
intriguing contrast between the dynamical
structure of degenerate diffusion equations

and that of nondegenerate ones.

Profile of the transition layer near
the singular limit of a nonlinear dif-
fusion equation: It is known that the
singluar limit of the Allen-Cahn type non-
linear diffusion equations is a generalized
mean curvature flow. However, apart from
some special cases, it has not been known if
the profile of the steep transition layer that

arises near the singular limit coincides with

o6

1.

. M. Alfaro,

. H. Matano and M. Nara:

what is predicted from the formal asymp-
totic expansion. We have proved that this
is indeed the case at least on the first ap-

proximation level ([7]).

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

Blow-up in supercritical nonlinear

heat equations: ([5]).

Mathematical analysis of a 3D model

in cellular electrophysiology: [4].

Application of the braid group the-
ory to the study of dead-core forma-

tion in diffusion equations: [3].

B.OOOO

Y. Du and H. Matano: “Convergence and
sharp thresholds for propagation in non-
linear diffusion problems”, J. Eur. Math.
Soc. 12, no. 2 (2010), 279-312.

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

. J.-S. Guo, H. Matano and C.-C. Wu: “An

application of braid group theory to the
finite time dead-core rate”, J. Evolution
Equations 10 (2010), 835-855.

. H. Matano and Y. Mori: “Global existence

and uniqueness of a three-dimensional
model of cellular electrophysiology”, Dis-
crete and Continuous Dynamical Systems,
Ser. A 29, no. 4 (2011), 1573-1636.

. H. Matano and F. Merle: “Threshold and

generic type I behaviors for a supercriti-
cal nonlinear heat equation”, J. Functional
Analysis 261, no. 3 (2011), 716-748.

“Large time
behavior of disturbed planar front in
the Allen-Cahn equation”, J. Differential
Equations 251, no. 12 (2011), 3522-3557.
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M. Alfaro and H. Matano: “On the
validity of formal asymptotic expansions
in Allen-Cahn equation and FitzHugh-
Nagumo system with generic initial data”,
Discrete and Continuous Dynamical Sys-
tems, Series B 17, no. 5 (2012), 1639-1649.

. H. Matano and M.A. Pozio: “Dynamical

structure of some nonlinear degenerate dif-
fusion equations”, J. Dynamics and Differ-
ential Equations 24, no. 2 (2012), 124-149.

. A. Ducrot, T. Giletti and H. Matano: “Ex-

istence and convergence to a propagat-
ing terrace in one-dimensional reaction-
diffusion equations”, Trans. Amer. Math.

Soc., to appear.

B. Lou, H. Matano and K.-I. Naka-
mura: “Recurrent traveling waves in a
two-dimensional saw-toothed cylinder and
their average speed”, J. Differential Equa-

tions, to appear.

c.oooo
OO00000000000Q0 Invited talks in

international conferences

1.

“Convergence results in order-preserving

dynamical systems”,  Conference on
Asymptotic dynamics driven by solitons
and traveling fronts in nonlinear PDE,

Santiago, July, 2011 OO O 0O.

in spatially het-
The 4th MSJ-SI
( Nonlinear Dynamics in Partial Differen-
tial Equations) (00000000000
00 O), Fukuoka, September, 20110 0 O
0Oood

“Front propagation

erogeneous media”,

“Front profile of a singularly perturbed
FitzHugh-Nagumo system”, Workshop on
Reaction-Diffusion systems in Mathemat-
ics and the Life Sciences, Montpellier,
September, 20110 0 0 0O 0O OO

“Traveling waves in a sawtoothed cylin-
der and their homogenization limit”, 55th
AustMS Annual General Meeting (O 0O
O0000000000o000), Wollongong,
September, 20110000000 000

o7

9.

10.

D.

1.

. “Traveling waves in a recurrently saw-

toothed cylinder and their homogenization
limit”, 10" Workshop on Stochastic Anal-
ysis on Large Scale Interacting Systems,
Kochi, December, 20110 0 00 0O OO

“Front propagation in nonlinear diffusion
equation on hyperbolic space”, Interna-
tional conference on Nonlinear Evolution
Equations and Applications, Hammamet,
March 20120 0 000 00O

“Propagating terrace in 1D diffusion equa-
tions and reversed blow-up profiles in non-
linear heat equations”, 9th FEast China
PDE Conference & Shanzi International
PDE Conference, Taiyuan, July 20120 O
0 oo

“Reversed blow-up profile in nonlinear
heat equations”, 5th Furo-Japanese Work-
shop on Blow-up, Luminy, September 2012
ooooooo

“Propagating terrace in one-dimensional
IMA

Workshop on Dynamical systems in Stud-

semilinear diffusion equations”,
ies of Partial Differential Equations, Min-

neapolis, September 20120 0O 0O OO

“Propagating terrace in one-dimensional
semilinear diffusion equations”, Workshop
on Dynamics of Patterns, Oberwolfach,
December 20120 0 O O OO

go

.00oooo: 000001000000

.gobooo Il obogbooooooooon

3obooon

OooooIoboooo200400000

.0o00oboooooD Xgo ogoooo

ooooboo400000000D00

E.O000O000O0

(00) 00 O (Shimoe Masashi): On
the minimal solution of reaction-diffusion-
advection equations with singular nonlin-

earity.



F.OODODOOOO
e 100000 (Editorial service)

1. Journal of Dynamics and Differential

Equations
. Proceedings of Royal Society of Edinburgh

. Journal of Mathematical Sciences, Univer-

sity of Tokyo
Advances in Mathematical Economics

. Bulletin of the Korean Mathematical So-
ciety

e JOOOODO (Conferences organizedl

1. 00000000 (“Spatio-Temporal Pat-
terns: from Mathematics to Biological Ap-
plications”) DO O00D020100 30 15-17
00 Archamps, 0000 00O

. GCOEDODODOODOOOUOOoOoOoooono
gboooooboobooooboobo2010
070 131400000000

.000oopo0oooooooogoooon
O 20100 Workshop “Singularities arising
in Nonlinear Problems, SNP2010”00 0 O
0020100 110 290-120 1000000

.gbobobooboobobooboooooon
ob0o0o020110 10 1802000000
OO0 *00ooooooo

. 00000 Fronts and Nonlinear PDE’sO0
000020110 60 200-2400 Paris, O
ooooo

. GCoOEODODUOOOoOoOooopooonooag
obobooobooooooooz20110 110
2803000000000

.ooooooO0O0CoOooOoOoOoooooag
O 201100 Workshop “Singularities arising
in Nonlinear Problems, SNP2011”00 0 0O
0020110 120 304000000

.GCoOEDODODOOOOObOOoOoOoOooooo
gboobogobo20120 60 160-18000
good

o8

. GCOE 000 0O0ODODDUOReaction-
Diffusion Equations and their Applica-
tionsU OO OODO20120 110 22000
oooo

10. JO0O0O0O0O0OOOODOOOOOCOCOO
O 201200 Workshop “Singularities arising
in Nonlinear Problems, SNP2011”00 0 O

0020110 120 30400000

H.OOODOODOOOO

(1) GILETTI, Thomas

Ooo00 O0oooog pb

000 20120 80 20000 100

gog ooobo

oo obooogd

0000 (activities)O

Seminar talks at the University of Tokyo and

joint research on nonlinear analysis.

(2) Ryzhik, Leonid

000 O000oooooo

000 20120 60 160230

g obbooooooboboobobood
oo obobooga

0000 (activities)O

Series of lectures at the University of Tokyo and

at a workshop in Echigo Yuzawa.

(3) Nolen, James

000 O000ooooooo

000 20120 60 150-230

oo bobbboooooooboobog

000 000o0oo

0000 (activities)O

Series of lectures at the University of Tokyo and

at a workshop in Echigo Yuzawa.

(4) Nadin, Gregoire

000 OD0oooooooo

000 20120 60 130-210

oo bobboooooedobbb

000 oooooo

0000 (activities)O

Series of lectures at the University of Tokyo and

at a workshop in Echigo Yuzawa.

(5) Brezis, Haim
000 gecoEOoooooao
ooo0 20120 110 150-120 30



000 O00ooO0o0oooooooooo
000 0Oooooo

0000 (activities)O

Series of lectures at the University of Tokyo and

a lecture at a workshop in Kyoto.

(6) HILHORST, Danielle

oo00o GecoEOOonoaoon

oo0d 20120 110 170-270

000 OO0oOoOoOCNRSOOOOOO

ood ooogod

0000 (activities)O

A lecture at the University of Tokyo and joint

research on nonlinear analysis.

(7) Gordon, Peter

ooo0 GCoEOOOnooon

gogd 20120 110 200-290

Jod 0obobooooooboboooood
oo oboboood

0000 (activities)O

A lecture at the University of Tokyo and a lec-

ture at a workshop in Kyoto.

(8) Muratov, Cyrill

oo0o GCoEOODnoOOon

gogd 20120 110 210-120 10

o0 obooooooboooooooooog
oo oboboood

0000 (activities)O

A lecture at the University of Tokyo and a lec-

ture at a workshop in Kyoto.

00 0 (MATSUMOTO Makoto)

A.00DOO

(p)000000000000DO0OOUOO0
goooooo
(h)OOOOOOoUOOOUOoOOoOoOoooooo
obobOobobooboboboboboonog
goood

(a)Via arithmetic fundamental groups, study
interactions between number theory and topol-
ogy.

(b)Using algebraic/geometric algorithms, de-
sign and deliver practical algorithms such
as pseudorandom number generator or quasi

Monte Carlo point sets.
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B.ODOOO

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

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

. Hiroshi Haramoto, Makoto Matsumoto.
“A p-adic algorithm for computing the
inverse of integer matrices,” Journal

of Computational and Applied Math-

225 (2009), pp. 320-322.

doi:10.1016/j.cam.2008.07.044

ematics

. Richard Hain, Makoto Matsumoto. “Rel-
ative Pro-¢ Completions of Mapping Class
321

Groups,” Journal of Algebra, vol.

(2009), pp. 3335-3374.

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

. Shin Harase, Makoto Matsumoto, and

Mutsuo Saito.  “Fast lattice reduction
for Fy-linear pseudorandom number gen-
erators,” Mathematics of Computation 80

(2011), 395-407.

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

. Su Chen, Makoto Matsumoto, Takuji
Nishimura, and Art B. Owen, “New Inputs



10.

. M. Saito, M. Matsumoto,

and Methods for Markov Chain Quasi-
Monte Carlo,” in: Monte Carlo and Quasi-
Monte Carlo Methods 2010, L. Plaskota
and H. Wozniakowski (Ed.)
Verlag 2012, pp.293-307.

Springer-

“Variants of
Mersenne Twister Suitable for Graphic
Processors,” Transactions on Mathemati-
cal Software, 2013 (20 pages).

M. Matsumoto, “Introduction to Arith-
metic Mapping Class Groups,” in TAS-
Park City Mathematical Insutute Lecture
Note Series, AMS, 2013, pp.317-351

c.ooog

.20080 70 60 11 O Random Number

Generation and Evaluation I, II Session
organizer. MCQMC2008, University of

Montreal.

. 20080 70 90 “Generating uniform real

random numbers in IEEE 754 specifica-
tion via affine transition” (presented by
Mutsuo Saito) MCQMC2008, University
of Montreal.

.20080 120 130 “00OD00O0O0OO0ODODOO

oobobooooooooo”ooooo
gooobOobo ooooboooono 2
obooooooboooogon

. 2009 0 8 O 28 O Differences between Ga-

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

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

tions via Teichmiiller modular groups.”

The international symposium Geometry
and Analysis of Automorphic Forms of
Several Variables, 14-17, September 2009
at Tokyo in honor of Professor Takayuki
Oda on the occasion of his 60th birthday
(Invited Speaker)
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10.

D.

1.

2.

. 2011/07/11-15

. 2009/10/20 “Relations among Dehn twists

given by deformation of simple singulari-
ties” OO0 O0O0O0O0O0O0O0O0OODODDOO
ooo

. 2010/08/16 “Variants of Mersenne twister

suitable for graphic processors” 9th Inter-
national Conference on Monte Carlo and
Quasi-Monte Carlo Methods in Scientific
Computing, 00000000000 (with
M. Saito)

. 2010/10/29 “Universal mixed elliptic mo-

tive and derivation algebra of the fun-
damental group of one-punctured elliptic
curve” The 3rd MSJ-SI: Development of
Galois-Teichmiiller Theory and Anabelian
Geometry, RIMS Kyoto University. (with
Richard Hain)

“Introduction to Arith-
metic Mapping Class Group” 5-lecture
course at: Summer School of the IAS/Park
City Mathematics Institute on Moduli
Spaces of Riemann Surfaces, PCMI, Utah,
USA.

2012/02/13 “A deviation of CURAND:
standard pseudorandom number generator
in CUDA for GPGPU” 10th International
Conference on Monte Carlo and Quasi-
Monte Carlo Methods in Scientific Com-
puting, University of South Wales, Sidney,
Austraria (with M. Saito)

go

0o 1O0):
ooo

goobobooooooon

000 ID0000oooooooooog(@o
gooooooo3oogoooo

E.0DOOOOO

1.

(00) 00 OO0 (SUZUKI Kousuke):
WAFOM on abelian groups for quasi-
Monte Carlo point sets and An explicit
construction of point sets with large mini-

mum Dick weight curves in threefolds.



2. (00)00 OO (YOSHIKI Takehito): A
general formula for the discriminant of F2-
polynomials determining the parity of the

number of prime factors

F.OOOOODOOO

1. 000000000000 000020030
40000

2. Monte Carlo and Quasi Monte Carlo meth-
ods 0 00O Scientific comittee (2006 O —)

3. ACM TOMACS associate editor (2010 O
40-)

H.OOOOODOOOO

Harald Niederreiter 000000000000
0O 2012/5/25(Fri), 28(Mon), 29(Tue), 30(Wed)
lecture series on quasi Monte Carlo method
Josef Dick 00O ODODODO UNSW OO OO quasi
Monte Carlo point sets, 6/12-13 0 0 O

00 00 ( MIYAOKA Yoichi )

A. 000D

gboboboboobobobobobooba
gooooood

1. 00000000000 0000D0000
0000000 X0O0O00OOO cooooo
Green-Griffiths-Lang 00000000 O0OO
00C 00000 CKx O0C OoOoOoooo
0 g¢(C)0 XODOOO0OO0O K2 e(X) OO
0 L(g(C),K?% (X)) 0000000000ODO
O000K?>c(X)00000000000
000 « 00000000 O00DOO orbifold
Bogololov-Miyaoka-Yau O 0 O ¢1(2(aC))? <
3c2(QaC)) DODOD0O L(g(C),K?,e2(X)) O
00000000000 CKx0ODODOOO0OO0O
00 (Miyaoka 2008) 0000000 C 00D
0000000000000 000000 K3
00 (X,H)0DDO0OO000000 (X,Kx) O
0000D00O00D0ODO0O0O000000000
00000000000D H?20000000
0 K300 (X,H)OOOOOX 000000
0000000 240000000000000
000000 K'>eO00OOO0OO0O0O0O0O000
O0000D0O00O0OCKx O0O0ODODOOO0OOD
ooooo
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2. Higgs 00 0O0OD0ODO HiggsODODDODODO Ox
ooobDOooooobo Sy me oOoooood
000000 OHiggs 0000O0OO N. Hitchin,
C.Simpson 00 0000000000000O00
O000o00ooOoooooooooooooon
O0OHiggs 0O0DOOOOODOODODOOODOO
O000000O0OHiggsOOOOODDOOOOO
O Higges 0000000 OODOODODOOO Higgs
o00oo0oDooooooooooooooo
00000000000 O000d Bogomolov OO
00000000000 0000 HiggsdOOd
Oooooooooooo

Outline of research activities:
My recent research is mainly concerned with
subvarieties and vector bundles on algebraic va-

rieties.

Let

C be an irreducible curve on a minimal

1. Curves on algebraic surfaces.

of general type de-
A well

known conjecture due to Green-Griffiths-Lang

algebraic surface X

fined over the complex numbers.

suggests that the canonical degree CKx
should be bounded from above by a certain
function L(g(C), K?,ca(X)) of the geometric
genus ¢g(C)) and of the topological invariants
K2, cy(X). Under the assumption K2 > c3(X),
the orbibundle Bogomolov-Miyaoka-Yau in-
equality ¢ (Q2(aC))? < 3c2(Q{aC)) with a suit-
able choice of parameter « 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. Currently I try to give a
bound of CKx in the case where K% > co(X)

may fail.

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

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

- 923.

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

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

inequality and an effective
Publ.

c.oooo

1. The Bogomolov inequality for semistable
Higgs bundles, KIAS, Seoul, 2010 0 11 O

2. 0000 Bogomolov O O 0O O Miyaoka-Yau
O00o00o0o0ooooooooooon
ooooooo2010000

. On the structure of Higgs bundles, Alge-
braic geometry in characteristic p, 0 0O O
gooo20io0od

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

D.O0O

1. 0000 1000000

E.00D000O0O0

1. 0000 (Tetsuya Uematsu)O On the
Brauer group of diagonal cubic surfaces
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F.OOODOOOOO

1. 00000000 (Correspondent member,

Science Council of Japan)

2. 00000000 (President of the Math-

ematical Society of Japan)

0000 (YAMAMOTO, Masahiro)

A.00DOO

g00Dd0oOOoooooooooooooog.
00,000000000000000Doood
oboo0oobOobO0oobOoobobooooboo
goo0ooOO0oboU0ooUooooboboobobo
goodooooooobDO. boooooood
oo0o0oodoooooooooooooood
ooooooOooob,00bbo0o0ooboog
goooooOoooooo,bboo0oobooda
gdod0oooooooooooooooog,
oboobooooooboboo. ooooobo
o0o00obOOobOOobOobOOobOobOobOobo
gooooOo,00gooooooogoood
ooooooo.

1.2012000 100O000DOOOOOOOO
gooood
o000000o00obOooOobOoboobOooad
0000000000000 0000 Dirichlet-
to-Neumann map OO0 O 00000 DO2010 0
000000 [1]0o00o0ooo2000000
Dirichlet-to-Neumann map 00000000
0000000000000 00ooog? o
oOoo00o0o0ob0OOobOobOOobOobOobOobo
g0000obOOob0OO0bOobOobOobooboba
O0o00o0Oe00200000000000
obooboobOooooooobobobobo
O00O000oOo[rjooooooooooon
g0o00obOoboobOobooboboobooba
00000 Dirichlet-to-Neumann map O 0O O
ooooboooog
o0o000obOobO0obOobOobOobOobOobo
g0000bOooOOobOOoboOoooogoooodg
000000000 DOoooDOooOoooog
oooooOooooooobooooobooo
000 Carleman OO0 OO ODODOODODOO
go0d0O. ooobooooooobogoobooog
00o000oooo0oDoooooDOoooooogd



000000000Carleman 00000000
000000000000000000000
00000212000 3000000000
00000 000000000000000
000000000000000000000
00000000000000000000([9]
000000000000[11)0000000
000000000000000000000
0000000000
000000000000000000000
00000000000000000000 1/2
0000 Carleman 000000000000
00000000000000 ([4).
000000000000000000000
000000000000000000000
000000000000000(8), [10)0.
2. 00000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
00000 21200000000000000
0000000000000000000000
000000 80020130 100000000
0000000000080000000000
00000000000000000000 10
000000000000000000000
000000000000000000000
00000000000000

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.

1. I published 10 refereed journal articles in
2012 with coauthors.

The Dirichlet-to-Neumann map is a common
formulation of the coefficint inverse problem for
stationary partial differential equations such as
elliptic systems Continuing the research initi-
ated by [1] published in 2010, I have studied
the uniquenss in inverse boundary value prob-
lems by Dirichlet-to-Neumann map on arbi-

trary subboundary in two dimensions. In [2]
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I established such uniqueness results for gen-
eral second-order elliptic equations, which gen-
eralize the existing uniqueness results. In [6],
I proved the uniqueness in determining a po-
tential in a Schrodinger equation within more
relaxed regularity, and in [7] for two dimen-
sional weakly coupling elliptic system I estab-
lished the uniquenss in inverse boundary value
problems by Dirichlet-to-Neumann map on ar-
bitrary subboundary.

For proving the uniqueness and the conditional
stability for inverse problems of determining
spatially varying coefficients in evolutionary
equations by means of finite numbers of obser-
vations of solutions in subboundaries or subdo-
mains, as key tools we can use Carleman esti-
mates which are weighted L? estimates. Indeed
a method by Carleman estimate is a power-
ful mathematical methodology for such inverse
problems, and I have been working many years
and in 2012 T published [3] for Dirac equations,
[5] for determination of spatial varying function
in nonlinear term of parabalic system such as
reaction-diffusion system. Moreover in [9] and
[11] T have established uniqueness for degener-
ate parabolic equation and conditional stability
results with Carleman estimates in determining
coefficients of hyperbolic systems in Rieman-
nian manifolds, respectively.

For fractional diffusion equations modelling
anomalous diffusion, I established a Carleman
estimate and a conditional stability result in
determining coefficients in the case where the
fractional order is the half ([4]).

Related to growth rate modeling and determi-
nation of boundary condition, I published nu-
merical approaches as well as theoretical results
([8], [10]).

2. I have applied mathematics in oder to solve
problems in the real world such as industry.
Mathematics is not only a system of theories
but also is powerful machinery for solutions of
practical problems, by its character of abstrac-
tion and generalization. Moreover by applica-
tions, one expects more development of math-
ematics itself. In 2012 I extended activities of

the mathematics for industry. I am one of the



main organizers of ” Study Group Workshop for
Solving Problems from Industry” in August of
2012 and January of 2013 within GCOE Pro-
gram of the Graduate School. The former was
co-organized with Institute of Mathematics for
In total 10

companies proposed problems and the partic-

Industry of Kyushu University.

ipants composed mainly of graduate students
have worked towards practical solutions. More-
over I have continued joint research projects

with companies.

B.ODOOO

1. O. Imanuvilov, G. Uhlmann and M. Ya-
“The Calderon problem with
partial data in two dimensions”, J. Amer.
Math. Soc. 23 (2010) 655-691.

mamoto:

2. O. Imanuvilov, G. Uhlmann and M. Ya-
mamoto: “Partial Cauchy data for general
second order elliptic operators in two di-
mensions”, Publ. Res. Inst. Math. Sci. 48
(2012) 971-1055.

3. A. Kawamoto and M. Yamamoto: “Deter-
mination of an electromagnetic potential
for the Dirac equation”, Inverse Problems
28 (2012) 115012, 26 pp.

. M. Yamamoto and Y. Zhang: “Condi-
tional stability in determining a zeroth-
order coefficient in a half-order frac-

tional diffusion equation by a Carleman

estimate”, Inverse Problems 28 (2012)

105010, 10 pp.

5. M. Cristofol, P. Gaitan, H. Ramoul and

M. Yamamoto: “Identification of two co-
efficients with data of one component for a
nonlinear parabolic system”, Appl. Anal.

91 (2012) 2073-2081.

6. O.

“Inverse boundary value problem for

Imanuvilov and M. Yamamoto:

Schrodinger equation in two dimensions”,
STAM J. Math. Anal. 44 (2012) 1333-1339.

LLIn_

verse problem by Cauchy data on an ar-

7. O. Imanuvilov and M. Yamamoto:

bitrary sub-boundary for systems of ellip-
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tic equations”, Inverse Problems 28 (2012)
095015, 30 pp.

8. Y. Liu, X. Xu and M. Yamamoto:
“Growth rate modeling and identification
in the crystallization of polymers”, Inverse
Problems 28 (2012) 095008, 13 pp.

9. P. Cannarsa, J. Tort and M. Yamamoto:
“Unique continuation and approximate
controllability for a degenerate parabolic
equation”, Appl. Anal. 91 (2012) 1409-
1425.

10. J. Cheng, S. Lu and M. Yamamoto: “Re-
construction of the Stefan-Boltzmann co-
efficients in a heat-transfer process”, In-

verse Problems 28 (2012) 045007, 17 pp.

11. M. Bellassoued and M. Yamamoto: “Car-
leman estimate with second large param-
eter for second order hyperbolic operators
in a Riemannian manifold and applications
in thermoelasticity cases”, Appl. Anal. 91

(2012) 35-67.

c.oooo

1. 7 Uniquenss by Dirichet-to-Neumann map
on an arbitrary part of boundary in two
dimensions”, 23 September 2008, ”Direct,
Inverse and Control Problems for PDE’s
DICOP 08”, 22-26 September 2008, Il
Palazzone, Cortona, 000 00O00O00O.

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

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

of fractional orders”



10.

D.

1.

2.

. "Practice of industrial mathematics re-

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

cess”, 7th International

. ”"Uniqueness and stability results in shape

determination”, 31 August 2009, Festkol-
Geburt-

stages von Dr. Johannes Elschner, Weier-

loquium aus Anlass des 60.

strass Institute for Applied Analysis and
Stochastics, Berlin, 0000 0O00O0.

. "Initial value/boundary value problems for

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

gobooboobooboboooboaan
gooooooooboooboobo, 20090
goooobooooooogob, 20090 10
0240,00000000000000.

. ”Uniqueness for 2D inverse boundary value

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

. ”Uniqueness results by partial Cauchy

data for 2-dimensional elliptic systems”, 6
August 2012, Inverse and Ill-posed Prob-
lems of Mathematical Physics, Novosi-
birsk, 00 0OD0O0O0O0O

00oooooooooooooooooon
00020130 20 150 0 Mathematics for
Industry OO0 DO0O0OOOOOOOOO
oooooooooo

oo

o0 loomooooooogooooon
goooo

oooonmooomobooooooogoo
gboooboboooooboood

3.

4.

5.

uoboooooobooo3oboooooo

ooboooooo vooooooobogo
gooooobo40000nbooo

000 XcCoooooooooooooo
ooooooo

E.0DOOOODO

1.

(00) 0000 (Li Zhiyuan): Initial-

boundary value problems for non-

symmetric linear diffusion equation with
multiple time-fractional derivatives and

applications to some inverse problems.

F.OOODOOOOO

1.

10.

11.

12.
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Editorial board
Ill-posed Problems”

" Journal of Inverse and

. International Advisory Board of ”Inverse

Problems”

. Editorial board of ”Numerical Methods

and Programming”

. Editorial board of ”Nonlinear Functional

Analysis and Applications”

. Editorial board of ”Journal of the China

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

. 7Editorial board of ” Applicable Analysis”

. Editorial Board of ”Journal of Integral

Equations and Applications”

. Board of "The Journal of World Mathe-

matical Review”

. Editorial Board of "IAENG International

Journal of Applied Mathematics”

Editorial Board of "Inverse Problems in

Science and Engineering”

Editorial Board of ”Nonlinear Analysis:
Real World Applications”

Vice President of International Society for

Analysis, Applications and Computation
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14.

15.

16.

Vice President of Inverse Problems Inter-

national Association

Fellow at Institute of Physics (Great
Britain)

Honorary professor of East China Institute
of Technology (China)

Guest Professor of Southeast University

(Nanjing, China)
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oooooodgoo
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. Professor

Professor Kazufumi Ito (North Carolina
State Univ.), GCOE Lectures, 21 Dec.
2012, 7, 8 January 2013, Probing factions
and Direct sampling method, Traffic flow
modeling and Hamilton Jacobi equation,
Evolution equation approach to fractional

differential equations

(Colorado
State University), GCOE Seminars, 19
July 2012, 16 January, 5 March 2013,

About uniqueness for inverse boundary

Oleg Emanouilov

value problems by Dirichlet-to-Neumann
map on subboundaries and uniqueness for

Lamé systems

. Profesosr Bernadette Miara (Universite

Paris-Est), GCOE Seminar, 28 January
2013, The obstacle problem for a shallow

membrane-Justification and stability

. Professor Larisa A. Nazarova (Depart-

ment Institute of Mining Siberian Branch
of Russian Academy of Sciences), GCOE
Seminar, 28 January 2013, Inverse prob-
lems of geomechanics and its application

in mining and geophysics

. Professor Fatiha Alabau-Boussouira (Uni-

versité de Lorraine), GCOE Seminar, 22
February 2013, Exact insensitizing con-
trols for scalar wave equations and control

of coupled systems
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. Asymptotic expansion for a martingale

that has a mixed normal limit distribution

. Higher-order approximation of the distri-

bution of the power variation

. Change point problem for the volatility

process, and related limit theorems

. Construction of a quasi likelihood analysis

(QLA) for the volatility parameter under
the finite time discrete sampling scheme

. Nondegeneracy of the statistical random

field and QLA



10.

11.

12.

13.

. Limit theorems for a nonsynchronous co-

variance estimator under general depen-

dent sampling schemes

. An application of the Hayashi-Yoshida es-

timator to finance: the lead-lag estimation

in the market

. Statistical package for simulation and sta-

tistical analysis for stochastic differential
equations (YUIMA II Project)

. Hybrid methods in the asymptotic scheme

Machine learning and approximation of
the distribution

Adaptive estimation methods for stochas-

tic differential equations

Asymptotic behavior of the resolvent asso-
ciated with the association matrix of the

nonsynchronous sampling

Limit theorems and asymptotic expansion

for the conditional distribution

B.OOOO

1.

. T.

N. Yoshida : “Polynomial type large devia-
tion inequalities and quasi-likelihood anal-
ysis for stochastic differential equations”,
Annals of the Institute of Statistical Math-

ematics online (2010)

. T. Ogihara and N. Yoshida:“Quasi-

likelihood analysis for the stochastic dif-
ferential equation with jumps”, Statistical
Inference for Stochastic Processes, 14, 3
(2011) 189229

. M. Hoffmann, M. Rosenbaum and N.

Yoshida: “Estimation of the lead-lag pa-
rameter from non-synchronous data”, to

appear in Bernoulli

Hayashi, J.  Jacod N.

Yoshida: “Irregular sampling and central

and

limit theorems for power variations: the
continuous case”, Annales de I'Institute
Henri Poincaré, 47, 4, 1197-1218 (2011)
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10.

1

. S. M. Tacus and N. Yoshida: “Estimation
for the change point of the volatility in a
stochastic differential equation”, Stochas-
tic Processes and their Applications, 122,
3 (2012) 1068-1092

. T

Yoshida: “Nonsynchronous

N.

covariation

Hayashi and
process and limit theorems”, Stochastic
Processes and their Applications, 121, 10
(2011) 2416-2454

. N.  Yoshida: “Martingale
mixed normal limit”, Stochastic Processes
and their Applications, 123, 3, 887-933
(2013)

expansion in

. M. Uchida and N. Yoshida :“Adaptive
estimation of an ergodic diffusion pro-
cess based on sampled data, Stochastic
Processes and their Applications, 122, 8
(2012) 2885-2924

. N. Yoshida :“Statistical inference for
volatility and related limit theorems”, In
F. Abergel, J-P Bouchaud, T. Foucault,
C-A Lehalle, M. Rosenbaum (eds) Market
Microstructure, Chap. 4, (2012) 87-114,

Wiley

M. Uchida and N. Yoshida :“Quasi likeli-
hood analysis of volatility and nondegen-
eracy of statistical random field”, Stochas-
tic Processes and their Applications, to ap-

pear
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methods fi-
nance and implementation with YUIMA
II. DYNSTOCH 2012,
2012.6.18

. Asymptotic applied to

Paris, France,

. Limit theorems and estimation for diffu-
sions. The 2nd Institute of Mathematical
Statistics Asia Pacific Rim Meeting, 00 O
ooogo, 2012.74

. Estimation of diffusions and limit theo-
rems. 8th World Congress in Probability
and Statistics, Istanbul, Turkey, 2012.7.13
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6. Limit theorems in statistics for volatility.
AMS Sectional Meeting, Tucson, U.S.A.,
2012.10.28

7. Martingale expansion and applications
to realized volatility and power vari-
ation.  SART2012 Statistical Analysis
and Related Topics:Theory, Methodology,
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and Data Analysis, University of Tokyo, F.OOoDooooo

2012.12.20
1.
8. Nondegeneracy of statistical random field
and statistics for stochastic processes.
2

S.A.P.S. IX (Statistique Asymptotique des
Processus Stochastiques IX), Le Mans, 3
France, 2013.3.11

4
9. YUIMA II: an R package for statistical
analysis and simulation for stochastic dif- 5
ferential equations, Statistics for Stochas- 6
tic Processes II: Inference, Limit Theo-
rems, Finance and Data Analysis, Paris,
France, 2013.3.19 7.
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oo0ooooo. ASC2013 Asymptotic
Statistics and Computations, University of 8
Tokyo, 2013.3.27
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. Bernoulli Society, Executive Committee
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. Statistical Inference for Stochastic Pro-

cesses, editorial board

8th World Congress in Probability and
Statistics, Istanbul 2012, Program Com-

mittee

. SART2012 Statistical Analysis and Re-

lated Topics:Theory, Methodology and
Data Analysis, 000000000 OOO
00, 2012.12.20-2012.12.22, Organizer

. Statistics for Stochastic Processes I1: Infer-

ence, Limit Theorems, Finance and Data
Analysis, Université Paris 6, Paris, France,
2013.3.19, Organizer

ASC2013 Asymptotic Statistics and Com-
putations, 00000000 0OOOOOO,
2013.3.27-2013.3.28, Organizer

Barcelona Advances in Statistics 2012, Sci-

entific committee

59th IST World Statistics Congress 2013
in Hong Kong, ISI Scientific Programme
Committee (SPC)



13. Bernoulli Society Satellite Meeting to the
ISI World Statistics Congress 2013 Asymp-
totic Statistics and Related Topics: The-
ories and Methodologies (Tokyo2013) Or-

ganizing Committee

G. 00O
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01400000000 (2009)
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1. Rabi Bhattacharya (University of Arizona)
2012.6.26-2012.7.6 “Speed of Convergence
to Equilibrium of Random Dynamical Sys-
tems - With Applications”, 000000
00000000 (2012.6.29), “Nonpara-
metric Inference on Manifolds with Appli-
cations”, 0000000 (2012.7.2),

2. Stefano M. Tacus (University of Milan)
2012.7.13-2012.7.28

3. Ernst August Frhr. v. Hammerstein
(Albert-Ludwigs-Universitat Freiburg)
2013.1.26-2013.2.2 “Laplace and Fourier
based valuation methods in exponential
Levy models”, OO0 0OO0OO0OD0OOOOO
00 (2013.1.28)

4. Stefano M. Tacus (University of Milan)
2013.2.2-2013.2.9 “On LP model selec-
tion for discretely observed diffusion pro-
cesses”, 00O OODOOOODOOOOO
(2013.2.7)
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I studied secondary characteristic classes of

transversely holomorphic foliations.

B.OOOO

1. Taro AsukeO “Infinitesimal derivative of
the Bott class and the Schwarzian deriva-
tives”, Tohoku Math. J., 61 (2009) 393-
416.

2. Taro Asukel “On the Fatou-Julia decom-
position of transversally holomorphic fo-
liations of complex codimension one”, in
Advanced Studies in Pure Mathematics
56 (2009) 39-47, Mathematical Society of

Japan.

3. Taro Asukel “On the Fatou-Julia decom-
position of transversally holomorphic fo-
liations of complex codimension one”, in
‘Differential Geometry’, Proceedings of the
VIII International Colloquium Santiago de
Compostela, Spain, 7-11 July 2008, World
Scientific (2009), 65-74.

4. 00000 “On the Fatou-Julia decom-
position of complex codimension-one
transversely holomorphic foliations” (in
Japanese), 0000000000 1661,
Differential geometry of foliations and
related topics on the Bergman kernel,
July 2009, 1-20.

5. Taro Asukd]“A Fatou-Julia decomposition
of transversally holomorphic foliations”,
Ann. Inst. Fourier (Grenoble) 60 (2010)
1057-1104.

6. Taro Asukel]l “On Fatou-Julia decomposi-
tions of pseudosemigroups”, 000000
0000 1699, Integrated Research on
Complex Dynamics and its Related Fields,
July 2010, 137-143.
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10.

1.

. Taro Asuked “On Fatou-Julia decomposi-

tions of pseudosemigroups 117, 00 0 00O
00000 1762, Research on Complex
Dynamics and Related Fields, Nov. 2011,
125-133.

. Taro Asuke[ “Independence and non-

triviality of rigid secondary complex char-
acteristic clagses”, OO0 O OOOOOOO
1807, Integrated Research on Complex
Dynamics, Sep. 2012, 74-79.

. Taro Asuked “On Fatou-Julia decomposi-

tions”, Ann. Fac. Sci. Toulouse 22 (2013)
155-195.

Taro Asukd] “On independent rigid classes
in H*(WU,)”, to appear in Illinois J.
Math.
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A Fatou-Julia decomposition of complex
codimension-one foliations, Global and Lo-
cal Aspects of Holomorphic Foliations. In
Honor of the 60th Birthday of Alcides Lins
Neto, IMPA, Angra dos Reis, 2008/02/15,
ooooooog.

. On the Fatou-Julia decomposition of

transversally holomorphic foliations of
complex codimension one, VIII Interna-
tional Colloquium on Differential Geom-
etry, Santiago de Compostela (7-11 July,
2008), 2008/07/11, 000 0.

.000000000 Fatou-JuliaOOOO

uo,0o0oooboooboobog,ao
000oooog, 2008/12/15,16.

. Sur la décomposition de Fatou-Julia

d’un feuilletage transversalement holo-
morphes de codimension complexe 1,
Séminaire Géométrie - Topologie Dy-
namique, Département de Mathématiques
de la Faculté des Sciences d’Orsay,
2009/03/18, 00 0000ODO.



5. Une construction de mesures & -conformes
des
holomorphes de codimension complexe 1,
et
Département de Mathématiques de la
Faculté des Sciences d’Orsay, 2009/03/20,
goooooo.

pour feuilletages transversalement

Dynamique Géométrie complexes,

6. A Fatou-Julia decomposition for trans-
versely holomorphic foliations, O 530 0O
goooooog, boooooboooo,
2010/11/22.

7. On Fatou-Julia decompositions, 2010 O O
O00o0oooooOo -ooooooooo
000000 -oooooooooooo
00ooooog, 2010/12/9.

8. Infinitesimal deformations of foliations and
Cartan connections, Geometry and Dy-
namics, Todai Forum 2011, UMPA ENS-
Lyon, 2011/10/17, 0000000.

9. On independent rigid classes in H*(WU,),
Foliations 2012, WydzialMatematyki i In-
formatyki, Uniwersytetu Lédzkiego (Fac-
ulty of Mathematics and Computer Sci-
ence, University of Lodz), L6dz (Lodz in
Poland), 2012/6/27, 00 000OOOO.

10. Infinitesimal deformation of characteristic
classes of foliations and transversal projec-
tive structures, 0 00O O0ODOOO, 00

000oooooog,2012/12/11.
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I study the technology for computer network
operation andnetwork applications.Recently,

the most important issue in the campus net-



work operation is the informationsecurity con-
trol.In this year most of my time was con-
sumed in the study and analysisof various se-
curity threats (including information ethics is-
sues)and the implementation of the information
security policyin the university.It is widely rec-
ognized that detailed understanding of the dy-
namic behavior ofdissemination of routing in-
formation via BGP is quite importantfor the
sound development and stable operation of
the Internet.However, we are still far from its
understanding practical enoughto be applica-
ble to the realistic operational requirements.It
is partly due to the complex interactions be-
tween the Internet topologyand the information
dissemination dynamics.I have been prepar-
ing the vast amount of BGP routing informa-
tion which aremade open to the public in or-
der to study the transportation of path di-
versityamong ASes.By looking into the vari-
ance of path diversity for the ASes which are
reachablefrom vantage points of the Route-
views project against the distance over the net-
works,it is found that there two types in the
vantage points: for one type the path diver-
sitydecays roughly exponentially, and for an-
other it does not decay.The difference could be
attributed the variance of the locations of the
external linksof vantage point ASes.This point
can be utilized to enhance route diversity, ro-
bustness and the traffic engineeringin the net-

work design and operation.
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Program Committee member,The Third
International Workshop on Computer Im-
age and its Applications (CIA 2012).

Program Committee member,The 5th
IEEE International Conference on Ubi-

media Computing (U-Media 2012).

Program Committee member,The 6th
IEEE International Conference on Ubi-
media Computing (U-Media 2013).



13. Program Committee member,The 2012 In-
ternational Conference on 3D Converged
IT and Optical Communications (3DOC-
12).

14. Technical Program Committee mem-
ber,The 27th of the International Confer-
ence on Information Networking (ICOIN

2013).

15. Program Committee member,The 7th
FTRA International Conference on Multi-
media and Ubiquitous Engineering (MUE

2013).
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In mathematical epidemiology and structured
population dynamics, our fundamental dogma
is that the basic reproduction number R is
working as a threshold value to determines the
essential dynamics. From this point of view, we

have studied three topics as follows:

1. The definition and the computation of
the type-reproduction number T for struc-
tured populations in heterogeneous envi-
ronments: In the context of mathematical
epidemiology, the type-reproduction num-
ber (TRN) for a specific host type is inter-
preted as the average number of secondary
cases of that type produced by the primary
cases of the same host type during the en-
tire 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 in-
directly transmitted by way of other types,
who were infected from the primary cases
of the specific host with no intermediate
cases of the target host. Roberts and
Heesterbeek (Proc R Soc Lond B 270,



2003) have shown that T is a useful mea-
sure when a particular single host type is
targeted in the disease control effort in
a community with various types of host,
based on the fact that the sign relation
sign(Ro — 1) = sign(7T — 1) holds between
the basic reproduction number Ry and T.
In fact, T can be seen as an extension of
Ry in a sense that the threshold condi-
tion of the total population growth can be
formulated by the reproduction process of
the target type only. However, the orig-
inal formulation is limited to populations
with discrete state space in constant en-
vironments. In this research, based on a
new perspective of Ry in heterogeneous en-
vironments (Inaba, JMB 2012), we give a
general definition of the TRN for continu-
ously structured populations in heteroge-
neous environments and show some exam-

ples of its computation and applications.

. A pandemic threshold theorem of the early
Kermack—McKendrick model with individ-
ual heterogeneity: In this research, a pan-
demic threshold theorem of the Kermack-
McKendrick epidemic system with indi-
vidual heterogeneity is proved under the
light of the definition of Ry by Diekmann,
Heesterbeek and Metz (JMB 1990). First
I extend the early Kermack—McKendrick
epidemic model to recognize individual

»

heterogeneity, where the ” state” variable
does not only mean geographical distribu-
tion, but also any biological or social het-
erogeneity of individuals, and transmission
of infectious agent occurs among individ-
uals with different traits. Second, the ba-
sic reproduction number Ry for the hetero-
geneous population is introduced. Subse-
quently I prove that the final size equation
of the limit epidemic starting from a com-
pletely susceptible steady state at t = —o0
has a unique positive solution if and only
if Ry > 1. Finally I prove that the positive
solution of the final size equation gives the
lower bound of any epidemic starting from

a host population composed of susceptibles

74

and infecteds, which is a new pandemic
threshold result based on Ry applied to
non compact domain of heterogeneity vari-
able.

. Endemic threshold results for an age-

structured SIS epidemic model with pe-
riodic parameters: In this research, our
main contribution is to obtain a thresh-
old value for the existence and unique-
ness of a nontrivial endemic periodic so-
lution of an age-structured SIS epidemic
Un-

der the assumption of the weak ergodic-

model with periodic parameters.

ity of non-autonomous Lotka-McKendrick
system, we formulate a normalized sys-
tem for infected population as an initial
boundary value problem of a partial dif-
ferential equation. Existence problem for
endemic periodic solutions is reduced to
a fixed point problem of a nonlinear inte-
gral operator acting on a Banach space of
locally integrable periodic L'-valued func-
tions. We prove that the spectral radius of
the Fréchet derivative of the integral op-
erator at zero plays the role of a thresh-
old for the existence and uniqueness of a
nontrivial fixed point of the operator cor-
responding to a nontrivial periodic solu-
tion of the original differential equation in
a weak sense. If the Malthusian parameter
of the host population is equal to zero, our
threshold value is equal to the well-known
epidemiological threshold value, the basic
reproduction number Ry. However, if it
is not the case, then two threshold values
are different from each other and the inva-
sion threshold does not necessarily imply
the endemic threshold.
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1. 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.
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H. Inaba and H. Nishiura (2008), The
state-reproduction number for a multistate
class age structured epidemic system and
its application to the asymptomatic trans-
mission model, Math. Biosci. 216: 77-89.

. H. Nishiura, M. Kakehashi and H. Inaba

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

ogy, Springer, pp. 53-87.

. H. Inaba (2010), The net reproduction

rate and the type-reproduction number
in multiregional demography, In Vienna
Yearbook of Population Research 2009, pp.
197-215.
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1. Odo Diekmann (University of Utrecht),

October 28, 2012-November 3, 2012. He
gave three lectures in GCOE Tutorial
Workshop ”Biomathematics of Structured

Populations”:
(a) Formulating Physiologically Struc-
tured Population Models,
(b) Analysing Physiologically Structured
Population Models,
(¢) An anthology of structured epidemic

models.

. Mats Gyllenberg (University of Helsinki),

October 28, 2012-November 3, 2012. He
gave two lectures in GCOE Tutorial Work-
shop ”Biomathematics of Structured Pop-

ulations”:
(a) Sun-star-calculus for analysing struc-
tured population models I,

(b) Sun-star-calculus for analysing struc-

tured population models II.

. J.A.J. Metz (Hans) (University of Leiden),

October 28, 2012-November 3, 2012. He
gave two lectures in GCOE Tutorial Work-
shop ”Biomathematics of Structured Pop-

ulations”:

(a) Adaptive dynamics I,
(b) Adaptive dynamics II.

. Wendi Wang (Southwest University), Oc-

tober 28, 2012-November 3, 2012. He
gave two lectures in GCOE Tutorial Work-
shop ”Biomathematics of Structured Pop-

ulations”:

(a) Structured models with time delay,

(b) Dynamical behaviors in some HIV in-

fection models

. Gergely Rost (University of Szeged), Oc-

tober 28, 2012-November 3, 2012. He
gave a talk in GCOE Tutorial Workshop
”Biomathematics of Structured Popula-
tions”, which title is ”Global dynamics
for spatial epidemic models with infection

during transportation”
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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, T proved Green-Kubo formula with Prof.
V.Jaksic and Prof. C.A.Pillet, under some
physically reasonable conditions. By using this
result, we could prove Green-Kubo formula for
locally interacting Fermion systems and spin
Fermion systems. Furthermore, Prof. V.Jaksic,
Prof. C.A.Pillet, and Prof. R.Seiringer showed
some function that appear in nonequilibrium

statistical mechanics can be seen as a rate func-

7

tion of a hypothesis testing.

About equilibrium states, I am studying proba-
bility distributions in quantum systems. I stud-
ied one dimensional quantum spin model, and
showed large deviation principle.

Using the large deviation principle for joint dis-
tributions in quantum spin systems with re-
spect to the trace state, I showed that macro-
scopic observables can be approximated by

commuting matrices in the norm topology.
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1. Yoshiko Ogata, Large Deviations in Quan-
tum Spin Chains, Communications in

Mathematical Physics 296 (2010) 35-68

. Yoshiko Ogata, Luc Rey-Bellet, Ruelle-
Lanford functions and large deviations for
asymptotically decoupled quantum sys-
tems Reviews in Mathematical Physics 23
(2011) 211-232

. Yoshiko
Powers-St6 rmer Inequality Letters in
Mathematical Physics 97 (2011) 339-346

Ogata, A Generalization of

. Yoshiko

scopic observables in quantum spin sys-

Ogata Approximating macro-

tems with commuting matrices Journal of
Functional Analysis 264 (2013) 2005-2033
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1. Approximating macroscopic observables
in quantum spin systems with commut-
ing matrices, Summer school on Non-

equilibrium statistical mechanics, Univer-

site de Montreal Canada, 2011 0 70

. Approximating macroscopic observables in
quantum spin systems with commuting
matrices, Conference on C*-Algebras and
Related Topics, RIMS 2011 0 90
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. Non-Equilibrium Statistical Mechanics
Conference on von Neumann Algebras

and Related Topics, RIMS, 20120 10



5. O Hypothesis testing and non-equilibrium
statistical mechanics, Arizona School of
Analysis and Mathematical Physics Tuc-
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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 on AJ-conjecture,
which can be regarded as a refined version of
AdS/CFT correspondence. AJ conjecture pre-
dicts that the A-polynomial, which is the defin-
ing polynomial of the deformation variety of
holonomy representations 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.OOOO
1. A. Kato and Y. Terashima “Geometry of
colored Jones polynomials” preprint

2. 0000 “CO00D0O0O0O0’000DOO



470 80020090 42-49

3. 0000 “000000’000000480
30020100 57-63

4. 0000 “0000000D”000000
490 30020110 45-51

c.0oog

1. «C,-0000000DODOO0OOOOr, o
gobooboobboooboooboon
goooo 20080 90.

