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Format of the Individual Research Activity Reports

A. Research outline

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

e Selected publications of the past five years (up to ten items, including books).
C. Invited addresses

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

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

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

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

3. courses in the Faculty of General Education*;

4. intensive courses.

*Courses in the Faculty of General Education include those offered
in the Department of Pure and Applied Sciences
(in third and fourth years).

E. Master’s and doctoral theses supervised

e Supervised theses of students who obtained degrees in the academic year ending in March,
2006.

F. External academic duties

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

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

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

# 1% (Professor)

## {2 (ARAI Hitoshi )

A, BFoEARE
BAEDIFGET — ~ IR OAT 5 EHLEE D
FeCTH 5. AREE DT RN S
WL LW T L—ALy hEBRLZZ LT
&5 (S.Arai & IL[FAFIE). HFH - FHBHIE L
DT —LLy MIRRERDA D =X LD
FHEGR 2RI R ESBMRT 22 08B 26
N5, S HICHGAEE R CEANIGH b BERF
HTHD. ZOIENOROKIEET N &K
L, AOXIEERR EOFEHK Y I 2L — 3
VEATo. TR, AHEOEOEROK
EFERPID TAREL e~ 7.
BRIERLE &1L, (ARD) IRER? S A- TX
TR OIEHRDS, MM, SMUBSIRIE, S BIZRA%
FEICBWTAE I BfEEE LT\ D.
FEDOBFE TSI DWW TEF 1EE VT
WFIEEAT o 7. SERLIT A M OB S % fiR
3 57=00—ong s LTabh, 10040
SFESFERFIETHREIN T, BT 2 Kot
B =—7 Ly b HDHWNTT L—b Ly b5
IRDT ANEIN T e _—= AT LT, RO
FITEE W TZFZED T2 OF LU R F— L
FEB L. ZOERO—L LT, fEEFRL
HOF LWIEREHIEET LV EZIREL, £<0D
B R OHIRICBE T 285 EDa v B a—F —
VIal—varETOZEICHI L. 2D
VAT AERET AN oTIE, ABDO VLB
TOMRAEB T 72 FF & LEY B SRR T —
X w I LTz, AR TR AT AIZLY
PERLN V1 B E COFWMLPETRAET HHDT
HDHDD, FiLE B LV EK ORIk
THLDOTHLONEHET H—2DNHiE%EE
Z7.

(2006-2007) Main theme of my research is in-
formation processing of human’s visual system.

In this academic year, I have constructed new

framelets which are appropriate to studying vi-
sion science (with S. Arai). T think that these
framelets will give basis of constructing com-
putational models of human’s visual system.
In addition, I intend to study practical ap-
plications to image processing. Furthermore
we have constructed a computational model of
color vision, and given computer simulation of
illusions related color vision.

(~ 2006) I have studied the mechanism of ap-
pearance of visual illusions. In particular, I pro-
posed a new general scheme for discrete wavelet
analysis of vision. It is widely believed that vi-
sual illusions will provide us a key in order to
understand how our visual system carries out
visual information processing. From this rea-
son, over the past 100 years, many studies of
visual illusion have been made. However as
for several illusions, their mechanisms are not
yet well understood. In this research program
I have studied nonlinear models of the early
vision by using generalized wavelets, and in-
vestigated mathematical mechanism of appear-
ance of illusions. More specifically, I have con-
structed filter banks modeled after the function
of the striate cortex in human’s brain. Using
these systems I done several computer simula-
tions which indicate how our visual system pro-
duces visual illusions. By these simulations we
can explain by a mathematical unified way the
mechanism of several visual illusions. If an im-
age is inputted to my system and if it outputs
an image with illusion, then we can conclude
that it is (they are) caused by processing in the
retina, LGN or V1.



B. &%

. Hitoshi Arai : “Achromatic and chromatic
visual information processing and discrete
wavelets”, to appear in “Frontiers of Com-
putational Science” (Springer-Verlag), (in-

vited paper).

. Hitoshi Arai :
sual information processing based on dis-

“A nonliear model of vi-

crete maximal overlap wavelets ”, Interdis-
ciplinary Information Sciences 11 (2005),
177-190.

CEH Rz LS o 2—T Ly Ny
TR, o HFEOMEEEHEIZI T 28
P, BF7E 7 — 17, VISION, J. of Vision Soc.
of Japan 17 (2005), 259-265.

CHH L, BRET=—T Ly b - BRI
EoX o LTHNS - 7, BOEEE (A
AEFE), 10 % 3 5 (2005), 4-20.

CHOHC (B EE), cU=—T Ly b
B, MORRFBEIRIEFT (L ()
RS ARGE), ©7 4, & 1%, 2006.

L (FEER) B - SURRE AR LIS,
A ARG Rmt:, 2006422 A, ¥EEK 537 ~—
CGEE) ML s BRI oA, BA
EEmtl, 2006 42 H, #EE 197 X—.
L (FEE) B s T — ) T, WE
I, 2003 4, BEE 27T N—.

. (EE) Mz s N—T R, H
AREFamtl, 2003 47, #EH 333 ~—.

C. HEARE

CE s HRICE L7 L —Aa by b
DORERL & SR DOBIZE~DIGH?, B AR
2, REETZEKRT, 200742 H.

B BRSO 2 —T Ly
MZ X DT, 364 BIEEDOT ¢ X— |k -
Ho 72T AR, RalL 7 77—y T
KAz 77T —v g, 20064
1 H. (invited lecture)

10.

D.

1

. Hitoshi Arai :

LB

. Hitoshi Arai :

B s Y =—T Ly ML AR D

e,
F1A.

AR 2, AT 2K, 2006

“A nonlinear model of
visual information processing based on
wavelet frames”, International Symposium
on Frontiers of Computational Science
2005 (Nagoya Univ., Japan), Dec. 2005.

(invited lecture)
“EF L BT ORI, BAEUR

FRFBEER P TR ABTRIE, 2005 4
11 4.

I s R LY =—T Ly b - G

FEDOLHITLTEND ", AARMFR
M EGHE, HYAAKRSE, 200543 7.

A s CEABRTR A DR IT - B

W7 — Y =25 L B APRA~DICH -7, 5
2 [FIHTEAREER BF00ARY Lo L
A), IR, 200541 H.

. Hitoshi Arai, “Applications of wavelets to

the perception of visual information”, Har-
monic Analysis and its Applications at Os-
aka, (Osaka Kyoiku Univ., Japan), Nov.
2004. (invited lecture)

“Visual Perception and
Nonlinear Information Processing Based

»

on Wavelets ”, Mathematical Aspects of

Image Processing and Computer Vision
2003 (Hokkaido Univ., Japan), Nov. 2003.
(invited lecture)

Hitoshi Arai :

tion Processing in the Visual System”,

“Wavelets and Informa-
Infinite Dimensional Harmonic Analysis

(Univ. Tuebingen, Germany), Aug. 2003.
(invited lecture)

i

- JRATSE VI BT (BRAERE 4 4F /K

KR AR ERY) < AT 70 & OBFFED ZERE
& IR DAARBIBZER], 3T 22, #E
TEMZRICPE4 2 R Elm 25 U e,

- SRR TOFRERA S | SO A

H
I (T2ER 4 45 /RSPt e Tonptse
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FLz

3. B I1 (B AR 22): SRR
DI LSRN TR C .

4. BeA I E (B A e asse): P

5. BEEFRBN LRGP TR, BeRy -
B 1 EOHE : V=—7 Ly MIOWNT,
IS, RS S 2L —va B RR
TR L.

F. xt4MFge - — e 2

1. THFOF-O L] HWEEE

2. Journal of Mathematical Sciences, The
University of Tokyo fRfEEE

3. Nagoya Mathematical Journal fR#EZ% 5

4. vV —X [BREREC] (22218, AT
B, WAEEE) mMELZR

5. FUANRFACERATOIIERT &R
6. AABFRFINER

and Study of Infinite-
Dimensional Harmonic Analysis” (2007 4F

BB Y E) MkZE R

7. “Perspective

X5 #lif (OSHIMA Toshio)

A, BFgEAE

1. b— N RO OHERRI G4 O RRER O 5T
RKARVYPEKR Dynkin MAEHNTFRTE S Z
LxmRL, V= MROFIRDOFERR AR
ERLL T, BEO RO DFEEBH LML
7. [10]

2. FEERRABLL DD LR 7 ADRMIE
HFELZERL, ZNEHS & T DITHNDORT R
DREEETEL, AH T =T W—2DEHF L
w7 E#E %I L, Harish-Chandra RI# DL
EZER L. B HFRAIZE1T % Frobenius
DI AP LT O A Z OB Ik L TH
z7=. [8]

3. HiL— NRUOELFES FTRERE TR DSE
DOTVEEEZ, MYREME T CIEH Lz, 758
SN2 TOHEITRIL, AR EREIEASRO
BURAE 52, BEMESRMEEZRT L &b,
oA FEICSEo— B O R RS, £,
R A & D Z Lk Y, BeESEENF
REZOREERyOAMRI G 52 7. [7]

4. FEfHK Lie BEOMRAF T BEO AR
L OFEERIIZEBL I N B Whittaker 22 D
Grothendieck Bt & L CoOWEE A RE L. £
SBALRFIEI OB Whittaker EBEZELL, <
DOREAFEBL L I REBOEFE L 52 50
RaRKD, £ K HRAZ MLV OEVRAL Y D
Ty R E BRI 5 2 72, [6]

5. fEEOMK Y —Br DA BRI IC G BLO Bt
G L, BRRICERBA~OIEREERET L &
W2E 0, EAEZEHASCRE/ NS HEAXOMED K
L EEEIToTENEZREL, EHIES
WTEE O Lie 8RO A N 7 —H—% Verma
MEEDOFAA T T IVDOAERTE /XT A —F PB—
W DG G BARBIITHERL L, FH 8l ~D)5 ]
L7z. [5], 9]

1. I showed that the isomorphic classes of the
homomorphisms between root spaces are de-
scribed by using extended Dynkin diagram. I
classified root subsystems of a root system and
clarified their various properties. [10]

2. I defined a class of differential operators
which is a little bigger than the differential op-
erators with regular singularities and studied
the structure of the ring of square matrices with
components in the class. I defined a ring ho-
momorphism of the space of commutators of a
suitable matrix close to a scalar operator, which
is a generalization of the Harish-Chandra iso-
morphism. I constructed solutions of the com-
plete system in the ring. [8]

3. I presented a conjecture on the classifica-
tion of completely integrable quantum systems
associated classical root systems. I gave ex-
plicit form of commuting differential operators
of higher order and proved the completely inte-
grability in all cases in the classification. Tak-
ing their classical limits, I obtained completely
integrable dynamical systems with their com-

plete integrals. [7]



4. 1 determined the structure of Whittaker
spaces as in Grothendieck groups which is in-
duced from a character of a maximal nilpo-
tent subgroup of a real reductive group. I
studied the Whittaker models of a degenerate
principal series and calculated the multiplici-
ties of their algebraic realizations and realiza-
tions with moderate growth at infinity and gave
the differential equations for the K-finite Whit-
taker vectors. [6]

5. By the dual map of the faithful finite dimen-
sional representation of the reductive Lie alge-
bra and its infinite dimensional representation,
I quantized the characteristic polynomials and
minimal polynomials of matrices. Based on the
polynomials I constructed the generator system
of the annihilators of generalized Verma mod-
ules of scalar type of the reductive Lie algebra
when its infinitesimal character is generic. I
applied this result to problems in the integral
geometry. [5], [9]

B. %3

1. /J\**{g’?j—**j(,%*”tﬁ “Lieﬁki%fﬁ,%@", %
WHAE, 2005, 610pp.

2. T. Oshima:
gacy classes of matrices”, Adv. in Math.
196(2005), 124-146.

“A quantization of conju-

3. T. Oshima: “A class of completely inte-
grable quantum systems associated with
classical root systems”, Indag. Mathem.
16(2005), 655-677.

4. REFHE: SBIERED &1 & B %,
Sp(2,R) & SU(2,2) Eofgst 111,
fRMTAFFE TR J08% 1421(2005), 12-25.

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

6. KEFILE: “iB{tRF10> Whittaker S #f
DRI & FIFENT DILA Y | SRR FEHT
i#H7edk 146'7(2006), 71-78.

7. T. Oshima:
tems associated with classical root sys-

“Completely integrable sys-

tems”, math.ph/0502028, to appear in
SIGMA 3(2007), 52pp.

8. T. Oshima:
operators with regular singularities”,
math.AP/0611899, to appear in Alge-
braic Analysis of Differential Equations,

“Commuting differential

Springer-Verlag, Tokyo, 30pp.

9. T. Oshima: “Annihilators of generalized
Verma modules of the scalar type for clas-
sical Lie algebras”, to appear in Harmonic
Analysis, Group Representations, Auto-
morphic Forms and Invariant Theory, Sin-
gapore University Press and World Scien-
tific Publishing, 33pp.

10. T. Oshima:
tems of a root system”, preprint, 2006,
math.RT /0611904, 47pp.

“A classification of subsys-

C. ngE%FE

1. Whittaker models of degenerate principal
series, HEDREL & FAFFENT DL D HHS
KFEERRATHFZERT, 2005 4F 7 A; Inter-
national Conference on Harmonic Analy-
sis, Group Representations, Automorphic
Forms and Invariant Theory, Singapore,
2006 4F 1 H.

2. AL — N RICHHRE L 72 Se 2R T RE =
TR, MBI L By RS 2006, HUER
KBTI IERT, 2006 43 A.

3. /&7 FH D Whittaker 5, {RHER &
oy R, ERERE 5 — T 2, 2006
FTAH.

4. Differential equations attached to general-
ized flag manifolds, Integral Geometry and
Harmonic Analysis, S K5, 2006 4F8 H.

5. Twisted Radon transforms, Workshop on
Integral Geometry and Harmonic Analy-
sis, EIREREE I F— 1T X, 200648 A.

6. R RS OB T REAGR, KB & HH
ZE [] b DfRAT S, FCER R A ERARAT I ST,
2006 4 8 A.



7. Generalized flag manifolds, hypergeomet-
ric functions and prehomogeneous vec-
tor spaces, Conference on Representa-
tion Theory and Prehomogeneous Vector
Spaces, Strasbourg X, 2006 49 A.

8. —fEHEZERIR | Radon ZH2lc >\ T, &
FEBGR T —7 vay 7, EREREIF—
N7 AL 2006 4E 10 A.

9. Root subsystems of a root system, The
NORThern Workshop on Representation
Theory of Lie groups and Lie algebras, Jt
WEHE R, 2007 43 H.

10. /V— FROMOYERE & EB5 L — RO 5y
H, HARESES-REESRS, BHEXR
%, 200743 A.

D. 7%

fiEtT o XE « e B OB F A 6B OB
i & T OEERMERE, RO, RBGHCRT
PR RA~OIEHR L (B - 4 438

=)

F. XA t7e— e 2

1. PR G AR AR TMER

2. BorRpihss A R E R B W EE R
3. Lie ik - RBGGE I F—0Ad—HF A ¥—
4. V= vay 7 MRAGEA L oy e

(2006 4 7 A 15-18 H, F* : EREEEE
TG R) DA FA A

5. Tsukuba Conference on Integral Geome-
try and Harmonic Analysis (August 12-15,
2006, at University of Tsukuba) O A — 77
FA -

6. A workshop on Integral Geometry and
Harmonic Analysis (August 12-15, 2006,
at Tambara Institute of Mathematical Sci-

ences) DA —HF A H—

7. ERRBERY—27 v ay 7 (2006 4 10 A
TALH) OA—HFA F—

H . Anrboey s —

1. Guster Olafsson (Louisiana State Univer-
i1 [The Heat equation, the
Segal-Bargmann transform and generaliza-
tions) , 200647 A 20 H, 31 H, Lie #f -
N

sity)

2. Boris Rubin (Louisiana State University) ,
#7#H Radon transforms on Grassmanni-
ans and Matrix Spaces] , 2006 4 7 H 25
H, 31 H, Lie#f - XBliakz I, —,

3. Zhu Chengbo (National Singapore Univer-
sity), ##i# [Transfer of unitary represen-
tations], 200648 A 13 H. EREFE
T,

4. Sigurdur Helgason (MIT), #%{#H [Radon
transform, Generalizations and Applica-
tions] , 2006 4£8 A 13 A; [Some problems

in Analysis on Symmetric Spaces| , 8 H

15 H, EREREITFT—1T R,

EA f1X (OKAMOTO Kazuo)

A, BT

FFTERI GUIE R I Dy H G,
FRICHEDROHER TH S, EREHICBIT S
M E MY FERAXOHERIY, 2 oaH~D%
RGN SN, BWESLZ o728
ThHDH. INLOMEE —SOFM~ILEET D
ZEBIRAMTH S, Thbb, HERILEMK
oy IR ARy H R & kD FIRE Sy R DB
THD. BRMITITRO L 5 ez L
TW5.

(1) FERI ARGy R D AP i

(2) & 2O TR TIFRME

(3)  ZELFERBIEGH

(4) MAEDEHZGH~OEH

21 OFMOFFEREDO E2 b DT LT =
FREZzo—BicETsb0THD. R
N = FRERICEBRT 5 NIV h RO WAHEL
EEZEHL, Wb By J Ly NEHE, OREEIC
SONTITIELLHBNTWS., H DAY RO
IV b RIS IR E My RO e 2 Iy
T IRBERIZ L VENNDN, Ry = HERK
DYEETH BNV =R b ZOHTHB. v



=T RIZLENINV R URTERSR, TORL
& L TEL OISR ATRER DG DN S.
TS, HoANU T 2 FREAOZELLTH D
ZHE NIV R URICH LT M BEIEYEZE oD
BETEDDLZEMWTED.

R = AT, PEBREREHRICIN X C,
RE R BB AT TIHEN DD, T OEHE N
YT = RO BEAEHRLE NS TOX
IIRGE, DEVZDLEEDO/NT A—FDfE L
P10 BB D BARA 5 52 2T LT DN
—HXTHD.

WO ML eI KX, Rovy =)
FERUX S FIEIC T 2 Z L3 kD . ERRIC
1%, oAy O FRROBE LGS 2
OMNNCERTHMER DD, N E TOE
V=3V v RGEHICEPTLTWEZDOT, 2
NETXTHI-T-DN, FH _HRTTHD.

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

(2) Symmetry of certain partial differential
equations

(3)  Special functions in several variables

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

The Hamiltonian structure of a certain com-

pletely integrable system is induced from the

holonomic deformation of a linear ordinary dif-
ferential equation. In fact, considering for each
of the six Painlevé equations the deformation
which remains invariant the monodromy of the
linear ordinary differential equation of the sec-
ond order, we obtain in a natural way the
Hamiltonian structure of the Painlevé equa-
tion. For example, by considering generaliza-
tion of the second Painlevé equation to the
case of several complex variables, we have ob-
tained a completely integrable system of multi-
Hamiltonian systems.

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

ing them in detail.
B. J& 3 3L

1. T. Tsuda, K. Okamoto and H. Sakai :
Folding transformations of the Painlevé
equations, Math.Annalen, 331 (2005),

165-229.

2. Y. Ohyama, H. Kawamuko, H. Sakai and
K. Okamoto :
equations V, third Panlevé equations of
the type Pui(D7) and Pip(Ds), J. Math.
Sci. Univ. Tokyo 13 (2006) 145-204.

Studies on the Painlevé

C. ngE%FE

1. XUV T 2RO BH, L EBRFERT:
PR E A FE R B R R GRS, AR KRR,
200245 H

2. ARIEE D ST 2 5EEN, AEFRZHE
RIBFRL R VR T L, TRRT, 2002
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. Painlevé systems - from Strasbourg to

Toulouse, Conference in honour of Jean-
Pierre Ramis, 7 7 > X, 2003 4 9 A

. Introduction to theory of the Painlevé

equations, FERfENTAIZERT 7 0 ¥ = 7 M
7% [EEM ITRER O MAZEAMSE] | 2004
HF1H

. The Painlevé systems and the Garnier sys-

tems, Conference on Théories asympto-
tiques et équations de Painlevé, 7 7 &,
2004 426 H

. Bilinear representation of degenerates

Garnier systems in two variables, HEfi{55%

ARENIEES, 4B, 20044E12 1

. VT 2 HRAOEFE, Pathway Lecture

Series in Mathematics, Keio, BEIEFZAKE,
2005 4 12 A

BTNV =2 RO T BB O T2 TR,

WoetE s TEREEIC B M HREA ,
REAKE, 2006 4 3 S

. The differential equations satisfied by the

tau-functions of the Painlevé equations,
Conference on Continuous and discrete
Painlevé equations, 7 1 > 7> K, 2006 &
3 A

Introduction to the Painlevé equations(4
lectures), A Newton institute Workshop
on Painlevé equations and monodromy
problems, VU X, 200649 A
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5. HILHEEE
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7. BARFHREIRE

#H #3% (ODA Takayuki)
AL TR

MHEICEET S, Z2DM%E 7Ty =7 b
(A) Explicit formulae for the Whittaker func-

tions on real semisimple Lie groups; (B) Green
currents associated with modular cycles in
modular varieties; (C) Explicit harmonic anal-
ysis for matrix coefficients

B LT, SEEITXLITICHAT 5 & 5 R
N ol

(A) BABER (KR - AR (THEIHEXR
) L ORFEMIETH D, SL(4,R) DIERFIFK
HL.> Whittaker B OBRAZIT, AP0 58
WEDWTWS, — D niZx4 % SL(n,R) ®
BEOHFRLERTTH D, REOM/N K-type
TR 7 =BT o T, Whittaker BEITA
7 MV, DFE D ZRN G5, T AR
HI20F TEEMAG DR PREE R D, i
B (BEAY) L OEFAFETHS. GL(3,C)
DIERINIEBDGEL, fa Xz Ekh Th 5, K
DL LT, Lie 88 gl, OFRKREEFILRBL D,
TR EH R TR R E L A SR D 23 A L T
W, Zo7uvxy FEBRKBLTNHE 1 44
BEThD, £ WL O0DEAITKFRN A
R TCTET,

(B) #EIES (EERY) L BETH-o7Z, AHE
BR EOREBEDT 7 7 A Vxbrxt (G, H) (2ff
W9 2%, £ 27 —HOIAL N LN D EIRIT
DREA A 7 NVDEEARSE, ©DF Y Chern FHE 5
DTV —=v ALy NEMER LT, fROFIE
TR 5, EFwL, TV b
J— X (UTMS 2006-31) The secondary spher-
ical functions and automorphic Green currents
for certain symmetric pairs (&5, Z D71
Y= ME, 1999 FEHN DI E > TV D,

(C) Selberg BATT, HERIRICFHR FTREZR TG
T, BIEE CIHERICRONTHE Ly, &
%, G 2 Hermitina-type O & EREH D Lie
BT, M T AR AEFS & & T, JEEA

BEBCRINC IR T DRI RO 2z LT, 7l
REIZ L=\, FAERZD Harish-Chandra R 224
mOBEE Lo, BT 285818, f1H IER
(R KRT) LfT-o T 5,

I have three reseach projects:

(A) Explicit formulae for the Whittaker func-
tions on real semisimple Lie groups; (B) Green
currents associated with modular cycles in
modular varieties; (C) Explicit harmonic anal-
ysis for matrix coefficients,

which are mutually related. In this fiscal year,
we made the progress in each project, explained
below.

(A) The research on explicit formulae for the
principal series Whittaker on SL(4,R) is go-
ing to finish, which is a joint work with T.
Hina (Teikyo Univ.) and T. Ishii (Chiba Inst.
Tech.). The investigation for SL(n,R) for gen-
eral n is in progress. Since the minimal K-types
of the representations are not of scalar type,
the Whittaker functions are vector-valued, i.e.,
they consists of multiple components. We need
”chromatic combinatorics” to describe this. We
are preparing a paper on the case of the prin-
cipal series Whittaker functions on GL(3,C),
which is a joint work with M. Hirano (Ehime
Univ.) As a preparation for the next step, we
attempt tp have integral basis fo irreducible fi-
nite dimensional represenations of gl,. This is
the 14-th year from the start of this project.
Now we can see the beginning of the end in
some cases.

(B)  We constructed the Green currents for
higher-codimensinal algebraic cycles obtained
from the modular embeddings associated with
affine symmetric pairs (G, H), which give the
fundamental classes or the Chern classes of the
cycles in question. This joint work with Maso
Tsuzuki (Sophia Univ.)

years ago, and now we can write a part of

was planned several

the plan. The scheme of construction is very
general. The joint paper is in the preprint se-
ries UTMS 2006-31. This project started from
sometime around 1999.

(C) Among the derivations of Selberg trace for-

mula, up to now, only quite limitted cases are



effectivey computable. We want to make the
effective computation possible, for the space
of cusp forms belonging to non-holomorphic
discrete series, when G is a Lie group of
Hermitian-type with higher real rank and the
discrete subgroup I' has cusps. . The current
target is to have the Harish-Chandra expansion
of the reproducing kernels. I have a related
joint work with M. Tida (Josai Uni.).

B. J& 3 3L

1. M. Hirano, T. Ishii, and T. Oda: “Whit-
taker functions for Pj-principal series rep-
resentations of Sp(3,R) “, Adv. in Math.,

to appear.

2. K. Hiroe (JRE—#), T. Oda: “Hecke-
Siegel’s pull-back formula for the Epstein
zeta function with a harmonic polyno-

mial“, To appaer in J. Number Theory.

3. M. Hirano (*FEep), T. Ishii (&),
and T. Oda: “Confluence from Siegel-
Whittaker functions to Whittaker func-
tions on Sp(2,R) “, Math. Proc. Camb.
Phil. Soc. (2006), 15-31.

4. T. Ishii and T. Oda: “Generalized Whit-
taker functions of the degenerate principal
series representations of SL(3,R) “, Com-
ment. Math. Univ. Sancti Pauli 54-2
(2005), 187-209.

5. T. Ishii and T. Oda: “A short history
on investigation of the special values of
zeta and L-functions of totally real num-
ber fields “, in Automorphic forms and zeta
functions, Proceedings of the conference in
memory of Tsuneo Arakawa, World Scien-
tific Publishing Co., 2006.

6. T. Ishii and T. Oda: “Generalized Whit-
taker functions of the degenerate principal
series representations of SL(3,R) “, Com-
ment. Math. Univ. Sancti Pauli 54-2
(2005), 187-209.

7. Miki Hirano and Takayuki Oda: “Sec-
ondary Whittaker functions for Pj-
principal series representations of Sp(3, R)

10.

11.

12.

13.

14.

15.

16.

“, Proc. of the Japan Academy, 81-6, Ser.
A., (2005), 105-109.

. Takayuki Oda, Harutaka Koseki (iB%

F%): “Matrix coefficients of representations
of SU(2,2): the case of Pj-principal series
“, International Journal of Mathematics,
15 (2004), 1033-1064

. Ishii Taku, Hiroyuki Manabe (E#iE),

Takayuki Oda: “Principal series Whit-
taker functions on SL(3,R), Japanese
Journal of Mathematics “, 30 (2004), 183
226

Takayuki Oda, Masao Tsuzuki (#ZE1ER) :
“Automorphic Green Functions Associ-
ated with the Secondary Spherical Func-
tions “, Publications of the RIMS, Kyoto
University, 39 (2003), 451-533

Takahiro Hayata (& H2:1#), Harutaka
Koseki, Takayuki Oda: “Matrix coeffi-
cients of the middle discrete series of
SU(2,2) “, Journal of Fucntional Analy-
sis, 185 (2001), 297-341

LEF - fkH 32 . Whittaker functions
for Pj-principal series representations of
Sp(3, R) HHEMEHTHFIERT#ATEd No. 1421
(2005), 7 pages

g sk Confluence
from Siegel-Whittaker functions to Whit-
taker functions on Sp(2, R), ZKBEMEHTAI 4T
Fragsesk No. 1421 (2005), 10 pages

fkHZ#s2 . The standard (g, K)-modules
for Sp(2,R), IT TSp(2,R) & SU(2,2) E
OB, I, BT FE AT sk S0 ik
No. 1421 (2005), 20 pages

fkH 232 The standard (g, K))-modules
of Sp(2,R) I, The case of principal series,
MRREA L Z OIS . BO T b ZE ek
%24 No. 1398 (2004), 82-111

EHEESE, Mk : Whittaker functions of
nonspherical principal series on SL(3,R),
985 TR DT & Wbt . BORfRtr
WF7EATaEse8k No. 1296 (2002), 92-100



17. #M#*3= . Birch & Swinnerton-Dyer @

TAE, MERE THCF). 55-1(2003) 1, 72-88

18. fkHZF3E 0 IV AP TIV Rt
PRAE L ORRIEADOHITE | BEMRITIIE

ATakgeék No. 1342 (2003), 1-12

C. OEARE

1. Explicit formulae of Pj-principal series
Whittaker functions on Sp(3,R), Confer-
ence on L-functions, JLJN K%, 2006 4F 2
H.

2. Secondary spherical functions and the as-
sociated Eisenstein-Poincaré series, Intern.
Conf. on Representations of Real Reduc-
tive Groups, Tata Institute for Fundamen-
tal Research, 2006 4F 1 H

3. Principal series Whittaker functions on
GL(3,C), £Hims R w L, ERlH ]

i, 20054 11 A

4. The (g.K))-modules structures of the stan-
dard representations of Sp(2,R), IT, #ff4C
#$£25 1Sp(2,R) L& SU(2,2) LA,
I AR AR AT 22T, 2 0 0 4
HF£9H

5. A short history of investigation of the spe-
cial values of zeta functions of totally real
number fields,  WFFEHES (4 - IR
B OBRES ) | SLHORF, 200 44
9 H

6. Rean Harmonic Analysis for automorphic
forms, WF7E4EE” Analogy between function
fileds and number fields”, 747 > % Texel
B. 200444 A

7. Lie BE O RFRRRISL - RFTRIFRZE R 0 ] »
A LB, HARESRER A NS
BeRlFEE., TERS, 200 349 A

8. All the contiguous relations in the princi-
pal series (g, K))-modules of Sp(2,R), #f
P Locally symmetric spaces”, Ober-
wolfach, 200 349 A

9. The standard (g, K))-modules of Sp(2,R)
I, MRAEXEZOISH]) | BERMENTIFSE
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FTakzedk No. 1398, (2004), 82-111 HE K
. BEMENTIFERT. 20044 1A

10. Known and unknown on Fourier expansion
of automorphic forms #f%EES 77—~

R EF—7 ), BILKRSE, 200 44
1H
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1. #ET GGR) - BT PO RERER 72 =1 —
A (AT AR - Z7H)

2. tRTUES%GH : Cohomological 72 fRTUIERIC
B L CAMIZRER A T o 7o, (BEERF R -
4 EA ISR, 2

3. 7 XB « BRI EGR O SR 72 Rh R &
A L7, HIBI - o fRE - 1EIERE. 47
TOVEREAT IR - BB OATRAERRNE, (%
BERSBE « 4 RS, A2 H)

E. &4 - {5 3C

1. (I&+) W & (MIYAZAKI Tadashi): The
principal series (g, K)-modules of Sp(3,R)

F. % gt — e 2
MEED =T ¢ X —: HAEFS3 O Journal, Intern.
Journ. Math., B KFHERRHFHF LR 2

A

A, BFFEREE

1. SEAIHEMOEREER

W D F THREEAR 3BT 5 B H R
L, RIKR O T HEFE A DR MEAR D F | R
ZHOMOMERKICKEI LTZ. L LZE 2 CldiE
& DR R FTEAT CILRF S AU7R R OO JEAZ 25
ThbbyMiEzt =0, L&t =1 D
&9 TR B RS A A A DI D
T EORBEETHD. L LEIZIEA
B A KB Y(#) 12t =t 20T D2 &%
VERRRBEAE & U CIXEF S L2 W 3@ & O O
HEATIIY) :=Y(@) ET2008HKTHY,
Izt = +0 LIZEEL b OB D 7 Z
A, WhWwH <AV R b T 5.
ZD XD R T AR T AL 7, BRI
LoD T AEFDORETLNVY ¥R

EE (KATAOKA Kiyoomi)



NVEBDOMEIZ K > TRIEAT T 2 Z L ITBh L
7o, ZHVUTTEDMOMERIE I BRI E b &
525D THD.

2. ERINS A—2—{FtZHEKDBOIH I
5%

HERREE RIS L D BRI NG A — & —{F &AL R R
B DR DEA5 MaFFTEIZBE T 5 75 R EAF RN A5
LN TW=nNZFOFEIA O ¢ L. Hérmander @
0 AT V—EHEERE A AT 5 A S
B Thote. AENTTERED L & HIZZOHE
DEREELIGER A e S .

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

Professor Yasuo Chiba of Ibaraki University
succeeded in constructing some good solutions
for the weakly hyperbolic operators whose char-
acteristic roots degenerate only on the initial
hypersurface; solutions whose singularities are
only either one of the characteristic roots. He
employed essentially a kind of coordinate trans-
formations with fractional power singularities,
for example t = t?, which are prohibited in
usual microlocal analysis. Here, ¢ is a posi-
tive and rational number. For example, one
cannot substitute ¢’ in the Heaviside function
Y(#') by t' = t9 in the theory of Sato’s hy-
perfunctions. However, it is natural to define
Y(t?) = Y(t). Further this extension of the sub-
stitutions applies to some class of hyperfunc-
tions having boundary values on ¢’ = +0, that
Kataoka succeeded

in characterizing such extended classes of mild

is, mild hyperfunctions.

hyperfunctions admitting fractional coordinate
transformations by using their quantized Leg-
This theory directly
gives the theoretical justifications of Chiba’s

endre transformations.

construction methods.

2. The partial flabbiness of the sheaf of
hyperfunctions with holomorphic param-
eters

H. Uematsu has obtained the partial flabbiness
of the sheaf of hyperfunctions with holomorphic
parameters some years ago. However his proof
was not complete concerning the application of
L. Hérmander’s 8- cohomology vanishing theo-

rem. K. Kataoka corrected this gap of the proof
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with Y.Chiba, and gave a complete proof.
B. £ 3L

1. K. Kataoka and Y. Satoh: “Formal sym-

bol type solutions of Fuchsian microdiffer-

ential equations”, J. Math. Sci. Univ.
Tokyo, 9 (2002) 565-626.
2. S. Funakoshi and K. Kataoka: “An inte-

gral formula of Mellin’s type and some ap-
plications to microlocal analysis”, J. Math.
Sci. Univ. Tokyo, 10 (2003) 139-169.

. EARES, ARNEE, LR - FBI
Pt - MERPEEMOE SR, Sharagd, Bl
REF OMNE, H37 AR, 2004, 1-313.

. C. H. Lee’s results on exponential calculus
of minimum type pseudodifferential oper-
ators and their application to microlocal
energy methods, FUHS K FEBRAEAT A5 T
iwgtek DERPTENT OREE ) 1412 (2005)
22-36.

METER

1. Boundary values of classical formal sym-
bols of pseudo-differential operators, /5
ATt & 2 O JED (BERMFEELS), HHEK
SFHEEATFZCT, October 2001.

2. C.H.Lee’s results on exponential calculus
of minimum type pseudodifferential oper-
ators and their application to microlocal
energy methods. & RFTHEMT O R (HF
TR S, HE R PR ET, Au-
gust 2003.

. Fractional power singularities and microlo-
cal boundary value problems, # /)5 FT#EAT
& XD (ERIMTEESR), HHER
FERTRIFZEIT, October 2004.

. Boundary value problems with fractional
power singularities, “Algebraic Analysis of
Differential Equations” in honor of Prof.
T. Kawai([EFRITTEEE), HUERR AR AF
HIFZERT, July 2005.



D. k%

1. BT - 88T XA: #9JR-Schapira @
D~ A 7 v BB E o MY R
ARDOBRITHNTZ, FOREEZT LD 7
25 & APREIIC AR U 7= (B AR - 4 2
e FE)
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1. (R L) faH # (MATSUI Yutaka):
Radon transforms of constructible func-

tions and their applications.

2. (IE+) 7L« s> (PREY Run): Con-
struction of compactly supported wavelets
and estimation of the regularity (= > /37

FEEFFOIEREALY =—7 Ly O
& Z O IERIEE DOFFA)
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1. RN < - R KR <
DR

2. Journal of Mathematical Sciences, the
University of Tokyo #EZE (FFiE Tk
#219)

i3
AL DR

X ZREWPR k _Eo> n otk Boeln W bk
RET5. X OEERNAANTH(X,O0x) =
0G=1,....n=1) 22L& XFIHT ¥
TERRIK L MEEN D . n RIGCRIBT T B s Y U %
HEX Ok X — M %% %, v =%
ERBTIE, ZEI M OF X UBEOTEE 2D, Bl
1E, FAEH DO T ¥« v 7 SERIEDG % 1T > T
BY, M OF ¥ IRICEBNT, 2Ot &, ik
MHL DIERFFR IR A N T Ty T4 —va v
Mo D0 E OERETHNTND,

F14T (KATSURA Toshiyuki)
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HEDOEREZ WL ODIRRD, My &IRE
2d O K3 DO EY2T 4 A X7,
7 X — Moy Z iRt K3 fhifm o5k & 3
5. 7. BEEAR EERS N K3 #him0
A& L, van der Geer & OILFEFILE L
T, v =0%F L7, ZOFRELT, My I
B END MBS HRIRD R ITT 17 RIT
ThHILBPD. EBIT, tr = e2(Qy )
LB EE, EBEOARK L ITH L () &
HEEBEOF ¥ VO T, v D& L THRE
L7z, WIC, k ZEBOEOREMAAR L L, 2d
Ep TRV UINZ2WET S, kE LEEINTEn
RIEATE Y UERE X LOAY 2—T—
8% By, ZiQ LT 5. aksTn Ui
H" (X, B;Q%), H'(X,Z:Q% ') », zhh=
nHYX,0%), HY(X, Q¥ ") ~o [k’
% Tm H" (X, B,QY), Im H'(X,Z,Q¥ ") &
=, X &k Lo K3iEs L, W;((0x)) %
FEiDOv4y bI MVORBET D, dx &
X ORI 7T 70T —8E, h & &x OFIET
5. F<HBENTND LTI <RSI0 20X
h=0c0 TH5D. BARE R (1< h<10)IZKL,
M® = {X € M | height &x > h} £B<.
corx, M =MY > M 5 > M0
L72%. (X,D) & {mki K3 ghifi, « € M %
(X, D) ICHET B E L, &y DES h< oo &
WET L. oLz, dmH(X,B,0%) =
h — 1, dimH' (X, Z,Q%) 20,
dimTm H'(X, Z,Q%) 21 — h DAL
5. &bz, MW @z 1I2B T DRI
(Im HY(X,Z,Q%)) N D+ ¢ HY(X,Qk) £ H
RICRAMTHDZ &Rl i, MW
OWIeiE, dim MM =20—h &%, Fi-,
FrURE CHY (M) 2835 M®M o
Pt -2 -1)...(p— 1" THZH
NHZEeERL.

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

varieties of dimension n, and set v = 7, Q% ive

family = :

Then, v gives an element of the Chow group
of M.

rieties in positive characteristic, and study the

I'm now interested in Calabi-Yau va-



relation between v and the polarizaition (or the
loci of a certain stratification).

We explain here some recent results. Firstly,
let Ms4 be the moduli stack of polarized K3
surfaces of degree 2d, and 7 : X — My be
I studied the moduli
stack M4 over the field of complex numbsers

the universal family.

as a joint work with van der Geer, and we
= 0.
prove that the maximal dimension of complete

proved v'® As a corollary, we could
algebraic subvarieties which are contained
in M,y is equal to 17. Moreover, putting
to = c2(Qy/ap,,), We gave the explicit form
of . (t5) for arbitrary positive integer £ as a
monomial of v in the Chow group C’H&fl(M).
Secondly, let k& be an algebraically closed field
of characterisitc p > 0 and assume 2d is not
divisible by p. Let B;Q% and Z;, be Tllusie
sheaves on a Calabi-Yau variety X of dimension
n over k. We denote by Im H" (X, B;Q%)
(resp. Tm H'(X, Z;Q% ")) the natural image
of H" Y(X,B;Qk) (resp. HY(X,Z;Q% 1))
in H" (X, Q%) (resp. HY(X,Q%")). Our
recent main results for K3 surfaces are as
follows. Let X be a K3 surface defined over
k. Let W;(Ox) be the sheaf of Witt vectors
of X, and ®x be the formal Brauer group of
X. We denote by h the height of ®x. Then,
as is well-known, we have 1 < h < 10 or
h = oo. For an integer h (1 < h < 10), we set
M®™ ={X € M | height ®x > h}. Then, we
have M = MM > M® 5 .. > M9 Now,
let X be a K3 surface with polarization D
of degree 2d and let x € M be a point which
Assume the height
of the formal Brauer group ®x is equal to
h < oco. Then, we have dim H'(X, B,QY%)
h — 1, dimH'(X,Z,Q%) 20
dimIm H(X, Z,Q%) = 21 — h. Moreover, the
tangent space of M (") at  is naturally isomor-
phic to (Im HY(X, Z,Q4%))nD+ c H'(X, Q).
In particular, we have dim M = 20—h. The
class of M) in the Chow group CHQ ™' (M) is
given by (p"~1 —1)(p"2 —1)...(p — 1)vh~L.

corresponds to (X, D).

and
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G. van der Geer and T. Katsura : “An in-
variant for varieties in positive character-
istic”, Contemporary Math. 300, in Alge-
braic Number Theory and Algebraic Ge-
ometry (S. Vostokov and Y. Zarhin, eds.),
2002,131-141.

I

FAT ‘B AROT?, &
2336, 86-1 (2003), 21-25.
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. G. van der Geer and T. Katsura : “On

the height of Calabi-Yau varieties in pos-
itive characteristic”, Documenta Math. 8
(2003), 97-113.

CRECFET (BEEER)?, BRRFH
Ji23, 2004.

URESRM 2 BT 27, IS
B 14-1 (2004), 71-74.

. T. Katsura and M. Q. Kawakita : “On the

distribution of linear codes”, Nat. Sci. Rep.
of Ochanomizu Univ. 55(2004), 33-39.

o KEFAT C RECATIL (1R & 0 = 7 Bllaw)”, R

HRFHRZ, 2004.

. G. van der Geer and T. Katsura : “Note

on Tautological classes on moduli of K3
surfaces”, Moscow Math. J. 5(2005), 775-
779.

R RAT e - BB, AU 2007, §

H g+, 0741-0744.

FE AT« “ARECHIT (BR_LOIEE)”, BEUR
T, 2007.

C. ngE%FE

1.

s 1

P+ W5 PR & IEAE O RS, HA
b e NN TS I 21 W R PN 7 S T =)
Fy L NA 2002423 A 31 H.

. Invariants of algebraic varieties in positive

characteristic, Special Year on Algebraic
Geometry and Topology, Australian Na-
tional Univ., Australia, August 25, 2003.



3. A% Calabi-Yau Z4%{A & Artin-Mazur
TEREE, BSR4 HALRE,
20034 3 H 13 H.

4. EEEY —/V R, QBT RV Y
L, AR RT, 200348 H 4 H.

5. BRI & BB, A AUS B2
BRI, FUERSEE M v /32, 2003 49
H 18 H.

6. On a stratification of the moduli of K3
surfaces in positive characteristic, Interna-
tional Conference on Arithmetic Geome-
try, Euler International Mathematical In-
stitute, St. Petersburg, Russia, June 25,
2004.

7. On a stratification of moduli of K3 sur-
faces, Korea-Japan Conference on Alge-
braic Geometry, KIAS, Korea, July 6,
2004.

8. Unirational surfaces in positive charac-
teristic, Current Trends in Mathematics
“Number Fields and Curves over Finite
Fields”, Anogia, Greece, July 24, 2005.