“Weyl OOODOOODOOOOO”, 000
b0 ooogb20080 30 ;00000
ooOoog2o080 30; Lie00OonoooOO
oboooooboooooobo20080 5
0.

. 00000000000 U0oDU0D0UO0ED-
counter with Mathematics O 520, OO
gooood, 20100 10.

“Geometry of colored Jones polynomials”
Low dimensional topology and number
theory III, 0O O OOOO 20110 30.

.ubobOobooboobobooooobooon
ooooO20110000000boo000o0o
ooo020110 1100

D.O0O

1. 0000 mooooboo0 :oooobo
000000 400oooooon)

2. 00000000000 000000004
000000000000000000 (o
goo 1,200

3. 00II:0000 (Doooooooon)

E.0OO0D0O0O0OOO

1. (OO0) OO0 O (OHTA Jun): sl(2,C)
Knizhnik-Zamolodchikov OO OO O OO
resonant 0 0O 00O .

79

00 00 (KAWAZUMI Nariya)

A.00O0OO

o0oboOobOobOOobOobOoboOoboobobo
oooooooooOoooobosobobbOboOO
goooodoboooooooboogoood
000oooooooooooooooooog
oboooOOobOobOobOobOoboOoboobobo
ooo00obOoooOOobOOoOo1go0ooooa
O00o00oooooooooooooooood
obooboobOoboobOobobobobooobo
oooobooog

() (OOoDoOoUoUoo)oOoOOoooooOoo
00ooooooooooooooooooog
oboobobooboobooobooboobobo
go0ooO0oOobooobOoOooboooobooogon
g0oooodgoooooooooooboood
000000000000 B BrlIoOoOOO
000000 1000 [Bl]j]OoOoOoO0oOooooO
O O Massuyeau 0 O Turaev O O to appear in:
Ann. Inst. FourierDO0 OO0 O00O0O0O0O00OOO
(2) (000000 0OO0)0O0DOO0UOOOO
l1000b0ooOooo0oobooobOooooo
g0000obOobOO0bOobOobOobOobOooba
00000bOo0ooo0oooobooooboOooo
0 Chas O Sullivan OO 00O Etingof 00 00O
000 B2j0000000O00O0OO0OOOOO
goo0obOOdboOoOoboOoboobobooooobooo
(3)(CU0oDbDOooOO0)0D0oO0ooUOooO
obooboobOoboobOobobOoboboobo
goo0opooooooooooobobboooo
go0odoooooooooooooooogod
o0o00o00doooooooooooobooog
O000O0ODbO0ODO0ODOO0ODOD00Putman OO
o0oO00o0oOo0oboOobOOobOobOobOobo
g0oo000oO0o0oo0oooobOobooOooag
o0o0oooooooooooooooogd
oo0oooobooog
(4)(00000o0UO0O)oUOoOoOooOon
00000boo0oobOoDOOobDOoDOooDOooDo
ooooooooOooboobooooooog
o0o0o0o0oCo0oo0oooobobobobo
g000dbOobOOobOobDOobDOobOoboba
00000obOooobOoDOOoDOooDoDoOooDog
oooboobooboobOobobOobobobo
[B8]O

gooono

(5) 000000000000 ODO 3000



oo0ooo0opoooooooooooooono
Oo00ooooooooooooooooon
O00o00oo0oooooooon B3O
(6)00000D00U0D0D00OU0OD0OOOOO
Oo0ooooooooooo gooooooo
Oo00oo00oDoooooooooooooon
Oo00ooooooooooooooooon
00000 29+20000000000 [B9JO
ocooooood

(7) (A. Bene, R. Penner 00 O00O00O00O)
trivalent fat graph 000000000000
Oo00oo0opooooooooooooooon
0000000000 00000Od-Penner O
OO0ooooo [B4O

() (ODLOOUDODOOUDDDOO)UOODOOO
Oo00oo0opooooooooooooooo
000000000000 oooooo [Be|o

My primary interest has been in clarifying the
topology of the moduli space of compact Rie-
mann surfaces. The Goldman-Turaev Lie bial-
gebra and the Lie algebra of symplectic deriva-
tions play a central role in my research. In a
joint work with Yusuke Kuno (Tsuda College),
we discovered a Lie algebra homomorphism of
the Goldman Lie algebra of a compact surface
with 1 boundary component into the Lie al-
gebra of symplectic derivations. Starting from
this discovery,

(1) (a joint work with Kuno) We obtained an
explicit formula of the Dehn twist action on the
“completed groupoid ring” of the fundamen-
tal groupoid of any oriented connected surface
with non-empty boundary. This generalizes the
classical Picard-Lefschetz formula and some of
Morita’s explicit computations of (extended)
Johnson homomorphisms [B1] [B7]. The orig-
inal formula obtained for the case where the
boundary is connected was due to us [B1], while
another generalization of our formula was given
independently by Massuyeau and Turaev (to
appear in: Ann. Inst. Fourier).

(2) (a joint work with Kuno) We proved the
center of the Goldman Lie algebra of a sur-
face of infinite genus with 1 end is spanned
by the trivial loop. A similar result for closed

surfaces was conjectured by Chas and Sullivan,
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and proved by Etingof [B2].

(3) (a joint work with Kuno) For any compact
connected oriented surface with non-empty
boundary, we proved that the stabilizer of all
boundary loops in the derivation Lie algebra
of the “completed groupoid ring” of the funda-
mental groupoid of the surface is isomorphic to
a completion of the Goldman Lie algebra. As
an application, we discovered a natural embed-
ding of the largest Torelli group in the sense of
Putman into the completed Goldman Lie alge-
bra, which can be regarded as a more natural
and more geometric variant of the Johnson ho-
momorphisms of the Torelli group.

(4) (a joint work with Kuno) We showed
the free vector space over the fundamental
groupoid on a compact borderd oriented sur-
face is a Goldman-Turaev involutive bimodule.
As an application, we found out a geometric
constraint on the image of the Johnson homo-
morphism of the smallest Torelli group [BS].
For example, all the Morita traces are outside
of our constraint.

(5) (a joint work with T. Ishida (Univ. Tokyo))
We studied some relation between the Lie alge-
bra of polynomial vector fields on the line and
the Lie algebra associated to a nonsymmetric
operad, in particular, the Lie algebra of rooted
planar trees [B3].

(6) (a joint work with Kuno and K. Toda (Univ.
Tokyo)) The rational group ring of the integral
first homology group of a closed oriented sur-
face of genus ¢g admits a structure of a Poisson-
Lie algebra. We proved that the minimum
number of the generators of the Lie algebra con-
sisting of homology classes is 2g + 2 [B9].

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

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

subgroup of the mapping class groups. [B3]
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1.

10.

N. Kawazumi and Y. Kuno: “The loga-
rithms of Dehn twists,” to appear in Quan-

tum Topology

. N. Kawazumi and Y. Kuno: “The center

of the Goldman Lie algebra of a surface of
infinite genus,” to appear in Quarterly J.
of Math.

. T. Ishida and N. Kawazumi: “The Lie al-

gebra of rooted planar trees, ” to appear
in Hokkaido Math. J.

. 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 and Y. Kuno: “Groupoid-

theoretical methods in the mapping class
groups of surfaces,” arXiv: 1109.6479
(2011)

. N. Kawazumi and Y. Kuno: “Intersec-

tions of curves on surfaces and their appli-
cations to mapping class groups,” arXiv:
1112.3481 (2011)

. N. Kawazumi, Y. Kuno and K. Toda:

“Generators of the homological Goldman
Lie algebra,” arXiv: 1207.4572 (2012)

N. Kawazumi: “Surface topology and
involutive bimodules,” arXiv: 1301.1398
(2013)
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3. A geometric approach to the higher John-
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5. A geometric approach to the higher John-
son homomorphisms, I, IT, 2012 0 2 0 11,
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6. Johnson-Morita theory and the Goldman-
Turaev Lie bialgebra, I, IT, TII, 2012 0 6 O
25-27 0, 00000 Mapping class groups
and quantum topologydIRMA, University
of Strasbourg. (0O ODO)

7. Mapping class groups and the Goldman-
Turaev Lie bialgebra, 2012 0 70 26 00O
0O 000 The Conference on Group Actions
and Applications in Geometry, Topology
and Analysis (GAAGTA)O Kunming Uni-
versity of Science and Technology, 0O O .
(oo)

8. The completed Goldman-Turaev Lie bial-
gebra and mapping class groups, 2012 0
100 290, 000000000O00O0000
O 20120000000000000000

9. The completed Goldman-Turaev Lie bial-
gebra and mapping class groups, 2012 O
11 O 6 O, CNRS/JSPS joint seminar
O Aspects of representation theory in low-
dimensional topology and 3-dimensional
invariantsO Carry-le-Rouet. (00O 00)
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10. The Goldman-Turaev Lie bialgebra and
the largest Torelli group, 20130 20 50,
0 00 00 Advances in Teichmiilcer The-
ory the Erwin Schrodingier Institute, Vi-
enna. (0O0OODODO)
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My research areas are Hamiltonian group ac-
tions on symplectic manifolds and Ricci-flat
manifolds.

I have been studying topology of hyperkahler
quotients by Morse theory, taking the norm
square of a hyperkdhler moment map as a
Morse function. Since this function is not
proper, it is not known in general whether one
could study the topology of hyperkahler quo-
tients by applying Morse theory to this func-
tion. Ishowed that, if Morse theory would work
for this function, one could compute the Betti
numbers of abelian hyperkahler quotients in a
systematic way as well as get much informa-
tion on their cohomology rings. I proved that
Morse theory for this function works very well
by establishing sharp gradient estimates of this
function under certain technical conditions. I
am trying to get rid of the technical conditions.
I also studied geometric quantization, in par-
ticular, the relation between real and Kéahler
polarizations jointly with M.Hamilton. In the
case of toric varieties a real polarization can
be considered as a limit of a certain family of
complex structures. We proved an analogous
result for flag manifolds. More precisely, fix-
ing a symplectic structure on a flag manifold,
we constructed a family of compatible complex
structures of the flag manifold, in such a way

that holomorphic sections of the prequantum



line bundle converge to certain delta-function
sections supported on the Lagrangian subman-
ifolds associated to the real polarizations. Our
construction is based on toric degeneration of
the flag manifold and the analogous result in
toric varieties. This implies that the above se-
quence of Kéahler polarizations converge to the
real polarization at the quantum level. This re-
sult can be viewed as a symplectic analogue of
degeneration of complex manifolds in algebraic

geometry.
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1. “Geometry of toric hyperkahler varieties”,
Contemporary Math. 480 (2008) 241-260.

2. “Morse theory for toric hyperkéhler orb-
ifolds”, in Lecture Note Series in Math-
ematics, Osaka University, 9 (2008) 217-
226.

“Morse theory for abelian hyperkéahler

quotients”, preprint.

. M.Hamilton and H.Konno : “Convergence
of Kéhler to real polarizations on flag man-

ifolds”, preprint.
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16th International Symposium on Com-
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Numerical analysis of partial differential equa-
tions (PDEs), my current research theme, is
aimed at development of numerical schemes to
solve PDEs using computers, in addition to
verification of them and their feasibility. Dis-
cretization of PDEs using finite element, finite
difference, and finite volume methods is the
central concern of my research. Some associ-
ated themes of development and research are
the stability of solutions (numerical and ap-
proximate), analysis of the asymptotic depen-
dence of errors on discretization parameters (a
priori analysis) and a procedure to provide so-
lutions with prescribed precision (a posteriori
analysis).

1) I studied the L' theory of the finite vol-
ume approximation for the fast diffusion equa-
tion u; — Af(u) = 0, where f(u) = ulu/*~!
with 0 < a < 1. I pointed out that the ex-
tinction phenomenon of solutions could not be
approximated by the standard backward Euler
time discretization. Further, I proposed a non-
standard time discretization scheme that pro-
duces a discrete extinction phenomenon. Sta-
bility and convergence analysis are also studied.
2) T studied finite volume approximation for a
singularly perturbed convection-diffusion equa-
tion of the form —eAu + V - (bu) + cu = f
in a bounded 2D/3D polyhedral domain with

the Dirichlet boundary condition. The aim is

to investigate how the coefficient e effects the
error estimates of the finite volume approxi-
mation on general admissible meshes (with the
size parameter h) and a certain symmetric ad-
missible mesh. Actually, I succeeded in prov-
Let es be the er-

ror function and consider the e-dependent dis-

ing the following results.

crete H} norm || - ||1,7. with the property

I~ li7e = || -2 as e = 0.
—1/2

Then, we

have |ler|l1,7. < Che ||u|| g2 for general
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admissible meshes and |ler|1,7 < Chllul/ g2
for locally symmetric admissible meshes. Thus,
the result for locally symmetric meshes remains
valid for a singularly perturbed case ¢ — 0.

2)
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1. K. Ohmori and N. Saito:

on the flux-free finite-element method for

“Some remarks

immiscible two-fluid flows”, Journal of
Comput. Appl. Math. 232 (2009) 127-
138.

2. N.
schemes for the Keller-Segel system and
numerical RIMS Kokytroku
Bessatsu, B15 (2009) 125-146.

Saito: “Conservative numerical

results”,

3. JO0D0D0O0“Keller-Segel DO O OOODOO7,
0000 19 (2009) 65-74.
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5. N. Saito:

tive finite-element approximation for the

“Error analysis of a conserva-
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munications on Pure and Applied Analy-
sis, 11 (2012) 339-364.
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1. Analysis of the finite volume method for
degenerate diffusion problems, The 8th In-
ternational Conference of Numerical Anal-
ysis and Applied Mathematics: ICNAAM
2010, Rhodes, Greece, 20100 90 .

2. Analysis of the finite volume approxi-
mation for a degenerate parabolic equa-
tion, EASIAM 2011: The 7th East Asia
SIAM Conference, Kitakyushu Campus of
Waseda University, Japan, 2011 0 6 O .

3. Maximum-norm error estimate of the finite
volume approximation for a convection-
diffusion equation, ICIAM 2011: The 7th
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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.

B.ODOOO

1. Satoshi Naito, Daisuke Sagaki and Yoshi-
hisa Saito, “Toword Berenstein-Zelevinsky
data in affine type A, III: Proof of the con-
nectedness”, Symmetries, Integrable Sys-
tems and Representations, Springer Pro-
ceedinds in Mathematics and Statistics 40
(2012), 361-402.

2. Satoshi Naito, Daisuke Sagaki and Yoshi-
hisa Saito, “Toword Berenstein-Zelevinsky
data in affine type A, I: Construction of
affine analogs”, Contemp. Math. 565

(2012), 143-184.

. Satoshi Naito, Daisuke Sagaki and Yoshi-
hisa Saito, “Toword Berenstein-Zelevinsky
data in affine type A, II: Expicit descrip-
tion”, Contemp. Math. 565 (2012), 185-
216.

. Yoshihisa Saito ; “Mirkovi¢-Vilonen poly-
topes and a quiver construction of crystal
basis in type A”, Int. Math. Res. Not.
2012 (17), 3877-3928.

5. Hiroki Kondo and Yoshihisa Saito ; “Inde-
composable decomposition of tensor prod-
ucts of modules over the restricted quan-
tum universal enveloping algebra associ-
ated to sly”, J. Alg. 330 (2011), 103-129.

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

Birkhauser.

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

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

Michitomo Nishizawa,

Rational qKZ equation and
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type A, Symmetries, Integrable systems
and Representations, Lyon (France), De-
cember, 2011.
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type A, Conformal field theories and ten-
sor categories, Beijing International Cen-
ter for Mathamatical Reserch, Beijing
(China), June 2011.

. Mirkovié-Vilonen polytopes and quiver
construction of crystal basis in type
A, Representation Theory of Algebraic
Groups and Quantum Groups ’10, Nagoya

University, August, 2010.

. On tensor category arising from represen-
tation theory of the restricted quantum

universal enveloping algebra associated to



sls, Interplay between representation the-
ory and geometry, Tsinghua University,
Beijing (China), May, 2010.

. On tensor category arising from represen-
tation theory of the restricted quantum
universal enveloping algebra associated to
slo, International workshop on combinato-
rial and geometric approach to represen-
tation theory, Seoul National University
Seoul (Korea), September, 2009.
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My research interest is in theory of differential
and difference equations in complex domains.
In particular, I have been studying special func-
tions and integrable systems in this field.
Recent results are as follows:

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

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

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

4. We gave a correspondence between 22 4-
dimensional Painlevé type equations and Fuch-
sian and non-Fuchsian linear differential equa-
tions. This is obtained from a degenera-
tion scheme of the 4 4-dimensional Painlevé
type equaitons which is calculated from de-
formation theory of Fuchsian equations. This
study contains only unramified case, and ram-

ified case would be another story (joint work



with KAWAKAMI Hiroshi and NAKAMURA
Akane).

5. We gave a classification of Hamitonian sys-
tems corresponding to Oguiso-Shioda’s calssi-
We also

construct a kind of Backlund transformations

fication of rational elliptic surfaces.

of the Hamiltonian systems.

B.OOOO

1. H. Sakai :“Ordinary differential equations
on rational elliptic surfaces”, Symmetries,
Interable Systems and Representations,
Springer Proceedings in Mathematics &
Statistics 40(2012) 515-541.
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1. Monodromy preserving deformation and
4-dimensional Painlevé type equations:
From Painlevé to Okamoto (O O) 2008
O 6 O; Journees Franco-Japonaises en
Ihonneur de Kazuo Okamoto (Universite
Louis Pasteur, Strasbourg, France) 2008
0 1d;,0b0ooo0oooooo-=0o0d
00000 (boooog)20090 20.

2. Degeneratin scheme of 4-dimensional
Painlevé type equations (Joint work with
H. Kawakami and A. Nakamura): Diver-
sity of the Theory of Integrable Systems
(00D0O00) 2010 O 8 O; Joint Math-
ematics Meetings AMS Special Session
(Hynes Convention Center, Boston, USA)

20120 100

3. Ordinary differential equations on rational
elliptic surfaces: Symmetries, Integrable
Systems, and Representations (University

Lyon 1, Lyon, France) 2011 O 12 00

. Frontier of isomonodromic deformation
theory: Infinite Analysis 11, Frontier of In-
tegrability (00) 20110 700

5. Toward a classification of 4-dimensional
Painlevé-type equations: Various Aspects
on the Painlevé Equations (00O O0)
20120 1100

89

D.O0O

1. 0000 Iooooooooooooo(o
ooooooooo)

2. 000000000O0O0O00OO. (oo
ooooooon)

3. JJ0o0UoO0ooooooooo@moo
Oo0ooooog)

00 OO (SAKASAI Takuya)

A.0O00OO

Kontsevich 00O OD0OO0OO0ODOOODOOOO,
gboobooobooobooobobooboooa
oobooooooo,0b0booooooboooa
goboooboooboooboobooobobooo, ™
gooooooooobooooobooooon,a
boboooocoooooobobobobo
oooooboo.ooboboo,00boooooa
gooogoob,0booboo0ooogooog
uoooboboooooooooooobooooga
goobooooobo,oo0boo00oobooboooga
oboboooobooboooooo. obo
oboo,b0o0oooooboo0 3gboobo
bobooboobooboboobobobobo
ooooo,0000000o00000bo00a
gbobooboobobobobobobobo
obooboobooboobobobobobobo
uo.0o00oobooobbo,boobooooo
obobOobooboboboobobobobo
goboooobooob.oo,00boogooo
000000, Gorsky OODODOOOOOOOO
booooooooooobobobobo
oooooooooooooo,ooobooa
gbooboobooboobobobobobobo
oo.
gobooobooooo,ocoobooooboa
gboboobobooboooooo,0b 100
obooboobobobobobobobobo
OO000D0.000000 Johnson OO OOO
ooooooooooooo,0oooobooo
oboboooooobob. boboboobo
oooo,bo0o0ooooboo,0gdebnod
uboboooooobobooo. ooobao
obobOobooboboboobobobobo
oooooo.



goobooooooboooooobboooo,od
obobOobobOoboboboboboonoa
obO. booo0ooobooboooooboobo
goooo.

The theory of the graph homology due to Kont-
sevich gives a deep connection between the ho-
mology of symplectic derivation Lie algebras
of various types of free algebras and the co-
homology of the corresponding moduli spaces.
However, there have been known only a few
results on explicit computations for these ho-
mology groups because the size of the complex
is very big.

In a joint work with Shigeyuki Morita and
Masaaki Suzuki, we investigated the structure
of chain complexes of symplectic derivation Lie
algebras by using the symplectic representation
theory and determine their Euler characteris-
tics in low weights. As a corollary, we proved
that in the commutative case there exist sev-
eral non-trivial odd dimensional graph homol-
ogy classes which are non-trivalent and in the
Lie case there exist many non-trivial odd di-
mensional rational homology classes of outer
In ad-

dition, we performed the calculation for the

automorphism groups of free groups.

associative case by using Gorsky’s formula on
the equivariant Euler characteristics of moduli
spaces of punctured Riemann surfaces and ob-
served that the Euler characteristic has an in-
teresting asymptotic behavior.

In the Lie case, the determination of the
abelianization of its symplectic derivation Lie
algebra and that of the Lie subalgebra gener-
ated by degree 1 part, which is the same as the
determination of the images of Johnson homo-
morphisms, have been important problems. We
determine their structures up to degree 6 by ex-
plicit computations. It should be pointed out
that some results obtained there can be applied
to higher degree cases.

As for the study of the structure of the ho-
mology cobordism group of surfaces, I wrote
a survey paper which summarizes the results
obtained so far and published it. This paper

includes some new results.
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1. T. Sakasail “The Magnus representation
and higher-order Alexander invariants for
homology cobordisms of surfaces”, Alge-
braic & Geometric Topology 8 (2008),
803-848.

2. T. Sakasai :
and the rational cohomology of subgroups

“Johnson’s homomorphisms
of the mapping class group”, Groups
of Diffeomorphisms, Advanced studies in
pure mathematics 52, (2008), 93-109.

3. T. Sakasai and H. Goda :
tients of monoids of homology cylinders”,
Geometriae Dedicata 151 (2011), 387-396.

“Abelian quo-

. T. Sakasai and H. Goda :

tion formulas and computations of higher-

“Factoriza-

order Alexander invariants for homologi-
cally fibered knots”, Journal of Knot The-
ory and Its Ramifications 20 (2011), 1355—
1380.

5. T. Sakasai :

groups from a group homological point of

“Lagrangian mapping class
view”, Algebraic & Geometric Topology
12 (2012), 267-291.
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sentations for mapping class groups and

“A survey of Magnus repre-

homology cobordisms of surfaces”, Hand-
book of Teichmueller theory volume III
(editor: A. Papadopoulos), (2012), 531—
594.

7. T. Sakasai and H. Goda

cylinders

“Ho-

mology and sutured mani-
folds for homologically fibered knots”,
arXiv:math.GT/0807.4034 (2010). To ap-

pear in Tokyo Journal of Mathematics.

8. T. Sakasai, S. Morita and M. Suzuki :
“Abelianizations of derivation Lie algebras
of the free associative algebra and the free
Lie algebra”, arXiv:math.AT/1107.3686
(2011). To appear in Duke Mathematical

Journal.



9. T. Sakasai, S. Morita and M. Suzuki :
“Computations in formal symplectic ge-
ometry and characteristic classes of mod-

arXiv:math.AT/1207.4350

(2012). To appear in Quantum Topology.
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1. The Magnus representation and the ho-
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cylinders, Teichmiiller Theory and its In-
teractions in Mathematics and Physics,
Centre de Recerca Matematica (Spain),
20100 70.

2. Johnson homomorphisms in knot the-
ory, Teichmiiller theory, The Mathematis-
ches Forschungsinstitut Oberwolfach (Ger-
many), 2010 0 12 0.

3. Homology cylinders in knot theory, The
Seventh East Asian School of Knots and
Related Topics, 0O 00,2011 0 10.

. Lagrangian  mapping  class

from group homological point of view,

groups

Séminaire GT3, Université de Strasbourg
(France), 2011 0 2 O.
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10. Computations of Euler characteristics of
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dimensional Geometry and Topology, O O
oooo0,20120 90.
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I continued the study on p-adic differential
equations and overconvergent isocrystals. Let
X C X be an open immersion of connected
smooth varieties over a field k of characteristic
p > 0 such that X \ X as a connected smooth
divisor and let £ be an overconvergent isocrys-
tal on (X, X). Then I have shown that the dif-
ferential Artin conductor of £ is equal to that
of the pull-back i*€ of £ for many transversal
locally closed immersions i : (C,C) < (X, X)

from curves.
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overconvergence of p-adic differential equa-

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

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

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

IIT”, preprint.

. 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)
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My research field is the theory of partial dif-
ferential equations. I mainly study the time
evolution of solutions to the nonlinear disper-
sive and hyperbolic equations. In a joint work
with M. Ikeda and H. Sunagawa, we proved
the existence and uniqueness of an asymptot-
ically free solution to the initial value prob-
lem of the two-dimensional Dirac-Klein-Gordon
system for small initial data under the non-
resonance condition. I also considered the ex-
istence, uniqueness and the large time behav-
ior of global solutions to nonlinear systems of
the Schrédinger equations, in particular, the
Hartee-Fock type equation with a long-range

potentials.

B.OOOO

1. A. Shimomura: “A short review of scatter-
ing for the Schrodinger-improved Boussi-
nesq system”, Hokkaido Mathematical
Journal 37 (2008), Special Issue “Nonlin-
ear Wave Equations”, 813-823.

93

2. N. Kita and A. Shimomura: “Large time
behavior of solutions to Schrodinger equa-
tions with a dissipative nonlinearity for ar-
bitrarily large initial data”, Journal of the
Mathematical Society of Japan 61 (2009),
39-64.

. A. Shimomura: “Dispersive global solu-
tions to the time-dependent Hartree-Fock
type equation with a long-range poten-
tial”, Journal of Mathematical Sciences,
The University of Tokyo 16 (2009), 239-

267.
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(2012), p.15.

5. M. Tkeda, A. Shimomura and H. Suna-
gawa: “A remark on the algebraic normal
form method applied to the Dirac-Klein-
Gordon system in two space dimensions”,
RIMS Kékyiiroku Bessatsu B33 (2012),
87-96.
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I studied the tensor representation of the Fock
representation of the Hopf algebra found by
Ding and Iohara. On this space, we have a
natural integrable structure, and we can intro-
duce a canonical basis defined as the complete
set of the simultaneous eigenvectors of the com-
muting Hamiltonians. One can normalize the
basis vectors through a nontrivial systematic
method in such a way that we recover the in-
tegral forms of the Macdonald polynomials for
the single Fock case. From the point of view of
the conformal field theory, it seems important
to investigate an analogue of the primary field
and its descendants. As a guiding principle for
a good quantum analogue, I closely followed
the findings and conjectures of Alday-Gaiotto-
Tachikawa. Then I proposed a definition of the
primary field and the descendants in the de-
formed case, and proved that all the matrix el-

ements of the primary field are factorized and



expressed in terms of the Nekrasov partition
function. It is shown that these operators are
closely related with the refined topological ver-
tex of Igbal-Kozgaz-Vafa. (Collaboration with
H. Awata, B. Feigin.)
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1. 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.

. H. Awata, B. Feigin and J. Shiraishi,
Quantum algebraic approach to refined
topological vertex, JHEP 03 (2012) 041.

. H. Awata, B. Feigin and J. Shiraishi,
Quantum algebraic approach to refined
topological vertex, JHEP 03 (2012) 041.

Michael Finkel-
berg, Jun’ichi Shiraishi, Macdonald poly-

. Alexander Braverman,

nomials, Laumon spaces and perverse co-
herent sheaves, arXiv:1206.3131, to ap-

pear.
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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.

. Macdonald 00000000, 00000
0000000, 0000,000000,
20080 90 250.
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. Hirota-Miwa equations and Macdonald op-
erators, Infinite Analysis 09, New Trends
in Quantum Integrable Systems, Depart-
ment of Mathematics Kyoto University,
Japan, July 30, 2009.

. Macdonald polynomials and quantum al-
gebras, 15th Itzykson meeting, Nwe trends
in quantum integrability, IPhT Saclay,
France, June 23, 2010.

. Vertex operators, Nekrasov partition func-
tions and Macdonald polynomials, 00 O 0
ooodooooo,0o0o0o,0000,
20120 90 180.
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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 [3], and also found
multiplicity-free explicit branching laws by us-

ing the Penrose transform [2,6].
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“Radon—Penrose transform

in Contemporary Mathematics, Amer.

Math. Soc., 17 pp.
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beault cohomology groups over indefinite

“Branching rules of Dol-

Grassmannian manifolds”, Proc. Japan
Acad. Ser. A, Math. Sci., 87 (2011) 31—
34.

3. H. Sekiguchi : “Penrose transform for in-
definite Grassmann manifolds”, Internat.

J. Math., 22 (2011) 47-65.

. H. Sekiguchi : “0000007, 0000 —
000000000000559, 00000
0020090 100, 43-48.
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6. H. Sekiguchi :

lar unitary representations with respect to

Branching rules of singu-

symmetric pairs (Az,—1, Dy ), (to appear).
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John B. Hynes Veterans Memorial Con-
vention Center, Boston Marriott Hotel,
and Boston Sheraton Hotel, Boston, MA,
U.S.A., January 4-7, 2012 “AMS Special
Session on Radon Transforms and Geo-
metric Analysis in Honor of Sigurdur Hel-
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2. Penrose transform between symmetric
spaces, International conference in honor
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Hara—Watanabe introduced the notion of F-
purity for a pair (X, A), where X is a normal
variety over a field of positive characteristic and
A is an effective Q-divisor on X. We have
generalized their definition to the case when
A is not necessarily effective. This general-
ization enables us to show that a conjecture
of Mustata—Srinivas implies a correspondence
between log canonical pairs and F-pure pairs.
Here, the conjecture of Mustata—Srinivas states
that if X is a smooth n-dimensional projective
variety over a field of characteristic zero, then
there is a dense set of reductions X, to posi-
tive characteristic such that the action of the
Frobenius morphism on H"(X,,0,) is bijec-
tive. They showed that their conjecture implies
a correspondence of multiplier ideals and test
ideals when the variety is smooth. We have

generalized their result to the singular case.
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1. S. Takagi :
subvarieties of higher codimension”, J.
Reine Angew. Math. 641 (2010), 145-
162.

“Adjoint ideals along closed

. T. Shibuta and S. Takagi
canonical thresholds of binomial ideals”,
Manuscripta Math. 130 (2009), 45-61.

“Log

. M. Blickle, K. Schwede, S. Takagi and W.
Zhang : “Discreteness and rationality of
F-jumping numbers on singular varieties”,

Math. Ann. 347 (2010), 917-949.

. C. Huneke, S. Takagi and K.-i. Watanabe
“Multiplicity bounds in graded rings”,
Kyoto J. math. 51 (2011), 127-147.

. O. Fujino, K. Schwede and S. Takagi :

“Supplements to non-lc ideal sheaves”,
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RIMS Kokyuroku Bessatsu, B24, Res.
Inst. Math. Sci., Kyoto, 2011, 1-46.

6. S. Takagi :
multiplier ideals associated to log pairs”,
Proc. Amer. Math. Soc. 141 (2013), 93—
102.

“Subadditivity formula for

. S. Takagi :
spondence between log canonicity and F-
purity”, arXiv:1105.0072, to appear in Al-
gebra Number Theory.

“Adjoint ideals and a corre-

. O. Fujino and S. Takagi : “On the F-
purity of isolated log canonical singulari-
ties”, arXiv:1112.2383, to appear in Com-
positio Math.

9. Y. Gongyo, S. Okawa, A. Sannai and S.
Takagi : “Characterization of varieties of
Fano type via singularities of Cox rings”,
arXiv:1201.1133, submitted.
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USA, 20120 30.
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In this year, I worked with Shinobu Hosono.
The obtained results are contained in the pa-
pers 6, 7, 8 listed below. All the results concern
the Calabi-Yau threefold X of a Reye congru-
ences. In the paper 6, we gave an orbifold con-
struction of a mirror family of X. We realized it
by choosing carefully a special family of deter-
minantal quintics and constructing its crepant
resolution. As byproducts, we also gave an orb-
ifold construction of a mirror family of the un-
ramified double cover of X, which is a complete
intersection of P4 xP*, and determined its mon-
odoromy. In the paper 8, we proved X and
another Calabi-Yau threefold Y has equivalent
derived categories, as we predicted in the paper
4. The Calabi-Yau threefold Y is paried with
X, naturally in view of projective geometry and
mirror symmetry, and it is a double cover of a
quintic in P* defined by the determinant of a
5 x b symmetric matrix with linear entries. The
equivalence between the derived categories of X
and Y is given by the ideal sheaf of a family of
curves on Y of genus 3 and degree 5 parame-
terized by X. The existence of this family was
predicted by the BPS number on Y obtained in
the paper 4. In the paper 7, we studied the SLs-
spherical varieties X’ and ) in the framework of
homological projective duality. The varieties X’
and )Y contain X and Y, respectively, as linear
sections. Among other results, we construct
Lefschetz collections in the derived categories
of X and ). This result is a key to show the
equivalence of the derived categories of X and
Y in the paper 8. We also studied birational
geometry of ) in detail by relating it with the
parameter space of conics on the Grassmann
variety G(3,5), and constructed a Sarkisov link
with ) as the output.

B.OOOO

1. Hiromichi Takagi and Francesco Zucconi:
“Geometries of lines and conics on the
quintic del Pezzo threefold and its applica-

tion to varieties of power sums”, Michigan



Math. J. 61 (2012) 19-62.

. Hiromichi Takagi and Francesco Zucconi:
“Spin curves and Scorza quartics”, Math.
Ann. 349 (2011), no. 3, 623-645.

. Hiromichi Takagi and Francesco Zucconi:
“The moduli space of genus 4 spin curves is
rational”, Adv. in Math., 231, 2413-2449.

. Shinobu Hosono and Hiromichi Takagi:
“Mirror symmetry and projective geome-
try of Reye congruences 1”7, to appear in

Journal of Algebraic Geometry.

. Yosuke Goto and Hiromichi Takagi¥ On
the classification of smooth Fano 4-folds
with two (3; 1)-type extremal contractions,
preprint (2011)

. Shinobu Hosono and Hiromichi Takagi:
“Determinantal Quintics and Mirror Sym-
metry of Reye Congruences”, preprint
(2012) arXiv:1208.1813

. Shinobu Hosono and Hiromichi Takagi:
“Duality between Chow? P* and the Dou-
ble Quintic Symmetroids”, preprint (2012)
arXiv:1302.5881

. Shinobu Hosono and Hiromichi Takagi:
“Double quintic symmetroids, Reye con-
gruences, and their derived equivalence”,
preprint (2012) arXiv:1302.5883

c.oogoo

1. Scorza quartics of trigonal spin curves and

their varieties of power sums, Universit
at Bayreuth, Lehrstuhl Mathematik VIII,
January 30th, 2008.

. 000 spin 000 Scorza DO OOOODO
gogoooboboo,o0bobbooooon
oo, 20080 60 200

. Spin curves and Scorza quartics, Algebraic
Geometry in East Asia, KIAS, Nov, 2008

. Q-Fano 3-folds and varieties of power
sums, 100000000000 COECOW
Tokyol , 00O O0O0OO0OOOOOOOO,
20080 120 190

99

5. The moduli space of genus 4 spin curves is
rational, Classification of Algebraic Vari-
eties, Schiermonnikoog, Netherland, 2009
050 150

6. 0OoOoOOoOoOOOoOOoOoooboooog,
oboooooooooogon 2009, 0O0O
good, 20090 110 220

7. Fano 00 0000,0000000000
0,20100 90 80

8. Mirror symmetry and projective geome-

try of Reye congruence, in the conference
MMP and extremal rays’ (Mori60), O

gooooooooo, 20110 60 230

9. Reye congruence, old and new, 00 00O
0000000 at000,000000 00
0o00oooooooo, 20130 10 260

10. Double quintic symmetroids, Reye con-
gruences, and their derived equivalence,
GCOE research activity “Seminar weeks
on Calabi-Yau manifolds, mirror symme-
try, and derived categories”, D OO0 OO
ooooooooog20130 20 190

D.O0O

1. 000 XCOOOOOoooooOoOoOoSLe
ubboobogbooooboooooaan
ogbooobgoobon

2. 000000000O0O00OO0O0: SLe O
obooboooooooooooboooboon
gbooooobooooboooooon

3. 00 I00000:00100000D00
oooooon

00 O (TERADA Itaru)

A.000OO

0 0, Brauer diagram 0 updown tableau 0 O O
0000 Stanley/Sundaram 0000, 0000
000 symplectic form O flag0 0000000
OoD00ooooOooooooooooogoooo
00 (“Brauer diagrams, updown tableaux and

nilpotent matrices”, J. Algebraic Combin. 14
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00O parametrize 0 0 ([C4 (2)]). Azenhas OO
OoO0,pdvO000D0DO Littlewood—Richardon
tableau 0000000, 0000000000
coooooooooooooboooooooo
00000000000 ([Cs6). DOOOO
O, Azenhas 000000000 OOOOCOO
OO tableau switchingO O OO0 O0O0O0O0O00OO
000000000000, AzenhasODO OO
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In relation to my former study on a ge-
ometric interpretation of Stanley and Sun-
daram’s correspondence between the Brauer di-
agrams and the updown tableaux by construct-
ing an algebraic variety concerning nilpon-
tent linear transformations, symplectic forms,
and complete flags (“Brauer diagrams, updown
tableaux and nilpotent matrices”, J. Algebraic
Combin. 14 (2001), 229-267), some progress
has been made on the study of the correspon-
dence between the Brauer diagrams and the
standard tableaux with even column lengths,
given by Trapa using Springer’s generalized
Steinberg variety [C1-3, C4 (1)].

ular, a correspondence similar to Trapa’s for

In partic-

the algebraic variety mentioned above produces
a part of the ordinary Robinson—Schensted
corerspondence. In another direction, the
Littlewood—Richardson tableaux of shape A\/u
and weight v parametrize the irreducible com-

ponents of a certain algebraic variety defined

using the Grassmannian and a nilpotent lin-
ear transformation ([C4 (2)]). The bijection
between the Littlewood—Richardson tableaux
switching u and v, as described by Azenhas,
has been shown to coincide with the bijec-
tion between the irreducible components in-
duced by a natural correspondence between the
dual Grassmannians ([C5-6]). A combinatorial
proof of the involutiveness of Azenhas’ bijection
as well as the coincidence of Azenhas’ bijection
with another one based on tableau switching-
has been completed by following her method
up to a certain point. These are being incor-
porated into collaborations with Azenhas and
King using the notion of hives. Also in progress
is the study of the set of composition series of
a finite abelian p-group and its “scalar exten-
sions” , which have a structure similar to the va-
riety of flags fixed by a unipotent linear trans-

formation.
c.ogoog
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binatoire, Strobl (Austria), September

2010.
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(1) Studies

based on categorical semantics:

of the computational system

The categor-



ical models of various calculi of type systems
have been studied as a theoretical link be-
tween the programming languages and math-
ematical structures. Traditional categorical se-
mantics has the form of denotational seman-
tics, ignoring the dynamic processes of com-
putation. We incorporate the concept of com-
putation into the categorical semantics, taking
the linear logic as the underlying type system.
This observation signifies that the correspon-
dence between the semantics and the type sys-
tems covers even the dynamic feature of com-
putation. We study the properties of the cate-

gorical dynamic semantics.

(2) Studies on models of computational sys-
tem based on a method of combinatorial enu-
meration: The theory of analytic functors are
originally introduced in the field of enumera-
tive combinatorics. Besides analytic functors
are useful to build semantics of type systems.
They share the properties required in the tra-
ditional denotational semantics based on the
domain theory, thus serving as models of vari-
ous type systems. Since mathematical methods
of enumerative combinatorics are applicable at
the same time, we have new machineries to an-
alyze the structures of the semantics. In other
terms, we can reduce the properties of com-
putational systems to problems of enumerative
combinatorics. We build models of the linear
logic and a new computational system based on
the categorical semantics, and we analyze the
structures of the models using the machineries
mentioned above. Via these methods, we can
carry out the studies on the syntactic structures
of computational systems through the mathe-
matical studies on the properties of the seman-

tics.

(3) Studies on computational systems having
first-class continuation: First-class continua-
tion has been studied as a means to justify the
computational constructs having side-effects,
such as non-local exits, in the framework of
the theory of types. We study call-by-value
calculi fulfilling completeness with respect to
the continuation-passing style semantics. By

means of the methods based on completeness,

we can import computational properties of the
system from those of the lambda calculus. Fur-
thermore, we provide the static characteriza-
tions of dynamic properties of the system, us-
ing type-theoretic disciplines. The results are
extended to the systems having delimited con-
trol operators. For implementations of the first-
class continuation, two methods are tradition-
ally used: direct style and continuation-passing
style implementations. We propose a simple
implementation in new operational semantics,
and review the traditional two styles from the
perspective of realizing them as different meth-

ods of optimization.

B.OOOO

1. Makoto Tatsuta, Ken-etsu Fujita, Ryu
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161, Issue 11, August 2010, Pages 1390-
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Applying the perturbation method introduced
in the paper [4] to the partially hyperbolic dif-
feomorphisms, I considered a method deform-
ing periodic orbits by C'! perturbations in cen-

ter manifolds.
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Soc. 138 (2010) 1371-1385.
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Todai Forum 2011 “Geometry and Dy-
namics” ENS-Lyon, France, October 2011.
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It is about 20 years since the discovery of mir-
ror symmetry of Calabi-Yau manifolds. Sev-
eral mathematical (and abstract) proposals to-
ward the full understanding of the symmetry
are available now, and they are motivating re-
lated mathematical studies. On the other hand,
from the early stage of the mirror symmetry,
it has been known that, for Calabi-Yau hyper-
surfaces or complete intersections in toric vari-
eties, the symmetry can be realized in a combi-
natorial way, and also there are concrete ways
to calculate related invariants such as Gromov-
Witten invariants. I have been studying mirror
symmetry from the latter explicit and calcula-
tional viewpoints to obtain some useful insights

to the general and abstract proposals.

In 2011, it was discovered in a collaboration
with Hiromichi Takagi that each Calabi-Yau
threefold X of Reye congruences is paired nat-
urally with another Calabi-Yau threefold Y. It
has been conjectured that X and Y are derived
equivalent although they are not birational.
This year, we have completed our proof of this
conjecture, and have published it in two pa-
pers “Duality between Chow?P* and the dou-
ble quintic symmetroids” and “Double quintic
symmetroids, Reye congruences, and their de-
rived equivalence”. Also we have studied the
mirror symmetry of X and Y in terms of the
so-called orbifold mirror construction. We have
observed that our case provides an interest-
ing example where the orbifold group is trivial.
Furthermore, we were able to determine the
monodromy group of the mirror family com-
pletely. These results were announced in a pa-
per “Determinantal quintics and mirror sym-
metry of Reye congruence” (with H. Takagi).
The geometry of X and Y can be understood
by the projective duality. I'm expecting a uni-
fied picture for the projective geometry and the

mirror duality, at least in our case.

B.OOOO

1. 0000,0000000,00000000
0000 (2008,6), 167p.

2. S. Hosono and Y. Konishi, Higher genus
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anomaly equation, Advanced Studies in
Pure Mathematics 59 (2010),79-110.
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tics in P*, at Physics Department Semi-
nar, Brandeis University (2012, Nov.13).
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I am interested in mathematical aspects of two-
dimensional conformal field theories, especialy
in the automorphism groups of vertex operator
algebras and the properties of conformal field
theories associated with vertex operator alge-
bras.

A vertex operator algebra is an algebraic
system in which the concept of operator
product expansion in theoretical physics is
encoded.  Highest weigt representations of
infinite-dimensional Lie algebras such as the Vi-
rasoro algebra and the affine Kac-Moody Lie
algebras are described by means of vertex op-
erator algebras. One of the most important ex-
amples of vertex operator algebras is the moon-
shine module on which the Monster, the largest
sporadic finite simple group, acts as the auto-
morphism group.

Many interesting finite groups actually arise
as the automorphism groups of vertex operator
algebras. In my past research, I determined

the structure of such automorphism groups in
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some examples and discovered certain general
properties of the vertex operator algebras with
large autormorphism groups. It turned out
that the properties impose severe restrictions
on the structures of such vertex operator alge-
bras and, by considering the case of the moon-
shine module, one can study the action of the
Monster.

My research of conformal field theories asso-
ciated with vertex operator algebras aims at re-
vealing the way how the good properties of con-
formal field theories as expected in mathemat-
ical physics are related to the properties of the
underlying vertex operator algebras. In a joint
work with K. Nagatomo and A. Tsuchiya, we
discovered a nice condition on a vertex operator
algebra given in terms of its universal envelop-
ing algebra. The condition leads to an impor-
tant finiteness of the module category viewed as
an abelian category, which enabled us to derive

some important consequences.
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between

Homomorphisms generalized

1)
Verma modules

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 reg-
ular infinitesimal characters. In this academic

year, I obtained the following results.
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(la) For each exceptional simple Lie algebra
and each normal p, the above conjecture is af-
firmative for regular infinitesimal characters.

(2b) For gl

for regular infinitesimal characters.

n, the above conjecture is affirmative
(2) Dynkin grading for symmetrizable Kac-
Moody Lie algbras.

Let g be a symmetrizable Kac-Moody Lie al-
An R-
grading g = @, ga is called a Dynkin grad-
ing if there exists a slo-triple X, H,Y such that
9o ={Z € g | [H,Z] =aZ}, HE€ h, His

dominant with respect to the positive roots.

ghra with a Cartan subalgbera h.

In this academic year, I obtained the following
results.

(2a) If g is an affine Lie algebra, there is no
Dynkin grading except for H = 0.

(2b) IF g is a hyperbolic Lie algeba, then any
Dynkin grading satisfies that g, implies 0 <
a< 2.

(2¢) We classifies all the Dynkin gradings for
rank 2 Kac-Moody Liealgebras.

c.ooon

. 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.

. Whittaker modules and vectors associated
with the Jacobi parabolic subalgebras,
”The 10th Workshop on Nilpotent Orbits
and Representation Theory”, Kyushu Uni-
versity, Feburary 2011.

. 0 Whittaker modules and vectors associ-
ated with the Jacobi parabolic subalge-
bras, 72011 Nankai International Work-
shop on Representation Theory and Har-
monic Analysis”, Nankai University June
2012.
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It is not easy to understand a topology on a
non-Hausdorff space by intuition. So, I had in-
troduced a method ‘Topological Blow-up’. By
the method, one can understand topology on
non-Hausdorff spaces.

Let X be a (not necessarily Hausdorff) locally
compact space. From the topology on X, one
can define a locally compact Hausdorff space

Y, and a map
n:2% 5 2Y.

Then the pair (n,Y) has complete information
on the topology on X. This means not only
that one can recover the original topology from
(n,Y), but one can understand intuitively the

topology on X.
B.OOOO

1. T. Yoshino:
discontinuous groups”, Mathematicsches
Forschungsinstitut Oberwolfach 25, (2010)
34-37.

“Topological blow-up and

. T. Yoshino: “Deformation spaces of com-
pact Clifford-Klein forms of homogeneous
spaces of Heisenberg groups”, Representa-
tion theory an analysis on homogeneous
spaces, RIMS Kokyuroku Bessatsu, B7,
(2008) 45-55.

. A. Baklouti, I. Kedim and T. Yoshino:
“On the deformation space of Clifford-
Int.
1D

Klein forms of Heisenberg groups.
Math. Res. Not. 16, (2008) Art.
rmn066, 35pp.
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1. On patching map, 201200000000
o000, 000000000000 2012
0120
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This year as well, the research I conducted
000000 000 (WILLOX Ralph) was mainly concerned with mathematical equa-

A 0000 tions that arise in the context of mathematical

obobooboboboobooboboboonog
gbobooboobooooboobobgobooDog
gobooboooobooooooooobooonn

physics. The following 4 topics in particular led

to some interesting results.

e [t has been known for the past 15 years

e sine-Gordon 0 00O 0OO0OOOOODOO
sine-GordonO0 OO0 OO O0O0O0OODO0ODOO
doo0oodouoooooooooooo
gdodouoboboboooooood
0oo0oooooooooooooooo
0000D0O0DO0O0DOODO0OOsine-Gordon
00000000 sine-Gordon OO OO0
gdodooooooooooooood
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0000000000000 O0o0on0 sine-
Gordon 00O 0O0O0O0O Kdv OOOooOGOO
Mivra OO00O00O0O0O0OOOOOOO
0O KdvOOooooooooooooooo
sine-Gordon OO0 O0O0O00O0O0OO0OO
gdodouobobobooooood
000000000 Journal of Physics A
000000000000 Alfred Ramanild
Basile Grammaticos 0000 0O 0O M
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OO00ooooooooooooooon
Oo0oooooooooooooooon
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oooooooom
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Newton 0000 Choquard OO OOOO
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that a particular cellular automaton (of-
ten referred to as the ‘ultradiscrete sine-
Gordon’, as it is associated to the famous
sine-Gordon equation) exhibits fission- and
fusion-like soliton interactions. However,
it has also been known now for several
years that the usual techniques such as ul-
tradiscretisation, cannot be used to con-
struct solutions for this cellular automa-
ton from, say, the well-known continuous
or discrete sine-Gordon equations. In this
context, using a Miura-type relation be-
tween the discrete sine-Gordon equation
and the discrete KdV equation we discov-
ered a couple of years ago, I was able to
give a complete description of the soliton
interactions that can arise in the ultradis-
crete sine-Gordon, based on the solutions
of a certain alternate form of the ultradis-
crete KdV equation. A paper reporting on
these results will appear shortly in Journal
of Physics A. (Joint work with A. Ramani

and B. Grammaticos.)

While investigating the possibility of ex-
tending to periodic systems, some of the
solution techniques I discovered in the con-
text of the ultradiscrete KdV equation de-
fined on an infinite lattice, it was necessary
to make a careful study of the different
techniques that are already available for
periodic integrable systems. In the process
of this investigation, we stumbled across a

very interesting class of periodic solutions



for the continuous nonlinear Schrédinger

equation. (Joint work with Y. Tutiya.)

I also investigated the geometric meaning
of a generalization of the Tzitzeica equa-
tion I proposed several years ago. It turns
out this system is intimately related to the
structure equations for centro-equiaffine
surfaces. (Joint work with S. Kakei and
H. Mitani.)

I also studied the possible discretisations
of the Schréodinger-Newton and Choquard
equations (which appear in various set-
tings in theoretical physics) as well as the
behaviour of the solutions of these equa-
tions. In particular, we studied several
physically meaningful equations that also
incorporate a gravitational self-interaction
term, and that can therefore be considered
to be analogues of the Choquard equation.

(Joint work with T. Durt and S. Colin.)

B.ODOOO

1. S. Kakei, J.J.C. Nimmo and Ralph Willox:
“00 BKPOOUODO Yang-Baxter 107 in

Oooooooopooooo -oood
gooooDoooooooooooooo
0000 No.21ME-S7 (2010) 142-148.

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

. R. Willox, Y. Nakata, J. Satsuma, R. Ra-
mani and B. Grammaticos: “Solving the
ultradiscrete KdV equation”, J. Phys. A:
Math. Theor. 43 (2010) FT 482003 (7pp).

. R. Willox: ‘0000000000000
0000007 m00000000000
000 -0000000 -0,00000
000000000000 No.22A0-S8
(2011) 13-22.

. A. Ramani, B. Grammaticos and R.
Willox: “Generalised QRT mappings with
periodic coefficients”, Nonlinearity 24

(2011) 113-126.
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10.

1

and R.

“Folding transformations and

. B. Grammaticos, A. Ramani
Willox:
HKY mappings”, Journal of Nonlinear

Mathematical Physics 18 (2011) 75-85.

B.

Scimiterna and R. Willox:

C.

“Miura

Grammaticos, A. Ramani,
transformations and the various guises
of integrable lattice equations”, J. Phys.
A: Math. Theor. 44 (2011) FT: 152004

(9pp).

. B. Grammaticos, A. Ramani, K.M.
Tamizhani and R. Willox: “On Quispel-
Roberts-Thompson extensions and inte-
grable correspondences”, J. Math. Phys.
52 (2011) 053508 (11p).

. B. Grammaticos, A. Ramani, J. Satsuma
and R. Willox: “Discretising the Painlevé
equations a la Hirota-Mickens”, J. Math.
Phys. 53 (2012) 023506 (24p).

R. Willox, A. Ramani, J. Satsuma and B.
“A KdV cellular automa-

ton without integers”, in Tropical Geome-

Grammaticos:

try and Integrable Systems, Contemporary
Mathematics, vol. 580, Amer. Math. Soc.
Providence, RI (2012) pp. 135-155.
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. Construction of Yang-Baxter maps from
the discrete KP hierarchy,
Quantum Integrability, Yukawa Institute

Aspects of

for Theoretical Physics, Kyoto University,
20080 70.

. 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 4 0.

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

China, 20100 10.

.Darboux 0000, 0000000000
oobooooooo,oooo, 20100 2
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5. Solving the initial value problem for the ul- E.0OO0D0OCOOO
tradiscrete KdV equation, Integrable Sys-
tems and Geometry, ICM 2010 Satellite 1. 00000000 (MASE Takafumi):
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7. 00000000000000000000 Solvay 0 0 0.

bobuobooodbbood -goood 2. Journal of Physics A: Mathematical and
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1. Basile GRAMMATICOS  (Université
Paris-Diderot Paris VII) 12/11/04 ~
12/11/170 Soliton interactions in ultra-

9. 0000000000000 DOOOOn discrete integrable systems
gooddoooooooobooooooa
J00oo0ooooooooooo COEOO
oo mood
gdobodoboooooooooooo201:

2. Antonio DEGASPERIS (University of
Rome — La Sapienza) 13/01/29 ~
13/02,/030 Solution methods for nonlinear

integrable wave equations. Seminar title:

020. O Integrable nonlinear wave equations, non-
10. The ultradiscrete KdV equation defined local interaction and spectral methodsD
over the real numbers, Tropical Geome- (Januari 30, 2013).

try and Integrable Systems, University of
Glasgow, Scotland, UK, 20110 70.
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. Designing and Development a Video

Streaming System that Learners can
Freely Zoom into any Area of Blackboards

They Want

. Depelopment of distance learning system

. Research study on preservation, conserva-

tion and exhibition of mathematics mate-

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

algebraic number fields.

. Characterization of representations of fi-

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

I proved the following theorem by purely alge-

braic method a few years ago.

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

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

representation.

I tried again to prove topologically the theorem,

but I have made no progress yet.

B.OOOO

1. O0O0O0O : Finite group actions on spin 4-
manifolds (0000000000 O0O0OO
00), 0000 (2009)

2. K. Kiyono :
tions on spin 4-manifolds”, Algebr. Geom.

“Nonsmoothable group ac-



Topol. 11 (2011) 1345-1359
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. Nonsmoothable group actions on spin 4-
manifolds, 100004000000000,
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. Nonsmoothable group actions on spin 4-
manifolds, 0 36 00000000000,
Oo00o0ooooooooo, 20090 120
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I have been trying to have a better understand-
ing of various topological invariants associated
with topological field theories from the view-
point of ”Bo-kuukan”. For that purpose, I have
been studying the structure of the semi-infinite
equivariant cohomology and “the semi-infinite
equivariant K group” of the loop space of a
symplectic manifold. In the last few years, I
found that there exists a natural action of dif-
ference operators on the equivariant K group of
the loop space of a symplectic manifold, and I
obtained the corresponding difference equation
and its solutions in the case of a toric manifold
and its complete intersection. As a result, I
found that the difference equation and its solu-
tion so obtained are a kind of ”g-analogue” of
the differential equation and its solutions asso-
ciated with their quantum cohomology. Using
my formulation, the same consideration seems
to be possible also in the case of the equivariant
elliptic cohomology, and I have been studying

to clarify what kind of structures we obtain in

this case.
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In this academic year, I present two papers
([10]), [11]) on arXiv jointing with Professor
Fujino. In [10], we study on canonical bundle
formulae for log canonical divisors, especially
a relation of the moduli parts of this formulae
of ambient spaces and lc centers with using a
semi-stable minimal model program. In [11],
we show the equivalence of main conjectures of
MMP. Explicitly we give the proof of the equiv-
alence of the finite generation of log canonical
rings for plt pair of general type in dimension
n and the existence of minimal models and the
abundance conjecture in dimension n—1. Thus
we obtain the log canonical generalization of
Fujino-Mori’s argument, which states that the
finite generation of log canonical rings is re-
duced to that in only case of log general type.
I also am studying on F-singularities with Pro-
fessor Shunsuke Takagi. This is in preparation

now.
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1. Y. Gongyo :“On weak Fano varieties
with log canonical singularities”, J. Reine
Angew. Math. 665 (2012), 2377-252.

. O. Fujino and Y. Gongyo :“On images
of weak Fano manifolds”, Math. Z. 270
(2012), no. 1, 531-544.

3. Y. Gongyo :“Abundance theorem for nu-

merically trivial log canonical divisors of
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semi-log canonical pairs”, preprint (2010),

to appear in J. Algebraic Geom.

4. O. Fujino and Y, Gongyo :“On canoni-
cal bundle formulae and subadjunctions”,
Michigan Math. J. 60, (2012), no. 3, 255—
264.

. Y. Gongyo and B. Lehmann :“Reduction
maps and minimal model thery”, Compo-
sitio Math. 149, No.2, 295-308,

. O. Fujino and Y, Gongyo :“Log pluri-
canonical representations and abundance

conjecture” preprint (2011), submitted.

7. Y. Gongyo on the

vanishing conjecture” preprint (2011), to

:“Remarks non-
appear in the proceeding of Algebraic ge-

ometry in East Asia, Taipei,

. O. Fujino and Y, Gongyo :“On images of
weak Fano manifolds II” preprint (2011),
to appear in Proceedings of the conference

Algebraic and Complex Geometry,

. Y. Gongyo, S. Okawa, A. Sannai, and S.
Takagi: “Characterizaton of varieties of
Fano type via singularities of Cox rings”

preprint (2012), submitted.

10. O. Fujino and Y. Gongyo :“On the moduli
b-divisors of lc-trivial fibrations”, preprint

(2012),

11. O. Fujino and Y. Gongyo : “On log canon-

ical rings” preprint (2013).

c.oooog

“The abundance conjecture for slc pairs
and its applications”, 00 OO0 OO0
00 III, 2012. Mar. 12,

. “Log pluricanonical representations and
abundance conjeceture”, POSTECH Alge-
braic Geometry Seminar, 2012. May 4,

. “On varieties of globally F-regular type”,
Oooooooooono, RIMS, 2012.
June. 11-13,



4. “Characterization of varieties of Fano type 3. 000ooooooooon,

via singularities of Cox rings”, Workshop
4. 20110 0000000000OODOOCOO

O
san, 2012. July. 9-13, ’

5.2011000000000000.

on Moduli and Birational Geometry, Bu-

5. “Remarks on the non-vanishing conjec-
ture”, Korea-Japan Joint Conference in
Algebraic Geometry, Gunsan, 2012. Aug.
19-23,

6. “The abundance conjecture for slc pairs
and its applications”, Mathematisches
Forschungsinstitut ~ Oberwolfach,  Ger-
many, "Komplexe Analysis”, 2012. Sep.
6th,

7. “Finiteness of log pluricanonical represen-
tations”, workshop on the abundance con-

jecture, Toulouse, France 2012. Oct. 2nd,

8. “Characterization of varieties of Fano type
via singularities of Cox rings”, Joint
Seminar in Algebraic and Complex Ge-
ometry Freiburg-Nancy-Strasbourg, Stras-
bourg, France 2012. Oct. 8th,

9. “On the moduli b-divisors of lc-trivial
fibrations”, OO0 0OOOOOOOOOAO.
2012. Oct. 15th,

10. “On varieties of globally F-regular type”,
Cambridge Algebraic Geometry Seminer,
2012. Nov. 28th.

D.O0O
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O 0O O O (Project Professors)

Boecherer, Siegfried

A. Summary of Research

We are interested in arithmetic properties of

Siegel modular forms: This includes proper-

ties of Fourier coefficients, Hecke eigenvalues, p-

adic aspects, special values of L-functions and

congruence primes.

More specifically, during

our stay at University of Tokyo, we worked on

the following topics:

1.

With T.Kikuta, we developed a theory of
singular Siegel modular forms mod p, i.e.
an analogue mod p of the well-established

theory of singular modular forms.

. With S.Nagaoka we studied p-adic proper-

ties of Siegel modular forms.

. With S.Das (Tata Institute) we studied

growth properties of Fourier coefficients of

noncuspidal forms

. With S.Das we studied non vanishing

properties of Poincare series of exponen-
tial type by methods aring from modular

forms modulo p.

. With T.Ibukiyama and C.Poor, D.Yuen we

started a project on dimension formulas for
noncupidal Siegel modular forms of degree
At

present we can prove that the dimension is

2 and weight 2 for squarefree levels.

not smaller than our conjectural formula.

B. List of Publications

1.

. with H.Katsurada, R.Schulze Pillot:

Articles

with S.Nagaoka: On mod p properties of
Siegel modular forms. Math.Ann. 338,

421-433 (2007)

. with F.Chiera: On Dirichlet series and Pe-

tersson products for Siegel modular forms.
Ann.Inst.Fourier 58,801-824(2008)

On
the basis problem for Siegel modular
Modular forms

forms with levels. In:
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10.

11.

12.

. with S.Nagaoka:

. with G.Nebe:

. with A.A.Pantchichkine:

on Schirmonnikoog (editors B.Edixhoven,
B.Moonen, G.v.d.Geer). Cambridge Uni-
versity Press 2008

. with A.A.Panchichkin: p-adic interpola-

tion for triple products: Analytic aspects.
In: Automorphic Forms and L-Functions
II: Local Aspects. Contemporary Math.
489(2009) (Proceedings of birthday confer-
nece for S.Gelbart)

. with Y.Hironaka und F.Sato: Linear in-

dependence of local densities of quadratic
forms and applications to Siegel mod-
ular forms. In:  Quadratic Forms-
Algebra,Arithmetic, and Geometry. Con-

temporary.Math.493(2009)

. with S.Nagaoka: On Siegel Modular Forms

of level p and Their Properties mod p.
Manuscripta Math. 132, 501-515(2010)

Congruences for Siegel
their  weights.
Abh.Math.Sem.Univ.Hamburg 80, 227-
231 (2010)

modular Forms and

On theta
tached to maximal lattices and thier ad-
joints. J.Ramanujan Math.Soc. 25, 265-
284(2010)

series at-

Higher Twists
and Higher Gauss Sums. Vietnam J.Math.
39, 309-327 (2011)

On Fourier Coefficients of Eisenstein Se-
In: Number The-
ory, 7-16. Ramanujan Mathematical Soci-
ety Lecture Notes Series No.15 (2011)

ries of Klingen Type.

with B.Heim: Equivariant Holomorphic
Differential Operators and Finite Averages
of values of L-Functions. J.Number The-

ory 131, 1743-1769 (2011)

with T.Ibukiyama: Surjectivity of Siegel’s
P-operator for for squarefree levels and
small weights. Annales de I'Institut
Fourier 62, 121-144 (2012)



13. R.Schulze-Pillot:
Yoshida lifts and Selmer groups.

J.Math.Soc.Japan 64, 1353-1405 (2012)

with  N.Dummigan,

In:

14. B with S.Das: On Holomorphic Differen-
tial Operators Equivariant For Sp(n,R) <
U(n,n). IMRN published online: DOI

10.1093 /imrn/rns116

15. The genus version of the basis problem II:
The case of oldforms. Prperint, to appear
in Proc. of Oman conference on modualr

forms.

16. with S.Nagaoka: On p-adic Siegel modular

forms. Preprint, to appear in Proc. of

Oman Conference on modular forms

17. with S.Das:

cusp forms by the growth of their Fourier

Characterization of Siegel

coefficients. Preprint 2012, submitted

18. with S.Das:

Poincare series of exponential type via

Linear Independence of

non-analytic methods. Preprint 2012, sub-
mitted

19. with T.Kikuta: On mod p singular modu-

lar forms. Preprint 2013

C. Selected talks 2007 — 2012.

. 2008

Ferrand (in Clermont-Ferrand):

Rencontre Grenoble-Clermont-

”Congruences for Siegel modular forms”

. 2009 Summer school ”Lattices and appli-
cations” (EPFL Lausanne)
”Lattices with automorphisms and congru-

ences for Siegel modular forms”

. 2009: International Conference on analytic
Number Theory, Bombay
"Finite averages of triple product L-

functions”

. 2010: Rencontre
Ferrand (in Grenoble)

”Genus version of the basis problem”

Grenoble-Clermont-

. 2010: French-Russian Conference Number
Theory, Moscow:
”Relations among values of triple product

L-functions”
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6. 2011: workshop: ” Automorphic forms and
special values”, Grenoble

”Congruences for Yoshida lifts”

Many talks at RIMS, Hakuba, Oberwolfach,
Luminy, many colloquium (or seminar) talks
at universities in Germany and Japan.

Talks during my stay at Umiversity of Tokyo:

1. Annual meeting of Mathematical Society
of Japan:
“On p-adic properties of Siegel modular

forms” (jointly with S.Nagaoka)

. Hakuba meeting on automorphic forms:
Survey talk on “Pullbacks of Eisenstein
series and special values of standard L-

functions of a Siegel modular form.”

. Seminar talk at Kinki University:
Fourier coefficients of Siegel Eisenstein se-

ries in all cusps.

. Colloquium talk at University of Tokyo:
“What do Siegel Eisenstein know about all

modular forms ;

. RIMS meeting on automorphic forms:
Growth properties of Fourier coefficients of

Siegel modular forms.

D. A lecture course in “Analytic Number The-
ory”.

The topic of the course was Arithmetic of Siegel
modular forms. The main aim was (after intro-
ductory sections on basic properties of Siegel
modualr forms) to explain Hecke operators and
their action on Fourier coefficients, following
Andrianov.

F. Other services (organizer of a conference, ed-
itor etc)

Main organizer of conference “Modulformen”
in Oberwolfach (2007)

Co-organizer of the workshop ”Automorphic

forms and special values”, Grenoble (2011)



Siconolfi, Antonio

A. Summary of Research

During the stay in Tokyo, my research has
been focused on homogenization of Hamilton—
Jacobi equations, analysis of cell problems and
critical value, metric interpretation and stable
norms, long—time behavior of solutions to time—
dependent problems.

More specifically, I have studied the general-
ization of Weak KAM theory to weakly cou-
pled systems with the aim of characterizing
Aubry set points through explicit conditions on
curves, and deducing from this representation
formulae for critical solutions.

Further, I have deepened the investigation on
homogenization for noncoercive Hamiltonians,
in connection with models of turbulent com-
bustion, for the determination of the turbu-
lent flame speed. Applications to Hamiltonian
of Bellman type, related to Control system,
has been taken into account as well, under the
crucial assumption of coercivity of costs and
bounded time controllability.

Discussions on the previous issues have been
held with: Y. Fujita (Toyama University), Y.
Giga (The University of Tokyo), S. Koike (To-
hoku University), H. Ishii (Waseda University),
H. Mitake (Fukuoka University), N. Pozar (The
University of Tokyo), N. Yamada (Fukuoka
University).

B. List of Publications

Articles

1. F. Camilli, A. Siconolfi, Effective Hamil-
tonian and homogenisation for measurable
Eikonal equations. Arch. for Rat. Mech.
and Anal., 183 (2007), 1-20.

. A. Siconolfi, G. Terrone, A metric ap-
proach to the converse Lyapunov Theo-
rem for continuous multivalued dynamics.

Nonlinearity, 20 (2007) 1077-1093.

. O. Bernardi, F. Cardin, A. Siconolfi,
Cauchy problems for stationary Hamilton—
Jacobi Equations under mild regularity as-
sumptions. Journal of Geometric Mechan-

ics, 1 (2009) 271-294.

121

10.

11.

12.

13.

14.

. A. Siconolfi, Hamilton—Jacobi Equations

and Dynamical Systems:  Variational
aspects, FEncyclopedia of Mathematical
Physics edt. by J. P. Frangoise, G. L.
Naber, T. S. Tsu, Elsevier 2 (2006) 636—

644.

. A. Siconolfi, Hamilton—Jacobi Equations
and Weak KAM Theory, Encyclopedia of
Complexity and System Science, Springer
Verlag (2009) 4540-4561.

. F. Camilli, A. Cesaroni, A. Siconolfi, Ran-
domly perturbed dynamical system and
Aubry-Mather theory. J. of diffe. Syst.
and diff. Equations, 2 (2009) 125-146.

. A. Davini, A. Siconolfi, Exact and approx-
imate correctors for stochastic Hamiltoni-
Math An-

ans: the 1-dimensional case.

nalen, 345 (2009) 749-782.

. A. Davini, A. Siconolfi A metric analysis of
critical Hamilton-Jacobi equations in the
stationary ergodic setting. Calc. of Varia-
tion and PDE, 40 (2011) 391-421.

. A. Davini, A. Siconolfi, Weak KAM top-
ics in the stationary ergodic setting. To

appear in Cale. of Variation and PDE.

A. Marigonda, A. Siconolfi, Metric formu-
lae for nonconvex Hamilton—Jacobi equa-
tions and applications. Advances in Diff.
Eq., 7-8 (2011) 691-724.

A. Fathi, A. Siconolfi, On smooth time
functions. Math. Proc. Cambridge Phil
Soc., 152 (2012) 303-339.

A. Siconolfi, G. Terrone, A metric ap-
proach of the converse Lyapunov Theorem
for semicontinuous multivalued dynamics
J. Discr. Cont. Dyn. Sys A, 32, (2012)
4409- 4427.

G. Contreras, R. Iturriaga, A. Siconolfi,
Homogenization on arbitrary manifolds.

to appear Calc. of Variation and PDE.

A. Davini, A. Siconolfi, Existence of C'1!
strict subsolutions in the stationary er-

godic setting. Submitted.



15.

7. Rao, A. Siconolfi, H. Zidani, Trans-

missions conditions on interfaces for

Hamilton—Jacobi Bellman equations. Sub-
mitted.

C. Selected talks 2007 — 2012.

10.

11.

12.

13.

14.

15.

. Viscosity,

. Ecole Normale Superieure de Lyon, May

2007, visiting Professor.

. 25th anniversary of Viscosity solutions,

Tokyo, June 2007, invited speaker.

. Hamilton—Jacobi day, Madrid, October

2007, invited speaker.

. Meeting of GREFI-MEFI 2008, Luminy,

February 2008, invited speaker.

theo-

retic methods in nonlinear PDEs Rome,

metric and Control

September 2008, co—organizer.

. Nonlinear PDEs, Rome, September 2008,

invited speaker.

. Nice weak KAM methods in Nice, Nice,

February 2009, invited speaker.

. Universidade Tecnica de Lisboa — Lisbon,

April 2009, visiting Professor.

. Viscosity Solutions of Differential Equa-

tions and Related Topics, Kyoto, June
2009, invited speaker.

Asymtotics in complex system, Corinaldo

September—October 2009, invited speaker.

Ecole Nationale Superieure de Techniques
Avancees — Paris, May 2010, visiting Pro-

fessor.

Ecole Normale Superieure de Lyon, June

2010, visiting Professor.

Rencontre KAM faible de Calvi, Calvi, Oc-
tober 2010, invited speaker.

ITN Sadco Kick off Meeting, Paris, March
2011, invited speaker.

Ecole Nationale Superieure de Techniques
Avancees — Paris, May 2011, visiting Pro-

fessor.
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16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

UT Austin—Portugal Conference, Lisbon,
June 2011, invited speaker.

Hamiltonian Dynamics, Nanjing, August

2011, invited speaker.

Weak KAM theory in Italy, INDAM
workshop, Cortona September 2011, co—

organizer.

Centro de Investigacion en Matematicas —
Guanajuato, Mexico, October 2011, visit-

ing Professor.

Dynamical Optimization in PDE and Ge-
ometry Applications to Hamilton—Jacobi,

Bordeaux December 2011, invited speaker.

PDEs
Padova, April 2012, invited speaker.

Geometric and  applications.

Ecole Nationale Superieure de Techniques
Avancees — Paris, May 2012, visiting Pro-

fessor.

New trends in optimal control. Ravello,

September 2012, invited speaker.

Control day. Padova, September 2012, in-

vited speaker.

Graduate School of Mathematical Sciences
— University of Tokyo — Tokyo, October
2012 — January 2013, visiting Professor.

Colloquium of the Graduate School of
Mathematical Sciences — University of
Tokyo — Tokyo, October 2012, invited

speaker.

Colloquium of Mathematics Department
of Tohoku University — Sendai, November

2012, invited speaker.

Weak KAM Theory and Related Topics,
PDE Real Analysis Symposium, Tokyo,

January 2013, co—organizer.

Fukae Workshop on PDE, Kobe, January
2013.



D. A lecture course.

The course was centered on the impact of Weak
KAM methods in the analysis of Hamilton—
Jacobi equations, specifically for issues as ho-
mogenization. asymptotic behavior of solu-
tions, representation formulae, differentiability
properties for solutions and subsolutions, com-
parison principles.

Starting from Lions—Papanicolau—Varadhan
theory for homogenization, we introduced cen-
tral notions as critical value and effective
Hamiltonian, and gave an account of Evans
perturbed test function method.

Hereafter, we entered into the core of Weak
KAM theory defining the notion of Aubry set
and discussing the behavior of any critical sub-
solution on it. Subsequent step was the proof
of the main result asserting that any critical
equation has a regular (classical) subsolution,
provided that it has a viscosity subsolution.
The final part of the course was about applica-
tions regarding long time behavior of solutions
to time dependent equations, stability prob-
lems, inverse Lyapunov results and noncoercive

homogenization.

F. Other services (organizer of a conference, ed-
itor etc)

I was co—organizer, in collaboration with Y.
Giga and H. Ishii, of a conference on Weak
KAM Theory and Related Topics held at the
Graduate School of Mathematical Sciences —
University of Tokyo in January 2013.

During the meeting there were two cycles of
lectures on Weak KAM from a dynamical view-
point, and Weak KAM for system given by A.
Fathi (ENS-Lyon) and A. Davini (Rome La
Sapienza), respectively. Sessions of short com-

munications were organized as well.
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00000 (Project Research Associates)

00 OO0 (UESAKA Masaaki)

A.000OO

obobOobobOobobobobobooong
gbooooboooboboboboobooDo
gboboobobobobooboboboba
(ADE)UOOO0OOO0O0OUOoOooOooooooo
0000000000000 O0OooOOOO ADE
goboooboooooboboooooooog
gboboobobobobobobobooba
gbooooOooooboobooooboon
oboboooooooobooobboooboooDo
oboboobobobooboooooobooog
gbobooboboobobobobobond
obobooboobooboboooooooonog
gboboboboboboboboboobo
gbobobobobobooboboboona
gooood

My research interest in this academic year is
homogenization problem and anomalous diffu-
sion. It have been known in engineering that
the diffusion of the chemical materials in the
ground differs from the typical diffusion which
can be described by advection-diffusion equa-
tion (ADE). In general, the diffusion in the
ground is “much slower” than that of ADE and
the modeling and prediction on such diffusion is
getting more important in the risk assessment.
I am interested in mathematical reasoning of
such anomalous diffusion from the structural
property of the soil structure via homogeniza-
In this trial, I obtain the result of the

homogenization in the thin layer with high con-

tion.

trast diffusion coefficients and I prepare to sub-

mit this result.

B.ODOOO

1. Masaaki Uesaka,
some system of viscoelasticity via Carle-

Inverse problems for

man estimates, Applicable Analysis 00 0
oood

2. Masaaki Uesaka, Inverse problem for the
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phase field system by measurements of one
component, Inverse Problems in Science
and Engineering 0 00 0O

. Masaaki Uesaka, Inverse problem of a
structured population model, Journal of
Mathematical Analysis and Applications
ooooo

c.oooo

1. Inverse problems for some system of vis-
coelasticity via Carleman estimates, Inter-
national Conference on Inverse Problems,

Wuhan University, 20100 4 O .

. Inverse problems for some system of vis-
coelasticity via Carleman estimates, RIMS
oo0000o0ooooooooooooon
O000oO0oooooog,oo000ooon
gooo, 20100 60.

. Inverse problems for some system of vis-
coelasticity via Carleman estimates, 0 O
0000 (D 6e0)ooOooUoooOooO,
oooo, 20100 120.

. Approach toward the anomalous diffusion
in the soil by homogenization, CoMFoS
2011 in Hiroshima, OO O OO0, 20110
110

. Inverse problem of a structured population
model. Canberra Symposium on Regu-
larisation, Australian National University,

20120 11 0.

F.OOOOODOO

1. 0000ooooooboboooooooon
oo, 0000ooooobooobbb, 2013
030260270 (0000000, GCOE
O000o0o0o0ooooooon)



00 00 (KASATANI Masahiro)

A 0000

0 O Knizhnik-ZamolodchikovO OO (¢KZ OO
0)00,000000000000O000O0O R
godbboobobbdd ¢-booobboon.
0000 grkzO0O00, RODODOOODOO0O
000000 KOOOooooooooo ¢-bo
ooooooo.oo0,00000000000
(DAHA)OO,00000000 (CODOOO
O000¢0D0)000000O0UOoU,0uno
gbooobOoboooobooboooon.
0O0o00oooooo, (1) DAHAOOOOOOO
000, KO0OOoooo okZO000ooa
g,0obo0oooboobooobooobo,od
ocoooooooooOooooOo.obbo Ko
go,ggbooboboboboobobooboa
g, dobboooobbuoooo,bbogd
ooooooooooobD. ROOO KOODO
ooooOooooooooboooooon,00d
0000 KOOO DAHADOOODOOOO
00o00o0oo0oooooooo. (200, (00
000)KZz0OOOOoOOoOOoooooooo,oo
obooboobobOooobooboboboonog
gooobobobboooooobobooo.
0000, (1)0oo0o0oo0o,000000
gbobooboboboboboboboona
O00000,00 KOOODOUOUO DAHAOO
oo Uug o
O000.(2)00,00000 gKZOOOOO

gbooooooooboooooooooooag

gbodgo,obgboboouobobaoogoboa
googooboooboooboooboon.

Quantum Knizhnik-Zamolodchikov equation
(qKZ equation) is a system of ¢g-difference equa-
tions defined by R-matrix which acts on a ten-
sor product of representations over quantum
algebra. Boundary qKZ equation is a system
of g-difference equations defined not only by
R-matrix but also by K-matrix which stands
for reflection on boundary. The double affine
Hecke algebra (DAHA) is an associative alge-
bra which includes affine Hecke subalgebras (g-
deformations of affine Weyl groups).

In my previous studies, the followings are ob-
tained. (1) In terms of a polynomial rep-

resentation of the DAHA, we formulated K-
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matrices and the boundary ¢KZ equation, and
obtained a procedure to construct polynomial
solutions of the equation. We explicitly con-
structed polynomial solutions. We can take di-
mension of reflection freely in the definition of
K-matrices. In the case of partial reflection, we
only have constructed certain polynomial solu-
tions. Relation that R- and K-matrices should
satisfy is called reflection equation. So our K-
matrix is a special solution of the reflection
equation induced from representation theory
(the polynomial representation) of DAHA. (2)
Under certain limit of parameters, special poly-
nomial solutions of the qKZ equation (without
boundary) are factorized into products of Schur
polynomials.

In this year, on the direction of (1), I have been
researching other special polynomial solutions
beyond what we have already obtained in the
case of partial reflection. Also I have been re-
searching a construction of other K-matrices
in terms of representation theoretical method
of DAHA. Moreover, on (2) —

phenomena” of special solutions under certain

“factorization

limit of parameters of the qKZ equation (with-
out boundary), T have continued to calculate
further examples and to formulate the phenom-

ena from a viewpoint of representation theory.

B.OOOO

1. 00 00 : ‘0000 gKkZO000000O
0 Koornwinder 00 OO0 OO”, 0000
000000 (0oOooooooo 17es)
(2011) 124-136.

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

09 (2010) 157-171.

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

c.ooon

1. “CVCO0 DAHAODOOOOODOOOOO
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oooo,2010090.

‘0000 KZOODODOOO Koorn-
winder 00000007, RIMSOODOO
gbooobooooboo,oboooaon
oooo, 20100 80.

“The qKZ equation and its polynomial so-
lutions”, RIMS 0 0 0 0 0O O O O Diagram
algebras and related topicsO, 00O OO
oo, 20100 70.

“O0000DO0O000D00O000 gKZ O
oopDooo»,b0000 20090000
oobo0o0 ooooobboooobooo
g,0o0o0booobooobod, 20090 90.
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Zamolodchikov equation”, O OO OO
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gooood, 20090 70.

“Boundary quantum

D. 00

1.00IBOO : 000000000000
000. (00000000 0000100
oo)

2. 00100 : 00000000, (000

00000 000000 100 000)

3. 00b0bOO0oo0oooboob 4000000
000Do0o0oooooooOo. (DOooo
O00oooooooon)

000000 (KASHIMA Yohei)

A 0000

gbobooboboboboboboboong
obobooboboboboboboboong
gbobobobooboboboboboobo
gbobobooboobobooboboboba
gboboobobobobobooboooonoad
oboboobobOobobobobobooonog
gboboobOoboobobobobobooo
gboboobobobobobobobooond
obobOobobOobobobobooboonog
oboboobobobobobobooboooDg

126
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gbooobobooooobobooooooboo

The purpose of my research is to analyze var-
ious models appearing in condensed matter
physics in a mathematically rigorous way or
by means of numerical methods with a math-
ematical guarantee. In this academic year I
continued working on the rigorous construc-
tion of many-electron systems at positive tem-
perature. By the last academic year I had
proved exponential decay properties of finite-
temperature correlation functions by the per-
turbative method and the multi-scale expan-
These

analysis need to assume that the magnitude

sion over the Matsubara frequency.

of the interaction between electrons is smaller
than some power of the temperature, which
is a big restriction in low temperatures. In
this academic year I improved the temperature-
dependency of the interaction by means of a
multi-scale expansion in the momentum space.
It turned out that some class of many-electron

systems are analyzable in low temperatures.

B.OOOO

1. Y. Kashima : “On the double critical-
state model for type-II superconductivity
in 3D”, M2AN. 42 (2008) 333-374.

. Y. Kashima : “A rigorous treatment of the
perturbation theory for many-electron sys-
tems”, Rev. Math. Phys. 21 (2009) 981-
1044.

. Y. Kashima : “Exponential decay of corre-
lation functions in many-electron systems,

J. Math. Phys. 51 (2010) 063521.

. Y. Kashima :

ifferentials of a singular convex functional

“Characterization of subd-

in Sobolev spaces of order minus one”, J.
Func. Anal. 262 (2012) 2833-2860.

. Y. Kashima : “Exponential decay of equal-

time four-point correlation functions in the



Hubbard model on the copper-oxide lat-
tice”, submitted, arXiv:1204.6470.

c.oogoo

1. A rigorous treatment of the perturbation
theory for many-electron systems, Czech-
Japanese seminar in applied mathematics
2008, 000D00O0O0O0O20080 900

2. Exponential decay of correlation func-
tions in many-electron systems, Czech-
Japanese seminar in applied mathematics
2010, Prague-Tel¢, Czech Republic, 2010
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There exist two fundamental ways to investi-
gate nonequilibrium systems out of equilibrium
statistical mechanics by introducing time evo-
lution. One is to exploit hydrodynamic equa-
tions for the statistical mechanical quantities,
eg. temperature, pressure and entropy, which
is the so-called hydrodynamic limit. The other
is to introduce the transition probability among
the points of the phase space, which means that
one defines a markov process for the probabil-

ity measure on the phase space. (The markov



property should be considered in view of the
causality of mechanics.) The latter way is
based on the master equation:

0]

&P(w;t) = Z[w(w’ — w)PW'st)

w’

—w(w — W) P(w;t)].

The master equation is defined with the transi-
tion probabilities w(w’ — w) between the states
w. In general, one gives the transition prob-
abilities so that the master equation admits
an equilibrium state as the stationary solution,
ie., %P(w;t) = 0. That is, we have focussed
only on the relaxation process to equilibrium.
Recently, I come to have an imagination to a
kind of master equations with hypergeometric
solutions when I compare the master equation

of the zero-range process,

t)

0
& (w,
= [u(wiH)P((...,wi 71,wi+1+1,...);t)
i=1

— u(w;) P(w;t)]

with the contiguity relation of the genenral hy-

pergeometric function,
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My future work will be classification of the
nonequilibrium statistical mechanical systems
with an exact hypergeometric solution of the

master equation.
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Culler and Shalen have established a way
to construct incompressible surfaces in a 3-
manifold from ideal points of the S Lo-character
variety. Takashi Hara (Osaka University) and I
presented an analogous theory to construct cer-
tain kinds of branched surfaces in a 3-manifold
from ideal points of the SL,-character variety.
Such a branched surface induces a nontrivial
presentation of the fundamental group as a 2-
We showed
that ideal points which come from the SLo-

dimensional complex of groups.

character variety give the same incompressible
surfaces, and that for knots ideal points of irre-
ducible components consisting of abelian char-
acters give Seifert surfaces.

Using the theory of least-weight taut normal
surfaces, Agol has showed that if the funda-
mental group of an aspherical 3-manifold with
empty or toroidal boundary has a finite index
subgroup which is RFRS, then the manifold
has a finite cover fibering over a circle. Stefan
Friedl (University of Cologne) and I gave an-
other proof using complexities of sutured man-
ifolds. In our proof we formulated multiple de-
compositions of sutured submanifolds and their
complexities, and discovered a certain kind of
hierarchies of 3-manifolds.

It is known that the twisted Alexander poly-
nomial associated to the character of a lin-
ear representation of the fundamental group
gives a necessary condition for a 3-manifold
to be fibered and an estimate of the Thurston

norm. Dunfield, Friedl and Jackson have con-



jectured that for a hyperbolic knot the twisted
Alexander polynomials associated to characters
on some curve component of the S Ls-character
variety detect fiberedness and the genus of
the knot. Taehee Kim (Konkuk University),
Takayuki Morifuji (Keio University) and I gave
several sufficient conditions for a knot to have
such a curve component, and constructed a
wider class of knots for which the conjecture

is affirmatively solved than ones known before.
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I researched on simple groups that are not uni-
formly simple. I showed the infinite altenating
group with a pseudometric that evaluate the
simpleness, is quasiisometric to the half line.
Shigenori Matsumoto and I studied on dynam-
ical systems by diffeomophisms on a circle, and
constructed C'-diffeomorphisms of the circle
which admit measurable fundamental domains.
Kentaro Mikami, Yasuharu Nakae and I ex-
cuted a calculation on characteristic classes of
formal Hamiltonian vector fields of symplectic
R2.

I take part in a project “Translational Systems
Biology and Medicine Initiative” from Novem-
ber 2007 and “Molecular Dynamics for An-
tibody Drug Development” from April 2010,
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where I study mathematical models for bioin-

formatics.
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Recently, Dyadic Harmonic Analysis has ac-
quired a renewed attention because of its wide
applicability to Classical Harmonic Analysis.
The results due to Petermichl, Nazarov, Treil
and Volberg were cornerstone works, whose in-
vestigations have been continued by many au-
thors. T'wo of the important topics in this sub-
ject are to get sharp one-weight estimates of
usual operators in Classical Harmonic Analysis
and to get necessary and sufficient conditions
of weights for the boundedness of those opera-
tors in the two-weight setting. One way to at-
tack these problems is a dyadic discretization
technique, which is the method used by dyadic
positive operators and I had used this method
for a fractional integral operators. On the other
hand, Martingale Harmonic Analysis is a sub-
ject which has also been well studied. Doob’s
maximal operator, which is a generalization of
the dyadic Hardy-Littlewood maximal opera-
tor, and a martingale transform, which is an
analogue of a singular integral in Classical Har-
monic Analysis, are important tools in stochas-
tic analysis. This field is called Martingale Har-
monic Analysis. For positive operators, there
seems no work done in a filtered probability
space or in a filtered measure space and I try to
generalize the results in the Euclidean space of
the weighted estimate for dyadic positive oper-
ators to those in a martingale setting. I estab-
lish also a complete characterization for which
in a filtered measure space the positive opera-
tor is bounded. Lastly, as a my continued work
of the Kakeya problem, I investigate weighted
norm inequality for directional maximal opera-

tors with radial weights on the plane.
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Let K be a non-archimedean local field, p the
maximal ideal of K and k the residue field of K.
Let p > 0 be the characteristic of k. Let h be
a non-negative integer. The Lubin-Tate space
X(p™) is the Raynaud generic fiber of the for-
mal scheme which is the deformation space of
the formal Ox-module over k of height h and
dimension 1 with some level structures. By
the non-abelian Lubin-Tate theory, the coho-
mology of the Lubin-Tate space realizes the lo-
cal Langlands correspondence (LLC) and the
local Jacquet-Langlands correspondence simul-
taneously. This is proved by Harris-Taylor and
Boyer depending on global automorphic repre-
sentations. A purely local proof of this theo-
rem is not known. An explicit description of
the LLC is not known. Our motivation of our
study is in understanding these two things. To
understand them, we should study the geom-
etry of the Lubin-Tate space at p. If h = 2,
since the dimension of the Lubin-Tate space
is one, an existence of the stable model of it
is known essentially due to Deligne-Mumford’s
theorem. By Jared Weinstein’s study using
perfectoid space, if p is odd, the stable reduc-
tion of the Lubin-Tate curve is well-understood.

So, we want to understand the stable reduction

of the Lubin-Tate curve when p = 2. We deter-
mined the stable reduction of the Lubin-Tate
curve X (p?) with other level structure. As a
result, in the cohomology of its stable reduc-
tion, primitive Galois representations with con-
ductor three appear. Furthermore, in a purely
local manner, we proved the LLC for the repre-
sentations of conductor three (joint work with
Naoki Imai). As a joint work with Naoki Imai,
we also generalized these things to higher di-

mensional case (in progress).
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Poster.
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0000000000000 (arXiv:1204.6600
(pubilished in J.F.A.), arXiv:1210.3924)0 0 O
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oobooobuoooboooboooboo
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I did a research on harmonic analysis on a mar-
tingale framework and on the existence of so-
lutions of diffuse interface model for two-phase
flows of power-law fluids. In the field of mar-
tingale harmonic analysis, I did a research on
the boundedness of positive operators and max-
imal operators in weighted LP spaces. A Frac-
tional Integral operator is an integral opera-
tor with a positive kernel and one can get a
certain dyadic positive operator by discretiz-
ing it using a dyadic lattice. Kerman-Sawyer
(’86) and Cascante-Ortega-Verbitsky (’04, *06)
derived a weighted estimate of positive oper-
ators from weighted estimates of dyadic pos-
itive operators. We generalize these results
using martingale framework. In a o-finite
measure space with a filtration of o-finite o-
algebras, we define positive operators using
conditional expectation. We also investigate
on weighted estimates of Doob’s maximal oper-
ators (arXiv:1204.6600 (pubilished in J.F.A.),
arXiv:1210.3924). These results might be re-
lated to a maximal regularity of a linearization
equation of power-law fluid equations, or more
generally to that of a general class of parabolic
equations. Actually these results were obtained
through an attempt to understand more deeply
these theories.

O We also investigated on the existence of
weak solutions of diffuse interface model for
two-phase power law fluids (arXiv:1302:3107).
Prior to our work, there is a result which treats
an existence of weak solutions of power-law
fluid equations for a single fluid with low pow-
ers (Diening-Ruzicka-Wolf, ’10). We construct
a weak solution of the equations using a Lip-

A

Lipschitz truncation method is one method of

schitz truncation method employed there.

approximating Sobolev functions by Lipschitz
function. It is used for obtaining solutions of

an original equation from solutions of the equa-
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tions with mollified nonlinearities.

B.OOOO

1. H. Abels and Y. Terasawa: “On Stokes op-
erators with variable viscosity in bounded
and unbounded domains”, Math. Ann.
344 (2009) 381-429.

. H  Abels

homogeneous

and Y.

Navier-Stokes

Terasawa: “Non-
systems
with order-parameter dependent stresses”,
Math. Meth. Appl. Sci. 33 (2010)
1532-1544.

3. Y. Terasawa and N. Yoshida: “Stochastic
Power Law Fluids: Existence and Unique-
ness of Weak Solutions”, Ann. of Appl.

Prob. 21 (2011) 1827-1859.

. M. Bulicek, J. Malek and Y. Terasawa: “On
Hausdorff dimension of blow-up times
relavant to weak solutions of general-
ized Navier-Stokes fluids”, Gakuto Inter-
national Series Mathematical Sciences and
Applications, 35 - in memory of Professor
Tetsuro Miyakawa -, (2011) 116-129.

. H. Tanaka and Y. Terasawa: “Positive op-
erators and maximal operators in a filtered
measure space”, J. Funct. Anal. 264

(2013) 920-946.

c.oooo

1. Dyadic, Classical and Martingale Har-
monic Analysis, 0000000000, 0

ooo0,20120 40.

. Dyadic, Classical and Martingale Har-
monic Analysis [I, 0000000000,
ooog, 20120 50.

.0000000000000000000
00000,0000000000,000
0,20120 60.

. Positive operators and maximal operators
in a filtered measure space, 000000
gooooo,0oog, 20120 70.

. Positive operators and maximal operators
in a filtered measure space, 000000
gooooo,0ooog, 20120 90.
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00000,000000000,0000
0o, 20120 110.

. On a diffuse interface model for non-

J. 00booooobooboooog

oboooooooooooooboobon
oboooooooooboboboobon
ubO,000000b00o0b0oo0baoo
goo.

Newtonian two-phase flows with matched
densities, Seoul-Tokyo Conference on ellip-
tic and parabolic PDEs with matched den-
sities, KIAS, Seoul, Korea, 20120 11 0.

In this academic year, I studied following three

topics.

1. On nonexistence of the Cannon-

10.

. On a diffuse interface model for non-

Newtonian two-phase flows with matched
densities, 000000000 DOOOOOO
gooOo,00000 20130 10.

. Positive operators and maximal operators

in a filtered measure space, D 0000 O
Oooo, RIMS, 20130 20.

On a diffuse interface model for non-
Newtonian two-phase flows with matched
densities (0 OO0 OO0 O), International
Conference on the Mathematical Fluid Dy-
namics - on the occasion of Professor
Yoshihiro Shibata’s 60th birthday -, O O
oogooo, 20130 30.

00 00 (MATSUDA Yoshifumi)

A. 0000
gboocooOobooooooboooooa.

1.

Cannon-ThurstonO OO0 00000000
(DODOoooooooon)

Baker O Riley OO OO QOOODO,0000
ooooooDoooooooooooooo
00000000000 Cannon-Thurston
ooo0oo0ouooooooooooDooo
0000 (arXiv:1206.5868).

. Osin0000D0D0000O0000COODO

0000000 (00000,000000
0ooooo)
000000000000000000
0 Osin00000D0000000000
000,000000000000000
000000000000000000
000000000000000000
(arXiv:1301.3201, arXiv:1301.4029).
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Thurston map (joint work with Shin-ichi
Oguni):

Based on the work of Baker and Riley, we
showed that for every non-elementary rel-
atively hyperbolic group there exists an
embedding in some relatively hyperbolic
groups for which the Cannon-Thurston
map does not exist (arXiv:1206.5868).