9. On the distribution of linear codes, Alge-
braic Geometry and Beyond, RIMS, De-
cember 15, 2005.

10. Automorphism group of abelian surfaces
and the unirationality of generalized Kum-
mer surfaces in positive characteristic,
Workshop of Abelian Varieties, Univ. of
Amsterdam, The Netherlands, May 30,

2006.

E. &+ - fl+5H3C

1. (f&L) MK (Taihei YOKOTA): 7 =L
~—HIE DAY MUVIGHZ X D REIC OV T

2. (FRREEE L) I A i (Hidemi SAKA-
GAWA): Study of group orders of elliptic

curves

3. GREEH I) ZHMdk (Masaya Yasuda):
Torsion points of elliptic curves with good

reduction
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F. % e — e 2
1. WFERHR (2005-)
2. #FEE A (2002-)

3. RFFHM - iR G M EESEMNER
(1997-2003)

i

TR

i

4. B RPN = EECT IR R Z
(2000-2003)

v
v

5. SCHVRFEE RIS B RF S o & — B
AL (2002-)

6. SUER R SF B iR AT F SR T E E £ B (2001-
2003, 2005-)

7. HURRF IR R R (2005-)

8. Spring School on Arithmetic Algebraic Ge-
ometry ([#E1H B KFHEHAFT| A =27
T4 7L D) , FRRFERERYE I —
N7 A 200645 5 A 10 H-12 H, organizer.

9. 5 7 [MMRERAT - EGm L OFF 75 - W5 hFZE
2, ROREEGERE, 2006 4 12 A 20
H-22 H, organizer.

10. {ﬁ%(ﬁ%éﬁ’j%ﬁ%ﬁgﬂﬁyz/ﬂf‘\/ry‘h’
FORACER A SR, 2007 4 1 1 20 H, orga-

nizer.

H i nhboe s 2 —

(1) Lucien Szpiro (City University of New York,
Professor)

TTEMIRT: 2004 454 A 22 H-2006 455 H 14 H
Iuvxl b b LZRFRHEE A =7
T4

##{#: The use of metrized line bundles in Dio-
phantine geometry (RERERKFERER®Z
T R) &

(2) G. van der Geer (Univ. of Amsterdam, Pro-
fessor)

WESIR: 2006 4= 8 H 4 H-2006 48 A 11 H
#1H: Cycles on the moduli space of K3 sur-
faces, 5 5 1 [ENEF L LR YT A BUREFEK
S, 20074E 8 H 7T H.

(3) Bas Edixhoven (Leiden Univ., Professor)
THERIR: 2006 459 A 2 H-2006 459 A 10 H
F#: Computation of the mod 1 Galois repre-

sentations associated to Delta



(4) Gopel Prasad (Michigan Univ., Professor)
THTEIAR: 2006 45 8 H 6 H—2006 4- 8 H 11 H
1 Fake projective spaces

(5) Frans Oort (Utrecht Univ., Professor)
THTEHARE: 2006 4F 1 H 24 H-2006 4-2 A 9 H
#: Irreducibility of strata and leaves in the
moduli space of abelian varieties 72 £

AR &2 (KAWAHIGASHI Yasuyuki)
A R

S. Carpi, R. Longo & #:1Z super conformal
field theory ~DIEMAFENT 7' 0 —F 24058
L7z. Super Virasoro algebra (Z-2\VTiX cen-
tral charge 7% 3/2 AKiifi D 7 — AT DV THERHY
BERBLOFNZFFOZ ENAMBILTVDA, Z0
r =IO, EMFRER O super Virasoro net
Z coset net & L TCEBLL, ZDHLEREZMD
Z &z &Y, super conformal net D43 FEHEIT >
INETHRAPEREAL TE—RmDOIED
12, Gannon-Walton (Z & % modular invariant
DR FEZERE L THNS.

r\‘l‘.,

We have studied operator algebraic approach to
super conformal field theory with S. Carpi and
R. Longo. It is known that the super Virasoro
algebras have discrete series of representations
for central charges less than 3/2. We have re-
alized the super Virasoro nets of operator alge-
bras for these cases as coset nets and obtained
a classification result by studying their exten-
sions. Together with general theory we have
established, we also use the classification tech-
nique of modular invariants given by Gannon
and Walton.

B. & 3
1. Y. Kawahigashi:

Rehren subfactors and a-induction”, Com-
mun. Math. Phys. 226 (2002) 269-287.

“Generalized Longo-

2. Y. Kawahigashi and R. Longo: “Classifica-
tion of local conformal nets: Case ¢ < 17,
Ann. of Math. 160 (2004) 493-522.

3. Y. Kawahigashi, N. Sato and M. Wakui:
“(2 4+ 1)-dimensional topological quantum

field theory from subfactors and Dehn
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surgery formula for 3-manifold invariants”,
Adv. Math. 195 (2005) 165-204.

4. Y. Kawahigashi: “Classification of opera-
tor algebraic conformal field theories”, in
“Advances in Quantum Dynamics”, Con-
temp. Math. 335 (2003) 183-193.

5. Y. Kawahigashi and R. Longo: “Classi-
fication of two-dimensional local confor-
mal nets with ¢ < 1 and 2-cohomology
vanishing for tensor categories, Com-
mun. Math. Phys. 244 (2004) 63-97.

6. Y. Kawahigashi:

field theories and operator algebras”, in

“Topological quantum

“Quantum Field Theory and Noncommu-
tative Geometry”, Lect. Notes in Phys.
662, Springer Verlag, (2005) 241-253.

7. Y. Kawahigashi:
erator algebraic conformal field theories

“Classification of op-

in dimensions one and two”, in “XIVth
International Congress on Mathematical
Physics”, World Scientific (2005) 476-485.

8. Y. Kawahigashi and R. Longo: “Noncom-
mutative spectral invariants and black hole
entropy”, Commun. Math. Phys. 257

(2005) 193-225.

9. Y. Kawahigashi and R. Longo: “Local con-
formal nets arising from framed vertex op-
erator algebras”, Adv. Math. 206 (2006)
729-751.

10. Y. Kawahigashi, R. Longo, U. Pennig and
K.-H. Rehren: “Classification of non-local
chiral CFT with ¢ < 17, to appear in Com-
mun. Math. Phys.

C. AEA%ER

1. Operator algebras and Moonshine, “Prob-
abilistic Operator Algebra Seminar”, Uni-
versity of California, Berkeley (U.S.A.),
March 2006.

2. Conformal field theory and operator al-
gebras, “Generalized McKay correspon-
dences and representation theory”, MSRI
(U.S.A.), March 2006.



10.

. Local conformal nets and their representa-

tion theory (three talks), “Infinite Dimen-
sional Lie Algebras and Local von Neu-
mann Algebras in CFT”, Banff Interna-
tional Research Station (Canada), May
2006.

. Operator algebras and conformal field the-

ory, “The XVth International Colloquium
on Integrable Systems and Quantum Sym-
metries”, Prague (Czech), June 2006.

. Operator algebras and boundary CFT,

“The 21st International Conference on
Operator Theory”, Timigoara (Romania),
July 2006.

. Conformal field theory and operator al-

gebra, “International Congress on Math-
ematical Physics - ICMP 2006” (Plenary
talk), Rio de Janeiro (Brazil), August
2006.

. Superconformal nets of factors and their

classification, “Topics on von Neumann al-
gebras”, Banff International Research Sta-
tion (Canada), September 2006.

. Conformal field theory and operator alge-

bras, “MSJ-IHES Joint Workshop on Non-
commutativity”, IHES (France), Novem-
ber 2006.

. Superconformal nets of factors and their

classification, “Recent Advances in Oper-
ator Algebras”, Rome (Italy), November
2006.

Superconformal field theory and operator
algebras, “Operator Algebras and Related
Fields”, Hawaii (U.S.A.), January 2007.
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E. &4 - 5 3C

1. (&1) 2/ =R (SAWADA Kouga): The
Pimsner-Voiculescu AF-embedding of the
irrational rotation C*-algebra and its sub-
algebra

. (B 8 22t (SAKO Hiroki): Twisted
Bernoulli shift actions of Z2? x SL(2, Z)

F. 3AMirgE— B 2

1. Communications in Mathematical Physics

@ editor.

2. International Journal of Mathematics @
chief editor.

3. Japanese Journal of Mathematics @ man-
aging editor.

4. Journal of Mathematical Physics @ editor.
5. Journal of Mathematical Sciences, the
University of Tokyo @ editor-in-chief.

6. Reviews in Mathematical Physics @ asso-

ciate editor.
7. BAECES TR 1EIEARLZ Fr—]) (RS
RFEPERATAIZERT, 2006 4 11 7 25~ 26
H) DA —HF A ¥—.
G. %H

A A2 ERFE (2002).
H. s "o0oE Y Z—
Rolf Dyre Svegstrup, FiE/E ANFFRIMFIEH.

(2006 ££ 10 H~ 2008 4 9 H). Operator alge-
braic study of conformal field theory.

N X # = B8 (KAWAMATA Yujiro)

A R

Hacon & McKernan (% flip OTF/EEB % KT
BT 2 IRMECEE L= C, i/hET L - 7
07T LAOF%SFHIL flip @ termination 4R
PiHc ot 22, ik 1 Tk 4 KE0H
A O termination TARZ B 5L LA AR L
7. FEiz, K 2 T, SRR OIEER 1 %



oo Rk RE BE L, REEN T 7 A /N —ZE I

T OMEARNAEFE L.

KA« R RFIZE W THUNE T VB R O
L OMERICE T 5 3 REfG%#E (Felix-Klein-
Lectures) % 2 7 AfICblzo> TITolz. Fi,
B GIRIZ B W TRER MR E S 2 T L,
Hacon, McKernan % & & ed LR 7aif5es7=H &
IHTOWFEBNAICB L TRl a1 T o 72,

Now that Hacon and McKernan proved the
conjecture on the existence of flips by induc-
tion on dimension, the remaining conjecture in
the minimal model program is the termination
of flips. I considered the termination conjec-
ture in [1] with Alexeev and Hacon in the case
of domension 4, and obtained a partial positive
answer. The volume of an algebraic variety is
defined by using the canonical divisor. I proved
in [2] a product formula of volumes for algebraic
fiber spaces.

I gave a lecture series called the Felix-Klein-
Lectures on the recent advances in the minimal
model program at the University of Bonn for 2
months, 3 hours per week. I organized an al-
gebraic geometry conference at Echigoyuzawa
and discussed on recent development in alge-
braic geometry with leading algebraic geome-

ters including Hacon and McKernan.
B. & 3

1. Valery Alexeev, Christopher Hacon, Yu-
jiro Kawamata: Termination of (many) 4-
dimensional log flips. to appear in Invent.
Math.

2. Y. Kawamata: A product formula for vol-
umes of varieties. appendix to a paper by
De-Qi Zhang. to appear in Math. Ann.

3. Y. Kawamata: Derived categories and bi-

rational geometry. preprint.

4. Y. Kawamata: Derived equivalence for
stratified Mukai flop on G(2,4). In Mir-
ror Symmetry V, Noriko Yui and James D.
Lewis, eds., AMS/IP Studies in Advanced

Mathematics 38(2007).

5. JISCHERR: AR LECRE. ey
58(2006), 64-85.
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6. Y. Kawamata: Derived categories of toric
varieties. Michigan Math. J. 54 (2006).

7. Y. Kawamata: Log Crepant Birational
Maps and Derived Categories. J. Math.

Sci. Univ. Tokyo 12(2005), 211-231.

8. Y. Kawamata: Euivalences of derived cat-
gories of sheaves on smooth stacks. Amer.
J. Math. 126(2004), 1057-1083.

9. Y. Kawamata: D-equivalence and K-
equivalence. J. Diff. Geom. 61 (2002),

147-171.

10. Y. Kawamata: Francia’s flip and derived
categories. in Algebraic Geometry (a vol-
ume in Memory of Paolo Francia), Walter

de Gruyter, 2002, 197-215.

C. HEERF#E

1. Recent advances in the minimal model pro-
gram. National University of Singapore,
Singapore, December 2006; Fudan Univer-
sity, Shanghai, China, March 2007.

2. Recent advances in the minimal model pro-
gram. Global KMS Day, Korean Mathe-
matical Society, Seoul National University,
Korea, October 2006

3. Recent advances in the minimal model pro-
gram. Felix-Klein-Lectures, University of
Bonn, Germany, May to July 2006.

4. Derived categories and birational geome-
try. AMS Summer Institute, University of
Washington, Seattle, USA, August 2005;
National Taiwan University, Taiwan, De-
cember 2005 to January 2006.

5. Derived categories of toric varieties.
KTIAS, Seoul, Korea, March 2005; Steklov

Institute, Moscow, Russia, June 2005.

6. Algebraic proof of invariance of plurigen-
era for general type varieties. Universitit

Ko6ln, Germany, February 2005.

7. Birational geometry of derived categories.
November 2004;
University of Heraklion, Greece, August

Hiroshima University,



10.

2004; Oberwolfach Institute,
June 2004; Hong Kong University, Hong

Germany,

Kong, June 2004; University of Genova,
Ttaly, May 2004.

. Derived equivalence and birational geome-

try. KIAS, Seoul, Korea, February 2004;
W > > AR Y = — 4, October 2003; Univ.
Tllinois, Chicago, Illinois, USA, Septem-
ber 2003; Univ. Missouri, Columbia, Mis-
souri, USA, September 2003; Colloquium,
Purdue Univ., Indiana, USA, September
2003; Eager Annual Conference, Aussois,
France, September 2003; Univ. Grenoble,
France, September 2003; Oberwolfach In-
stitute, Germany, August 2003.

. Derived category and birational geome-

try. Lecture series, Purdue Univ., Indiana,
USA, September-October 2003.

Minimal models, derived categories and
HHRKY:, January 2003; Univ.
December 2002;
Strasbourg, France, December 2002; Univ.
Bath, England, November 2002.

stacks.

Paris, France, Univ.

i

ARHOE T : (KL Galois Piam.  (BESHS 3

F£4)

AR TY: - $OFiER XH « e 7

i & B, (BEERTER - 4 FAEIEERR)

E. &+ - 5w

1

. (L) & EF (YOSHITOMI Shuhei):

Jacobian wvarieties of reduced tropical
curves. (FA b w1 VRO = B AR
).

F. 3AMigE— B 2
LIFOMEED T 1 24— ¢

. Algebra and Number Theory (2007 4725
. Mathematical Research Letters

. Journal of Algebraic Geometry (2007 &

)

LI OWFER = DA — T F A ¥ —:

1.

Higher Dimensional Algebraic Geometrty
at Echigo Yuzawa. December 11-15, 2006,
joint with Keiji Oguiso and Hiromichi Tak-

agi.

. Workshop on Derived Categories of Coher-

ent Sheaves. KIAS, Seoul, Korea, May 1-
4, 2006, joint with Bumsig Kim and Keiji
Oguiso.

. School on Derived Categories of Coherent

Sheaves. KIAS, Seoul, Korea, April 24—
28, 2006, joint with Bumsig Kim and Keiji
Oguiso.

DTFOANEAE T Z—DKRA

1.

10.

11.
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Valery Alexeev, University of Georgia,
USA, December 2006.

. Dan Abramovich, Brown University, USA,

December 2006.

. Christopher Hacon, University of Utah,

USA, December 2006.

. Daniel Huybrechts, Universititdit Bonn,

Germany, December 2006.

. Jun-Muk Hwang, KIAS, Korea, December

2006.

. Stefan Kebekus, Universitit Koéln, Ger-

many, December 2006.

. James McKernan, University of Califor-

nia at Santa Barbara, USA, November—
December 2006.

. Mircea Mustata, University of Michigan,

USA, December 2006.

. Jaroslaw Wlodarczyk, Purdue University,

USA, December 2006.

Alexei Bondal, Steklov Institute, Moscow,

Russia, April 2006.

Dmitri Orlov, Steklov Institute, Moscow,
Russia, April 2006.



1. 2005 & LU F OFm X2 2000 & LLk
6 BISIHENE IST K h@EmAHo
721 D-equivalence and K-equivalence,
math.AG/0205287, J. Diff. Geom. 61
(2002), 147-171. Z ®F@3C1E Sem. Bour-
baki (March 2005) THhfaI Sz,

2. 2003 4F: ISI Highly Cited Author.

& =E— (GIGA Yoshikazu)

A, WA E
VIR B GIT, SEIERARBRICH
S, TNEMITT D Z LR - HiF ek
Wbl TEHETHD, ZOHPT, LHBIL T
FhIk 3 2 IR S RO ZE L, B K
EV, FIT, SEIERMOMEEET, £
DOFBRXUTOWTOMHTHINEE 2D 7o, BiR
BRI T D LBY TH B,

1. 74>« 2 b—27 25 A0 Rk
WHEATH LTV 4= 2 h—27 2H5K
OYIERE X, 2EMo%Rs. ART %
NEX—ZELTWDERL, Z O
HTIE, AR 72 g1 RS, B IR 72 41)
WEETHERSIhTLE Y, 22T, BIZAH
FIRRME O D Al fif it 2 T E T, K
IZEGT A ER AR & Rk 35 7202 U 4
U I ORET, MR TR LWl
EIZ DWW T DR R PTig O — B AFERE &
B LT, OB, ARBEEOZERT
LY T2 Vo T, K JnERE RS
FEoE Lz, XV T7ZEEOHIED 7 —Y
TR OZEM T, Rl R AR L7, Fr
\ZtEH DOZEM T, FERERXEIE= U A
UV AoREEIZE 5T, —HRICEBh b F%
R U7z, MERRE O L2 W EHIEIC W
TRV OFERTH S,

2. RS BRAOMOBEREE-E . Z o3
1% 1970 £, 80 b k< BERENT
WD AN, ZERIEERR K CIREE T 5 Ao
WCORERRZ N, F] 2 1322 M MmERE Tk
FRACINR S 2 WIHME OGS @R E T
EXDNEIMBAATHST-, ZORE
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WZHUD MR, FERE TR RN B DX
RAGHPIB O E . 1RIE 1T M R D 7
TRXZLERLE, &5, BHEOB
XD HMOBEEEEANL, PIHIEOE & O
B A BRI LT,

3. HHEERRE RO SES, ZOkE
LTCWSIBRRTED L ) REMETEDED
REDBARIL TN EI D Z &1, FEahR
FOREEEZEZ D ETERNTHD, #i
MEE TORLFEFT A « hAY VR %E
EXTETNEEE L, fERREOET)
FRERIT, FRREE T R X —EEOLHM
DEE I BE ORISR TR T
X7, EBRIELRmEARENL TV LD
7R fR AR AR DS ORI N BEE & L TR
L7z,

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

various properties of solutions and contributed

nomena, are important to study.

to understanding analytic properties of equa-

tions.

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

odic initial velocity are excluded.

We have studied its solvability where its
initial velocity is merely bounded. Espe-
cially, in recent days we studied local-in-
time solvability for problems with Coriolis
force describing geofluid when initial data
does not decay at space infinity. We try
to find a better space since the problem is
not well-posed in space of bounded func-
tions. We construct a local-in-time solu-
tion in Besov space and Fourier image of
measures. Especially, in the latter space,

existance time interval can be taken uni-



formly with respect to Coriolis force. This
is the first result for initial data which do

not decay at spatial infinity.

. Blow up problem for semiliner heat equa-
tions : This problem has been studied
since 1970s and 1980s when initial data de-

cay at spatial infinity.

However, if initial data converges to its
supremum, it was not clear where blow up
occurs. We study this problem when the
nonlinear term is power type or exponen-
tial and prove that blow up occurs only at
spatial infinity. We further introduce no-
tion of blow up direction and clarify the
relation with initial data.

. Free boundary problem : It is important
to know under the condition that grow-
ing flat face breaks in crystal growth of
cylinders. This problem is fundamental
to understand stability of crystal growth.
We studied model with anisotropic Gibbs-
Its

evolution equations includes subdifferen-

Thomson effect on crystal surfaces.

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

supersaturation outside crystals is given.

B. RFim

1. Y-H. R. Tsai, Y. Giga and S. Osher, A

level set approach for computing discon-
tinuous solutions of a class of Hamilton-
Jacobi equations, Math. 72,

(2003), 159-181.

Comp.,

. Y. Giga and R. Kobayashi, On constrained
equations with singular diffusivity, Meth-
ods and Applications of Analysis, 10,

(2003), 253-278.

. Y. Giga, S. Matsui and S. Sasayama,
Blow up rate for semilinear heat equa-
tions with subcritical nonlinearity, Indiana
Univ. Math. J., 53, (2004), 483-514.
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10.

1

. Y. Giga, Y. Kashima and N. Yamazaki,
Local solvability of a constrained gradi-
ent system of total variation, Abstract and
Applied Analysis, 8(2004), 651-682.

. M.-H. Giga, Y. Giga and H. Hontani, Self-
similar expanding solutions in a sector for
a crystalline flow, STAM J. Math. Anal,
37, (2006), 1207-1226.

. Y. Giga, K. Inui, A. Mahalov and S. Mat-
sui, Navier-Stokes equations in a rotating
frame in R3 with initial data nondecreas-
ing at infinity, Hokkaido Math. J., 35,
(2006), 321-364.

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

. Y. Giga and P. Rybka, Stability of facets of
crystals from vapor, Discrete Contin. Dyn.
Syst, 14, (2006), 689-706.

. Y. Giga, T. Ohtsuka and R. Schitzle,
On a uniform approximation of motion by
anisotropic curvature by the Allen-Cahn

equations, Interfaces and Free Boundaries,
8, (2006), 317-348.

Y. Giga, “Surface Evolution Equations -
a level set approach”, Birkhauser, Basel-
Boton-Berlin, 273pp, (2006) & &

C. mEasER (EERpFILE R OO )

. Y. Giga, ‘Singular diffusivity-facts, shocks
and more’ The fifth international congress
on industrial and applied mathematics,
Sydney (2003) July 7

. Y. Giga, ¢ On spatially nondecaying initial

data for the Navier-Stokes equations ’ Par-
tial Differential Equations in Mathemati-
cal Physics, Levico Terme, (2004) October,
26

. Y. Giga, On a Stefan Type problem de-

scribing ice crystal growth from vapor, The
4th JSTAM-STAMI Seminar on industrial
and applied mathematics, Hayama (2005),
May 26



10.

D.

1

2

3

. Y. Giga, On a Stefan type problem de-
scribing ice crystal growth from vapor,
Mathematical Aspects of Pattern Forma-
tion and Dynamics in Dissipative Systems,
Ryukoku University, Seta (2005), June 2

. Y. Giga, An application of crystalline
curvature to describe bunching phenom-
ena, EQUADIFF 11, Comenius University,
Bratislava, Slovakia (2005), July 26

. Y. Giga, The Navier-Stokes flow with al-
most periodic initial data, EQUADIFF 11,
Comenius University, Bratislava, Slovakia
(2005), July 27

. Y. Giga,

tions and vertical singular diffusion, Au-

Discontinuous viscosity solu-

tunm School on Moving Boundaries, Lyon,
France (2005), December 12,13

. Y. Giga, Faceted crystal growth from so-
lution - a Stefan type problem with singu-
lar interfacial energy, Workshop on Moving
Boundaries, Lyon, France (2005) Decem-
ber 15

. Y. Giga, Global solvability of the Navier-
Stokes equations in spaces based sum-
closed frequency sets, Rotating Fluids in
Geophysics, Bernoulli Center, Ecole Poly-
technique Federal de Lausanne, Switzer-
land (2006), September 21

Y. Giga, On blow up at spatial infin-
ity for solutions of semilinear heat equa-
tions, Inter national Conference on Non-
liner Analysis, National Center for Theo-
retical Sciences, National Tsing Hua Uni-
versity, Hsinchu, Taiwan (2006), Novem-
ber 24
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1.

2.

3.

10.

11.
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Abstract and Applied Analysis
Achieves of Inequalities and Applications

Advances in Differential Equations

. Advances in Mathematical Sciences and

Applications

. Boletim da Sociedade Paranaense de

Mathematica

. Calculus of Variations and Partial Differ-

ential Equations

. Communications in Applied Analysis
. Differential and Integral Equations

. Hokkaido Mathematical Journal

Interfaces and Free Boudaries

Journal of Mathematical Fluid Mechanics



12.

13.

Mathematische Annalen

STAM Journal on Mathematical Analysis

<EHES#EOMMBZE AE (Comferences orga-
nized) >

1.

10.

11.

. The 1st International

The 27th Sapporo Symposium on Partial
Differential Equations, (AL¥fiE KR FRE
HEArgERL) (2002) 7H 31 H- 8 H2H

. Semilinear Parabolic Problems, (FLIgR#

IWEE AT 2EF S R Y 7 A 13) (2002)
9H30H

. The Navier-Stokes equations, (Steklov In-

stitute St. Petersburg) (2002) 9 A 11 A-
18 H

. Viscosity solutions of differential equations

and related topics, (FHERFEBEAEHTIFSE
AF) (2002) 9 A 17 H— 9 A 19 H

HU-GSS Sym-
posium, (AL¥EE K5 K7 B B2 AF 28R
(2003) 3 H 17 A— 3 A4 20 H

. The 28th Sapporo Symposium on Partial

Differential Equations, (db#iE KSR T
FEAERFSSRY) (2003) 7 A 23 H— 7 H 25 H

. Mathematical Aspects of Image Processing

and Computer Vision 2003, (FLIg R L=
B ABES VKDY 4 16) (2003) 11 4
27T H- 11 A 29 H

. The 5-th Northeastern Symposium on

Mathematical Analysis, (Sapporo Conven-
tion Center) (2004) 2 H 23 H— 2 H 24 H

. Viscosity Solution Theory of Differential

Equations and its Developments, (F#}
RPN HIZERT ) (2004) 7 H 12 A-
14 H

The 29th Sapporo Symposium on Partial
Differential Equations (Jb¥EE KFKFP
HEARSERD (2004) 8 H4 H- 8 H6H

Mathematical Aspects of Image Processing
and Computer Vision 2004 (ALl KK
PR (2004) 11 H 18 H- 11 H
19 H
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12.

13.

14.

15.

16.

17.

18.

G.

. Highly Cited Researchers (2002)

Viscosity Solution Theory of Differential
Equations and its Developments, (FL#FR
RFBEMEHTAFZERT) (2005) 6 H 29 H-7
H1H

EQUADIFF 11, International conference
on differential equations, Czecho-Slovak
Series Comenius University, Bratislava,
Slovakia (2005) July 25-29

The 30th Sapporo Symposium of Partial
(At KFR T
(2005) 8 H3H—8H 5 H

Differential Equations,

BeBR R e R

Mathematical Aspects of Image Processing
and Computer Vision 2005 JbifiE KFK
FhEERAFERL) (2005) 11 A 17 H-19 H

Kyoto Conference on the Navier-Stokes

(LR R

equations and their Applications
) (2006) 1 A6 H-10 H

The 31th Sapporo Symposium on Partial
Differential Equations, (AL#EE RKFRKF P
HEEAFSERE)  (2006) 8 H 2 H- 8 H4 H

Mathematical Aspects of Image Processing
and Computer Vision 2006 JbifiE KFK
FREESFSERT) (2006) 11 A 15 H— 17 H

\\E\

bk

(b
AT T 4 T4y 7t BEAE AT
AT) (http:/ /isihighlycited.com/)

S 20 W R EEINE (2004) OF ERFER

BT

H. i moore s —

1.

TSAI, Y. H. Richard
Texas) , Lecture in 6th Seminar on Mathe-

(University of

matics for various disciplines, July 5, 2006
‘Level Set Methods and Multi-valued solu-

tions’

. RYBKA, Piotr (Warsaw University) , Lec-

ture in 25th PDE Real Analysis Seminar,
July 12, 2006 ‘Analysis of a crystal growth
model’



3. ELLIOTT, Charles (University of Sussex),
Lecture in 11th Seminar on Mathemat-
ics for various disciplines, December 13,
2006 ‘Computational Methods for Geo-
metric PDEs’

Special Lectures Supported by GP, De-
cember 17, 18, 2006 ‘Computational Meth-
ods for Surface Partial Differential Equa-

tions’

4. MAHALOV, Alex (Arizona State Univer-
sity), Lecture in 30th PDE Real Analy-
sis Seminar, January 17, 2007 ‘Fast Sin-
gular Oscillating Limits of Hydrodynamic
PDEs: application to 3D Euler, Navier-
Stokes and MHD equations’

Special Lectures by Professor Alex Ma-
halov, January 18, 19, 2007 ‘3D Navier-
Stokes and Euler Equations with Uni-
formly Large Initial Vorticity: Global Reg-
ularity and Three-Dimensional Euler Dy-

namics’

5. NOVAGA, Matteo (Universita di Pisa),
Lecture in 31th PDE Real Analysis Sem-
March 22, 2007 ‘A semidiscrete

scheme for the Perona Malik equation’

inar,

L G

B R ORI EEZ S 4 A 1 H) D
14F, EH#EMTEHEOREH R L LT 14
M, R EFOMBEITV., Eokka 72
I ME L, FEEEILROEIZ
b5,

Fih X (KIKUCHI Fumio)

A, BFgEAE

PEE, BT TR VB TV D ATRERES
DEAEFIREIE A | Risor R O BB Tk &
LTeEB R, FRIEOEBR L EGE, ARERETT
NOBRFE, R &R, BT FIE A AV
BOEMIRRR ST 72 E s, A LA
FE O 2 BT 36 & OFH R IR0 98 % 40
FERL IOV ERLTER. LTI, &0
FFEITRE > T B & 309

23

FT, BT BT A MAREROKR LiRE
FEATG, P ps )3 Z Ol H o f TRELFE D A%
EBEERZIT > TV, BiEIZHOWTIE, 8
R 2L UT 4 BT 4 BREOLRIEZHTE
L, [RIRFICRAZERIIN & 520 L, e RS ERRICH %)
R EMER L. S5 3 R EOESR TR
T 5L EZRATNWD, BEITHOWTIL, £
DOEFEOM ERAEE EE L TWD. 2 ThH
BT ERZICOWTIE, bRy 7RIBEH L S
AAF—+ IV RTUVAEROFRAE E VD, FF
HOFECTORFEOEOFEB Z BIE L5t % i
HTEHY, BRMZREROBSE, HiErIMEE s 74
EMTAEIT L CWD. ZORE, #MizbAic
DV TI R R RDFF B D K 9T 7203,
B AW D OFHIC W TIE, B R O&H
NHDHZ ENHBALT.

BARER O, Bl 2 ISR EE(L 7 v 7T A
OPTISHAPE OEHZZFA 77 V- L LT, —fi%
- Y- BEHLWERE (F 740 8 ITFIA
TRETH D, HAETIE, DKL) A Epire
D DFEA BT 72 EREFEIINL BB TV D 23,
FIZRHBEDOL I 2 —va VOO E R TS
DOTHY, EEOZEFLED SEWI D b HE
T 72, AtRIE, 3 IRICATRE SR DA
REBMHTREDRSLELEZ TS,

WIZ, ERGSRBIT 5 ABRERIEDOPRS
RAEMRIT 222 L T 5. I, TESRITEEIR O
#EL 2o 72 Nedelec ERIZOWTOHER = >
7 MEZ, e — NG AR Lz, &
Bz, ET 7 4 BERICHT DRI ERA, &
R M TG ELFE I OV T = o7 R
ITEIRES), BRI L2 EREOKRERE & F
SERFEREGT. MIROET 7 4 VERITH
Tl oW T, EREEFEAFIE S D TV
5. £, ERSGREOMNTE, RO RE Rk
DOIFFEZ ke LT 5. FiltlE, 20 4EKORRE
Thotlz, HXIFFER CORRERET VIO
W, 7R OREER R D Z LN TE

AR IR T\ A FRELFE i D L iR =R I DU
TR AEBLE L, SRV — A O The < BAR
HI72 A X — L DB RN, FiEbiED TEY,
—IERDT —~ & bleoTWD. Fiz, H
Al FE AU BLN 2 B2 E o BARK
REAE L LT O LA, FRIC, #MEB LW
FEEDO 1 RERICEL, —EOMEEH/ TN
L. ZORRIE, RNERH LIV F L L R
ZEFRNT OWFFRIC B AL E 9.



LR, ZNH—EDMIED Ny 7 7T T R
L LT, BREMAREREOEMETH Y, FAHHE
HEO— N4 %2157 inf-sup 5/ (Babuska-
Brezzi-Kikuchi-Pol’skii ® 254, uniform lifting
property) O EAREIRIRETOEREAF— AT
BT DML, MERDFETOND.

BRI S To - TE, KFEFAERMAT, &
MowtsedE, HiidE & okFE, Wb T
W5, B, —R~DOESHEEIDO—ERE LT,
BELRELWONEPELTEY, BETIE, IS
MEF N R7 v 7 (L, 2005) OARER
O & g ELATI L.

I have been studying numerical analysis of
partial differential equations by means of the
finite element method (FEM). In particular,
various finite element models including mixed
ones (Lagrange multiplier, inf-sup conditions,
etc.) have been designed, developed, numeri-
cally tested, and mathematically analyzed and
justified.

Some of the current research subjects are :

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

elements,

design and verification of plane stress and
plate bending elements for computational
solid mechanics,

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

sis,

(iv)

a posteriori estimates of finite element so-

lutions,

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

finite element solutions.

Parts of them are also study subjects for grad-
uate students in our course. Emphasis is also
put on joint works with industries and oversee
researchers. Some monographs have been pub-
lished for students and researchers engaged in
numerical analysis and computational mechan-

ics.
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B. J& 3w 3L

1. F. Kikuchi, Numerical analysis of electro-
magnetic problems, in Mathematical Mod-
eling and Numerical Simulation in Con-
tinuum Mechanics, Proceedings of the

International Symposium on Mathemati-

cal Modeling and Numerical Simulation

in Continuum Mechanics, September 29—

October 3, 2000, Yamaguchi, Japan, Eds.:

I. Babuska, P. G. Ciarlet and T. Miyoshi,

Springer, 2002, pp.109-124.

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

. D. Boffi, F. Kikuchi and J. Schéberl :
Edge element computation of Maxwell’s
eigenvalues on general quadrilateral mesh,
Mathematical Models and Methods in Ap-
plied Sciences, 16(2) (2006) 265-273.

F. Kikuchi and X. Liu :
of the Babuska-Aziz constant for the lin-

ear triangular finite element, Japan Jour-

Determination

nal of Industrial and Applied Mathemat-
ics, 23(1) (2006) 75-82.

5. F. Kikuchi and H. Saito :

posteriori error estimation for finite ele-

Remarks on a

ment solutions, Journal of Computational
and Applied Mathematics, 199 (2007)
329-336.

C. ngE%FE

1. F. Kikuchi :
some vector elements, in Book of Ab-
stracts : ICIAM 2003 — 5th International
Congress on Industrial and Applied Math-

Analysis and refinement of

ematics, p. 46. Sydney, Australia, 7-11,
July, 2003.

2. F. Kikuchi and H. Shimizu :
tion technique for quadrilateral H (rot) and
H(div) finite elements (invited talk), Book
of Abstracts : WONAPDE 2004 (First

A projec-



Chilean Workshop on Numerical Analy-
sis of Partial Differential Equations), pp.
69-70. Concepcién, Chile, January 13-16,
2004.

. F. Kikuchi and H. Takahashi: Analysis of a
Kirchhoff-based Reissner-Mindlin element
for plate bending, ECCOMAS 2004: Eu-
ropean Congress on Computational Meth-
ods in Applied Sciences and Engineering,
Jyvéaskylé, Finland, 24-28, July, 2004.

. F. Kikuchi and H. Saito : Quasi-
hypercircle methods for a posteriori error
estimation of finite element solutions, Book
of Abstracts : SCAN 2004 (11th GAMM-
IMACS International Symposium on Sci-
entific Computing, Computer Arithmetic,
and Validated Numeics), p. 62. Nishitetsu
Grand Hotel, Fukuoka, Japan, October 4-
8, 2004.

. SHISCRE - SEAR A BREESE DRSS & ARAT,
FHS K BRI e e R se e 21
LIz 31T 2 BUFARAT OB ), 2004 4
12A1H

. F. Kikuchi and X. Liu : Estimation of in-
terpolation error constants for the trian-
glular finite element, Proceedings of the
3rd International Conference on Comput-
ing, Communication and Control Tech-
niques, July 24-27, 2005, Austin, Texas,
USA.

. F. Kikuchi and X. Liu :
tion error constants of Py and P; tri-

On interpola-

angular finite elements, 8th US National
Congress on Computational Mechanics,
Austin, Texas, USA, July 24-28, 2005.

. F. Kikuchi and K. Ishii :
transverse shear forces of Reissner-Mindlin

Recovery of

and Kirchhoff finite elements for plate
bending, WCCM VII (7th World Congress
on Computational Mechanics), Los Ange-
les, California, USA, July 20, 2006.

10. F. Kikuchi and K. Kokubo :

Some ob-
servations on approximation of Maxwell’s
equations in axisymmetric domains, Book
of Abstracts, WONAPDE 2007 (Second
Chilean Workshop on Numerical Analy-
sis of Partial Differential Equations), Con-
cepcién, Chile, January 16-19, 2007, pp.
34-35.
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CRHRECERD, B w0 BE T o

HEROGERE. Wiy HREUIRR C (BRI
Bt 34 - BaREELRR AR 3 FAESDF

)

- BT - SHRECERO): AR 2Ry T

AU HOWT, BNtk AIRERIEEZCO
BREMEL LTE D &I, FIEL O
BEAMERL L, SRR O EMEIC L F & (3
HRF B - B A) 4 FAE @SR

o RHRECREE: FHREEEOOBE (B

FFF 3 4R

- KIBARHTE: + ISECE X G do A A3

HUZ IS <Ry TR0 RigE (BE
BIATRESE) O PR, —fkam D
BtR, K7 vV RIS 2 BARH %
RUARBERET VE G272, Sbig, %
BRAN 72 B & LT, Ptk il R A B
v BT, 2ok s Hima s, (SR
Fhe - BT 4 A IEERR)

- BEREEHRORCE - BEHRFEOOBE (#

FPHRIERER 2R 3 )

E. &+ - fl 5

1. (1) /& #%°F (KOKUBO Kyohei): 7 —

Y RO B & R U 72 Sl PREEEIC d5 1T
B~ 7 AY 2 VITRERO A IREFRIEIC DN T
(On finite element methods for Maxwell’s
equations in axisymmetric domains with

the aid of Fourier series expansions)

B, S5O JEEA S kAR B XM — e

FRICHEN DREETER, SRS A RIE
S, pp.155-160, HEA KT, 2006 4
12 A 20 H.

1. AASHEHZR#HA

2. AAGHE L aii#e

=)
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3. Advisory Editorial Board of “Finite Ele-
ments in Analysis and Design”

4. Associate Editor of “Japan Journal of In-

dustrial and Applied Mathematics”

5. Reviewer of “Zentralblatt fiir Mathe-

matik”

6. WCCM VII (7th World Congress on Com-
putational Mechanics, Los Angeles, Cali-
fornia, USA, July 16-22, 2006) ® I =3 >
AR T A “Design, analysis and assessment
of FEM and related methods” % H{a{ T.2%
RFOILHEE Zd% & FE CThm, e

JEHE
L7,

fE R (KUSUOKA Shigeo)

A, HFEAE

AAEEEIZLL T O 21T - 12,

(1) = U T/SARHT & U —BRICHES < MR
53 RO WIFRHE O BAERRT . BT 1V 7 L
EEOf NG E

(2) ERHAAE DA IZ DN T

(3) U AT REDFEAHF

I did research on the following topics.

(1) Numerical Analysis on expectations of dif-
fusion processes based on Malliavin calculus
and free Lie algebra, in particular, in the cases
with Dirichlet boundary conditions.

(2) Pricing of Convertible Bonds.

(3) Characterization on risk measures.
B. J&#m 3

1. S. Kusuoka: A Remark on Law Invari-
ant Convex Risk Measures, to appear
in Advances in Mathematical Economics
vol. 10, ed. S.Kusuoka, M.Maruyama ,
Springer 2007.

2. S.Kusuoka and Y.Morimoto:

neous Law Invariant Multiperiod Value

Homoge-

Measures and their Limits, to apear in J.
Math. Sci. Univ. Tokyo.

3. S. Kusuoka: Stochastic Newton Equation
with reflecting boundary condition, in Ad-
vanced Studies in Pure Mathematics 41,
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ed. H.Kunita, S.Watanabe, Y.Takahashi,
pp- 233-246, Math. Soc. Japan, Tokyo,
2004.

4. S. Kusuoka: Approximation of expectation
of diffusion processes based on Lie alge-
bra and Malliavin calculus, in Advances

6, ed.

69-83,

in Mathematical Economics vol.
S.Kusuoka, M.Maruyama , pp.
Springer 2004

5. S. Kusuoka and S. Liang: On an Ergodic
Property of Diffusion Semigroup on Eu-
clidean Space, J. Math. Sci. Univ. Tokyo
10(2003), 537-553.

6. S. Kusuoka: Nonlinear transformation
containing rotation and Gaussian measure,
J. Math. Sci. Univ. Tokyo 10(2003), 1-40.

7. S. Kusuoka: Malliavin Calculus revisited,
J. Math. Sci. Univ. Tokyo . 10(2003),
261-277.

8. S. Kusuoka :Mote Carlo Method for Pric-
ing of Bermuda type derivatives, in Ad-
vances in Mathematical Economics vol. 5,
ed. S. Kusuoka, M. Maruyama , pp. 153-
166, Springer 2003.