. On relatively quasiconvex subgroups

of relatively hyperbolic groups (joint
work with Shin-ichi Oguni and Saeko Ya-
magata):

We extended the notion of relative quasi-
convex subgroups of relatively hyperbolic
groups to relatively hyperbolic groups in
the sense of Osin and showed that such
subgroups have several properties which
relative quasiconvex subgroups of finitely
generated relatively hyperbolic groups
are known to have (arXiv:1301.3201,

arXiv:1301.4029).

. On discrete subgroup of circle diffeo-

morphism groups:

I considered discrete subgroups of real an-
alytic diffeomorphisms of the circle which
are free products of cyclic groups. In par-
ticular I studied deformation of such sub-

groups.

B.OODOO

1. Y. Matsudal “Polycyclic groups of diffeo-

morphisms of the closed interval 7, C. R.
Math. Acad. Sci. Paris, Ser. 1347 (2009),
no. 13-14, 813-816.

2. Y. Matsudall “Groups of real analytic dif-

feomorphisms of the circle with a finite im-



age under the rotation number function 7,
Ann. Inst. Fourier (Grenoble) 59 (2009),
no. 5, 1819-1845.

. Y. Matsudd1“Global fixed point for groups
of homeomorphisms of the circle
temporary Mathematics 498 (2009), 151
154.

7 Con-

. Y. Matsuda, S. Oguni and S. Yamagata
“C*-simplicity for groups with non-
elementary convergence group actions ”,
to appear in Houston J. Math., preprint

version is available at arXiv:1106.2618.

c.oooo

1. 000boboagoobodgboooboboaoo

gooo,bssoobogoboboooon,
gbooooooo,20080 80 70.

.0000000000000000000
0,0000000000000,0000
00,20000 20 21 0.

.goooooooooboooo,o0boon
ooooooobo,0o0o0boobooo
O0,0000,20090 90 240.

. C*-simplicity for groups with non-
elementary convergence group actions,
Oooooooooo 201100000, d

gooobo,20110 80 230.

. The universal relatively hyperbolic struc-
ture on a group and relative quasiconvexity
for subgroups, Geometry and dynamics,
Ecole normale supériere de Lyon, France,
16 October 2011.

. Blowing up and down compacta with ge-
ometrically finite convergence actions of a
group, Rigidity School Tokyo 2011/2012,
oood, 20120 30 190.

. Limits of geometrically finite actions of
a group, Geometric Group Theory-Kyoto
2012, DO0O0O0oObOOoOoOooOo, 20120 6
Oor70.

. Limits of geometrically finite actions of a
group, Foliations 2012, University of Lodz,
Poland, 26 June 2012.
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10.

D.

1.

2.

. Limits of geometrically finite actions of a

group, 1 590000000000,000
0,20120 80 270.

Discrete representations of free products of
cyclic groups into the group of circle diffeo-
morphisms, 0000000000 20120

oo00,0000D0po0oooooogo,
20120 100 300.
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I studied Seshadri constants and related topics.
By a joint work with Makoto Miura, we stud-
ied a relation between Seshadri constants and
degrees of defining polynomials. In particular,
we computed the Seshadri constants on some
Fano varieties.

I also studied Mori dream spaces. 1 constructed
some examples of Mori dream spaces with Pi-

card number 2.

B.OOOO

1. A. TtoO “Seshadri constants via toric de-
generations”, to appear in J. Reine Angew.
Math.

. A. TtoO “Okounkov bodies and Seshadri

constants”, submitted.

. A. TtoO “Algebro-geometric characteriza-

tion of Cayley polytopes”, submitted.

4. A. Tto and M. Miurall “Seshadri constants
and degrees of defining polynomials”, sub-
mitted.

c.oooo

1. Algebro-geometric  characterization  of
Cayley polytopes, 00000000, 00

oo, 20120 50.

2. 000000000O00DO0O0O0O00O0

(M. MustataO “The non-nef locus in pos-
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itive characteristic”, arXiv:1109.3825 0 O
0), 000000000000 2012,00
ooooooo, 20120 60.

. Seshadri constants and degrees of defin-
ing polynomials, Workshop Linear Series
on algebraic surfaces, University of Maniz,
Germany, 20120 70 .

. Seshadri constants and degrees of defin-
ing polynomials, Korea-Japan Joint Con-
ference in Algebraic Geometry, Gunsan,
Korea, 20120 8 0O.

. Seshadri constants and degrees of defin-
ing polynomials, Séminaire Arithmétique
et géométrie algébrique, Strasbourg Uni-
versity, IRMA, France, 20120 90.

. Seshadri constants and degrees of defining
polynomials, 000000000000, 0
gooog, 20120 100.

. Seshadri curves in some Fano cases, 0 [
Oooooo,00004d,20120 100.

. Seshadri curves in some Fano cases, 0 O
goooooooogo,oooo, 20120
120.

. An example of a Mori dream space, 0 0 O
00o0ooooooooo,ooog, 2012
0120.

10. Examples of Mori dream spaces with Pi-
card number two, Workshop on birational

geometry, OO0, 20130 10.
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I have been studying inverse problems for par-
tial differential equations. More precisely, I
have been studying the Carleman estimate and
its applications for inverse problems, coefficient
inverse problems, inverse source problem, the
determination of sub-boundary, a stability in a
unique continuation:

1. I studied inverse problems of determining an
electromagnetic potential for the Dirac equa-
tion. I considered the case of the boundary ob-
servation and the case of interior observation. I
proved the Lipschitz type stability estimates re-
spectively. Moreover, in the latter case I proved
the Holder type estimate by observing two com-
ponents of data with four components.

2. I derived the Carleman estimate for the
linear degenerate parabolic equations in diver-
gence form. I considered inverse source prob-
lems and I derived the Lipschitz type stability
estimate and uniqueness. Moreover, extending
these results to strongly coupled linear degen-
erate parabolic system, I obtained stability es-

timate and uniqueness.

B.OOOO
1. Atsushi Kawamoto and Masahiro Ya-
mamoto : “Determination of an electro-

magnetic potential for the Dirac equa-
tion”, Inverse Problems 28 (2012) 115012

(26pp).
c.oooo

1. Inverse problems for linear degenerate
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parabolic equations, Seoul-Tokyo Confer-
ence on Elliptic and Parabolic PDEs and
Related Topics, KIAS(Korea Institute for
Advanced Study), Seoul, Korea, December
2012. (poster session)

. Inverse problems for linear degenerate

parabolic equations, International Confer-
ence on Inverse Problems and Related
Topics 2012, Southeast University, Nan-
jing, China, October 2012. (Invited ple-
nary talk)

.gboboboboobobooooboon

gooooooooooboo,0o0onbo oo
goboob,bobooobo booboon,
20110 20.

. Determination of an electromagnetic po-

tential for the Dirac equation, Thematic
day on Inverse Problems, Institut Henri

Poincare, France, November 2010.
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I am trying to disclose the mechanisms of sud-
den cardiac death so that I seek any precursor
of it. I propose mathematical models for the
mechanisms using experimental data and clini-
cal data. I aim at a clinical application of find-
ings obtained by these simulations to develop a

new treatment.

B.O0OOO

1. M Osaka, H. Murata, Y. Fuwamoto, S.
Nanba, K. Sakai, T. Katoh: “Application
of heart rate variability analysis to electro-
cardiogram recorded outside the driver’
s awareness from an automobile steer-
ing wheel”, Circulation Journal 72 (2008)
1867-1873.

. C. Takimoto, H. Kumagai, M. Osaka,
K. Sakata, T. Onami, T. Kamayachi, K.
IIgaya, T. Saruta, H. Itoh: “Candesartan
and insulin reduce renal sympathetic ner-
vous activity in hypertensive type 1 di-
abetic rats”, Hypertension Research 31
(2008) 1941-1951.

. M. Osaka:

by using a delayed Lorenz map”, Interna-

“Geometric detection of chaos

tional Journal of Bifurcation and Chaos 18
(2008) 3771-3779.

. M. Osaka, E. Watanabe, H. Murata, Y.
Fuwamoto, S. Nanba, K. Sakai, T. Katoh:
“V-Shaped Trough in Autonomic Activity

is a Possible Precursor of Life-Threatening
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Cardiac Events”, Circulation Journal 74
(2010) 1906-1915.

. M. Osaka, R. Tokita, S. Minami: “Volley-
like male GH secretion indicates existence
of an intrinsic 1-h oscillator in the hy-
pothalamus”, Applied Mathematical and
Computational Sciences 1 (2010) 225-242.

. A. Mori, P. Lee, T. Yokoyama, H. Oda,
K. Saeki, Y. Miki, S. Nozawa, D. Azkami,
Y. Momota, Y. Makino, T. Matsubara,
M. Osaka, K. Ishioka, T Arai, T. Sako:
“Evaluation of artificial pancreas technol-
ogy for continuous blood glucose monitor-
ing in dogs”, Journal of Artificial Organs
14 (2011) 133-139.

. M. Osaka: “A modified Chua circuit sim-
ulates a v-shaped trough in autonomic ac-
tivity as a precursor of sudden cardiac
death”, International Journal of Bifurca-
tion and Chaos 21 (2011) 2713-2722.

. M. Osaka and M. Okamura: “Spatiotem-
poral patterns of endangered species road-
kill: Triomote cat-vehicle collisions”, The
Bulletin of Nippon Veterinary and Life Sci-
ence University 61 (2012) 51-59

.00000“DDDOOO0O0000”0CCefiro
15 (2012) 23-27.

10. OOOOOCDO0000000OO00DO0O0o0OO
ooooor"oooooooooi1oooo
O00000000000000 243 (2012)

441-448.

c.oooo

1. Low-order chaos in sympathetic nerve ac-
tivity causes scaling of heartbeat intervals,
The ACP second workshop on* Statisti-
cal mechanics of biological and ecological
systems, Tokyo, Japan, 2008 0 6 .



2. 00000000000000O000O00
000000000,0025000000
00000, 00,20080 110.

. Characteristic Patterns Preceding Lethal
Cardiac Events In Thirty-One 24-Hour
Holter Recordings, The 73th Annual Sci-
entific Meeting of the Japanese Circulation
Society, Tokyo, 2009 0 3 0.

. V-figure change of autonomic nervous ac-
tivity was observed as a possible precur-
sor of sudden cardiac death in heart rate
variability analysis of thirty-three Holter
recordings, 13th Congress of the Interna-
tional Society for Holter and Noninvasive
Electrocardiology, Yokohama, Japan, 2009
o660

. A newly proposed method, a delayed
Lorenz map, detects the chaotic nature of
heartbeats, 36th International Congress of
Physiological Sciences, Kyoto, Japan, 2009

o7d.

. Reliability of detection of cardiac events
by using integrated information of electro-
cardiogram and plethysmogram recorded
from automobile steering wheel, 0 49 0 O
dogooooooo,dod, 20100 60.

.gboboboboobooooooooon
obO,03000000000,00, 2010
o70.

. Elimination of spiral chaos by an ex-
ternal periodic force for the FitzHugh-
Nagumo model. 7th International Work-
shop on Biosignal Interpretation (Como,
Italy) 20120 70.

. A Modified FitzHugh-Nagumo model for
cardiac instabilities: the replacement of a
conductance variable with Ca current as
a slow variable. 4th International Sympo-
sium on Slow Dynamics in Complex Sys-
tems (Sendai, Japan) 20120 12 0.

10. 0 0000000000000 0ODODOO
20120000000000000002012

gogn
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(1) Analysis of oscillation phenomena in nonlin-
ear ordinary differential equations and its ap-
plications : Oscillations arising in nonlinear or-
dinary differential equations are important phe-

nomena in many engineering fields as well as in



mathematics. Ordinary differential equations
with higher order nonlinear terms are studied
in viewpoint of engineering phenomena. Math-
ematical models in biology and ecology are also
studied.

(2) New approach of Poncelet’s closure theorem
using analytic geometry : Euler, Fuss, Steiner
and some other historical mathematicians de-
veloped the relations of Poncelet’s closure theo-
rem after the proof of the theorem using projec-
tive geometry by J-V. Poncelet himself in 19th
century. We study the relations in Poncelet’s
closure theorem using analytic geometry.

(3) Order reduction of nonlinear partial differ-
ential equations using multiple scale analysis :
Modelling of macroscopic phenomena in ocean
waves and/or oscillations of elastic plates is
studied using multiple scale analysis and also
the comparison with the retarded equations

and real phenomena is studied.

B.OOOO

1. B. T. Nohara and A. Arimoto :
relations of Poncelet’s porism for two el-
lipses”, Proc. Japan Acad. 88, Ser. A
(2012) 85-90.

“Some

. B. T. Nohara and A. Arimoto : “Periodic
Solutions of the Duffing Equation with the
Square Wave External Force”, Theoretical
and Applied Mechanics JAPAN, 60 (2011)
359-379.

. B. T. Nohara and A. Arimoto : “0 00 0O
gododoboooooobooooodod
0oooogoa”, RIMS Kokyuroku 1742,
(2011) 108-118.

. Y. Li, B. T. Nohara and S. Liao :

solutions of coupled van der Pol equation

“Series

by means of homotopy analysis method”,
Journal of Mathematical Physics, 063517,
51 (2010).

. B. T. Nohara and A. Arimoto : “Solution
of the Duffing Equation with a Higher Or-
der Nonlinear Term”, Theoretical and Ap-
plied Mechanics JAPAN, 59 (2010) 133-
141.
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6. B. T. Nohara and A. Arimoto : “Non-
existence theorem except the out-of-phase
and in-phase solutions in the coupled
van der Pol equation system”, RIMS

Kokyuroku 1688, (2010) 49-62.

. B. T. Nohara and A. Arimoto : “Non-
existence theorem except the out-of-phase
and in-phase solutions in the coupled van
der Pol equation system”, YK pa iH
CbKWUAN MaTeMaTUUYHUN X
y pHan, 61 (8), (2009) 1106-1129.
Ukrainian Mathematical Journal, 61 (8)

(2009) 1311-1337.

. B. T. Nohara and A. Arimoto : “The mul-
tiple scale analysis of the coupled van der
Pol equation system and its error estima-
tion”, Theoretical and Applied Mechanics
JAPAN, 58 (2009) 89-98.

. K. Inui, B. T. Nohara, T. Yamano and A.
Arimoto : “On Solitons of Standing Wave
Solutions for the Cubic-Qartic Nonlinear
Schrédinger equation”, RIMS Kokyuroku
1637, (2009) 145-158.

10. B. T. Nohara, A. Arimoto and T. Saigo
1 “Governing Equations of Envelopes Cre-
ated by Nearly Bichromatic Waves and Re-
lation to the Nonlinear Schrodinger Equa-
tion”, Chaos, Solitons and Fractals, 35

(2008) 942-948.

c.oooo

1. The

Propagating on an Elastic Plate, Interna-

Nonlinear Schrédinger Equation
tional Conference on the Theory, Methods
and Applications of Nonlinear Equations,

Kingsville, Texas, USA (2012) December.

. Theta logistic 0O O O O O Fisher-
Kolmogorov OO0 OO OO0, O 25
ooooooooooooooooooo
oooooo,000000,20120 120.

. The Nonlinear Schrédinger Equation Cre-
ated by the Vibrations of an Elastic Plate
and its Dimensional Expansion, The 9th

AIMS Conference on Dynamical Systems,



10.

D.

1.

Differential Equations and Applications,
Orlando, Florida, USA (2012) July.

. Some consideration of Poncelet’s porism

using elliptic functions, 2012 Spring West-
ern Section Meeting, Univ. Hawaii at
Manoa, Honolulu, HI, USA (2012) March.

. Relations satisfy Poncelet’s closure theo-

rem: in the case of circle and ellipse, 2011
Korean Mathematical Society fall meeting,
Daejeon, Korea (2011) October.

oooooo—-oooooboooooon
Poncelet 000000 — 2011 OODOO
000000000, 000000 (2011)
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00000, 2010 0000000000
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. Cubic-Quartic Nonliner Schrédinger equa-

tion and its solitary solutions, The Sixth
IMACS Int. Conf., University of Georgia,
Georgia, USA (2009) March.

Non-existence theorem of periodic solu-
tions except out-of-phase and in-phase so-
lutions in the coupled van der Pol equation
system, 0 220 000000000000,
OoO0oog (2009) 20.
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1. Editor of ‘Mathematical Problem in Engi-
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Graphene is a two-dimensional crystal of car-
bon atoms in a honeycomb lattice. Due to the
fascinating physical properties, graphene has
a vast range of potential applications. How-
ever, methods of producing large, high-quality
graphene, which is essential for the practical
applications, have not been established. Chem-
ical vapor deposition (CVD) of graphene by de-
composing carbon feedstock gas on metal foils
has various merits such as large size and low
cost, but it is a problem that the obtained
graphene is polycrystalline. We found that the
crystal quality of graphene grown on single-
crystal metal films deposited on sapphire or
magnesium oxide depends on the surface ori-
entation of the film. We succeeded in grow-

ing high crystal-quality graphene on the copper



(111) film. We also clarified the correlation be-
tween the crystal quality and electronic trans-
port property. Furthermore, we observed the
growth process of graphene on metal foils via
segregation of dissolved carbon atoms in-situ
using electron microscopy. On flat metal foils,
graphene grows continuously across the grain
boundaries of the metal foil, and each graphene

domain can reach millimeter size.
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We try to mathematically understand the
learning mechanism of biological systems, and
to apply it to a variety of problems in the field
of engineering. Particularly, we focus on statis-
tical learning, which enables us to capture the
probabilistic structure inside a large amount of
data, and analyze dynamics and convergence
property of various learning algorithms. We are
also interested in generating mechanisms of bi-
ological signals such as EEG (electroencephalo-
gram), EMG (electromyogram), and voice. and
study on signal processing methods suitable for

analyzing them.
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My research is focused on the pathophysiology
and clinical assessment of hemodynamic status
in cardiovascular diseases using computed to-

mography and magnetic resonance imaging.
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We are studying on the models for measuring
market risk and credit risk. We have studied
the counterparty credit risk model for Credit
Value Adjustment 00 of a netted portfolio. We
also study the efficiency of hedging strategies of
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My research interests are in the study of the
topology of the complement of discriminant di-
visors of semi-versal deformation of isolated hy-
persurface singularities. It is believed that the
homotopy groups of the discriminant varieties
have nice properties. Until now, complete re-
sults have only been obtained for rational dou-
ble points. The main aim of my study is to
understand the homotopical properties for the

case of unimodular singularities.
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tal group of type By, Hiroshima Mathe-
matical Journal Vol.42 No.1(March) 2012,
99-114.
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complement of logarithmic free divisors in
C3, Workshop on Free Divisors, 0 00 O
00, 2011/5/31-2011/6/4.

. The skew growth function N(t) for the
monoid of type Bii and others, Topology
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of singularities and O related topics 111, O
00O, 2012/3/26-2012/3/30.

. Monoids in the fundamental groups of
the complement of logarithmic free divi-
sors in C3, Geometry of lattices and in-
finite dimensional Lie algebras, IPMU 0O ,
2010/3/17-2010/3/19.

. On the fundamental groups of the com-
plement of complexified real line arrange-
ment, 0000000, 000000,
2010/7/2.

. The word problem in the fundamental
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lines, 100 0000O00OO,0000,
2010/9/15-2010/9/18.
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In this academic year, I proved the following
result: Let K be a complete discrete valuation
field of mixed characteristic (0, p) with residue
field k. Denote the absolute Galois group of K
by Gk . In the case where k is perfect, L. Berger
constructed a functor Ngr from the category of
de Rham representations of G to the category
of p-adic differential equations with Frobenius
structure. Then A. Marmora proved a compari-
son theorem between the irregularity of Ngg (V)
and Swan conductor of the restriction V| K (ppn)
with sufficiently large n for any de Rham rep-
resentation V' of Gk . I generalized these two
results to the case where k admits a finite p-
basis; In my generalization, p-adic differential
equation with Frobenius structure and its ir-
regularity are replaced by K. Kedlaya’s (p, V)-
module and its differential Swan conductor re-
spectively, Swan conductor of representation is
replaced by Swan conductor defined by using
A. Abbes-T. Saito’s log ramification filtration
of Gk.

c.oogog

1. “On differential modules associated to de
Rham representations in the imperfect
residue field case”, Symposium on Arith-
metic Geometry, 0 000, 20120 100

“On differential modules associated to de
Rham representations in the imperfect

residue field case”, p-adic cohomology and

152

its applications to arithmetic geometry, [
ooo,20120 100

“On differential modules associated to de
Rham representations in the imperfect
residue field case”, Workshop on Alge-
braic Number Theory, Victoria University
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I have studied a generalization of Taub-NUT
deformations. Taub-NUT deformations are de-
fined for noncompact hyper-Kéhler manifolds
with torus action, which are called toric hyper-
Kahler manifolds.

Toric hyper-Kéahler manifolds have a Euclidean
volume growth, which means that the volume
of the geodesic ball of radius r approximated
rN for r — oo, where N is the dimension of
the manifolds. It is known that we can de-
form the hyper-Kahler metric on a toric hyper-
Kahler manifold by using torus action and ob-
tain another complete hyper-Kéahler metric on
the manifold, whose volume growth is not Eu-
clidean. Such deformations are called Taub-
NUT deformations.

Dancer has defined Taub-NUT like deforma-
tions on ALE spaces of type Dy, which is
not toric. He used a hyper-Kahler metric on
the cotangent bundle of complex reductive Lie
group constructed by Kronheimer. I have gen-
eralized his construction to larger families of
hyper-Kéahler quotients, and introduce a Taub-
NUT deformations of hyper-Ké&hler metrics on
the Hilbert schemes of k-points on C2. The
asymptotic model of the new metric is the sym-

metric product of Taub-NUT metric on C2.
B.OOOO
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Ka&hler manifolds of type A,”, Journal of
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Analysis, Vol. 21, No. 4, 920-949 (2011).

3. A. Futaki, K. Hattori, L. Ornea :“An
integral invariant from the view point
of locally conformally Kéahler geometry”,
Manuscripta Mathematica, Vol. 140, Issue
1-2, (2013) 1-12.
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We obtain the following results on separable
quotients and purely inseparable quotients of
algebraic fibrations of curves, which are applied
to the studies on the classification of algebraic
surfaces.

We first study étale fundamental groups of the
total spaces of fibrations in order to study the
structure of fibrations by means of étale quo-
tients of fibrations. Since the structure mor-
phisms of fibrations appearing in the classi-
fication of algebraic varieties are not neces-
sarily separable, we generalize homotopy ex-
act sequences of étale fundamental groups for
proper separable fibrations to the case where
they are not necessarily separable. In other
words, we study fibrations with non-reduced
geometric fibers. To this end, orbifolds are
introduced within the framework of schemes.
One-dimensional orbifolds may be regarded as
DM stacks.
are studied. The orbifolds associated to fi-

brations are determined by the non-separable

Their étale fundamental groups

fibers, which implies that the non-separable
fibers plays an important role in the determi-
nation of the étale fundamental groups of the
total spaces.

As an application, we give a necessary and suf-
ficient condition for simply connectedness of el-
liptic surfaces in terms of singualr fibers. The
proof is purely algebraic and the method is ap-
plicable in the positive characteritsic case. In
the proof, we classify simply connected orbifold

curves. The result is a generalization of the fol-



lowing classical result: any finitely generated
Fuchsian group admits a torsion-free subgroup
of finite index. These results may be applicable
to the classification of unirational surfaces and
the studies on fundamental groups of algebraic
varieties.

As for purely inseparable quotients, we give a
new construction method of unirational sur-
We remark that this method is tran-
scendental since the construction depends on

faces.

certain results on the existence of appropriate
elements in the Galois cohomology groups. As
an application, we give a negative answer to
Zariski’s question on Zariski surfaces in any
characteristic case: is any Zariski surface of ge-
ometric genus zero is rational? The study is
based on resolution of multiple fibers, which is
related to the period-index problem. We will

discuss them further in the next research.
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OIKONOMIDES Catherine

A.0D00OO

The theory of noncommutative geometry, de-
veloped by Alain Connes O in the 1980s and
1990s, uses algebraic and analytical tools to
describe the O geometry of some noncommu-
tative spaces, such as the leaf space of a fo-
liation.  Foliations have been studied since
the late 1950s as a part of classical differen-
tial geometry. Many important geometrical re-
sults have been obtained. In particular, the
Godbillon-Vey invariant, a geometrical invari-
ant for smooth codimension one foliations, was
defined in 1971. In the late 1970s, Connes de-
fined the C*-algebra of a foliation. He did this
by replacing the usual commutative algebra of
continuous 0 functions on a foliated manifold
by a non-commutative C*-algebra, called the
foliation O C*-algebra, whose construction is
based on the holonomy groupoid of the folia-
tion. Furthermore, Connes proved that the foli-
ation C*-algebra describes sometimes quite ac-
curately the geometrical behaviour of the folia-

tion. In particular, the K-theory groups of the



foliation C*-algebra are sometimes considered
as a foliated analog of the homology groups of a
manifold. Furthermore, Connes defined cyclic
cohomology and proved that all the geometrical
characteristic classes of smooth foliations, and
in particular the Godbillon-Vey O invariant,
can be re-defined as cyclic cocycles on the folia-
tion C*-algebra. By using the pairing between
cyclic cohomology and K-theory, he gave an
index theorem, generalizing the Atiyah-Singer
index theorem, [0 which relates the analytical
index (the cyclic cocycle applied to some K-
theory class) to the geometrical O invariant of
the foliation. However, very few concrete exam-
ples of foliation C*-algebras have been studied
until now. The main nontrivial examples that
are well-known are the irrational rotation alge-
bras, studied by Connes, Rieffel and many oth-
ers, and the foliations of the 2-torus by Reeb”
components, studied by O Torpe. The starting
point of my research was to find more inter-
esting concrete computable geometrical exam-
ples of foliation C*-algebras. Furthermore, the
work of Connes is only concerned with smooth
foliations. On the other hand, the geometry
of foliations whose transverse structure is not
smooth, and in particular of transversely piece-
wise linear foliations (which we will call in short
PL-foliations) has been studied in the 1980s
and O 1990s by Greenberg, Ghys, Sergiescu,
Tsuboi and others. In particular, a discrete
Godbillon-Vey invariant for PL-foliations was
defined geometrically by Ghys and Sergiescu in
1986. For this invariant, there are very simple
nontrivial examples, like the Reeb foliation of
the 3-sphere. More generally, a definition O do-
main for the Godbillon-Vey invariant was given
by T'suboi in 1992. It contains in particular the
set of foliations which are transversely* of class
P, which itself contains both smooth and PL-
foliations. The aim of my research until now
was to extend Connes’s theory of noncommu-
tative geometry to these non-smooth foliations
and to compute some simple nontrivial exam-
ples.

In my PhD thesis and subsequent research, I
extended Connes’definition of the Godbillon-
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Further-

more, I computed O explicitly the index theo-

Vey cyclic cocycle to PL-foliations.
rem for PL-foliations of the 3-torus by"“ slope
components” (meaning essentially foliations
For

these foliations, the discrete Godbillon-Vey in-

of the 3-torus by 2-tori and cylinders).

variant of Ghys and Sergiescu is generally non
zero, therefore this gives 0 us concrete and
simple non trivial geometrical examples for
Connes’index theorem in this extended con-
text. Furthermore, I computed the K-theory
of the C*-algebra of foliations of the 3-torus by
slope components” , thus extending the re-
sult of Torpe on the 2-torus. This result also
showed that the K-theory groups of the folia-
tion C*-algebra reflect in some way the geomet-
rical properties of the foliation.
During the academic year 2012-2013, I mainly
worked on the following topic. For a fixed in-
teger n > 1, I studied the (n + 1)-dimensional
manifolds TXH which are n-torus bundles over
the circle, obtained by suspension of a linear
autmorphism A € SL,(Z) of the n-torus T".
The manifold TXH canonically admits a 1-
dimensional foliation F, called the suspension
flow of A. I studied Connes’ transverse funda-
The trans-

verse fundamental class is a densely defined

mental class for these foliations.

cyclic m-cocycle on the foliation C*-algebra
C*(T ™, F) . Using a famous result of Bost, T
proved that this cyclic cocycle extends to a sub-
algebra By C C*(T3!, F) such that the in-
clusion of B4 in C*(T4 1!, F) induces K-theory
isomorphisms. From there, I computed the K-
theory map K;(C*(T4*', F)) — C induced by
this cocycle, where ¢ = 0ifnisevenori = 1ifn
is odd. This involved a throughout description
of the generators of the K-theory of all tori 7.
Using an argument of the type of Pimsner and
Voiculescu, I also computed the cohomology of
TAH—I
how to generalize this result to other densely
defined cyclic cocycles on C’*(TZH, F). T also
generalized briefly this result to torus bundles
on the torus T*.

the manifolds and gave a description of
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Operator algebra seminar, The University
of Tokyo, May 2010.

. The C*-algebra of codimension one foli-
ations which are almost without holon-
omy, Topology seminar, The University of
Tokyo, July 2011.

. The transverse fundamental class of linear
foliations on torus bundles over the circle,
Operator algebra seminar, The University
of Tokyo, January 2012.

157

5. The transverse fundamental class of linear
foliations on torus bundles over the cir-
cle, Topology and Analysis on Foliations,

Nagoya University, March 2012.

. The transverse fundamental class of sus-
pension flows on torus bundles over the cir-
cle, Foliations and diffeomorphism groups
2012, Tambara Institute of Mathematical
Sciences, The University of Tokyo, Octo-
ber 2012.

SILANTYEV Alexey

A. Summary of Research

We constructed parabolic ideals invariant un-
der the action of elliptic Dunkl operators ob-
tained by Buchstaber, Felder and Veselov. We
constructed the generalized elliptic Calogero-
Moser systems considering the action of these
operators in the corresponding quotient mod-
ules. The construction was generalized to
the case of invariant hypertori using the cor-
responding Dunkl operators constructed in a

work of Etingof and Ma.

It is observed that eigenfunctions of a modified
hamiltonian of elliptic Calogero-Moser system
can be obtained using the kernel function found
by Langmann and it is obtained the relation-
ship of these eigenfunctions with the represen-
tation theory of Ding-Iohara algebra and hence
with the Nekrasov’s functions. The eigenfunc-
tions of the modified hamiltonian can help to
derive eigenfunctions of the original hamilto-

nian.
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case, at Mathematical Physics Seminar,
The University of York, UK, 27 May, 2009.

3. Generalized Macdonald-Ruijsenaars sys-
tems and Double Affine Hecke Algebras, at
workshop ‘Integrable Systems and Quan-
tum Symmetries’, Prague, Czech Repub-
lic, 19-20 June, 2009.

4. Double Affine Hecke Algebras and Gen-
eralized Macdonald-Ruijsenaars systems,
(a poster and a short report) at work-
shop ‘ARTIN (Algebra and Representa-
tion Theory in the North)/Integrable Sys-
tems Workshop’, The University of Glas-
gow, UK, 23-24 April 2010.

5. Generalized Macdonald-Ruijsenaars sys-
tems and Double Affine Hecke Algebras, at

Algebra seminar, The University of York,
UK, 10 March 2011.

6. Singular polynomials for Cherednik alge-
bras form Saito polynomials, The Univer-
sity of Kobe, Japan, 8 February 2012.
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at International Workshop on Tropical and
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GILETTI Thomas

A. Summary of Research

My research is devoted to the study of some
parabolic and elliptic partial differential equa-
tions, namely of the reaction-diffusion type.
Such problems arise in various fields of natu-
ral and physical sciences, where they typically
describe propagation phenomena. I mostly fo-
cus on traveling waves, that is on particular en-
tire solutions connecting two equilibria in both
time and space, and which provide a meaning-
ful way to investigate such propagation dynam-
ics. My work deals with various properties of
those traveling waves and more specifically, in
the past year, on their attractiveness in the re-
lated Cauchy problem.

I collaborated with Professor Matano on the
study of the reaction-diffusion equation with
nonstandard nonlinearities. We retrieve com-

plex dynamics where the profile of solutions



converges not to a unique traveling wave, but to
a collection of several ordered traveling waves
that we call a terrace [5,8]. Our main tool is
the “zero-number” argument, that states that
the number of intersections of two solutions of
a parabolic equation decays in time. Follow-
ing our common work, I applied similar meth-
ods to the convergence to pulsating traveling
waves in some heterogeneous environments [7].
Our next project concerns some non monotone
reaction-diffusion systems, that is which do not
satisfy the comparison principle. As traveling
waves are known to exist [1], we expect spread-
ing properties similar to what is known in the
single equation case. Such an analysis is del-
icate in general but we hope to prove, using
tools from the dynamical systems, that spread-
ing with minimal speed occurs for compactly

supported initial data.
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Amer. Math. Soc.
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6. A. Ducrot and T. Giletti, “Convergence
to a pulsating travelling wave for an epi-
demic reaction-diffusion system with non-

diffusive susceptible population”, preprint.

. T. Giletti, “Convergence to pulsating trav-
eling waves with minimal speed in some

KPP heterogeneous problems”, preprint.

. T. Giletti and H. Matano, “Existence
and uniqueness of propagating terraces”,

preprint.
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Di Proietto Valentina

A. Summary of Research

In this year I focuses on two projects.

The first projects, joint with B. Chiarellotto,
R. Coleman and A. Iovita, gives rise to the
preprint [4]. For a proper semistable curve over
a DVR of mixed characteristics we reprove the
“invariant cycles theorem” with trivial coeffi-
cients i.e. that the group of elements annihi-
lated by the monodromy operator on the first
de Rham cohomology group of the generic fiber
coincides with the first rigid cohomology group
of the special fiber, without the hypothesis that
the residue field is finite. This is done using the
explicit description of the monodromy operator
on the de Rham cohomology of the generic fiber
with coefficients convergent F-isocrystals given
in a work of Coleman and Iovita. We apply
these ideas to the case where the coefficients
are unipotent convergent F-isocrystals defined
on the special fiber: we show that the invariant
cycles theorem does not hold in general in this
setting. Moreover we give a sufficient condition

for the non exactness.

The second project is joint with A. Shiho. Our
goal is to define and study the action of a mon-
odromy operator in the log crystalline funda-
mental group for variety in characteristic p,
which is composed by irreducible components
that meet transversally. We plan to define a
monodromy action, looking at the exactness of
the homotopy sequence for log crystalline fun-
damental group. As a first attempt to study
the homotopy sequence for the log crystalline
fundamental group, but interesting in itself, we
look at the homotopy sequence for the de Rham
realization of the fundamental group for vari-
eties in characteristic 0, with singularities sim-
ilar to those we are interested in, in charac-
teristic p. We study the exactness of that se-
quence for the pro-unipotent realization of the
de Rham fundamental group. We also define a
suitable notion of residue for integrable connec-
tions, which allows us to study the exactness of

that sequence for more general realization of
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the de Rham fundamental groups.
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Brotbek, Damian, Valentin

A. Summary of Research.

My research topics are centered around hyper-
bolicity in the sense of Kobayashi, the theory of
jet differential equations and related problems.
The questions i am working on are of the type:
Given a projective variety X what can be said
about the entire curves contained in X? What
can be said on the positivity of the cotangent
bundle of X? What can be said on the jet dif-
ferential equations on X7 Those questions are
closely related, and the existence of global holo-
morphic jet differential equations vanishing on
some ample divisor can be seen as a first step
towards proving some hyperbolicity type result.
In general, proving that there exists some non-
trivial global holomorphic jet differential equa-
tion vanishing on some ample divisor is a dif-
ficult problem. The main strategy to achieve
such a construction is to use some Riemann-
Roch argument or to use holomorphic Morse
inequalities. However, even once one is able to
construct one global jet differential equation, it
is still difficult to deduce some geometric con-
sequence on the behavior of entire curves in
the given variety X. A question that seems
natural is : is it possible, in some particular
case, to construct jet differential equations ex-
plicitly? By ”explicitly” we understand that we
are looking for the actual equations of the jet
differential equation we are looking for, and not
merely saying that there exists some jet differ-
ential equation.

During my stay in tokyo, i mainly studied the
jet differential equations and other type of ten-
sors on complete intersection varieties in P¥.
In particular, i tried to understand how it is
possible on a complete intersection X, to con-
struct explicitly, in terms of the equations of

X, global holomorphic jet differential equa-
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tions on X, or how to construct explicitly some
other kind of global holomorphic tensors on
X. The tools used are mainly based on com-
putations in Cech cohomology and the careful
study of long exact sequence in cohomology.
The main results can be summarized as fol-
lows : If X is a complete intersection in PV
of dimension n = kc and if X is defined by
c equations Fi,..., F., then, for any positive
integers a, f1, ..., ¢, it is possible to compute
HY(X,8%0x®---®@5%Qx(—a)) as the kernel
of an explicit linear map between explicit and
well understood complex vector spaces. There-
fore it is possible in some situations to con-
struct jet differential equations mainly by com-
puting the kernel of some linear map. Unfor-
tunately, so far i was unable to use this technic
to obtain some consequence for hyperbolicity
problems (the problems i have in mind are a
conjecture of Kobayashi on the hyperbolicity
of generic hypersurfaces of high degree in P
and a conjecture of Debarre on the ampleness
of the cotangent bundle of generic complete in-
tersections of high multidegree and high codi-
mension in PV). However by studying small
deformations of some Fermat type complete in-
tersections (i.e. the equations are of the type
F;, .= ZQI:O arzy), one can construct some in-
teresting examples. In particular one can con-
struct a family of surfaces (X;) for which the
numbers h%(X;, S*Qx,) are non constant. And
one can also construct examples of varieties
proving that the vanishing results for the coho-
mology of the bundles S“'Qx ®@---® S*Qx on
complete intersection obtained by Briickmann

and Rackwitz are optimal.
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In the last academic year, I mainly continued
considering some problems concerning multiple
zeta values.

(a) We give a direct proof of an evaluation for-
mula of Zagier-Brown, who expressed the mul-
,2,3,2,...,2) by odd

zeta values and powers of 7. This evaluation

tiple zeta values ((2,...

formula plays an important role in the proof
of the recent work of F. Brown, who showed
that all periods of mixed Tate motives over Z
are combinations of multiple zeta values and
that all multiple zeta values are combinations
of those having only 2’s and 3’s as arguments.

We prove this evaluation formula by using some

transformation formulas of the generalized hy-
pergeometric series 3F5.

(b) We find two types of nontrivial identities in
the harmonic algebra concerned with multiple
zeta values and give some applications of them.
In particular, we give a pure algebraic proof of
the equivalence of the Zagier-Brown’s evalua-
tion formulas for multiple zeta values and for

multiple zeta-star values.
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tions, Tambara Workshop on Special Vari-
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My study has focused on non-negative solu-
tions to the initial value problem surrounding
reaction-diffusion equations and systems. So-
lutions to such equations formally represent
various reaction-diffusion phenomena, includ-
ing temperature changes in substances that are
caused by chemical reactions, as well as changes
in the numbers of individuals that exist in a
mathematical ecology. There are two kinds of
research, which I studied.

One is about the blow-up in finite time and the
global existence in time of the nonnegative solu-
tions of the equations and systems. Ever since
Hiroshi Fujita’s seminal work in 1966, much re-
search has been done in this area. In particular,
a number of researchers are still actively study-
ing the blow-up of solutions in finite time and
the existence of global solutions to reaction-
diffusion equations. In this talk, I am going
to discuss a few aspects of this vast area of

research, with special attention to evaluation
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methods for blow-up and global solutions to
such equations.

The other is about the blow-up point for the
solutions blowing up in finite time. In particu-
lar, it has been understood that when the ini-
tial value have the maximal value in the space
infinity, there exist the case that the solution
blows up at space infinity. Recently, in relation
to this result, we study the instant blow-up for
the parabolic equations and the quenching for

the mean curvature flow equations.
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(2009), 164-171.
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This work is concerned with analysis of gen-
eralized solutions for some nonlinear evolution
equations with singular diffusivities.

A singular anisotropic curvature flow can be
described as a nonlinear degenerate singular
parabolic partial differential equation of second
order. Such a flow is often used to describe the
motion of phase boundaries of a crystal and also
used in image processing. When the interfa-
cial energy density is crystalline, we proved the
unique existence of the solution for a general
initial polygon. The results improve a method
of numerical computation for crystalline flow
when an initial shape is a general polygon not
necessarily ”admissible”. Moreover, we showed
that the asymptotic behavior of newly created
facets can be approximated by the self-similar
expanding solution in the corresponding sector.
On the other hand, we also focused on a sur-
face diffusion flow with very singular interfa-
cial energy in crystal growth, which is a forth

order nonlinear partial differential equations.
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We studied a property of non-continuous solu-
tion by a very singular interfacial energy whose
growth order is less than or equal to one. For
crystalline energy density we derived an ODE
system with a system of algebraic equation to
describe the solution and local-in-time unique
solvability of the solution for an initial curve in
a special family of piecewise linear funcition.
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 self-similar solution is, roughly
speaking, a solution invariant under a scaling
transformation that does not change the equa-
tion. For some nonlinear partial differential
equations of diffusion type, we wrote a book in-
cluding an easier way to prove that certain self-
similar solutions asymptotically approximate
the typical behavior of those solutions, as well
as basic tools in analysis.

On the other hand, we have proposed a new
method for data separation by a parabolic type

partial differential equation.
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I considered a p-adic analogue of the relation
that Gauss discovered between the hyperge-
ometric series, periods of the Legendre ellip-
tic curves, and the arithmetic-geometric mean.
According to Ramanujan, another three hyper-
geometric series have the formulas similar to
Gauss’ result. Borwein and Borwein general-
ized the arithmetic-geometric mean to relate
them to hypergeometric series. In particular,
the hypergeometric series which corresponds to
the cubic arithmetic-geometric mean is a holo-
morphic solution of the differential equation
that the Gauss-Manin connection on a family
of Hessian elliptic curves gives rise to. I studied
a p-adic analogue of the correspondence.

If p # 3, then the p-adic cubic arithmetic-
geometric mean sequences have a common
limit. However, only p = 3, there exist
the 3-adic cubic arithmetic-geometric mean se-
quences which are not convergent. 1 cor-
responded the non-convergent 3-adic cubic
arithmetic-geometric mean sequences to Hes-
sian elliptic curves, which have good ordi-
nary reduction at 3. I showed that, if the 3-
adic arithmetic-geometric mean sequences are
in a unramified extension of Q3, then the j-
invariants of the Hessian elliptic curves given
as in the correspondence converge to that of
the canonical lift of the ordinary elliptic curves
over a finite field of characteristic 3.

I plan to clear the “periodically” convergence
of the 3-adic cubic arithmetic-geometric mean
sequences in any finite extension of Q3, and to
relate the “limit” to the hypergeometric series

which appears in Borwein’s theorem.
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I also plan to relate the limit of the conver-
gent p-adic cubic arithmetic-geometric mean
sequences to the period of the Tate curve since
Hessian elliptic curves which corresponds to the
convergent sequences are isomorphic to Tate

curves.
B.OODOO
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This year I mainly worked on the classifica-
tion of the homomorphisms between general-
ized Verma modules, that arise from the con-
formally invariant systems, which are called {2
systems, constructed in [4]. Conformally in-
variant systems are systems of differential op-
erators that are equivariant under an action of
a Lie algebra. It is known that such systems of
operators induce homomorphisms between cer-
tain generalized Verma modules. A homomor-
phism between generalized Verma modules is
called standard if it comes from a homomor-
phism between the corresponding (ordinary)
Verma modules, and called non-standard other-
wise. Here it means by the classification of ho-
momorphisms that we classify homomorphisms
in the sense of standard or non-standard. The
classification result shows that conformally in-
variant )y systems yield non-standard homo-
morphisms in quite many cases. It was also
obtained as a consequence that there is an in-
teresting relationship between the standardness
of the homomorphisms and the “special values”
of the €y systems. While the standard maps
are well-understood, the classification of non-
standard maps is still an open problem. I would
like to understand the interesting relationship
so that one may give a systematic construction
of non-standard maps in the future. This re-
sult is in [2] and will appear in Journal of Lie

Theory.
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Type.” (to appear in Proceedings of Japan
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I investigated the moments of the derivatives
of the Dirichlet L-functions to extend the re-
sult of Bui and Milinovich, which asserts that
the rate of the primitive Dirichlet characters yx
(mod q) such that L (1/2, x) # 0 tends to 1 as
Il — oo. By generalizing the results of Conrey,
Rudnick and Soundararajan, I proved that the
lower bound 37 [L®(1/2, x)|2F > q(logg)**+2!
holds unconditionally for primes ¢ and k €
N. DMoreover, I showed that under the as-
sumption of the Generalized Riemann Hypoth-
esis, the upper bound Y |LW(1/2,x)** <
d(q)(logg)" T2H+€ (Ve > 0) holds for k >
0, ¢ € N by extending the recent result of

Soundararajan.
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1. Shintani functions on SL(3,R), Int. J.
Math. Math. Sci. (2011), Article ID:
842806, 33 pages

. A second limit formula for higher rank
twisted Epstein zeta functions and some
applications, Tsukuba J. Math. 35, No.2
(2011), p231-251

. The matrix coefficients with minimal
of the

spherical principal series representations of

K-types spherical and non-
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SL(3,R), J. Math. Sci, Univ. Tokyo, 12
(2012), 1-55

. Lower bounds for the moments of the
derivatives of Dirichlet L-functions, Lith.
Math. J. 52 (2012) (4), 420-434

. Fourth moment of the Epstein zeta func-

tions, to appear in Tokyo J. of Math.

. Upper bounds for the moments of the
derivatives of Dirichlet L-functions, sub-
mitted

. Epsten000000000O0O00O0DO,DO6
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. Higher moments of the Epstein zeta func-
tions, RIMSOOUODO* OOOOOO-00
O00oooooUoooorooo

. Upper bounds for the integral moments of
Dirichlet L-functions, to appear in Josai
Math. Monogr.
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. Zeros of the constant term of the K-Bessel
expansion of Epstein zeta functions. 2011
060300 0000000000000

. On the zero distributions of the derivative
of Epstein zeta functions, 2011 0 70 19
0010000000000

. Epstein000000000000O0O0, 2011
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. Higher moments of the Epstein zeta func-
tions, 20110 110 10 RIMSOOOO O
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. Riemann OO O0O0O0O EpsteinO0 0000
gooobooooo, 20110 120 20
ooooogoo

. On the fourth moment of the Epstein zeta
functions , 2012 0 30 100 OOOO
L-functions of automorphic forms and re-
lated problems (000000000000
0oo)

. Moments of the derivatives of the Riemann
zeta function, 20120 40 140 OO0OO
gooooooooao



8. Lower bounds for the moments of the cen-
tral values of Dirichlet L-functions and
their derivatives, 2012 0 6 0 300 OO
O0oooooOooooooOoo(@moooo
O00oooooooon)

. Moments of the Epstein zeta functions,
20120 90 160, 0000000000
gooooood

10. Upper bounds for the moments of the
Dirichlet L-functions, 2012 0 110 100
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1. The (g, K)-module structures of the prin-
cipal series representations of GL(3, C), O
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000000 5 (2008)

. Spherical functions associated to the prin-
cipal series representations of SL(3, R) and
higher rank Epstein zeta functions, O O
dooooooboooo 23000000
(2012)
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I researched the properties of modular forms
and applications of modular forms for number
theory. There are modular forms such that
some important arithmetic objects (for exam-
ple class numbers) appear in their Fourier coef-
ficients. Researching the properties of Fourier
coefficients of such forms, we can investigate
the properties of difficult arithmetic objects.
Moreover, considering more general modular
forms, we can research more arithmetic objects.
As an application of Hilbert modular forms of
totally real number field F', when F is Ga-
lois over Q and prime p is sufficiently large,
I proved that there are infinitely many CM
(totally imaginary) quadratic extension of F'
whose relative class number not divided by p.
I also obtained a lower bound of the num-
ber of such CM quadratic extension. Further-
more, as a corollary, I proved that under some
mild condition, there are infinitly many CM
quadratic extension whose relative Iwasawa -,
p-invariants vanish.

I expect that I can also show p-adic non-
vanishing of the central value of Hilbert modu-
lar L-functions by the similar method and con-

tinue to research them now.
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1. Yuuki Takai, “An effective isomorphy cri-
terion for mod ¢ Galois representations”,
J. Number Theory 131 (2011), no.8, 1409-
1419.

2. Yuuki Takai, “An analogue of Sturm’s the-
orem for Hilbert modular forms”, accepted

at Algebra and Number Theory.

3. Yuuki Takai,

class numbers of totally real Galois fields”,

“Indivisibility of relative

preprint.
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Theory and Related Topics, 00 00, Ewha
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modular forms.0, The third Keio-Yonsei
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00,20120 50
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I studied Nevanlinna theory and proved the sec-
ond main theorem for compact leaves of singu-
lar holomorphic foliations. By appling this the-
orem to Hilbert modular foliations, I proved an
algebraic degeneracy of entire curves into the

Hilbert modular surface.
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1. Y. Tiba, “The second main theorem of hy-
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Z.272, 2012, 1165-1186,

. Y. Tiba, “Holomorphic curves into the
product space of the Riemann spheres”, J.
Math. Sci. Univ. Tokyo. 18, 2011, 325—
354,

. Y. Tiba, “Kobayashi hyperbolic imbed-
dings into toric varieties”, Math. Ann.
355, 2013, 879-892,

. Y. Tiba, “The second main theorem for en-
tire curves into Hilbert modular surfaces”,
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8. Yusaku Tiba, “The second main theo-
rem for entire curves into Hilbert mod-
ular surface”, Séminaire Arithmétique et
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2013000

9. Yusaku Tiba, “The second main theorem
for entire curves into Hilbert modular sur-
face”, Seminar at Orsay University, 0 O O
0,2013000
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face”, MAGIC seminar, Imperial College
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I am studying about structures of solutions for
the soliton equations and their applications for
other mathematical topics. The main results

are as follows:
1. Vertex operators and backgrounds

We proposed a recursive representation of so-
lutions which is considered as an ultradiscrete
analogue of the vertex operator. We also pro-
posed a class of solutions called “backgrounds”
and proved that we can apply our recursive
representation to these solutions. By virtue of
these results, we have proposed the method to
solve the initial value problem of the ultradis-
crete KdV equation, which can be considered
as an ultradiscrete analogue of the inverse scat-
tering method for ordinary soliton equations
(Joint work with Prof. R. Willox, Prof. J. Sat-
suma, Prof. A. Ramani and Prof. B. Gram-

maticos).
2. Combinatorial representations

We have expressed the soliton solution for the
ultradiscrete Toda molecule equation as the
minimal weight flow of the planar graph and
proven that it solves the equation according
to its sturcture. We also expressed pseudo-
periodic solutions of the ultradiscrete KdV
equation as a maximum of a discrete quadratic
form and proved that these solutions really
solve the equation by employing discrete con-

vex analysis.
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autonomous ultradiscrete KP equation”,
Submitted.



3.00 O0O:
ground solutions for ultradiscrete soliton
equations (0 0O: 000000 O0OOO
oooooooooooog)y,oooo
(2010).

“Vertex operators and back-

. R. Willox, Y. Nakata, J. Satsuma, A. Ra-
mani and B. Grammaticos: “Solving the
ultradiscrete KdV equation”, J. Phys. A:
Math. Theor., 43:482003 (7pp), 2010.

. Y. Nakata: “Solutions to the ultradiscrete
Toda molecule equation expressed as min-
imum weight flows of planar graphs”, J.
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2013.
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Development of new statistical models for di-
rectional time series data in the classes of
nonstationary linear time series models and
Hidden Markov Models with their theoretical
backgrounds. Applications of the models to
forecasting problems on several spatiotemporal
phenomena relating to meteorology and biol-
ogy.
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1. T. Hokimoto and K. Shimizu: “An
angular-linear time series model for wave-
height prediction”, Annals of Institute of
Statistical Mathematics, 60, (2008) 781—
800.

. T. Hokimoto: “Predicting the distribution
of transitional sea surface level based on
Hidden Markov Model”, The 10th China-
Japan Symposium on Statistics, (2010) 98-
101.

. T. Hokimoto and K. Shimizu: “Appli-
cation of hidden markov model for the
sea state analysis”, NEDETAS Conference
(2011) 65-66.
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I study quasi-isometric invariant properties
on metric spaces from a viewpoint of general
topology. Higson, Pedersen and Roe defined
the coarse structure to treat large scale prop-
erties of spaces in more general settings. This
is just considered to be the dual of the uni-
form structure. As a typical example of a
coarse structure different from one which de-
scribes quasi-isometric invariance, they gave
the topological coarse structure induced from
After that,

N. Wright introduced the Cy coarse structure

a compactification of the space.

as the subsets in the domain of a metric func-



tion vanishing at infinity.

In our research, it was shown that these
two coarse structures are essentially identical.
Moreover, we proved that the coarse category
of these spaces is equivarent to the category of
their boundaries at infinity (called the Higson
corona) which coincides with the category of
all compact metrizable spaces and continuous
maps. This result is a topological analogy to
the relation between quasi-isometry maps on
Gromov hyperbolic spaces and quasi-Mobius
maps on their Gromov boundaries. This is a
joint work with Atsushi Yamashita.

A coarse action on an underlying space natu-
rally induces a topological action on its Higson
corona. To understand their relation, we inves-
tigated a condition of a coarse map on the un-
derlying space which induces a fixed point free
homeomorphism on the corona. Then, we gave
a necessary and sufficient condition in the case
of the topological coarse structures. A simi-
lar condition about quasi-isometric embeddings
are also given in the case of any Gromov hy-
perbolic space and Euclidean space. We also
considered the way to express the fixed points
set of a map on the corona by the accumula-
tion points of a closed discrete subset in the

underlying set.
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Coarse Geometry studies geometric objects
from large-scale or asymptotic point of view
while ignoring any structure of bounded size.
This idea is most successfully applied to Ge-
ometric Group Theory, which studies discrete
groups using word-length disctance.

A powerful tool which connects Coarse Geome-
try to topology is that of boundaries at infinity.
It is well known that the hyperbolic plane H?>
(considered as the Poincaré disc model) has a
circle as its geodesic boundary. Likewise, Gro-
mov hyperbolic groups have certain compact
metrizable spaces called boundaries at infinity.
I am studying boundaries at infinity of metric
spaces, and coarse spaces in general, with ap-
plications to discrete groups and their actions
to metric spaces in mind.

In Coarse Geometry, maps that preserve large-
scale strctures of spaces, which are not necces-
sarily continuous, have an important role. In
the realm of metric spaces, this kind of maps
is formulated as quasi-isometries. As a bound-
ary at infinity of a general proper metric space
X (=metric space where each bounded closed
sets is compact) other than Gromov hyperbolic
groups, there is a construction of Higson corona
vX. This corona is compact but not metrizable
in general. Every quasi-isometry X — Y func-
torially induces a continuous map vX — vY,
and my study is about the case X =Y.

When the map f: X — X is a quasi-isometry,

vf: vX — vX is a homeomorphism and one



can ask whether the map vf has a fixed
point. I proved that, when X is doubling
(which is a kind of polynomial growth condi-
tion), vf is fixed-point free if and only if vf
lim, 00 d(f(z),z) = co. This doubing condi-
tion is satisfied by Euclidean spaces R™ but is
not satisfied by hyperbolic spaces H". How-
ever, as is observed by Kotaro Mine, it is not
hard to prove that the above equivalence is also
true when X is a Gromov hyperbolic space, and
in particular, when X = H". A crucial point
in the proof is the use of finiteness of a variant
of the asymptotic dimension, which is a coarse

version of the classical topological dimension.

B.OOOO

1. A. Yamashita :
homeomorphism group of a graph,” Top.
Appl. 157 (2010) 1044-1063.

“Compactification of the

. K. Mine, K. Sakai, T. Yagasaki and A.
Yamashita, “Topological type of the group

of homeomorphisms of the real line,” Top.
Appl. 158 (2011) 572-581.

c.oogd

1. 0000dooboooooooooooao
General Topology 0000 000000OCO
0020080 1200

. J00oooooooooooooooooon
gobooooooboooboob2o09 0 2
oo

Jddddoooooooooooooa
General Topology 0000 O0D0O0ODOOO
20090 1200

000000000 Bestvina-Mess 00O 0
0000 OGeneral Topology DO DO OOOO
ooooo20100 1200

. Cy coarse structures and Smirnov com-
Dubrovnik VII - Geo-
metric Topology, Inter-University Centre,
Dubrovnik, Croatia, 2011 0 7 O .

pactifications,

. Metric compactifications and coarse struc-
tures, OOOO0O0OODOO0OODOOOO2011
0o0nd
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. Cy coarse structures and Smirnov com-
pactifications, 000000000 0OO0O
godoouodooobuoobouooobooao
20110 1000

. Metric compactifications and coarse struc-
tures, 00 DO0OO0OODOOOOOOOO
obooogdz20120 100

Lagooobobgoobobooaobooboaod
7000000000000 O00OO0DbOb
20120 6 0.

10. Coarse structures and Higson coronas,
2012 0 O General Topology Symposium[]

gboooob20120 1200

00 O (YOKOYAMA Satoshi)
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I study solutions about stochastic partial differ-
ential equations such as martingale solutions of

stochastic Navier-Stokes and Euler equations.

B.OOOO

1. S. Yokoyamall “Construction of weak solu-
tions of a certain stochastic Navier-Stokes

equations, Stochastics.

c.ooon

1. Two-dimensional Stochastic Navier-Stokes
equations derived from a certain varia-
tional problem, RIMSOOOOOOOOO
0oo000,0000,20130 20.

GOLGELEYEN Fikret

A.000OO

During my stay period at The Universiyt of
Tokyo, I have mainly focused on three types



of problems under the supervision of Prof. Dr.

Masahiro Yamamoto:

e An inverse problem for the Vlasov-Poisson

system

e Some inverse and direct problems for the

ultrahyperbolic equation
e Rigidity problem

The Vlasov-Poisson (VP) system provides a
statistical description of the dynamics of a large
number of particles which interact by means of
a force field which they generate collectively.
It has found many important applications in
plasma physics and astrophysics. Depending
on the physical situation, the particles and also
the force will be entirely different. For instance,
in plasma physics the particles are electrons or
ions and the force is electrostatic. In stellar dy-
namics, stars play the role of particles and the
force is gravitational.

Most of the previous works in the literature de-
voted to direct problems for VP system, but
we focused on an inverse problem. We studied
the uniqueness and stability of the solution of
the problem under certain restrictions on the
data and desired functions. Such inverse prob-
lems for VP sytems have not been studied suf-
ficiently, so far.

Secondly, we considered some direct and in-
verse problems for the ultrahyperbolic equation
and obtained some new results related to the
uniqueness and conditional stability of the so-
lution of the problems using the Carleman es-
timates.

The (3+1)-

dimensional space-time is of central physical

classical wave equation in

importance, describing the dynamical evo-
lution of many of the physical quantities of
classical and quantum field theories, including
the components of the electromagnetic field.
Its generalization to a world with two or
more time dimensions is an ultrahyperbolic
equation, and thus the study of the properties
of ultrahyperbolic equations provides a useful
window onto the mathematical status and

physical viability of theories involving multiple
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times. However, there is only limited theory
for ultra hyperbolic equations

Finally, we have been considered the problem
of determining a Riemannian metric from the
distances between the boundary points of a do-
main. In Riemannian geometry, this problem
is called the boundary rigidity problem which
has been extensively studied in the last four
decades. But still there are very few global
results for this problem. It is also called in-
verse kinematic problem when the domain is
a bounded subset of Euclidean space and the
metric is conformal the Euclidean one.

In this connection, we also studied a new type
of integral geometry problem (IGP) for differ-
ential forms which occures in the rigidity prob-
lem. We proved the uniqueness of the solution
of the problem in semigeodesic coordinates by
The key

ideas for proving the theorems originates from

using the tools of Fourier analysis.

ideas by the late Professor Arif Amirov.

In application, these problems are related with
the reconstruction of inner structure of an inho-
mogeneous object from the observation of pen-
etrating radiation. The interest in such prob-
lems has grown tremendously in the last four
decades, stimulated by the spectrum of new
modalities of image reconstruction such as X-
ray, MRI, gamma and positron radiography,
ultrasound, seismic tomography, electron mi-
croscopy, synthetic radar imaging and others.
Now, we are in preparation of publication of

our results in the scientific journals.

B.OOOO

1. F. Golgeleyen and A. Amirov: “On the ap-
proximate solution of a coefficient inverse
problem for the kinetic equation”, Math-
ematical Communications 16 (2011) 283-
298.

. A. Amirov and F. Golgeleyen: “Solvability
of an inverse problem for the kinetic equa-
tion and a symbolic algorithm”, CMES-
Computer Modeling in Engineering & Sci-
ences 65 (2010) 179-191.

. A. Amirov, F. Golgeleyen and A. Rah-

manova: “An inverse problem for the



general kinetic equation and a numerical
method”, CMES-Computer Modeling in
Engineering & Sciences 43 (2009) 131-147.

c.ogogg

1. 7 On the approximate solution of an in-
verse problem for the kinetic equation”,
20 October 2012, International Workshop
on Inverse Problems: New trends in the-
ory and applications, Fudan University,
Shanghai, China.

2. ”An inverse problem for the Vlasov-
Poisson system”, 24 October 2012, Inter-
national Conference on Inverse Problems
and Related Topics (ICIP 2012), South-

east University, Nanjing, China.

3. 7On the approximate solution of a co-
efficient inverse problem for the kinetic
equation”, 10 September 2011, ICCES
Special Symposium on Meshless & Other
Novel Computational Methods, Zongul-
dak, Turkey.

4. ” Approximate Solution Methods for an In-
verse Problem for the Kinetic Equation”,
30 June 2010, 2nd European Seminar on
Coupled Problems, Pilsen, Czech Repub-

lic.

5. ”An Inverse Problem for the General Ki-
netic Equation and a Numerical Method”,
International Conference on Computa-
tional & Experimental Engineering and
Sciences, April 08-13, 2009, Thailand.

6. ”The correct flow chart for numerical solv-
ing of an inverse problem by the opti-
mization method”, International Confer-
ence ”Inverse and Ill-Posed Problems of
Mathematical Physics”, dedicated to Pro-
fessor M. M. Lavrent ' ev on occasion of
his 75-th birthday, August 20-25, 2007,

Novosibirsk, Russia.

G. 00O

Postdoctoral research scholarship by Higher
Education Council of Turkey, 1 year at Uni-
versity of Tokyo.
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POZAR Norbert
A.00O0O0Od

1. With Mi-Ho Giga and Yoshikazu Giga, de-

veloped a theory of viscosity solutions on
a periodic domain in an arbitrary dimen-
sion for a model of crystal growth, given as
the total variation flow of a crystalline en-
ergy. The comparison principle and the ex-
istence of solutions via an approximation
by regularized problems have been estab-
lished. The results have been submitted
for publication. Continued this research
with the goal of introducing viscosity solu-
tions for a general level set formulation of
a motion by anisotropic crystalline mean

curvature.

. Established a homogenization result for a

nonlocal free boundary problem of a Hele-
Shaw type in a spatiotemporal media, in-
cluding the uniform convergence of the free
boundaries in the homogenization limit.
The problem serves as a model of an in-
compressible pressure driven flow through
porous medium. The results are being pre-

pared for publication.

. Started to work with Inwon Kim on a ho-

mogenization of the G-equation with mean
curvature, which is a well-known model of
a flame propagation in turbulent media.
The goal of this work is the extension of
the homogenization theory to free bound-
ary problems with a mean curvature since
the available results of the theory have
only been able to address the simplified
model of the G-equation without a mean

curvature.

B.OOOO

1. I. Kim and N. Pozar[d “Viscosity solutions

for the two-phase Stefan problem”, Comm.
Partial Differential Equations 36 (2011)
no. 1, 42-66.

. N. PozarO “Long-time behavior of a Hele-

Shaw type problem in random media”, In-



terfaces Free Bound. 13 (2011) no. 3, 373— 10. Homogenization of a Hele-Shaw-type prob-

395. lem in periodic time-dependent media, [
OO00oDoooooooooooooon
c.ooog ooooo,00oo, 20130 30

1. Viscosity Solutions for the T'wo Phase Ste-
fan Problem, PDE seminar, University of
California, Irvine, USA, 20110 2 0.

2. Homogenization of Hele-Shaw-type prob-
lems in random and periodic media: Long-
time behavior, 0000000000000
Ooo00,00000000,20110 80.

3. Homogenization of Hele-Shaw-type prob-
lems in random and periodic media, Front
propagation, biological problems and re-
lated topics: viscosity solution methods
for asymptotic analysis, 0 0000000,
20110 90.

4. Viscosity solutions for nonlinear elliptic-
parabolic problems, 000000000,
oooo,20120 50

5. A Viscosity Approach to Total Varia-
tion Flows of Non-Divergence Type, 5th
Polish-Japanese Days on Nonlinear Anal-
ysis in Interdisciplinary Sciences - Model-
ings, Theory and Simulations, 0 O, 2012
0o11g

6. Homogenization of a Hele-Shaw-type prob-
lem in periodic time-dependent media,
Seoul-Tokyo Conference on Elliptic and
Parabolic PDEs and Related Topics,
KIAS, Seoul, Korea, 20120 110

7. Homogenization of a Hele-Shaw-type prob-
lem in periodic time-dependent media,
Weak KAM Theory and Related Topics,
ogogdo, 20130 10

8. A Viscosity Approach to Total Variation
Flows of Non-Divergence Type, 0O OO
gododdoooobo,oooooon
0,20130 10

9. Homogenization of a Hele-Shaw-type prob-
lem in periodic time-dependent media, [
god, 20130 20
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0000 G=Sp(2)000000O0O0O0OO0
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o00oo0oDoooooooooooooon
O00000000000000Ress=1E(g,s)
O Fourier OO0 OO OO0O0ODOOOOOOOO
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U000000000D0O0O O exterior square
L-000 critical value 00000000000
000000000000 exterior square L-0
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My main object of my study is automorphic
forms which are the real analytic functions on
the complex upper half-plane or the semi sim-
ple Lie groups related to the Riemann symmet-
ric spaces. In this year, I construct the auto-
morphic forms on several variables as concrete
functions and find out their arithmetic proper-
ties.

Concretely speaking, using gamma functions
and zeta functions, I explicitly describe the
Fourier expansion of the residue of the Eisen-
stein series E(g,s) of weight k associated to
the minimal parabolic subgroup on the sym-
plectic group of degree 2 defined over Q. We
denote it Ress—1F(g,s). And then I show that
its H = GL(2) x GL(2)-period integrals equal
to the product of a special value of the standard
L-functions and a critical value of the exterior

square L-functions on the cuspidal representa-
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tions on GL(2). It causes that I can prove the
algebricity of the critical value of the exterior
square L-functions obtained by the algebricity
of the explicit formula of the Fourier expansion
of Ress=1FE(g,s). This study figures out that
the Deligne’s conjecture on the exterior square

L-functions is true.

B.OOOO
1. Y. Hasegawa and T. Miyazaki : “Twisted
Mellin transforms of the realanalytic

residue of Siegel-Eisenstein series of degree
2”7, Internat. J. Math. 20 (2009) 1011-
1027.

. Y. Hasegawa : “Principal series Whittaker
functions on the real symplectic group of
rank 27, RIMS Kokyufoku Bessatsu. B21
(2012) 111-118.

3. Y. Hasegawa : “Principal series and gen-
eralised principal series Whittaker func-
tions with peripheral K-types on the real
symplectic group of rank 2 7, Manuscripta

math. 134 (2011) 91-122.

c.ooon

1. “A special value of Asai L-function of a
lifting associated with imaginary quadratic
fields”, Center of mathematical sciences,
university of Cambridge UK-Japan winter
school, University of Cambridge[12007 0 1
0.

“Symmetric square L-function of a lift-
ing associated to imaginary quadratic
fields”, 2nd Japanese-German number the-
ory workshop Max Planck Institute for
MathematicsO 2008 O 2 0O .

“Principal series Whittaker functions on
the real symplectic group of rank 2”70 O

O0000ooooooOooooooogon
Oo0o0OOoOoOoOoDoOoODO20080 900

“Twisted Mellin transforms of the real an-

alytic residue of Siegel-Eisenstein series



of degree 2”, Number theory seminar in
Mannhim, Mannhim university, 2009 O 2
O.

“Principal series Whittaker functions with
peripherical K-type on the real symplectic
group of rank 2”7, Number theory seminar
in Mannhim, Mannhim universit, 2009 0 2
O.

“Principal series and generalized principal
series Whittaker functions with peripheral
K-types on the real symplectic group of
rank 2”7, Algebra and number theory sem-
inar, Hausdorff research institute mathe-
matics, 2010 0 2 O .

“Fourier expansion of Eisenstein series and
explicit formula of Whittaker functions on
Sp(2,R) 000000000000 OOOO
oooo,20100 1100

“The third Eisenstein cohomology classes
for symmetric spaces associated to sym-
plectic group”0 000000 ODODODOOO
gooooooooo20120 50.

“The critical values of exterior square
L-functions on GLjy”, Korea-Japan joint
seminar on Number theory and related
topics, Ewha Womans University, 20130 1
O.

10. “Central values of standard L-functions for
Sp(Q)DDDDDDDDDD O00oO0ooo2013

o3d.
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We investigated the problem of defining appro-
priate distance measures or similarities between
samples, from both theoretical and practical
viewpoints based on the kernel method and
sparse representation techniques.

Particularly for the sparse representation, we
mainly dealt with sparse coding problems, that
is, a technique to represent observed data by
sparse linear combination of bases vectors. We
developed a meta-heuristic algorithm for opti-
mizing the combination of bases vectors within
a given computational time. We also developed
a method to learn “mother basis ”for generat-

ing a set of bases from observed data (signals).

B.OODOO

1. H. Hino and N. Reyhani and N. Murata:
“Multiple Kernel Learning with Gaussian-
ity Measures”, Neural Computation, 24(7)
(2012) 1853-1881.

c.ooon

1. An Improved Entropy-Based Multiple
Kernel Learning, International Conference
on Pattern Recognition 2012(ICPR2012),
20120 11 0.

. Sliced Inverse Regression with Condi-
tional Entropy Minimization, Interna-
tional Conference on Pattern Recognition

2012(ICPR2012), 20120 11 0.

. Weight Optimization for Ensemble of
Learners by Information Minimization,
The 2nd Institute of Mathematical Statis-
tics Asia Pacific Rim Meeting, 2012 0 7
O.



10.

11.

A Tree Search approach to Sparse Cod-
ing, Learning and Intelligent Optimization
(LION), 20120 1 0.

. 0000O0oooooOd, Statistical Analy-

sis and Related Topics: Theory, Methodol-
ogy and Data Analysis (SART2012), 2012
O 120.

.Jbooboboooooooooooooon

gboog,go9aooooboboobob
000 (MPS91), 20120 120.

.Joobobooobooboooboooooooon

0,0901000000000000000
(MPS91), 20120 120.

.goobobooobooboboooooooon

oooo,01kobooooobooogo
0000 (IBIS2012), 20120 11 0.

.Joobooboooooooooooooon

gbooooooobooo,b wbooogo
O00000o0oo0oooo (IBIS2012), 2012
gi110.

00000000000000000,
0150000000000000000
(IBIS2012), 20120 11 0.

ooooooooooboboog, goo
obobodoooooboboooooooo
(CVIM), 20120 90O.
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My research work is the theory of analytic
semigroups and the higher order curvature flow
equations. I studied the existence problem for
the surface diffusion equation with nonlinear

boundary conditions in one-dimensional case.

B.OOOO

1. T. Asai : “On smoothing effect for higher
order curvature flow equations”, Adv.
Math. Soc. Appl. 20 (2010), 483-509.

. T. Asai :

and its applications to fourth order equa-

“Quasilinear parabolic equation

tions with rough initial data”, to appear
in J. Math. Sci., Univ. Tokyo.

. T. Asai :
to higher order quasilinear parabolic prob-
lems (00: 000000000O0O0OOOO
0O00D0000),0000 (2013).

“Analytic semigroup approach

c.ogogd

1. On smoothing effect for higher order cur-
vature flow equations, 0 31000000
00o0oooooooooooooooon
O0O0DO20090 80310020090 90 3
a

. On smoothing effect for higher order cur-
vature flow equations, 000000000
goodooboooooooooooog
0020090 90 240020090 90 270
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. On smoothing effect for higher order cur-
vature flow equations, 00 000000
00000000300 2020020090 10
0260

. On smoothing effect for higher order cur-
vature flow equations, 0 40000000
00oooooog20090 100 290

. On smoothing effect for higher order cur-
vature flow equations, 0 00000000
00ooooooooboobooo20090 12
040

. 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, 20100 10 310 0 2010
2060

.01200000000000O00000O
oo0og20110 202100220

. On the existence of self-similar solutions
to the surface diffusion flow equation with
prescribed contact angle and linear bound-
ary condition, 0 000000000000
go00O0oO0Og203000o00o0gogo 40
05010020130 3080090

00 OO (ISHIDA Tomohiko)
(00O DC2)

A.000OO

oboooobo20000000 2000000
gboobooboobobobobobobobo
ooo

I studied quasi-morphisms on the group of area-
preserving diffeomorphisms of the 2-disk and
the 2-sphere as in the preceding year.



B.OOOO

1. Tomohiko Ishidd]“Gel’fand-Fuks cohomol-
ogy on the line and its geometric realiza-
tion”, 0O OO (2009).

. Tomohiko Ishidad “Second cohomology
classes of the group of C'-flat diffeomor-
phisms of the line”, Ann. Inst. Fourier,
62 (2012), no. 1, 77-85 .

. Tomohiko Ishida and Nariya Kawazumill
“The Lie algebra of rooted planar trees”,
to appear in Hokkaido Math. J.

. Tomohiko IshidaO “Quasi-morphisms on
the group of area-preserving diffeomor-
phisms of the 2-disk”, 0 OO0 (2013).

c.0oog

of the
diffeomorphisms  of
Unité de
mathématiques pures et appliquées de
I'Ecole normale de
France, June 2010.

. Second cohomology classes
group of Cl-flat
the line, Séminaire interne,

supérieure Lyon,

. Second cohomology classes of the group of
C'-flat diffeomorphisms of the line, Con-
ference on Geometry and Topology of Fo-
liations, Centre de Recerca Matematica,
Spain, July 2010.

. Second cohomology classes of the group of
C*-flat diffeomorphisms of the line, 0 0 0
oo0oooooooooogo 20100, 0
O000oooooooooo, July 2010.

. Second cohomology classes of the group of
C'-flat diffeomorphisms of the line, 0 O O
O00000oooooo20100,0000
OOoo0, August 2010.

. Abelianizations of groups of diffeomor-
phisms of surfaces, 0000000000
o000 2010, 0000o0oooooog
Oodgd, July 2011.

. The Lie algebra of rooted planar trees, [
ooo0o0ooocobooooo 20110,00
0000000, August 2011.
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. Well-definedness of the Gambaudo-Ghys’
homomorphism, 00 O0000000O0O00O0O
oog 20120, 000000000000
0o0d, July 2012.

. Quasi-morphisms on the group of area-
preserving diffeomorphisms of the 2-disk,
O0o0ooDooDoooogoogo 20120,
O000Doooooooogon, Novem-
ber 2012.

. Quasi-morphisms on the group of area-
preserving diffeomorphisms of the 2-disk,
OO000oooOoooooooooooon
goooooo,oboboogboooboood
00000, December 2012.

10. Quasi-morphisms on the group of area-
preserving diffeomorphisms of the 2-disk,
ooooooooooo, oooo, Jan-

uary 2013.

00 0O (UEMATSU Tetsuya)
(GCOE-RA)
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In my previous studies, I had obtained a nonex-
istence theorem of uniform generators of the
Brauer group of general diagonal cubic sur-
faces parametrized by three coeflicients. In
this research year, I considered a condition on
the base field of diagonal cubic surfaces in the
above theorem. I found that the theorem holds
for various fields satisfying a certain mild con-

dition on the number of fields of degree three



over the base field. For example, any arithmetic
fields and function fields of varieties of dimen-
sion > 1 satisfy this condition if they contain a
primitive cubic root of unity.

I submitted these results as a dissertation.

B.OOOO

1. T. Uematsu: Uniform Representability of
the Brauer Group of Diagonal Cubic Sur-
faces (000 30000 Bravwer 0000
O000O00o0oooO),00240000
gooooo, 20130.

2. T. Uematsu: A non-representability theo-
rem on the Brauer group of diagonal cubic
surfaces, 0 7000000000000,
2013 0O, 101-108.

3. T. Uematsu: On the Brauer group of di-
agonal cubic surfaces, 2012 0, submitted.

4. T. Uematsu: On the Local Evaluation
Maps of the Brauer-Manin Obstruction
(0ooooOoUDOooooOoOoooooo
O000),0020000000000,
20100 .

c.0DoOoo

1. 000 30000 BrauerODODDDOOOO
gooO,000000o0o00o00,bo000
20130 10.

2. 00030000 BrawerDOOODO, 00O
gbOoobooboboo,0oboobooo
oo, 20120 120.

3. On the Brauer group of diagonal cubic
surfaces, 0000000000 ,0000,
20120 100.

4. Braver 0000000 0O0OOOOOODODO,
o0 2400 GCoEDOOOOOOoOoO, O
obOoooobooooobono, 20120 8
0300.

5. 00030000 BrawerOOODODO,D0 7
oooooboooo,oooo, 20120 8
0.

6. On the Brauer group of diagonal cubic sur-
faces, 0000000000, 00000,
20120 40.

7. 0000000000,00 2300 GCOE
obOoooooo,b0oo0boobgoo
oooogo, 20110 80.

UZUN Mecit Kerem
(00O DC3)

A.0DDOO

Our main research goal is to generalize the clas-
sical relation of the étale fundamental group
78°(X) of a smooth proper variety over a p-
adic field k, to the higher Chow groups given
by the higher dimensional class field theory to
non-proper varieties. In this case the role of
higher Chow groups is replaced by motivic ho-
mology by the work of Yamazaki. If a smooth
variety U over k has a smooth compactification
that has a good reduction over k we showed an
isomorphism

HM (U, Z/n(-1)) = HXHYU,Z/n(d + 1)).

ét,c

Here the left hand side is motivic homology
and the right hand side is étale cohomology
with compact supports which is isomorphic to
7¢%(U)/n by Poincaré duality. Main tool for
the proof is the vanishing results on Kato ho-
mology by Saito Shuji, Uwe Jansen and Moritz
Kerz. Our current aim is to improve this results

to any local field.
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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).

2. M.K.Uzun “Motivic Homology and Class
Field Theory over p-adic fields”, Phd.
Thesis The University of Tokyo (2013).

3. M.K.Uzun “Motivic Homology and Class

Field Theory over local fields”, (In

Progress)
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1. Study of branching laws by using D-
modules (3, 8)
The

Aq(X) are a certain class of representations of

Zuckerman’s derived functor modules

reductive Lie groups defined by a kind of in-
duction (called cohomological induction) from
a character of parabolic subalgebra. I obtained
branching laws of A4(\) with respect to a sym-
metric pair (G, H) when the restriction is dis-
cretely decomposable, using D-module realiza-
tion of (g, K)-modules.

2. Branching laws of complementary se-
ries (7)

For complementary series representations of
the indefinite orthogonal group O(1,n), we
obtained explicit branching formula when re-
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stricted to the subgroup O(1,m) x O(n —m).
In this case, the representation is not discretely
decomposable and the restriction contains con-
tinuous spectrum so the branching problem has
more analytic nature. We used L2-model for
complementary series and reduced the branch-
ing problem to the eigenfunction expansion for
a second order differential operator. This is a
joint work with Jan Mollers.

3.
pairs (6)

Double flag varieties for symmetric

For a symmetric pair (G, K) of complex reduc-
tive groups and parabolic subgroups P, @ of G,
K, respectively, we call the product G/Px K/Q
a multiple flag variety for symmetric pair. We
parametrized the K-orbits in G/P x K/Q and
classified the quadruplet (G, K, P, Q) such that
it has an open K-orbit in G/P x K/Q when P
or (Q is a Borel subgroup. This is a joint work
with Xuhua He, Kyo Nishiyama and Hiroyuki
Ochiai.
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1. Y. Oshimdd “Restriction of derived functor
modules to symmetric subgroups”, 0 00O
00000 (2010).

. T. Kobayashi and Y. Oshimal] “Classifica-
tion of discretely decomposable A4(\) with
respect to reductive symmetric pairs”,
Adv. Math. 231 (2012) 2013-2047.

. Y. Oshimal “On the restriction of Zuck-
erman’s derived functor modules A4(\) to

reductive subgroups”, preprint.

. T. Kobayashi and Y. Oshimall “Classifi-
cation of symmetric pairs with discretely
of (97 K)_

decomposable restrictions

modules”, preprint.

. Y. Oshimd] “Localization of cohomological
induction”, to appear in Publ. Res. Inst.
Math. Sci.

. X. He, K. Nishiyama, H. Ochiai, and Y.
Oshimal “On orbits in double flag varieties

for symmetric pairs”, preprint.

. J. Mollers and Y. Oshimal “Restric-

tion of complementary series representa-



tions of O(1, N) to symmetric subgroups”,
preprint.

8. Y. Oshimall “Discrete branching laws of
Zuckerman’s derived functor modules”, 0
O000ooooo (2013).
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0o110.
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. Classification of discretely decomposable
Aq(\) with respect to symmetric pairs,
Branching Problems for Unitary Represen-
tations, Max Planck Institute for Mathe-
matics, 000, 20110 70.

. On the restriction of Aq(\)-modules to re-
ductive subgroups, Analysis on Lie groups,
Max Planck Institute for Mathematics, O
00,20110 80.
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120.

. Classification of symmetric pairs with
discretely decomposable restrictions of
(g, K)-modules, Analysis seminar, Aarhus
University, 00O 00O, 20120 30.

10. On the discretely decomposable (g, K)-
modules, Branching Laws, National Uni-
versity of Singapore, 00O OO0, 2012
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I studied the following two topics:

e Proper actions of Lie groups and discon-
tinuous groups for non-Riemannian sym-

metric spaces.
e Constructions of spherical designs.

Proper actions of Lie groups and discon-
tinuous groups for non-Riemannian sym-
metric spaces:

In the paper [1], T classified semisimple
symmetric spaces G/H that admit proper
SL(2,R)-actions. Furthermore, I proved that
G/H admits proper SL(2,R)-actions if and
only if it admits a discontinuous group which
is not virtually abelian. In this year, I found
an example of non-symmetric (G, H) such that
G/H admits discontinuous groups which are
not virtually abelian but not proper actions of
SL(2,R). I am greatly indebted to Professor
Yves Benoist for suggesting the problem and
for many stimulating conversations.
Constructions of designs on a sphere:

It is known that a spherical ¢-design on S¢
can be obtained as a “product through a hight
function S¢ — [~1,1]" of a t-design on S9!
and an interval t-design on [—1, 1] with respect
to the weight function wg(s) (1 —g2)d=2
([Rabau-Bajnok, J. Approx. Theory (1991)],
[Wagner, Monatsh. Math. (1991)]). In this

year, I generalize the fact above to a theorem

for designs on general measure spaces. Further-
more, by applying it for a Hopf map S% — 52,

I found a new construction of designs on S3.

B.OODOO

1. Takayuki Okuda, of

semisimple symmetric spaces with proper

“Classification

SL(2,R)-actions”, to appear in Journal of
Differential Geometry, 42 pp.

2. Takayuki Okuda, “Proper actions of
SL(2,R) on semisimple symmetric
spaces”, Proc. Japan Acad. Ser. A

Math. Sci. 87(3):35-39 (2011).

.0000,“00000000 zeta0000
0000000000007, 000000
0000000000, B20:57-69 (2010).
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. “Classification of semisimple symmetric
spaces with properly discontinuous actions
of surface groups,” Doctoral Forum of

Mathematics between Fudan and Kyoto

Universities, 0000000 (00O), 2012

g 120.
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“Relation  between

through a Hopf map,”
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Mini-Workshop
on Spherical Designs and Related Topics,
000000 (ooooog), 20120
11 0.

designs

“Designs on compact homogeneous
spaces and an analogue of t-homogeneous
2012 Shanghai Conference on
Algebraic Combinatorics, 000 0O 0OO

(0000O0OOo0Oo), 20120 803.

2
groups,

. “$* 000000000 SU(2)00000
000000007 0000000000
02012, 0000 000000, 20120 8
0.

“O00000000DO0Ob0O0DbOOo00O0
Oy,0200000000000,000
oooooo, 20120 70.

“Semisimple symmetric spaces with prop-

erly discontinuous actions of surface
groups”, Rigidity school, D000 (OO),

20120 30.

“Smallest complex nilpotent orbits with
real points”, Topics in combinatorial rep-
resentation theory, 0000000000
0O (@©Oo),20110 100.

“Relation between nilpotent orbits and
proper actions of SL(2,R)”, Workshop
“Topics in the theory of Weyl groups and
root systems” in honor of Professor Jiro
Sekiguchi on his 60th birthday, 0 0O 0O O
(0DO), 20110 90.



10. “An analogue of Fisher type inequality on
compact symmetric spaces”, Workshop on
algebraic combinatorics, 000000 (O
0ooooo),20110 90.
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(2) 00000000000 Frolicher 0000
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000000000 00000 Frolicher 00O
O000ooOoooooo
3)00000oo0ooUooUooooooo
00 000 Differential Gerstenhaber algebras
0000000O0O0O0o0o0oooooooooo
0000000000000 oooooooo
poisson 0000000 0OODOODOODOOOO
000000o00ooO0o0o0oooooooooo
Oooooooo

(4) (D. Angella00000OOD0OOOOOOO
00 Bott-Chern OO0 0O DO0OOO0DOOOO
O000o0oooO0OoOooOooooOoooooo
0000000 Tseng Yau OO OO OOO
good

(5) (S. Console 0, A. FinoOOOQOOQOOO)
Console-Fino 00 00000OOQO Modifica-
tion0 0000000000 OOOOOOOO
iU Ug o
0000000 Modification 00O OO O0OO
Oo0oooooooo

(6) (A. FinoO L. Vessoni DO DO OOOOO)
0000000 Hermitian-Symplectic0 0 OO
000000, SKT(Strong Kahler with torsion)
O000oo0o0oooooooo

00 (1) I computed the de Rham cohomology
of a general solvmanifold G/T" (compact homo-
geneous space of simply connected solvable Lie
group with a cocompact discrete subgroup I'.)

with local coefficient by using the spectral se-
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quence induced by the Mostow fibration. By
similar idea, I computed the Dolbeault coho-
mology of a complex parallelizable solvmani-
fold.

(2)I proved that the Frolicher spectral se-
quence of a complex parallelizable solvmani-
fold is degenerate at Es-term. 1 also stud-
ied the Frolicher spectral sequences of complex
(3)I
studied the Differential Gerstenhaber algebras

solvmanifolds semi-direct splitting type.

of complex solvmaniofolds and symplectic solv-
manifolds. By using the results of this study,
I study the smoothness of generalized Kuran-
ishi space and the computation of holomorphic
poisson cohomology and give classes of Pseudo-
Kahler solvmanifolds whose mirror images are
themselves.

(4) (with D. Angella) I computed the Bott-
Chern cohomology of complex solvmanifolds. T
also computed the Theng-Yau cohomology of
symplectic solvmanifolds.

(5)(with S. Console and A. Fino) I study re-
lations between Console-Fino modification and
my technique of computation of de Rham co-
homology of solvmanifolds. I applied the mod-
ification of complex solvmanifold to Dolbeault
cohomology.

(6)(with A. Fino and L. Vessoni) I stud-
ied Hermitian-Symplectic structures and SKT
(strong Kéhler with torsion) structures on solv-

manfiolds.
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1. H. Kasuya, Cohomologically symplectic
solvmanifolds are symplectic, J. Symplec-
tic Geom. 9 (2011) no. 4, 429-434

. H. Kasuya, Coeffective cohomology of

symplectic aspherical manifolds. Proc.

Amer. Math. Soc. 140 (2012), 2835-2842

. H. Kasuya, Formality and hard Lefschetz
properties of aspherical manifolds, Ac-

cepted by Osaka Journal of Mathematics

. H. Kasuya, Algebraic hulls of solvable
groups and exponential iterated integrals
on solvmanifolds , Geom. Dedicata 162
(2013), 263-270.
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. H. Kasuya, Minimal models, formality and
hard Lefschetz properties of solvmanifolds
with local systems, J. Diff. Geom., 93,
(2013), 269-298.

. H. Kasuya, Vaisman metrics on solv-
manifolds and Oeljeklaus-Toma manifolds.
Bull. London Math. Soc. (2013) 45 (1):

15-26.

. H. Kasuya, Techniques of computations
of Dolbeault cohomology of solvmanifolds.
Math. Z.273 (2013), no. 1-2, 437-447.

. H. Kasuya,, Hodge symmetry and de-
composition on non-Kahler solvmanifolds.
preprint arXiv:1211.4188

. H. Kasuya,, Geometrical formality of solv-
manifolds and solvable Lie type geometries
Accepted by RIMS Kokyuroku Bessatsu

H. Kasuya, de Rham and Dolbeault Co-
homology of solvmanifolds with local sys-
tems. preprint arXiv:1207.3988

H. Kasuya, Degenerations of the Frol-
icher spectral sequences of solvmanifolds.
preprint arXiv:1210.2661

Differential Gerstenhaber

generalized deformations and

H. Kasuya,
algebras,
weak mirror symmetry of solvmanifolds .
preprint arXiv:1211.4188

D. Angella, H. Kasuya, Bott-Chern co-
homology of solvmanifolds. preprint

arXiv:1212.5708

S. Console, A. Fino, H. Kasuya, Modifica-
tions and Cohomologies of Solvmanifolds.
preprint arXiv:1301.6042

A. Fino,
Tamed complex structures on solvmani-
folds preprint arXiv:1302.5569

H. Kasuya, L Vezzoni ,

goog

. Minimal models, formality and hard Lef-
schetz property of solvmanifolds with lo-
cal systems. 00O O0OOOOOOOOO
oogd 20120 b0 10
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Cordero) University of Santiago de Com-
postela, Spain, 20120 6 0 29 0

. Minimal models, formality, and hard Lef-
schetz properties of solvmanifolds with
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201200000.
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. Dolbeault Cohomology of complex paral-
lelizable solvmanifolds, 0 0000000
oodg 2012000000
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cal systems, 0 5900000000000
O,0000,20120 80 140
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. De Rham and Dolbeault cohomology of
solvmanifolds. SEMINARI DI GEOME-
TRIA, ,University of Pisa Italy, 9, 01, 2013

De Rham and Dolbeault cohomology of
solvmanifolds. The Geometry seminar at
the University of Torinol Italy[] Weds 23,
01, 2013
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I studied about the solutions of linear difference
equations and the normal form of the linear dif-
ference equations. Especially, I constructed the
function about the difference equations, which
correspond to the Sato’s b-function about the
linear differential equations. Sato’s b-function
is very important to argue about the existence
of the formal power series solutions and poly-
nomial solutions. In this yeah, I found that the
same argument about the difference equation

hold, and proved a kind of the index theorem.
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1. 00 O000“Gevrey DO ODOOOOOO
O0000O0”, 00000000 (2010).
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1. Gevrey DO OOOOOODOOODOOOO,
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0000, March 2010.

. A formal theory of difference equations
and differential equations, Recent Devel-
opments in Resurgence Theory and Re-
lated Topics, OO OOOODODODO, June
2010.

.0000000000000, HMA OO
00000000 2011, 0000, January
2011.

. Bounded operators on Gevrey spaces and
additive difference operators (in a view of
differential operators of infinite order), O
0000000, 0000, February 2011.
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I studied the problem of realization of Lie g-
foliations. In particular, I studied this problem
for the case where the Lie algebra g is nilpotent.
I obtained a necessary and sufficient condition
for nilpotent Lie algebras being realizable as Lie
foliations. I obtained a necessary and sufficient
condition for nilpotent Lie algebras which have

rational structures being realizable as Lie flows.
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1. N. Katdd “Transversely affine foliations on
torus bundles over the circle”, master’s
thesis, University of Tokyo (2009).

2. N. Katod “Lie foliations transversely mod-
eled on nilpotent Lie algebras”, doctoral
thesis, University of Tokyo (2013)
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In this study, mathematical models for describ-
ing the spread pattern of infectious diseases
are formulated as systems of partial differen-
tial equations. Their mathematical properties
are investigated, and the purpose is to clar-
ify the mechanism of the spread of diseases
from them. In this year, an age-structured
SIS epidemic model with periodic parameters,
which is thought to be realistic for the sea-
sonal spread of diseases, was mainly focused
on. A Banach space X1 was defined as the set
of locally integrable L!-valued periodic func-
tions, and it was shown that the sufficient con-
dition for the existence of a nontrivial posi-
tive fixed point, which corresponds to the case
where a disease spreads seasonally, of a non-
linear operator on X7 is that the spectral ra-
dius of the Fréchet derivative of the operator
at zero is greater than unity. This implies the
importance of the spectral radius as a predic-
tor of the seasonal spread of diseases. Besides
this model, a nonautonomous SEIRS epidemic
model, a multi-group SVIR epidemic model
and a multi-group SIRS epidemic model were
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studied and similar threshold results were ob-

tained for them.
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demic model with periodic parameters”, J.
Math. Anal. Appl. In Press.

. Y. Muroya, Y. Enatsu and T. Kuniyal
“Global stability for a multi-group SIRS
epidemic model with varying population
sizes”, Nomnlinear Anal. RWA 14 (2013)
1693-1704.

. T. KuniyaO “Global stability of a multi-
group SVIR epidemic model”, Nonlinear
Anal. RWA 14 (2013) 1135-1143.

. T. Kuniya and Y.Nakatal “Permanence
and extinction for a nonautonomous
SEIRS epidemic model”, Appl. Math.
Comput. 218 (2012) 9321-9331.

. T. Kuniyad “Global

with a discretization approach for an

stability analysis

age-structured multigroup SIR epidemic
model”, Nonlinear Anal. RWA 12 (2011)
2640-2655.

. Y. Nakata and T. Kuniyd] “Global dynam-
ics of a class of SEIRS epidemic models in
a periodic environment”, J. Math. Anal.
Appl. 363 (2010) 230-237.
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. Existence and uniqueness results for
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model, 2012 C-J-K International Confer-
ence on Mathematical Biology, 0O 0O O O
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ation, Third International Conference on
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. Global stability analysis with a discretiza-
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epidemic model, 8th European Conference
on Mathematical and Theoretical Biology,
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loquium of Mathematical Biology, O O, O
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A large-scale fluid such as the atmosphere and
ocean is called geophysical fluid. Ekman lay-
ers are layers appearing in the atmosphere and
ocean. From a mathematical view, Ekman
layer is a stationary solution of a geophysical
system. I study the stability and instability of

the Ekman layer.

B.OOOO

H. Koba, A. Mahalov and T. Yoneda, “Global
well-posedness for the rotating Navier-Stokes-
Boussinesq equations with stratification ef-
fects”. Adv. Math. Sci. Appl. (2013) Vol.22,
No.1, pp.61-90.

H. Kob4 Nonlinear Stability of Ekman Bound-
ary Layers in Rotating Stratified Fluids” to ap-
pear.

(0 000 )H. Koba, “Analysis on the Rotating
Navier-Stokes Boussinesq Equation with Strat-
ification effect (0000000 0D0OOO0OOO
ooooooog).

(0 000)H. Koba “Stability of Navier-Stokes-
Boussinesq Type Systems (000000000
ooooooooooooooo)”.
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Externship Internatinal Workshop on

Mathematical Fluid Dynamics, Waseda
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“Asymptotic stability of Ekman layers”,
International Research Training Group
1529 Darmstadt-Tokyo Spring School
2011, TU Darmstadt, February 28 - March
3, 2011 (Darmstadt, German).
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tem”, International Research Training
Group 1529 Summer Courses on Mathe-
matical Fluid Dynamics, TU Darmstadt,

July 6 - 8, 2011 (Darmstadt, German).

5. “Weak solutions of an Ekman perturbed
system, the uniqueness, and the smooth-
ness”, International Research Training

Group Seminar, Department of Math-

ematics, Technical University of Darm-

stadt, November 19, 2011.