C. ngE%FE

1. = U TS L BAER R, fessimth~— 2
7 =, FMNRZRFEEEFITER, 2005
48 J]

2. Homogeneous Law Invariant Coherent
Multiperiod Value Measures and Their
Limits, The 3rd International Conference
on Mathematical Analysis in Economic

Theory, Tokyo, 2004 4 12 H

3. T AT RO (FiH L EE) |, FAS
FHEAES (REHRR) |, BESRAT
HRTSEER, 2002 4E 9 A

D. i3

1. fERFFO: MERGHOIER (ME=RZEM.
AL, SEMEZR £ L REROERN, A
BRAEEH 2 DI Ol Lin, (B it
R R %)



2. RO MERRR O (FER22M).
SRAKL, PSEVEZR E) | REDIER, ol
PRIEHE R EIZOWTRERR LT, (3 FAEMRR)

. A BRI R D - MR XB: Rk
7 F 2TV —HBEOIEE L 72 % PRBRI RS O
EFT, U R OFFRAEKR IS
HERBREIE OB ST oW TR E T
oo (BEEERTFBR - 4 FFAEIEHERR)

. AR BEEAD: BT A T AD
i ORI ESLS AR — 7+ U 4 H
Fy RIS S B~y VEER 7R E) |

DNWTHEREITo T2, (%ﬁﬁﬁ%ﬁmaﬁﬁ)

5. £k AL KRFHEE 5 H 29 H- 6
A2H VRIOFEN. VAT REOHKE
OV TR EIT o T2,

E. &+ - 5w

1. (&+) ®H#GEfER (TAKAHASHI Yoshit-
sugu): BB ATREMEIC SO S D HiEET
BRI DE/ 2 FREIZHOWT

2. (&%) FEIES (NAKANO Junsuke): F
FRHIKI DDt AR — - 7 + U A RIS
DT

F. XAMESE Y — e 2

1. Chief Editor of ”Advances in Mathemati-

cal Economics”

2. Associate Editor of ”Finance and Stochas-

tics”

. Associate Editor of ”International Mathe-

matics Research Notices”

4. AART 7 F 2TV —=

aFaE B

(944

. BARSUTEMATIEATE B

=1
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Al 8 # X (KOHNO Toshitake)

A R

1. BEEEDIL— T/
Bl /& 45 F'ﬁ@/l/“—7 EHIOARE R /“‘@ﬁiﬁ%L
%Zﬂ? VIR ELT, VI RE P E—ARE
Wk LC, BB ZER oL — 722/ D de Rham =
Ao —F VWil s 527, 7, BuEkd
B DZER D)V — T ZER DO R E 1 ¥ — O &
IZOWTDAFFE% F. Cohen, M. Xiconténcatl &
FLFEITCHRE I, &<, EEFEEA~O Fuchs
HEOER ORI T, BB/ E 22 DL — 7 22 [
OFERr V—2#iE Eoa— FRXoRKZ A
WTiEh L, ZokEo —R%# o Poisson
&~z
2. BAIRHREOD—BLEAVLHEORE
FPTRER e O —#E~DIEH &L LTHbR D
MAOBBORRA L, KZ HFEXDOE/ ke I—
RELLOREZHA LI L. £, 20N
M5 Riemann Bk EOITE 7 1~ 7 OZERI O
MBI Oy FR %, IEBULAREZ YA 7
NERWTERIICE 2 7.
3. RIEHES & WehikiE
M BLR O R FE % Schlafli BAS Dt & L
T, AW RO KAERE S 2 MW TERBL LT,

F 72, Schlafli BAE D 7= T FER O HHE
A& BRIk, 612z @??f@fﬁﬁﬁ k

LT, MHEIAREDOEY 2T 1 ZZ DB RIC
LW B ARk Lz, —E o KER Y
LM EEEITE L DT,

4. THEMES K URKBEOBRER O RE
ORI RE DS TS 2 0 B O B ] AR
DOWTOFEEITY, FAZEN, [LHEASILS &
HfFET, BROBINCE->C, wliRiimBs Lo
Rt OB 2 AER T D FiEL L Lz, K
1%, Clebsch diagonal surface & JiZh 5 3
WHIE O % 7V = A% FE & L CRYE
L7z,

LF%*JT

1. Loop spaces of orbit configuration
spaces

A main subject of the study is the algebraic
structures of the homology groups of the loop
spaces of configuration spaces. As an applica-
tion of research in this direction I gave an ex-
pression for link homotopy invariants based on
de Rham cohomology classes of the loop spaces

of configuration spaces. In collaboration with



F. Cohen and M. Xiconténcatl, I developed re-
search on the algebraic structure of the homol-
ogy of loop spaces of configuration spaces. In
particular, we described the homology of loop
spaces of orbit configuration spaces associated
with actions of Fuchsian groups on the upper
half plane, by means of the algebra of chord
diagrams on surfaces. Furthermore, we investi-
gated the structure of Poisson algebras for such
homology groups.

2. Homology with local coefficients and
the space of conformal blocks

I clarified a relationship between linear repre-
sentations of braid groups appearing as actions
on the homology with local coefficients and the
monodromy representations of KZ equations.
From this point of view, I derived an explicit
integral representation of the space of confor-
mal blocks for conformal field theory on the
Riemann sphere by means of hypergeometric
type integrals over regularizable cycles.

3. Iterated integrals and hyperbolic vol-
umes

I gave an expression for the volume of hyper-
bolic simplices as the analytic continuation of
the Schléfli functions using iterated integrals of
logarithmic forms. T also described explicitly a
differential equation of nilpotent type satisfied
by the Schléfli functions.

proach, I investigated the asymptotic behavior

Based on this ap-

of the hyperbolic volumes on the boundary of
moduli spaces. I wrote a book on my series of
works on iterated integrals.

4. Visualization of surfaces of constant
curvature and algebraic surfaces

T have made research on plaster geometric mod-
els possessed by our department and in col-
laboration with Yoshiaki Araki and Yasuhiro
Yamda, we established techniques to realize
models of these surfaces based on contempo-
rary method. In particular, we produced a cu-
bic surface called the Clebsch diagonal surface

made of aluminum.
B. F&R5mC

1. T. Kohno:
Solomon algebra, Topology and its Appli-
cations, 118, (2002), 147-157.

Bar complex on the Orlik-
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2. T. Kohno:

spaces and finite type invariants, Geome-

Loop spaces of configuration

try and Topology Monographs, 4, (2002),
143-160.

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

Braids, hypergeometric inte-

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

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

Algebra, to appear.

associated discrete

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

conformal blocks, preptint, 2005.

6. T. Kohno: The volume of a hyperbolic sim-
plex and iterated integrals, Jounal of Knot
Theory and Its Ramifications, special is-
sue, Proceedings of Intelligence of Low Di-

mensional Topology, (2007).

7. T. Kohno:

topology,
Monographs, Volume 210 American Math-

Conformal field theory and

Translations of Mathematical

ematical Society, 2002, 182 pages.

8. BN KER D OKMY, 27U v
H—7 =7 T —7Fi, 280 ~2—7, 2007
EFATTE

C. mgE%FE

1. Braids on surfaces and flat connections,
“Braids in Cortona”, Scuola Normale Su-

periore, Cortona, Italy, June, 2002.

2. Loop spaces of orbit configuration spaces
and chord diagrams on surfaces, AMS
Joint Mathematical Meetings, Special Ses-
sion “Knots and Primes”, Baltimore, USA,
January 2003.

3. Loop spaces of configuration spaces and fi-
nite type invariants, “International Con-
ference on Algebraic Topology”, Kinosaki
Convention Hall, August 2003



. Hypergeometric integrals and conformal
field theory, ”MSJ 12th International Re-
search Institute, Singularity Theory and
Its Applications”, Sapporo Convention

Center, September 2003.

5. Braids, hypergeometric integrals and con-
formal field theory, “First East Asian
School of Knots, Links and Related Top-
ics”, Seoul, Korea, February 2004.

. Schlifli functions and iterated integrals
on configuration spaces, MSRI program
“Hyperplane Arrangements and Applica-
tions”, Berkeley, USA, October 2004.

. Discriminantal arrangements and hyperge-
ometric integrals, “Periods” Conference in
honor of Kyoji Saito, F#ES K FE ERARMT I
2P, 2005 41 H.

. Resonance at infinity and the space of
conformal blocks, “Hyperplane Arrange-
ments and Applications to Combinatorics
and Topology”, Ascona, Swizerland, June
2005.

. Iterated integrals and hyperbolic volumes,
“2nd East Asian School of Knots, Links
and Related Topics”, Talian, China, Au-
gust 2005.

10. BAERESy & A IRRE, R | LB A

BhEkEHZ, 2006 410 A.

D. ;%%

1. %77 1 ZREERICOWTO AR, sy
IRRIRDER, BZEM & g OMWsy, ~7
MR EE o T, (3 HEAER)

E. &+ - fl5H3C

1. (RfEML) 55 £— (SAKAT Keiichi): On
the space of knots and configuration space

2. (&%) &k 52 % (SUZUKI Ryohei): Kho-
vanov homology and Rasmussen’s s-

invariants for pretzel knots

. (&%) i 15— (FUJI Koichi): Iterated
integrals on the free homotopy classes of
closed curves and the Goldman bracket
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1. Advanced Studies in Pure Mathematics #f#
HE
2. Kyushu Journal of Mathematics fifEZ: B

“East Asian School of Knots, Links and
Related Topics” A—HF A #—

. PRIMA Congress 7' v 2 7 LAEH

##S 7 (SAITO Shuji)

A RS
BRIEAYET « AT £ UMK
EARTI G :

(1) REIDA 7 VDR v FEGGHAOAFZE,

(IT) Beilinson-Hodge T48,

(I00) FGRIZARIB ORI Y1 7 VB L ED
aREr U— DO,

A TTIE (1) ICBET DR e HMET 5.

(I1) & v FEGFRIZ BT 2 R/ O ik R
BEEMTIC B W TRRA R Z B 726 LTS, b
LT AT 7IXGriffiths ICX D5 H DT, &
EERNOBMEOED afREr o—n64ET
LRy FHEEOEIR/INER 2 v aviga T
AELT, ZhEx L URBBEICEALE. 20
#%H Ay FY A 7 Zxtd B Noether-Lefschetz
RO A 7 L ~DIS 7 E R 2 70 % 5
MIDHEZED blb SN TN,

AWFFETIE Z D F#E%, [Beilinson-Hodge T48
1272V 9% Noether-Lefschetz FBEDIELL] ~I&
i L7z. Beilinson-Hodge P48 & 1%, FEfFE =
NI NREBELRE LD Ry FH A 7 IS0
THR Y FFRO a8 FTROWEZESHEER
WZI2WT 28O TETH D, &y FPREILHT
HER Y FHA 7 ABREF A 7 v akEn
C—HTHhHLETHT D, 2T N TRVWESR
ZERIRD aRE R Y —IZ72V LT Deligne @
1A Hodge IEOHRIC LV Ry FH A 710
$AfL (Beilinson-Hodge ¥ 7 /L) BNEZRSND.
COFHRIIINOLBLF 2L —F—FHITLY
Bloch &R REY A 7 vinb < % & FPH-T
HHDOTHS. TRIX1IKL (=037 R —=
V) OGEITIIRALT D5 2 E R BTN D

EBEZ DBEITIET =V OERICFEETH 5.
AAFFETITLL T ORR Z 157



3L [5] 12BN T, HHE RN DSERAR L RRIK
DK LT Beilinson-Hodge H-1 7 /L2720
3% Noether-Lefschetz RBEDOFEL 2B L C,
Noether-Lefschetz locus M€ F = 7 A 22 TD
RRTCOFEE T2, ISk — R DTEER
FELFRRIZ % LTI Beilinson-Hodge FAEA A%
NTHZ EAERRLE. 2] IR WTE, Rk
@ Noether-Lefschetz locus % & 2 5E1Z5E L <

TR L, I KIRIE % & DRERIRR 5 2 BESRE A7 E S
HIEEFRRLL, ENOEESIZRE L.

Field of Research : Arithmetic Geometry and
Algebraic Geometry

Subjects of recent research:

(T) Hodge theoretic approach to algebraic cy-
cles,

(IT) Beilinson-Hodge conjecture,

(TIT) Algebraic cycles and cohomology of arith-
metic schemes,

We report on (II).

(IT) The infinitesimal method in Hodge theory
is fruitful in various aspects of algebraic geom-
etry. The idea originates from Griffiths work
where the Poincar’e residue representation of
cohomology of a hypersurface played a crucial
role in proving the infinitesimal Torelli theorem
for hypersurfaces. Since then many important
applications of the idea have been made to geo-
metric problems such as the Noether-Lefschetz
theorem for Hodge cycles and study of algebraic
cycles.

In this part of research we apply the method to
study an analog of the Noether-Lefschetz theo-
rem in the context of Beilinson’s Hodge conjec-
ture. The conjecture is an analog of the Hodge
conjecture which predicts that Hodge cycles on
cohomology of compact non-singular complex
algebraic manifold are cohomology classes of
algebraic cycles. Beilinson’s Hodge conjecture
predicts that certain cohomology classes de-
fined by using Deligne’s mixed Hodge structure
(called Beilinson-Hodge cycles) of non-compact
algebraic manifolds come from Bloch’s higher
cycles via regulator maps. It has been known
only for the one-dimensional case, namely for
non-compact Riemann surfaces, which is in fact

equivalent to Abel’s theorem. We have ob-
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tained the following results on the problem.

In [5] we have given an estimate of the codi-
mension of the Noether-Lefschetz locus in the
moduli space of open complete intersections. It
implies that Beilinson’s Hodge conjecture holds
for general open complete intersections. In [3]
we have extended our method to study a vari-
ant of Beilinson’s Hodge conjecture in the fol-
lowing setting: Given a family of open com-
plete intersections over a base S, one can define
by aid of theory of mixed Hodge modules, the
space of Beilinson-Hodge cycles in the cohomol-
ogy group of S with coefficient in the local sys-
tem arising from the family. In [2] we have had
a closer look at the Noether-Lefschetz locus for
Beilinson-Hodge cycles in a certain case. We
have discovered that there are infinitely many
irreducible components of maximal dimension
in the Noether-Lefschetz locus and have given

an explicit description of those components.

B. J& 3w 3L

1. “J. Lewis and S. Saito, Algebraic cycles
and Mumford-Griffiths invariants, to ap-
pear in Amer. J. of Math. (2007)

2. “M. Asakura and S. Saito, Maximal com-
ponents of Noether-Lefschetz locus for
Beilinson-Hodge cycles to appear in Math.
Annallen (2007)

. “M. Asakura and S. Saito, Beilinson’s
Hodge conjecture with coefficient for open
complete intersections, in: Algebraic cy-
cles and Motives, Mathematical Lecture
Series of the London Mathematical Soci-
ety, Cambridge University Press (2006)

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

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

. “S. Saito, Beilinson’s Hodge and Tate con-
jectures, London Math. Society Lecture
Note Series Vol. 313 (2004), 276-289



10.

“S. Miiller-Stach and S. Saito, On K; and
K, of algebraic surfaces, K-Theory Vol. 30
(2003), 37-69

“U. Jannsen and S. Saito, Kato homol-
ogy of arithmetic schemes and higher class
field theory over local fields, Documenta
Math. Extra Volume: Kazuya Kato’s
Fiftieth Birthday, (2003), 479-538

“S. Saito, Infinitesimal logarithmic Torelli
problem for degenerating hypersurfaces in
P, in: Algebraic Geometry 2000, Azu-
mino, Advanced Studies in Pure Math.
Vol. 36 (2002), 401434

13

S. Saito, Higher normal functions and Grif-
fiths groups, J. of Algebraic Geometry Vol.
11 (2002), 161-201

C. DEER#E

1.

- (1)

(1) Beilinson’s Hodge and Tate conjectures
and injectivity of regulator maps, (2) The
Workshop ”K-theory and algebraic cycles”
, organized in the framework of the Na-
tional Research Project ” Algebraic geome-
try” financed by MURST (the Italian Min-
istry of Scientific Research ), (3) Depart-
ment of Mathematics in Bologna (Italy),
(4) June 2002.

Noether-Lefschetz for

Beilinson-Hodge cycles on open complete

problem

intersections, (2) School and Conference
on Algebraic K-theory and its Applica-
tions, (3) The International Centre for
Theoretical Physics (ICTP) in Trieste
(Italy), (4) July 2002.

. (1) Noether-Lefschetz locus for Beilinson-

Hodge cycles on open complete intersec-
tions, (2) The Arithmetic, Geometry and
topology of Algebraic Cycles, (3) Insti-
tuto de Matematicas (UNAM) in Morellia
(Mexico), (4) June 2003.

(1) Finteness results for motivic coho-

mology (2) Workshop Algebraic Cycles
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10.

11.

D.

1.

- (1)

and Motives, Annual EAGER Conference
2004, (3) Lorentz Center at University of
Leiden (Netherland), (4) September 2004.

. (1) Algebraic cylcles and Mumford invari-

ants, (2) IREBREE(TFEL RT T 4 (3)
JE K, (4) November 2004

. (1) Finiteness results for motivic cohomol-

ogy of arithmetic schemes, (2) Arithmetic
Geometry (in honor of Prof. Shioda), (3)
FORXRFEPF 228, (4) December
2004.

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

2005.

. (1) Homology theory of Kato type and

motivic cohomology of arithmetic schemes
(2) Regulators II, (3) Banff International
Conference Center (Canada) (4) December
2005.

. (1) Weak Bloch-Beilinson conjecture for

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

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

problem  for

(1) Finiteness results for motivic cohomol-
ogy of arithmetic schemes, (2) Arithmetic
Geometry, (3) RIMS, Kyoto, Japan, (4)
2006 September,
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A, BFgEAE
EIRICICRT D LI Dok 2 FITHFE L7z, =
ZHEDBEIZ T, RIREN—EDRFTED
DIEREDE AT THI O 2 5 &9 [
BZfER LTz, ZHDRIER L7220, EkoTlc
BT D 1B DOSIEIZHOWNT, BN KX
ATZ.

F9, LK ORBERI RS T &I D FEEL
MWLIOLDRNEWVIUED S L1, Fethimis
RS EROmKE LTERL, 51T, §F
PERRA N IEIRL TH D & &2, FME R iR
WL 0O ORRME D ML, 2
DIENT, HIFRA~OEDOHIRD 7y 72 812§ Bk
EnbHoTz.

Hilbert fRETERUIZ & b 72 5 pitE Galois FELD, p
%% F I TOLREE~DOHIIR D J5HT Langlands
ki & OWSEPEIZBE T DSl A SER S, BfR
L.

I studied ramification of 1-adic sheaves in higher
dimension. I solved the problem to control the
graded quotients of ramification groups of a lo-
cal field with an arbitrary residue field in terms
of differential forms. With this breakthrough, I
made several progresses on the ramification of
l-adic sheaves in higher dimension.

First, assuming that there is only one jump of
ramification for each irreducible component of
the ramification divisor, I define the character-
istic cycle as a cycle of the logarithmic cotan-
gent bundle and proved that the characteristic
class is computed as the intersection with the 0-
section, in a non-degenerate case. I also find an
application on the ramification of the restrici-
tion to curves.

I also completed an article on the compatibil-
ity with the local Langlands correspondence at
places above p for a p-adic Galois representa-
tion associated to a Hilbert modular form and

submitted it to a journal.
B. F&Fdm

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

2. T. Saito “Parity in Bloch’s conductor
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formula in even dimension”, Journal de
Théorie des Nombres de Bordeaux, 16-2
(2004), 403-421.

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

4. T. Saito “Weight spectral sequence and in-
dependence of £”, Journal de I'Institut de
Mathematiques de Jussieu 2, (2003), 1-52.

5. A. Abbes and T. Saito “Ramification of lo-
cal fields with imperfect residue fields 117,
Documenta Mathematica, Extra Volume
Kato (2003), 3-70 .

6. A. Abbes and T. Saito “Ramification of
local fields with imperfect residue fields”,
Americal J. of Mathematics, 124.5 (2002),
879-920.

7. A. Abbes and T. Saito “The character-
istic class and ramification of an {-adic
etale sheaf ”, math.AG/0604121 Inven-
tiones Mathematicae KT 7E.

8. K. Kato and T. Saito “Ramification the-
ory for varieties over a perfect field”,
math.AG/0402010. Annals of Math.
JRF7E.

9. A. Abbes and T. Saito “Analyse micro-
locale f-adique en caractéristique p >
0: Le cas d’un trait”, math.AG/0602285,

submitted.

10. T. Saito “Hilbert modular forms and p-
adic Hodge theory” math.AG/0612077,
submitted.

C. AEA%ER

1. Galois representations and modular forms.
July 17-22, 2006. THES #%is 8 i~ — =
7 —)b.,

2. LAEEORHER L S, 200648 J1 7 H,
SR, AARBCEE UL LAY b,



10.

11.

. Ramification of schemes over a local field

(joint work with K. Kato), Sept. 4, 2006,
El Escorial EU network midterm conf.,
Sept. 13, 2006, RIMS. Conf. on Arith. Alg.

Geom.

. Characteristic class and microlocal anal-

ysis on an f-adic etale sheaf (joint work
with A. Abbes). International Conference
on arithmetic geometry and automorphic
forms, 2005.8.15, FEBA KRS (FIE) .

. The characteristic class and ramification of

l-adic sheaf (joint works with Abbes and
with Kato). Algebraische Zahlentheorie,
2005.6.20, Oberwolfach ( K- >7).

. Ramification theory of schemes in mixed

characteristic case (joint work with K.
Kato). Conference of algebraic geometry
in honor of Luc Illusie, 2005.6.28, Orsay
(770 2A) .

. Upper numbering filtration of ramification

groups. (joint work with A. Abbes). Ga-
lois Representations, 2005.7.8, Strasbourg
(75 R).

. Euler-Poincare characteristic of /-adic

sheaves on a variety of characteristic p >
0, Tsinghua Univ., 2004.5, NCTS Sum-
mer School in Algebraic Geometry, &%
K% (HB) , 2004.7.6, Univ. Paris 13,
2004.7.16, L-functions and Galois repre-
sentations (- ¥ U R), 2004.7.29

. ERIED A X — KT Doy (INEEFHh

K& DR |, RIS & < D
FURELERBT 2004.12.9

The characteristic class and the Swan class
of an f-adic sheaf (joint work with Ahmed
Abbes and Kazuya Kato), Arithmetic and
Algebraic Geometry, University of Tokyo,
2004.12.20 Hodge Theory and Log Geom-
etry, JAMI, Johns Hopkins Univ. (77 A Y
77), 2005.3.16.

Lefschetz trace formula for open varieties
and its application to ramification theory,
(joint work with Kazuya Kato), H R,
2004.1.
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12. Weight spectral sequences and indepen-
dence of ¢, HAFESREFI VARV D
A, =51, 2002.8 L-function and arithmetic,
Miinster, Germany, 2002.9
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1. fRECE &l B, Jordan FEYEE, P4
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1. (fB+) B¥H f# (NAGANUMA Ken) #5M
R D p-Selmer & & Tate-Shafarevich D
p-part {22V T,

2. (f5+t) @ &34 (TSUSHIMA Takahiro)
Localized characteristic class of cohomo-

logical correspondence and Swan class.
F. 3AMirgE— B 2

1. THES $GHs& (i ~— 27—\, July 17-30,
2006, A—HF A ¥—

2. mARLVZFx—, 11 H 25 H, 26 H, 2006,
T F A Y

3. Journal of the Institute of Mathematics of

Jussieu, =5 1 Z —

4. Journal de théorie des nombres de Bor-
deaux, =7 4 ¥ —

5. Documenta Mathematica, =7 1 & —

6. Japanese Journal of Mathematics, =5 1
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Thomas Geisser (visiting researcher)

Fabrice Orgogozo (Marie-Curie research fellow)
Marc-Hubert Nicole (JSPS foreign research fel-
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5, 90 FRIC XXZ B OFEBEBAEIC X5 %
BREODFREZBWZRN, flf, iz Aunzn
R 72 FTRmDHB LN, ZOFRRTIE, KT
AR JFAHERAZE O OWRHMEIZRFTERF D2
M < ® 2 8EERZE Q 20T Te®(0)
BHHOZ ML —R] OBICHLDIND, KLE
EOMFIEIZ LY., QX Grassmann (DA #2BS
%572 TEHSE b(C),c(() DM—wIEAXTH
B L Bbirot, BIE. b(C),c(C) DIEA B
G D EIEDOHERICT Y #LA TV D,

# * (JIMBO Michio)

I have been studying correlation functions of
quantum integrable systems. In 1990’s we de-
rived a multiple integral representation for cor-
relation functions of the XXZ model. Recently
we obtained an algebraic representation for the
same quantity without using integrals. In this
representation vacuum expectation values of a
local operator O on the lattice is expressed as
a weighted trace of e?(0) where Q is a linear
operator acting on the space of local operators.
This year we found that the latter is a bilinear
expression of operators b((), c(¢) which obey
the Grassmann algebra. We are trying to con-
struct a basis of the space of local operators on

which b(¢), c¢(¢) act in a simple manner.

B. %3

1. H. Boos, M. Jimbo, T. Miwa, F. Smirnov
and Y. Takeyama: “Reduced qKZ equa-
tion and correlation functions of the XXZ

Commun. Math. Phys. 261

(2006), 245 276.

model”,

2. H. Boos, M. Jimbo, T. Miwa, F. Smirnov
and Y. Takeyama: “Traces on the Sklyanin
algebra and correlation functions of the
eight-vertex model”, J. Phys. A: Math.

Gen. 38 (2005) 7629-7659.

. H. Boos, M. Jimbo, T. Miwa, F. Smirnov
and Y. Takeyama: “Algebraic representa-
tion of correlation functions in integrable

spin chains”, Annales Henri Poincaré, 7
(2006).
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4. B. Feigin, M. Jimbo, T. Miwa, E. Mukhin
and Y. Takeyama: “A monomial basis for
the Virasoro minimal series M (p,p') : the
case 1 < p'/p < 27, Commun. Math.

Phys. 257 (2005), 395-423.

5. H. Boos, M. Jimbo, T. Miwa, F. Smirnov

and Y. Takeyama: “Hidden Grassmann
structure in the XXZ model”, preprint
(2006) hep-th /0606280, to appear in Com-

mun. Math. Phys.

C. HEER#E

1. Series of lectures on algebraic representa-
tions for correlation functions, City Uni-
versity London, 2006 4= 3 A

2. “Integrable Models and Applications”, Eu-
clid Conference, Lyon, France, 2006 49 H
11 H

3. ‘Hidden Grassmann structure in the XXZ
model’, H A ESKFREG RIS —i#
7, 2006 4F 9 A 20 H (F&E#E - MILER)
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1. (f&+L) SUN, Juan Juan :

mial basis of the principal subspace of in-

On a mono-
tegrable osp(1]2)-module.
F. X Fge— e X

1. Editor
Physics.

of Journal of Geometry and

2. Editor of Letters in Mathematical Physics.

3. Editor of Int. Math. Res. Notices.
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A, BFFEIE

By ARG & 4R C regular projectively Anosov
flow Z#FZe L., HE Lo 2% h—F 2, W
R O BEATHER Eo Z o & 5 2o tE
iRz, EBICYA 7=V T 7 A R—ZE/IC
17 % regular projectively Anosov flow D43%H
AT o7,

X DIEAH BAR D 72 THEORE 2 72 E A FEIZ D0
T, TN —RGERREL D L &R LT,
HEJEAE IS % PR D07 [FARBE O REIE I DUV THIFZE
L. BE&2 RO RO [EEE 58 O Ak 4y
FREEHTHDLZ L, WODDHAIL, WA
WARRBD YA 7 VRERIND Z & &R
L7,

F o, ERRHTHIR D [FFERE O SE 2 kA LT, £
A W H B FE S % FF o SRR X OBRE OfF
WZxt LT, TEEBAG MR ORFIETERRET
HBHZEERLZ. 3 04FAEIZ Herman 28 h—
Z ANZxF LU CIEEEBAR O pl 4y O REIT BARE
Th DI & a2R LU TECK, HE GG OB
DN TERRE L 72 DO ZERIRITIN DAL TR
N7z,

& (TSUBOI Takashi)

Takeo Noda and I studied regular projectively
Anosov flows and obtained the classification of
such flows on the 2-torus bundles over the cir-
cles and on the unit tangent bundles over the
hyperbolic surfaces. I classified regular pro-
jectively Anosov flows on the Seifert fibered
spaces.

I showed several groups of homeomorphisms of
the closed interval are uniformly perfect.

I studied the group of diffeomorphisms preserv-
ing a given foliation. We showed that the iden-
titiy component of the group of leaf preserving

diffeomorphisms is a perfect group. We also
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constructed several higher cocycles for such dif-
feomorphism groups.

I studied the group of contact diffeomorphisms.
We showed that the identitiy component of the
group of contact diffeomorphisms of low regu-
larity is a perfect group.

I began working on the group of real analytic
diffeomorphisms. We showed that the identitiy
component of the group of real analytic diffeo-
morphisms of a product of spheres or a mani-
fold admitting multi circle fibrations is a per-
fect group. Herman showed the simplicity of
the identitiy component of the group of real
analytic diffeomorphisms of tori 30 years ago
and since that time there had been no other
real analytic manifolds such that the identity
component of the group of real analytic diffeo-
morphisms is perfect.

B. J& 3 3L

1. Takashi Tsuboi:

groups of diffeomorphisms of the interval

“On the perfectness of

tangent to the identitiy at the endpoints”,
Proceedings of Foliations: Geometry and
Dynamics, Warsaw 2000, World Scientific,
Singapore (2002) 421-440.

2. Takeo Noda and Takashi Tsuboi: “Regular
projectively Anosov flow without compact
leaves”, Proceedings of Foliations: Geom-
etry and Dynamics, Warsaw 2000, World
Scientific, Singapore (2002) 403-419.

3. Takashi Tsuboi: “Regular projectively
Anosov flows on the Seifert fibered 3-
manifolds”, J. Math. Soc. 56
(2004), 1233-1253.

Japan.

. Takashi Tsuboi: “Group generated by half
transvections”, Kodai Math. J. 28 (2005),
463-482.

5. Takashi Tsuboi:
ation preserving diffeomorphisms”, Folia-
tions 2005, Lodz, World Scientific, Singa-
pore (2006) 411-430.

“On the group of foli-
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BETERIEE S

. Group of contactomorphisms and trans-

versely contact foliations, Geometry and
Foliations 2003, Ryukoku University Ky-
oto, 2003 49 H.

. FENTROBRST FIFRRE D SERPEICOW T, THEE

FERIRTIEE R | HORK R P BB
BFZeFR}, 2004 4F 10 A .

. On the group of real analytic diffeo-

morphisms, Foliations 2005, Uniwersytet
Lédzki, Lédz, Poland, 2005 45 6 A .

. FEEHTHISY RARRE D FEEMEIZ OV T, H

AECER, KBRANFIER,
PRI, 200549 .

hR | =5y

. On the group of real analytic diffeomor-

phisms, [ hARvU—DRE| WFRES, &
[, 200641 H.

AN 5XE, HABEFER RS,
L RELT, 2006 423 H.

. On the group of real analytic diffeomor-

phisms, Tambara Workshop on Holomor-
phic Foliations and Holomorphic Curves,
HROREERER Y 2 F— 7 %, 2006 4 5
H.

. On the perfectness of the group of real an-

alytic diffeomorphisms, ICM2006, Madrid,
2006 4 8 H.

. On the group of real analytic diffeomor-

phisms, Groups of Diffeomorphisms 2006,
FRREEE, 2006 4F 9 H.

SEARATHIMS R OB ALATE,  Frseny7e
WIGAGER, AFFetE S TS &R T
FORRFERERE - — T R, 2006 4
10 A.
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. Foliations 2005, on June 14-23, 2005, at

Uniwersytet Lédzki, L6dz, Poland 272
BaZE, e T 1 4 —D—A.

2006, on
September 11-15, 2006, BUKKER, “2ifiZ
BAEEB, MEETT 1 X —D—A.

. Foliations and Dynamical Systems 2007 on
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(1) We showed that abelian category of every-
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where unramified mixed Tate motif over ratio-
nal field is generated by general linear groups
and morphisms arising form standard oper-
ations and that arising from integral points.
If they are shown to be generated by mod-
ules of Grothendieck-Teichmuller group, we can
show that the morphism from the fundamental
group of mixed Tate motif from Grothendieck-
Teichmuller group is injective.

(2) We defined a modification of Goncharov
Polylog complex. We define a homomorphism
from the cohomology of this complex to the mo-
tivic cohomology group under the condition of
Beilinson-Soule. This complex is obtained by
insisting the intersection conditions appereared
in Bloch’s higher Chow group. We expect it
is quasi-isomorphic to the Goncharov’s original
polylog complex.
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(1) automa-

ton (CA) model, which reproduces isotropic

We propose a new cellular

time-evolution patterns observed in Belousov-
Although several CA
models have been proposed exhibiting isotropic

Zhabotinsky reaction.

patterns of the reaction, most of them need
complicated rules and a large number of neigh-
boring cells. Our model can produce isotropic
pattern from a simple rule among a few (4 or
8) neighboring cells, by introducing a certain
probability into the rule.

(2) We study an exact solution of the asym-
metric simple exclusion process (ASEP) on a
periodic lattice of finite sites with two typical
updates, i.e., random and parallel. Then, we
find that the explicit formulas for the partition
function and the average velocity are expressed
by the Gauss hypergeometric function. More-
over, we reveal the asymptotic behaviour of the
average velocity in the thermodynamic limit,
expanding the formula as a series in system size.
(3) We show that the initial value problem of a
periodic box-ball systemcan be solved in an ele-
mentary way using simple combinatorial meth-

ods.
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I am working on differential equations of math-
ematical physics, in particular Schréodinger
equations, using functional analysis and PDE
methods.

In recent years, I have been working mainly
on the microlocal singularity of solutions to
Schrédinger equations. It is well-known that
the Schrédinger equation has infinite propaga-
tion speed and hence we cannot expect “prop-
agation of singularity theorem” analogous to
the wave equation. Also, since the Schréodinger
equation has time-reversal property we can nei-
ther expect “smoothing property” analogous to

the heat equation. However, it has been long



known that if the initial condition decays at
infinity, the solution has regularity accordingly
(at least for the free case). This is also called
“smoothing property”, and it has been stud-
ied extensively, and applied to the nonlinear
Schrédinger equations.

In a paper appeared in 1996, Craig, Kappeler
and Strauss studied the phenomena from the
microlocal point of view, and proved so-called
“microlocal smooting effect”. In [6], I refined
and extended their result by introducing the
It

turned out later that the notion is essentially

notion of “homogeneous wave front set”.

“quadratic scattering wave front

equivalent to
set” of Wunsch (1999), but our result is more
general in the sense that the perturbation may
be long-range type. In [7], I obtained a char-
acterization of the wave front set of solution
to Schrodinger equation (with short-range per-
turbation) by employing ideas from scatter-
ing theory. Then the result was extended to
Schrédinger equation with long-range pertur-
bation in [10] by generalizing a method of long-
range scattering theory. The core idea of these
results is following: If you know the asymp-
totic behavior of the classical flow at high en-
ergy, then the singularity of solution can be de-
scribed using semiclassical analysis. The high
energy behavior of classical flow is, then, de-
scribed by classical scattering theory combined
with suitable scaling argument.

In [8], we applied the above idea to the proof
of microlocal analytic smoothing effect. Here
we also use the microlocal exponential weight
estimate, which was developed for estimating
the phase space tunneling. As a continuation
of this project, I am working with Martinez and
Sordoni to obtain analytic analogue of the re-
sult of [7].

Other on-going projects include construction of
parametrix for the Schrédinger evolution oper-
ator using methods developed above; microlo-

cal smoothing effect for trapping geometry, etc.
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I studied the applications of the second main
theorem with counting functions of level one
and of the method of the proof. The inter-
section of holomorphic curves with the bound-
ary divisor of an equivariant compactification
of a semi-abelian variety. The algebraic de-
generacy of holomorphic curves into a variety
V with (V) > dimV and (V) > 0 was ob-
tained. I investigated the relation of the holo-
morphic foliations and the degeneracy problem
of holomorphic curves, and organized a work-
shop, inviting a number of specialists in these
subjects, domestic and foreign.
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holomorphic curves, CIRM Workshop on
Géometrie de Variétés Complexes IT Octo-
ber 16-20 2006 Luminy (France).
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(Paris Sud), Joerg Winkelmann (Nancy),
Do, Duc Thai (Hanoi # & K), Mihai Paun
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ft K EA (FUNAKI Tadahisa)

A. TFsEAEEE

1. W= %D Gauss TV F LD
F—2 DA —RBR - d ot Gauss BT 4
LU F—2, T 725 Brown IEB) & HBHIGLIZ
HIRL7=bDlz, Er=2708%F (FuE~D
TVx 7)) EMATHRELND Va7 EHEE
Z%. L, Er=r7omE >0 131k
THHLOETEH. 2Dk D~/ a 7@
LT, ARARBKREFEZRTIENTES. b
L, ZTOEERNBEEOR/ N EA B LI, A
r—VEBES N~ L3 ZESIC KR LT RE D
BN L, — R/ MR BIRIZ 72 5 2
EREERI D DND. L, B/ 2 {E
B DA, WROFFEIIEEFATHS. =
T, ZDOXIRGEEBRE LA — VR
ELTHNDB/INRERE L. £DDITIT,
KIF AR L~V ORI TIIAR+45TH D,
T OREBE IR F S LB 72 D . HBRBR 0 fie/ )
MIX, ot d B O~ /La 7 A ki T
EUIEDTENE )N L Y RS EPRRE
Nz, 512, BAICL->TIE 2 2O /AN
EFTH L, TRDbBBRIZENTE BIZE
DIERTHEERDIZERHVIEDZ L ER L.
~ b3 7RO R R~ OB EERZNC R D R
AR EEE 4 [RIRFIZFERA L 7=, (Erwin Bolthausen,
AP EE N K & o dL[EAFZE) |

2. Bessel 2 & = DI T 2% Wiener Hlff
FFESy « 2 BARFICHIR S 7z SR 22/ oSy
T AU I TEEFIE D BARK) 72 £om 2 3K 6D
572912, 3Rt Bessel #5535 & OF Brownian me-
ander (ZB83 25 Wiener BIDOMERIE 2 EF LT
BIVENH D, £ H DI, Cameron-Martin
DR W THI#RZ 5 S B —E D LUL DR
BT D L&, FDL D RSN AR
BN N TH D, —MXIC d RoT Bessel i

45

fe, TOHE, HDWIRPTERHER EI2onT, Z
DX RHEB R UL, TN D OMERIER
HHIZL 2RO % ERT DITIE, #REm
Ik L Thibd 5 Jeulin ORHEEET 5 &
ERHHH, FOMLERRIZE SO TRER T UL,
WREAYBEET — kD L2 BAEKIC & B LR TE
L. TOBERITIE, FHELOEEZEZDL L
W2k D &) OMRNH 5. FEFTHW-Fik
1% Brascamp-Lieb £%2, Hardy @ L? %
BLUOEO—LRETHD (B4, Francis
Hirsch, Marc Yor &K & OIL[RIBFSE) .

3. AR ER L T — A v P RER ORI HH)
FEHA - FKG AR%0E L O Brascamp-Lieb A%
K, MEHIFHLWVIFGOETERIZHB VTR
AEJEREE LTHWOND. 2 b DORERIC
DT, MR HFREXOEER « =)L 23— R
FHEICHESS BB LO I WEERE 5 2 72, $FI1Z,
Brascamp-Lieb A& UZ2oW T, FE Gauss HIE
L DWE D D VTR T v v L DOSE O
W ATRBIZ L7z (CRIARFEES & o FL[EFSE)

1. Scaling limits for weakly pinned Gaus-
sian random walks: We consider d-dimensional
Brownian motion viewed at integer times,
which is perturbed by a pinning effect, that
is, possible jumps to the origin. The strength
€ > 0 of the pinning may change. One can
show the sample path large deviation principle
for such Markov chain. By general theory, if the
corresponding rate functional admits a unique
minimizer, the law of large number holds for
the scaled Markov chain and the limit is the
unique minimizer. However, non-trivial is the
case where the minimizers are not unique. Such
case is analyzed and the minimizer, which ap-
pears in the limit, is identified. For the proof,
the probability estimate at the level of large de-
viation is not sufficient, but its precise version
is required. The limiting minimizer differs de-
pending on the dimension d of the space and the
condition satisfied by the Markov chain at the
last time. Moreover, under a certain situation,
it is shown that the coexistence of minimiz-
ers happens, namely, two minimizers survive in
the limit with positive probabilities. The cen-
tral limit theorem for the hitting time of the

Markov chain to the origin is also established



(Joint work with Erwin Bolthausen and Tat-
sushi Otobe).

2. Stochastic integrals of Wiener type relative
to the Bessel process and its variant: In order
to give an explicit representation of the bound-
ary measures in the integration by parts for-
mulae on a path space restricted between two
curves, we are urged to construct the stochastic
integrals of Wiener type relative to the three-
dimensional Bessel bridge or the Brownian me-
ander, since such stochastic integrals naturally
arise when the curves are transformed into seg-
ments of heights at constant level by means
of Cameron-Martin formula. Such stochas-
tic integrals are discussed generally for d di-
mensional Bessel processes, their powers, lo-
cal times and others. To define the stochas-
tic integrals for such processes themselves, the
so-called Jeulin’s condition is required for inte-
grands; however, if we take centered processes
instead, general L? functions can be treated as
integrands. This is due to the effect of compen-
sation by subtracting the means. For the proof,
we have applied the Brascamp-Lieb inequality,
Hardy’s L? inequality and its generalizations
(Joint work with Yuu Hariya, Francis Hirsch
and Marc Yor).

3. Stochastic dynamic proof of correlation and
moment inequalities: FKG and Brascamp-Lieb
inequalities are used as fundamental tools in
statistical mechanics and quantum field the-
ory. Rather simple proof of these inequali-
ties is given based on comparison and ergodic
theorems for stochastic differential equations.
In particular, for Brascamp-Lieb inequality, a
comparison with non-Gaussian measures and a
treatment of non-convex potentials are possible
(Joint work with Kou Toukairin).

B. J&%ifw 3

1. T. Funaki: “Stochastic Interface Models”,
in: Lectures on Probability Theory and
Statistics, Ecole d’Eté de Probabilités de
Saint-Flour XXXIII - 2003 (ed. J. Picard),
103-274, Lect. Notes Math., 1869 (2005),
Springer.

2. JRAREA: “HERMY HRAY, HEE,

2005 4F, xviii+187 ~2— .

3. T. Funaki, Y. Hariya and M. Yor: “Wiener
integrals for centered powers of Bessel pro-

cesses, I”, to appear in Markov Proc. Re-
lat. Fields, 2007.

4. T. Funaki, Y. Hariya and M. Yor: “Wiener
integrals for centered Bessel and related
processes, II”, ALEA (Latin American
Journal of Probability and Mathematical
Statistics, http://alea.impa.br/), 1 (2006),
225-240.

5. T. Funaki, Y. Hariya, F. Hirsch and M.
Yor: “On the construction of Wiener in-
tegrals with respect to certain pseudo-
Bessel processes”, Stoch. Proc. Appl., 116
(2006), 1690-1711.

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

7. T. Funaki and K. Ishitani: “Integration by
parts formulae for Wiener measures on a
path space between two curves”, Probab.
Theory Relat. Fields, 137 (2007), 289-321.

8. T. Funaki and K. Toukairin:

approach to a stochastic domination: The

“Dynamic

FKG and Brascamp-Lieb inequalities”,
Proc. Amer. Math. Soc., 135 (2007),
1915-1922.

9. E. Bolthausen, T. Funaki and T. Otobe:
“Concentration under scaling limits for
weakly pinned Gaussian random walks,

preprint, 2007.

10. T. Funaki:

limit under Wiener measure with density”,

“Dichotomy in a scaling

preprint, 2007.
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1. Random motion of Winterbottom-like

shape, “Stochastic Analysis and Non-
Classical Random Processes”, Mathema-
tisches Forschungsinstitut Oberwolfach,

200545 H 13 H.



10.

D.

1

. Motion of Winterbottom-like droplets in

SPDEs with smooth noise, “Large Scale
Behaviour of Interacting Particle Systems:
Fluctuations and Hydrodynamics”, Bu-
dapest, Hungary, 2005 4 8 A 26 H.

. Vo interface model with weak self po-

tentials, “Random Interfaces and Directed
Polymers”, Univ. Leipzig and Max Planck
Institute, 200549 A 12 H.

. The Brascamp-Lieb inequality and its ap-

plications, Institute of Mathematics, Uni-
versity of Ziirich, 2006 4+ 3 A 21 H; “Hy-
drodynamic Limits and Particle Systems”,
De Giorgi Center, Pisa, 2006 46 H 9 H.

. Concentrations in (1+1)-dimensional in-

terfaces with d-pinning, “Stochastic and
Atomic Aspects of Elasticity”, TU Berlin,
2006 45 H 25 H.

. Some topics on an effective interface

model, De Giorgi Center, Pisa, 2006 4 6
H 13 H,15 H.

. Concentrations in (1+1)-dimensional in-

terfaces with pinning, BHFE > R T A
PRHFAEAR BAE M R ORERMAT) , TUNRT
V77, 200645 7 H 12 H.

bRy B /VBERICE D U 2 —FE5,
(R ~— 227 — L], [EMKRFHFE
B, 2006 48 7 H~ 10 H.

. Concentrations in (1+1)-dimensional in-

terfaces with pinning, “Stochastic Anal-
ysis and Applications, German-Japanese
symposium”, KR E JEERG AL,
2006 4£9 A 15 H.

WEsRGm &M N F 082 T, TEERIT Ok
FH), HORSEE, 20064510 A 14 H.
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4t (ISHITANT Kensuke): On
an optimal control problem in mathemati-
cal finance and divergence theorem in path
spaces (3HL 7 7 A F 2 AIZEB T B fe i il )
RiEF & OV SR ZE/H] EORHEBIZ DUV T).