6. “Asymptotic stability of Ekman boundary
layers in rotating stratified fluids”, the 4th
Japanese-German International Workshop
on Mathematical Fluid Dynamics Waseda
university, November. 28 - December. 2
2011 (Japan).

7. “On Energy Inequality, Smoothness and
Large Time Behavior for Weak Solutions
of an Ekman Perturbed System ”, O 13
O0o0o0oooooo,0o0o0ooooo,
20120 20 170-180.

8. “Asymptotic stability for a geophysical
system 7, RIMS Workshop on 0 Mathe-
matical Analysis in Fluid and Gas Dynam-
ics, RIMS Kyoto University, July 4, 2012.

9. “000000000000000000
OO0”, 201200000 (00), 0000,
20120 90 21 0.

10. “On Stability of Navier-Stokes-Boussinesq
Type System and Ekman layers”, Ober-
wolfach Workshop—Geophysical Fluid Dy-
namics, Oberwolfach, 17 February - 23
February 2013 (Oberwolfach, German).
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The ultradiscrete sine-Gordon equation is ob-
tained by ultradiscretizing the discrete sine-
Gordon equation. The symmetrized max-plus
algebra and ultradiscretization procedure with
it are used. The equation and the solutions
between discrete and ultradiscrete versions ex-
hibit highly direct correspondences, which dis-
tinguishes this work from previous research.

The noncommutative version of the discrete
and ultradiscrete sine-Gordon equations are ob-
tained for the first time. Relations to other
integrable systems including the noncommu-
tative discrete KP equation are revealed, and
the solutions are constructed by the Darboux
As a

result, we have a complete set of commutative

transformation and ultradiscretization.

and noncommutative versions of the contin-
uous, discrete, and ultradiscrete sine-Gordon

equations.
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1. K. Kondo :
of solutions to noncommutative integrable
systems”, Phys. Lett. A 375 (2011) 488-
492.

“Sato-theoretic construction

2. K. Kondo :
identities for the noncommutative KP and
CKP hierarchies”, J. Phys. A: Math.
Theor. 44 (2011) 375202.

“Discretization of bilinear

3. K. Kondo : “Symmetrized Max-Plus Alge-
bra and Ultradiscrete sine-Gordon Equa-

tion”, submitted.



SUTHICHITRANONT Noppakhun
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Noppakhun has studied local conformal framed
nets as given by Kawahigashi-Longo. He par-
tially proved the existence of holomorphic local
conformal framed nets by extending a tensor
product of Virasoro net of central charge 1/2
Vir?/lfn using a pair of binary codes of length
16n (C,D). The pair (C, D) satisfies the fol-

lowing conditions:
1. the code D is triply even;

2. (1,1

g Ly e

, 1) belongs to the code D;
3. the code C is the dual code of the code D.

This structure is an operator algebraic coun-
terpart of holomorphic framed vertex operator

algebras constructed by Lam-Yamauchi.
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1. Y. Kawahigashi and N. Suthichitranont:
“Construction of holomorphic local confor-
mal framed nets”, to appear in Int. Math.

Res. Notices.
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My main concern is invariants of algebraic
curves and linear series. It is important to de-
termine invariants of a curve X admitting a
morphism f onto a curve C in terms of C' and
f-

For fixed curve C' and degree of f, it is hard
to grasp linear series on X of small genus. Let
W (X) C Pic?X denote the locus of (the lin-
ear equivalence classes of) the divisors D of de-
gree d such that dim|D| > r. I used the Brill-
Noether theory on W} (X) and W] (C) to find
the Clifford index of X of small genus.

I studied the projective space bundle
P(f.Ox (0)) over the base curve C deter-
mined by a divisor 0 on X. In particular, I
considered the case in which the degree of f
I

established a sufficient condition that 9 is not

is two and 0 computes the gonality of X.

the pull-back of a divisor on C. A result on
the Clifford index of X was also obtained.

In case of triple covering, the curve X can be
embedded into the ruled surface P (€) over C,
where & is the Tschirnhausen module of the
covering map f. I succeeded in constructing
examples of X whose gonality is achieved by
a base-point free pencil on P(£) and cannot
be computed by the pull-back of any pencil on
C. This problem was left unsolved in my M.S.

thesis.
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1. O. Nozakil“Gonalities and Clifford Indices
of Curves on a Ruled Surface”, M.S. thesis,
the Univ. of Tokyo (2010).
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We applied our integral formula of volumes to
the family of graded linear series constructed
This solves the
conjecture raised by Witt—Nystrom so that the

from any test configuration.

sequence of spectral measures for the induced
C*-action on the central fiber converges to the
canonical Duistermatt—Heckman measure de-
fined by the associated weak geodesic ray. As
a consequence, we show that the algebraic p-
norm of the test configuration equals to the LP-
norm of tangent vectors. Using this result, We
gave a natural energy theoretic explanation for
the lower bound estimate on the Calabi func-
tional by Donaldson and proved the analogous

result for the Kéhler—Einstein metric.
B.OOOO
1. T. Hisamoto: “Restricted Bergman kernel

asymptotics.” Trans. Amer. Math. Soc.
364 (2012), 3585-3607.

2. T. Hisamoto: “On the volume of graded

linear series and Monge-Ampeére mass.”
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Math. Z., doi:10.1007/s0020901211336.

3. T. Hisamoto: “Remarks on L2-jet ex-
tension and extension of singular Hermi-
tian metric with semipositive curvature.”

arXiv:1205.1953., submitted.

4. T. Hisamoto: “On the limit of spectral
measures associated to a test configura-
tion.” preprint. arXiv:1211.2324., submit-
ted.

c.oooog

1. 000000000 b0obooooooon
oobo,00000 201200 OO,000
ooo0,20120 30 270.

. On the volume of graded linear series and
Monge-Ampere mass, 0000000, O
ooooo,20120 70 40.

oooooooooooobobooboo
uboooooooboo,boobaoo
ooo,b0000,20120 vO090.

. Equilibrium measure of graded linear se-
ries and application to the problem of
constant scalar curvature Kéahler metric,
HAYAMA Symposium on Complex Anal-
ysis in Several Variables XV, 0O OO0O0O
oo0,20120 70 230.
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130,140.

. Asymptotic analysis of graded linear series
and the problem of constant scalar cur-
vature Kaher metric, Conference of Sev-
eral Complex Variables, Henan University,
Henan, China, 20120 80 18 0.
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Nagoya-Tongji Joint Workshop
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on Bergman Kernel, Tongji University,
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9. On the limit of spectral measures associ-
ated to a test configuration, The Special
Complex Analysis Seminar, Chalmers Uni-
versity of Technology, Gothenburg, Swe-
den, 20120 100 11 0.

10. On the limit of spectral measures associ-
ated to a test configuration, The 18th In-
ternational Symposium on Complex Ge-
ometry, 00000 0OODOO,0000,
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The field of study is Iwasawa theory for modu-
lar forms. This academic year, we constructed
n-cocycles associated to Hilbert modular forms
over a totally real number field F' of degree
n = [F : Q] and gave a cohomological treat-
ment of the special values of the L-function at-
tached to Hilbert modular forms. The purpose
of this work is to carry out the first step to-
wards the generalization of Stevens and Green-
berg—Vatsal methods and the Iwasawa main
conjecture for Hilbert modular forms in the

residually reducible case.
B.OOOO

1. Y. Hirand]“Congruences of modular forms
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thesis (00000000 DOOODOOOOO
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In this year, I studied the multiplier ideal
sheaves associated to singular metrics with
minimal singularities and the Nadel vanishing
theorem for the multiplier ideal sheaves. As re-
sults, I obtained some vanishing theorems for
the cohomology groups of the adjoint bundles
with the multiplier ideal sheaves, under some
assumption on the regularity of singular met-
rics. For the proof, I established a slight gener-
alization of Kollar’s injectivity theorem (which



is genaralized by Enoki, Fujino), and apply the
asymptotic cohomology vanishing theorem. I
expect that we can remove the assumption on
the regularity of singular metrics in the future,
by using equisingular approximations. Further,
T expect to give the proof of the Nadel type van-

ishing theorem on a compact Ké&hler manifold.
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ture of holomorphic line bundles with

Matsumurald “On the curva-

partially vanishing cohomology”, RIMS
Kokytiroku, 1783, (2012) 155-168.

. Shin-ichi Matsumural “Asymptotic coho-
mology vanishing and a converse to the
Andreotti-Grauert theorem on surfaces”,
to appear in Annales de I'Institut Fourier,
63, (2013).

. Shin-ichi Matsumurd1“An ampleness crite-
rion with the extendability of singular pos-
itive metrics”, to appear in Mathematische
Zeitschrift, 273 no.1, (2013) 43-54.

. Shin-ichi Matsumural “Restricted volumes
and divisorial Zariski decompositions”, to
appear in the American Journal of Math-

ematics.

. Shin-ichi Matsumural “Weak Lefschetz
theorems and the topology of zero loci of
ample vector bundles”, preprint, submit-
ted.

. Shin-ichi Matsumurall “The Nadel vanish-
ing theorem for the multiplier ideal sheaves
associated to metrics with minimal singu-

larities”, preprint, submitted.
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I am working on CR geometry, in particular
on its connection with asymptotically complex
hyperbolic (ACH) manifolds.

On bounded strictly pseudoconvex domains,
metrics such as the Bergman metric and the
complete Kahler-Einstein metric with negative
scalar curvature diverge at the boundary at in-
finity in such a way that it recovers the CR
structure on the boundary. ACH manifolds are
the ones equipped with metrics that have the
same property. The general notion of ACH
manifolds admits the cases in which the bound-
ary CR structure only satisfies the partial inte-
grability. CR manifolds with this weaker no-
tion of integrability also fall in the category
of parabolic geometries, and they are impor-
tant when we consider the deformations of CR
structures.

In these few years I am studying the total CR
Q-curvature, which is an invariant of compact
strictly pseudoconvex CR manifolds. While it
is always zero for known cases of integrable CR
manifolds, I had proved that it has a nontrivial
first variational formula if we extend the notion
to the partially integrable case. This year I
showed the second variational formula under
some special assumptions. Similarly to the case
of conformal geometry ([2] in the section B), the
proof is based on the so-called Graham—Jenne—

Mason—Sparling construction.
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Gray-Scott model is a two-component reaction-
diffusion system and it is also known as an vari-
ant of the autocatalytic model. In joint work
with Mikio Murata (Tokyo University of Agri-
culture and Technology), we discretized and ul-
tradiscretized Gray-Scott model.

Changing parameters in the system, solutions
of Gray-Scott model reveal various spatial pat-
terns. The discretization and the ultradis-
cretization have solutions that give similar spa-
tial patterns to those given by solutions of the
partial differential system by changing the pa-

rameters.
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a discrete semilinear heat equation, Dis-
crete Contin. Dynam. Systems 31 (2011),

209-220.
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ference Equ. Appl. Available online 9
Feb 2012, DOI:10. 1080/10236198. 2011.
651134.
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5. K. Matsuya: Blow-up of solutions to a
Dirichlet problem for the discrete semi-
linear heat equation, preprint,
arXiv: 1211. 1192.

6. K. Matsuya and M. Murata: Spatial pat-
tern of discrete and ultradiscrete Gray-
Scott model, 0 OO .
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Existence and non-existence of global so-
lutions for a discrete semilinear heat equa-
tion,

UT Numerical Analysis Seminar, The Uni-
versity of Tokyo, May 2010

. Blow-up of solutions for a nonlinear differ-
ence equation,
HMA Special Seminar, 2011 Winter, Hi-

roshima University, January 2011

. Blow-up of solutions for a nonlinear differ-
ence equation,
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. The blow-up of the solution for a discrete

semilinear heat equation,



Nonlinear Evolution Equations and Dy-
namical systems 2012, poster and oral, Or-
thodox Academy of Crete, 11 July 2012.
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In this year, I studied mainly the mirror sym-
metry for smooth Calabi—Yau 3-folds of Picard
number one which degenerate to general com-

plete intersections in Hibi toric varieties.
B.OOOO
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arXiv:
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als. arXiv: math.AG/1301.7633.
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I am interested in the blow-up phenomenon
and the traveling wave of the reaction-diffusion
equations. I have studied mainly the Keller-
Segel model describing the aggregation of slime
molds. In the past one year, I found the thresh-
old value of the mass concerning the lower
bounds of a Lyapunov functional of parabolic-
parabolic Keller-Segel system with degenerate
diffusion. Moreover, I proved the time-global
existence of solutions of this system under the
assumption that the mass of the first compo-
nent is below the threshold value. Our ap-
proach is to formulate the problem as a gra-
dient flow on the product space of Wasserstein

space and L2-space.
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0 (2012).
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[G] J. Greene, “Hypergeometric functions over
finite fields,” Trans. Amer. Math. Soc. 301(1)
(1987), 77-101.

[Y] J.-D. Yu, “Variation of the unit root along
the Dwork family of Calabi—Yau varieties,”
Math. Ann. 343 (2009), 53 78.

I made a research on a relationship through
certain hypersurfaces of ]P’f;q between two kinds
of hypergeometric functions; the hypersurfaces
considered have the defining equation of the
form

n+1

> T + XTIy ... Tpyr =0,

i=1
where ay,...,a,41 are vectors of with coeffi-
cients in natural numbers, ci,...,c 41 are el-
ements of Fy* and A is an element of F such
that the hypersurface is smooth.
One of the hypergeometric functions related
is the usual hypergeometric series with coef-
ficients in the Witt ring of ;. We may tell,
by using the hypergeometric series, whether the
crystalline cohomology of this hypersurface has
a unit-root or not, and if it is the case, we may
give an explicit formula for the unit-root. This
result is a direct generalization of a result of Yu
[Y] on the Dwork family.
The other hypergeometric function related is
the “hypergeometric function over finite fields”
introduced by Greene [G]; this is a function
from F, to Q. I gave an explicit formula for
the zeta function of the hypersurface by using
these zeta functions.
An interesting point is that the parameters
two hypergeometric functions appearing corre-
spond to each other.
[G] J. Greene, “Hypergeometric functions over
finite fields,” Trans. Amer. Math. Soc. 301(1)
(1987), 77-101.
[Y] J.-D. Yu, “Variation of the unit root along
the Dwork family of Calabi—Yau varieties,”
Math. Ann. 343 (2009), 53-78.

c.0oon
1. Finiteness of Crystalline Cohomology of

Higher Level, 0000000000, 00
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adic differential equations, 0 0O O 0O, 2010
O60.
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ooo,20100 60.
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I am studying the Navier-Stokes equations in
spaces of bounded functions. We derived a suf-
ficient condition of a domain for the analytic-
ity of the Stokes semigroup on L*° and as ex-
amples, also showed bounded and exterior do-
mains satisfy such the condition in [1], [2]. Al-

though our argument was a contradiction argu-
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ment called a blow-up argument, we gave a di-
rect proof later based on Masuda-Stewart type
method [3]. This clarifies that the angle of ana-
lytic semigroup is 7/2. Moreover, it turned out
that the Stokes semigroup forms an analytic
semigroup on L also subject to the Navier-

type boundary conditions.

B.OOOO

1. K. Abe, Y. Giga, Analyticity of the Stokes
semigroup in spaces of bounded functions,

Acta Math, to appear

. K. Abe, Y. Giga, The L°°-Stokes semi-
group in exterior domains, Hokkaido Uni-
versity Preprint Series in Mathematics, no.
1011 (2012)

. K. Abe, Y. Giga, M. Hieber, Stokes resol-
vent estimates in spaces of bounded func-
tions, Hokkaido University Preprint Series
in Mathematics, no.1022 (2012)

.00 o0,0b0b0oboobooobooogoon
L'000000000000,034000
000000000000 (2012), 339-348.

. K. Abe, Some uniqueness result of the
Stokes flow in a half space in a space of

bounded functions, preprint
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1. The L*°-Stokes semigroup in exterior do-
mains, 9th AIMS conference, Orlando,
July 2 ,2012

. The L*°-Stokes semigroup in exterior do-
mains, Conference on Complex Fluids,
Darmstadt, July 12, 2012

. Masuda-Stewart method to the Stokes
equations, PDEs in Mathematical Physics
seminar in Seconda Universita degli Studi
di Napoli, Caserta, October 11, 2012

. Stokes resolvent estimates in spaces of
bounded functions, PDE seminar in TUD,
Darmstadt, October 16, 2012



. Stokes resolvent estimates in spaces of
bounded functions, PDE seminar in Uni-
versity of Paderborn, Paderborn, Novem-
ber 20, 2012

. Stokes resolvent estimates in spaces of
bounded functions, Seoul-Tokyo Confer-
ence on Elliptic and Parabolic PDEs and
Related Topics, KIAS, Seoul, November
29, 2012

. Stokes resolvent estimates in spaces of
UK-Japan Winter
School: Nonlinear Analysis, King’s College

bounded functions,

London, London, January 8, 2013

. Stokes resolvent estimates in spaces of
bounded functions, IRTG
Darmstadt, January 10, 2013

conference,

. The L°°-Stokes semigroup in exterior do-
mains, 0000 NLPDEODOODO, D000
0o0ooooooooogg,20130201
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I have been studying PDEs with boundary con-
ditions of friction type. In this year, first I
performed numerical computations for the 3D
Stokes equations with slip or leak boundary
conditions of friction type, which gave a result
similar to the 2D case. Second, I improved the
Uzawa method used for the previous compu-
tation, by combining it with a concept of the
Active/Inactive sets appearing in optimal con-
trol problems, to propose a new method. As
a result, I was able to reduce the number of
iterations required to obtain a numerical so-
lutions. Third, I proposed a method to nu-
merically solve the Stokes equations with a slip
boundary condition in a non-polygonal domain
with a smooth boundary, like disks, where the
constraint u - n = 0 is imposed in a weak man-
ner by a penalty method. In a convex domain
an error estimate of O(h) is proved, and so I
will try to extend the result to the case of a

general smooth domain.

B.OOOO

1. T. Kashiwabara:

of the non-stationary Navier-Stokes equa-

“On a strong solution

tions under slip or leak boundary con-
ditions of friction type”, J. Differential
Equations 254 (2013) 756-778.

. T. Kashiwabara: “On a finite element ap-
proximation of the Stokes equations under
a slip boundary condition of the friction
type”, Jpn. J. Ind. Appl. Math. 30 (2013)
227-261.

. T. Kashiwabara and I. Oikawa: “Remarks
on numerical integration of L' norm”,

JSIAM Letters 5 (2013) 5-8.

. T. Kashiwabara:

for Stokes equations under leak boundary

“Finite element method

condition of friction type”, submitted.
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2. Finite element method for the Stokes equa-
tions under frictional boundary conditions,
YIC2012, April 2012, University of Aveiro,

Aveiro, Portugal.

3. On a strong solution of the Navier-Stokes
equations under slip or leak boundary con-
ditions of friction type, EASIAM 2012,
June 2012, National Taiwan University,

Taipei, Taiwan.

4. Finite element approximation for Stokes
equations under slip or leak boundary con-
ditions of friction type, The 4th CJK, Au-
gust 2012, Piazza Omi, Otsu City, Shiga,

Japan.

5. 000000000ob0oboobooooon
ooooo,040000000000000
20120 9,10000000000O0DO0O.

6. Stokes and Navier-Stokes equations under
slip or leak boundary conditions of friction
type, MOX Seminar, February 2013, Di-
partimento di Matematica, Politecnico di
Milano, Italy.

7. On a strong solution of the Navier-Stokes
equations under slip or leak boundary con-
ditions of friction type (poster section),
ICMFD on the occasion of Professor Yoshi-
hiro Shibata’s 60th birthday, March 2013,
Hotel Nikko Nara, Nara City, Japan.
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0000 Hilbert modular cusp D OO0 OO00O0O
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oooooooooooooood

Any positive contact structure on a Sol-
manifold arising from the Anosov flow is con-
tactomorphic to the contact structure on the
link of the cusp singularity on a Hilbert mod-
ular surface. Any oriented closed contact
3-manifold can be a contact submanifold of
the 5-dimensional Euclidean space with a cer-
tain contact structure, if and only if the first
Chern class vanishes. Moreover, with Toru
Yoshiyasu (Tokyo University), I proved that
closed parallelizable n-manifold can be a La-
grangian submanifold of 2n-dimensional Eu-
clidean space with a certain symplectic struc-
ture unless it is 7-dimensional and the Kervaire

semi-characteristic is 1.

B.OODOO

1. 00 000“Sol00O00O /000000OO
O000”, 00000000 (0D 2200).

2. N. Kasuyall “The contact structure on
the link of a cusp singularity”, arXivO
1202.2198v2, 20120 2 0.
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0000000000 Todal Forum 2011 Ge-
ometryand dynamicsOO0 00000000
ooooo20110 100.

. Sol 0000 cusp singularity O link 0O
O00o0O,00000000000000
o0000oooooooo,0oooa,
20120 10.

. The contact structure on the link of a cusp
singularity, Foliations 2012, 0000000
ooooz20120 600

. RP3 can be a Lagrangian submanifold of
RS, 00O0O0DOO0ODOOO0OOOOOOOD
oooooz20120 110.
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We numerically studied about spacing distribu-
tions of eigenvalues of cross-correlation matri-
ces which calculated from outputted patterns of
elementary cellular automatons.As a result,we
found that spacing distributions of many rules
which belong to Wolfram’s Class3 are similar
to the Wigner distribution.

B.OOOO

1. Y. Kaneko , T. Tokihiro and J. Madad “J
goodoooooooobooooog
oo0o0o0”, 0000000000000
0. (2012)000.
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Integrable systems over finite fields have been
studied. J. Mada, K.

M. Tamizhmani, T. Tokihiro and I have inves-

In particular, Profs.

tigated how to resolve indeterminacies of the
discrete Painlevé equations and discrete KdV
equation. Our main method has been to define
the systems over the field of p-adic numbers
Qp and then reduce them to the finite field F,,.
This prescription has been motivated by the
good reduction notion in the theory of arith-
metic dynamics. Many integrable systems have
been proved to have a generalized good reduc-
tion property. We have revealed that this prop-
erty is an integrability detector and an arith-
metic analogue of the singularity confinement
[7,9].

B.OOOO
1. M. Kanki, J. Mada and T. Tokihird] “Con-
served quantities and generalized solutions

of the discrete KdV equation”, J. Phys. A:
Math. Theor. 44 (2011) 145202 13pp.

2. 00000 “Negative soliton 00000 O
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22A0-S8 (2011) p7-12.

3. M. Kanki] “The generalized periodic ultra-
discrete KdV equation and its background
solutions”, J. Math. Sci. Univ. Tokyo 18
(2011) p269-298.

4. 0000,000,00000%Spiral000
000000 KAdVOOOOOOOooOoOo
007, 00000000 23A0-S7 (2012)
p54-59.

5. M. Kanki, J. Mada and T. TokihiroO
“Discrete integrable equations over finite
fields”, SIGMA 8 (2012) 054 12pp.

6. M. Kanki, J. Mada, T. Tokihiro: “Soli-
ton solutions of a generalized discrete KdV
equation”, J. Phys. Soc. Jpn. 81 (2012)
084002 5pp.

7. M. Kanki, J. Mada, K. M. Tamizhmani
and T. Tokihiro:
equation over finite fields”, J. Phys. A:
Math. Theor. 45 (2012) 342001 8pp.

“Discrete Painlevé II

8. M. Kanki, J. Mada, T. Tokihiro: “The
space of initial conditions and the property
of an almost good reduction in discrete
Painlevé II equations over finite fields”,
preprint arXiv:1209.0223.

9. M. Kanki:
equations modulo a prime”,
arXiv:1209.1715.

“Integrability of discrete
preprint

10. M. Kanki, J. Mada, T. Tokihiro: “Discrete
Painlevé equations and discrete KAV equa-
tion over finite fields”, to appear in RIMS

Kokyuroku Bessatsu.
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9. Discrete Painlevé equations modulo a
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I am studying a weak form of the Axiom of
Choice, which is called the Axiom of Multi-
ple Choice. This axiom is discovered by Mo-

erdijk and Palmgren in their study on models



of constructive set theories, but a little is known
about its strength, even under ZF.

For example, a strong large cardinal hypoth-
esis is used in the known independence proof
against ZF. I expect that no large cardinal hy-
pothesis is needed to prove the independence.

B.OOOO

1. H. Kitagawa: “Intuitionistic Set Theories
in the Framework of Algebraic Set The-
ory and Lawvere-Tierney Sheaves”, Mas-
ter Thesis, University of Tokyo (2011).

2. H. Kitagawa: “Development of the
LuaTgX-ja package”, The Asian Journal
of TEX, 5 (2011), 65-79.
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2. Japanese Typesetting with LuaTgX,
EuroTEX 2012 & 6th ConTEXt Meeting,
Breskens, Netherlands, Oct 2012.
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In the first half of the current year, I submited
a paper about an invarinat of correspondences.
The main purpose of this paper is to give an
application of the degree 1 part of Kuperberg-
Thurston invariants.

In the second half of the current year, I studied
about the realationship between the degree 1
part of Kuperberg-Thurston invarinat and an
invarinat obtained by Fukaya and Watanabe.
I consider that these are coincide. I obtained

some results in particular case.
c.oooo
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We consider stationary solutions to the three-

dimensional Navier-Stokes equations for vis-



cous incompressible flows in the presence of a
linear strain. For certain class of strains we
prove a Liouville type theorem under suitable
We also

consider Liouville type problems in half plane.

decay conditions on vorticity fields.

B.OOOO

1. Pen-Yuan Hsu : non-existence for self-
similar and stationary solutions with a lin-
ear background flow to the Navier-Stokes
equations JO0O0O0O0OOODOOOOO

goo

. Pen-Yuan Hsu and Yasunori Maekawall
On nonexistence for stationary solutions to
the Navier-Stokes equations with a linear
strain, to appear in Journal of Mathemat-

ical Fluid Mechanics.
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flow to the Navier-Stokes equations, O 12
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. On nonexistence for stationary solutions
to the Navier-Stokes equations with a
linear strain, 7th International Congress
on Industrial and Applied Mathematics[]
Vancouver, British Columbia, Canadall
July,2011

. On nonexistence for stationary solutions to
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strain, OO OOOO PDEOODOOOOO
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. On nonexistence for stationary solutions to
the Navier-Stokes equations with a linear
strain, 0 130 0000000000000
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. On nonexistence for stationary solutions
to the Navier-Stokes equations with a lin-

ear strain, JSPS-DFG Japanese-German
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Graduate Externship. The 5th Japanese-
German InternationalWorkshop on Math-
ematical Fluid Dynamics, Waseda Univ.,
June 2012.

. On nonexistence for stationary solutions to
the Navier- Stokes equations with a linear
strain00 34 0000000 0O0OOOO0O
Ooooooo 20900

. On nonexistence for stationary solutions
to the Navier-Stokes equations with a
linear strain, TU Darmstadt, Germany,
2012.11.27

. Liouville type theorems for the Navier-
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In a joint work with H. Kawakami and H.
Sakai, we studied degenerations of Painlevé
type equations, which are derived as defor-
mation equations for representative Fuchsian
equations with 4 accessory parameters. In the
course of degenerations, we could gain new
Painlevé type equations systematically. Fur-
thermore, we could reformulate familiar sys-
tems in the framework of isomonodromic de-

formation and degeneration.
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1. H. Kawakami, A. Nakamura, H. Sakai,
Degeneration scheme of 4-dimensional Pi-
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obooobooooooobooooooon

1. T proved that solutions of a generalized cur-
vature flow equation with prescribed contact
angle asymptotically converge to a self-similar
solution of the associated problem under a suit-
able rescaling. I also studied a relation to solu-
tions of the linearized problem.

2. I established a discrete isoperimetric in-
equality on lattices by applying the technique
used in a proof of the Aleksandrov-Bakelman-
Pucci maximum principle. I also gave a new
proof of the Harnack inequality for solutions to
finite difference elliptic equations.

3. I studied a level set method for transport

equations without redistance.
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1. Y. Giga and N. Hamamukill “Hamilton-

Jacobi equations with discontinuous
source terms”, Comm. Partial Differential

Equations 38 (2013) 199-243.

2. Y. Giga, N. Hamamuki and A. Nakayasu

“Eikonal equations in metric spaces”,

to appear in Trans. Amer. Math. Soc.,

Hokkaido University Preprint Series in
Mathematics # 991.

3. N. Hamamuki :
ric inequality on lattices”, preprint, UTMS
Preprint Series 2012-16.

“A discrete isoperimet-

4. N. Hamamuki :

similar solutions to curvature flow equa-

“Asymptotically self-

tions with prescribed contact angle and
their applications to groove profiles due
to evaporation-condensation”,
UTMS Preprint Series 2012-17.

preprint,
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28 0.

.gbobobooboobooooooooon
gboooooooobooboobobon
ooooooo,b 2000000000
goo,00b00oo, 20120 100 200.

. Asymptotically self-similar solutions to
curvature flow equations with prescribed
contact angle (00000000 OOO),
5th Polish-Japanese Days on Nonlinear
Analysis in Interdisciplinary Sciences -
Modellings, Theory and Simulations-, 0
00000000, Kyoto, Japan, 2012 [
110 80.

. Asymptotically self-similar solutions to
curvature flow equations with prescribed
contact angle, Seoul-Tokyo Conference on
Elliptic and Parabolic PDEs and Re-
lated Topics, Korea Institute for Advanced
Study, Seoul, Korea, 20120 120 10.

. 000000000000,  HMAOCOOOO
goooo 2013, 0000,20130 10 11
a.

. Asymptotically self-similar solutions to
curvature flow equations with prescribed
contact angle, FMSP Tutorial Workshop
on Weak KAM Theory and Related Top-
ics, 0 00O, Tokyo, Japan, 2013 0 10
15 0.

. Hamilton-Jacobi equations with discontin-
uous source terms, 0 0 O O0OO0O0OOMO
00000 (2013), 0000, Kobe, Japan,
20130 10 250.

.goooboooooooo,boo0boon
goooo,boobo,20130 10 280.

10. Hamilton-Jacobi equations with discontin-
uous source terms, 0 0 00000000
oooboobOo,b0boboboboo,

20130 20 150.

G. 00O
gboooboood, 20110 30.
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00 00 (HOSAKA Hideaki)

A 0000

gooo3000000000oo200000
OO000O0O0O0OO0ODOoOOoOOoOOoOoDOOg AbelOOO
gooooboooobooobooboboa
doooooooobooooooooooood
oo0DOoO0o0ooooooooooooooooo
00000000 0O00000 categorificationd
godbobooooooooobooooogoa
gooooooogd3oogoooooooon
In this year, I gave three lectures. Two lec-
tures are about my master thesis. In these
talks, I talked how construct irreducible repre-
sentations of wreath products of finite abelian
groups by symmetric groups and how calculate
irreducible characters. In addition, I wrote a
lecture note about Professor Kashiwara’s lec-
ture ”Quantum gropus and categorification”. I

also talk about this lecture note on May 4.

B.OOOO

1.00 00,000000O000D000D010,
2011000000000

c.ooon

1. Representation theory of wreath products,
O1000000000000,20120 5
0.

2. Representation theory of wreath products,
oooooOooo,0000,20120 60.

3. 0000 categorification, 01 9000000
oboobo,0bobobooboobooog, 2013
030.

G.00
0000000 (20090)

00 00 (MATSUMURA Masayoshi)
(GCOE-RA)

A.00O0OO

0000000000000 Anantharaman-
Delaroche 0000000 O0OOOOOOOOO
00o000o0ob0O0ooooooboooooaoa



00000000000 Grayson 000 GL(n,
Z)0000000000000000O Bartels-
Liick-Reich-Riiping 00000000 OO flow
space 00 00O00UO0OGL(n, Z) 000000
00 Lafforgue 00000 (T)OOOOOOO
goooooood

I failed to result on the
Anantharaman-Delaroche conjecture.  Also,
I failed to apply the results on GL(n, Z)
by Grayson and Bartels-Liick-Reich-Riiping to

improve my

prove that it has the reinforcement of Kazh-

dan’s property (T) defined by Lafforgue.
B.OOOO

1. Matsumura, Masayoshi: “A characteriza-
tion of amenability of group actions on C*-
algebras”, J. Operator Theory (to appear).

c.0ooo

1. Amenable actions and crossed products of
C*-algebras, 000000000 OODOO
0oo20110 400

. C*-algebraic characterization of amenable
actions, Group actions and K-thoery, O O
oo0Oz20120 300

.Crogoo0oegpooooogoooono,
goooo, 20130 300

00 00 (MATSUMOTO Yuya)

A. 0000

obOoooobobOooooboonboon K3Od
gbobooboboboboboboooonog
O/0oo0ooooooooooboooobooon
gbobooboboboboboboboona
oboooooboooooooooboooooonog
gboboboboboboboboboobo
gboboooobooooooboooboba
gboboobobooboooooooooooad
obooobobooobooooooooog
obooooebbobOobOOoOoDbo7TOODO
gbooobooooon
Oo0oKsoOoooooooooooooooo
oooooobooooo
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I continued the study of (good) reduction of K3
surfaces. I have attacked the conjecture that a
K3 surface has good reduction if its [-adic étale
cohomology is unramified, and obtained (1) an
affirmative answer if we admit algebraic spaces
(which is a generalized notion of schemes), and
(2) a counterexample if we remain in the cat-
egory of schemes. I am composing a paper
and made talks at the University of Tokyo and
Hokkaido University concerning this problem.

I am also interested in semistable reduction of

general surfaces.

B.OODOO

1. Y. Matsumoto:
some K3 surfaces related to abelian sur-
faces”, submitted. (arXiv:1202.2421)

“On good reduction of

2. Y. Matsumoto:
some K3 surfaces”,

2011.

“On good reduction of
gooooooa,

c.oooo

. Good reduction criterion for K3 sur-
faces, Workshop on the arithmetic geom-
etry of Shimura varieties, representation
theory, and related topics, 0O OO O,

2012/07/19.

. On good reduction of some K3 surfaces [0
00000, 00000000,0000,
2012/06,/04-08.

. On good reduction of some K3 sur-
faces, 00 OO QOOO0O 2012, OOOO,
2012/02/23.

. On good reduction of some K3 surfaces, [
gooboooooobo,oooooooad
00, 2011/12/02.

. On good reduction of some K3 surfaces,
glooboobooboo, oboa,
2011/07/21.

. On good reduction of some K3 surfaces,
Workshop on the arithmetic geometry
of Shimura varieties and Rapoport-Zink
spaces, 0 0 OO, 2011/07/06.



7. On good reduction of some K3 surfaces, [
O0O00oooOo,0000,2011/05/25.

0O 00O (MORI Masaki)
(0O DC2)

A.000OO

Graham O Lehrer 00 0O cellular 00000 O
Jo0od0ooo,000000000000,d
lddddddddddooooooooooa
Ocellular0000O00O0O0OOO. OO Hecke—
Clifford000000000DO0O0O0ODOO cellu-
lar 000000000000 DO,000000
oooooooooooo.

I developed representation theory of general-
ized cellular algebras which were originally in-
troduced by Graham and Lehrer. This gen-
eralization allows us to apply their method to
wider class of algebras or categories, especially
superalgebras. 1 also proved that the Hecke—
Clifford superalgebra has a structure of gener-
alized cellular algebra in this sense. As a result,
I constructed all of its irreducible representa-

tions concretely.

B.ODOOO

1. M. Mori “On representation categories
of wreath products in non-integral rank”,
Adv. Math. 231 (2012) 1-42.

. M. Mori and M. Moril “Dynamical sys-
tem generated by algebraic method and
low discrepancy sequences”, Monte Carlo
Methods Appl. 18 (2012) 327-351.

c.oogg

1. Super cellular algebras, 0 150 0000
00000000000,00000 OO0
oooo, 20120 50.

. Generalized celular structure on Hecke—
Clifford superalgebra, 2012 000000
odoDood, cooooooooo, 2012
0 120.

Cellular construction of Hecke—Clifford

superalgebra representations, Shanghai
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Workshop on Representation Theory Spe-
cial session at Osaka, 00O O0OOOOO
o0, 20120 120.

00 00 (YAMAGUCHI Masashi)
(GCOE-RA)

A.000OO

00 ¢q000000 Y(gz) = A(z)Y (z)

(A(x) Sioi @Ak, Ay € M(m,C))
0 g¢g-middle convolution 0O OO OO O0OO
B(z) == [[h_,(1 = b;la)"' - A(x) 000D ¢
convolution:F'(z) := ¢x(B)(x) DO0O0O00O0O

goood F(m)DDDDDDDDDDDDDD

0000000Z, :={z € Cidet A(z) =0} O

000 {buh<k<nN¢*Z,=00000000

O g-middle convolution O rigidity index 0 O O

ggoooboooo

I study ¢-middle convolution of linear g-
difference equations Y (gz) = A(x)Y ()

(A(x) S aF A, Ay € M(m,C)).
I considered fundamental transform for g¢-
convolution: F(xz) := c)\(B)(x) for B(x)
[T, (1 — b ta)~t - A(x), T transformed F(z)

in a lower triangle form F(x). Next, I analyzed

elementary divisors of F(x). I showed that ¢-
middle convolution preserves rigidity index of
Eg in {by}1<k<n N gz € C;det A(z) = 0} =

0 case.

c.oooog

1. 00 ¢qO00D0000 rigidity index O ¢-
middle convolution, OO OOOOODOO,
goooooooo,2on2o120.

.00 ¢qO000000 rigidity index O g¢-
middle convolution middle convolution, [
goooooo,0o0o00go,s0,20120.

.00 ¢0O00D000 g-middle convolution
ooooooOooo,000ooooooo
ooo,80.

.00 ¢O0O0000D0 rigidity index O ¢-
middle convolution middle convolution,
20120 0000000000D0O0O00O000
oooo,0000.,90,20120.



5. 000000 ¢-middle convolution 0 O O
O0o0ooooooo,0o0oooon
000000 ,KKROOOO,10,20130.

OO0 O (YOSHIYASU Toru)

A.000OO

obOoooOobooooooooboooboonog
goooooooooboooooooooog
gbobooboboboboboboboonba
obobooboboobobooboboboonag
OR™OOOOODOOO0O0OO0ODOOO0O0O0OOO
ooooo

I study h-principles in symplectic geometry and
the space of symplectic structures on the Eu-
clidean spaces. We prove that almost all the
closed parallelizable manifolds can be embed-
ded in R?" as Lagrangian submanifolds. This
is joint work with Naohiko KASUYA.

B.OOOO
1. Naohiko KASUYA and Toru
YOSHIYASU: “On Lagrangian em-
beddings of parallelizable manifolds”,

Preprint 2013 Mar.

c.oogg

‘000000 30000000 R6ODO
ooooooboooDoDooDO?0D0DOO
oobooooooooobooooooon
oboooobobooob20130 100

1.

‘0000000000 R*™O000000
OOooo0oDoooooroooboonon 36
oboooobooboobobooboooo
gooz20130 300

2.

0000 (LI Xiaolong)

A.00DOO

I studied Gourmelon’s extended Franks Lemma
and several of its consequences. In particu-
lar, this result opened the door of investigating

possible internal perturbations along periodic
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orbits beyond uniformly hyperbolic context.
Through delicate application of this lemma and
additional skills, I am trying to find weak pe-
riodic points inside 3-dimensional homoclinic
classes which do not admit index-adapted dom-
inated splitting. This program can be viewed
as the first step of constructing robust homo-

clinic tangencies from persistent ones.

B.OOOO

1. X. Li00 “On R-robustly entropy-expansive
diffeomorphisms”, Bull. Braz. Math. Soc.
43 (2012) 73-98.

c.ooon

1. Entropy-expansive homoclinic classes:
from ROBUSTLY to R-ROBUSTLY, O
goooboooo,o0oo, 20120 110

16 0.

. On R-robustly entropy-expansive diffeo-
morphisms, 20120 0000000000,
Oo0oooooooo,20130 10 130.

0 10 O (First Year)

OO0 OO (ISONO Yusuke)
(OO DC1)

A.000OO

O00000oooDooooooooooooo
O00ooooooooooooooooooon
go0odoogoooooooooood LF, 0O
oo00oooooooooooooooono LEF,
OO0D0DDOO0O0OOOstrong solidity 00O O
oooooooooo

goooooDodoooOdoLF, 00000
Popa—Vaes OO OODOOOOOOOOODOODO
0000000000 strongly solid DO OO
O000oooooooooogoooooooo
strongly solid 000 0O00D0ODO0OOOOOO

Free quantum groups are the most interesting
example of non-amenable quantum groups. I
studied von Neumann algebras of these quan-
tum groups. Since it is known that these al-

gebras are similar to free group factors, it is



strongly believed that they are strongly solid,
which is the most important property of free
group factors.

I generalized a recent work of Popa and Vaes
on free group factors and proved that these al-
gebras really satisfy strong solidity. In particu-
lar, this is the first example of quantum groups

whose factors are strongly solid.

B.OODOO

1. Y. Isond]“Weak Exactness for C*-algebras
and Application to Condition (AO)”, to
appear in J. Funct. Anal., arXiv1206.0388.

2. Y. Isonol “Examples of factors which
have no Cartan subalgebras”, preprint,
arxiv1209.1728.

c.0oO0on

1. Introduction to compact quantum groupsld
U470000b0o0o0oboooboooon
20120 80O

2. Weak Exactness for C*-algebras and Ap-
plication to Condition (AO)0D D O0O0D0O0O
goooo20120 900

3. Weak Exactness for C*-algebras and Ap-
plication to Condition (AO)ORIMS OO
dogoooooz20120 900

4. Examples of factors which have no Car-
tan subalgebras Operator algebra semi-
nard Institute of Mathematics of Jussieu
(France)J 20120 1100

5. II; factors of universal discrete quantum
groups have no Cartan subalgebras (short
talk)0 The Annual Christmas Conference
of the Non Commutative Geometry GDRO
University of Lorraine (France)O 2012 O
1200

6. Strong solidity of von Neumann algebras
of free orthogonal and unitary quantum
groupsd Compact Quantum Group Sem-
inar[] Institute of Mathematics of Jussieu
(France)J 20120 1200
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7. Examples of factors which have no Car-
tan subalgebras] Operator algebra sem-
inar0 University of Copenhagen (Dan-
mark)0 20120 1200

8. Examples of factors which have no Car-
tan subalgebras] Operator algebra semi-
nar0University of Leuven (Belgium)2013
0200

9. Examples of factors which have no Car-
tan subalgebras[] Operator algebra semi-
nar0 ENS de Lyon (France)020130 200

10. Strong solidity of I1; factors of free orthog-
onal and unitary quantum groups Con-
ference of Quantum groupsO University of
Cergy-Pontoise (France)d 20130 300

G. 00O

00000000000000000000 (O
0oo)

00 00 (UMEZAKI Naoya )
(GCOE-RA)

A.0O00OO

goooooooOolooooooooboboboogo
boboobobooboboboboboobo
obobooboobooboboobobobobo
obobooboboboboboboboDbo
obooboobobooboobobobobobo
gbobooboboobobobobobobo
gboooooboooooboobooooooboon

I studied the order of monodromy oprerator on
l-adic etale cohomology of algebraic variety de-
fined over a local field. Last year, I showed that
the order of semi-simplification of this operator
is l-independent and bounded by some numer-
ical invariant. In this year, I refine the bound
and show that the bound is optimal for some

cases.
c.ooon

1. Grothendieck OO OOOODODODODDODOO

O R8ooooooooo,oooon, 2013
030



2. Grothendieck D OO0 0OO0OO0O0OO0OOODOO

gooooooob2013,0000,20130 2
O

3. On the degree of the field extension of
which the action of local monodromy is

unipotent

Number theory Seminar,
20130 10

KIAS(O O),

4. On the Grothendieck * s monodromy theo-

rem

Doctoral Forum of Mathematics between
Fudan and Kyoto Universities, 0 00O O,
20120 120

5. On uniform bound of the maximal sub-
group of the inertia group acting unipo-

tently on f-adic cohomology

g1nooogooboooo,0ooon, 2012
g7d

6. On uniform bound of the maximal sub-
group of the inertia group acting unipo-

tently on f-adic cohomology 0
oooooooo,o0goo, 20120 60

7. On uniform bound of the maximal sub-
group of the inertia group acting unipo-

tently on f-adic cohomology

gooooooo,oooa, 20120 50

00 00 (OKAMURA Kazuki)
(00 DCI)

A 000D

() oo0DooO0O0U0oDOoO0oDOoDooO0OOO
gbobooboboboobobobobooa
obobooboboobobooboboboonog
gboboboboobooboboboboobo
00000((2)0o0ou0ooooooooo
gboooooobooboboboooobaonba
ooooooooon

(1) I considered ranges of random walk on infi-
nite weighted graphs which satisfy a uniform
condition. I obtained a certain weak law of

ranges and showed that it is best in a sense.

(2) I showed large deviations for simple ran-
dom walk on percolations with long-range cor-

relations.

B.OOOO

1. K. Okamura :

class of de Rham’s functional equations

Some results for a certain

and stationary measures, UTMS preprint,
2012-7.

1. K. Okamura :

interacting random walks on an interval,

On the range of self-

preprint.

1. K. Okamura :

ple random walk on percolations with long-

Large deviations for sim-

range correlations, UTMS preprint, 2013-
3.

c.oooo

1. Some regularity results for a certain class
of de Rham’s functional equations, O O O
Oooooo,000000,20120 60.

1. Some regularity results for a certain class
of de Rham’s functional equations, 0 O O
gooooooooo,og, 20120 80.

1. Some regularity results for a certain class
of de Rham’s functional equations, 0 O O
oooooo,0ooo, 20120 120.

G. OO
gooono 20120 30.

0000 (HU Guorong)
(GCOE-RA)

A.0D0DOO

ugboboabooboooboboobboobobooaa
ubooooobooog

(1)0OODDODOOO0OO0OO00OO0O00O Littlewood-
Paley OOOO ([1]). HE(R™ A) O R*O0O0O
gogobbuogoooboooobooooon.
000000 Calderon-Zygmund 000000
00 HP(R™;, A)-O000O00O0O0DO. 00000
000, HE(R™; A) O Littlewood-Paley O O O
goooo.



(2) DOO0OOOOQO Triebel-Lizorkin O O
(2)). Littlewood-Paley 00000000000
0 GO0 Triebel-Lizorkin 00 Fj (G) 000
0,0000000000000000.000
000,G0000000000 F;,(G)-00
oooooo.

In the academic year 2012 we investigated some
important classes of function spaces arising in

harmonic analysis.

(1) Weighted anisotropic Hardy spaces
associated with expansive dilations ([1]).
We investigated weighted Hardy spaces associ-
ated with general expansive dilations. Among
other things, we proved that anisotropic sin-
gular integral operators of convolution type
are continuous on weighted anisotropic Hardy
space. Using this result, we derived Littlewood-
Paley characterization of weighted anisotropic

Hardy spaces.

(2) Triebel-Lizrokin spaces on stratified
Lie groups ([2]). We introduced homoge-
neous Triebel-Lizorkin spaces with full range
of parameters on stratified Lie groups in terms
We

showed that the scale of these spaces is inde-

of Littlewood-Paley-type decomposition.

pendent of the choice of Littlewood-Paley-type
decomposition and the sub-Laplacian used for
Also

we give some basic properties of these spaces.

the construction of the decomposition.

Our main result is the boundedness of a class

of singular integral operators on these function

spaces.
B.OOOO
1. G. Hu : “Littlewood-Paley character-

ization of weighted anisotropic Hardy

spaces”, to appear in Taiwanese J. Math..

. G. Hu :

spaces on stratified Lie groups”, to appear

“Homogeneous Triebel-Lizorkin

in J. Funct. Spaces Appl..

c.0oO0on

1. On homogeneous Triebel-Lizorkin spaces
on stratified Lie groups, OO0 OO OO0
Oo0O0,00000000000,20130 1
O260.
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00 00 (KOIKE Yuta)
(GCOE-RA)

A.000OO

OO00o00o0oooooooooooooooon
Oo00ooDOooDoDoooDOoooooo. oo
0 00O pre-averaged Hayashi-Yoshida estimator
(PHY)DOOUOOODOOOODOOOOOOO
OO00oO0O. oooooooooooooon
oooooooooOoODoOOOOoOoOoO,o0o000
go00oooOoooooooooooooooo
O.00,00000000000000000
(00)ooOoOoUOoOoOOoOoUoOOoOoOoOooOo
o0o0ooo. ooooo,pHYDODOODOO
goooopoD,0o0oooooooooDoDOoOo
O000ooooo pHYOODOOOO,O00
0o00o0oooooooooooooooooo,
oooooooooooooooooo. oo,
go0ooooooooooooooooooo
gooOoOoO,000000O0ODODODODODOOO
O00Doo00oDoooooooooooooon
gooOoOoOoOoOoOo,0000oooooooo
gooooooooooooooooooon.