. (1) H3# 1 (IZAWA Yusuke): On the

moments of Wiener integrals for a reflect-
ing Brownian motion (SC41E# Brown J#HE)
12 &% Wiener 853 DE— A > MZOWTQ).

. (fBL) 1A %5 (YAMAMOTO Kouji): 7

UH NI PINFE B O T R ORI RITK
T2 VAR T AR,
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. Annales de !Institut Henri Poincaré.

Probabilités et Statistique, editor, 2005 4F

. Probability and Mathematical Statistics,

Wroctaw University and Wroctaw Univer-
sity of Technology (Poland), associate ed-
itor, 2006 4~ .

. Journal of Mathematical Sciences, The

University of Tokyo, editor, 2002 4F~ .

o BABEESEEE, 2006 4~ .

. BARSES THEERIE ) WmEZERER, 2006 4F

. BARSES TXE7—)v) fEZEE, 2000 4F

. Member of Committee for Conferences on

Stochastic Processes, Bernoulli Society for
Mathematical Statistics and Probability,
2001 4~ .

o REERHAM - AL G-RE A R AR M

B, 2005 4~ .
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1. Jiirgen Potthoff (University of Mann-

heim), 2006 44 4 3 A~ 6 A.

2. Volker Betz (University of Warwick), 2006

HF£8H25H~26H



3. Jean-Dominique Deuschel (TU Berlin),
2006 4-9 A 15 H~ 24 H, “*E-DFG Hl
L[FEIFSE, MERGmRlEI S —9H 21 H ¢
Quenched invariance principle for random
walks in random environment admitting a

bounded cycle decomposition.

. Erwin Bolthausen (University of Ziirich),
2007 4 2 H 11 H~ 26 H, fERimFhlt
27— 2 H 20 A : (1) Exit distributions
for random walks in random environments,
(2) Quasi one-dimensional random walks

in random environments.

HH 8 ( FURUTA Mikio)

A, BT

B X4KE bR V= A —VHRTH D, B
(27— VELER O MR YK ST O 2 & LT Ol
BRI E LTV D, Rl OBLBROE s,
TV a2 TABMOIET L MEE TS D
NCThDH, SEEITIMERERE LD S DT
2NN

1. Tian-Jun Li K& OFEFEMIEE L T,
Pontrjagin-Thom ##/% & JE#RJE Fredholm
HERIZOWT, 5% OF - HDOEZEDIEAR
ERDITTONMBZEH L, fHREFL
WODOH D,

2. ZEEIR LD Morse BEERIZHE D J1FRICEBW
. Conley index DHEFHODOILIE & L CTHHE
ARE NE—RAHET S, AT —
DOEFHEEHNWTZERLEBE LT,

L UTFOZRIZDNT 2 01 ELLRNZIT -
Toigma b TRE L, B L, LR LT

(a) Donaldson BlFHIZEBITHEY 2T A %8
WD =287 MEDTTIEIZ DWW T,

(b) kD Lo XM OBAEF A B
THA 7Ny I8 D MBRIEIZ O
T

I & % Coupled
Morse homology % Seiberg-Witten <25
DEFERE N E—hE DBEMRIZ DOV T O
e Biis LTz,

. Kronheimer-Mrowka
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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. This year I

did not obtain many definite results.

1. I am writing a paper with Tian-Jun Li
about the Pontrjagin-Thom construction
which

would be a basis of our research project.

and nonlinear Fredholm theory,

2. For

Morse functions on manifolds, I gave a for-

dynamical systems associated to
mulation of the notion of simple homotopy
type as an extension of the theory of Con-

ley index.

3. I generalized my old arguments for the fol-
lowing two topics to extend some results I

obtained 20 years ago.

(a) Compactification of moduli space in

Donaldson theory.

(b) Necessary  condition for connected
sums of lens spaces to be acyclic over

rationals.

. I have started to investigate relation be-
tween ”coupled Morse homology” due to
Kronheimer-Mrowka and the stable homo-

topy version of Seiberg-Witten invariants.
B. J&5m

1. ke “FREUERE 27, EEE, 2002 4.

2. S. Bauer and M. Furuta: “A stable coho-
motopy refinement of Seiberg-Witten in-
variants: I”, Invent. Math. 155 (2004)

1-19.

. M. Furuta, Y. Kametani and N. Minami:
“Nilpotency of the Bauer-Furuta stable
homotopy Seiberg-Witten invariants”, Ge-
ometry and Topology Monographs 10

(2007) 147-154.

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

siderations of the Bauer-Furuta stable ho-

“Homotopy theoretical con-

motopy Seiberg-Witten Invariants”, Ge-



ometry and Topology Monographs, Geom-
etry and Topology Monographs 10 (2007)
155-166.

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

preprint.

“Stable-homotopy Seiberg-

invariants and Pin bordisms”,

. M. Furuta and Y. Kametani: “Equivariant

maps and K O*-degree”, preprint.
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1. ”Geography of spin 4-manifolds” Geomet-

ric Topology, Shaanxi Normal University,
Xi’an, 20028 A (H[E)

. ”Finite dimensional approximation in Ge-
ometry” ICM 2002, Beijing, 2002 4 8 A
(141

. Torsion #Z 4 7OREEIZTHOWT, & 51 [H]
FRBR Y= RY T A, IET Y, 2004
7 H

PE, HAUG
DRETEI, TIRKT 2004
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i E e
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. On the 11/8-conjecture, Af7E5E2 [ ZAEK
D RRa T —DRg~] . HRRKT, 2004
11 H

. 710/8-type inequality for spin 4-manifolds
with b; > 0”7, Workshop on Geometry and
Topology, University of Minnesota, 2005 4
3A (CKIE).

. ”Cobordisms among copies of Lens spaces
L(p,1) and L(—p,1)”
etry and Symplectic Topology Seminar,
2006 4 9 H

, Differential Geom-

University of Minnesota

(k)

. "Pontrjagin-Thom construction and non-
Third Yam-

abe Memorial Symposium, Geometry and

linear Fredholm theories”,

Symplectic Topology, University of Min-

nesota 2006 4F9 H  (CKE), MIT 2006
£ 9 A (KkHE), Hayashibara Forum,

THES, 2006 4 11 A (75 #)
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9. ”An integral lift of Rokhlin invariant”, Dif-

10.

D.

1.

1.

2.

3.

4.

. (BREEM L)

ferential Geometry and Symplectic Topol-
ogy Seminar, University of Minnesota 2006
49 H (CKkHE), Brandeis University
2006 49 A (CKE)

"What is gauge theory?”, University of
Minnesota, Colloquium 2006 49 H (Ck[H)
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BUREZE 0 1221 72 R AR R C AR 72
(] 2 b OR8N, 2 O mDZE)
BEHRARDZEN, bEOIEFRAO XA
F I 7 ADTRNERIZ ORI D, AR T
1Z, EEIE% 1> Allen-Cahn #5200
FREMR A BE L, O A N R
\ZISH LT, FitzHugh-Nagumo & O Fr 5 Ak
FRICBA 2R A8 W CUk[9]) . F£72,
Lotka-Volterra B! OB FHLHCRIZH L TH
R ORE R A2 457 (3CHk [10]) .

BFEHEEE DESEEOHE -
REDHE T Z > 2 ot Fm Lo
Allen-Cahn 52U BEE L 7= 85 R &
BREL, BROEBE Y b OMNFET D
oI, H—EBREROEES D EREIE
LW (TRObLAEICE v 7% 5 D)
ZERMEASTHD LR L CURR
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(3CHk [8]) -
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20

(5)

nd. 7 axyoEoBERY 2 /hE
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BREDEALRR

® DROIERIEAF IRV, R /
JU I RIER] CRESR RIS RIS, VWb
DIERBRNELZ VED, —MOMIL, 18
FFZ % LIS L TIHEE TE 5 Z &N H
HIVTND. ZOIERMED, JERERZOE
BICEONSEMVET 2L (X
ik [4]) .

W 5 M THIZE L7 7 —< 3L F i@ b .
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FERMRAAEXDOBOBERDOA —5—

& HFOIERI G FERIT BT, D
v AR RREER TR RICHET 5, W
DO DIEEBRNEL Z V1GD. NRIER
WHE P b O HRAXOEA, Hikp Y
N7 DT ps L ThIIE, 1BFEO
A= =T A CHEEOIERR DA — X — L
BT D (A7 1OBF) . —FH, p»
BIORES e p* LV REFHILX, Zheix
BRI DA —H —TRHET LMPHFETDH
EbHbLNTWe (XA T 2018%) . L
ML, ps < p < p* DEBITOWTIIRE
HTh-o7o. ZHICBE LT, ERiFEDY
BIIEEA T 1 DBER LIRS &
L7z (SCik [3) .

FRMRAEXDERBOTASTIVR

IR ST R DBRMIL, JRRREL DD
BIIEETERVOREFTH DM, FERR
TEHEOMRKENEFICRENE, —HOM]
B REZ LR LI WERTIEE TE 5 2
ENREE Do TE -, Foxld, FfEL -
LEfS~TrZ V= 78ED Y B, &
TR AR Z T O L7z, Sk [1,2]
T, ZOMO~T a7 U=y 7 iDL R
W& Z D2 0 OEIRIT 5 Z L A TE .

The main subject of my research is nonlinear

partial differential equations, particularly those
of the elliptic type and the parabolic type. I

study the global structure and the stability of

solutions from the point of view of dynamical



systems; I also discuss various kinds of singu-

larities that arise in those equations. Recently

I am also interested in homogenization prob-

lems. My research topics of the past one year

are the following:

(1)

Motion of interfaces arising in the
singular limit of diffusion equations:
In some nonlinear diffusion equations in-
volving a small parameter such as the dif-
fusion coefficient, there appear solutions
with discontinuous “interfaces” in the sin-
gular limit, as the parameter tends to
0. Studying the behavior of such inter-
faces leads to better understanding of the
dynamics of the original diffusion equa-
tions. Recently we have studied the sin-
gular limit of Allen-Cahn type equations
with a perturbation term. We have then
applied this result to a system of equa-
tions, and derived a result on the singu-
lar limit of FitzHugh-Nagumo system ([9]).
Similar results have also been obtained for
Lotka-Volterra competition-diffusion sys-
tems ([10]).

A variational problem with lattice
periodicity: We studied a variational
problem associated with an Allen-Cahn
type equation on R? whose coefficients
have lattice periodicity ([5]). We showed
that a necessary and sufficient condition
for a multi-layered solution to exist is that
the set of single-layered solutions does not
form a foliation (that is, it has a gap in-
side).

Blow-up in the harmonic map heat
flow in two space dimensions: In
the heat flow associated with harmonic
maps from a two-dimensional disk into the
sphere S2, it has been known that solu-
tions blow-up in finite time by releasing
the so-called harmonice spheres, which re-
sults in discontinuous drop in the energy.
However it has not been known how fast
the blow-up occurs. In this study we have
shown that the rate of blow-up is much

faster than the self-similar rate and have

o1

given a lower bound for the speed of blow-
up ([8]).

Homogenization limit of the speed
of periodic travelling waves We stud-
ied the speed of travelling waves that arise
in a curvature-driven motion of curves in
a two-dimensional band domain having
sawtooth-like boundaries. As the spatial
period of the boundary oscillation tends
to zero, the problem converges to a certain
homogenization limit. We succeeded in de-
termining the speed of travelling waves in

this homogenization limit ([6]).

Regularization after blow-up In some
classes of nonlinear heat equations, the
so-called blow-up phenomena occur; that
is, the norm of solutions tends to infinity
in finite time. It is known that in some
cases solutions can be entended in a weak
sense beyond the blow-up time. We proved
that the extended solutions restore their
smoothness immediately after the blow-up

time ([4]).

Here are other themes I have studied in the past

five years:

(6)

Rate of blow-up in nonlinear heat
equations In some classes of nolinear heat
equations, solutions blow up in finite time.
In the case of equations with a power
nonlinearity uP, if p is smaller than the
Sobolev critical exponent ps, it has been
known that the blow-up rate is always the
same as that of self-similar blow-up (type
1 blow-up). On the other hand, if p is big-
ger than another critical exponent p*, it
has been known that some solutions blow
up at a different rate (type 2 blow-up).
However, nothing was known for the case
ps < p < p*. Recently we have been able
to show that only the type 1 blow-up can
occur as far as radially symmetric solutions

are concerned [3].

Dynamics of blow-up in nonlinear
heat equations: In general, blow-up so-
lutions of nonlinear heat equations can-

not be continued beyond the blow-up time.



“The radius of vanishing bubbles in equiv-

arinat harmonic map flow from D? to $2”

(preprint).

92

However, it was discovered recently that 9. A. Matthieu, D. Hilhorst and H. Matano:
some blow-up solutions can be continued “The singular limit of the Allen-Cahn
in a certain weak sense if the nonlinear equation and the FitzHugh-Nagumo sys-
term has a rapid growth rate. We studied tem” (preprint).
dynamics of such solutions as t = +o00. In
. 10. G. Karali, K. Nakashima, D. Hilhorst
the series of papers [1,2] we have been able ) o
. and H. Matano: “Singular limit of a
to determine much of the global structure
. . spatially inhomogeneous Lotka-Volterra
of such heteroclinic connections.
competition-diffusion system” (preprint).
B. F&Fdm B
C. AEA%ER
1. M. Fila and H. Matano: “Blow-up in non- (EEEE%E coRFi#E ; Invited talks in
linear heat equations from the dynamical conferences)
systems point of view”, Handbook of Dy-
namical Systems 2 (2002) 723-758. 1. “Travelling waves in quasi-periodic media
and their homogenization limit”, K-

. M. Fila, H. Matano and P. Polacik: “Ex- BRI #EE, Rostock, September,
istence of L' connections between equilib- 2003 (KA )
ria of a semilinear parabolic equation”, J.

Dynamics and Differential Equations 14 2. “Blow-up in nonlinear heat equations and
(2002), 463491, continuation beyond the blow-up time”,
PDE Conference in Memory of Profes-

. H. Matano and F. Merle: “On non- sor Jongsik Kim, Seoul, December, 2003
existence of type II blow-up for a super- (EEE) .
critical nonlinear heat equation”, Comm.

Pure Appl. Math. 57 (2004), 14941541 3. “Speed of travelling waves in a rachet-
shaped cylinder”, Mathematical Under-

. M. Fila, H. Matano and P. Polacik: standing of Invasion Processes in Life Sci-
“Immediate regularization after blow-up”, ences, Luminy, March, 2004 (75 > &) .
STAM J. Math. Anal. 37 (2005), 752-776.

4. “Continuation beyond blow-up in nonlin-

. H. Matano and P. Rabinowitz: “On the ear heat equations”, Conference in Honor
necessity of gaps”, J. Eur. Math. Soc. 8 of Haim Brezis, Paris, June, 2004 (7 7
(2006), 355-373. VA .

. B. Lou, H. Matano and K.-I. Nakamura: 5. “Theory of Order-Preserving Dynamical
“Periodic taveling waves in an undulat- Systems and its Applications”, %rd In-
ing band domain and their homogeniza- ternational conference on Nonlinear Eco-
tion limit”, Networks and Heterogeneous nomic Dynamics, July, 2004 (k%) |
Media 1 (2006), 537-568.

6. “Classification of blow-up behaviors and

. H. Matano and MA Pozio: “Dynamical continuation beyond blow-up for a su-
structure Of some nOnlinear degenerate dlf— percritical nonlinear heat equation”, The
fusion equations”, to appear in J. Dynam- 1st Euro-Japanese Workshop on Blow-up,
ics and Differential Equations. Bratislava, September, 2004 (Z @ 8%7)

. S.B. Angenent, J. Hulshof and H. Matano: 7. “Travelling Waves in the Presence of Ob-

stacles”, The 3rd International Conference

on Mathematical Analysis in Economic
Theory, December, 2004 (BEISKF) .



8.

10.

“Complete and incomplete blow-up in a
nonlinear heat equation”, EQUADIFF 11,
Bratislava, July, 2005 (RAm/3%7) |

“A variational approach for quasi-periodic
fronts in Allen-Cahn model equations”,
Frontiers of Applied Analysis, Pittsburgh,
September, 2005 CKE) .

“Traveling waves in a saw-toothed domain
and their homogenization limit”, Launch-
ing Meeting of Networks and Heteroge-
neous Media, Maiori, June, 2006 (A %
ur) .
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1

. (EBL) hm E&H (YAMADA Shogo):

Keller-Siegel &7 /\ L J#FEH 5

F. xt4MFge - — e 2

1.

RO (Editorial service)
Journal of Dynamics and Differential

Equations

. Proceedings of Royal Society of Edinburgh
. Annales de 'LLH.P. “Analyse Nonlinéaire”

. Journal of Mathematical Sciences, Univer-

sity of Tokyo

. Discrete and Continuous Dynamical Sys-

tems, Series A

. Advances in Mathematical Economics

Journal of Difference Equations and Ap-

plications

. Communications in Contemporary Math-

ematics

2O HEE N (Conferences organized)
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1. EEEMFEES “Mathematical Understand-
ing of Complex Patterns in the Life Sci-
ences” OELA, 2003 453 H 18 H-27 H
(B2 Leiden, 47 > 4) .

2. [HFE4% “EQUADIFF2003” O =3
AT U A “Qualitative theory of nonlinear
parabolic and elliptic equations” D #zE A,
2003 4 7 A 22 H-26 H (JA Hasselt, X
F—) .

3. WEtES IEMURRTEIC BN 2 e B O fif
B 2003) (Workshop “Singularities arising
in Nonlinear Problems, SNP2003”) d{i:3%
N, 2003411 A 25 B-27 H (A 2HB) .

4. HPEMTEES “Mathematical Understand-
ing of Invasion Processes in the life sci-
ences” DHEE A, 2004 43 A 15 H-19 H
(A Luminy, 7 7 > &) .

5. WFFEtEs [FERUERIBICELN 2 K R O fig
B3 2004 (Workshop “Singularities arising
in Nonlinear Problems, SNP2004”) D#3%
A, 2004411 A 24 H-26 B (f* 5U#B) .

6. EFE2% “EQUADIFF11” oI =y R
¥ 7 2 “Blow-up in nonlinear heat equa-
tions” D HtEE A, 2005 4F 7 A 28 H (W
Bratislava, A 2 /3%7) .

7. WIS [IERIERIREIC BN 2 R R O R
B 2005) (Workshop “Singularities arising
in Nonlinear Problems, SNP2005”) O1i5EE
A, 2005411 H 28 H-30 B (A =#B) .

8. [EFE=iE “6th AIMS Conference on Dy-
namical Systems, Differential Equations
and Applications” DI =T KR T LD
HEEA, 200646 A 25-28 H (R Poities,
TTUR) .

9. LS TIERIERIEIZ BN B R B8 i
B 2006) (Workshop “Singularities arising
in Nonlinear Problems, SNP2006”) O1i5EE
N, 20064-12 H 2 H-4 H (7 5U&D) .

H AP OO S —

(1) LOU, Bendong

g5 0 BB L 5~V
WifE) - 2006 4-8 H 7 H-8 H 27 H
FEEE . PE (R R EER)



B JERRIE AR
BN (activities) :
Prof. Lou did a joint research with Matano on

traveling waves and their homogenization limit.

(2) SOURDIS, Christos

&5y 0 BRI K DA~ IFEE

WifE - 20064510 A 11 H-10 A 31 H, 12 A 15—
21 A

EfE . FU Ty (T 7 AREER)

B IERIE AT

TEEINA (activities) :
Dr. Sourid gave a series of lectures on singular
perturbation problems and attended seminars

and an international workshop.

(3) TRIBELSKIY, Mikhail

&7y COE $HE#E

Wik : 20064510 H 1 H-20074£3 H 31 H
EHfE: a7 (R T THRKRFEE)
B[ . HEY B

IEENNE (activities) :
Prof. Tribelskiy taught a course on “Introduc-
tion to Mathematical Modelling” for the winter

semester.

(4) SAUVAGEOT, Myrto

57 AARFPHIRBSANE AN FERIFE R (RCK,
R )

Wi : 2006410 H 15 H-2007 2 H 24 H
EfE:. 77K

B ISR AT

TEEINA (activities) :

Dr. Sauvageot gave a series of tutorial lectures
on variational problems in our weekly student
seminars. She also attended the internatinal
workshop “SNP2006” in Kyoto in December.

(5) LI, Dagian

g EHhHLRFRBEEA =2 v T 47
L% JNRE i L e

AR : 20071 H 11 H-2H9H,

EFE . hE (HERPHR)

BPY o JERRE AT

TEEINA (activities) :

Prof. Li gave a series of lectures on nonlin-
ear hyperbolic equations for students and re-

searchers.
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WAR FxX (MATSUMOTO Yukio)

A, BFgEAE

i S? LoBEHL T =Y s Ty A N—2E
MO BI 4 5 Siebert-Tian O FAEZf# < <
KBNEFTTWD. [PEHOF ¥ — ) €/
e I —FRBOWXTH D &) FEEEMIC
e LTV D0, Fx— MB35 TXXAH
O] DRV EHETH Y, KAk
FICE L TV a0,

THEEFRNS, BRKRFOAEWIA—IK & IL[F T,
4 WL IR DR L)% FiT B 2 B C©
HD. TIUT A RTERIRITHDIAE LIZ S x
D?4S' x D? (Zh % ‘pochette’ L4311 %)
B9 % Dehn Fili&E £ 9 EHDT, A=y
N OBEROIEARTENSHES 2 OBHEEF, THDH Z
L,

Aut(Fy) [ Inn(Fy) = GL(2,7)

&9 J.Nielsen(1918) OFERIZ LV, ZDOFHH
BRI Dehn Fiff & FBEIZ, 12X, Aa—T¢&
WO R RN END. LAY UGS
FEo 4 WL ZRIEThHNIE, An—T DR T
WTEDBZENIMB.

I have been trying to solve the Siebert-Tian
conjecture on the classification of hyperellip-
The fact on

which I depend is that Kamada’s charts are

tic Lefschetz fibrations over S2.

dual to the monodromy representations. The
‘geometric combinatorics’contained in charts is
very complicated, and I have not yet come to
the final results.

In another research (with Z.Iwase at Kanazawa
University), we have developed an elementary
surgery theory on 4-manifolds. This is an
analogy of the Dehn surgery on 3-manifolds,
and uses S% x D?jS! x D?® (which we call a
‘pochette’) in place of ST x D?. Thanks to the
fact that the fundamental group of the bound-
ary of a pochette is a free group of rank 2 and

the following theorem of J.Nielsen(1918)
Aut(Fp)/Inn(Fy) = GL(2,7),

our pochette surgery is almost described by a
rational number called ‘slope’, just like in Dehn
surgery. In particular, in the case of spin 4-
manifolds, the surgery is completely described
by the slope only.



J.Math.Soc.Japan 57 (2005), 537-555.

B. F&Fdm 4. On the fibering structure of the Fermat
surface, Conference on Algebra-Geometry-
1. Z. Iwase and Y. Matsumoto: — “4- Topology, Dalat University, Vietnam, 2003
dimensional surgery on “pochette””, Pro- H£12 A.
ceedings of the First East Asian School of
Knots, Links, and Related Topics, ed. by 5. 4-dimensional surgery on a “pochette”,
Ki Hyoung Ko, Seoul, Korea. (2004), 161 The First East Asian School of Knots,
166. Links and Related Topics, Seoul, #[H.
2004 £ 2 H.

. V. Blanloel, Y. Matsumoto and O. Saeki:

“pull back relation for non-spherical 6. On a fibering structure of the Fermat sur-
knots”, J. Knot theory and its ramifica- face, TZARIKD bR 2 —DARA~] HaL
tions, 13 (2004) 689701 RFFOEBHIRERFSER, 200448 11 .

. Yukio Matsumoto, Splitting of certain sin- 7. Topology of 4-dimensional fibered spaces,
gular fibers of genus two, Bol. Soc. Mat. Winter School on Geometry, Education
Mexicana 10, (2004) 331-355. and Research, Hanoi Institute of Mathe-

matics, Vietnam, 2004 4 12 H.

. S. Kamada and Y. Matsumoto: “Word 8. Diffeomorphism types of fibered 4-
representaion of cords on a punctured manifolds, The Second East Asian School
plane”, Top. appl. 146-147 (2005), 21— of Knots and Related Topics in Geo-
50. metric Topology, Dalian University of

Technology, Xi#, H1E, 200548 H.

. S. Kamada and Y. Matsumoto: “Envelop- 9. Topology of degeneration of Riemann sur-
ing monoidal quandles”, Top. appl. 146— faces, ICTP, Trieste, Italy, 2005 4F 8 A .
147 (2005), 133-148. 10. Elementary surgery on 4-manifolds, Topol-

ogy seminar at Ljubljana University,

. S. Kamada, Y. Matsumoto, T. Matumoto Slovenia, 2006 49 J.
and K. Waki: “Chart description
and a new proof of the classification the- D. i3
orem of genus one Lefschetz fibrations”, L () JEEAE 2006 4 6

s+ -
C. NEAE E. &1L - {153

1. (FEfEf L) FH=F (YOSHIDA Kyohei):
Diagrams and classification of pseudo-

ribbon  sphere-links (Pseudo-ribbon
sphere-link OHFEX & 5FIZHONT) .

1. Monodromy calculus and the quandle of
cords, MATTAARA A EER A 2002, Bk
K%, 200246 H.

2. Splitting singular fibers and mapping class

groups, Ficofest (International Sympo-
2. (L) i #Es (YAMAGUCHI Hiro-

fumi):Realizable ch-diagram ¢ Lee invari-

ant (2R3 5 B4R,

sium to celebrate Fico Gonzales-Acuna’s
60th birthday) Universidad Auténoma de
Yukatan, Mexico, 2002 - 12 H.

3. (1) V—~ @ DRILTED S, (2)Lef-
schetz fibration D #7341, Encounters with
Mathematics, 55 28 [H]H1 e K 5 B T 2725,
2003 4= 11 H.

F. 3AMigE— B 2

1. Revista Mathematica Complutense, F}%%
FH (1994-).

35



2. Va7 = BRET Y =X, ftk

E3=
3. i 22 R E B MR MR AL R
4. BAFINSHHEES R
5. HARERESF
=@ #— (MIYAOKA Yoichi)
TER
SAEET, REHMEB X OERT Y 7/ SR
e LTz,
FP RS IZ 5 < D BRI R o

HERFL DTN 2 3, BB AR EOguE~
FVEICK L TR Yau AR 2T,
n‘%@tﬁfﬂm TR EERE R G T — Ay
LEXNTFAETDHZ 28R Uiz, BRI s
K2>@&w5ﬁm%%@%ﬁt wHiE, A
[ E U7 BER H AR O B BRI cl & 2
LA, FO L) R AAKIIAE IR E 72, £
FERFEL AR T DUV TR, TERTEN B AL TV AR
wﬁ®ﬂﬁ%#@@&%¢é*&ﬁf%50:
NHORERIL, RO ERT TH D,
ZDIENF 7R E DT 7 ) BERIRIZ O
THEHIRE R A F T D

During the academic year 2006/07, T studied
algebraic surfaces and Fano varieties of higher
dimension.

I tried to estimate the canonical degree of ir-
reducible curves on a surface of general type
and discovered that the Miyaoka-Yau inequal-
ity applied to orbibundles yields a general in-
equality that involves the canonical degree of
an irreducible curve with arbitrary singulari-
ties. Specifically I proved that, if the ambient
surface satisfies the topological condition that
K? > ¢y, then the canonical degree of a given
irreducible curve of fixed genus is bounded by
an explicit function of the genus and the Chern
numbers of the surface, and that such curves
form a bounded family. Another application of
the inequality is an improvement of estimates
of the degree of nonsingular curves. These re-
sults are submitted.

The second subject of my research was Fano

96

manifolds with nef tangent bundle. T got a par-
tial result, which simplifies the classification of

such manifolds in dimension three.

B. J& 3 3L

1. Y. Miyaoka : “Numerical characterisations
of hyperquadrics”, Adv. Studies in Pure
Math. 42 (2004), 209 — 235.

2. Y. Miyaoka : “Numerical characterisations
of hyperquadrics”, In: The Fano Confer-
ence, Torino (2004), 559 — 562.

. K. Cho, Y. Miyaoka and N.I. Shpherd-

Barron : “Characterizations of projective
space and applications to symplectic man-
ifolds”, Adv. Studies in Pure Math. 35

(2002), 1 — 88.

C. ngE%FE

1. “Rational curves of small degree”, Interna-
tional Conference on Algebraic Geometry
and Complex Analysis, Univ. Hong Kong,

HHE, 2004 %6 A

2. “Canonical degrees of curves of given
Col-
loque, Univ. Pierre et Marie Curie, Paris,
France, 2005 4% 1 J

genus on a surface of general type”,

3. [REdhmE % E Higgs OB DOWT]
REFE R TN, fEBKRE, 200
548 H

4. “A note on stable Higgs bundles”, Confer-

ence on Complex Analysis, Pacific Insti-
tute for the Mathematical Sciences, Banff,
Canada, 2005 4 9 H

5. “Animprovement of Miyaoka-Yau inequal-
ity for open surfaces”, International con-

ference ‘Algebraic Geometry and Beyond’,

SBREFEERATAT 2T, 20054F 1 2 H

D. i+

1. %% XA : Mehta-Ramanathan-Langer
ORI RER 72 ELERT FAVRO—
Weme . FDIGH & LT Reider OHIRERE
ARl Lle CBELRFRE - 4 4R SmGR )



2. B TA BR U
HIEIE B R =)

IB : ffisr (FET

F. xt4MFge - — e 2

1.  MSJ Memoirs fRfEEB L OFEERE

2. Advanced Studies in Pure Mathematics #f
H£EE

3. Journal of Mathematical Sciences, Univer-
sity of Tokyo MREEE

G. %H

H . Anrooey s —

Caucher Birkar (Univ. Cambridge) : Higher
dimensional birational geomety. Gave lectures
on 1) the existence of minimal models and on

2) ACC conditions and termination of flips.

7 H % 2 (MORITA Shigeyuki)

A, BFgEAE
DEDHWIEET S = 20T —~<IZ 20 TH|
A L7z,

1. ixDET 271220 & FNIChEET 2F
Do —HOMEONE. LITOoED=2oD
%14 : Riemann fDE Y = 7 A 22— G4 FERE,
TIT7DEY 2T A ZEM—BHEOINEHA CF
R, #iE EORER Y-V ) VA —DKRER
VBB EEOR T, LT HDM O
HZ DUV T ORFSE.

2. PAdhE OFARE L RoeARE R U—HEHZ Lo T
RS- AmY —RE, BLOEA
MREBEREO TV 7T 0y 785y (sym-
plectic derivation) &M 724U — ki
L, FOMEx DOISHOBE. L ICHREBEDIEH
& LT, fE 1 offtZ Riemann [DE Y = 7
A BRI OILERE R P—HHOEE R L.
3. Dieter Kotschick & & D 3:[RIAFZE : B #hif
DHEFERAF S FFERE (= symplectomorphism
group) 3} X ZDOESETEH %5 Hamiltonian
symplectomorphism group ®, > 7 LI T 4>
7« bR u D— O/ D ORFZE.

I have investigated on the following three mu-

tually related thema.
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1. structure of various moduli spaces as well as
their associated modular groups. In particular,
investigation of the following three subjects to-
gether with their relationships: moduli space
of compact Riemann surfaces - mapping class
group, moduli space of graphs - outer automor-
phism group of free groups, and the group of
all the homology cobordism classes of homol-
ogy cylinders over surfaces.

2. structure of the Lie algebras consisting of all
the symplectic derivations of the free graded Lie
algebra, as well as the free associative algebra
without unit, generated by the first homology
group of a closed surface and also its various
applications. In particular, we constructed a
series of unstable homology classes of moduli
spaces of genus 1 Riemann surfaces with punc-
tures.

3. joint work with Dieter Kotschick: study of
the group of area-preserving diffeomorphisms
of closed oriented surfaces (= the group of
symplectomorphisms) as well as its subgroup
consisting of Hamiltonian symplectomorphisms

from the viewpoint of the symplectic topology.
B. s 3L

1. S. Morita : “Generators for the tautologi-
cal algebra of the moduli space of curves”,
Topology 42 (2003), 787-819.

2. N. Kawazumi and S. Morita: “The primary
approximation to the cohomology of the
moduli space of curves and cocycles for the

Mumford-Morita-Miller classes”, preprint.

3. D. Kotschick and S. Morita: “Signatures of
foliated surface bundles and the symplec-
tomorphism groups of surfaces”, Topology
44 (2005), 131-149.

4. J. Kedra, D. Kotschick and S. Morita :
“Crossed flux homomorphisms and van-
ishing theorems for flux groups”, Geom.
Funct. Analysis 16 (2006), 1246-1273.

5. S. Morita : “Cohomological structure of
the mapping class group and beyond”,
in “Problems on Mapping Class Groups”,
edited by Benson Farb, Proc.
Pure Math 74 (2006), 329-354.

Sympos.



6. D. Kotschick and S. Morita : “Characteris-

tic classes of foliated surface bundles with
area-preserving holonomy”, Journal of Dif-
ferential Geometry 75 (2007), 273-302.

. S. Morita and R. C. Penner :

groups,

“Torelli
extended Johnson homomor-
phisms, and new cycles on the moduli

space of curves”, preprint.

. S. Morita : “Lie algebras of symplectic
derivations and cycles on the moduli

spaces”, preprint.

C. HEARE

. Charateristic classes of smooth bundles
and foliated smooth bundles, [EfE&5% 144
fare L BEREMEE 2 0 0 3, AR, 2003
9 H.

. Cohomology of the mapping class group
and beyond, -applications of the theory of
traces-, 74 eme Rencontre entre Physiciens
Théoriciens et Mathématiciens, Espace de
Teichmiiller, TRMA, Université de Stras-
bourg, June 2004.

. Structure of derivation algebras of surfaces
and its applications, [EFEHFZFEEES [Peri-
ods] , FHEFKRT, 200541 H.

. Cohomological structure of the mapping
class group and beyond, Topology and
geometry of the moduli space of curves,
American Institute of Mathematics, USA,
20054 3 A.

. Constructions of cycles in the moduli space
of Riemann surfaces and the moduli space
of graphs, EEFs4E2 [Groups, Homo-
topy and Configuration Spaces] , B AR
SRR SEOTER | 2005 4E 7 A

L ESFEREREE FARE Y —, —n < DD
MERYE— FH52EAR IR Y —
VIRV T A AR, 2005 4E 8 A.

. Combinatorial structure of the moduli

space of Riemann surfaces, HFZ24£4> T4y

[FIFRRE & B Sy 8], AT |, 2005 45 12 A .
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10.

D.

1

2.

. Higher symplectic pairings and invariants

for three groups beyond the mapping class
group, [EFEMFZE4ES [Groups of diffeomor-
phims, 2006], KPR 2R
2006 49 H.

. Interactions between three groups beyond

the mapping class group, Conference on
the Topology and Geometry of the Mod-
uli Spaces, Stanford University , 2007 4 1
H.

Characteristic classes of symplectic and
Hamiltonian foliated surface bundles, [Elf
W TIEE )RR, BT
BOELRETFER | 2007 4F 2 A

=3

B IB: — S LU AR OMS LS.

(B F AR AT AR A 22)

B W - S XG i oo GAGHERE
DG & 3RITBHRIE (L<ITHRER Y —
3EKMH) DONARNLE & ORRIZ OV THE
FL7o (BERFRE - 4 FAImHR)

E. &4 - 53

1

2.

. (L) K#& T (OHASHI Ryo):Out(F,) ®

REB V—FEIZONT.

(#51) $8iT 7% — (HORIE Keiichi): 2 5 7
O¥arEr o—I2LD F—T AEWH
@ Khovanov 78E 1 27— OfiEfR.

F. xt4MFge - — e 2

1

2.

. Workshop

“Teichmiiller Space (Classi-

cal and Quantum)”, Mathematisches
Forschungsinstitut Oberwolfach, May 28 -

June 3, 2006, organizer

Geometry and Topology, editor



&H AL (YOSHIDA Nakahiro)

A WAL
il SR FE O SR FHAEI O W T BEER (B 9 2 MR
O EIT o T2

1. Vo7V 7 A% — A HERERE L N T

IRUNIRTE T OFERIII e E R ("HY es-
timator”) OWCMEE 258 L, M iERrE
BT DR RE — b L7z, ZHIZBIER
FOMEBIKE ORI THS.

o FETRIH 55 HOHE I8 B D 43 A% D ik JR BH 2 F

FLi. ~VF o F— O RO T
NEHTE, 2ROA—F—TlE~/LF v
7 — VRREIC L0 FEEHARIR & A58 L 7=
A Dalalyan [ & OILRIFFETH 5.

. BEEFRIRERIG X D Z A AR A

REWZE L, v~V FRr—1 2Bt
DL AT 2 RIS s LT, 2
FERIL, YUY v R CTOMERMY R
KO EHEE &, RIS L ONEE1~ A
AR TE B OWHL B O RITISH IND.

. telegraph process /37 2 — X #EE RIS

HEFFEEATV, T— A NHEE B OWEIT
EHMEZRL, DI, WEAhHEE &
5z, ZOWnEESMEEZGEA L. ZoWf
721 S.Iacus (K & OL[FIIFIETH 5.

. Ry AR O BERGBLINC & & IZRIfEC

LDRBNOBHIGEIHERELIREL,
OWHEME 2R L=, it SIacus KK, N
Mz K & DOILFRFETHS.

Asymptotic theory of statistical inference for

stochastic processes and probability theory for

it:

1.

Covariance  estimation under non-

We

had proposed a nonsynchronous covari-

simultaneous sampling schemes.

ance estimator (called “Hayashi-Yoshida
estimator”) and proved its asymptotic
properties in 2003. We studied a general
sampling scheme, possibly dependent on
the stochastic processes, to generalize our
previous results. Joint work with Prof.
Takaki Hayashi at Keio University.
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. Asymptotic expansion of the distribution

of the HY-estimator. This is a joint work
with Prof. A. Dalalyan.

. Polynomial type large deviation inequal-

ities for statistical random fields and a
quasi-likelihood analysis of a statistical
random field with grading. It was applied
to constructing a quasi-likelihood analysis
for stochastic differential equations under

sampling.

. Estimation for the parameter of the tele-

graph process. We proved asymptotic nor-
mality of the moment type estimator. Also
we proposed an asymptotically efficient es-
timator and showed the asymptotic nor-
mality. Joint work with Prof. S. Tacus.

. We presented an estimator for a sampled

diffusion process with lack of observations
below a threshold. This is a joint work
with Prof. S. Iacus and Prof. M. Uchida.

B. J& 3 3L

1. N. Yoshida:“Partial mixing and condi-

tional Edgeworth expansion”, Probab.
Theory Related Fields 129 (2004) 559-
624.

. T. Hayashi and N. Yoshida: “On covariance

estimation of nonsynchronously observed
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preprint (2006)
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tional Conference “Time Series Analysis
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sumeikan International Symposium on
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Stochastic Processes and Applications to
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PLD and SDE: quasi-likelihood analy-
sis for stochastic differential equations.
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Stochastiques VI, Universite’ du Maine, Le
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. Second-order asymptotic expansion for the
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chronously observed diffusion processes.
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H . Anrboey s —
Stefano M. TACUS (University of Milan) JSPS
Invitation Fellowship Program for Research in

Japan (Short-Term). Prof. Tacus studied on
1. Inference for the telegraph process

2. Inference for partially observed diffusion

processes
3. Numerical schemes
4. R-project YUIMA.

He gave a talk entitled “Inference problems for
the standard and geometric telegraph process”
at Seminar on Probability and Statistics. (De-
cember 6, 2006)
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I studied transversely holomorphic foliations,
especially complex codimension-one foliations.
The main subject was the relationship between

the Julia set and transverse invariant metrics.
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1. T. Asuke : “On the real secondary classes
of transversely holomorphic foliations 117,
To6hoku Math. J. 55 (2003) 361-374.

2. T. Asuke : “Localization and Residue of
the Bott class”, Topology 43 (2004) 289
317.

3. T. Asuke : “Complexification of foliations
and Complex secondary classes”, Bull.
Braz. Math. Soc. NS 34 (2003) 251-262.

4. T. Asuke : “Residues of the Bott class
and an application to the Futaki invari-
ant”, Asian J. Math. 7 (2003) 239-268.

5. T. Asuke : “On Quasiconformal Deforma-
tions of Transversely Holomorphic Folia-
tions”, Jour. Math. Soc. Japan, Vol. 57,
No.3 (2005), 725-734.

6. T. Asuke : “On infinitesimal derivatives of
the Bott class”, ‘Foliation 2005°, pp. 37—
46, World Scientific Publishing, Singapore,
2006
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in Dynamical Systems, Ryukoku Univer-
sity and Kyoto University, 2002 0 8 O .
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. Infinitesimal derivative of the Bott class

and the Schwarzian derivative, Foliations
2005, WydzialMatematyki Uniwersytetu
Lédzkiego, LédZz (Poland), 2005 0 6 O .

. Des dérivées infinitésimales de la classe

de Bott et les dérivées schwarziennes,
Le Séminaire de Mathématiques Pures,
Unité de mathématiques pures et ap-
pligées, Ecole normale supérieur de Lyon,
Lyon (France), 20050 6 O.

. Infinitesimal derivative of the Bott class

and the Schwarzian derivatives, 0 0O 0O O
oooooo,o0o00o, 20050 120.
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. An introduction to secondary classes of

foliations, Differential Geometry and Fo-
liation Seminar, Centro de Investigacion
en Matematicas (CIMAT), Guanajuato
(Mexico), 2006 0 2 0.

. An introduction to secondary classes of

foliations, Seminario de Sistemas Dinam-
icos y Ecuaciones Diferenciales, Instituto
de Matematicas, Unidad Morelia, Morelia

(Mexico), 2006 0 20 .
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I study the technology for computer network
operation and network applications.

Network structures of the interconnections
among routers and switches and of the peer-
ing relationship among AS (Autonomous Sys-
tems) consist of the basis for the design, op-

eration and performance analysis of the Inter-

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

surprisingly small number of links are found

simulation of BGP networks.

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

work topology. (Paper in preparation.)
B.OOODO

1. 00000IPO0O000O00O0OOO00
00000000000000 Voli0l,
No.639, IN-2001-173, pp.77-82 (2002).

2. Shinji Shimojo, Shingo Ichii, Tok Wang
Ling and Kwan-Ho Song (Eds.), Web
and Communication Technologies and
Internet-Related Social Issues — HSI2005,
LNCS 3597 (Springer Verlag, 2005).
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mal life styles by ubiquitous environ-

ments? The Second International Hu-
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. 000 e-Learning 00O 0O, Network Solu-
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. Internet traffic measurement and analysis:
recent advances for practitioners, Interna-
tional Workshop on Internet Technology
(Seoul), 2004.7.21.
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Our main concern is mathematical analysis and
model developments for structured population
models in demography, epidemiology and the-
oretical biology. Recent research topics are as
follows:

[1] We have studied mathematical structure of
the SIR epidemic model for the spread of di-
rectly transmitted infectious diseases in age-
structured host populations, in which the ba-
sic system is formulated as infinite-dimensional
homogeneous dynamical systems. We consider
the case that the host population is described
by the stable population model and proved the
linearized stability principle such that as far as
we concern the asymptotic behavior of the basic
system, it is sufficient to examine the normal-
ized system induced by assuming that the host
population has already attained the stable pop-
ulation. Based on this stability principle, we
have examined the age-structured MSEIR epi-
demic model, in which it is assumed that the
infection confers permanent immunity, there is
no vertical transmission, while new born chil-
dren produced by infected individuals have pas-

sive immunity due to the antibodies transferred
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from their mothers and the host population dy-
namics is not affected by the spread of the dis-
ease, hence it forms a demographic stable popu-
lation. First we have shown the well-posedness
(existence and uniqueness of nonnegative solu-
tion) of the time evolution problem by using
the semigroup approach. Next we proved that
at least one endemic steady state exists if and
only if the basic reproduction ratio Ry is grater
than unity, while the disease-free steady state
is globally asymptotically stable if Ry < 1. We
also examined the condition for unique exis-
tence of endemic steady state. Finally we have
proved the conditions for the local stability of
the endemic steady states.

Based on the above homogeneous epidemic sys-
tem theory, we have also considered a SIR type
epidemic model for the spread of horizontally
and vertically transmitted infectious diseases in
an age-structured population. We have estab-
lished the mathematical well-posedness of the
time evolution problem by using the semigroup
approach. Next we proved that the basic repro-
duction ration is given as the spectral radius
of a positive operator, and an endemic steady
state exists if and only if the basic reproduc-
tion ratio Ry is grater than the unity, while
the disease-free steady state is globally asymp-
totically stable if Ry < 1. We also show that
the endemic steady states are forwardly bifur-
cated from the disease-free steady state when
Ry crosses the unity. Finally we examine the
conditions for the local stability of the endemic
steady states. Under appropriate conditions for
the transmission probability, we have shown
that the basic reproduction number is a de-
creasing function of the intrinsic growth rate
of the host population, which suggests that de-
veloped societies with low growth rate would
be weak for invasion of infectious diseases.

[2] We have considered the theoretical mod-
els for tempo distortion in life expectancy in-
dices proposed by Bongaarts and Feeney, which
have been recently widely discussed in the-
oretical demography. First we have formu-
lated the basic model as the survival model

for non-repeatable life-cycle events, and we



have shown transformation formulas for demo-
graphic tempo indices in each case that the
age-shift occurs in the hazard rate, the incident
rate and the survival rate respectively. Then we
have cleared that the Bongaarts—Feeney’s for-
mulas for mortality and fertility can be seen as
the transformation formulas corresponding to
the case that the period age-shift occurs in the
survival rate. As a result, we can conclude that
the ”tempo distortion” is a misleading wording,
the effectiveness of the proposed period indices
depends on whether the model assumption is

appropriate in reality.
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H. Inaba (2006), Endemic threshold re-
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lation model for HIV infection, Math.
Biosci. 201: 15-47,

H. Inaba (2006), Subcritical endemic
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tions, II, F. Asakura, et al. (eds.), Yoko-

hama Publishers: 33-40.
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appear in Math, Pop. Studies.
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In the academic year 2006, Ozawa improved
Shalom’s proof of the Kazhdan property (T) for
SL(n,Z[X1, ..., X)) with n > max{3, m + 2},
obtaining an estimate of its Kazhdan constant.
It also yields the best known estimate of the
Kazhdan constants for SL(n,Z) with n > 3.
Ozawa determined the kernel of the canonical
s-homomorphism ppg: C*(M, M) - MM’
for the free group factor M.

Ozawa was finishing writing a book on oper-
The subjects

of nuclearity and exactness of C*-algebras and

ator algebras with N. Brown.

amenable actions of discrete groups have seen
remarkable progress in recent few years, and
these subjects are expected to become a foun-

dation of the future study of operator algebras.
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The forthcoming book of Brown and Ozawa
will be the first text book which gives a com-

prehensive treatment of these subjects.
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In physics, duality means a quantum equiva-
lence between two systems with different de-
grees of freedom, action fuctionals, symmetries,
interactions, etc. One of the most important
subject of string theory is to explore AdS/CFT
correspondence, which predicts that gauge the-
ories and gravity are dual to each other.
According to AdS/CFT correspondence, there
exists a five-dimensional Sasaki-Einstein mani-
fold Y for each four-dimensional N=1 super-
conformal gauge theory; the geometry of Y
should be reflected in the physical properties
such as correlation functions.

The principle of a-maximization allows us to
compute the exact scaling dimensions of the
operators of four-dimensional superconformal
field theories via maximizing a multivariate
cubic polynomial which is closely related to
anomalies. But basic questions were open:
Does a-maximization always lead to a solution?
If any, is it unique? In order to test AdS/CFT
correspondence, it is desirable to give a definite
answer to these questions without assuming the
existence of dual geometry.

We solved the problem for a large class of quiver
gauge theories specified by a toric diagram.

The key idea of the proof is to identify the cu-
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bic function with the volume of a three dimen-
sional polytope called zonotope and to apply
Brunn-Minkowski inequality which asserts that
the cubic root of the volume function is con-
cave on the space of polytopes. As a biproduct,
one can establish a combinatorial version of
“a~-theorem”: the a-function always decreases
when a toric diagram gets smaller.

It is also proved the positivity of the metric
on the 5D N=2 gauged supergravity vector
multiplet moduli space, which is obtained from
type IIB string theory compactified on the toric
Sasaki-Einstein horizon manifold Y. We also
showed that the attractor equation always has

a unique solution.
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My primary interest has been in clarifying the
topology of the moduli space of compact Rie-
mann surfaces and the mapping class group of
an orientable surface. As is known, these two

notions are essentially equivalent to each other.

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

has grown in the two directions:

(1) Homology of the automorphism group of a

free group, and

(2) “Canonical” differential geometry of the

moduli space of Riemann surfaces.
My results are

(1-1) The Johnson homomorphisms of all de-
gree extend themselves to the whole of the
automorphism group of a free group. But

they are no homomorphisms.

(1-2) A certain part of the twisted Morita-
Mumford classes can be defined on the au-

tomorphism group of a free group.

(1-3) It is parametrized by Stasheff associahe-
drons “infinitesimally” and “combinatori-
ally” how the extended Johnson “homo-
morphisms” are far from correct group ho-

momorphisms.

(1-3a) On the subspace of Magnus expansions
compatible to the surface group relation it
is also parametrized by the moduli space

of real stable curves My p42(R).

(1-4) An intrinsic construction of the Magnus
representation of the automorphism group
of a free group. Here ‘intrinsic’ means

‘with no use of Fox’ free differentials.’
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(2-1) Explicit description of the 1 forms on
the moduli of Riemann surfaces represent-
ing the Johnson homomorphisms. (1-3) in-
duces an infinite series of relations among

these 1 forms.

(2-2) A similar construction on the universal
Riemann surfaces gives us another series of
1 forms and their relations. The first one
of the 1-forms is just the quasi-conformal
variation of normalized Abelian integrals
of the third kind.

(2-3) (jointwork with A. Bene and R. Penner)
We constructed a Magnus expansion natu-
rally constructed from trivalent fat graphs,
which induces the Morita-Penner cocycle
for the extended first Johnson homomor-

phism.

(3-1) (jointwork with T. Akita) We proved
an integral Riemann-Roch formula for
any cyclic subgroup of the mapping class

groups.
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“Quantum Mechanics”

I consider in this book a formulation
of Quantum Mechanics, which is of-
ten abbreviated as QM. Usually QM
is formulated based on the notion of
time and space, both of which are
thought a priori given quantities or
notions. However, when we try to de-
fine the notion of velocity or momen-
tum, we encounter a difficulty as we
will see in chapter 1. The problem is
that if the notion of time is given a
priori, the velocity is definitely deter-
mined when given a position, which
contradicts the uncertainty principle
of Heisenberg.

We then set the basis of QM on



the notion of position and momentum
operators as in chapter 2. Time of a
local system then is defined approxi-
mately as a ratio |z|/|v| between the
space coordinate x and the velocity
v, where |z|, etc. denotes the abso-
lute value or length of a vector z. In
this formulation of QM, we can keep
the uncertainty principle, and time is
a quantity that does not have precise
values unlike the usually supposed no-
tion of time has.

The feature of local time is that
it is a time proper to each local sys-
tem, which is defined as a finite set
of quantum mechanical particles. We
now have an infinite number of local
times that are unique and proper to
each local system.

Based on the notion of local time,
the motion inside a local system is
described by the usual Schrodinger
equation. We investigate such motion
in a given local system in part II. This
is a usual quantum mechanics.

After some excursion of the inves-
tigation of local motion, we consider
in part III the relative relation or mo-
tion between plural local systems. We
regard each local system’s center of
mass as a classical particle. Then as
the relative coordinate inside a local
system is independent of its center of
mass, we can set an arbitrary rule on
the relation among those centers of
mass of local systems. We adopt the
principles of general relativity as the
rules that govern the relations of plu-
ral local systems. By the reason that
the center of mass and the inner coor-
dinate are independent, we can com-
bine quantum mechanics and general
relativity consistently.

We give an approximate Hamilto-
nian that explains partially the usual
relativistic quantum mechanical phe-

nomena in chapter 9.
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In the final part IV, we consider
some contradictory aspect of mathe-
matics in chapter 10. Although this
does not give directly that mathemat-
ics is inconsistent, this will give an
introduction to the next chapter 11,
where starting with the contradictory
nature of the semantics of set theory
in the sense that if we consider all sen-
tences of set theory, they are contra-
dictory, we regard that the Universe
that is described by ourselves is of
contradictory nature, and can be de-
scribed as a superposition of all pos-
sible, infinite number of waves. As
this is the state of the Universe, the
Universe is described as a stationary
state describing a superposition of all
waves. We then give a formulation of
the Universe and local systems inside
it, in the form of a theory described
by Axiom 1 to Axiom 5 in chapter
11. In the final chapter 12, we will
prove that there is at least one Uni-
verse wave function ¢ in which all lo-
cal systems have local motions and
thus local times. This concludes our

formulation of Quantum Mechanics.

I have been participating in the discussions
in some forums, mailing lists, web sites on
Internet, after I wrote a paper “Theory of local
times,” 11 Nuovo Cimento 109 B, N. 3 (1994),
281-302, http://xxx.lanl.gov/abs/astro-
ph/9309051 which gives

and

a unification of

quantum mechanics relativity theory
by regarding quantum mechanics as an
internal property and the relativistic clas-
sical mechanics as an external aspect of
nature.  After 1999, our discussions have
been made on Time Mailing List (in 1999
2000 at
http://groups.yahoo.com/group/time/). Since
the last half of the year 2000, a biophysicist Dr.

Peter Beamish at Ceta-Research in Canada

at time@Qkitada.com, and after

participated in the discussion on the Time List,

and gave a report that the time proper to each



individual living thing plays an important role
in establishing communications between them.
This gave us deep stimulations, and the discus-
sions on the list became active. Further a little
T. S. Natarajan of

Indian Institute of Technology informed me via

bit later, a physicist Dr.

e-mail of his/her paper “Do Quantum Particles
have a Structure?” Owing to stimulations and
contributions by the two people, we made a
large progress in understanding the problem
of time and the relation between the quantum
mechanics and relativity. Further in 2002 we
had an international conference: International
Conference on “time,” “KitadaTime,” Inter-
action and Communication - Trinity, Canada,
August 28 - 31, 2002 at Ceta-Research in
Newfoundland, Canada, and we had vivid and
valuable discussions off-line.

My theory gives a solution to the problem that
John von Neumann proposed in 1932 in the
footnote on page 6 of the English translation of
his book “Die Mathematische Grundlagen der

Quantenmechanik,” Springer-Verlag, Berlin:

—in all attempts to develop a general
and relativistic theory of electromag-
netism, in spite of noteworthy par-
tial successes, the theory (of Quantum
Mechanics) seems to lead to great dif-
ficulties, which apparently cannot be
overcome without the introduction of

wholly new ideas.

For instance, in the paper “Quantum Mechan-
ical Clock and Classical Relativistic Clock”
at http://kims.ms.u-tokyo.ac.jp/timelX.html,
I gave a solution to the case of quantum me-
Our

method is quite different from the ordinary idea

chanics and special theory of relativity.

of “quantization of relativity theories,” in ac-
cord to the von Neumann’s anticipation above.
Instead of doing quantization, we extend Ein-
stein’s principle of the constancy of the veloc-
ity of light in vacuum to a principle of the
constancy of the velocity of everything when
the velocities in the internal quantum mechan-
ical space and the external classical relativistic
space are summed. This idea is basically an ex-

tension of the postulates that Dr. Natarajan in-
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troduced in a context of classical mechanics. As
a natural consequence of our results it follows
that the quantum mechanical clock is equiva-
lent to the classical relativistic clock, which has
remained unexplained as one of the mysteries
of modern physics in spite of the observed fact
that they coincide with high precision. The ex-
isting attempt to solve the latter problem of
clocks has been a traditional one to quantize
relativity theories, but no such attempts have
ever been successfully accomplished in mathe-
matically rigorous sense. That our idea worked
effectively in solving the problems of von Neu-
mann and of clocks in the case of special rela-
tivity would show that the unification of quan-
tum mechanics and relativity should be looked
from a viewpoint different from the ordinary
attempt to quantize relativity, and the theoret-
ical prescription is already given in the above-
mentioned paper “Theory of local times.”
These show that the various difficult fundamen-
tal problems in science, especially the problems
related with time, that the 20th century left un-
solved, will be resolved by this new idea of ours
— the notion of local system.

This fact is explicitly explained in my book
“Quantum Mechanics” (Lectures in Mathemat-
ical Sciences vol. 23). This book was begun
to be written in 1998 for the purpose to make
clear my own thought and to give a prepara-
tion of my lectures. In the preface of the book,
the purpose and result of my investigation are
clearly described so that I quote it below as a

conclusion.

I consider in this book a formulation
of Quantum Mechanics, which is of-
ten abbreviated as QM. Usually QM
is formulated based on the notion of
time and space, both of which are
thought a priori given quantities or
notions. However, when we try to de-
fine the notion of velocity or momen-
tum, we encounter a difficulty as we
will see in chapter 1. The problem is
that if the notion of time is given a
priori, the velocity is definitely deter-

mined when given a position, which



contradicts the uncertainty principle
of Heisenberg.

We then set the basis of QM on
the notion of position and momentum
operators as in chapter 2. Time of a
local system then is defined approxi-
mately as a ratio |z|/|v| between the
space coordinate x and the velocity
v, where |z|, etc. denotes the abso-
lute value or length of a vector . In
this formulation of QM, we can keep
the uncertainty principle, and time is
a quantity that does not have precise
values unlike the usually supposed no-
tion of time has.

The feature of local time is that
it is a time proper to each local sys-
tem, which is defined as a finite set
of quantum mechanical particles. We
now have an infinite number of local
times that are unique and proper to
each local system.

Based on the notion of local time,
the motion inside a local system is
described by the usual Schrodinger
equation. We investigate such motion
in a given local system in part II. This
is a usual quantum mechanics.

After some excursion of the inves-
tigation of local motion, we consider
in part III the relative relation or mo-
tion between plural local systems. We
regard each local system’s center of
mass as a classical particle. Then as
the relative coordinate inside a local
system is independent of its center of
mass, we can set an arbitrary rule on
the relation among those centers of
mass of local systems. We adopt the
principles of general relativity as the
rules that govern the relations of plu-
ral local systems. By the reason that
the center of mass and the inner coor-
dinate are independent, we can com-
bine quantum mechanics and general
relativity consistently.

We give an approximate Hamilto-

7

. H. Kitada :

nian that explains partially the usual
relativistic quantum mechanical phe-
nomena in chapter 9.

In the final part IV, we consider
some contradictory aspect of mathe-
matics in chapter 10. Although this
does not give directly that mathemat-
ics is inconsistent, this will give an
introduction to the next chapter 11,
where starting with the contradictory
nature of the semantics of set theory
in the sense that if we consider all sen-
tences of set theory, they are contra-
dictory, we regard that the Universe
that is described by ourselves is of
contradictory nature, and can be de-
scribed as a superposition of all pos-
sible, infinite number of waves. As
this is the state of the Universe, the
Universe is described as a stationary
state describing a superposition of all
waves. We then give a formulation of
the Universe and local systems inside
it, in the form of a theory described
by Axiom 1 to Axiom 5 in chapter
11. In the final chapter 12, we will
prove that there is at least one Uni-
verse wave function ¢ in which all lo-
cal systems have local motions and
thus local times. This concludes our

formulation of Quantum Mechanics.
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Mathematical Psychology Compared To
The Foundation of Mathematics (an ex-
tract from “Mathematical Psychology” below)
Mathematical Psychology has various aspects.

Here I compare its most fundamental aspect to
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the Foundation of Mathematics.

Sometime there appeared mathematicians who
aim to study their own mathematical thoughts.
I call them “mathoughtologists” for the time
being. As a matter of course mathoughtol-
ogists observed behaviors of mathematicians.
Mathematicians are people who understand the
proofs of the existing theorems and prove new
theorems. Therefore the behaviors of mathe-
maticians are clearly reflected in the proofs of
the theorems. For this reason mathoughtolo-
gists first observed the proofs of the theorems
and tried to figure out and mathematically de-
scribe the essentials common to the proofs.
After years of trial and error, mathoughtolo-
gists obtained formal languages now called the
“predicate languages.” Irrespective of their va-
lidity, the proofs of the theorems are translated
into sentences of a certain predicate language,
and vice versa. In other words, there is a cor-
respondence between mathematical proofs and
predicate sentences.

However the correspondence is not one-to-one
and so ambiguous. One predicate sentence may
correspond to more than one proofs, because
the proofs are sentences of a natural language
with some symbols mingled and so words in
them may vary in order and choice according
to the authors and occasions. There is another
kind of ambiguity in the correspondence, be-
cause it is not a proved fact but is an empirical
knowledge that the proofs of the theorems can
all be translated into sentences of a predicate
language. Thus mathoughtologists carried out
empiricism before they were led to predicate
languages. Here I mean by “empiricism” the
human acts to derive general and abstract con-
clusions by inductive reasoning from individual
and concrete facts known by experiences. By
contrast I mean by “rationalism” the human
acts to derive conclusions by strict deductions
from premises.

Mathematical science in general is a mixture
of empiricism and rationalism, and empiricism
involves ambiguities. For instance the Mendel’s
law of heredity and Newton’s equation of mo-

tion were obtained by empiricism and involved



ambiguities about the notion of gene and force.
However once the law and equation have been
obtained, rationalism works and one can derive
foreknowledge of heredity and motion from the
law and equation by strict deductions. More
generally, as I mentioned at the beginning of
this chapter, mathematical scientists first ob-
serve natural phenomena, and then make a
mathematical model abstracting the phenom-
ena, and further pursue mathematics about the
model to deepen and expand the understand-
ing of the real nature. Mathematical scientists
carry out empiricism before they make mod-
els and some ambiguity exists there, but once
a model has been obtained, one can carry out
rationalism of mathematics on the basis of the
model to get foreknowledge of various natural
phenomena. Correctness of the foreknowledge
Fig.1 illus-

trates such a nature of mathematical sciences.

proves the validity of the model.

Fig. 1: Mathematical Sciences

’ natural phenomena ‘

empiricism {§ ambiguity

’ mathematical model ‘

rationalism |, mathematics

’ foreknowledge of natural phenomena‘

After obtaining predicate languages by em-
piricism, mathoughtologists observed and an-
alyzed the proofs of the theorems translated
into predicate sentences, and tried to mathe-
matically describe the essentials common to the
mental process in which mathematicians prove
the theorems. Mathoughtologists have found
also by empiricism that mathematicians derive
conclusions from axioms and premises by re-
peated use of several simple modes of reasoning
each of which transforms pairs of predicate sen-
tences into a predicate sentence. A typical ex-
ample is a so-called modus ponens (mode that
affirms) which transforms each pair (z,z = y)
of predicate sentences x and z = y to y, where

x = y implies “if x holds then y holds.” In this
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way the mathoughtologists established Predi-
cate Logic.

Once the predicate logic has been established,
mathoughtologists can mathematically study
the mathematical thoughts. Let A be the set of
all sentences of a predicate language. Then the
logical axioms and mathematical axioms in the
theory which the mathematicians are studying
form subsets D and X of A, and the mathemat-
ical modes of reasoning form a set R of transfor-
mations on A (strictly, R is a relation between
A* and A). Let [X UD]g be the set of all pred-
icate sentences obtained by repeated applica-
tions of transformations in R to elements of X
and D. Then [X UD]g is the set of all provable
theorems in the theory, and so mathematicians
have the potential ability of proving the the-
orems, although they can not always actually
prove them. Therefore, the studies of the map-
ping (R, D, X) — [X UD]|r may be regarded as
those of the potential ability of mathematicians
or bounds of mathematical thoughts. And such
studies resulted in (in)completeness theorems
of Godel and so on. The completeness theorem
shows that if we take a certain well-described
pair R, D, then for each mathematical axiom
X and for each proposition y which is true un-
der X, there is a proof which derives y from X
via R and D. Such a pair R, D is said to be
complete.

The above is a dramatized story of “meta-
mathematics” or proof theory which David
Hilbert and others actually have carried out in
a branch of the Foundation of Mathematics un-
der formalism, and Fig.2 illustrates the story
(cf. Fig.1).

Fig. 2: The Studies of Mathematical Thoughts

’ proofs of theorems ‘

empiricism {§ ambiguity

’ predicate sentences ‘

rationalism |} predicate logic

’ (in)completeness theorem etc. ‘

There is a dramatization here because meta-

mathematicians probably do not regard their



studies as those of mathematicians’ thoughts.
In fact the Foundation of Mathematics has be-
gun when the set theory of Georg Cantor was
perceived to be useful but presented paradoxes.
The purpose of the Foundation of Mathemat-
ics is to remove paradoxes and lay the founda-
tions of mathematics by careful examinations
Hilbert tried to attain the

purpose by axiomatizing mathematical theories

of mathematics.

and then proving consistency of the axioms.
However such studies may be regarded as those
of the mapping (R, D, X) — [XUD]g and so of
mathematicians’ potential abilities and bounds
of mathematical thoughts. For instance, the
mathematical axiom X is consistent if and only
if for each y € A either y or its negation —y
does not belong to [X U D]g. When the pair
R, D is complete, X is consistent if and only if
[X UD]gr # A.

Let us now consider what happens when we
replace the caption of Fig.2 by “The Studies
of Human Thoughts.”

should mathematical psychologists sketch out

In other words, how

their researches, if they intend to study human
thoughts?

Fig. 3: The Studies of Human Thoughts

’ natural language ‘

empiricism {§ ambiguity

’ some formal language ‘

rationalism |} some logic

some theorems

Meta-mathematicians first observed the proofs
of the theorems which are clear reflections
of mathematical thoughts. Following them,
mathematical psychologists should first observe
natural languages which are clear reflections of
human thoughts. The observation of other as-
pects of human behavior such as emotions is
of secondary importance at the very outset of
mathematical psychology. Then, again follow-
ing meta-mathematicians, mathematical psy-
chologists should try to figure out essentials
common to sentences in natural languages and

mathematically describe them via some formal
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language. The formal language will become

a field for researches in mathematical psychol-
ogy just as predicate languages became a field
for researches in meta-mathematics. We may
construct the correspondence between natural
languages and the formal language by empiri-
cism and some ambiguity is permitted in the
correspondence, just as meta-mathematicians
constructed the correspondence between proofs
and predicate sentences by empiricism and cer-
tain ambiguity is permitted in the correspon-
dence.

Again following meta-mathematicians, math-
ematical psychologists should observe natural
languages translated into the formal language
and try to mathematically describe essentials
common to human thoughts. We may do it
empirically and our purpose is to make a list
of basic human modes of reasoning and logi-
cal axioms. Since mathematical thoughts are
part of human thoughts, the list must contain
before-mentioned modus ponens.

If we complete Fig.3 by figuring out the
unknown formal language and logic, we may
mathematically study human potential abili-
ties to think or bound of human thoughts by
using the logic, just as meta-mathematicians
mathematically studied potential abilities of
mathematicians or bounds of mathematical
Do

(in)completeness theorems hold in the logic?

thoughts by using the predicate logic.

Beyond doubt this is a valuable question.

I have thus compared the most fundamen-
tal aspect of mathematical psychology to the
Foundation of Mathematics. In conclusion,
the approach in the aspect follows that of
meta-mathematics. And mathematical psy-
chology is now in the stage of empiricism of
try and error in order to figure out what
the unknown logic in Fig.3 is. However al-
though the approaches are the same, math-
ematical psychologists think differently from
meta-mathematicians. Predicate languages for
meta-mathematicians are nothing but systems
of symbols for translation of mathematical
proofs, and meta-mathematicians may rarely

think that they are studying mathematicians



thoughts. By contrast, mathematical psychol-
ogists regard the formal language in Fig.3 as a
mathematical model of some physiological be-
ings, which enable one to perceive and think
about the outer phenomena including natural
languages and in turn appear in the shape of
natural languages. This is why mathematical
psychologists are psychologists.

I do not intend to justify the above-mentioned
approach because it follows that of meta-
mathematics. If I do so, then I can make au-
thoritarians consent by brandishing the author-
ity of meta-mathematicians such as Hilbert,
but I can not make people consent who use
their brains to understand. Therefore I will ex-
plain in the succeeding sections the worth and

validity of this approach from the very basics.
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I have been studying symplectic quotients and
Ricci-flat Riemannian manifolds. The con-
struction of symplectic quotients is totally dif-
ferent from the one of algebro-geometric quo-
tients. However, it is well established that these
As

a result, the quotient spaces have rich prop-

quotient spaces coincide in many cases.

erties not only from symplectic geometry, but
also from algebraic gemometry. On the other
hand, it is difficult to construct Ricci-flat man-
ifolds in general. However, many examples of
hyperkahler manifolds are constructed as hy-
perkédhler quotients, which are analogues of
symplectic quotients. So it is interesting to
study hyperkahler quotients. Previously, I
determined the cohomology ring of toric hy-
perkéhler manifolds. Moreover, I described de-
formation of their hyperkahler structures. I
studied them by using symplectic methods. To
extend these results to general hyperkaher quo-
tients, it is necessary to study singular hy-
perkahler varieties. This year I studied toric
hyperkahler varieties from algebro-geometric
point of view and develop the theory to deal

with singular hyperkéhler varieties.
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“Symplectic varieties and related topics”,
goood, 2050 110.
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8. Geometry of toric hyperkdhler varieties,
Workshop “Toric Topology”, OO OO0
0, 2006 O 5 0; Workshop “The second



China-Japan conference on differential ge-
ometry”, Yunnan Normal University, Kun-

ming, China, December, 2006.
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(1) Representation theory of Quantum groups
; We study the crystal base in geometrical
way. Starting from a finite oriented graph (=
quiver), we construct an algebraic variety as-

sociated to a quiver. This is called a quiver
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variety. We consider some Lagrangian subva-
rieties of the cotangent bundle of quiver vari-
eties and define a crystal structure on the set
of their irreducible components. Moreover, we
prove that it is isomorphic to the crystal as-
sociated with quantum groups. In the similar
way, the crystal associated with highest weight
irreducible representations of quantum groups
are realized geometrically.

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

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

sub-hierarchy.
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1. Yoshihisa Saito ; “Crystal bases and quiver
varieties”, Mathematische Annalen, 324
(2002) 675-688.

2. Yoshihisa Saito ; “An introduction to the
canonical bases”, Representations of Fi-
nite Dimensional Algebras and Related
Topics in Lie Theory and Geometry

(Toronto 2002), The Fields Institute Com-

munications Volume (2004).
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canonical bases, International conference
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120.
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Quivers and Representations, 0 0O 0O 0O O

goog, 20050 120.

6. On Hecke algebras associated with elliptic
root systems, International Conference on
Infinite dimensional Lie algebras and its
Applications, Harish-Chandra Reserch In-
stitute, Allahabad, India 20050 12 0.

7. On Hecke algebras associated with elliptic
root systems, Representation theory of al-
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My research interest is in theory of differential
and difference equations in complex domains.
In particular, I have been studying special func-
tions and integrable systems in this field.
Recent results are as follows:

1. A g-analog of the Garnier system has been
obtained from deformation theory of a linear g-
difference equation. Here the Garnier system is
a multi-variable system regarded as a natural
generalization of the Painlevé equations. This
g-Garnier system has the Garnier system as a
natural continuous limit;

2. Special solutions of ¢-Garnier system are
constructed. These are expressed by using a g-
analog of Lauricella’s hypergeometric function;
3. We defined a class of algebraic (but not bi-
rational) symmetry of the Painlevé equations.
We call them folding transformations and we
classified all of them up to birational equiv-
alence (joint work with TUDA Teruhisa and
OKAMOTO Kazuo).

4.  Theory of monodromy preserving de-
formation,

algebraic solutions, irreducibily,

and spaces of the initial conditions with re-



spect to special types of the third Painlevé

equation, are studied. (joint work with

OHYAMA Yousuke, KAWAMUKO Hiroyuki
and OKAMOTO Kazuo).
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1. M. Murata, H. Sakai and J. Yoneda : “Ric-
cati solutions of discrete Painlevé equa-
tions with Weyl group symmetry of type
Eél)”, J. Math. Phys., 44 (2003) 1396—
1414.

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

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

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

“Hypergeometric solution of

5. Y. Ohyama, H. Kawamuko, H. Sakai and
K. Okamoto :
equations of special type Pip(D7) and
Pii(Dg)”?, J. Math. Sci. Univ. Tokyo,
13 (2006) 145-204.

“Studies on the Painlevé

. H. Sakai :
equation associated with the Aél) surface,
J. Phys. A: Math. Gen., 39 (2006) 12203~
12210.

“Lax form of the ¢- Painlevé
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O.

2. g-Garnier system: 0000000 2002 O
100;0000000 20020 110.

.00 Painlevé O00ODO:
Painlevé equations and Algebraic Geom-
etry (000O0DO) 20040 120.

Galois Theory,

. Lax form of ¢-Painlevé equation associated
to Agl)— surface: Kobe Workshop on Inte-
gral systems and Painlevé systems (O O
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00) 2005 O 11 O; Continuous and Dis-
crete Painlevé Equations (Univ. of Turku,
Finland) 2006 O 3 O ; Algebraic, Analytic
and Geometric Aspects of Comples Differ-
ential Equations and their Deformations.
Painlevé Hierachies (0 O 00 O) 2006 O
5 0 ; Symmetries and Integrability of Dif-
ference Equations (SIDE) VII (Univ. of
Melbourne, Australia) 2006 O 7 O.

5. Rational surfaces and discrete Painlevé
equations: Painlevé equations and Mon-
odromy problems: Recent Developments
(Univ. of Cambridge, UK) 2006 O 9 O .
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I studied on several p-adic cohomology theories
which appear in arithmetic geometry. I proved
the comparison theorem between relative log
crystalline cohomology, relative log convergent
cohomology and relative rigid cohomology and
by using this, I proved the coherence and the
overconvergence of relative rigid cohomology
with coefficient for proper smooth family of al-
gebraic varieties when the given family admits
a compactification to a proper log smooth in-
tegral family to which the coefficient extends
logarithmically. Also, I defined the notion of
relative log convergent cohomology with radius,
and by studying basic properties of it, I proved
a weaker form of the above result when the coef-
ficient does not necessarily extend to the com-
pactification. These results give a partial an-
swer to a conjecture of Berthelot on the coher-
ence and the overconvergence of relative rigid
cohomology.

Also, I finished writing a paper on the purity of
logarithmic Hodge-Witt cohomology for excel-
lent regular schemes of characteristic p > 0 and
the Gersten-type conjecture for the p-primary

part of the Kato complex for such schemes.
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homology of regular schemes”, submitted.

2. Y. Nakkajima and A. Shiho: “Weight fil-
trations on log crystalline cohomologies of
families of open smooth varieties in char-

acteristic p > 07, submitted.

. A. Shiho:

groups II. Log convergent cohomology and

“Crystalline fundamental

rigid cohomology”, J. Math. Sci. Univ.
Tokyo 9 (2002) 1-163.
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and relative rigid cohomology II, p-adic

log convergent cohomology
method and its applications in arithmetic

geometry, 0O OO 020060 11 0.

2. Relative log convergent cohomology and
relative rigid cohomology, p-adic Arith-
metic Geometry, 00000020060 110.
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. Weight filtration on log crystalline coho-
mology L,II, Relative log convergent coho-
mology and relative rigid cohomology, To-
wards a definition of log rigid cohomology,
Universita degli studi di Padova (00O
0),20060 3-400

. On (Hodge realization of) polylogarithm,
O00o0ooooo100o00oo, 2005
0120.

5. Batyrev-Manin 000000, 00000
ooooooooo,0o000, 20050 11
O.

. Relative log convergent cohomology and
relative rigid cohomology, p-adic methods
in arithmetic geometry, O O O O 02005 O
100.

. Log crystalline cohomology O weight fil-
tration OO0 00O, 0000000O,000
0,20050 60.

. Semi-stable reduction for overconvergent
F-isocrystals, Part 1 — Logarithmic ex-
tensions, Workshop on F-isocrystals and
rigid cohomology, Université de Rennes 1,
20050 60.

. Weight filtration on log crystalline coho-
mology, 0000000000000 OO
ooono20040 80.

10. Polylogarithm 0 O 0O O II (after Beilinson-
Deligne-Huber-Wildeshaus), 0000 00O
ooooOoOooooooO20030 30.
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I obtained a representation giving Macdonald
polynomials of type A as an hypergeometric-
type series in terms of raising operators. As an
application, I construct a family of commuting
operators {I(a)|a € C}, in terms of n-fold inte-
gral transformations. For some non-A cases, |

conjectured similar hypergeometric-type series.
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1. M. Jimbo, H. Konno, S. Odake, Y. Pu-
gai and J. Shiraishi, “Free field construc-
tion for the ABF models in regime 117, J.
Statist. Phys. 102 (2001) 883-921.(17B69
81R50 81T40)

2. Y. Hara, M. Jimbo, H. Konno, S.
Odake and J. Shiraishi, “On Lepowsky-
Wilson’s Z-algebra”, Recent developments
in infinite-dimensional Lie algebras and
conformal field theory (Charlottesville,
VA, 2000), 143-149, Contemp. Math.,
297, Amer. Math. Soc., Providence, RI,
2002.

3. J. Shiraishid “Free Field Constructions for
the Elliptic algebra Aqyp(;\lg) and Bax-
ter’s Eight-Vertex Model”, Int. Jour. Mod.
Phys. A 19 (2004) 363-380.

4. R. Sakamoto, J. Shiraishi, D. Arnaudon,
L. Frappat and E. Ragoucy : “Correspon-
dence between conformal field theory and
Calogero-Sutherland model”, Nucl. Phys.
B 704 (2005) 490-509.

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

“A Conjecture about Rais-

6. J. Shiraishi: “A Family of Integral Trans-
formations and Basic Hypergeometric Se-
ries”, Commun. Math. Phys. 263 (2006)
439-460.
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1. On Baxter’s eight-vertex model, MATH
PHYS ODYSSEY 2001 — Integrable Mod-
els and Beyond, February 19-23, 2001,
Okayama and Kyoto, celebrating the 60th
birthday of Professor Barry McCoy.

2. Deformed Virasoro algebras and related
topics III, Euro Conference “Applications
of the Macdonald Polynomials” 16-21

April 2001.

3. On Baxter’s eight-vertex model and cor-
relation functions, Classical and Quantum
Integrable Systems and the Symmetries
ICMS Workshop Heriot-Watt University,
Edinburgh 2-8 December 2001.

4. Correlation functions for Baxter’s eight-
vertex model, Integrable Structure of Ex-
actly Solvable Two-Dimensional Models
of Quantum Field Theory, Chernogolovka
September 2002.

5. Commutative family of integral transfor-
mations and matrix elements of the vertex
operators for Baxter’s eight-vertex model,
Solvable Lattice Models 2004 (0 00O 0O
0o0o0oo0),00o0ooooooog,
2004000000,

6. A Family of Integral Transformations and
Basic Hypergeometric Series, Recent Ad-
vances in Quantum Integrable Systems
2005 (Dedicated to Daniel Arnaudon), In-
ternational Workshop 6-9 September 2005
LAPTH, Annecy-le-Vieux, France, 20050
90 90.
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I have been studying so called the Penrose
transform, which originated in mathematical
physics. My view point is based on representa-
tion theory of semisimple Lie groups, especially,
a realization of singular (infinite dimensional)
representations via the Penrose transform. In
some cases, those functions obtained as the im-
age of the Penrose transform satisfy a certain
system of partial differential equations on the
cycle space. In the case where the transfor-
mation group is Sp(n,R), I have explicitly ob-
tained such a system (which turns out to be a
generalization of the Aomoto-Gel’fand system
to a higher order), and have proved that all the
global solutions are obtained in this way. In a
special setting, I provided a combinatorial for-
mula of the dimension of the global solutions
where the system of PDEs is of third order.
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1. H. Sekiguchi : “000000000O0O7,
U000, No. 520, 00000O0O, 2006 O
10 OO, 34-40.

2. H. Sekiguchi : “The Penrose transform for
Sp(n,R) and singular unitary representa-
tions”, Journal of the Mathematical Soci-
ety of Japan, 54 (2002) 216-253.
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1. Radon-Penrose transform for the quanti-
zation of elliptic orbits, International Con-
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Let C' be a smooth rational curve of degree d
on Bs, the quintic del Pezzo 3-fold (embedded
in P® by Pliicker embedding), where d is an ar-
bitrary integer greater than or equal to 5. We
call the pair of a line | C By intersecting C
and a point t € C' N[ a marked line. We prove
that marked lines are parametrized by a trigo-
nal canonical curve H; of genus d — 2. More-
over, we can define a theta characteristic 6 on
‘H1 by considering the intersections of marked
lines. We prove that the pair (Hi,6) satisfies
the condition of Dolgachev-Kanev. Then it fol-
lows that there exists a quartic hypersurface F'
in P?=3 (the ambient of H; by the canonical
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embedding) associated to (H1,6). F is called
the Scorza quartic. We can easily compute the
mimimun n of the number of linear forms I; (i =
1,...,n) such that [{ +---+1[% = F. The main
result of this year is as follows and is concerned
with the suitable completion of the variety
(called the variety of power sums) parametriz-
ing n-uple linear forms {; (¢ = 1,...,n) such
that I + -+ [} = F:

The variety of power sums contains 3-fold ob-
tained by blowing up Bj along first C' and then
the strict transforms of bi-secant lines of C' on
Bs.

This is an extension of Mukai’s result in case
d=75.

This research is done with Francesco Zucconi
(Universita di Udine).
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tics for trigonal curves”, preprint
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I proved a boundedness property of the pluri-
canonical maps for algebraic varieties of general
type. As an application of an extension theo-
rem of pluricanonical forms, I obtained a re-
fined analysis of the base loci of certain linear

systems.
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1-18.

3. S. Takayama: “On the existence of pluri-
canonical forms on varieties with infinite
fundamental group”, Amer. J. Math. 126
(2004) 1221-1235.
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larities”, Internat. J. Math. 14 (2003) 825—
836.
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5. S. Takayama: “Seshadri constants and a
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tiplier ideals”, Trans. Amer. Math. Soc.
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Takeshi Tsuji is working on p-adic Hodge the-
ory and its applications to p-adic L-functions
This
year, he completed a study of p-adic Hodge the-

and the special values of L-functions.

ory for unipotent fundamental groups including
the case of tangential base points, based on the
theory of semi-stable sheaves on a variety over
a p-adic field with semi-stable reduction, which
had been established last year. Especially, he
gave an alternative proof of the comparison
theorem of Atsushi Shiho and an analogue of
the theorem of Hain-Zucker for unipotent varia-
tions of Hodge structures. Locally free modules
with integrable connections (with log poles) are

not sufficient to study p-adic cohomologies of a



variety with reduction worse than semi-stable.
In view of this problem, he studied log crys-
He

constructed vanishing cycles in the category of

talline cohomology by using D-modules.

D-modules, which should give log crystalline
cohomology, and determined its monodromy
filtration and graded quotients. For p-adic L-
functions and L-functions, motivated by the re-
search in the last year on the explicit descrip-
tion of the pull-back of the Hodge realization
of the elliptic polylogarithmic sheaf to the uni-
versal extension in terms of certain holomor-
phic functions and its relation with real ana-
lytic Eisenstein series, he studied elliptic poly-
logarithmic sheaf with Kenichi Bannai (Nagoya
Univ.) and Shinichi Kobayashi (Nagoya Univ.)
They gave a simple algebraic description of the
de Rham realization and a complete explicit de-
scription of the crystalline realization (a partial
description had been obtained by K. Bannai)

etc.
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1. On the mazimal unramified quotients of
p-adic étale cohomology groups and log-
arithmic Hodge-Witt sheaves, Documenta
Math. Extra Volume: Kazuya Kato’s Fifti-
eth Birthday (2003), 833-890

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

angew. Math., 569 (2004), 103-173.
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1. On the Bloch-Kato conjecture for Hecke
L-functions of imaginary quadratic fields,
Séminaire d’arithmétique et de géométrie
algébrique, Université Paris-Sud, France,
20020 40.

. Explicit reciprocity laws and local mod-
uli for Lubin-Tate formal groups, Interna-
tional Conference on Arithmetic Geome-

try, Regensburg, Germany, 20020 50 .

. Explicit reciprocity laws and local moduli
for Lubin-Tate formal groups, Séminaire:

Arithmétique et géométrie algébrique,
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Université Strasbourg, France, 2002 O 5
O.

. On p-adic Hodge theory for fundamen-
tal groups, Semaine Cohomololgique de
Rennes, Congres internatinonnal, Univer-
sité de Rennes 1, France, 2003 0 6 O .

. Crystalline sheaves, syntomic cohomology
and its applications, una serie di seminari,
Universita degli Studi di Padova, Italy,
20040 50

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

7. On semi-stable smooth p-adic étale
sheaves, Workshop: Arithmetic Algebraic
Geometry, 0000000 OO0OO, 2006
090

8. On log crystalline cohomology and arith-
metic D-modules, Workshop:  p-adic
Arithmetic Geometry, 100000000
00,20060 110

D.0O0O

1. 0000000 10200000000
goooboooboooooboon

.000onmoooomoo,2,3000
obooobooooobooooooooboon
ooooo

.000000ooXImooooo XB:pO
HodgeOODOOOODOOOOOO pOOO
000000000 (@oOoooo4000
oood

E.000O0O0O0O0

1. (00)00000 (ONUKI Hiroshi): 20
0000 syntomic cohomology O Hilbert
symbol.

F.OOODODOOOO

1. International Mathematics Research No-
tices OO OOO



G. OO
000000000 (20050 30)

00 O (TERADA Itaru)

A.000OO

000000 Sp(2n,R) 00000000 OO
000000 symplectic tableau O weight O
OO00000000oooooooog, WeylO
00000000 0o0oDoooOoon Weil
goooobooooboooobooboood
0 O symplectic tableau 0 0 O O insertion 00 O
ooooopooooooooooogooo T.
Roby OO OOOOOOOOO,n=20000
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agram [ updown tableau 0 000000 Stan-
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000000000 [Bl,[C2. 0000000
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Some fundamental research and cooperation for
T. Roby’s research was made for constructing
an insertion-like algorithm which corresponds
to the decomposition of the tensor product of
the Weil representation of Sp(2n, R) with an ir-
reducible representation appearing in some ten-
sor power of the Weil representation, based on
the previously shown fact that the character of
a holomorphic discrete series representation of
Sp(2n, R) is representated as the weight gener-
ating function of what are called semi-infinite
symplectic tableaux; which has come to a cer-
tain level of conclusion for n = 2. The Fomin-
style pictorial presentation of Berele’s insertion,
which corresponds to certain tensor product de-

compositions of finite-dimensional representa-
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tions of symplectic groups, obtained by a joint
work with T. Roby, appeared [B2]. Stanley and
Sundaram’s correspondence, which relates the
Brauer diagrams with the updown tableaux,
was shown to admit a geometric interpretation
in terms of relative positions of complete flags
and symplectic forms [B1], [C2]. Research in
progress related to these results includes that
on a correspondence between the Brauer dia-
grams and the standard tableaux with even col-
umn lengths, given by Trapa using Springer’s
generalized Steinberg variety [C1], and that on
the set of composition series of a finite abelian
p-group and its “scalar extensions” [C3], which
have a structure similar to the variety of flags

fixed by a unipotent linear transformation.
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1. I. Terada:
tableaux and nilpotent matrices”, J. Al-
gebraic Combin. 14 (2001), 229-267.