In this academic year I studied the estima-
tion of the integrated covariances of nonsyn-
chronously sampled continuous It6 semimartin-
gales in the presence of microstructure noise.
More precisely, I studied limit theorems for
a class of statistics called the pre-averaged
Hayashi-Yoshida estimator (PHY). Since this
problem has already been studied when the
sampling times are independent of the sam-
pled processes, I considered the case that the
sampling times possibly depend on the sam-
pled processes. Moreover, I also considered the
case that the microstructure noise is possibly
correlated with the returns of the latent semi-
martingales. As a consequence, by modifying
the PHY I have shown the consistency of the
PHY even if the sampling times possibly de-
In addition,

I have also proved the asymptotic mixed nor-

pend on the sampled processes.

mality of the PHY under the assumption on the
sampling times which is called the strong pre-
dictability. On the other hand, I also consid-
ered the case that the latent semimartingales

possibly have jumps. Consequently, with as-



sumptions on the microstructure noise and the
sampling times similar to those stated in the
above, I have constructed a class of consistent
estimators for the integrated covariances. Fur-
thermore, I have also shown the asymptotic
mixed normality of such a kind of estimators
in the presence of jump processes with locally

finite variations.

B.OODOO

1. Y. Koike, An estimator for the cumu-
lative co-volatility of asynchronously ob-
served semimartingales with jumps, sub-
mitted, 2012.

. Y. Koike, Limit theorems for the pre-
averaged Hayashi-Yoshida estimator with
random sampling, Global COE Hi-Stat
Discussion Paper Series 276, Hitotsubashi
University, 2013.

. Y. Koike, Estimation of integrated covari-
ances in the simultaneous presence of non-
synchronicity, microstructure noise and
jumps, arXiv:1302.5202v1, 2013.

c.0DoOon

(1) Jump robust volatility estimation under
the influence of market microstructure,
Statistical Analysis and Related Topics:
Theory, Methodology, and Data Analysis,
oo0ooooooooo, 20110 120.

0000000000000 pre-averaged
Hayashi-Yoshida estimator 0 000000
00000,00000000,00000
Oooooo, 20120 40.

obooboooooooooooboboo
gbooobooooooooboooog, o
ooo0O,00000000000,20120 5
0.

An estimator for the cumulative co-
volatility of nonsynchronously observed
semimartingales with jumps and noise,
The 4th Annual Modeling High Frequency
Data in Finance Conference, Stevens Insti-
tute of Technology, USA, 20120 70.
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(5 000000000000 scalar BEKK
model 0O OO0ODOO, 000000000
2012, 000000000, 20120 80.

1 00 pre-averaged Hayashi-Yoshida esti-
mator 00 O00O0O0O0OOO0OOO, 20120
Oooooooooooooo,oooo,
20120 80.

oboooooooooobooboboobon
gboooooooooboboobooboo
0, 2012000000000000, 00
ooooboboooog, 20120 90.

goooooooooboooboobooo
oooooooooooboobod, 2012
oooooooooooo,ooooooon
oooooo, 20120 90.

A rate-optimal estimator for the inte-
grated covariance of nonsynchronously ob-
served diffusion processes with endogenous
noise, The Third International Conference
“High-Frequency Data Analysis in Finan-
cial Market”, OO 00000000000,

20120 11 0.

(10) 000000 UO0O0OO0OOO, Statisti-
cal Analysis and Related Topics: Theory,
Methodology, and Data Analysis, 0 0 O
gooooooo, 20120 120.

G.00O

1. 00 230000000000000000
oo, 20120 30.

00 OO0 (SANDA Fumihiko)
(00 DC1)
A.000D0

gooobooOooooooboooooobooboobooo
oooobooooooooon

I studied about holomorphic disk counting for

some symplectic manifolds.



B.OOOO

1. 00 00O “Non-displaceable torus fibers
in toric manifolds and tropical geometry”,
O00ooooo (2012).

c.0oO0oO

1. 000000000 non-displaceable O
gooooOooooooooooooo, o
oo0oooooo,0ooo,2o120 80.

. non-displaceable torus fibers in toric man-
ifolds and tropical geometry, 0 00 OO
0O0,000000,20120 110.

0O 00O (ZHOU Guanyu)

A. 0000

0000000000000 00000000
00000000,0000000000000
0.000000000,0000000000
000000 000000000000000
000000000.000,00000000
0000000000000 00ooooon. O
000,000000000000000000
000000000. O000oo0oooon
0000000000000000,00000
0000000O0o00. 0o0ooooo, oo
000000000000000000000
00 H'0O L2000000.00000,00
000000000000000 H'O L2 O
0000000000000 000000o00
0.000,HF'0000000,H'000O00
0 Ce00O0000DOOOO.O000 L2000
0D000,H' 000 Cet, L2000 Cez 00O
00000000.000,000000000
0 H'OOooOOooOOoOooooooooo, oo
oooooao.

I mainly study the numerical methods for par-
tial differential equations. One of those meth-
ods is the fictitious domain method. The prin-
ciple of the fictitious domain method is to solve
the problem in a larger domain (the fictitious
domain) containing the domain of interest with
a very simple shape. Then, the fictitious do-

main is discretized by a uniform mesh, indepen-

222

dent of the original boundary. The advantage
of this approach is that we can avoid the time-
consuming construction of a boundary-fitted
mesh. One of these approaches is the penalty
fictitious domain method which is based on a
reformulation of the original problem in the fic-
titious domain by using penalty parameter e.
Obviously, this approach is of use to treat time-
The

main purpose of this work is to study the

dependent moving-boundary problems.

penalty fictitious domain method applied to
these time-dependent moving-boundary prob-
lems. On the fictitious domain method with H*
penalty, we show the error of the penalization in
H' norm is Ce( C'is some constant independent
of €), both for the elliptic and parabolic prob-
lems. And for the fictitious domain method
with L? penalty, we prove the error estimates of
the penalization are Cet in H! norm and Ce?
in L? norm. Moreover, we consider the finite
element analysis for both H! and L? penalty

methods and obtain the error estimates.
c.oooo

1. Analysis of the fictitious domain method
with penalty for parabolic problems in
non-cylinder domain, 00000 201200
obo,0000ooooooooog, 2012
g30.

. The fictitious domain method with penalty
for parabolic problem, The 8th East Asia
Section of SIAM Conference (EASIAM
2012), Taiwan University, Taipei, Taiwan,
June, 2012.

. The fictitious domain method with penalty
for parabolic problem, The 4th CJK Con-
ference on Numerical Mathematics, Kyoto,
August, 2012.

. Analysis of the fictitious domain method
with L2-penalty for elliptic and parabolic
problems, 0000000000 2012, O
oooooooooo, 20120 120.



0O 0O (ZHOU Maolin)
A 0000

In this year, I furthered my master thesis. I
1.
spreading of KPP equation with free bound-

made several researches: to calculate the
ary in higher dimensions; 2. I also investigated
some new properties about free boundary with
some angles; 3. with the collaboration of my
partners, we could solve the nonlinear equation
with Robin condition and give a sharp estimate

on the movement of the transition.
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With the aim of uniform treatment of
multiplicity-free representations of Lie groups,
T. Kobayashi introduced a notion of visible ac-
tions on complex manifolds. Using his theory,
we can deal with both finite and infinite di-
mensional representation spaces with discrete
spectra, continuous spectra or mixture of them
in the same framework.

Motivated by visible actions on complex ho-
mogeneous spaces, Kobayashi did a pioneer-
ing work in a generalization of the Cartan de-
composition in a non-symmetric setting. Orig-
inated from E. Cartan’s work on the Cartan
decomposition G = KAK, the decomposition
theorem of the form G = KBH in the sym-
metric setting has been well-established by B.
Hoogenboom and T. Matsuki in the compact
case, M. Flensted-Jensen in the case where
(G, K) is a Riemannian symmetric pair and T.
Matsuki in the general case. As mentioned,
Kobayashi dealt with a double coset decom-
position with respect to non-symmetric sub-
groups, and classified all the pairs (L, H) of
Levi subgroups which admit generalized Car-
tan decompositions G = LBH for the uni-
tary group G = U(n). Here, B is a subset
of a Chevalley-Weyl involution o-fixed point
subgroup G° = O(n).

(G,L,H, o), one generalized Cartan decompo-

In this setting for

sition G = LBH gives rise to three strongly vis-
ible actions L ~ G/H, H ~ G/L, diag(G) ~
(G x G)/(L x H) (triunity of visibility) and
then leads us to three multiplicity-free theo-
rems Ind%XH|L, IndeL\H, Ind%)@@lndg)@q

(triunity theorem of multiplicity-freeness prop-



erty), where x, and y g are unitary characters
of L and H, respectively.

Using the herringbone stitch method and an
invariant theoretical technique introduced by
Kobayashi in his paper in which he gave a clas-
sification for the unitary group, I classified all
the pairs of Levi subgroups which admit gener-
alized Cartan decompositions for any compact
simple Lie group except for the type A case
with the help of a classification theorem for fi-
nite dimensional multiplicity-free tensor prod-
ucts given by J. Stembridge. I summarized my
classification results for the types B, C and D
as the papers 2, 3 and 4, respectively (a paper

for the exceptional case is submitted).
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1. Yuichiro Tanaka, Classification of visible
actions on flag varieties, Proceedings of the
Japan Academy, Series A, Mathematical
Sciences, Japan Academy, No. 88, 2012,
pp-91-96.

2. Yuichiro Tanaka, Visible actions on flag
varieties of type B and a generalization of
the Cartan decomposition, Bulletin of the
Australian Mathematical Society, the Aus-
tralian Mathematical Society, published
online: 20 August 2012, ppl-17.

3. Yuichiro Tanaka, Visible actions on flag
varieties of type C and a generalization of
the Cartan decomposition, Tohoku Math-
ematical Journal, 0O O0OOO.

4. Yuichiro Tanaka, Visible actions on flag
varieties of type D and a generalization of
the Cartan decomposition, Journal of the
Mathematical Society of Japan, 0 00O O
oo.

5. Yuichiro Tanaka, A generalized Cartan
decomposition for connected compact Lie
groups and its application, OO0 OO0 O
OOdgd, RIMS, Kyoto University, No.
1795, p. 117-134.

6. 0000D0O0O0O000O00O0OO0OOOOog
00o0oo,0000000000, RIMS,
Kyoto University, to appear.
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Ooooooo,000ooooooao,
September 2012.

7. 00000,000000000000O0A0
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2012.
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In the master’s thesis last year I computed the
reduction modulo p of certain representations
of the multiplicative group of a quaternion divi-
sion algebra over a non-archimedean local field
F' of residue characteristic p > 0 and the re-
duction modulo p of certain two-dimensional
representations of the Weil group of F' in or-
der to compare them with two canonical bi-
jections between representations, namely, the
composite of the local Langlands correspon-
dence and the local Jacquet-Langlands corre-
spondence in characteristic 0 and “the mod

p correspondence” in charcteristic p > 0. In
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this academic year I attempted to give a nat-
ural interpretation to the above result, which
turned out not to agree with the original ex-
pectation, by studying connections between re-
lated researches and further examining the re-
sult. More specifically, this includes the follow-
ing.

The above comparison is modeled upon the
compatibility of the p-adic Langlands corre-
spondence and the mod p Langlands correpon-
dence for GL2(Q,) with respect to the reduc-
tion modulo p. On the other hand, Serre’s con-
jecture, which is very much related to the mod p
Langlands correspondence, is generalized from
the field of rational numbers to totally real
fields and is actively studied. The generalized
conjecture can be formulated in terms of mod
p representations of the multiplicative group of
a quaternion division algebra. I compared this
formulation with the result in the master’s the-
sis, but have not so far obtained any interesting
insights.

Also I tried to compute some remaining cases
in the master’s thesis. They proved not to be
as hard as I originally thought, but I have not
yet completed.

B.OOOO

1. K. Tokimoto : “On the reduction modulo p
of representations of a quaternion division
algebra over a p-adic field”, 000 O0O0O
0Qd, 2012.
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00),00000000ooooooo, 2012
0O60.
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tions of a quaternion division algebra over
ap-adic field, 00000000, 0000
ooooooboood, 20120 60.

. On the reduction modulo p of representa-
tions of a quaternion division algebra over
ap-adicfield, 0 110000000000,



googoooooobooooooog, 2012
o70.
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ap-adic field, 00000000, 0000
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. On the reduction modulo p of representa-
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I studied the estimation of the value function
using temporal difference learning with a linear
function approximation. I studied the condi-
tions under which algorithms with a constant
step size converge for observations with the
Markov property, and derived the rate of con-
vergence of algorithms. Without the assump-
tion that the value function is expressed as a
linear combination of feature vectors, the es-

timators converge some value, but not always
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true value function. Then, I studied the prop-
erties which the limits of the estimators have.

It is not known in general how the accuracy of
the asymptotic expansion for expectations re-
lated to stochastic differential equation models
is. Then, I worked on the estimation problem of
the error between the true value of expectations
or the value obtained by Monte Carlo simula-
tions and the value obtained by the asymptotic

expansion using machine learning.

c.oooo

1. 000000000000000,000
0000002011, 00000000, 2011
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. The optimal step sizes in reinforcement
learning, Statistical Analysis and Related
Topics: Theory, Methodology and Data
Analysis, 00000000 OOOODOO,
20110, 120
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My research is concerned with partial differen-
tial equations which are called fractional dif-

fusion equations. They include derivatives of

227

non-integer order with respect to time variable

t and are written as follows;

Ofu(x,t) = Au(z, t) + f(z,t), 0<a<l.

In usual, we use the differential equations with
time derivative of 1st order (classical diffusion
equations) like Owu(z,t) = Au(z,t) + f(z,t)
to describe the diffusion phenomena in water
and air. However, it is pointed out by Adams
and Gelhar that such equations cannot explain
the diffusion in soil exactly, and the above frac-
tional diffusion equations are proposed as one
of the better model equations. Among various
definitions of fractional derivative 0§, we espe-

cially use Caputo’s one;

ofu(t) = 7F(11— ) /0 (t— T)ia%(T)dT.

Although it is called “fractional” from the his-
torical reason, the order o does not have to be
fractional (rational).

For this kind of partial differential equations, I
considered control problems.

Control problems deal with questions as
whether we can make the state u(x,T) of the
solution at time ¢ = T attain the desired value
by choosing the source term f(x,t) in the above
equation or boundary value added to it. In
particular, the equation is said to be approxi-
mately controllable if u(z,T) can attain the de-
sired state not exactly but approximately. This
year, I refined some of the results in my master
thesis, in which I considered the above prob-
lems.

In my master thesis, the approximate control-
lability of fractional diffusion equations was
shown only for 1/2 < o < 1. However, I suc-
ceeded to prove the approximate controllabil-
ity for 0 < o < 1/2 by choosing the appropri-
ate function spaces to which f(z,t) belongs. I
presented this result in two workshops held on

from October to December.

B.OOOO

1. K. Fujishirod “Approximate controllability
and related results for fractional diffusion
equations”, 00000000 (2012).
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1. “Approximate controllability for fractional
diffusion equations”, International Con-
ference on Inverse Problems and Related
Topics 2012, Southeast University, 0 O,
20120 100.

“Approximate controllability for fractional
diffusion equations”, Seoul-Tokyo Confer-
ence on Elliptic and Parabolic PDEs and
Related Topics, Korea Institute for Ad-
vanced Study, 0 0O, 20120 11-120.
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This year I studied contact structures on 3
and 5 dimensional manifolds. In particular I
studied whether contact structures on 3 dimen-
sional lens spaces and T2 bundles over S! can
embed in the standard contact structure on the
5-sphere and constructed some examples of em-

beddings. This research is ongoing.
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The background of this research is as follows.
First, about the embeddings of contact struc-
tures on 3 manifolds in the standard contact
structure on the 5-sphere some contact struc-
tures on the 3-sphere, contact structures on
links of singularities and so on is known to
be embeddable, but examples are not enough.
Needless to say the necessary and sufficient con-
dition is unknown, so we want to know which
contact structures on 3 manifolds can embed in
the standard contact structure on the 5-sphere.
Second, we want to know whether convergence
of contact structures of 3 manifolds to folia-
tions can be realized as the family of embed-
dings in the standard contact structure on 5-
sphere. In fact Atsuhide Mori showed that the
convergence of the standard contact structure
on the 3-sphere to Reeb foliation can be real-
ized as the family of embeddings. My research

is done on the way to developping this fact.
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I introduced and studied the analytic singular
homology of Berkovich’s non-Archimedean an-
alytic space and the integration of an overcon-
vergent holomorphic differential form of along
a cycle. For the homology functoriality, di-
mension axiom, the existence of the long ex-
act sequence for a space pair, dicision axiom,
the existence of Mayer-Vietoris exact sequence,
homotopy invariance, the compatibility of the
group structure of the homology group of a
group object. The integration along a cycle

gives a canonical pairing between the analytic
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singular homology and the group of overcon-
vergent holomorphic differential forms, and in
particular when an analytic space is a Stein
space such as an affine algebraic variety, then
it induces a canonical pairing with the ana-
lytic singular homology and the de Rham co-
homology. I calculated for concrete basic ob-
jects their analytic singular homology group
or non-trivial cycles in them, and the inte-
grals of overconvergent holomorphic differen-
tial forms. For the integration, I verified the
fundamental theorem of calculus, Fubini’s the-
orem, Stokes’ theorem, Cauchy’s integral the-
orem, Cauchy’s integral formula, residue the-
orem, Cauchy-Goursat integral formula, the
compatibility with Shnirel’man integral, Galois
equivariance, and the existence of some rela-
tion with Fontaine’s p-adic period. Moreover
in the concrete calculations of the analytic sin-
gular homology, it is necessary to improve par-
tially the theory of Tate’s acyclicity in infinite
dimensional objects. It associates purely an-
alytic problems such as a formulation of the
non-Archimedean spectral theory. Many math-
ematicians such as Kaplansly, Berkovich, and
Vishik, have studied formulations of the non-
Archimedean spectral theory, but the results
are quite limited on the bipolarised situations:
the one is the case objects are extremely rigid,
and the other one is the case objects are ex-
tremely naive. In order to complete the the-
ory of the intermediate situations, I studied the
more generalised theory of the functional cal-
culus, and in particular I formulated the spec-
tral theory for an operator algebra. I studied
the conditions that the reduction as the p-adic
Banach representation possesses enough infor-
mations that guarantee the unique existences
of the holomorphic functional calculus and the
continuous functional calculus of an operator.
In particular I studied the functional calculus of
an operator when its reduction has the infinite
spectrum, when its reduction induces a finite
dimensional representation, or when it has the
intrinsic structure of a fractal. Furthermore,
as a consequence of the spectral theory, I has

obtained a new idea of the construction of a



p-adic model of Quantum theory.
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1. T. Mihara “Singular Homologies of non-
Archimedean Analytic Spaces and Inte-
grals along Cycles”, OO0 O OOOOO
(2012).

. T. Mihard]“Spectral Theory for p-adic Ba-
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Theory”, 00000 DO, arXiv:1302.2399
(2013).
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I researched the American Monte Carlo
method. I focused on the stochastic mesh
method and developed it when density is not

explicitly available.
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I studied the weight modules of rational
Cherednik algebras. I proved that every irre-
ducible cuspidal weight module is obtained by
a method similar to the one used by Mathieu
in the study of weight modules of semisimple

Lie algebras.
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I studied topological property and the volume
of a hyperbolic 3-manifold. I consider what
are the minimal volume orientable hyperbolic
3-manifolds with n cusps.

When a hyperbolic 3-manifold is cut along an
essential surface, the relative JSJ decomposi-
tion can be performed for the obtained mani-
fold. Agol, Storm and Thurston showed how
the volume varies with the deformation of hy-
perbolic structures on the decomposed compo-
nents. This enables us to estimate the hyper-
bolic volume by topological property. By using
this result, I determined the minimal volume
orientable hyperbolic 3-manifold with 4 cusps.
Furthermore, I studied what kinds of essential

surfaces exist in some hyperbolic manifolds.
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1. K. Yoshida, The minimal volume ori-
entable hyperbolic 3-manifold with 4
cusps, arXiv:1209.1374 (2012), to appear
in Pacific J. Math.
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2. K. Yoshida, The minimal volume ori-
entable hyperbolic 3-manifold with 4
cusps, OO0 0O0OOOOOOOOOOOO

Ooo0o0000, UTMS 2012-11.
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0 00 (LIU Yikan)

A.0O0OO

I have investigated both forward and inverse
problems concerning the multiple hyperbolic
systems modeling the phase transformation ki-
netics of structures.

Nucleation and growth mechanisms are impor-
tant kinetics of the phase transformation model
which arises in the crystallization of various
kinds of materials. In each stage, the nu-
cleation rate and growth rate are crucial co-
efficients describing the kinetics of the pro-
cess as well as the properties of the speci-
mens. Moreover, the identification of these
physical parameters describing the nucleation
or the growth mechanisms is essential for con-
trolling the crystallization of polymers and so
is a significant subject also from an indus-
trial viewpoint. In retrospect, the earliest
stochastic modeling of the phase transforma-

tion can trace back to Johnson-Mehl-Avrami-



Kolmogorov theory around 1940s. The quanti-
tative formulations of this problem have been
further polished in the last several decades, and
one of the most remarkable works should be
attributed to Cahn’s time cone method. How-
ever, the model equation proposed by Cahn is
an integral equation in the space-time region,
preventing us from smooth investigation of cor-
responding forward and inverse problems.

In this research, it is discovered that the orig-
inal time cone approach can be reformulated
as a class of multiple hyperbolic equations, and
in the case of odd spatial dimensions, the in-
tegral terms completely vanish. On basis of
the derived differential equations, a numerical
method is then developed. By means of al-
ternating direction implicit methods, numerical
simulations for practical forward problems are
implemented with satisfactory accuracy and ef-
ficiency. In particular, in the three dimensional
case, our numerical method on basis of reduced
multiple hyperbolic equation, is dramatically
fast.

Based on the hyperbolic equation, an inverse
problem of determining the growth rate for an
isothermal one-dimensional specimen is also in-
vestigated. The inverse problem is an inverse
coefficient problem for a hyperbolic equation
which is highly nonlinear with respect to the
observation data. A two-step Tikhonov-type
regularization method is proposed to recon-
struct the growth rate provided with the final
noisy observation data. The validity and effec-
tiveness of the proposed scheme are illustrated
by numerical prototype examples.

Regarding the inverse problems on determining
the spatial component of the nucleation rate
in one- and three-dimensional cases, the stabil-
ity in small domain as well as the conditional
uniqueness by the final observation data are
proved, and the global Lipschitz stability by

partial interior observation is verified.

B.OOOO

1. Y. Liu, X. Xu and M. Yamamoto, Growth
rate modeling and identification in the
crystallization of polymers, Inverse Prob-
lems 28 (2012) 095008.
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2. Y. Liu and M. Yamamoto, On the multiple
hyperbolic systems modeling phase trans-

formation kinetics, submitted.
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of structures, Conference of the EGDR
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. Forward and inverse problems for hyper-
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. Forward and inverse problems for hyper-
bolic systems modelling the nucleation, In-
ternational Workshop on Computational
Science and Numerical Analysis, 0 0 OO
00,20120 30.

. Brainstorming for getting an abstract
framework for thinking to tackle social and
industrial problems through a combina-
tion of geometry and algebra with analysis,
Study Group Workshop 2012, 0O OO 0O
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. Forward and inverse problems concerning
the time cone method modeling generation
mechanisms, International Conference on
Inverse Problems and Related Topics 2012,
Southeast University, China, 20120 100

. The modeling of phase transformation ki-

netics: Forward and inverse problems
(Post session), Seoul-Tokyo Conference on
Elliptic and Parabolic PDEs and Related

Topics, KIAS, Korea, 2012 0 11,12 0.

. Multiple hyperbolic systems modeling the
phase transformation kinetics, Tsukuba
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I study Rohlin property of group actions on
Von Neumann algebras. The main theme of
my research is to classify group actions up to
It

is the outerness of group actions that play a

cocycle conjugacy using Rohlin property.

part. There have been some classification re-
sults of discrete group actions or of flows which
use outerness. But outerness is not sufficient
enough for classification. So the notion Rohlin
property which means “stronger outerness” has
been introduced. Toshihiko Masuda and Reiji
Tomatsu succeeded in classifying flows using
Rohlin property. I have extended this results

to classify R™ actions.

B.OOOO
Hiroki Asano “ROHLIN ACTIONS OF R™ ON
VON NEUMANN ALGEBRAS”

c.0oOoo

1. 201100000000 (DOODOOOOO
0)20110 90 100
Crossed products and the duality theorem

. Miniworkshop on Operator Algebras I11
(Graduate School of Mathematical Sci-
ences The University of Tokyo) 2013 O 1
0300
Group actions with Rohlin property
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I studied value distribution of meromorphic
mappings to compact complex manifolds. I did
research intensively on orders of meromorphic
mappings to Hopf surfaces and Inoue surfaces.
This research is motivated by the following in-
stance given by J. Noguchi and J. Winkelmann
where Kahler or non-Kéhler condition of the

image spaces make a difference in the value dis-



tribution theory.

[A] Let X be a compact Kéhler surface.
Suppose there exists a differentiablly non-
degenerate meromorphic mapping to X with
order less than two. Then X is rational.

[B] Without Kahler condition, there exists
a counterexample to [A] using special Hopf
surfaces. There exists a differentiably non-
degenerate holomorphic mapping into a special
Hopf surface with order less than 1.

Here the special Hopf surface means the quo-
tient of C2? \ {(0,0)} by the Z-action, n
(z,y) — (a"z,a™y) with |a|] > 1, a € C. We
get many other Hopf surfaces as quotients of
many other actions.

I proved that theorem [B] still holds for a
Hopf surface more general than dealt with by
Noguchi-Winkelmann. (In general, whether or
not there exists a differentiably non-degenerate
meromorphic mapping whose order is less than
two, are the big difference. For example, if
there exists such an meromorphic mapping,
then every global symmetric holomorphic ten-
sor must vanish. (Noguchi-Winkelmann))

One of other non-Kahler surfaces which belongs

to VIIy class is an Inoue surface. There are
three types in it; Sy, SJ(\;I)),q,r;t and S;{;’q’r. I

proved that for every non-constant meromor-
phic mapping from C” into an Inoue surface is

holomorphic and its order is at least two.

B.OOOO

1. 0000 00000000000000
000000000007, 0000000
0o0o00 (2013)
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1. J00b0b0oboobooooooooon
gboooooo,0obobooooboon,
obooobooooobooooag, 2013.1.21.

235

00 000 (ITO KOTARO )

A 0000

00 Macdonald OO OO FockOOODOOO
0000000000, 00 Macdonald OO 0O
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I studied a representation of interpolation Mac-
donald symmetric functions on the Fock space.
First, I obtained the transition matrix between
interpolation Macdonald symmetric functions
and ordinal Macdonald symmetric functions.
Second, I obtained a conjecture about a rep-
resentation of commutative operators on the
Fock space which have interpolation Macdon-
ald symmetric functions as simultaneous eigen-
vectors. I verified the conjecture for low degree

cases using combinatorial methods.
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1. 00 0000“00 Macdonald 0000 O
00007, 00000000000000
0000 (2013) .
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I studied group action on some toric complete
intersection Calabi-Yau 3-fold, and I construct

mirror manifold via orbifold construction.
B.OOOO
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Ogus-Vologodsky studied a positive character-
istic analogue of Simpson’s nonanelian Hodge
theory over the complex number field. Now
most part of their theory has been generalized
to the case of log schemes by Shepler. Our aim
of study is to extend Shepler’s result to the case
of differential operators of higher level. In my
master thesis, we generalized the global Cartier
transform, which is one of the main theorem in
nonabelian Hodge theory in positive character-
istic, to the case of log schemes and of higher
level. This can be regarded as a higher level

version of a result of Shepler.

B.OOOO
1. S. Ohkawa :
Hodge theory of higher level in characteristic
p”, Master thesis, Univ. of Tokyo (2013).

“On logarithmic nonabelian
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OoO00D000,00 reduction0O0OO00OO
U000 Lawrent OO O OOOOOO. OO,
Somos-4, 50000000000 0OOOOOO
oooOoOoOoOoODODDD,D00000 ¢-Painlevé
LIIODODOOO0O0OO0OO0O Laurent OO OO
goooo.

I constructed the directed graph (quiver) for
which the associated cluster algebra gives the

Hirota-Miwa equation, and proved that the dif-



ference equations obtained from its reductions
have the Laurent phenomenon by means of a
theorem known to hold for cluster algebras. I
also proved that when the autonomous differ-
ence equations called Somos-4 and 5 are deau-
tonomized such that they preserve the Lau-
rent phenomenon, their coefficients satisfy the

g-Painlevé T and II equations, respectively.
c.oonod
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I am interested in Knizhnik-Zamolodchikov
equations (KZ equations) arising from Wess—
Zumino—Witten conformal field theory (WZW
model). Varchenko and Schechtman gave solu-
tions of KZ equations by hypergeometric in-
tegrals. The dimension of the vector space
spaned these solutions is degenerate for special
The val-

ues are called “resonant at co”. In my master

parameter values in KZ equations.

thesis I construct alternative solutions of KZ

equations for resonant at oc.
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0000000000 first order OO O local
commutation 0 00000

can be

(QFT)
(roughly) defined with a triple consisting of

A quantum field theory

Hilbert space H, a representation U of the
Poincare group, and a C*-algebra 2l acting
on H. Then, provided adjoint action « of
U is strongly continuous for 2, Buchholz and
Summers[1] introduced the warped convolution
algebra g where @ is skew-symmetric matrix
on the Minkowski spacetime M with metric
tensor 7,,. To each operator A € 2 is asso-

ciated its @-warped convolution, defined by

to- |
M x M

the above being a formal expression, well-

%MA)U@) da dy,

defined as an oscillatory integral just as an
operator acting on a dense subspace D of H.
It was then proved[2] that the warped convo-
luted algebra is a representation of the Rief-
fel deformed C*-algebra[3], which was used to
prove boundedness of the warped operators,
thus forming the C*-algebra 2Ay. The triple
(H,U,2q) would then define a new QFT.

In this work, such method was used on the
Klein-Gordon field theory, which is the free
quantum field model corresponding to spin 0
and positive mass m > 0. The Hilbert space
‘H of the theory is the symmetric Fock space
over the one particle Hilbert space h of square-
integrable complex valued functions defined
over the m-mass hyperboloid. The unitary rep-
resentation U of the translation group is the
second quantization of translations acting in
h. The operator algebra is Weyl-CCR alge-
bra, the one generated by the Weyl operators
W(f) = ") where f € V and ®(f) is the
standard field operator.

The map f — W(f) is highly non continuous
for the norm topology, and hence the trans-
lation action on the Weyl-CCR algebra is not
strongly continuous, making the warping proce-
dure, in principle, not suited. A way to circum-
vent this problem is to start first by warping
a subalgebra of regularized Weyl operators, in

which the translation action is in fact strongly
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continuous.

Main theorem. The (weakly) warped Weyl
operators Wo(f) are defined on a dense domain
D C H as H-valued oscillatory integrals, and
they agree with the limit of warped reqularized
Weyl operators. Moreover, causal commutative-
ness is preserved up to first order of the defor-
mation parameter, i.e., if f and g are causally
disconnected, then for all vectors ¥ € D, one

has

Wo(H)Wo(9)¥ = Wo(9)Wa(H)¥ +o(|QP).

Jogd

[1] D. Buchholz and S.J. Summers, Warped
convolutions: A novel tool in the construc-
tion of quantum field theories, in: Quan-
tum Field Theory and Beyond, edited by
E. Seiler and K. Sibold (World Scientific,
Singapore), pp. 107-121, 2008.

[2] D. Buchholz, G. Lechner and S.J. Sum-
mers, Warped Convolutions, Rieffel Defor-
mations and the Construction of Quantum
Field Theories, Commum. Phys. Math.
52, 147 (1977).

[3] Rieffel, M. A., Deformation quantization
for actions of R%. Mem. Amer. Math. Soc.
106.506 (1993), 93 pages.
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For a smooth manifold M with an action of
a Lie group G, Lian-Linshaw introduced a var-
tex algebra Hg (M), which is a vertex-algebraic
analogue of the equivariant cohomology. This
vertex algebra He (M) is very complicated even
when the manifold M is a point. However,
the vertex algebra Hg (M) is expected to have
much geometric information of M with the Lie
group action. The purpose of my research is to
investigate the structure of the vertex algebra
Hq(M).

This year, I introduced the chiral equivariant
Lie algebroid cohomology as a vertex-algebraic
analogue of the equivariant Lie algebroid coho-
mology. The chiral equivariant Lie algebroid
cohomology of a Lie algebroid can be used to
study the vertex algebra Hg (M) since the for-
mer vertex algebra is related to the latter one
through the anchor map of the Lie algebroid.

It is natural to consider the transformation Lie
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algebroid since this Lie algebroid is the one re-
flecting the action of the Lie group G on M. For
the computation of its chiral equivariant Lie al-
gebroid cohomology, I introduced the notion of
chiral W*- modules, which is an analogue of
ordinary W*-modules, and showed some prop-
erties of chiral W*-modules. Using this prop-
erties, I computed the chiral equivariant Lie al-
gebroid cohomology of the transformation Lie
algebroid when the Lie group G is commuta-

tive.

B.OOOO

1. M. Okumural “Vertex Algebras and the
Equivariant Lie Algebroid Cohomology”,
00000000 (2012).
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Let Oy be a complete discrete valuation ring of
characteristics (0,p), and f : X — Spec(Oy) be
a proper flat morphism of schemes. In this sit-
uation I defined an isomorphism, called “expo-
nential map”, of subgroups of H'(X,Ox) and
the Picard group of X'. This is an analogue of
the one defined in complex geometry by the ex-
ponential function, and coincides with the one
coming from the theory of formal groups when
the situation is so simple. Otherwise it is a
new map. One problem to be studied further

is how the exponential map behaves when X is



replaced without changing its generic fiber.

B.OOOO
00000 0OAn Exponential Map for the Picard
Group and Its Application to p-Adic Curves
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0 We studied density of complements of level
sets of some invariants (Entov-Polterovich
pre-quasimorphisms, Gambaudo-Ghys quasi-
morphisms) on the group of Hamiltonian dif-
feomorphisms of closed symplectic manifolds,
and obtained their applications.

OBy using partial symplectic quasi-states
constructed by using Entov-Polterovich pre-
quasimorphisms above mentioned, we obtained
results about displaceability of subsets of sym-
plectic manifolds. We obtained new examples

of superheavy subsets.
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I studied the dimension formulas for the
(Deligne’s) exceptional Lie algebras and the
characters of the conformal field theoris associ-
ated with the Lie algebras. In particular, I con-
structed a quasi-conformal vertex algebra and
modules associated with the Lie algebra which
was constructed by Landsberg and Manivel and
showed that the characters of the modules sat-
isfy a modular-invariant differential equation.
To that purpose, I define a class of vertex alge-
bras being a generalization of the notion of the
principal subspaces of the basic representations
of affine Lie algebras which was introduced by
Feigin and Stoyanovsky. Then I gave bases and

the graded-dimensions of the vertex algebras.

B.OOOO

1. K. Kawasetsu : “The intermediate vertex
algebras of the lattice vertex operator al-

gebras”, 000 O0DOO (2012).
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I studied the behavior of branching laws with
uniformly bounded multiplicities.

If a
multiplicity-freely on an affine variety X, I
showed that M has the property called stability
for any (C[X], G)-module M. If the multiplic-

ity function of M as a representation of G is

reductive algebraic group G acts

periodic for sufficiently large parameters, I say
that M has stability. Moreover, I described
the periodic part of the multiplicities by the
decomposition of the fiber M/m(x)M with re-
spect to some subgroup of G. This theorem is a
generalization of F.Sato’s stability theorem for
spherical homogeneous spaces.

As an application of this theorem, I proved that
the restriction of holomorphic discrete series
with respect to holomorphic symmetric sub-
groups has stability. Moreover, I showed that
the sufficient condition for multiplicity-freeness
of the restriction given by T.Kobayashi is also
necessary condition in this case.

I summarized these results as my master thesis.

B.OOOO

1. M.KITAGAWAD “Stability of branching
law of highest weight modules”, Master’s
thesis in Univ. of Tokyo, 2012
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S.Bigelow showed a new method of reconstruc-
tion of Jones polynomial from homological rep-
resentations of the braid groups studied by
R.Lawrence, D.Krammer, S.Bigelow, using plat
closures of braids. I generalized this method for
Morse knots and links by appropriate homology

elements and intersection pairing.
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00 00 (KOIKE Takayuki)

A 0000

o0o00ooooOooo,000odoo xXod
o0oo0oo0 Loooooooooooog
00ooo.ooooooxooooooooda
000d0oo0odDoOo Looooooood
odooooooooOoooooooooooa
000000,0000000 (X, L)00oOoo
000000D000DOo0oOoDOooDOoDOooag
0000000 00DO000oDO0oOooDOoonog
0o00. ddooooXooooooood
0000000000 0ODOnon-nef locus 0 O
0000000000 0o0oDOooOoDOooDoag
00000 LO0000ooooooooog

241



Ooooooooooooooooooooo
OO000000OOnonneflocus0OO0O0O00OO
O 0 Demailly-Kollar O O openness conjecture
goooooooOoOoOoDODOOOOOOO.

We studied minimal singular Hermitian metrics
of L, which is an analytic object and reflects the
information of the obstruction to the nef-ness
of L, when L is a big line bundle on smooth
variety X admitting no Zariski-decomposition
even after changing the model birationally. For
studying such a pair (X, L), it is important to
study in the case when X is the total space of a
toric bundle over a complex torus. In this situ-
ation, we succeeded in constructing a minimal
singular Hermitian metric on L explicitly, and
as the application, we could obtain a concrete
expression of such invariants related to the ob-
struction to the nef-ness of L as the non-nef
locus and multiplier ideal sheave associated to
the minimal singular Hermitian metric. As a
result, we showed that the non-nef loci of big
line bundles are Zariski-closed set and that the
weak form of the openness conjecture of De-
mailly and Kollér is affirmative when X is the
total space of a toric bundle over a complex

torus.
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1. Notes on the conjecture of Demailly and
Kollar ,0 470 ODDODODODOOODODO, O
ooooo, 20120 80.

. Minimal singular metrics of a line bundle
admitting no Zariski-decomposition, 00 0
0000, 00o0oooog, 20130 2
0.

. Minimal singular metrics of a line bundle
admitting no Zariski-decomposition, 00 O
oobodoboooo, 0ooo, 2013
030d.
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In this year, I studied about the higher Chow
group and filtrations on the Chow group of al-
gebraic varieties. In particular, for a family of
quartic surfaces y in P3, I constituted a filtra-
tion which is expected to be compatible with
the monodromy weight filtration on the nearby
cycle on a complex which is quasi-isomorphic
to the general fiber. Assuming this compat-
ibility and an assumption for the image of a
cycle by the cycle map from the higher Chow
group to the l-adic cohomology, I constituted
specifically non-trivial elements of the higher
Chow group CH?(xy,, 1) for the fiber of the in-
finitesimal neighborhood of the point with spe-
cial fiber x.

c.0oog

1. Chow OO0 Nori-OOOODOOOOOO S-
goooooobobo obog,begn
gboobooobooo,0oboobooo
ooooog, 20120 90
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I studied the relation between the multiplic-
ity, minimal log discrepancy, and log canoni-
cal threshold which are invariants of the singu-
lar point of an algebraic variety. I discovered
the relation between the multiplicity and min-
imal log discrepancy when a variety is hyper-
surface. Based on this result, I conjectured the
relation between the multiplicity and minimal
log discrepancy when a variety is locally com-
plete intersection variety. I showed this when
dimension is less 4. Moreover, I conjectured
the relation between the multiplicity and log
canonical threshold when a variety is locally
complete intersection variety. I showed the con-
jecture when dimension is less 32. By the re-
sult I showed the Watanabe’s conjecture when

dimension is less 32.
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Since Kawahigashi’s study in the mid 1980s,
the study of classifications of flows on von Neu-
mann algebra has been developed. Especially
the classification of Rohlin flows, which are
kinds of "outer” flows, is now intensively stud-
ied. In this area, there is a breakthrough by
Masuda and Tomatsu in 2012. They estab-
lish a classification theorem for Rohlin flows.
By their theorem, various concrete examples
of flows are actually classified. However, these
examples are all on McDuff factors. Although
their classification theorem is also applicable to
flows on non-McDuff factors, there have been
no-known examples of Rohlin flows on non-
McDuff factors. In order to investigate group
actions on non-McDuff factors, it is important
to discover such examples and classify them by
using Masuda and Tomatsu’s classification the-
orem.

So we constructed flows on non-McDuff fac-
tors constructed by a method called amalga-

mated free product” and charactrise the Rohlin
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property for them. Consequently, we found
that there are non-McDuff factors which admit
many Rohlin flows. This method is very power-
ful because it is also applicable to constructing
discrete group actions or general locally com-
cact group actions on non-McDuff factor. We
also succeeded in classifying constructed Rohlin
flows by using Masuda and Tomatsu’s theorem.
This is the first example of the classification of

concrete group actions on non-McDuff factors.

B.OOOO

1. K. Shimada:

gamated Free Product Factors,

“Rohlin flows on Amal-
2012,

preprint.
c.oooag

1. 000000000 0000000000,
0000000,000000000,90,
2011 0.

. Classification of group actions on factors
(After Masuda), 0000000000, 0
000,40,20120.

. 00000 Rohlinflow 00 OO,0000
00O0,00000000,80,20120.

.00000000 RohlinODOD,0000
00000, RIMS, 20, 2013 0.

. Rohlin Flows on Amalgamated Free Prod-
uct Factors, FMSP student session, 0 0 0
0,30,20130.
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I studied elliptic boundary value problems of
I fo-

cused on basic properties of the minimal posi-

reaction-diffusion-advection equations.

tive solution and the fast advection limit under
incompressible flows. It was confirmed that the
results known for the case of superlinear regu-
lar nonlinearities remains valid for the case of
singular nonlinearities. Furthermore, I consid-
ered a specific example which the fast advection
limit is not trivial, and determined its limit by

using formal asymptotic expansions.

B.ODOOO

1. M. Shimoel “On the Minimal Solution of
Reaction-Diffusion-Advection
with Singular Nonlinearity”, OO 00O 0O
000 (2013).

Equations

0 O (JIANG Chen)

A. 000D

I studied minimal model theory and the bound-
edness of log Fano varieties. I obtained an opti-
mal upper bound for the anti-canonical volume
of an e-log canonical weak log del Pezzo surface.
Moreover, I considered the relation between the
bound of the volume and the Picard number of
Also T

considered blowing up some points on a Hirze-

the minimal resolution of the surface.

bruch surface in general position and gave some
examples of smooth weak log del Pezzo sur-

faces.

B.OOOO

1. C. JiangO “Bounding the volumes of sin-
gular weak log del Pezzo surfaces”, Master
thesis, The University of Tokyo (2013).

c.0oog

1. Bounding the volumes of singular weak del
Pezzo surfaces, 000000000000
ooo,0000,20120 120 180

245

00 OO (SUZUKI Kousuke)

A.000OO

00000000000 0000000000
O000000ooooooooogg WAFOM
000d0oo0o0oooooo WAFOMOOO
000000000 Niederreiter-XIng Sequence
Oo0o0o0o0o00oO0O0O0O000

I studied point sets for quasi-Monte Carlo in-
In particular, I studied WAFOM,

which measures quality of point sets.

tegration.
I ex-
plicitly construct low-WAFOM point sets using
Niederreiter-Xing sequence.

B.OOOO

1. WAFOM on abelian groups for quasi-
Monte Carlo point sets and an explicit
construction attaining a large value of
minimum Dick weight, 00000000
(2013).
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I studied the Haagerup property and property
(T) for C*-algebras. In this study, I obtained

the following three results.

1. I gave many new examples of C*-algebras

with the Haagerup property.

2. T established the negation of property (T)
and the Haagerup property in the context
of C*-algebras. As a corollary, Robertson’s
theorem (1993) follows.

3. I studied the negation of reduced group
C*-algebras of relative property (T) groups
and C*-algebras with the Haagerup prop-
erty, for concrete examples. As a result,
I obtained the case there is no negation
(there is an embedding into a C*-algebra

E.g.Z? x

SL2(Z)) and the case there is a negation

(there is no embedding. E.g.Q? x SLy(Q))

As a corollary, there is no embedding from

with the Haagerup property.

the reduced group of latter group into that
of former one. The corresponding result is

not known for von Neumann algebras.
B.OOOO

1. Y. Suzuki:
algebras and rigidity of C*-algebras
with property (T)DOOOOOOOOO
arXiv:1212.5030.

Haagerup property for C*-

c.oooo

1. An example of non-isomorphic C*-algebras
whose universal enveloping von Neumann
algebras are isomorphic12011 00000
OO0oooooooooouooo201109
O.

2. A measurable group theoretic solution to

von Neumann’s Problem (after Gaboriau

246

and Lyons) 00000000000 0OOOO
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I investigated the C*-algebras of groupoids and
consequently I obtained the following theorem.

If £ is a Fell bundle over an amenable étale



groupoid G and if all fibers on the unit space
are nuclear, then the reduced C*-algebra of
It is known that the discrete

group C*-algebra, the crossed product of com-

F is nuclear.

mutative C*-algebras with discrete groups, and
the graph C*-algebras are realized as étale
groupoid C*-algebras, while the crossed prod-
uct of non-commutative C*-algebras with dis-
crete groups can not realize as the one. The Fell
bundle C*-algebras is the construction which
can realize both of them, and thus C*-algebras
similar to dynamical system can be realized
as Fell bundle C*-algebras.
ciple that the amenability of group-like ob-

There is a prin-

jects corresponds to the nuclearity of their C*-
algebras. For example, it is well-known that
the amenability of étale groupoids is equiva-
lent to the nuclearity of reduced groupoid C*-
algebras, and that if a discrete group acts on
a nuclear C*-algebra, then the reduced crossed
product is nuclear. The theorem I proved at
this time gives a sufficient condition of the nu-
clearity of Fell bundle C*-algebras, and the
claims that the amenability implies nuclearity
in the above theorems are included in this the-
orem. This theorem is the most general for-
mulation of the nuclearity theorem of the type

that the amenability implies the nuclearity.

B.OOOO

1. T. Takeishi, On nuclearity of C*-algebras
of Fell bundles over étale groupoids,
Arxiv:1301.6883, 2013.
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1. Extended center valued traces and cou-
pling functions, 0000000, 00, 2011
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. Bost-Connes system and class field theory,
oo0oooogoo,00,20120 40.

. On arithmetic models and functoriality of
Bost-Connes systems, ECFT O O0O0O, O
0,20120 50.
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Johnson and Kings proved cohomologoical two
variable Iwasawa main conjecture when p di-
vides the degree of the field of abelian exten-
sion of quadratic imaginary field. In this year,
I prooved classical two variable Iwasawam main
conjectur under the same conditon. I also de-
cided pseudo isomorphism class of 0-th fitting
ideal of Iwasawa module which satisfies some

contion.
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In this year I studied the hydrodynamic limit
for a certain class of two-species zero-range pro-
cesses. GroBkinsky and Spohn studied several-
species zero-range processes and determined a
necessary and sufficient condition for transla-
tion invariant product measures to be invari-

ant under the process. I considered a certain



class of two-species zero-range processes which
are outside of the family treated by Grofikinsky
and Spohn. I proved a homogenization prop-
erty for a tagged particle and applied it to de-
rive the hydrodynamic limit under the diffusive

scaling.