“Brauer diagrams, updown

. T. Roby and I

dimensional

Terada:

pictorial

“A two-
of
Berele’s insertion algorithm for symplectic
tableaux”, Electron. J. Combin. 12 (2005)
R4, 42pp.

presentation

c.ooon

1. Jordan types of certain nilpotent matrices,
57éme Séminaire Lotharingien de Combi-
natoire, Otrott, France, October 2006; M.
I. T. Combinatorics Seminar, November
2006; Université Claude Bernard Lyon-I,
December 2006; Universita di Roma “Tor

Vergata”, December 2006.

. Brauer diagrams, updown tableaux and
nilpotent matrices, Universitat Basel, Oc-
tober 2002; D OO OOODOO 2003, 00O,
20030 20.

. On the set of composition series of a
finite abelian p-group, 49eme Séminaire
Lotharingien de Combinatoire, Ellwangen,
Germany, October 2002; 0 0 00O, 2003 0
110.
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(1) Studies of the structure of the fixed-point
combinator in the combinatorial enumeration
model: The fixed-point combinator is an in-
trinsic feature in the theory of the semantics of
programming languages. It ensures existence of
a fixed-point of each entity having a functional
type, and is essential to interpret the looping
structure in programming languages such as re-
cursive programmes. Moreover, the fixed-point
combinator is a crucial machinery to establish
the linear parametricity principle in the second-
order linear logic. As a new semantics incorpo-
rating the fixed-point combinator, we study the
model based on a novel mathematical structure
called twiners. It has close connections to enu-
merative combinatorics, justifying the name of
the model. We analyzed in details the para-
metric structure of the fixed-point combinator
in the model. As a consequence, we found that
the interpretation of the combinator is strongly
connected to enumeration of finite trees, and
characterized by the Cayley function.

(2) Studies of the categorical models of oper-
ational semantics: The categorical models of
various systems of lambda calculi have long his-
tories as a theoretical link between the pro-
gramming languages and mathematical struc-
tures. Through recent studies of the categor-
ical model of the linear logic, which refines
the typed lambda calculus, it became appar-
ent that the dynamics of computation is char-

acterized via the categorical models. The dy-



namics are typically argued by operational se-
mantics, in which implementation details, e.g.,
the sharing of values through environments, are
abstracted. Various features of the operational
semantics are represented inside the framework
of the categorical models. We intend to dis-
pose the categorical semantics as a mediator
between the denotational semantics as highly
abstract mathematical models and the opera-
tional semantics intimate to implementations
of programming languages. At the same time,
we review traditional operational semantics, to-
wards marriage of declarative features such as
in-place updating in the style of functional pro-
gramming via adopting the aspect of the linear

logic.

B.OOOO

1. R. Hasegawa: Parametric polymorphism
(Tutorial), Computer Software 20 (2003)
59-78.

2. R. Hasegawa: Embedding into wreath
Algebra,
Logic and Geometry in Informatics,
Surikaiseki Kenkyusho Kokyuroku 1318,

(2003) pp. 150-159.

product and Yoneda lemma,

3. R. Hasegawa: Transducers as discrete
twiners, Sequent Calculi and Proof The-
ory, Surikaiseki Kenkyusho Kokyuroku

1301, (2003) pp. 55-68.

. R. Hasegawa: Two applications of ana-
lytic functors, Theoretical Computer Sci-

ence (2002) 113-175.
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000000000000 (PPL Summer
School), 0O OOOO, 20030 90.

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

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

98

.0d

1.00IA: 00000000 (000000
oo)

2. 0000LO0000O0O0OO (0oO)

3.0000I: 0000000000000
(0oo)

.0000XE: 0000000000000
000 (000000400)

E.0ODOOOOO

1. (O00)00 OO0 (SATOH Akiharu): On re-
lations between operational semantics and
categorical reduction system (0 OO0 00O
gooooooooooobobboooo.

F.OOODOOOOO

1. J000000ooooooooog (PRO)
oooo.

00000 (HAYASHI Shuhei)

A.000OO

000 PalisOO0DO0OOCOOOOOO,0000
000 000000 C? diffefomorphisms O par-
tially hyperbolicset 00000000 OOOO
0000, 00000 partially hyperbolic set
gooooooDooOOOOOOOoOoOoOoO,o00
0000000000 00D00D0 heterodimen-
sional cycle 0 O O diffeomorphism O C! 00O
0000000000000 20o0ooo. O
00000,Pesin 000000000 C? dif-
feomorphism 000, 000000000 0O0O
O0,00000000D000D00O0O0DOO
00000000000000, ¢! Connecting
Lemma 000000000000 heterodimen-
sional cycle OO0 00O0O. O00,0000000
OO000,Mané 0 DODOODODOOOOO,O0
000 partially hyperbolic set 00 000 OO
goooobbooooooooooooog,
doooobooooboooobooobooa
oo00ooo0oooooooooooooooo
000000 [20o0000. 0o0ooooon
[3] 00, homoclinic0O0OOO0ODOOOOOO



goboooboooboooboooboa
oooboooboboo. bboooboobooo
00000 partial hyperbolicity 00O 00O,
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[10] O announce O O .

As a special case of the Palis Conjecture in
high dimension, when partially hyperbolic sets
of C? diffeomorphisms admitting no zero Lya-
punov exponents have one-dimensional center-
direction, if such an invariant set is contained
in the closure of supports of all invariant mea-
sures, I proved, in paper [2], that the invariant
set is either hyperbolic or the diffeomorphism
can be C'-perturbed to exhibit a heterodimen-
sional cycle in an arbitrarily small neighbor-
In the

paper, in order to use the Pesin Theory, we

hood of the partially hyperbolic set.

consider C? diffeomorphisms and after show-
ing the existence of transversal intersection be-
tween two hyperbolic periodic saddles with dif-
ferent indices, a heterodimensional cycle is con-
structed by applying an extended version of the
C! Connecting Lemma. On the other hand,
as for the proof of the hyperbolicity, we apply
Mané’s theorem on the existence of periodic or-
bits under the setting where given a partially
hyperbolic set is contained in the closure of sup-
ports of all invariant measures. I also proved
in [2] that the periodic orbit can be taken ar-
bitrarily close to the support of some ergodic
measure in the Hausdorff metric. In [3] dealing
with the general case, our argument is based
on the existence of a weak hyperbolicity over
the closure of supports of all invariant mea-
sures obtained from the absence of homoclinic
tangencies. This corresponds to the partial hy-
perbolicity in the special case above, and is
proved by using an extended version of the Er-
godic Closing Lemma [1]. The part correspond-
ing to [2] (the dichotomy, either hyperbolicity

or approximation by heterodimensional cycles,
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when there is no zero Lyapunov exponents) can
be proved in general under an appropriate C*
generic condition. The result was announced in
the talk [10].

B.OOOO

1. S. Hayashi: “An extension of the Ergodic

Closing Lemma”, preprint (submitted).

2. S. Hayashi: “Hyperbolicity, heterodimen-
sional cycles and Lyapunov exponents for
partially hyperbolic dynamics”, to appear
in Bol. Soc. Brasil. Mat. (N.S.).

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

namics”, in preparation.
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1. Hyperbolicity and homoclinic bifurcations,
New Directions in Dynamical Systems,
Kyoto University, August 2002.

2. Hyperbolicity and homoclinic bifurcations
generating nonhyperbolic dynamics, Re-
cent Trends in Dynamics 2003, University
of Porto, Portugal, July 2003.

3. On a Palis’
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partially hyperbolic  dif-
feomorphisms (I, II, IIT and IV), Inter-
national Workshop on Robustness and
Partial de

Janeiro, Brazil, November 2003.

conjecture for

Hyperbolicity, Buzios-Rio

. On a Palis’ conjecture in high dimen-
sions, International Workshop on Robust-
ness and Partial Hyperbolicity, Buzios-Rio

de Janeiro, Brazil, November 2003.

5. Hyperbolicity of three-dimensional par-
tially hyperbolic diffeomorphisms, 0 O O
O0000,0000000000,20040 1
0.
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20040 10.
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lemma, International conference “Differen-
tial Equations and related topics” Moscow,
Russia, May 2004.
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tional Conference on Dynamical Systems”
August
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10. Hyperbolicity, homoclinic bifurcations and
zero Lyapunov exponents for C! dif-
feomorphisms, “International Symposium
of Dynamical Systems” Bahia-Salvador,
Brazil, October 2006.
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I have been studying local structure of confor-
mal and CR geometry from the point of view
of parabolic geometry — a geometric structure
whose structure group is a parabolic subgroup
of a semisimple Lie group. It is know that the
curvature of a parabolic structure can be de-
scribed in terms of a Cartan connection. How-
ever, it is not easy to use this description to
construct, e.g., local scalar invariants. To over-
come this difficulty, Fefferman and Graham ini-
tiated a method of describing the curvature in
terms of a Ricci-flat Lorentz manifold (called
the ambient space) naturally associated with
conformal/CR structure. For the CR case, the
theory is almost complete and we can apply it



to write down the asymptotic expansion of the
Bergman kernel. However, this theory cannot
be applied to obtain the expansion of the Szegd
kernel, due to the. The reason is that the Szegd
kernel depends on the choice of the Levi met-
ric, which cannot be captured by the ambient
space.

In this year, I have given an algorithm for
writing down the asymptotic expansion of the
Szegd kernel in terms of the ambient metric and
the Tanaka—Ricci curvature of the Levi metric.
The Ricci curvature naturally appears in the
Bernstein-Gelfand-Gelfand complex associated
with the CR structure as an invariant differ-
ential operator; the invariants considering here
can be described as invariant polynomials of
the first local cohomology of the complex. This
can be considered as an analogy of the fact that
local CR invariants can be identified with the
invariant polynomials on a cohology of the de-
formation complex of CR structures, and I be-
live that the theory for the Szego kernel gives
a new insight of CR geometry as a parabolic

geometry.
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1. C. Fefferman and K. Hirachi: Ambient
metric construction of Q-curvature in con-
formal and CR geometries, Math. Res.
Lett. 10 (2003), 819-832.

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

. K. Hirachi: A link between the asymptotic
expansions of the Bergman kernel and the
Szego kernel, in “Complex Analysis in Sev-

eral Variables,” Advanced Studies in Pure

Mathematics 42, 115-121, Math. Soc.
Japan, Tokyo, 2004.
4. C.R. Graham and K. Hirachi: The am-

bient obstruction tensor and Q-curvature.
AdS/CFT correspondence: Einstein met-
rics and their conformal boundaries, 59—
71, IRMA Lect. Math. Theor. Phys., 8,
Eur. Math. Soc., Ziiich, 2005.
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5. K. Hirachi: Logarithmic singularity of the

Szegd kernel and a global invariant of

strictly pseudoconvex domains, Ann. of
Math. 163 (2006), 499-515.
6. C.R. Graham and K. Hirachi: Inhomo-

geneous Ambient Metrics, to appear in
Proceedings of the IMA Summer Program
2006 [arXiv:math.DG/0611931]

. K. Hirachi:

of CR invariant differential operators, to

Ambient metric construction

appear in Proceedings of the IMA Summer
Program 2006 [arXiv:math/0701804]
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domains with respect to the Bergman vol-
ume form, PED/Geomerty Seminar, Univ.
of Washington (USA), November 2003;
“Conformal Geometry” at BIRS, Banff
(Canada), August 2004; China SCVCGI,
Beijin (China), August 2004

. Volume renormalization of strictly pseu-
doconvex domains, ESIT, Vienna (Austria),
March 2004

. Jet isomorphism theorems in CR and con-
formal geometries, “Geometric Partial Dif-
ferential Equations” at IMS (Singapore),
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O 70; PED/Geomerty Seminar, Univ. of
Washington (USA), December 2004

. Ambient metric construction beyond the
obstruction, Geometric Analysis Seminar,
Princeton Univ (USA). Feburary 2005

. Q-curvature and Szegé kernel, Luminy
(France), June 2005; “Analytic geometry
of the Bergman kernel and related topics”
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. Fefferman-Graham metric for even dimen-
sional conformal structures, 000000
gooooooo, 20000 120

. Ambient metric construction in CR and
conformal geometries, IMA summer pro-

gram “Symmetries and Overdetermined



Systems of Partial Differential Equations,”
Univ. Minnesota (USA), July 2006

. Invariant theory of the Szego kernel and
Q-curvature, “CR-Geometry and PDE’s,”
Trento (Italy), Septemer 2006
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When Calabi-Yau manifolds X and XV are
mirror symmetric, it conjectured that, in homo-
logical mirror symmetry, the derived category
of coherent sheaves on X is equivalent to a cer-
tain triangulated category of XV. In the cases
of Calabi-Yau hypersurfaces or complete inter-
sections in toric varieties, a concrete method to
construct mirror pairs is known. Also there is
an explicit way to calculate Gromov-Witten in-
variants, etc, in terms of period integrals. For
several years, I have been focusing on how the
latter concrete methods are connected to the
former abstract homological mirror symmetry.

In the case of Calabi-Yau hypersurfaces,
it is known that certain Laplace transforms
are useful in studying the period integrals.
These Laplace transforms, which are called as
Landau-Ginzburg theories in physics, express
the period integrals by certain oscillatory inte-
grals choosing suitable affine coordinates. In
mirror symmetry, the geometry of hypersur-
faces near certain degeneration plays an impor-
tant role. In the collaboration with C. Doran,
I studied the oscillatory integrals in the affine
coordinates which contains the degeneration.
We studied the Stokes matrices of the result-
ing oscillatory integrals and observed that the
geometry of the cycles for the period integrals
near the degeneration point appears in a distin-
guished form of the Stokes matrices. Although
the cases where we can calculate the Stokes ma-
trices are restricted, I'm expecting to explore

the geometry of cycles and also the mirror sym-



metry from the Stokes data.

B.OOOO

1. S. Hosono Counting BPS states via holo-

morphic anomaly equations, in Calabi-
Yau Varieties
N. Yui, J. Lewis (eds),
Commun.38(2003),57-86.

and Mirror Symmetry,
Fields Inst.

. S. Hosono, B.H. Lian, K. Oguiso and S.-T.
Yau, Kummer Structures on a K3 surface
- an old question of T. Shioda, Duke Math.
J. 120(2003),635—647.

. S. Hosono, B.H. Lian, K. Oguiso and S.-T.
Yau, Fourier-Mukai partners of a K3 sur-
face of Picard number one, in the proceed-
ings for “Conference on Hilbert schemes,
vector bundles and their interplay with
representation theory”, Columbia, Mis-
souri, Contemp. Math.322(2003), 43 — 55.

. S. Hosono, B.H. Lian, K. Oguiso and S.-
T. Yau, ¢c=2 Rational Toroidal Conformal
Field Theories via Gauss Product, Com-
mun. Math. Phys. 241(2003),245-286.

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

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

. S. Hosono, Central charges, symplectic
forms, and hypergeometric series in local
marror symmetry, in “Mirror Symmetry

V”?, S.-T.Yau, N. Yui and J. Lewis (eds),
IP/AMS (2006).

. C. Doran and S. Hosono, On Stokes matri-
ces of Calabi- Yau hypersurfaces, to appear
in Adv. Theor. Math. Phys. (2007).
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2. Central charges and cohomology-valued hy-

pergeometric series in local mirror symme-
try, “Mirror Symmetry Conference”, Jul.
9 to 13 (2004), O: The National Center
for Theoretical Sciences(CTS), Taiwan; O
000 (20040 70); 000 (20040 70 );
0000 (20040 120).

. Central charges and period integrals in lo-

cal mirror symmetry, Workshop “Gromov
- Witten Theory and Its Related Topics”,
Nov. 1 to 6 (2004), O: KIAS, Korea.

of BCOV holomorphic
anomaly equation, “Tsuda College Mini-
Workshop on Modular Forms, Calabi-Yau
Varieties and String Duality” O 0O O O
(2005 O 6 O); “Workshop on Derived
Category” 000000 OOO (20050 7
o)

overview

. Local Calbai-Yau varieties and stability

consitions, “Arithmetic and Algebraic Ge-
ometry”, 000000000 (20050 10
0)

. Notes on Stokes matrices of Calabi-Yau

hypersurfaces, “Workshop on Derived Cat-
egory” (2006,May) at KIAS, Korea, 0 00O
0 (20060 60), 000 (20060 70),

. Introduction to differential equations in

mirror symmetry, BIRS Workshop, “Mod-
ular Forms and String Duality” (2006,
Jun), O: The Banff International Re-

search Station, Canada

. Stokes matrices of GKZ, systems, “00 0O

000000000000000007,0
00 (20060 120)
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I am interested in mathematical aspects of two-
For the

last few years, in a joint project with K. Na-

dimensional conformal field theories.

gatomo (Osaka University) and A. Tsuchiya
(Nagoya University), I have worked on con-
structing conformal field theories over N-
pointed stable curves associated with vertex op-
erator algebras and have studied their mathe-
matical properties. For that purpose, I have re-
considered the concept of the universal envelop-
ing algebra associated with a vertex operator

algebra and studied coordinate independence
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of various structures related to conformal field
theories. This year, I studied specifically the
structure of the current Lie algebra associated
with a vertex operator algebra and obtained
a simple proof of coordinate independence of
the structure. I also considered the factoriza-
tion theorem for conformal blocks by means of
the universal enveloping algebras with a certain
finiteness property and the connection between
the rationality of vertex operator algebras and

the semisimplicity of Zhu’s algebras.

B.OOOO

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

“3-transposition groups of

c.oooo

1. On the symmetry of vertex operator al-

gebras.  Workshop on Frobenius mani-
folds, quantum cohomology, and singular-
ities, Max Planck Institute for Mathemat-

ics, Germany, July 2002.

. On the finite automorphism groups of
some vertex operator algebras. Functional
Analysis VIII, Inter-University Center at
Dubrovnik, Croatia, June 2003.

. 3-transposition groups of sympectic type
EACAC2:
The Second East Asian Conference on
oooo,

and vertex operator algebras.

Algebra and Combinatorics,
November 2003.

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

A

workshop on the moonshine conjectures

First Quarter Century and Beyond.

and vertex algebras Heriot-Watt Univer-
sity, Edinburgh, Scotland, UK, July 2004.

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

conference on infitite dimensional Lie the-

ory. 00000000 OOO,00,000

0ooo, July 2004.



6. Structure theory of current algebras asso-
ciated with vertex operator algebras un-
der Zhu’s Cs-finiteness condition. O O O
O O Perspectives arising from vertex alge-
bratheory0O OO OODOOODOOOOOO,
November 2004.

7. On certain finiteness of graded algebras
and modules. 0 0 0O O 0O Periods —around
the theory of primitive forms—0, 0000
0000000 January 2005.

8. Quasi-finiteness of vertex operator alge-
bras. 00000000 OO0DOOOOOO
Oo0o00go, June 2005.

9. On a finiteness condition on vertex opera-
tor algebras. Infinite dimensional Lie alge-
bra and its applications. Harish-Chandra
Research Institute, Allahabad, India, De-
cember 2005
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[1] Hisayosi Matumoto : The homomorphisms
between scalar generalized Verma modules as-
sociated to maximal parabolic subalgebras,
arXive math.RT /0309454, Duke Math. J. 131
(2006) 75-118.



[2] Hisayosi Matumoto : On the homomor-
phisms between scalar generalized Verma mod-
ules, 00000000 OOOOOODOOODOO
OOooo 2004 80.
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quasi-split 0000000000 OODOOOO
O0D000DOQO Whittaker vector DO O D0 OO
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000000000000 Whittaker vector O
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taker vector 00 0000 W-OOOOOOOO
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0 O The NORThern Workshop on Representa-
tion Theory of Lie Groups and Lie Algebrasd
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tinuous Whittaker vectors” 0O D00 OOOO
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Homomorphisms between

(1)

Verma modules

generalized

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

morphisms between generalized Verma mod-

In 1970s, Lepowsky studied homo-

ules and obtained some fundamental result.
However, the classification of the homomor-
phisms is known only for the case of the com-
mutative niradical (Boe 1985) and a rank one

parabolic associated witha symmetric pair. I

106

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 excellent, 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 excel-
lent p, the above conjecture is affirmative for
regular infinitesimal characters.

In this academic year, I obtained similar result
for exceptional algebras.

(2) Irreducibility of the space of continuous
Whittaker vectors

The fameous “multiplicity one theorem” tells
us that the dimension of the space of contin-
uous Whittaker vectors on an irreducible ad-
missible representation of a quasi-split real lin-
ear Lie group is at most one. For non quasi-
split groups the multiplicity one theorem fails.
As a natual extension of the multiplicity one
theorem to non quasi-split case, I propose the
following conjecture. “ the space of continu-
ous Whittaker vectors is irreducible as a mod-
ule over the finite W-algebra. In this academic
year, I proved the above conjecture for type A

groups.

B.OOOO

1. Hisayosi Matumoto : On the representa-
tions of Sp(p, q) and SO*(2n) unitarily in-
duced from derived functor modules, Com-

positio Math. 140 (2004) 1059-1096.

. Hisayosi Matumoto : The homomorphisms
between scalar generalized Verma mod-
ules associated to maximal parabolic sub-
algebras, arXive math.RT /0309454, Duke
Math. J. 131 (2006) 75-118.

. Hisayosi Matumoto and Peter E. Trapa :
Derived functor modules arising as large ir-
reducible constituents of degenerate prin-
cipal series, Compositio Math. 143 (2007)
222-256.
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ries of U(m,n), The International Confer-
ence on Representation Theory, Zhoushan,
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representation of U(m,n), Representation
Theory of Lie Groups In honor of Professor
Takeshi HIRAI, Univ. of Kyoto, Feburary,
2002.

. On embeddings of derived functor mod-

ules into degenerate principal series,
REPRESENTATION THEORY OF LIE
GROUPS, IMS National University of Sin-
gapore, Singapore, August 2002.

. Change of polarization 0 0000000

0000000 November, 2002.

. Scalar generalized Verma modules [0 O O

000000do,0000000000 De-
cember 2003.

. On the homomorphisms between scalar

generalized Verma modules, 000 00O
000000 August,2004.

. Derived functor modules as irreducible

constituents of degenerate principal series
of the maximal Gelfand-Kirillov dimension
(joint work with Peter Trapa) , 00 00O
00000 0000 November 2004.
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On irreducibility of the space of contin-
uous Whittaker vectors, The NORThern
Workshop on Representation Theory of
Lie Groups and Lie Algebras, Hokkaido
University, March 2007.
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My research field is inverse problems in math-
ematical sciences. [0 In particular, I am study-
ing determination of parameters such as co-
efficients, nonhomogeneous terms in evolution
equations and determination of shapes of do-
mains from overdetermining data.

My main interest is to find structures of well-
posedness in inverse problems for partial dif-
ferential equations and to relate these results
with numerical analysis. One of the method-
olgy for inverse problems with a finite number
of measurements, is based on Carleman esti-
mates which are weighted L? estimates. By
this T have proved the best possible stability
results for a single hyperbolic equation and hy-
perbolic systems such as Maxwell’s equations
and the isotropic Lamé system.

I have established a uniqueness result in deter-
mining (not necessarily convex) polygonal scat-
terers by a single measurement of the far field
pattern in the scattering problem with the both
sound-soft or the sound-hard obstacles. More-
over I have established the best possible unique-
ness for the inverse scattering problems by peri-
odic structures. 0 Moreover I have proved also
the uniqueness for the corresponding inverse
electromagnetic scattering problem.

A similar method works for inverse problems of
determining discontinuities of coefficients in an
elliptic equation, and I have published several

papers.



For numerical analysis, we are required to re-
construct approximate solutions stably because
our inverse problems may not be well-posed in a
usual sense. For this, there are several methods
and I apply the Tikhonov regularization to in-
verse problems for partial differential equations
and derive convergence of regularized solutions
toward the exact solutions. As its application
I have proposed a reconstruction method for
the edge detection in the image process, which
shows good numerical performances.

I am inventors of five patents which were sub-
mitted. With the state project framework by
the NEDO, I have launched a commissioned re-
search project ”"Development of sensing tech-
nology for nonstationary inverse heat conduc-
tion problems for the sake of reduction of
The

following is a list of the patent applications for

ground energy” with the Nippon Steel.

which I am an inventor:

e Application number: 2000-344334 (appli-
cation date: 2000/11/10)
Publicity number: 2002-148073 (publicity
date: 2002/05/22).

e Application number: 2004-297778 (appli-
cation date: 2004/10/12)
Publicity number: 2005-134383 (publicity
date: 2005/5/26)

e Application number: 2005-258822 (appli-
cation date: 2005/9/7)

e Application number: 2006-239413 (appli-
cation date: 2006/9/4)

e Application number: 2006-239412 (appli-
cation date: 2006/9/4)

Moreover with Professor Yoshikazu Giga at my
graduate school, I have worked for a commis-
sioned project by Tokyo Electric Power Com-
pany.
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1. Homberg, D. and Yamamoto, M: “On an
inverse problem related to laser material
treatments. Inverse Problems 22 (2006),
1855-1867.
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mamoto, M: “Identification of source loca-
tions in two-dimensional heat equations.
Inverse Problems 22 (2006), 1289-1305.

. Wan, X. Q., Wang, Y. B. and Yamamoto,

M: “Detection of irregular points by regu-
larization in numerical differentiation and
application to edge detection. Inverse

Problems 22 (2006), 1089— 1103.

. Ning, Wuqing and Yamamoto, M:“An in-

verse spectral problem for a nonsymmetric
differential operator: uniqueness and re-
construction formula. Integral Equations
Operator Theory 55 (2006), 273-304.

M.

M: “Inverse source problem for a transmis-

and  Yamamoto,

sion problem for a parabolic equation. J.
Inverse Ill-Posed Probl. 14 (2006), 47-56.

. Choulli, Mourad, Ouhabaz, El Maati and

Yamamoto, Masahiro: “Stable determina-
tion of a semilinear term in a parabolic
Anal.

equation. Commun. Pure Appl.

5 (2006), 447-462.

Albrecht,
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“Convergence

Bernd,

and Yamamoto,

Hofmann,
Tautenhahn,
Masahiro: rates for
Tikhonov regularization from different
kinds of smoothness conditions. Appl.

Anal. 85 (2006), 555-578.

Michael V. and Yamamoto,
Masahiro: “Lipschitz stability of an inverse
problem for an acoustic equation. Appl.
Anal. 85 (2006), 515-538.

Johannes and Yamamoto,

Masahiro: “Uniqueness in  determining
polygonal sound-hard obstacles with a
single incoming wave. Inverse Problems

22 (2006), 355-364.

Bellassoued, Mourad and Yamamoto,
Masahiro: “Logarithmic stability in deter-
mination of a coefficient in an acoustic
equation by arbitrary boundary observa-
tion. J. Math. Pures Appl. (9) 85 (2006),

193-224.
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physics, Moscow State University, 22 June,
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(1) Study on K3 surfaces with involution:
In [1], we introduced an invariant of K3 surface
with involution. Given a Lorentzian lattice M
that determines the topological type of the in-
volution on a K3 surface, we introduced an in-
variant 7ys, which gives rise to a function on the
moduli space of those K3 surfaces. By [1], 7as
is expressed as the Petersson norm of the auto-
morphic form on the moduli space that charac-
terizes the discriminant locus. In this academic
year, we have studied an explicit formula for
® ), and we determined it for about 40 lattices.
As a biproduct, we find that the moduli space
of lattice polarized K3 surfaces is quasi-affine
if the lattice is 2-elementary and if its rank is

less than or equal to 10.

(2) Study on Calabi—Yau threefolds:

In [10], we introduced an invariant of Calabi-
Yau threefold., which we call the BCOV in-
variant. We have computed the BCOV invari-
ant of certain types of Calabi—Yau threefolds
of Borcea—Voisin. As a result, the BCOV in-
variant thus obtained is expressed as the prod-
uct of the invariant in [1] and the norm of the

Dedekind n-function.

(3) Study on the Kéhler moduli of Del
Pezzo 0 surfaces:

For a Del Pezzo surface, we constructed an au-
tomorphic form on its Kahler moduli space,
which we constructed using Borcherds lift. This
automorphic form characterizes the mirror hy-
perplanes corresponding to the vectors of norm
—1 in the Mukai lattice. Various quantities ap-
pearing in the infinite product expansion of this
automorphic form is explained by the geome-
try of Del Pezzo surface, except the geometric
meaning of the Fourier coefficients of the ellip-

tic modular form used in the Borcherds lift.
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adiabatic limit of equivariant analytic tor-
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vanced Studies in Pure Math. 42 (2004)
339-345.
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automorphic forms on the moduli space”,
Sugaku Exposition 17 (2004) 1-21.
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J.-P. Brasselet-T. Suwa,
Congres 10 (2005) 443-460

Séminaires et

. S. Kawaguchi and K.-I. Yoshikawa: “Com-

plex curves of genus three, Kummer sur-
faces, and Quillen metrics”, Manuscripta
Math. 118 (2005) 201-225

“Analytic Torsion and
an invariant of Calabi—Yau threefold’, Dif-
ferential Geometry and Physics, Proceed-
ings of the 23rd International Conference
of Differential Geometric Methods in The-
oretical Physics, Nankai Tracts in Math.
10, World Scientific (2006) 480-489

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

. K.-I. Yoshikawa: “Real K3 surfaces with-

out real points, equivariant determinant
of the Laplacian, and the Borcherds ®-
function”, Math.  Zeit.
arXiv: math.DG /0601428

(to appear),

. K.-1. Yoshikawa: “Discriminant of certain

K3 surfaces’, Representation Theory and
Automorphic Forms, ed. by T. Kobayashi,
W. Schmid, J.-H. Yang, Progress in Math.
255, Birhduser, Boston (to appear)

H. Fang, Z. Lu, K.-I. Yoshikawa: “An-
alytic torsion for Calabi—Yau threefolds”,
preprint, arXiv: math.DG/0601411 (2006)
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analytic torsion, and automorphic forms
on the moduli space”, Geometric Analy-
sis and Singular Spaces, Mathematisches
Forschungsinstitut Oberwolfach, Oberwol-
fach, Germany (June, 2002)

. “Isolated critical points and adiabatic limit

of Chern forms”,

japonaises, Centre International de Ren-

Singularités franco-

contres Mathématiques, Marseille-Luminy,
France (September, 2002).

. “Calabi- Yau hypersurfaces, discriminants,

and Quillen metrics”, Reelle Methoden
der Komplexen Analysis, Mathematisches
Forschungsinstitut Oberwolfach, Oberwol-
fach, Germany (February, 2003).

. “On the singularity of Quillen metrics’,

Hayama Symposium on Several Com-
plex Variables, Hayama, Japan (Decem-
ber, 2004).

. “Discriminants of certain K3 surfaces’,

International Symposium on Represen-
tation Theory and Automorphic Forms,
Seoul National University, Seoul, Korea
(February, 2005)

. “Analytic torsion for Calabi-Yau three-

folds” , the XXIII International Conference
of Differential Geometric Methods in The-
oretical Physics, Nankai Institute of Math-
ematics, Tianjin, China (August, 2005)

. “Analytic torsion for Calabi—Yau three-

folds”, Mathema-
tisches Forschungsinstitut Oberwolfach,

Oberwolfach, Germany (September, 2005)

Arakelov Geometry,

. “Real K3 surfaces, equivariant determi-

nant of the Laplacian, and Borcherds prod-
uct”, KIAS Workshop on Spectral Invari-
ants and Related Topics, Korea Institute
for Advanced Study, Seoul, Korea (May,
2006)
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The field I am working in is nonlinear partial
differential equations. In particular I am inter-
ested in free boundary problems, singular lim-
its, calculus of variations and regularity ques-

tions. Problems on which I am working include:

1. A Mathematical Analysis of Solid
Combustion

This is a joint project with Régis Monneau
(CERMICS, Paris). We derived the pre-
cise limit of Self-propagating High tempera-
ture Synthesis (SHS) in the high activation
energy scaling suggested by B.J. Matkowksy-
G.I. Sivashinsky in 1978 and by A. Bayliss-B.J.
Matkowksy-A.P. Aldushin in 2002. In the time-
increasing case the limit turns out to be the
Stefan problem for supercooled water with spa-
tially inhomogeneous coefficients.

Although many mathematical questions con-

cerning the convergence in higher dimensions



remain open, our precise form of the limit prob-
lem suggests a strikingly simple explanation for

the numerically observed pulsating waves.

2. The Two-Phase Membrane Problem

In collaboration with H. Shahgholian (KTH,
Stockholm) and N. Uraltseva (St. Petersburg)
we proved regularity of the free boundary in

the two-phase obstacle problem

Au = >\+X{u>0} - )‘7X{u<0} :

The result holds for any finite dimension and
has been accepted by Int. Math. Res. Not. for

publication.

3. Unstable Free Boundary Problems
With Régis Monneau (CERMICS, Paris) we in-

vestigated the unstable equation

Au = —X{u>0}

arising as first order approximation in solid
combustion. We proved a partial regularity re-
sult for second order non-degenerate solutions
and a regularity result for local minimizers.

With J. Andersson (Max Planck Institute for
Mathematics in the Sciences, Leipzig, Ger-
many) we constructed examples of singular-
ities, i.e. solutions with unbounded second
derivatives and second order degenerate solu-

tions.

B.ODOOO

1. G.S. Weiss: A Singular Limit arising in
Combustion Theory: Fine Properties of
the Free Boundary, Calc. Var. Partial Dif-
ferential Equations, 17 (2003), 311-340.

. H.J. Choe, G.S. Weiss:
Parabolic Equation with Free Boundary,
Indiana Univ. Math. J. 52 (2003), 19-50.

A Semilinear

. H. Shahgholian, N. Uraltseva, G.S. Weiss:
Global Solutions of an Obstacle-Problem-
Like Equation with Two Phases, Monat-
shefte fiir Mathematik 142 (2004), 27-34.

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

A Parabolic Free Boundary
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. G.S. Weiss: Boundary Monotonicity For-
mulae and Applications to Free Bound-
ary Problems, I. The Elliptic Case, Elec-
tronic Journal of Differential Equations 44
(2004), 1-12.

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

Regularity in free boundary

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

G.S.

Membrane

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

Weiss:

Problem

The

an

. J. Andersson, G.S. Weiss:

and degenerate singularities in an unsta-

Cross-shaped

ble elliptic free boundary problem, J. Diff.
Equations 228 (2006), 633-640.

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

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

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

Math. J. 136 (2007), 321-341.
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1. A Singular Limit in Combustion: Free
Boundary Problems and Harmonic Anal-
ysis. Workshop on Nonlinear Models and

Analysis, Vienna, Austria, May 2002.

. Free Boundary Problems and Harmonic
Analysis. First International Meeting of
the AMS and the Unione Matematica Ital-

iana, Pisa, Italy, June 2002.

. Parabolic and Hyperbolic Singular Limits.
Variational problems and geometric mea-

sure theory, Sapporo, Japan, March 2003.

. Boundary Monotonicity Formulae and Ap-
plications. Geometric and Global Prop-
erties of Partial Differential Equations,

Stockholm, Sweden, June 2003.
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. A Two-phase Obstacle Problem. PDE and

Finance, Paris, France, Nov 2004.

. Regularity for an unstable elliptic free

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

. On the Two-Phase Membrane Problem,

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

. Two Problems in Self-Propagating High

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

. Cross-Shaped and Degenerate Singulari-

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

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

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

A Parabolic Free Boundary Problem
with Bernoulli type Condition on the
Free Boundary, Geometry of Singularities,
Sendai, January 9-12, 2007.
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This year I investigated, in collaboration with
B. Grammaticos (Université de Paris VII), A.
Ramani (Ecole Polytechnique) and J. Satsuma
(Aoyama Gakuin University), a method for
discretizing continuous dynamical systems in
terms of ultradiscretizable rational maps. In

particular, we proposed a (continuous) model



for the inflammatory response in living organ-
isms and we studied the dynamics of the dis-
crete and ultradiscrete systems we obtained
from this model, using the aforementioned
method. We showed that the discrete and con-
tinuous models exhibit a limit cycle but also
discovered, quite unexpectedly, that the cellu-
lar automaton obtained by ultradiscretizing the
discrete system exhibits multiple limit cycles.
We subsequently offered an explanation for this
novel phenomenon.

Also, in connection to the above research topic
and with the aim of investigating the nature of
the continuum limit of discrete integrable sys-
tems, we studied the polynomial solutions of
the Hirota-Miwa equation that correspond to
the lump solutions of the KP equation.

In the context of continuous integrable sys-
tems, I investigated the representation of hier-
archies of 141 dimensional integrable systems
obtained as (A-type) reductions of the KP hier-
archy, by means of so-called canonical bilinear
forms. These investigations gave rise to a tech-
nique for constructing the recursion operators
and bi-Hamiltonian representations of such hi-

erarchies.
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1. A. Ramani, A.S. Carstea, R. Willox and
B. Grammaticos : “Oscillating epidemics:
a discrete-time model”, Physica A 333
(2004) 278-292.

. J. Satsuma, R. Willox, A. Ramani ,
B. Grammaticos and A. S. Carstea :
“Extending the SIR epidemic model”,
Physica A 336 (2004) 369-375.

. R. Willox and J. Satsuma : “Sato Theory
and Transformations Groups. A Unified
Approach to Integrable Systems” in

Discrete

Notes in Physics 644), B. Grammaticos,

Y. Kosmann-Schwarzbach, Tamizhmani,

(Eds.),

Berlin Heidelberg (2004) 17-55.

Integrable Systems (Lecture

Tamizharasi Springer-Verlag

. A. Ramani, R. Willox, B. Grammaticos,

A.S. Carstea and J. Satsuma : “Limits
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and degeneracies of discrete Painlevé equa-
tions: a sequel”, Physica A 347 (2005) 1-
16.

. B. Grammaticos, A. Ramani, J. Satsuma,
R. Willox and A.S. Carstea : “Reductions
of Integrable Lattices”, J. Nonlinear Math.
Phys. 12 Supplement 1 (2005) 363-371.

. R. Willox :
for integrable nonlinear PDE’s” in “Pro-
ceedings of the 5th East Asia PDE Con-
ference”, Gakkotosho International Series

“Special function solutions

(Mathematical Sciences and Applications
Vol.22), Tokyo (2005) 91-106.

. R. Willox, B. Grammaticos and
A. Ramani : “A study of the antisymmet-
ric QRT mappings”, J. Phys. A 38 (2005)
5227-5236.

. R. Willox :
equation”, Glasgow Math. Journal 47A
(2005) 221-231.

“On a generalized Tzitzeica

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

10. A.S. Carstea, A. Ramani, J. Satsuma,

R. Willox and B. Grammaticos : “Con-
tinuous, discrete and ultradiscrete models
of an inflammatory response”, Physica A

364 (2006) 276-286.
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. Bilinearizations of Darboux chains, NATO
Advanced Research Workshop : Bilinear
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4. A generalized Tzitzeica equation and its
discretization, ISLAND 2-Discrete Sys-
tems and Geometry, Isle of Arran, United
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PDE Conference, Osaka University
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3. COEOOODO “Recent Advances and Ap-
plications in Nonlinear Science”, October
16-19 2006, The University of Tokyo, 0 O
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(11).

(I). 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-
In the year I showed that the
locally linear pseudo-free actions of cyclic

manifolds.

groups of odd prime order on topological 4-
manifolds with type-II intersectoin form have
algebraically the finite dimensional virtual lin-
ear representations which correspond to the G-
indices of Dirac operators. I'm going to exam-
ine the topological substance of the representa-

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

2. K. Kiyono :

n
group actions on #52 x $27, in preparation.
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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 ”qg-analogue” of
the differential equation and its solutions asso-
ciated with their quantum cohomology. Using
my formulation, the same consideration seems
to be possible also in the case of the equivariant
elliptic cohomology, and I have been studying
to clarify what kind of structures we obtain in



this case.
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Analysis of nonlinear reaction-diffusion systems

which arise in the field of physics,chemistry and
biology
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1. Lusternik-Shnirelmann (LS-) category of fo-
liations (joint with W. Singhof): We study the
tangential LS-category of foliations for which
the universal cover of every leaf is contractible
(K (m, 1)-foliations; many interesting foliations
are K (m,1)-foliations).

bound in terms of the homological dimension

We obtain a lower

of the ambient manifold which turns out to be
also an upper bound if the manifold is closed.
We study the effectiveness of the bound on
open manifolds by calculating the tangential
LS-category for critical examples.

2.

of 2-dimensional foliations on 4-manifolds

Self intersections of compact leaves
(joint with Y. Mitsumatsu) Initially few n-
dimensional foliations on closed 2n-manifolds
with compact leaves of non-zero self intersec-
tion were known. It was even suggested that
for any such manifold the self intersection num-
ber of compact leaves of any half dimensional
foliation is bounded.It might be premature to
claim that the opposite is true, but by using
systematic methods to show the existence of
2-dimensional foliations on 4-manifolds having
compact leaves in a given homology class we
found many more examples of 4-manifolds hav-
ing foliations with compact leaves of arbitrarily
large self intersection number than examples of
Cur-

rently we are trying to give explicit geometric

4-manifolds where this is not the case.

descriptions of these foliations.
3. Starting in September 2006, I am writing
up some extended notes on LS-category of foli-

ations.

B.OOOO

1. M. Boileau, S. Druck, E. Vogt: A Van-
ishing Theorem for the Gromov Volume of

3-Manifolds with an Application to Circle
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Foliations, Math. Ann. 322 (2002) 493-
524.

. E. Vogt:
Compact Leaves, Algebraic& Geometric
Topology2 (2002) 257-284.

Foliations with Few Non-

. R. Nest, E.Vogt, W. Werner: Spectral ac-

tion and the Connes-Chamseddine model,
Noncommutative Geometry and the
Standard Model of FElementary Particle
Physics, F. Scheck, H. Upmeier, W. Wend
(eds.), Lecture Notes in Physics 596(2002)
109-132.

n:

. E. Vogt:
Mills-Theorien mit Massenliicke,
Math.57(2002) 121-125.

Existenz von Quanten-Yang-
Elem.

. W. Singhof and E. Vogt: Tangential Cate-
gory of Foliations, Topology 42 (2003) 603
- 627.

c.ooon

1. Tangential Lusternik-Shnirelmann cate-
gory of K(m,1)-foliations. Geometry and
Foliations 2003, Ryukoku University Ky-

oto, 20030 90O.

. Segal’s and Moerdjik’s approach to the
classifying space of Gamma-structures.
BGamma School, Chuo University, 2003 O
100.

. Real homotopy theory and homotopy
groups of BGamma. BGamma School,
Chuo University, 2003 0 10 0.

. Selbstschnittzahlen kompakter Blaetter.
Universitaet Heidelberg 2004 0 10

5. Lusternik-Schnirelmann Kategorie von
Blaetterungen. Universitaet Bonn 2004
050

6. Lusternik-Schnirelmann Kategorie von
K (m,1)-Blaetterungen. Universitaet

Muenster 2004 O 7 0O.



7. Lusternik-Schnirelmann category of fo-
liations.  Foliations 2005, Uniwersytet

Loédzki, Lédz, Poland, 20050 6 O .

. Minicourse on LS-Category of foliations.
00000oooooooooo,oooon
oooooooooo0o0,20060 100.

. Classifying spaces of groupoids and tan-
gential category of foliations. Conference
on LS-category in O 0O. 2006 0 11 0. O
ooo. 20070 10.

D.O0O

1. Lusternik-Shnirelmann category of folia-
tions. Graduate level course. Winter term.
gooag.
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00000 00000 (DALALYAN Arnak)
A.0000

During my stay at the Graduate School of
Mathematical Sciences of the University of
Tokyo I worked mainly with Professor N.
Yoshida on the problem of asymptotic expan-
sion of the distribution of Hayashi-Yoshida’s es-
timator of the covariance of two asynchronously
observed diffusions. We aim to complete this

work very soon.

Parallelly, I finished the joint work with A. Tsy-
bakov on aggregation with exponential weights
for estimating the unknown regression function
when the errors have a general (not necessar-
ily Gaussain) distribution. The short version of
the paper containing these results is accepted
by the Twentieth Annual Conference on Learn-
ing Theory (COLT 2007), while the complete
version is invited by the Machine Learning jour-

nal.

B.OOOO

1. A. Dalalyan and Yu. Kutoyants: “Asymp-
totically Efficient Trend Coefficient Es-
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timation for Ergodic Diffusion”, Math.
Methods Statist. 11 (2002) 402-427.

. A. Dalalyan and Yu. Kutoyants:“Asymp-
totically Efficient
Derivative of Invariant Density”, Stat. In-
ference Stoch. Process. 6 (2003) 89-107.

Estimation of the

. A. Dalalyan and Yu. Kutoyants: “On Sec-
ond Order Asymptotically Efficient Esti-
mation of Invariant Density for Ergodic
Diffusion”, Statistics and Decisions 22
(2004) 17-43.

. A. Dalalyan:“Sharp Adaptive Estimation
of the Trend Coeflicient for Ergodic Diffu-
sion”, Ann. Statist. 33 (2005) 2507 2528.

. A. Dalalyan, G. Golubev and A. Tsy-
bakov: “Penalized Maximum Likelihood
and Semiparametric Second-Order FEffi-
ciency”, Ann. Statist. 34 (2006) 169— 201.

. A. Dalalyan and M. Reiss: “Asympotic Sta-
tistical Equivalence for Scalar Ergodic Dif-
fusions”, Prob. Theory and Rel. Fields

134 (2006), 248 282.

. A. Dalalyan and M. Reiss: “Asympotic Sta-
tistical Equivalence for Ergodic Diffusions:
the multidimensional case”, Prob. Theory
and Rel. Fields 137 (2007) 25— 47.

8. A. Dalalyan: “Stein Shrinkage and Second-
Order Efficiency for semiparametric esti-
mation of the shift”, Math. Methods of
Statist., in press.

9. A. Dalalyan and A. Tsy-
bakov: “Aggregation by exponential
weighting and sharp oracle inequalities”,
proceedings of COLT 2007, to appear.

c.oooog

1. Invariant Density Estimation Based on a
Continuous-Time Observation of an Er-
godic Diffusion. DYNSTOCH workshop
2003, Helsinki, Finland, 2003.5.23.

. Asymptotic statistical equivalence for er-
godic diffusions (with M. Reiss). DYN-
STOCH workshop 2004, Copenhagen,
Denmark, 2004.6.3.



10.

. Asymptotic statistical equivalence for mul-

tidimensional ergodic diffusions (with M.
Reiss). Statistique Asymptotique des
Processus Stochastique V, Université du
Maine, Le Mans, France, 2005.1.6.

. Semiparametric estimation of the shift:

Second order efficiency. WIAS Research
Seminar Mathematical Statistics, Berlin,
Germany, 2005.4.13.

. Second order efficiency in semi-parametric

estimation of the shift parameter Ar-
nak Dalalyan (with Yu. Golubev and S.
Tsybakov).  Rencontres de Statistique
Mathematique, CIRM, Luminy, France,
2005.12.15.

. Asymptotic statistical equivalence for dif-

fusion processes I (with M. Reiss). Semi-
nar on Probability and Statistics, Univer-
sity of Tokyo, 2006.4.26.

. Asymptotic statistical equivalence for dif-

fusion processes I (with M. Reiss). Semi-
nar on Probability and Statistics, Univer-
sity of Tokyo, 2006.5.10.

. Second-order efficiency in the semipara-

metric problem of estimating the shift of a
signal. Seminar on Probability and Statis-
tics, University of Tokyo, 2006.5.17.

. Second-order asymptotic expansion for the

estimator of the covariance of two asyn-
chronously observed diffusion processes
(with N. Yoshida). Statistique Asymp-
totique des Processus Stochastique VI,
Université du Maine, Le Mans, France,
2007.3.21.

Estimation of the dimension-reduction
subspace. Seminar of Probability and
Statistics, Ecole Polytechnique, Paris,
France, 2007.4.6.
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I did research on Management of business risk,
evaluation of credit risk, financial model devel-

opment on financial engeneering.

B.OOOO
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“Integral geometric approach to statistical dis-
tributional theory and its applications”

Let X be a Gaussian random field with
It is known that

the upper tail probability of the maximum

a smooth sample path.

sup,,eps X (p) of X is nicely approximated us-
ing geometric characteristics of the index set M
which is regarded as a manifold endowed with
a Riemannian metric defined by the covariance
structure of X. This approach is called the tube
method or the Euler characteristic heuristic.
Approximation error of this method and some
applications to multivariate statistical analysis

were studied.

B.OOOO

1. A. Oka, T. Aoto, Y. Totsuka, R. Taka-
hashi, M. Ueda, A. Mita, N. Sakurai-
Yamatani, H. Yamamoto, S. Kuriki, N.
Takagi, K. Moriwaki and T. Shiroishi :
“Disruption of genetic interaction between
two autosomal regions and the X chro-
mosome causes reproductive isolation be-
tween mouse strains derived from different
subspecies”, Genetics 175 (2007) 185-197.

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

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

1330-1340.

. S. Kuriki :

inequality-restricted canonical correlation

“Asymptotic distribution of

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

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

Y. Sasano :

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

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

. A. Takemura and S. Kuriki :
bility via tube formula when critical radius
is zero”, Bernoulli 9 (2003) 535-558.

“Tail proba-

. T. Miwa, A. J. Hayter, and S. Kuriki :
“The evaluation of general non-centred or-
thant probabilities”, J. Roy. Statist. Soc.
B65 (2003) 223-234.

. S. Kuriki and A. Takemura : “Application
of tube formula to distributional problems
in multiway layouts”, Appl. Stoch. Models
Bus. Ind. 18 (2002) 245-257.

. A. Takemura and S. Kuriki : “On the
equivalence of the tube and Euler charac-
teristic methods for the distribution of the
maximum of Gaussian fields over piecewise
smooth domains”, Ann. Appl. Probab. 12
(2002) 768-796.

10. S. Kuriki, H. Shimodaira, and A. J. Hayter
: “The isotonic range statistic for testing
against an ordered alternative”, J. Statist.
Plann. Inference 105 (2002) 347-362.
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. Euler characteristic heuristic for approx-

imating the distribution of the largest
eigenvalue of an orthogonally invariant
random matrix, The 2nd International
Symposium on Information Geometry and
its Applications, Univ. Tokyo, Tokyo, 2005
01200
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stricted canonical correlation with appli-
cation to tests for independence in ordered
contingency tables, 55th Session of the In-
ternational Statistical Institute, Sydney,
20060 400
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ematics, General Section Chief Editor.
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Limiting null distribution of the Jones-
Sibson projection pursuit index and its
approximation by the tube formula, The
3rd International Conference on Multiple
Comparisons (MCP2002), Bethesda, 2002
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OO0 HTML/XMLOOOOOOOOOOOOO
obobooobooboobobooboboboonoa
oboboboooobobooboobonoo
boboooomooooooobooboog
OOOWebl.0OOODDDODO Web2.00D0OD DO
OO00DO0O000OO00000 WebX.0O0ODO
000000 WebOOOODOOOOODOOO

We have tired to make the mathematical sci-
ence obvious in the Internet, which is the driv-
ing force of the 3rd. industrial revolution, and
also tried to make essence clear. We have made
the principle of the industrial revolutions as fol-
The 1st.
tive power” was performed by ”mechanics” in
England. The 2nd.

”the heavy and chemical industries” was per-

lows. industrial revolution for ”mo-

industrial revolution for

formed by ”material science” in Germany and
the U.S.A . IT is very important for the 3rd. in-
dustrial revolution for ”the information indus-
tries” to utilize "mathematical science”. Then
we have categorized the Internet technologies
into 3 technologies, such as "the Internet in-
frastructure itself”, ”this side of the Internet”,
and ”the other side of the Internet”. We have
made various kinds of principles of material sci-
ence in these 3 categories. Broadband/Mobile
technologies have evolved from Dial-up/2G
Mobile technologies in ”the Internet infras-
tructure itself”, and the hot test topics are
now IP-Broadcasting/NGN/WiMAX technolo-
HTML/XML browsers have emerged

from character based presentations like e-mail

gies.

in ”this side of the Internet”, and main theme
is now how to perform full motion video code
Web2.0 technologies for ”Long
Tail” have evolved from Webl.0 technologies
for ”Portal” in ”the other side of the Internet”,

and we are now seeking for the next generation

conversion.

technologies like ”Web X.0” as it were.
B.OOOO
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. periodic solutions for Hamilton-Jacobi
-Bellman equation

—as a description of investment cycles

. analysis of nonlinear integral functionals

—as a foundation of calculus of variations
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The morphological prediction of a crystal
is interdisciplinary and is related to various
subjects, transport and diffusion phenomena,
physical chemistry of surface and interface, nu-
cleation, chemical reactions, convection sur-
rounding a crystal, and phase transformation,
which involves a lot of mathematical problems.
The formation of patterns during the growth of
a crystal is a free-boundary problem in which
the interface that separates the crystal from
a nutrient phase moves under the influence of
nonequilibrium conditions. The resulting pat-
terns depend markedly on conditions in the
nutrient phase, e.g. temperature and concen-
tration, which influence the growth speed of
each element of the interface. Furthermore, the
growth speed of each element also depends on
the local geometry of the interface, specifically
on the interface curvature and the orientation

of the interface relative to the crystal axes.



My recent subjects are as follows: B.OODOO

1. We propose a model of self-oscillatory

growth to explain the appearance of pat- 1.0000,0000,00007 ‘0000

terns with period structures during growth
of a crystal under constant external condi-
tions, such as temperature, concentration
and convection. The model takes into ac-
count a hysteresis behavior of interface ki-
netic processes at a rate determined by
the deviation from the local equilibrium
temperature. Self-oscillatory growth oc-
curs because of the coupling of interface ki-
netics to the transport of latent heat from
the interface under constant growth condi-

tions.

. Chondrules are small particles of silicate
material of the order of a few millimeters
in radius, and are the main component of
chondritic meteorite. We present a model
of the growth starting from a seed crys-
tal at the location of an outer part of pure
melt droplet into spherical single crystal
corresponding to a chondrule. The forma-
tion of rims surrounding a chondrule dur-
ing solidification is simulated by using the
phase field model in three dimensions. Our
results display a well developed rim struc-
ture when we choose the initial tempera-
ture of a melt droplet more than the melt-
ing point under the condition of larger su-
percooling. Furthermore, we show that the
size of a droplet plays an important role in

the formation of rims during solidification.

. We study the time dependent behavior of
local slope density on the growing macro-
scopically flat facet under a given nonuni-
formity in supersaturation along the sur-
face by means of the characteristics for a
first order partial differential equation of
growing surface and show that the asymp-
totic behavior of local slope density can be
determined by the variation of reciprocal
of supersaturation under the conditions of
stability.
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. Y. Furukawa, E. Yokoyama, Y. Nishimura,

J. Ohtsubo, N. Inohara and S. Nakatusno,
“Visualization of a thermal diffusion field
around a single ice crystal growing in su-
percooled water under a short-term micro-
gravity condition”, J. Jpn. Soc. Micrograv-
ity Appl. 21(2004)196-201.

. Y. Furukawa and E. Yokoyama, “Morpho-

logical instability on an ice disk”, J. Jpn.
Soc. Microgravity Appl. 21(2004)217-223.

.0o000,“coooooooooor, 00O

ubobog,gobooagoobooaboboad,
0000 O 2004)340-341.

and E.

“Growth patterns and in-

Inohara
Yokoyama,
terfacial kinetic supercooling at ice/water
interfaces at which anti-freeze glycopro-
tein molecules are adsorbed”, J. Crystal
Growth 275 (2005)167-174.

M. Kita-
mura, E. Yokoyama, Y. Kumagai and
A. Koukitu, “Effective distribution coef-

ficients of an ideal solid solution crys-

Irisawa,

tal: Monte Carlo simulation”, J. Crystal
Growth 276(2005)635-642.
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. A growth model of ice crystals in AFGP
solution, Symposium on stress proteins:
from antifreeze to heat shock, Bodega Bay,
California, USA, March(2003).

. Growth model of disk crystal of ice grow-
ing from supercooled water and its mor-
phological stability, Japan-Netherlands

Seminar on crystal growth: theory and in-

situ measurements, Akiu, Sendai, Japan,

January(2002),

. Formation of rims surrounding a chondrule
during solidification using the phase filed
model in three dimensions The 14th in-
ternational conference on crystal growth,
Grenoble France August(2004).

. Formation of rim patterns surrounding
a chondrule during solidification using a
phase filed mode, Interface mineralogy,
Sendai, Japan, September(2005).

. A simple model in the double diffusion field
composed of KBr solid KCl lquid, Inter-
face mineralogy, Sendai, Japan, Septem-
ber(2005).

. Self-oscillatory growth of a crystal con-
trolled by interface kinetics and trans-
port process, Japan-Netherlands Sympo-
sium on Crystal Growth: Theory and in
situ Measurements, Helvoirt, The Nether-
lands, March(2006).

. Oscillatory growth of a crystal controlled
by interface kinetics and transport process,
Os0000000000000,000
oooooooooono, 20060 40.
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. Formation of rims surrounding a chondrule
during solidification in 3- dimensions using
the phase field model, O 10000000
oooodooO0,0b00oooooooo
ooo,20060 120.

10. A model of self-oscillatory growth of ice
crystals in antifreeze glycoprotein solu-
tions, American Physical Society March
Meeting, Denver, USA (2007).
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Our study is focusing on kleinian groups gener-
ated by three Mobius transformations in three
dimensional space. We are revealing their won-
derful shapes of limit sets, fundamental do-
main, and deformation space by using neumer-
ical analysis and computer graphics techinique
and materializing them as tangible models in
real world.

Our current interest is exploring the defor-
mation space of kleinian groups with loxo-
dromic elements based on our recent research of
kleinian groups with only hyperbolic/parabolic
elements whose fundamental domains shape
”Sphairahedra”, area surrounded by spheres.
As a result of numerical experiments, we ob-
served that the deformation space of three
generators kleinian groups with two parabolic
elements looks like a cauliflower shape as
Masgkit slice forms the slice of cauliflower. We
are developing heuristic neumerical analysis
alogrithms to find more accurate boundary of

the deformation space.

B.OOOO

1. Y. Araki: “Materializing 3D
Quasi-Fuchsian Fractals, Forma,
Vol. 21 (No. 1), (2006) 19-27,
http://www.scipress.org/journals/
forma/frame/21.html

2. K. Ahara and Y. Araki: “Sphairahe-

dral Approach to Parameterize Visible
Three Dimensional Quasi-Fuchsian Frac-
tals, Proc. IEEE Computer Graphics In-
ternational. (2003) 226-229.
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1. K. Ahara and Y. Araki: “Hexahedra with
spherical faces”, Topology seminor, Tokyo
Institute of Technology, Nov 2002.
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. K. Ahara and Y. Araki: “Hexahedra with
spherical faces”, Topology and Computer

, Nara Women’s University, Nov 2002.

. K. Ahara and Y. Araki: “Hexahedra with
spherical faces”, Perspectives of Hyper-

bolic Spaces , Kyoto University, Dec 2002.

. K. Ahara and Y. Araki: “Hexahedra with
spherical faces” , Aspects of Mathematics

on Fractals , Kyoto University, Jan 2003.

. K. Ahara and Y. Araki:
dral Approach to Parameterize Visible

“Sphairahe-

Three Dimensional Quasi-Fuchsian Frac-
tals”, Computer Graphics International
2003, Tokyo Institute of Technology, Jul
2003.

. Y. Araki: “3D Quasi-Fuchian Frac-
tals”, SPACES OF KLEINAN GROUPS
AND HYPERBOLIC 3-MANIFOLDS,
Isaac Newton Institute for Mathematical
Sciences, Cambridge, UK, Aug 2003.

. Y. Araki and K. Ito: “3-dimensional ana-
logue of Maskit slice for once-punctured
torus, Topology & Computers 2003, Tokyo
Institute of Technology, Nov 2003.

Y. Araki and K. Ito:

logue of Maskit slice for once-punctured

“3-dimensional ana-

torus, Riemann surfaces and theory of dis-
continuous groups 2004, Tokyo Institute of
Technology, Dec 2004.

. Y. Araki:

Fuchsian Fractals,

“Materializing 3D Quasi-
Workshop on Com-
puter Graphics and Ubiquitous Comput-
ing, Ochanomizu University, Nov 2005.
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. http://www.fractal3d.com/

.00000o0000000O0OoOoooog
0O O, Hiroshi Sugimoto, Generalized heli-
coids with constance mean curvature, Mar-
ian Goodman Gallery Paris, Oct 2006.
http://mariangoodman.com/mg/artists/
sugimoto/06,/14.html
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I continued the study of arithmetic cohomol-
I showed that for

any scheme f : X — k over a perfect field,

ogy and cycle complexes.

Bloch’s cycle complex of zero cycles Z°¢ is a du-

~

alizing complex in the sense that Rf'Z/m =2
Z¢/m. In particular, I obtained duality the-
orems generalizing most duality theorems for
constructible sheaves; for example, Poincaré
duality of Grothendieck away from the charac-
teristic of k, Milne-Moser duality at the charac-
teristic, Artin-Verdier duality for number rings,
and duality of Deninger and Spiess for curves
and surfaces.

I also studied the affine part of the Picard
variety Picx for proper schemes over a per-
fect field, and showed that the cocharactermod-
ule Hom/(G,,,Tx) of the maximal torus T of
Picx is canonically isomorphic to the Galois
invariants of the first etale cohomology group
HL(X,7)C.

Currently I am completing work on arithmetic
homology and an integral version of Kato’s con-
jecture over a finite field (generalizing work of
Jannsen and Saito for torsion coefficients), and
work on an integral version of the above duality

theory over finite fields.
B.OOOO

1. Motivic Cohomology over Dedekind rings,
Math. Z. 248 (2004), 773-794.

. Weil-étale cohomology over finite fields,
Math. Ann. 330 (2004), 665-692.

. Motivic cohomology, algebraic K-theory
and topological cyclic homology, Hand-
book of K-theory. Vol. 1, 2, 193-234,
Springer, Berlin, 2005.

. The de Rham-Witt complex and p-adic
vanishing cycles, Journal AMS 19 (2006),
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no. 1, 1-36 (with L.Hesselholt).

. On the K-theory of regular local Fj-
algebras, Topology 45 (2006), no. 3, 475—
493 (with L.Hesselholt).

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

. Bi-relative algebraic K-theory and topo-
logical cyclic homology, Invent. Math. 166
(2006), no. 2, 359-395 (with L.Hesselholt).

. Duality via cycle complexes, Submitted for

Publication.

. Arithmetic homology, and an integral ver-

sion of Kato’s conjecture, in preparation.

10. The maximal torus of the Picard scheme,

in preparation.

c.oooo

. Weil-etale cohomology, Special section on
K-theory, ICM, Beijing, 8/2002.

. Arithmetic cohomology and special values
of zeta-functions, Algebraic Number The-
ory, RIMS, Kyoto, 12/2003.

. Arithmetic
Number Theory, Oberwolfach, 6/2005.

Cohomology and Duality,

. Arithmetic cohomology and class field the-
ory, Meeting of Japanese Math. Society,
Tokushima University, 8/2005.

. An integral version of a conjecture of Kato,
Regulators II, Banff, 12/2005.

. Duality via cycle complexes, Great Lakes
K-theory, UIC Chicago, 4/2006.

. Algebraic cycles and special values of
L-functions, Pathway Lecture Series in
Mathematics, 4 lectures at Keio Univer-
sity, 10/2006.



8.

10.

Motivic cohomology and its applications,
Algebraic Geometry, O O, 10/2006.

. Higher Chow groups over Dedekind rings,

Workshop on Motivic Cohomology over
Dedekind rings, Regensburg, 2/2007.

The affine part of the Picard scheme,
Homotopy of Schemes, Fields Institute,
Toronto, 3/2007.
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(a) Anomalous scattering is a new type of
scattering recently discovered by my collabo-
rator Prof. Boris Luk’yanchuk (Data Storage
Institute, Singapore) and I [1-5]. Mathemati-
cally the problem is reduced to careful inspec-
tion of the exact solution of the Maxwell equa-
tions obtained by Mie in 1908. The solution is
expressed in terms of the Bessel functions and
has a rather cumbersome form. Despite the
great importance of the problem and thousands
publications devoted to the subject certain fea-
tures of the exact solutions have been over-
looked for almost 100 years. The gap was filled
with our study. It occurs that the mentioned
feature of the phenomenon give rise to giant op-
tical resonance with quite unusual properties.
The anomalous scattering provides grounds for
creation of new types of supersensitive anten-
nas and narrow-line optical filters as well as to
giant amplification and controlled changes of
electromagnetic field in nano-scales, which in
turn may have numerous applications in nan-
otechnologies and information processing. The
study is still in progress: a paper will be sub-
mitted to Appl. Phys. A. shortly and two more
are in preparation.

(b) Soft-mode turbulence in dissipative
systems. This subject is continuation of the
study originated in my previous stay at Tokyo
University (1996-98), when I predicted theoret-
ically and Prof. Shoichi Kai from Kyushu Uni-
versity observed experimentally a new type of
turbulence combing ”incompatible” features of
the second order phase transitions (a single su-
percritical bifurcation from the quiescent state
of fluid) and developed hydrodynamic turbu-
lence (Kolomogorov cascades, exponential de-
cay of correlations, etc.). During the 10 years
elapsed since its discovery owing to the men-

tioned unusual properties of the phenomenon
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the soft-mode turbulence has become a subject
of study of various theoretical and experimen-
tal groups all over the world. The phenomenon
has deep connections with the symmetry of the
underlying nonlinear PDE. In my present study
I am focused on the case of weakly broken sym-
metry. It occurs that even weakly broken sym-
metry changed the dynamical properties of the
system dramatically so that a variety of new ef-
fects comes into being. Some of them are stud-
ied in my submitted to Phys. Rev. Lett. (un-
der review). More extended paper is in prepa-
ration for submission to Phys. Rev. E.

(c¢) Prediction of actual market prices. A
new complex approach is applied to predict ac-
tual market prices. The main feature of the
approach is that it combines methods of non-
linear time series analysis with those of theory
of dynamical chaos and artificial intelligent sys-
tems (neural networks, genetic algorithms etc.).
As a result very high accuracy of predictions is
achieved [6].

(d) General exact solution to the problem
of the probability density for sums of ran-
dom variables. The exact explicit expression
for the probability density py(z) for a sum of
N random, arbitrary correlated summands is
obtained. The expression is valid for any num-
ber N and any distribution of the random sum-
mands. Most attention is paid to application
of the developed approach to the case of inde-
pendent and identically distributed summands.
The obtained results reproduce all known ex-
act solutions valid for the, so called, stable dis-
tributions of the summands. It is also shown
that if the distribution is not stable, the pro-
file of py(x) may be divided into three parts,
namely a core (small x), a tail (large x), and
a crossover from the core to the tail (moderate
X).

parts as well as that for the entire profile is ob-

The quantitative description of all three

tained. A number of particular examples are

considered in detail [7].
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1. B. S. Luk’yanchukl, M. I. Tribelsky,

V. Ternovsky, Z. B. Wang, M. H. Hong,
L. P. Shi, and T. C. Chong Peculiar-
ities of light scattering by nanoparticles
and nanowires near plasmon resonance
frequencies in weakly dissipating materials
Accepted for publication by J. Opt. A:
Pure Appl. Opt.

. B. S. Luk’yanchuk, Wang Zeng Bo, Hong
Ming Hui, Tow Chong Chong, V. Ter-
novsky, and M. I. Tribelsky Peculiar-
ities of light scattering by nanoparticles
and nanowires near plasmon resonance
frequencies Journal of Physics: Conference
Series. Expected publication: March 2007.

. M. I. Tribelsky, and B. S. Luk’yanchuk
Anomalous light scattering by small par-
ticles Phys. Rev. Lett. 97, 263902-14
(2006); Virtual Journal of Nanoscale Sci-
ence & Technology 15, Issue 2 (2007).

. B. S. Luk’yanchuk, and M. I. Tribelskﬁ7
and V. V. Ternovskii Light scattering at
nanoparticles close to plasmon resonance
frequencies (in Russian) Opticheskii Zhur-
nal 73, 7-14 (2006) [(in English) J. Opt.
Technol. 73, 371-377 (2006)].

. B. S. Luk’yanchuk, and M. I. Tribelsky
Anomalous Light Scattering by Small Par-
ticles and inverse hierarchy of optical res-
onances in Collection of papers devoted to
memory of Prof. M. N. Libenson (The
St.-Petersburg Union of Scientists, Russia,
2005) pp. 101-117.

. M. I. Tribelsky New complex approach
to prediction of market prices, in Toward
Control of FEconomic Change - Applica-
tion of Econophysics ed. by H. Takayasu
(Springer, Tokyo, Berlin, etc., 2003) pp.
131-136.

. M. I. Tribelsky General exact solution
to the problem of the probability density
for sums of random variables Phys. Rev.
Lett. 89, 070201-1-4 (2002).
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1. M. I. Tribelsky Soft-Mode Turbulence

and Its Possible Manifestations in Nan-
EM-NANO
Symposium, Niigata, Japan, 2004, June.

otechnologies International

. B. S. Luk‘yanchuk, Z. B. Wang, M. I. Tri-

belsky, V. Ternovsky, M. H. Hong, and T.
C. Chong Peculiarities of light scattering
by nanoparticles and nanowires near plas-
mon resonance frequencies International
Conference on Laser Ablation, COLA’05
, Banff, Canada, 2005, September.

. M. I. Tribelsky Soft-mode turbulence

in dissipative systems Symposium Com-
plex dynamics in nonlinear, monequilib-

rium systems, Kyoto, 2006, Nov.

. B. S. Luk’yanchuk, M. I. Tribelsky, V.

Ternovsky , Z. B. Wang, Zhou Yi, M. H.
Hong, L. P. Shi, and T. C. Chong Local-
ized plasmons in weakly dissipating mate-
rials International Workshop Plasmonics
and applications in nanotechnologies, Sin-

gapore 2006, December.

. B.S. Luk’yanchuk, M. I. Tribelsky, V.

Ternovsky, Z. B. Wang, M. H. Hong, L. P.
Shi, and T. C. Chong Peculiarities of light
scattering by nanoparticles and nanowires
near plasmon resonance frequencies in
weakly dissipating materials 1st Euro-
pean Topical Meeting on Nanophotonics
and Metamaterials, Seefeld, Tirol, Austria
2007, January.

. M. I. Tribelsky, and B.S. Luk’yanchuk

New Type of Resonance Light Scattering by
Small Particles International Conference
Fundamentals of Laser Assisted Micro- &
Nanotechnologies St. Petersburg, Russia,
2007, June.
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2. Quantum mechanics - the basic course
for undergraduate students, MIREA,

Moscow, Russia
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1. Member of the International Program
Committee of the International Con-
ference Fundamentals of Laser Assisted
Micro- € Nanotechnologies St. Peters-
burg, Russia, 2007, June.
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I am interested in the following two inverse
problems. The first one is to determine the
anisotropy properties of the media under con-
sideration for Maxwell’s equations by a finite
number of measurements. The second one is to
determine a coefficient for a second order hy-
perbolic equation with impulsive inputs by a
single measurement.

One paper (1 in B. list of published paper)
about an inverse problem of Maxwell’s equa-
tions was published in this year. In this pa-
per, an inverse problem for 2-D non-stationary
Maxwell’s equations is considered. That is an
inverse problem of determining the permittiv-
ity tensor and the permeability in the consti-
tutive relations, which describe the anisotropy.
A Carleman estimate (i.e., a weighted L2-
estimate) was established provided that the un-
know coeflicients belong to a suitable admssi-
ble set. By means of that Carleman estimate,
a Lipschitz stablity was proved for the inverse
problem of determing a total of 4 unknown co-
efficients from the data on the boundary of 5
sets of solutions with suitable initial data.
Moreover, I considered an inverse problem for
3-D non-stationary Maxwell’s equations of de-
termining the total of 12 elements of the per-
mittivity tensor and the permeability tensor
in the consititutive relations. The constitu-
tive relations give a description of anisotropy. I
tried to prove the uniqueness and the stability
for that inverse problem by applying the argu-
ment on the basis of Carleman estimate which
had been invented by Bukhgeim and Klibanov.
However, there are presently no Carleman esti-
mates for a generically coupled hyperbolic sys-
tem because of general anisotropy which is nec-

essary for applying that argument. I was going



to establish a Carleman estimate which can be
applied to that inverse problem by diagonaliz-
ing the hyperbolic system by means of pseudo-
differential operators. Then I am going to prove
the uniqueness and the stability about that in-
verse problem by suitably choosing a finite sets
of initial data. This work is on the way to the
goal.

Furthermore, another paper (2 in B. list
of published paper) was published in this year
about an inverse problem of determining a co-
efficient in an n-dimensional wave equation by
a single measurement on the boundary of a
solution with 0 initial data which is obtained
by only an impulsive input. The impulsive in-
put was modelled by the Dirac delta function.
A global estimate was established without any
smallness conditions on unknown coefficients

which was assumed in the existing results.
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1. S. Li “An
verse problem for Maxwell’s equations in
Chin. Ann. Math.

and M. Yamamoto: in-
anisotropic media”,
28(B) (2007) 35-54.

. S. Li: “Estimation of coefficients in a hy-
perbolic equation with impulsive inputs”,
J. Inv. Ill-Posed Problems 14 (2006) 891
904.

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

. S. Li and M. Yamamoto: “An inverse
source problem for Maxwell’s equations
in anisotropic media”, Applicable Analy-

sis 84 (2005) 1051-1067.

.S, Li “Carle-

man estimate for Maxwell’s equations in

and M. Yamamoto:

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

. S. Li: “Cauchy problem for general first or-

der inhomogeneous quasilinear hyperbolic

138

systems”, Journal of Partial Differential
Equations 15 (2002) 46-68.

. S. Li:
Equations and Second Order Hyperbolic
Equations (0000000000 2000
O0000o0oooooo)y,000o0o00o
O000ooooooog (2006).
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1. Estimation of coefficients in hyperbolic
with

verse Problems

equations impulsive inputs, In-
in Applied Sciences—
towards breakthrough—, University Con-
ference Hall, Hokkaido University, Sap-

poro, Japan, July 2006.

. An inverse problem for Maxwell’s equa-
tions in biisotropic media, The 2nd Inter-
national Conference on Inverse Problems—
Recent Theoretical Development and Nu-
merical Approaches, Fudan University,

Shanghai, China, June 2004.

. An inverse problem for Maxwell’s equa-
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. An inverse problem for Maxwell’s equa-
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I am studying the images of the Galois rep-
resentations associated to elliptic curves and
to their analogous objects over number fields.
A few years ago, 1 showed that the Galois
image associated to an elliptic curve without
CM is uniformly bounded below. This year,
I have studied in a higher dimensional case.
A QM-abelian surface has a Galois represen-
tation which looks like that of an elliptic curve.
I have shown that the Galois image associated
to a QM-abelian surface is uniformly bounded
below. Moreover, I have given an explicit es-
timate of the lower bound of its Galois image

except a finite number of isomorphism classes.

B.OOOO

1. K. Arai :
the Galois images associated to elliptic
curves”, 2004 0 000000000

“On uniform lower bound of

.00 OO0 : “On the lower bound of Galois
images associated to elliptic curves”, 0 O
00000000 1451, 2005 0, 275-284

. K. Arai: “On the Galois images associated
to QM-abelian surfaces”, 00000 O
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1. Nearly ordinary representations and p-adic
Hodge theory, 00000, 0000,90,
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. On the lower bound of Galois images asso-
ciated to elliptic curves, 00 D0 OO0, O
000,110, 20040

. On the lower bound of Galois images asso-
ciated to elliptic curves, 00000000
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The reporter studied the multi-period risk mea-
sure in mathematical finance in this year. He
considered hedging for a path-dependent Amer-
ican type derivative by using a multi-period



risk measure. As a result, he showed that
the limit of the minimal risk as the lengths
of time intervals tend to zero is represented as
the supremum of expected values with respect
to some family of probability measures on the
path space and that of stopping times, in the
case where the volatilities of underlying assets

are nondegenerate .
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1. Yuji Umezawa: “The minimal risk of hedg-
ing with a convex risk measure”, Advances
in Mathematical Economics, Vol.9 (2006)
109-116.

2. Yuji Umezawa: “A Limit Theorem on
Maximum Value of Hedging with a
Homogeneous Filtered Value Measure”,

preprint, UTMS.

c.ooog

1. “A Limit Theorem on Hedging with a Ho-
mogeneous Filtered Value Measure”, O O
O00000o0ooooO,00o0opooooono
00,20050 120

«0p000000000-0000000
000000 ”,COE0OOO -0000
00000000,0000000000
0,20060 90.

“goooooooooooDboo 000
gboooooooooboboooobooooo
gobog,bocooooobooon, 2006
g 120.

00 OO0 (UMEDA Noriaki)

A.000OO

oooo-oboooooooo-oooboooog
gboboboboobobobobobooDo
goboogoob-booboobooboooog
gboboobobobobobooboboong
ooooooooooooooboooo-oog
obooboobobooboboobooooboobo
20000

1000000000 (0)ooooooooo
ooooooooooooooboooboooogog

140

ooboooooooobbooooood 1966
U0 H . Fujita0000000O0O0O0O0OOO0O
goooooooooobooboooboooo
uooobooogobooon
200000000O00000O0O00000D0AO0
obooooobooboobobobooboboobo
gbobooboboobobobobobobo
ubobooboobooboboobobobobo
gooooo

My study has focused on non-negative solu-
tions to the initial value problem surrounding
reaction-diffusion equations and systems. So-
lutions to such equations formally represent
various reaction-diffusion phenomena, includ-
ing temperature changes in substances that are
caused by chemical reactions, as well as changes
in the numbers of individuals that exist in a
mathematical ecology. There are two kinds of
research which I studied.

One is about the blow-up in finite time and the
global existence in time of the nonnegative solu-
tions of the equations and systems. Ever since
Hiroshi Fujita’s seminal work in 1966, much re-
search has been done in this area. In particular,
a number of researchers are still actively study-
ing the blow-up of solutions in finite time and
the existence of global solutions to reaction-
diffusion equations. In this talk, I am going
to discuss a few aspects of this vast area of
research, with special attention to evaluation
methods for blow-up and global solutions to
such equations.

The other is about the blow-up point for the
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.
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In physical experiences of crystal growth we
find various patterns or motions of interfaces
or curves. We aim to describe these motions or
patterns by using a phase-field model or inter-
face model. In this year I study on phase-field
model, in particular, a relation between an in-
terface model and a phase-field model. Here is

a summary of researches in this year.

1. a relation of a phase-field model and an

interface model for spiral crystal growth,

2. application of the Allen—Cahn equation to

a pattern recognition.

The first one is to consider geometric or vari-
ational models for spiral crystal growth, and a
relation of them. The second one is the appli-
cation of a phase separation on the Allen—-Cahn
equation.

1. A relation of a phase-field model
and an interface model for spiral crystal
growth.

The Allen—Cahn equation is proposed by S.
Allen and J. Cahn, which describes a motion
of grain boundaries in a crystal. This equa-
tion expresses a motion of interfaces by internal
transition layers. It is well-known that a mo-
tion of internal transition layers approximates

a motion of interfaces by its mean curvature.



There is a phase-field model of the spiral crystal
growth which is based on an idea of the Allen—
Cahn equation. In this study we discuss about
a relation between such a phase-field model and
an interface model by me, which is formulated
by a level set formulation.

We consider a phase-field model of the spiral
crystal growth. We derive a level set equa-
tion of a interface model for the spiral crystal
growth from an asymptotic expansion of solu-
tions for the phase-field model. We also show
the generation of ‘internal transition layers’ in
a very short time on the phase-field model.

2. Application of the Allen—-Cahn equa-
tion to the pattern recognition.

Solutions of the Allen—Cahn equation have a
property of the phase separation such that in-
ternal transition layer appears in a very short
time. In this study we consider the method to
divide sample data into two groups by using the
phase separation of the Allen—Cahn equation.

We denote two groups by the sets such that
an order parameter takes +1 or —1. We also
set the value of the order parameter is 0 in an
unknown area. We set an initial datum by the
order parameter on above, and solve the Allen—
Cahn equation. The phase separation of the
Allen—Cahn equation gives a method to con-
struct a boundary between two groups. This
idea is useful to construct a boundary when the
data does not divide by, for example, hypersur-
face. This is the most important progress to
the support vector machine, which is the one
of methods for a pattern recognition.

We need to know how long we solve the Allen—
Cahn equation to construct a boundary. This

is the further problem.
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I am studying the geometry of varieties natu-



rally arising from representation theory.

This year, I have studied the exotic nilpotent
cones and its associated Springer fibers, which
governs the representation theory of Hecke al-
gebras of type C,(LD.

Some of the basic results are summarized as
follows: 1) the set of orbits of exotic nilpo-
tent cones is in one-to-one correspondence with
the set of isomorphism classes of irreducible
representations of Weyl groups of type C, 2)
each Springer fiber attached to exotic nilpotent
cones (we will call them exotic Springer fibers
in order to distinguish them with the usual one)
is connected and equi-dimensional, and 3) the
(suitable) torus fixed part of exotic Springer
fibers have no odd homology.

The above 1) and 2) implies that our exotic
Springer correspondence realizes the so-called
Macdonald representations by taking (equivari-
ant) fundamental classes of irreducible compo-
nents. Moreover, with an aid of Joseph’s ar-
gument, we directly constructed a cycle from
a given orbit. This completely determines
the structure of our exotic Springer correspon-
dence.

Moreover, by utilizing positive characteristic
method, we proved that our exotic nilpotent
cones are deformation equivalent to the usual
nilpotent cones of symplectic groups in a cer-
tain sense. In particular, we have obtained an
irreducible component of some exotic Springer
fiber from that of usual Springer fiber such that
their classes as cycles in the flag variety coin-
cides up to the power of two.

These fact seems to claim that our exotic nilpo-
tent cones are the lift of the nilpotent cones of
symplectic groups in characteristic two to char-
acteristic zero, which is better than the usual
nilpotent cones in a certain sense.

The above result determines the generalized
Springer correspondence of symplectic groups
in characteristic two arising from nilpotent
classes rather than unipotent classes. However,
I am not sure whether this result is really new
or not.

Every results mentioned above is contained in

[7,8] or a paper in preparation.
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Besides that, I have realized the so-called
Cherednik-Noumi-Sahi algebra out of our ge-
ometry. However, I have not yet organized a
paper since we cannot tell their representations

in a firm fashion.
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The main purpose of my studies is to inves-
tigate collective phenomena observed gener-
ally in many-particle systems with transporta-

tion. In particular, we study with traffic-jam



phenomena occurring in vehicular traffic, i.e.,
severe decrease in transport efficiency, from
the viewpoint of nonequilibrium statistical me-
chanics. Then, we believe that the prospective
researches of traffic flow extensively done in late
years will make a breakthrough of real traffic
problems.

Traffic jam may take place in vehicular traf-
fic, flow of pedestrians, packet communication,
blood flow, transportation of proteins and so
on. One can hardly find transport phenomena
without seeing any traffic jam, and traffic jam
interferes with regular functions and does harm
to the transport system. For example, vehicu-
lar traffic jams result in the financial loss of 12
trillion yen.

In recent studies of traffic flow, one concludes
that the finite size of particles, oriented mo-
tion and the delay of driver’s reaction are all
essential for the onset of traffic jams. Accord-
ingly, taking them into account in mathemati-
cal modeling, we analyze the change of trans-
port efficiency in detail for upgrading and re-
covery.

In the first stage of our research, a stochastic
generalized optimal velocity model is proposed
and studied in detail.

includes the zero range process and the asym-

The stochastic model

metric simple exclusion process in special lim-
iting cases, which are both known as an ex-
The flow-

density diagram of the stochastic model shows

actly solvable stochastic process.

the metastability around the intermediate den-
sity during the transition from the free to jam-
ming state. It is found that the duration of the
metastable state is surprisingly long even under
the stochastically perturbed conditions. More-
over, the breakdown of the metastable state
into the stable jamming state happens suddenly
and hence leads a discontinuous change in the
flow [3,4,5,6,8].

In the next stage, we make a mathematical
approach to stochastic traffic flow models and
then obtain exact solutions of two exactly solv-
able models, i.e., the asymmetric simple exclu-
sion process (ASEP) [1,2] and the zero-range
process (ZRP) [9]. On calculating these exact
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solutions, we find that the nonequilibrium par-
tition function for the stochastic processes are
expressed by the so-called Lauricella hyperge-
ometric function. Moreover, we find that one
can compute the expectation values of physical
quantities by use of the special function theory
and that algebraic analysis is great help in the
computations of those quantities in the ther-
modynamic limit.

In most recent works, we show that the theory
of integrable systems is successfully applied for
some traffic-flow models, and especially obtain
a new exact solution of a typical traffic flow
model, the so-called car-following model. This
solution is not included by the previous elliptic
solutions and presents a shock wave of traffic
jam [10].
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The research theme is an analysis of the math-
ematical model with the epidemic. The math-
ematical model with the epidemic is designed,
and the model equation is analyzed. Chiefly,
existence and the stability of the stationary so-
lution for the model formulated as a nonlinear
partial differential equation with age-structure
are analyzed.
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This work is concerned with analysis of viscos-
ity solutions for some nonlinear evolution equa-
tions with singular diffusivities.

A singular anisotropic curvature flow can be
described as a nonlinear degenerate parabolic
partial differential equation. Such a flow is of-
ten used to describe the motion of phase bound-
aries of a crystal and also used in image pro-
cessing. When the interfacial energy density
is crystalline, diffusion is singular but if one re-
stricts a class of shapes, the problem is reduced
to a system of ordinary differential equations.
We proved the unique existence of a selfsimi-
lar expanding solution for a crystalline flow in
a sector. The result improves a method of nu-
merical computation for crystalline flow when
an initial shape is a general polygon not neces-

sarily ”admissible”.



Besides this work we studied an equation de-
scribing motion of steps of a crystal surface,
when its normal velocity depends on the height
of steps. This model is represented by a scalar
first order Hamilton—Jacobi equation in mul-
tidimensional space, whose solutions may de-
velop shock phenomena and may not be of
divergence form. We are interested in inter-
preting such solutions as evolving surfaces (or
curves) governed by a degenerate parabolic
equation, adding nonlocal curvature effect in
the vertical direction called vertical diffusion.
To give its analytic foundation, we obtained
a sufficient condition for the magnitude of the
vertical diffusion. The result provides a suf-
ficient condition to prevent overturning from
approximate solutions near shocks by the nu-

merical computation via the level-set method.
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The field of my research is soliton equations
described by nonlinear partial differential equa-
tions and its similarity reduction (nonlinear or-
dinary differential equation) including Painlevé
equations. Main results of our recent in-
vestigations are 1) extension of the gener-
alized Drinfel’d-Sokolov hierarchies of soliton
equations by using the Sato-Wilson’s dressing
method, 2) description of affine Weyl group
symmetry of soliton equations based on the

Gauss decomposition of affine Lie groups, and



3) algebraic description of similarity reduction.
(joint work with S. Kakei). We also investigate

the g-difference analogue of these results.
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We mainly study about the low weight Siegel
modular forms. As the typical result, we de-
termined the dimension of the space of Siegel-
Eisenstein series of weight one, associated with
principal congruence subgroup of prime level.
The space of Siegel-Eisenstein series corre-
sponds to, from a geometric point of view, the
cusps of Satake compactification. In the high
weight case, the dimension equals to the num-
ber of the 0-dimensional cusps, but it is not
true in the low weight case. By using the
representation theory of the finite symplectic
group, our problem reduces to the case of T'g(p).
Then the structure of the boundary of Satake-
compactification is quite simple, and we can de-
termine the dimension by the theory of elliptic
modular forms.