B.OOOO

1. K. Tsunodal “Hydrodynamic limit for
a certain class of two-species zero-range
processes”, master’s thesis, University of
Tokyo (2013).
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00oo0ooooooooo VIILoooo
oo, 20120,100.

. Hydrodynamic limit for some two species
zero range process, 00000000, O
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O,0000,20130,10.
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I prove that the determinant of the Galois ac-
tion on the f-adic cohomology of the middle
degree of a double covering of the projective
space of even dimension is computed via the

determinant of the branch locus.
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branch locus”, 00000000 (2013).
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The group ring of an abelian group with an
alternating bilinear form has a natural Lie al-
gebra structure. Here we do not assume that
the alternating bilinear form is non-degenerate.
We call it the homological Goldman Lie alge-
bra. Since the intersection form on the first ho-
mology group of an oriented surface is alternat-
ing, the Lie algebra has a geometric meaning.
Goldman introduced it in a geometric setting.
He also introduced a more geometric Lie alge-
bra, which is called the Goldman Lie algebra.
We determine the ideals, the minimum of the
number of generators under some condition and
the second homology group of the homological
Goldman Lie algebra, construct a non-trivial
class in the third cohomology group of the ho-
mological Goldman Lie algebra and apply it to



some Lie algebras including the Goldman Lie

algebra.
B.OOOO

1. K. Toda: “The ideals of the homological
Goldman Lie algebra”, to appear in Ko-
dai Mathematical Journal, also available
at arXiv:1112.1213 (2011).

. K. Toda, N. Kawazumi and Y. Kuno:
“Generators of the homological Goldman
Lie algebra”, preprint, arXiv:1207.4572
(2012).

. K. Toda:
of the homological Goldman Lie algebra”,
preprint, arXiv:1207.3286 (2012).

“The second homology group

. K. Toda: “On outer components of the ho-
mology group of the homological Goldman
Lie algebra”, preprint (2013).
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This year I studied the unitary highest weight
representations of scalar type, using the the-
ory of Euclidean Jordan algebras and Hermi-
tian Jordan triple systems.

First, for any tube type Hermitian Lie group
G, there exists a Euclidean Jordan algebra
nt such that G is the conformal transforma-
tion group of n*. Using this, we can real-
ize the holomorphic discrete series representa-
tions of scalar type on some explicit functions
spaces, for example, the spaces of square inte-
grable functions L3 (£2) on the symmetric cone
1 C n™ with respect to some measures, or the
space of square integrable holomorphic sections
I'(Tq, L)), T(D, L)) of the complex line bun-
dles on the tube domain Tp = nT+y/—=1Q C nf
or the bounded symmetric domain D C n(‘é‘ .
These spaces are analytically continued with re-
spect to the parameter A. The analytic contin-
uation of L3 (€2) becomes the space of square in-
tegrable functions on some subvariety O; C 012,
and that of I'(Tq, L)), T'(D, L)) become the
spaces of all sections which satisfy some differ-
ential equations, and some norm (which cannot
be given by ordinary integrals) are finite.

The unitary highest weight representations of
the Hermitian Lie group G are naturally ex-
tended as the strongly continuous represen-
tations of the so-called Olshanskii semigroup
Gexp(iC) C GC (here C C g is an Ad(G)-
invariant cone). Kobayashi and Mano realized
the minimal representation of SO(n,2) on the
light cone, and gave the explicit form of the ac-
tion of the 1-dimensional subsemigroup, which
corresponds to the extension of the center of
the maximal compact subgroup K of G. This
is given as the integral operator whose kernel
is written using the Bessel function. I gave the
sharp upper estimate of the generalized Bessel
functions on Jordan algebras, and proved that,
for any unitary highest weight representations
of scalar type, the generalization of this integral
kernel has the upper estimate similar to the one
in the minimal representation of SO(n, 2).
Also, for tube type Hermitian Lie groups, the
new realization (Fock realization) of the high-

est weight representaions of scalar type is con-
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structed, by Higert-Kobayashi-Mollers-Orsted
for minimal case, and by Mollers for general
case. This is realized on the space of square in-
tegrable holomorphic functions on p or its sub-
variety, where g = € + p is the Cartan decom-
position. I generalized this realization for non-
tube type Hermitian Lie groups, and decided
the explicit form of the action of the Olshan-
skii semigroup. This is given by the integral
operator whose kernel is written using the gen-

eralized Bessel functions.

B.OOOO

1. R. Nakahama, Integral formula and upper
estimate of I and J-Bessel functions on Jor-
dan algebras, preprint, arXiv:1211.4702.

. Analysis of generalized Fock spaces on Jor-
dan pairs (0000000000 OOOOO
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The conjecture of termination of flips has been
an open problem in the theory of minimal
model program. There are two related conjec-
tures, LSC (lower semi-continuity) conjecture
We studied these
First, We
proved LSC conjecture for varieties which have

and Mustata’s conjecture.

two conjectures during this year.

a crepant resolution in the category of Deligne-
Mumford stacks. Especially, it turns out that

LSC conjecture holds for varieties with quo-



tient singularities. Using this results, we also
proved that Mustata’s conjecture holds for toric
triples. We put together the above results as

the master thesis.

B.OOOO

1. Y. Nakamurald “On semi-continuity prob-
lems for minimal log discrepancies ”, 0 0
000000 (00 2400).
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1. “Ideal-adic semi-continuity of minimal log
discrepancies on varieties with a C*-
action”, 000000000, 00000

ooo, 2012, 10. 15.

“Ideal-adic semi-continuity of minimal log
discrepancies on varieties with a C*-
action”, 000D 0O0OO0DOODOOOOOO,
oooo,2012. 12. 17-20.

“On semi-continuity problems for minimal
log discrepancies”, 00O O0OO0OO0O, O
oooo, 2013. 2. 19.

“On semi-continuity problems for mini-
mal log discrepancies”, 4th Workshop on
Higher Dimensional Algebraic Geometry,
National Taiwan University, 2013. 3. 25-
29 (O0O).
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I study the theory of viscosity solutions for non-

linear partial differential equations.

1. Eikonal equations and Hamilton-Jacobi
It

sider Hamilton-Jacobi equations on non-

equations: is important to con-
Euclidean spaces such as infinite dimen-
sional spaces and networks since they play
essential roles in studies on optimal control
problems and front propagation. I study
formulation of Hamilton-Jacobi equations
on metric spaces. As a result I establish a
notion of a solution to Eikonal equations
and Hamilton-Jacobi equations on a met-
ric space and show unique existence results
for boundary value problems and initial

value problems.

. Curvature flow equation: I in particular
focus on curves moved by nonlocal cur-
vature flow appearing in studies on crys-
tal growth. It is known that a one-

dimensional nonlinear singular diffusion

equation is derived when the curve is a

graph of a function. I proved existence of

a solution to periodic initial value problem

of the singular diffusion equation with spa-

tially inhomogeneous driving force term.

B.OODOO

1. Y. Giga, N. Hamamuki, and A. Nakayasu:
“Eikonal equations in metric spaces”,

Trans. Amer. Math. Soc., to appear.



2. A. Nakayasu:

various metrics”, master’s thesis (2013).

“Viscosity solutions under
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goooooo,boon, 20110 90.

. Eikonal equations in metric spaces, O 13
O 0o0oDooooooooo,00o000,
20120 30.

. Viscosity solutions of Hamilton-Jacobi
equations in metric spaces, 0 OO OO0
O,0000,20120 70.

. Viscosity solutions of Hamilton-Jacobi
equations in metric spaces, I 34 00 00O
Oo0ooDooo,00000o0o0o000
oo0,20120 90.

. Eikonal equations in metric spaces, 0 00 O
o0 2012000000000, 0000O,
20120 90O.
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1. 000000000000 maoon, 2013
030.

2. 000000000,20130 30.

Barmeier, Severin

A. Summary of Research

T attended courses for the Master’s course. I re-
searched deformations of discontinuous groups
for non-Riemannian homogeneous spaces, re-
sulting in my Master’s thesis with title “De-
formations of the discrete Heisenberg group”.
The research was conducted under supervision
of Prof. Toshiyuki Kobayashi.

B. List of Publications

Articles

1. S. Barmeier, “Deformations of the discrete

Heisenberg group” (submitted).

C. Selected talks 2007 — 2012.
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and Bieber-
Second Latin
Congress on Symmetries in Geometry and
Physics, Curitiba, Brazil, 2010.

1. “Crystallographic groups

bach’s theorems” at the

00 00 (HAMAGUCHI Naoki)
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I have studied the extent of the optimum in-
demnity in the economy which is composed of
the representative nonlife insurance company
and a number of policy holders. Under some
conditions, I showed that there exists the pre-
mium at which the optimum indemnity for the
insurance company and the one for the policy
holders are equivalent, namely the competitive
equilibrium price. Moreover, I considerd the
movement of the competitive equilibrium price
when there are a great number of the policy
holders.
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1. 00 000 0000000000000,
00000000 (2012).
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I studied the index of Spin® manifolds. I de-
fined some integer on the pairs of the 8n + 2
dimensional Spin¢ open manifolds and the sec-
tions of its determinant line bundles which sat-
isfy some property, by localizing its Dirac op-
erators.

I then studied its properties and proved some
equation between the index of a 8n 4+ 2 dimen-
sional open Spin¢ manifold and the index of
its characteristic manifold, which was already

known on closed manifolds.

B.OOOO

1.0 00%n+200 Spinc 0000000
00000000000000007, 00
000000 (2013).
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The cubic roots of the discriminant of an el-
liptic curve is naturally seen as a torsor under
the group of cubic roots of unity. It can be
identified with a set associated to the 3-torsion
points. I gave a description of the induced
structure of torsor on the set in the language of

torsion points.
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I studied the singularities of solutions to
Schrodinger equation with variable coefficients.
It is well known that the singularities propa-
gates along the classical flow. I characterize
the wave front set of solutions to Schrédinger
equations in terms of the initial state by chang-
ing the exact solution to the Hamilton-Jacobi

equation for the approximate solution.
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1. 00DO00O«Cco0obooooooooogooo
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The Laurent phenomenon is the property that
the solution to an initial value problem of a dis-
crete equation is expressed as a Laurent poly-
nomial of the initial values. This concept has
arisen from the study of cluster algebras, for
which it is known that any cluster variable
is a Laurent polynomial of the initial cluster
variables. I left the connection with cluster
algebras aside and studied the Laurent phe-
nomenon for its own sake. I showed that most
of the discrete bilinear equations that appear
in the field of integrable systems exhibit this
phenomenon and I discussed its relation to in-
tegrability. I also introduced a technique for

calculating the algebraic entropies relying on



this phenomenon.
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I studied the characterization of a fourth-order
total variation flow with Dirichlet boundary
condition, which is characterized by using the
subdifferential of a total variation, and extinc-
tion time estimates for the solution of this sys-
tem. I also studied regularizations of a back-
ward heat equation, which is an ill-posed prob-

lem as known well.
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I studied the evolution equation, which we de-
fine by using the subdifferential of a total vari-
ation in H ~!-space. Giga-Kohn (2011) derived
the estimates for the extinction time of the so-
lution of the fourth-order total variation flow
with periodic boundary condition. I extended
the estimates to the Dirichlet case.

I introduce the research about a backward heat
equation. The backward heat problem is an
ill-posed problem and regularizations play an
important role. I used small parameters and
N-th power of the Dirichlet-Laplacian. I used

the eigenvalue expansion.

c.ooon

1. Extinction Time Estimates with Dirichlet
Condition for Fourth-Order Total Varia-
tion Flow and its Characterizations, O 14
0oo0ooooooo,ocoooogoo
O000000oooooo),20130 20.
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For a nondirected simple graph, a coloring of
the graph is giving colors to its vertices such
that, for each edge, the colors endpoints of the
edge are distinct. The necessary number of col-
ors for coloring the graph is called the chro-
matic number.

constructed CW
graphs, called neighborhood complexes and ob-

Lovasz complexes from
tained a relation between the chromatic num-
bers and the topologies of neighborhood com-
plexes. 1 researched between the topologies
of CW complexes obtained from graphs, like
neighborhood complexes, and the combinato-
rial properties of graphs, like chromatic num-
bers.

In my research, I defined 2-covering maps,
which are the one of classes of graph maps, and
2-fundamental groups, which are the groups ob-
tained from based graphs, and investigate their
basic properties. I showed that there is a nat-
ural correspondence between the subgroups of
2-fundamental groups and the connected based
2-coverings over based graphs.

I showed that, for a connected graph whose
chromatic number is 3, there is a surjective
group homomorphism from its 2-fundamental
group to the infinite cyclic group Z, and com-
pute the chromatic numbers of some graphs us-
ing this theorem.

There is a normal subgroup of 2-fundamental
group called an even part, whose index is 1
or 2, and I prove that the even part of the
2-fundamental group of a based graph is iso-
morphic to the fundamental group of its neigh-
borhood complex. From this fact, we obatin a
relation between fundamental groups of neigh-
borhood complexes and chromatic numbers of

graphs.
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I sutudied geometrical proof of the Arrow’s
impossibility theorem. Tanaka topologically
proved the Arrow’s impossibility theorem for
linear orders in the case where there are two
individuals and three alternatives. I gave geo-
metrical proof of the Arrow’s impossibility the-
orem both for linear orders and for weak orders
in the case where there are n individuals and
three alternatives using topological discussions

and metrical discussions together.
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It is known that any compact complex man-
ifold with pseudo-Einstein CR boundary ad-
mits a complete asymptoticaly Kahler-Einstein
metric. For such metrics, D. Burns and C.
Epstein introduced the renormalized character-
istic forms, which are continuous up to the
boundary. I have shown the renormalized
Chern-Gauss-Bonnet theorem, which states
that the integration of the renormalized Chern
form decomposes into the Euler characteristic
of the manifold and the integration of some
local invariants of the pseudo-hermitian struc-
ture on the boundary. Although Burns and Ep-
stein had already presented a version of Gauss-
Bonnet formula for domains in C”, our formula
has an advantage in that the boundary integra-
tion can be written down explicitely while the
boundary contribution in their formula is given
abstractly.

When the dimension of the boundary is three,
the boundary integral of the formula agrees
with the Burns-Epstein invariant known as a
global invariant of three dimensional CR man-
ifold, so the boundary integral is expected to
provide a global invariant also in higher dimen-
sions. I have not established this fact in general
cases, but I was able to prove that the boundary
integral gives a pseudo-Einstein invariant under

some topological assumption of the manifold.
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Einstein metrics”, 0000000000
gooooooad, 2013.
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I studied the special values at s = 0 of zeta
functions of varieties over finite fields by using
Bloch’s higher Chow groups. Regarding higher
Chow group and weight homology as homology
theories on the category of varieties over a finite
field, I constructed a canonical morphism from
the former to the latter, which I call regulator.
I proved that the special value at s = 0 is equal
to the alternating product of the quotients of
the cardinalities of the kernels and cokernels of
the regulator. I also showed that (a localization
of) the higher Chow group of a smooth and
proper scheme over a finite field is isomorphic
to the direct sum of a finite group and a vector

space with rational coefficients.
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Fields via Bloch’s Higher Chow Groups”,
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I studied ramification groups of local fields of
equal characteristic, and gave a direct proof of
the classical Hasse-Arf theorem without using

the lower numbering ramification groups.
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Given an elliptic curve over a field k, we can
define the discriminant of the elliptic curve by
taking a certain polynomial of the coefficients of
a Weierstrass equation defining the curve. This
value in £* depends on the choice of a Weier-
strass equation, but as a value in k*/(k*)'?
it depends only on the isomorphism class of
the elliptic curve. Thus it is an invariant of
the elliptic curve. In our study, we constructed
the relationship between such a naive value and
some properties of elliptic curves. More pre-
cisely, our study is as follows: if the character-
istic of k is not 2, then it is well-known that the
residue class of the discriminant of the elliptic
curve in k> /(k*)* corresponds to the u4-torsor
consisting of the 4-th roots of the discriminant
via the isomorphism k*/(k*)* = H!(k,u4).
Our main result is to give an intrinsic and ex-
plicit description of this p4-torsor in terms of
the 4-torsion points of the elliptic curve. The
point in this description is that the action of
g on the set identified with the above pg-
torsor involves the Weil-pairing of the 4-torsion
points. In addition, as an application of our re-
sult and the result of Fukuda, we relaxed the
hypothesis of the Coates’ theorem on the dis-

criminants of isogeneous elliptic curves.
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I studied quasi-Monte Carlo integration, which
is a numerical integration to approximate the
true integration value of f with the average of
f on a finite point set P. And I studied re-
ducibility of polynomials over Fg, which have
no repeated root. I make the formula to deter-
mine the parity of the number of prime factors

of various polynomials over Fs.
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Existence of fast convergent quasi-Monte
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(submitted), to appear in Proceedings
of Monte Carlo and Quasi-Monte Carlo
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. Takehito Yoshiki, A general formula for
the discriminant of F2-polynomials deter-
mining the parity of the number of prime
factors, the University of Tokyo (2013)
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I studied the finite volume approximation for
a convection-diffusion equation. Especially, I
derived error estimates for singularly perturbed

case.
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I have studied the initial-boundary value prob-
lems for non-symmetric linear diffusion equa-
tion with multiple time-derivatives. Such equa-
tions can be considered as more feasible model
equations than symmetric equations with a sin-
gle fractional time derivative in modelling dif-
fusion of contaminants in groundwater.

By means of the Mittag-Leffler function and
the eigenfunction expansion, the problem was
reduced to an integral equation for the solu-
tion, and from the fixed-point theorem it fol-
lowed that the unique existence held. Secondly,
some further properties of the solution of our
initial-boundary value problem were investi-
gated, such as (1) The Holder regularity of solu-
tion. (2) For the case of the homogeneous equa-
tion, the solution can be analytically extended
to a sector in the complex plane. (3) The de-
(4) The weak
unique continuation property. Finally, the in-

cay property of the solution.

verse source problem with final overdetermin-
ing data at time T was considered. The generic
well-posedness of the inverse source problem is

proved by the analytic Fredholm theory.
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and applications to some inverse prob-
lems”, Master Thesis, Graduate School of
Mathematical Sciences, The University of
Tokyo(2013).

c.oooo

1. “An
der quasi-linear hyperbolic equation”, 18
December, 2010,
ence on Applied Statistics and Finan-
cial Mathematics”. 16-18 December 2010,
The Hong Kong Polytechnic University
(PolyU), Hong Kong, China.

inverse problem for a first or-

“International Confer-

“Non-symmetric linear diffusion equation
with multiple time-fractional derivatives
and its inverse problems”, 24 October,
2012, “International Conference on Inverse
Problems and Related Topics”. 21-26 Oc-
tober 2012, Southeast University, Nanjing,
China.

00 00 (WATANABE Masaki)

A.000OO

00000D000DO0DOoDOoDOoDoOoog
0o0000,000000000D00004d
0o0oooo,00000ooooooooog
SchwrOOOOOOOOOOOODOOOODO. O
O0d, Schur Q-0000000O0DO0OODOOO0O
Jdo0d0oooo0ooooooooooooog.
00,0000000000000000 Frobe-
nius 000000 Brauer 00O O walled Brauer
odododooooooooooog.

By examining a curious correspondence be-
tween character values of symmetric groups,
we found a relation of new kind between cer-
tain character values of symmetric groups, and
a relation between our result and Bernstein’s

creation operators for Schur functions. We
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also found analogous relations for projective
characters of symmetric groups through cre-
ation operators for Schur @-functions. We also
found that analogous relations for characters of
Brauer algebras and walled Brauer algebras can

be obtained by analogous method.

B.OOOO

1. M. Watanabe: “On a relation between cer-
tain character values of symmetric groups
and its connection with creation operators
of symmetric functions”, master’s thesis at

the University of Tokyo

c.oooo

1. 0000000000000000000,
Doo0ooO00O0o0O0OO0ooO, 0o0oo,
20120 100, Le0OOODOOOODOO,
0000,20120 110,0,000000
000010



0 O O (Research Student)

00 OO (SHIBATA Yasutaka)

A. 0000

cubic fivefold 0000000 GITOOOOOO
000000002200 singular cubic fivefold
000000o00oOo0o0o0oooooooooo
000000000 SL(r)Doooooooo
00000000o0ooUoOoOooooon
gogboogoboobboooboobnbooobo

I studied GIT compactification of the moduli
space of cubic fivefolds. I obtain 22 singluar
cubic fivefolds which are candidates for com-
patification. But there are redundancies by the
action of SL(7).

eliminates this redundances. I am eliminating

I rearched a technique which

this redundances using this technique.

ZHANG Lei (000)

A. 000D

In this semester I have studied the theories
about fractional differential equations, espe-
cially about the inverse problem of fractional
time derivation diffusion equations. The frac-
tional diffusion equations describe the abmnor-
mal diffusion phenomena which were observed
in many scientific fields.

The fractional diffusion equation with more
than one time derivative term is considered to
simulation some kinds of diffusion processed.
One of the most important problems is to de-
termine the orders of the time derivatives which
are assumed fractional. In this research, I
learnt the uniqueness for the inverse problem of
determining two orders of time derivatives in a
fractional diffusion equation. And then I tried
to prove the uniqueness for more than two time
derivatives case under Professor’ s guidance.
It was found that the uniqueness can been ob-
tained through Laplace Transform Method.

A bit more complicated case for the above
problem is that the diffusion coefficient is un-
known besides the orders of time derivatives.

It was found that the some Laplace Trans-
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form Method seemed not work. The eigenval-
ues for the elliptic operation can not be deter-
mined because of the unknown diffusion coef-
ficient. However a formal solution of the frac-
tional diffusion equation with more than one
time derivative terms can be conceived with
so called generalized Mittag-Leffler functions.
First that the formal solution is the unique
solution for this fractional diffusion equation
should be proved. Then the uniqueness of the
time derivative orders can be obtain through
analyzing this solution with the additional data
for this inverse problem. In so far I am still en-
gaging in constructing the concrete process of

the proof.



2.00000

Graduate Degrees Conferred

U ooobobobooodogad
(Doctoral-Ph.D. : conferee, thesis title, and date)

SOOOO

e 00 OO0 (MIMURA Yoshifumi)
The variational formulation of the fully parabolic Keller-Segel system with degenerate diffu-
sion
000000000000 00 Keller-Segel OO OO0O0ODOOOOOO
25 March. 2013

e U0 OO (MATSUMURA Shinichi)
Studies on the asymptotic invariants of cohomology groups and the positivity in complex
geometry
00o00DO00o00ooOOooDooooooooooDoooooooooon
25 March. 2013

e 00 OO (ASAI Tomoro)
Analytic semigroup approach to higher order quasilinear parabolic problems
O00000O0O0OD0O0O0OD00OO0OOOOOOOOO0
25 March. 2013

e 00 OO (ISHIDA Tomohiko)
Quasi-morphisms on the group of area-preserving diffeomorphisms of the 2-disk
02000000000000000000000
25 March. 2013

e U0 OO (KATO Naoki)
Lie foliations transversely modeled on nilpotent Lie algebras
gooooooobobboooooboooobooooo
25 March. 2013

e 00 OO (UEMATSU Tetsuya)
Uniform Representability of the Brauer Group of Diagonal Cubic Surfaces
000030000 BrauerOOOOOOOOOOOODOOOO
25 March. 2013

e Uzun Mecit Kerem
Motivic Homology and Class Field Theory over p-adic Fields
Op-000O0O0O0DOOQOOOODOOOODOOODOO
25 March. 2013

e U0 OO (OSHIMA Yoshiki)
Discrete branching laws of Zuckerman’s derived functor modules
OZuwckerman OO0 O O00O0OOO0OOODOO
25 March. 2013
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00 00 (OKUDA Takayuki)

Proper actions and designs on homogeneous spaces
goggobobboooooboobobog

25 March. 2013

00 00 (KASUYA Hisashi)

Topology, symplectic geometry and complex geometry of solvmanifolds -From nilpotent to
solvable-

gooooOoOoOoOOOOOOOOOOOO0O0O0O0O0O0OOOOOOOO -ooooooo-O
25 March. 2013

00 OO0 (KUNIYA Toshikazu)

Mathematical Analysis for Epidemic Models with Heterogeneity
O000ooo0oO0oDoooooooooooooon

25 March. 2013

0000 ( KOBA Hajime)

Stability of Navier-Stokes-Boussinesq Type Systems
gooooooobbboooobbuooooboouoono
25 March. 2013

00 00 (KONDO Kenichi)

Symmetrized Max-Plus Algebra and Ultradiscrete sine-Gordon Equation
000 Max-Plus0 OO 00O sine-Gordon 0 0 00O

25 March. 2013

Suthichitranont Noppakhun

Construction of holomorphic local conformal framed nets
o0o000o00o0o0O0O0O0O0O0O0O0O0

25 March. 2013

00 00 (HISAMOTO Tomoyuki)

Asymptotic analysis of Bergman kernels for linear series and its application to Kahler Ge-
ometry

oo ooooooboooa

25 March. 2013

00 00 (MATSUMOTO Yoshihiko)

Asymptotically complex hyperbolic Einstein metrics and CR geometry
O0000oo00ooooOoooooooo crROOOO

25 March. 2013

00 00 (MATSUYA Keisuke)

Discretization and ultradiscretization of differential equations preserving characters of their
solutions

goooooooobbooooooboooooon

25 March. 2013

00 00 (MIURA Makoto)

Hibi toric varieties and mirror symmetry
goo0oopoooooooooooooo
25 March. 2013
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e 00 OO (MIYATANI Kazuaki)
MONOMIAL DEFORMATIONS OF CERTAIN HYPERSURFACES AND TWO HYPER-
GEOMETRIC FUNCTIONS
go0o0oooo0ooDooooooooooooooo
25 March. 2013

e LI Qinlong
Nuclearity of reduced free product C*-algebras
000000 c*o00oooooooo
25 March. 2013
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U oggboboogoobo

(Master of Mathematical Sciences : conferee, thesis title, and date)

0000000000 (BARMEIER Severin)
Deformations of the discrete Heisenberg group
Oooooooooooooon

25 March 2013

e U0 OO (KURODA Atsuo)
000000000000 0O000 MorseDOODO JonesOOOOODO
25 March 2013

e U0 OO (INOUE Daisuke)
oooobooob-obooboobooboobobboo-boboooobg
25 March 2013

e U0 OO (KAWASETSU Kazuya)
The intermediate vertex subalgebras of the lattice vertex operator algebras
Oo0ooooooooooooooodg
25 March 2013

e 00 OO (TERAKADO Yasuhiro)
The determinant of a double covering of the projective space of even dimension and the
discriminant of the branch locus
O0000oo0oU00oDo0oUooooooooooooooog
25 March 2013

e U0 OO (NOHARA Tetsuya)
gbooooobooooboooooon
25 March 2013

e 00D OO (YATAGAWA Yuri)
On ramification filtration of local fields of equal characteristic
Oo00o0ooooooDooooooooooooon
25 March 2013

e 00 OO (YANAI Yoshinori)
Q-curvature for Weyl structure
0O000DooooooD oOOoon
25 March 2013

e 00 OO (ASANO Hiroki)
ROHLIN ACTIONS OF R™ ON VON NEUMANN ALGEBRAS
0000000000o00ooo0ooooo R*0O00O00O
25 March 2013

e 00 OO (AMEMIYA Takushi)
000000 Db0o00goooooDoOooOoooooo
25 March 2013
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00 000 (ITO Kotaro)
00 Macdonald DO OOOOODOO
25 March 2013

00 00 (UENO Takao)
Oo0oooooooooogoHIVOOOOoo
25 March 2013

00 00 (OKAWA Sachio)

On logarithmic nonabelian Hodge theory of higher level in characteristic p > 0
dddp>00000000000ODODODOOO0OOOUDDD ™I

25 March 2013

000 00 (OKUBO Naoto)
ooooboobooboboo
25 March 2013

00 O (OTA Jun)
5[(2, C) Knizhnik-Zamolodchikov 0 0000 0O resonant 0 0 O O
25 March 2013

Otani Yul

Warped convolutions of the Klein-Gordon field
gooooooobbboooobbuoooobobouooo
25 March 2013

00 00 (OKUMURA Masanari)

Vertex Algebras and the Equivariant Lie Algebroid Cohomology
oo0oo0oooOooO0oO0o0OO0OO0O0OOO0OO0OO0

25 March 2013

00 0O (ODA Hidemasa)

Triangulated Categories of Matrix Factorizations for Elliptic Singularities
o0o000o00o0o0O0O0O0O0O0O0O0O0

25 March 2013

00 O (KAI Wataru)

An Exponential Map for the Picard Group and Its Application to p-Adic Curves
00000000000000000 pO0O0OOOOOO

25 March 2013

0 00 (KAWASAKI Morimichi)

Some invariants on the group of Hamiltonian diffeomorphisms and their applications
000000000000000000000000000

25 March 2013

00 00 (KAWANO Nobuteru)
oboooboooooogon
25 March 2013

00 00 (KITAGAWA Masatoshi)

Stability of branching law of highest weight modules
oo00000000000O00O0O0O0

25 March 2013
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00 00 (KOIKE Takayuki)

Minimal singular metrics of a line bundle admitting no Zariski- decomposition
gooooO0O0O0O0OOODOODODOOOOOOOOOOOOO

25 March 2013

O O (Chen JIANG)

Bounding the volumes of singular weak log del Pezzo surfaces
go00o0ooo0oUoOoDooOoooooooooooooo

25 March 2013

00 00 (GOSHIMA Yuki)
00000000 (CML)O0DO0O00O0O00O0D0OO0OO0O00D0O0OO0O00
25 March 2013

00 00 (SHIBATA Kosuke)
oooooooooooooo
25 March 2013

00 OO0 (SHIMADA Koichi)

Rohlin Flows on Amalgamated Free Product Factors
Oooooooooooogon

25 March 2013

00 O (SHIMOE Masashi)

On the Minimal Solution of Reaction-Diffusion-Advection Equations with Singular Nonlin-
earity

oo oobbooooooobooo

25 March 2013

00 00 (SUZUKI Kosuke)

WAFOM on abelian groups for quasi-Monte Carlo point sets and an explicit construction
attaining a large value of minimum Dick weight

000000000000 0oDoOoooooooD WAFOMOOOOOOooooooooo
gooooooooon

25 March 2013

00 OO0 (SUZUKI Yuhei)

Haagerup property for C*-algebras and rigidity of C*-algebras with property (T)
0 C*O O Haagerup property O property (T) D00 C*OOOODO

25 March 2013

00 00 (TAKEISHI Takuya)

On nuclearity of C*-algebras associated with Fell bundles over étale groupoids
000000000 rllODOOO0O C-0000DOOOOO

25 March 2013

00 OO0 (TSUNODA Kenkichi)

Hydrodynamic limit for a certain class of two-species zero-range processes
Oo00o0oooooooDoooooooooooo

25 March 2013
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00 OO0 (TODA Kazuki)

On the algebraic structure of the homological Goldman Lie algebra
oo0o0oO0o0O0O0O0ODODODODODODOOOOOOOO0O0OOOOOO

25 March 2013

00 00 (NAKAHAMA Ryosuke)

Analysis of generalized Fock spaces on Jordan pairs
O0000o0O000ooO0oO0ooooooooon

25 March 2013

00 00 (NAKAMURA Yusuke)

On semi-continuity problems for minimal log discrepancies
gooooOooOoOoOoOoOOoOOoOOODOOOOO

25 March 2013

00 O (NAKAYASU Atsushi)
Viscosity solutions under various metrics
Oo00o0ooooooooooooon

25 March 2013

00 00 (HAMAGUCHI Naoki)
ooooooOoooooooo
25 March 2013

O O (HAYASHI Shin)
qn+200 Spinc000000000DO000DOOO0DOODODOODOOOd
25 March 2013

00 00 (FUKUDA Kohei)

Cubic roots of the discriminant of elliptic curves and 3-torsion points
gddodoodobooooobooooo

25 March 2013

00 00 (HORIE Kasuki)

0000000000000 oo0o00D00ooO0UooOoooOoooOoooOooOooon
oooooooo

25 March 2013

00 00 (MASE Takafumi)
Laurent OO OO0O00O0DOO
25 March 2013

0000 (MATSUE Yasuhiro)
Oo0oooooooooooooon
25 March 2013

00 00 (MATSUOKA Hideki)

On Dirichlet Problems for Singular and Ill-posed Evolution Equations
O000ooooooDooOoooooooooog

25 March 2013
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00 00 (MATSUSHITA Takahiro)
Fundamental groups of neighborhood complexes
gogoobobobogd

25 March 2013

00 00 (MANABE Naohiro)
Arrow 00000000000 O0O0DO-000000000O000O0O-
25 March 2013

00 00 (MARUGAME Taiji)

Renormalized Chern-Gauss-Bonnet formula for complete Kahler-Einstein metrics
0000000000000 oodooooooouooooooooooooo
25 March 2013

0 00 (MIYAZAKI Hiroyasu)

Special Values of Zeta Functions of Singular Varieties over Finite Fields via Bloch’s Higher
Chow Groups
0000000000000000000000000000000000000000

25 March 2013

00 O (YOSHIKAWA Shou)

Describing the 4-th roots of the discriminant of an elliptic curve in terms of the 4-torsion
points

oooooooooboboooooobooooobooooobooooon

25 March 2013

00 00 (YOSHIKI Takehito)

A general formula for the discriminant of F2-polynomials determining the parity of the num-
ber of prime factors
or20000000000000000000O0O0DODO000oooooOooOoOg

25 March 2013

O OO0 (LI Ningping )

Finite volume approximation for a singularly perturbed convection-diffusion equation
dooodoooboboboooooobuoooobooooo

25 March 2013

00 00 (WATANABE Masaki)

On a relation between certain character values of symmetric groups and its connection with
creation operators of symmetric functions
gooobdbo0o0ooOobooooooOobOo0oOoboUooOOobDOobooUoogbooooo
25 March 2013

O 00 (LI Zhiyuan)

Initial-boundary value problems for non-symmetric linear diffusion equation with multiple
time-fractional derivatives and applications to some inverse problems
0o00o0o0ooo0o0ooDoo00ooooo0oU0UooDoo0oogoooDoooooooo
od

25 March 2013
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3. 000D -g0obobobogoobnD b 190

Journal of Mathematical Sciences
The University of Tokyo, Vol. 19

Vol. 19 No. 1  Published June 20, 2012

Keiju SONO
Matrix Coefficients with Minimal /K -Types of the Spherical and Non-Spherical Principal
Series Representations of SL(3, R)

Harunori UCHIZONO and Takeshi WADA

Continuous Dependence for Nonlinear Schrédinger Equation in H*

Luigi C. BERSELLI and Marco ROMITO

On Leray’s Problem for Almost Periodic Flows

Osamu FUJINO
Addendum to “On Isolated Log Canonical Singularities with Index One”

Shihoko ISHII
A Supplement to Fujino’s Paper:On Isolated Log Canonical Singularities
with Index One

Vol. 19 No. 2 Published September 10, 2012

Shinichi MOCHIZUKI

Topics in Absolute Anabelian Geometry I: Generalities

Artie PRENDERGAST-SMITH

The Cone Conjecture for Abelian Varieties

Vol. 19 No. 3 Published October 22, 2012

Jonathan BOWDEN

On Foliated Characteristic Classes of Transversely Symplectic Foliations

Ali BAKLOUTI, Nasreddine ELALOUI and Imed KEDIM
A Rigidity Theorem and a Stability Theorem for Two-step Nilpotent Lie Groups
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Yuichiro HOSHI
Corrigendum to “Tame-blind Extension of Morphisms of Truncated Barsotti-Tate Group

Schemes”

Andrei GINIATOULLINE and Tovias CASTRO
On the Spectrum of the Operator of Inner Waves in a Viscous Compressible Stratified Fluid

Stéphane LAMY and Julien SEBAG

Birational Self-maps and Piecewise Algebraic Geometry

Mario KAIP and Jiirgen SAAL
The Permanence of R-boundedness and Property(a) Under Interpolation and Applications

to Parabolic Systems

Vol. 19 No. 4 Published March 15, 2013

Satoshi GOTO

On the Fusion Algebras of Bimodules Arising from Goodman-de la Harpe-Jones Subfactors

Tomoro ASAI
Quasilinear Parabolic Equation and Its Applications to Fourth Order Equations with Rough
Initial Data

Shigeo KUSUOKA

A Remark on Malliavin Calculus : Uniform Estimates and Localization

Naofumi HONDA and Kohei UMETA
On the Sheaf of Laplace Hyperfunctions with Holomorphic Parameters

Kiyonori GOMI
Clifford Modules, Finite-Dimensional Approximation and Twisted K-Theory

Chikara NAKAYAMA

Log Néron Models over Surfaces

Junjiro NOGUCHI
Another Direct Proof of Oka’s Theorem (Oka IX)

Taizo CHIYONOBU and Kanji ICHIHARA
Large Deviation Principle for the Pinned Motion of Random Walks
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e Kentaro MIKAMI and Yasuharu NAKAE
Lower Weight Gel’ fand-Kalinin-Fuks Cohomology Groups of the Formal Hamiltonian Vector
Fields on R*
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4.000000 -00on
(2012.4 ~ 2013.3)

Preprint Series

2012-7 Kazuki Okamura: Some regularity results for a certain class of de Rham’s functional equations

and stationary measures.
2012-8 K. Aihara, K. Tto, J. Nakagawa and T. Takeuchi: Optimal control laws for traffic control.
2012-9 Guanyu Zhou: Analysis of the fictitious domain method with H'-penalty for parabolic problem.

2012-10 Kiyoomi Kataoka and Nobuko Takeuchi: A system of fifth-order partial differential equations

describing a surface which contains many circles.
2012-11 Ken’ichi Yoshida: The minimal volume orientable hyperbolic 3-manifold with 4 cusps.

2012-12 Hajime Fujita, Mikio Furuta and Takahiko Yoshida: Geodesic flows on spheres and the local

Riemann-Roch numbers.

2012-13 H. Kawakami, A. Nakamura, and H. Sakai : Degeneration scheme of 4-dimensional Painlevé-type

equations.
2012-14 Yusaku Tiba: The second main theorem for entire curves into Hilbert modular surfaces.

2012-15 O. Yu. Imanuvilov and M. Yamamoto: Inverse boundary value problem for Schrodinger equation

in cylindrical domain by partial boundary data.
2012-16 Nao Hamamuki: A discrete isoperimetric inequality on lattices.

2012-17 Nao Hamamuki: Asymptotically self-similar solutions to curvature flow equations with prescribed

contact angle.

2012-18 Guanyu Zhou: Analysis of the fictitious domain method with L?-penalty for elliptic and parabolic

problems.
2013-1 Yasuko Hasegawa: The critical values of exterior square L-functions on GL(2).
2013-2 Toshio Oshima: An elementary approach to the Gauss hypergeometric function.

2013-3 Kazuki Okamura: Large deviations for simple random walk on percolations with long-range cor-

relations .

2013-4 Kiyoomi Kataoka and Nobuko Takeuchi: A system of fifth-order PDE’s describing surfaces con-

taining 2 families of circular arcs and the reduction to a system of fifth-order ODE’s .

272



5. ygooouoooo O

Public Lectures - Symposiums - Workshops, etc

CREST Workshop
oodooodoodoodgdo

00020120 40 200000

gbobogobbbooooboobod oo2b

gogogd
13:00-13:40 D000 (DODDOOODOOOODOO)

goboobooobobooobooboon
—gooboooboobooboobobobg—

14:00-15:00 DO 0O (DODOOOOOO)
gobooboooboobooobooboboooboon

15:15-16:15 0000 (0 000000Oo0ooooon)

ooboodoboooobooboooobooboooboboobooonoog

0000000000000 00C000DO0ODOO CRESTOOOOOOOOODODOOO
gbooboooooobooboboobooooooboobobobobobobooooo
ugbobogooobod
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GCOEODDOOODO ODO0D0O0OO
DooboooobooboD m
20120 50 1600000 20120 50 180000
00000000000000 05600

50160000

10:15 — oo

10:30 - 11:30 OO0 OO (Hibino, H)ONTTOOOODOOODOOO
gboboboobooobooooo 1o

13:30 — 14:00 OO

14:00 - 15:00 OO OO (Mohri, T)OODOODOOODOOO
gboboobodgboooboobogn

15:30 -16:30 OOOOOOO

50170000
10:30 - 11:30 OO0 OO (Hibino, H)ONTTOOOOOOOOOO

gboboboobooobooooo 20

13:30 — 14:00 OO

14:00 - 14:30 OO O (Ohtsuka, TH)O OO OOOOOOOOOOO
gbbodgboobbuodgboooboobooon

14:30 - 15:00 OO0 OO0 (Ogasawara, Y.)OOOOOOOOOOOO
gbobobobobobobobob

15:30 - 16:00 OO

16:00 - 16:30 OO0 O (Hamamuki, N)OOOOOOOOOOOOOOOO

OMullins 00000000 DOOOOOO0ODOOODOO0OD
ooooogog

16:30 - 17:30 ODOOODOOD

50180000
10:30 - 11:30 OO0 OO0 (Hibino, H)ONTTOOOOOODOOOOO

goboobogoobobooboooboo 3o
13:30-14:00 OO OO (Sudoh, K)OOOOOOOOOOOOO
gbooboobooobboobooboooob —00o0oboobooonooo
14:00 - 15:00 ODOOODOOO

000000 0000 (Giga, Y)ODUOOOODOOOOOOODOOOO
00 00 (Sudoh, KN)NOOOODOODOODODOODOODO
00 00 (Yokoyama, E)OODOOOOOOOOOOOO

goooooooom 0 0000 labgiga@ms.u-tokyo.ac.jp

a
ooooooooog oooooo0o ooo0oo COE Ooooooooooooor
0000000 00000000 oo00 SO0000 2122400 DOOOOODOOOOOOOOOOO”
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Arithmetic Geometry week in Tokyo
June 4 to 8, 2012

Department of Mathematical Sciences
University of Tokyo, Japan

Program

Monday, June 4, 2012
10h-11h Registration and Coffee
11h-12h S. Wewers (Ulm)

Cyclic extensions and the local lifting problem
12h-14h Lunch
14h-15h A. Tamagawa (RIMS, Kyoto)

Variation of (-adic Galois representations (joint work with Anna Cadoret)
15h-15h30 Coffee
15h30-16h30 K. Bannai (Keio, Yokohama)

On the Eisenstein class for Hilbert modular surfaces

16h45-17h45 J. Nekovar (Paris)

Some remarks on cohomology of quaternionic Shimura varieties
Tuesday, June 5, 2012

9h30-10h Coffee

10h-11h G. Chenevier (CNRS, Palaiseau)
The infinite fern of p-adic Galois representations of the absolute Galois group of Q,

11h15-12h15 E. Hellmann (Bonn)

Families of trianguline representations and finite slope spaces
12h15-14h Lunch
14h-15h L. Xiao (Chicago)

Global triangulation over eigenvarieties
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15h-15h30 Coffee

15h30-16h30 K. Fujiwara (Nagoya)

Valuations for topological spaces
Wednesday, June 6, 2012

9h30-10h Coffee

10h-11h A. Shiho (Tokyo)
On restriction of overconvergent isocrystals

11h15-12h15 T. Abe (IPMU, Tokyo)

Langlands program for p-adic coefficients and the product formula for epsilon factors

Thursday, June 7, 2012
9h30-10h Coffee

10h-11h T. Tsuji (Tokyo)
p-adic perverse sheaves and arithmetic D-modules with singularities along asimple

normal crossing divisor

11h15-12h15 A. Abbes (CNRS, IHES)
The p-adic Simpson correspondence

12h-14h Lunch

14h-15h T. Tsushima (Kyushu)
Geometric realization of the local Langlands correspondence for representations of

conductor three
15h-15h30 Coffee

15h30-16h30 Y. Mieda (Kyoto)
(-adic cohomology of the Rapoport-Zink tower for GSp(4)

16h45-17h45 N. Imai (RIMS, Kyoto)
Cohomology of crystalline loci of open Shimura varieties of PEL type

18h Reception
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Friday, June 8, 2012
9h-9h30 Coffee

9h30-10h30 P. Kassaei (London)
Modularity lifting in weight (1,1,...,1)

10h45-11h45 Y. Tian (Beijing)

Analytic continuation of overconvergent Hilbert modular forms of parallel weight 1

12h-13h C. Breuil (CNRS, Orsay)
Ordinary representations of GL,,(Q,) and fundamental algebraic representations

The conference will take place in
the conference hall of the Department of Mathematical Sciences,
University of Tokyo, Komaba 153-8914, Tokyo, Japan.

GCOE
O

goooon
ooooobboon

010

obogd 20120 60 5-70
gob oboobbooboobDbo ooz

goognd

60 50 (O)
10:15-10:25 000000

10:30-11:30 D000 (DOD0OO0DO0DOoOo0Oooooon)
gbobobobobooboboboboboboobobooo

13:30-14:30 D000 (DODoOoOoooOooon)
obobobo I—-booboobooboobooooboonog

15:00-1545 0000 (D00DO0D0OO0OO0ODOOOOOOOO)
goboobooobobooboooobooooon

16:00-16:45 0000 (DODO0DOOODOOOODO)
goboodgbooooo

17:00-18:00 O O
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60 60 (O)
10:30-11:30 0000 (00000000000)

gbobobo n—0oboobobooboobooboooooon
13:30-14:30 0000 (DO0O00OOoooooooooo)
gbobobobobobobobo

15:00-15:45 0000 (DODDOOODOO0OOOOO)
goboobooooboobooobooooobooon

16:00-16:45 000 (00 ODUOOOOOOOOOOOODOOOD)
gobooobooobobooboooboboobooobboobooboobon

17:00-18:00 O O

60 70 (0)
10:30-11:30 0000 (00000000000000)
0000000000000000000000

13:30-15:00 O O

The 11th workshop “Stochastic Analysis

on Large Scale Interacting Systems”

Dates: July 5th (Thu) - 6th (Fri), 2012

Place: Room 002, Graduate School of Mathematical Sciences,
University of Tokyo

Web: http://stokhos.shinshu-u.ac.jp/salsis2012/

Organizers: T.Funaki (University of Tokyo), Y.Otobe (Shinshu University)
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July 5 (THU)

10:00 - 10:45 S.R.S. Varadhan (New York University)

Quenched Large Deviations and applications

11:10 — 11:50 Y. Nagahata (Niigata University)
Lower bound estimate of the spectral gap for simple exclusion process
with degenerate rates

12:00 — 12:40 Y. Liu (Peking University)
Some problems on invariant measures of Markov process on infinite

dimensional space

14:30 — 15:00 R. Fukushima (Tokyo Inst. Tech.)
Localization for annealed Brownian motion in a heavy tailed Poissonian
potentials

15:30 — 16:00 R. Tanaka (Tohoku University)
Large deviation for a random walk on a group of polynomial growth

16:10 — 16:40 M. Sasada (Keio University)
Spectral gap for stochastic energy exchange models with degenerate

rate functions
July 6 (FRI)

10:00 — 10:45 D. Chen (Peking University)
A Survey of Random Walks on a Percolation Cluster

11:10 — 11:55 H. Osada (Kyushu University)
Infinite-dimensional stochastic differential equations related to random

matrices and a phase transition conjecture

12:05 — 12:35 T. Funaki (University of Tokyo)
Invariant measure for linear stochastic heat equation

14:20 — 14:50 T. Nishikawa (Nihon University)
T.B.A.

15:00 — 15:30 T. Sasamoto (Chiba University)
Fluctuations of the 1D KPZ equation

Colloquium

16:00 — 16:30 Tea at common room

16:30 — 17:30 S.R..S. Varadhan (New York University)
Large Deviations of Random Graphs and Random Matrices
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16:00-17:30 Valentina Di Proietto (Univ. of Tokyo, JSPS) O On fundamental groups and
the Gauss-Manin stractification.

18:00-19:000 00O

285

1224001 OOOOOOOOOOOOOOOOO"



100 250 (0)

7:30-8:30 O O

9:00-10:30 000000 D OO On a rigid analytic map between certain eigencurves that
interpolates the Shimura correspondence.

10:45-11:450 00000 0 O JSPSIMGood reduction of ramified affinoids in the Lubin-Tate
perfectoid space

12:000 00O

0000000000 (A)222440010 0000000000000 OOOOO