Moreover, in a similar way, we calculate the di-
mension in the case of level N = p1po, with two
primes p1, ps.

work well in some cases, according to the value

However our method does not

of the Legendre symbol of p; and py. Thus this
is not the complete answer.

Recently we are studying about another type of
symmetric domains, in particular the structure
of compactification and modular forms, with a

geometric point of view.
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I mainly studied this year (i) an approach to-
ward finite-dimensional realizations of twisted
K-theory; and (ii) higher-dimensional analo-
gies of the spaces of conformal blocks in Wess-

Zumino-Witten models.

A problem in twisted K-theory is to realize
twisted K-groups generally by means of finite-
dimensional geometric objects (like vector bun-
dles). I provided an approach toward the prob-
lem by using Mikio Furuta’s generalized vec-
tor bundles. By means of a twisted version of
the generalized vector bundle, I constructed a
group, into which there exists a natural injec-
tion from the twisted K-group twisted by any
degree three integral cohomology class.

The analogies of the space of conformal blocks
I studied are vector spaces associated to com-
pact oriented (4k + 2)-dimensional Riemannian
manifolds with boundary. I constructed such
vector spaces as certain invariant subspaces in
infinite-dimensional Hilbert spaces, which are
representation spaces of central extensions of
smooth Deligne cohomology groups I studied so
far. The thing I proved is that the vector space
associated to the standard (4k+2)-dimensional

disk is finite-dimensional.
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The subject of my research is construction and
the application of the viscosity solution theory
of fully nonlinear partial differential equations.
The viscosity solution is one notion of the weak
solution of differential equations, and it is the
one introduced by M. G. Crandall and P.-L. Li-
ons in the beginning of 1980’s. In general, fully
nonlinear partial differential equations do not
necessarily have a classical solution, and are
also difficult the research by the distribution
theory. Therefore, the viscosity solution theory
is very effective in these equations. My recent
research is the construction of the viscosity so-
lution theory of infinite systems of Hamilton-
Jacobi-Bellman equations, that appears from
optimal control problems or stochastic control
problems, and applications to asymptotic prob-

lems.
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Theory of nonlinear differential equations. The
main subjects of my research are on Garnier
systems and its degenerate systems. We con-
structed the spaces of initial conditions for in
two variables and we obtained the conjecture
for in n variables. Now we are calculating
confluence processes in the given initial value

spaces and the part of them was completed.
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1.

of Besov-Morrey spaces and Triebel-Lizorkin-

The study of an atomic decomposition

Morrey spaces.

2. The study of the real analysis for the Radon
measures with the growth condition. The Mor-
rey spaces are defined and the boundedness
of the classical operators are shown on these
spaces. The sharp maximal inequalities are
shown, which are a basic tool to control the
singularity of operators. The weighted John-
Nirenberg type inequality is shown.

3. The study of the Fefferman-Stein type in-
equality for the Kakeya maximal operator.

4. The study of the fixed points of the Hardy-
The method

used now is based on the harmonic function

Littlewood maximal operator.

theory, but I intend to establish some new
methods which may apply the more general

cases.
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. 0000 (New bounds for Kakeya prob-
lems, Nets Hawk Katz and Terence Tao),
O0000000;000 (2002).
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I researched and succeeded in resolving a clas-
sification problem of Poisson boundaries of dis-
crete quantum groups assuming that they have
amenability and commutativity of fusion rules.
A Poisson boundary is an object arising in
study of a random walk on a discrete group. M.
Izumi generalized the concept to that for dis-
crete quantum groups and computed the Pois-
son boundary of SU,(2) (¢ € (—1,1] \ {0}).
His result highly depends on ¢: the boundary
is isomorphic to one point when ¢ = 1, two-
dimensional quantum sphere T\SU,(2) when
q # 1

the Poisson boundary of any g-deformed clas-

This raises a general conjecture that

sical compact Lie group is isomorphic to the
quantum flag manifold. For SU,(N) (N > 2),
that is affirmatively settled down by Izumi-
Neshveyev-Tuset.

For any discrete quantum group with amenabil-
ity and commutativity of fusion rules, I proved
the following result. First, (the function alge-
bra of) the Poisson boundary is isomorphic to
a special right coideal of (the function algebras
of) the dual compact quantum group. Second,
the right coideal is of quotient type by a quan-

tum subgroup of Kac type which is maximal



with respect to inclusion. As a consequence,
the Poisson boundary of such a discrete quan-
tum group is of quotient type, and it is trivial if

and only if it is a quantum group of Kac type.

B.OOOO

1. R. Tomatsu: “A characterization of right
coideals of quotient type and its appli-
cation to classification of Poisson bound-

aries”, to appear in Comm. Math. Phys.

. T. Masuda and R. Tomatsu: “Classifica-
tion of minimal actions of a compact Kac
algebra with amenable dual”, to appear in

Comm. Math. Phys.

R. Tomatsu: “Amenable discrete quantum
groups”, J. Math. Soc. Japan 58 (2006),
no. 4, 949-964.

R. Tomatsu: “A paving theorem on dis-
crete Kac algebras”, Internat. J. Math.

17 (2006), no. 8, 905-919.

5. R. Tomatsu: “Compact quantum er-
godic systems”, ArXiv:math.OA /0412012,
preprint.
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goob,bogooobobooooon
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gooo,0ooooooooo,bogoo
0000000, November 2006.
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ber 2006.
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goooooooooboob,ooooog
000, September 2006.

. Compact Kac 000000000,000
0000000, May 2006.
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. On classification of right coideals of
C(SU,(2)), International Conference Non-
commutative Geometry 2006 Kyoto, O O
Oo0ogdoagd, Japan, June 2006.

. On classification of right coideals of
C(SU,(2)), booOoooOoOooooon
00, May 2006.

. On classification of right coideals of
C(SU,(2)), 00000, September 2005.

10. 0obOoooaboao,bbooboaboan
O0000,000000000, September

2005.
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D000 tat00O0D0DOCOCODO 1000000
O00,0000000D0000000D0O00
0000000000000 Novikov, Rosen-
berg, Palmeira O 0000000 DOOODOO.
R.Roberts O 0O O O O Taut Foliations in punc-
tured surface bundles, I, London Math. Soc.
82(3) (2001), 747-768.0 0000 StO0OODO
doooooooobtatdoggooooad
ooodooOooooooooo,ooooo
O00000oooooooo tawtdoonon
boundary slope 0 00000000 preprint O
00000, 00000 Journal of Mathemati-
cal Sciences, The University of Tokyol O O O
O,000000000000.0000,000
(r,s)D0000000 KOOODODOOOOOO
KDOtaatOOOODOOOOODO,000000
00000000 (—o,1) 0000 boundary
slope 000000000, OOO,00000
00 KOOOO DehnO0O0O (—o00,1)0000
slope0 000 taut 00 O0O00O0OOOOOCODOO
O0.00D000ooooooogoooooo,
T.LiO OO0 Od Property P for knots admitting
certain Gabai disks, Top. Appl. 142(2004),
113-1290 0 0 Boundary train tracks of laminar
branched surfaces, “Topology and geometry of
manifolds” (Athens, GA, 2001) 269-285, Proc.
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O0. RRoberts 00O OOODOOOODO fiber
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fiber 00O00DOOODOOOOOO,00000
O Dehn OO0 slope0000O0O0DODOOO0O
00OO000o0bOOdODO. obdOoOgd 2n-Murasugi
sum000000000000,0000000
OO0 DehnOO0OO00OODOOOOODOOOO.
0000000, 00 (-2,p,q) 00 Pretzel O
00000O000o0oooooo. oo (-2,3,7)
O Pretzel 0000000 Reebless 10000
00000000, J JunO0O0000O(-2,3,7)-
pretzel knot and Reebless foliation, Top.
its Appl. 145(2004), 209-2320 000, 000
00o000DO0oooDOoDoDOooDOooDoooOood
oooooboooo,boooooo.bog
0000000000 (-2,p,q) 0 Pretzel OO
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and

Foliation is a locally product structure, and we
study a foliation in a low-dimensional mani-
fold, especially a foliation for a 3-dimensional
manifold. It is well known by results of
Novikov, Rosenberg and Palmeira that a closed
3-manifold with a taut foliation has topolog-
ical properties such as its fundamental group
is infinite and so on. In the paper Taut Fo-
liations in punctured surface bundles, I, Lon-
don Math. Soc. 82(3) (2001), 747-768 written
by Rachel Roberts, an existence of taut folia-
tions in once punctured surface bundle over S*
and a property of boundary slopes of these fo-
liations are studied. By using a construction
of the Roberts paper, we obtain a result for a
property of boundary slopes of taut foliations
of a torus knot complements and we submitted
the preprint with its result to the journal “Jour-
nal of Mathematical Sciences, The University of
Tokyo”, and it will be appeared in the journal.
In this paper, we construct a family of taut
foliations of the complement for a torus knot
K(r,s), then show that for any p € (—o0,1)
we can obtain a taut foliation with a bound-
ary slope p from its family. By this theorem
we also see that for any rational p € (—o0,1)
the taut foliation with the slope p is preserved

by Dehn surgery along K(r,s). For an inves-
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tigation of the slopes which are realized by a
family of taut foliations of another knot com-
plements, we pay attention to two papers of
Tao Li, [1] Property P for knots admitting cer-
tain Gabai disks, Top. Appl. 142(2004), 113-
129 and [2] Boundary train tracks of laminar
branched surfaces, “Topology and geometry of
manifolds” (Athens, GA, 2001) 269-285, Proc.
Math, 71, AMS. Although
the construction of Roberts is valid only for a
fibered knot, the theorem of [1] is valid for the
knot which is not fibered. Also one of the the-

orems of [2] is especially valid for a knot which

Sympos. Pure.

have a 2n-Murasugi sum. Now we study the
slopes which are realized by the family of taut
foliations of the complement of the (—2,p,q)-
type Pretzel knot by applying these theorems.
For the non-existence of a Reebless foliation
on a manifold obtained from a Dehn surgery
along (—2, 3, 7)-pretzel knot, there is the result
of J. Jun, [3] (—2,3,7)-pretzel knot and Reeb-
less foliation, Top. and its Appl. 145(2004),
209-232. In [3] the actions on a non-Hausdorff
1-manifold by a fundamental group is studied,
then we are going to apply this method to the
study of a non-existence of a Reebless foliation

of a (=2, p, q)-pretzel knot.
B.OOODO

1. Y. Nakael “Foliation cones corresponding
to some Pretzel links 7, Proceedings of Eu-
roworkshop on FOLIATIONS: GEOME-
TRY AND DYNAMICS, World Scientific,
Singapore (2002) 387-401.

. 00000 “Taut foliations of torus knot
complements 7, 00000000 O0DO0OO
OO0 2003000000

3. Y. Nakaed “Taut foliations of torus knot
complements 7, preprint, UTMS preprint

series 2004-30.

4. Y. NakaeO “Taut foliations of torus knot

complements ”, Journal of Mathematical
Sciences, The University of Tokyo, to ap-

pear.



c.ooog

1.

“A pseudo-Anosov flow and essential lam-
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1. N. Nakamura,

e JOOODODODDODO Seiberg-Witten O OO
O00000000000Oeven ODO0OO
gobooooboooobooooog
0000000000000 0000000

e 00O 0O0Omodp 00000 higher version
O00Do0oo0ooooooooooon
0000000 Z, 0000000Odegree 1
goooooopooooswooogoooo
oooooogo

The current principal research area is the
Seiberg-Witten gauge theory under group ac-

tions. Recent results are as follows:

e In the case when a prime-order cyclic
group G = Z, acts freely on a 4-manifold
X, we proved that the Seiberg-Witten in-
variant of X is equal modulo p to that of
the quotient X/G.

e We extended the following result by
F. Fang:

Seiberg-Witten invariants vanish modulo

p-

under certain Z,-actions,

e As an application of the above mod p van-
ishing result, we constructed many exam-
ples of locally linear actions on elliptic sur-
faces which can not be smooth for specific
smooth structures. (This is a joint work
with X. Liu.)

e By analysing Seiberg-Witten moduli on
families of 4-manifolds, we obtained a
constraint on commutative two diffeomor-
phisms of non-spin manifolds with even in-

tersection forms.

e Recently, we obtained a higher version of
mod p vanishing result. That is, we proved
a vanishing theorem of degree-1 stable co-
homotopy Seiberg-Witten invariants under

involutions.

B.OOOO

A free Zp-action and
the Seiberg- Witten invariants, J. Korean
Math. Soc. 39 (2002), 103-117.



2. N. Nakamura, The Seiberg-Witten equa-
tions for families and diffeomorphisms of
4-manifolds, Asian J. Math. 7 (2003), 133-
138, Correction: Asian J. Math. 9 (2005),
185-186.

. X. Liu and N. Nakamura, Pseudofree 7./3-
actions on K3 surfaces, Proc.
Math. Soc. 135 (2007), no. 3, 903-910.

Amer.

. N. Nakamura, Mod p vanishing theorem of
Seiberg- Witten invariants for 4-manifolds
with Zy-actions, Asian J. Math. 9, (2006),
no.4, 731-748.
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1. The Seiberg-Witten equations for families
and diffeomorphisms of 4-manifolds, Floer
theory and related topics 1 0O 0000
OO0,00000, June 2004.

. 000000 unsmoothable 0O OOO0O
00, 000000ooooo,00o0o,
February 2006.
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1900 0000bo0ooooooooooog
gboboboboobobobobobooDo
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u,00000ooocoooboooobooa
obOd. oocoobooooboobooooooo
ooogo.
00,00,00000000000 AOOO
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oboobooooboooobooo,0oooboo0oa
oboooooooboobobobobonod Lax
ubooobooboooobooboo.

000000 Lax OO0 AOOOOOO Lie
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U.0000b00boboooooooooog.
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The Painlevé equations were discovered by P.
Painlevé around the beginning of the twentieth
century, while attempting to obtain new spe-
cial functions as solutions of second-order non-
linear ordinary differential equations without
movable singular points. R. Fuchs showed that
the sixth Painlevé equation was obtained from
monodromy preserving deformation. Later, K.
Okamoto revealed the Hamiltonian structures
of Painlevé equations and established their
affine Weyl group symmetries that function as
a group of Backlund transformations.

The Painlevé equations can be considered as
Hamiltonian systems with affine Weyl group
symmetries. Therefore, it was expected that
the quantizations of Painlevé equations would
exist with affine Weyl group symmetries. I con-
structed such quantization for the second, the
fourth, the fifth and the sixth Painlevé equa-
tion and these quantizations have Lax repre-
sentations(except the sixth Painlevé equation).
I am studing about Lax representation for the
quantum sixth Painlevé equation.

M. Noumi and Y. Yamada proposed differen-
tial systems with the affine Weyl group sym-
metry of type Agll (n > 3). I constructed a

quantization with affine Weyl group symmetry



for their systems and these quantizations have
Lax representations.

Lax matrix for above systems is upper triangle
in the affine Lie algebra of type Al(l). From
a general Lax matrix, I constructed differential
systems with affine Weyl group symmetries and
showed that Hamiltonians are obtained from
the trace of some power of the Lax matrix and
these Hamiltonians commutes mutually. T also
constructed a quantization for these classical

integrable systems for certain conditions.

B.ODOOO

1. H. Nagoya: “Quantum Painlevé Systems,
Int. J. Math. 15 (2004) 1007-1031.
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202100250,0000000000
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. Quantum Painlevé Systems, 0 2000 0O
gooooog,20060 20 1300 20
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. Quantum Painlevé Systems, Continuous
and Discrete Painleve Equations, Univer-
sity of Turku, Finland, March 2006

. Quantum Painlevé Systems, The Painleve

Equations and Monodromy Problems,
Isaac Newton Institute for Mathematical

Sciences, United Kingdom, August 2006

Solvable
Theory,

. Quantum Painlevé
Models

Systems,

and Representation
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Moscow Independent University, Russia,
August 2006

. Quantum Painlevé Systems, MSJ-THES
joint workshop on Noncommutativity,
Centre de conference Marilyn et James Si-

mons, France, November 2006

10. Classical and Quantum isomonodromic de-
formation with affine Weyl group symme-
try of type C\Y, 0 3000000000
O0,20070 20 1300 20 160,0
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I am interested in studying torsion Galois rep-
resentations of a local field K of mixed charac-
teristic (0,p) and with larger absolute ramifi-
cation index. This year, I proved the following

theorem. Let G be a finite flat group scheme



over Ok Kkilled by a p-power. Then the j-th
graded piece G/ (K)/G/ T (K) of the ramification
filtration (in the sense of Abbes-Saito) of G is
the direct sum of IF)-conjugates of the funda-
mental character of level j. As a corollary, we
get a generalization of the classical Hasse-Arf
theorem to finite flat group schemes, which as-
serts that every jump of the ramification filtra-
tion is a rational number with p-power denom-
inator. I have also studied ramification of tor-
sion crystalline Galois representations of higher

weight.
B.OODOO

1. S. Hattori “Ramification of p-power tor-
sions of an elliptic curve over a local field”,
O0O0ooooo (2004)

. S. Hattorill “Ramification of a finite flat
group scheme over a local field”, Journal
of Number Theory 118 (2006), 145-154.

. S. Hattori:

vector

“Hasse-Arf theorem for F,-

space schemes of rank two”,

preprint (2006)

. S. Hattori: “Tame characters and ram-
ification of finite flat group schemes”,

preprint (2006), submitted
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O0,00000000000, 20040 12
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. Ramification of p-power torsions of an el-
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My research interest is the arithmetic on auto-
morphic forms and its related topics. The main
concern in this year is the differential operators
for holomorphic automorphic forms succeeding
my research in the previous year. Last year I
considered Rankin-Cohen type differential op-
erators for holomorphic automorphic forms on
type I symmetric domains and extended the re-
sult of Ibukiyama on those operators for Siegel
modular forms. There is another type of oper-
ators in the work of Ibukiyama. I also extend
this type of operators to holomorphic automor-
phic forms on type I symmetric domains. I also
obtain some partial results on explicit presen-
tations of Rankin-Cohen type differential op-
erators for holomorphic automorphic forms on

type I symmetric domains.

B.OOOO

1. K. Ban : “On Rankin-Cohen-Ibukiyama
operators for holomorphic automorphic
forms of several variables,” Comment.

Math. Univ. St. Pauli, 55 (2006) 149-171.
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1. Rankin-Cohen-Ibukiyama operators for
holomorphic automorphic forms on type I
symmetric domains, 0000000000
Oooooo,0004d,20060 100.

2. Rankin-Cohen-Ibukiyama operators for

holomorphic automorphic forms on type I



symmetric domains, 0 00000000
2006, 000, 20060 11 0.

. Rankin-Cohen-Ibukiyama operators for
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We consider the general condition for the
weak convergence theorem of a one dimensional
sticky reflected random walk to Sticky reflected
Brownian Motion in order to apply to the fi-
nancial model. The convergence theorem is as

follows.

Let 43y, A € (0,1], be probability distributions
on R, pi3,, A € (0,1], be probability distribu-
tions on (0,00) and p* € (0,1], A € (0,1]. Let
{Waree o, {Z)}o2, be families of random vari-
ables defined on (2, F, P) satisfying the follow-
ing conditions.
1, W), Z), n = 1,2, Cdots, are independent,
2, {W}2° , have the same probability law 1y,
3, {Z}}2, have the same probability law,
Zy>0 as., (Z)€dz|Z) >0)=py., (dz),
(Z) =0)=1-p\
We define the sticky reflected random walk
{XM2)}22,, = € [0,00), A € (0,1], inductively
by,
Xo(a) =z,

(X () + W) VO, X)x)>0,
Xﬁ\+1 =

Z7)z\+1a XMx) =0.

Then we see that { X (2)}22, is a Markov pro-
cess. Let
X} (x) = X2 (@)
+AT2 = DD (X -2y (2) = X (@),
Q)  be

induced

the
by

and probability  mea-

sure {)?}}te[o’w) on



(C([0,00);R), B(C([0,00);R))).  On the
other hand, we define the sticky reflected
Brownian motion {X:;} by the following

stochastic differential equation,

Xy

t t
= X0+0/ 1(0,00)(X5)dW5 +5/ 1{0}(Xs)d8.
0 0

Let Q be the probability measure induced by
{Xt}t€[0,00)- Then we have that Q> converges
weakly to Q as A | 0.

In order to apply this theorem to the financial

.
model, we consider the distribution of Z WkA,
k=0

where 7 = inf{n > 0| Z W) <ol
k=0
We also consider the financial model which is

the motivation of above theorem.

On the other hand, I am interested in calcu-
lation technique of Value at Risk when distri-
bution has fat tail recently. The calculation of
Value at Risk P(Xx) where random variable
X is a risk, is simpler and easier, and the thing
which the actual condition had is demanded,
but the almost all study was only a thing about
the case which X was shown to by sum of nor-
mal distribution. However, tail shrinks with in-
dex order rapidly, normal distribution does not
express reality well. We want to calculate the
case that tail of distribution of a risk shrinks
slower than index order, for example, in the
case of order of 273, but it is too complicated
directly, and, as for the calculation, it seems
with impossibility. It is an approximation type
of value at risk for the sum of distribution to
have fat tail that I am interested and investi-

gates it by Monte Carlo simulation now.

B.OOOO

1. Fushiya Hirotakall “Asymptotic expansion
for filtering problem and short term rate
model”, Advances in MATHEMATICAL
ECONOMICS 9 (2006) 33-48.

. Fushiya Hirotakd]“Limit Theorem of a one
dimensional Marokov Process to Sticky re-
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flected Brownian Motion”, Preprint Se-
ries, Graduate School of Mathematical Sci-
ences, The University of Tokyo preprint,
(2005).
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p(i(f)=0000 m(f)=000000000
00000. p0 pla®b) = pe)b000 AR A
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Let A be a complex algebra with involution *
and unit, p be a positive definite linear map-
ping from A to C. We consider the elements
of A as random variables and p(a) as the ex-
pectation of a € A. A is supposed to be in-
cluded a Hilbert space H with the orthonormal
basis {al} C A. P is the algebra generated
by {ag }. The derivative which is associated
to another Hilbert space H with the orthonor-
mal basis {h;} is a linear operater from A to
A ® H such that D(ab) = (Da)b+ a(Db) and
Ddl =dl | ® hj. The set of all measurable
bounded functions on a Banach space B with
a measure m forms an algebra M. A homo-
morphism j from M to A is said to correspond
with a € A when Dj(f) = j(f')Da, Vf € M.
We can define a Sobolev space D as the com-
pletion of P by the norm defined by D. I have
studied the condition that the law of a € D is
absolute continuous with respect to u, that is,
1(j(f)) = 0 implies m(f) = 0.

To do this, I have consider an element ¢ of
A® A and a subset Ag of A such that p(ad) =
a ,Ya € Ay or a sequence 9, of A ® A such
that lim, .o pu(ad,) = a ,Va € Ay. Here, u
is extended to the mapping from A ® A to A
by p(a®b) = p(a)b. d corresponds to the delta
function. If it exists and Ay contains all projec-
tions (i.e., a € A satisfying a®> = a), we can ex-
pect the absolute continuity of  with respect to
another measure v commutable for p properly
such as p(a(9)v) = v(u(ad)) =v(a) , Va € Ao,
here (a ® b)v = p(b)a.
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1. The absolute continuity of a measurs in-

duced by infinite dimensional stochastic
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differential equations, J. Math. Sci. Univ.
Tokyo, 12(2005),77-104.

2. Hypoelliptic stochastic differential equa-
tions in infinite dimensions, J. Math. Sci.
Univ. Tokyo, 12(2005),399-416.
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I investigated the initial value problem for a
periodic box-ball system (PBBS). In fact, the
initial value problem for the PBBS was first
solved by inverse ultradiscretization combined
with the method of inverse scattering trans-
form of the discrete Toda equation and re-

cently by the Bethe ansatz for an integrable



lattice model with quantum group symmetry
at the deformation parameter ¢ = 0 and ¢ = 1.
These two methods, however, require fairly spe-
cialized mathematical knowledge on algebraic
curves or representation theory of quantum al-
gebras. So I showed that the initial value prob-
lem of the PBBS can be solved in an elementary

way using simple combinatorial methods.
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exact correspondence between conserved
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equations”, J. Math. Phys. 47, (2006)
053507.
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system and solvable lattice models”, J.
Phys. A: Math. Gen. 39, (2006) 4985—
4997.
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“Path description of conserved quantities
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J. Math. Phys. 46 (2005) 022701.
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a number theoretical aspect”, Glasgow
Math. J. 47A (2005) 199-204.
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ndKP equation”, J. Phys. A0 Math. Gen.
37 (2004) 6531-6556.
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000000,0000 GU(2,2)000000
ooo.

I am working on representation theory of p-
adic classical groups via Hecke algebra isomor-
phisms.

Let Fy be a non-archimedean local field of odd
residual characteristic and let G be the unram-
ified unitary group U(2,2) defined over Fjp.

A fundamental stratum for G is a pair (P,0)
consisting of a filtration subgroup P of a para-
horic subgroup of G and an irreducible repre-
sentation o of P with a certain cuspidality or
semisimplicity condition.

This year, I gave a classification of irreducible
admissible representations of G by constructing
a set of fundamental strata for G with the fol-
lowing properties: (i) Every irreducible admis-
sible representation of G contains some funda-
mental stratum. (ii) For any fundamental stra-
tum (P, o), there exists a bijection between the
set of equivalence classes of irreducible admis-
sible representations of G which contain (P, o)
and those of a certain smaller subgroup of G.
(iii) Given two fundamental strata (P,o) and
(P',0"), if there is an irreducible admissible
representation of G which contains both (P, o)
and (P’,0"), then (P, o) is a GU(2, 2)-conjugate
of (P',0").

B.OODOO

1. K. Kariyama and M. Miyauchi: “Funda-
mental C-strata for classical groups”, J.
Algebra 279 (2004) 38-60.
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The main subjects of my research are on the
theory of differential equations and difference
equations in the complex domain, in particular,
the theory of integrable systems. My mathe-
matical works concentrate on the Painlevé dif-
ferential equations, discrete Painlevé equations
and soliton equations. The following results are
obtained in the past five years.

The eight-parametric discrete Painlevé equa-
tion dP(A(()l)) on the surface A(()l) involves el-
liptic functions and is the most generic among
the discrete Painlevé equations since all others
can be found as its degenerate cases. Using
identities for the Weierstrass elliptic function,
we find two kinds of solutions of dP(Aél)). The
first kind is called trivial because its form can
be guessed from the parameterization of the
eight blow-up points. The solutions of the sec-
ond kind are called the Riccati solutions since
they exist when the parameters in the equation
satisfy a particular constraint and satisfy a lin-

earizable first-order difference equation. Ap-



plying the degeneration scheme, we also ob-
tain trivial solutions and first-order difference
equations for the Riccati solutions of equations
dP(Aél)*), dP(Aél)**), and the known first-
order difference equations for the Riccati solu-
tions of equation dP(Agl)) on the surface Agl)
with symmetry E§1).

A new representation for the elliptic-difference
Painlevé equations, such as dP(A(()l)), is ob-
tained in which the parameters appear in a
symmetric way that makes the permutation
symmetry of the equation apparent. Expres-
sions for other discrete Painlevé equations is
obtained in a similar way.

An ultradiscrete system corresponding to the
sine-Gordon equation is proposed. A new de-
pendent variable for the discrete sine-Gordon
equation is introduced in order to apply the
procedure of ultradiscretization. The ultradis-
crete system possesses exact solutions which
are directly related to soliton solutions of the
discrete equation.

A new class of solutions is proposed for dis-
crete and ultradiscrete modified KdV equa-
tions. These are directly related to solutions of
the box and ball system with a carrier. More-
over, an extended box and ball system and its
exact solutions are discussed.

An extension of the two-component KP hier-
archy by using a time dependent spectral pa-
rameter is proposed. The linear system whose
coefficients are 2 x 2 matrices is obtained from
the hierarchy through a reduction procedure.
The Lax pair of the sixth Painlevé equation is
A unified

approach to treat the other Painlevé equations

obtained from this linear systems.

from the usual two-component KP hierarchy is
also presented.

The discrete modified Korteweg—de Vries equa-
tion admits exact solutions with nondefinite
sign, which describe interaction among solitons
with positive and negative amplitude. A trans-
formation of hyperbolic sine type is proposed
in order to ultradiscretize this equation and so-
lutions.

An ultradiscrete analogue of the Miura trans-

formation is constructed through the bilinear
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form of the discrete KdV and modified KdV
equations. This transformation maps solutions
of the ‘box and ball system with a carrier’ to
those of the ‘box and ball system’. Explicit ex-
amples of solutions are also discussed.

Ultradiscretization of constant negative gaus-
sian curvature surfaces is proposed. Various
coordinates and transformations of dependent
variables are introduced in order to apply the
procedure of ultradiscretization. The appear-
ance of the ultradiscrete surfaces is similar to

continuous and discrete surfaces.
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(2004), 378-386.
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Satsuma: “Exact solutions for discrete
and ultradiscrete modified KAV equations
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toral thesis, Univ. Tokyo (2006).
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faces with constant negative gaussian cur-

vature”, Preprint.
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1 Proving Gersten’s conjecture for commuta-
tive discrete valuation rings.

To complete this work, I considered the follow-
ing things and wrote them down.

A Formulating concepts of lax group represen-
tations and lax algebraic K-theory and devel-
oping of foundation of these theories. 0 Es-
pecially, T proved the retraction theorem ex-
pressing the relation between usual algebraic
K-theory and lax one. To prove this theo-
rem, I extended functoriality of algebraic K-

theory associated with simplicial category with



fibrations to more exiotic functors by using my
works in the last year, -Kliesli-Thomason rec-
tification theory-.

B Constructing of the lax universal map and
verifying the compatibility with the original
To do them, I studied behaviour of in-

ternal hom objects through the functors pre-

one.

serving products and formulated the lax expo-
nential law. Combining with the work in A, we
can get the collaborative technique on Kliesli-
Thomason rectification theory and the univer-
sal property of algebraic K-theory associated
with semi simple exact categories.

2 Deforming motivic theories (Partially joint
work with Dr. Kensuke Ttakura).

Continuing my original research “motivic inter-
pretation of Milnor K-groups attached to semi-
abelian varieties”, I am trying to construct the
frame work to understand the following prob-
lems and phenomena.

A Formulate Milnor K-groups attached to com-
mutative group varieties.

B Unify the various reciprocity laws.

C Construct a category of motives in which
Kanetomo Sato’s Tate objects are compatible
with the tensor product structure.

D To re-understand the Hodge decompositions
as an additive analogue of the Bloch-Riemann-
Roch theorem.

To accomplish this work, I studied the follow-
ing things.

a The bivariant algebraic K-theory. In usual
motivic theory, we adopt algebraic cycles as
morphisms between algebraic varieties. Then
technically important lemmas are called “mov-
ing lemma” type assertions and to prove these
lemma, we frequently use geometries over the
base field. Therefore we need several assump-
tions for base fields. My attempt is replacing
algebraic cycles with coherent sheaves (or com-
plexes) satisfying some conditions to get a rid
of these technical assumptions.

b Analyzing the Bloch-Ogus-Gabber axioms.
In usual motivic theory, it is important to com-
pute hom groups in the category of motives
by using cohomological theory with presheaf

with transfer. The most important fact is that
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the existence of Gersten’s resolutions of Al-
homotopy invariant presheaf with transfers. To
do additive analogue motivic theory, we need to
prove the existence of similar resolutions from
more mild assumptions. So I analyzed the ax-
ioms above in the context of motivic theory and

formulated suitable ways for our purpose.
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“Gersten’s conjecture for
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principal ideal domains”, to be submitted.
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ber. 2006
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sity, Nagoya, 6-7 December. 2006
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It is known that there are several kinds of con-
structions of the universal finite type invariants
of 3-manifolds, and one of them is the cohomo-

logical method by use of the configuration space
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of points given by Kuperberg-Thurston. Using
their construction, I have found that we may
say that the Casson-Walker invariant, which is
a finite type invariant, is a secondary cobordism
invariant in a certain cobordism category.

As a consequence, employing the 2-point con-
figuration space of an integral homology 3-
sphere M, we obtain a new geometric proof
of the following fundamental property of the
Rohlin invariant; if M = —M then the Rohlin
invariant of M is 0. Moreover, this proof
does not rely on the existence of the Casson(-
Walker) invariant.

Casson’s original proof of this vanishing prop-
erty of the Rohlin invariant (which is defined
by using the signature of spin 4-manifolds) is
done by using some properties of the Casson
invariant. Our new proof is more straightfor-
ward, in the sense of that it directly deals with

the definition of the Rohlin invariant.

c.ooon

1. “Two point configuration spaces of homol-
ogy 3-spheres”, Floer theor and related
topics, I, 0 0000000020040 70
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“Configuration space of points and Casson
invariant”, 00 000000000000
go0oooOoOoOooooooooooooo
0000DO00o0oOooOo20040 120 60

“Configuration space and Casson invari-
ant”, COE Conference, Groups, Homo-
topy and Configuration spaces, 0 0 00O
O00000o0ooooo20050 60 50

. “On the vanishing of the Rohlin invari-
ant”, 00 00O0OOOOOOOOO, OO
ao,20060 60 190

“On the vanishing of the Rohlin invari-
ant”, Journées du GdR Tresses et Topolo-
gie en basse dimension, Université Blaise
Pascal, 2006 0 90 30



7. “On the vanishing of the Rohlin invari-
ant”, MSJ-IHES Conference on Noncom-
mutativity, IHES, 2006 0 110 16 0

“Casson-Walker invariant and the signa-
ture of 4-manifolds”, Séminaire de Topolo-
gie, Institut Fourier, 2006 0 11 0 24 0

“On the vanishing of the Rohlin invari-
ant”, 4000000000000 0O00,
20070 10 290
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We study partial differential equations, espe-
cially elastic wave equations. Any solution u of
the elastic wave equation on R? is discribed as a
3-dimensional vector field, and it is well-known
that any u is decomposed into a sum of a lon-
gitudinal wave solution and a transverse wave
solution. We get the result that any solution of
the modified elastic wave equation for p-forms
on Riemannian manifolds admits a decomposi-
tion into 2 solutions with different propagation
speeds similarly. Moreover, we obtain the re-
sult that any solution of the modified elastic
wave equation for (p, ¢)-forms on Kéhler man-
ifolds admits a decomposition into 4 solutions

with 4 different propagation speeds.

B.OOOO

(1) Yasutomi, Y., Modified Elastic Wave
Equations on Riemannian Manifolds and
Kahler Manifolds, 0O OOOOOO
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uobO, boooooooboooooao
1261(2002)182-191.

Yasutomi, Y, Theory of Generalized Elas-
tic Wave Equations, 0000, 00000
O0000ooooo (2003).

Y., Modified Elastic Wave
Equations on Riemannian and Kahler
Manifolds, 00O OO0O0OOO0OO, 00O
000000000000 1336(2003)1-12.

Yasutomi,

Y., Modified Elastic Wave
Equations on Riemannian Manifolds and
Kéhler Manifolds, Publications of RIMS,
43(2007) no.2, to appear.

Yasutomi,

c.ooon

(1) Modified Elastic Wave Equations on Rie-
mannian and Kéahler manifolds, 00 0O O
0oooooooooooo,0ooood
00000, Kyoto, December 2002.

DERUELLE, Arnaud
COE post-doctoral position

A. Summary of Research

Our research takes place in Low-dimensional
Topology and Geometry. More specifically, we
are interested in Knot theory and Dehn surgery.
The 3-manifolds are supposed to be oriented
and compact. A Dehn surgery on a knot K
in the 3-sphere S® consists in attaching a solid
torus to E(K) = S — IntN(K) via a homeo-
morphism of their torus boundaries. Such an
operation is encoded by the choice of r a slope
(i.e. an isotopy class of simple closed curves)
on OE(K) which is parametrized by Q U {oo};
K (r) denotes the 3-manifold obtained so. This
construction is important in the study of 3-
manifolds, as they can be described using Dehn
surgeries on knots in S3, by the independent re-
sults of A.D. Wallace and W.B.R. Lickorish.

In our doctoral work [1,2], we began by inves-
tigating the so-called RP3-conjecture (i.e. a
non-trivial knot in S3 cannot yield RP? by

Dehn surgery), from the point of view of the



knots in RP3. Then, we studied knots in lens
spaces [3,4,5], and their production by Dehn
surgery. As a consequence of [5], the RP3-
conjecture can be re-proved in a geometric
way (after P. Ozsvath and Z. Szabé’s work us-
ing Floer homology theory). In the previous
work, we focused, in particular on the works of
D. Gabai, but also J. Berge who introduced an
original construction for knots producing lens
spaces which is conjectured to be an exhaus-
tive list, that are the Berge’s lens surgeries.

Finally, it turned out to be natural to orient
our research in the direction of Seifert fiber
This is the

subject of our joint work with K. Miyazaki and

spaces, generalizing lens spaces.

K. Motegi [6,7,8]. For, we consider the case of
a Seifert surgery denoted (K, m), that is where
K (m) is a Seifert fiber space, m being an inte-
ger; here, we allow K (m) to have one fiber of
index zero as a degenerate case. We first notice
that, up to now, all the known Seifert surgeries
(K, m) have a knot ¢ in S? disjoint from K such
that c is unknotted in S® and becomes a Seifert
).

So, we introduce such a knot as ¢ as a seifer-

fiber in the resulting Seifert fiber space K(m

ter for the surgery (K, m). In [6] specifically, we
defined a network of Seifert surgeries in which a
Seifert surgery is a vertex, and the edges corre-
spond to the existence of seiferters. If we have
a path in the network from a Seifert surgery
(K, m) to a known Seifert surgery (Ko, my), say
K being a torus knot, then we can understand
inductively (along the path) how to obtain the
given Seifert surgery; because Seifert surgeries
on torus knots are well-understood by the work
of L. Moser.

We establish some fundamental properties of
the network and then we show :

e Most seiferters for Seifert surgeries on hyper-
bolic knots which become exceptional fibers are
shortest closed geodesics in the knot comple-
ments.

e There exists an infinite family of Seifert surg-
eries on hyperbolic knots which cannot be em-
bedded in a genus-2 Heegaard surface of S3.
The last point was not known before and, was

actually unexpected as it can only be explained
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by the newly introduced network and the ex-
istence of a seiferter. Indeed, the previous
constructions (primitive/Seifert or Montesinos
trick) need the knots in S® to live in a genus-2
Heegaard surface or to have a non-trivial sym-
metry group such as Zo or Dg; unlike the ex-
hibited examples here.

Furthermore, we remark that the sub-network
consisting of the Seifert surgeries on torus knots
is connected, and then we define the complexity
of a Seifert surgery as the “distance from Seifert
surgeries on torus knots”. Tthen, we show [7]
that the Berge’s lens surgeries have complexity
at most 2.

More recently, in a joint work [8] still in prepa-
ration, we study the family of knots introduced
by the second author, M. Eudave-Munoz. This
enables us to obtain another supporting evi-
dence that the Seifert Surgery Network is con-
nected. If this is the case, then the network
is the global explanation of the production of
Seifert fiber spaces by Dehn surgery, as one
could always connect a torus knot by using suc-
cessive seiferters that are just fibers (usually

exceptional).

B. List of Publications

e [8] A. Deruelle, M. Eudave-Mutioz, K.
Motegi, Networking Seifert Surgeries on
Knots III: The tangle knots. In prepara-

tion.

[7] A. Deruelle, K. Miyazaki and K.
Motegi, Networking Seifert Surgeries on
Knots II: The Berge’s lens surgeries. Sub-
mitted.

[6] A. Deruelle, K. Miyazaki and K.
Motegi, Networking Seifert surgeries on

knots. Preprint.

[5] A. Deruelle and D. Matignon, Spinal
knots in lens spaces. J. of Knot Theory
and its Ram. 15 (2006), 1371-1389.

[4] A. Deruelle and D. Matignon, Thin pre-
sentation of knots and lens spaces. Alg.
Geom. Topol. 3 (2003), No. 23, 677-707.

[3] A. Deruelle, Thin presentation of knots
in lens spaces and RP3-Conjecture. C. R.



Acad. Sci. Paris, Sec. 1 336 (2003), 937—
940.

[2] A. Deruelle, Conjecture de RP3 et
neuds minimalement tressés.  Unpub-

lished manuscript.

[1] A. Deruelle, Présentation mince des
neeuds dans RP3 — Application & 'impos-
sibilité d’obtenir S3, Thesis report sub-
mitted at Université de Provence — Aix-
Marseille T (2001).

C. List of Invited Talks

. 19 December 2006

Seifert surgeries on knots II” at the annual

“Networking

Workshop “Topology of knots”, organised
by K. Motegi (Tokyo — Japan).

. 22 November 2006
known Seifert surgeries” at UNAM!, in-
vited by M. Eudave-Munoz (Mexico-City

— Mexico).

“Networking

. 19-23 November 2006 — “Dehn surg-
eries producing Seifert fiber spaces” at
UNAM!, invited by M. Eudave-Muiioz
(Mexico-City — Mexico).

. 17 October 2006 — “Networking Seifert
surgeries on knots” at Tokyo University in-
vited by T. Kohno.

. 19 July 2006 — “Are every Seifert surg-
eries close to surgeries on torus knots?” at
TIT? invited by H. Murakami.

. 23 May 2006 — “Complexity of Seifert

surgeries on knots” at the Interna-
tional conference “Knots, Groups and 3-
Manifolds in Marseille” organised by D.

Matignon (Marseille — France).

. 21 February 2006 — “Networking the
lens surgeries on Berge’s knots” at Hi-
roshima University invited by M. Tera-

gaito (Hiroshima — Japan).

1Universidad Nacional Auténoma de México
2Tokyo Institute of Technology
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10.

11.

12.

13.

14.

15.

. 20-24 January 2006 — Series of lectures
“Introduction to seiferter” and discussions
at UNAM! invited by M. Eudave-Mufioz
(Mexico City — Mexico).

. 12 July 2005 — “Thin presentations of
knots” at Keio University invited by Y.
Koda (Tokyo — Japan).

7 May 2005 — “Lens spaces and spinal
knots” at Osaka City University invited by
T. Kanenobu (Osaka — Japan).

16 March 2005 — “Thin presentations
and lens surgeries” at Waseda University

invited by T. Tsukamoto (Tokyo — Japan).

12-14 February 2005 — “Thin presen-
tation of knots and lens spaces” at the
annual workshop “Tohoku Knot Seminars
in Akita” organised by I. Torisu and Y
Uchida (Akita — Japan).

November 2004 — Several seminars “In-
troduction to thin presentation” at Nihon
University invited by K. Motegi (Tokyo —
Japan).

3 February 2003 — “Présentation mince
des nceuds dans les 3-variétés” at the
LATP? in Université de Provence invited

by D. Matignon (Marseille — France).

5 September 2001 “Présentation
mince et noeuds minimalement tressés” at

the CIRGET* in Université du Québec in-
vited by O. Collin (Montréal — Canada).

3Laboratoire d’Analyse, Topologie et Probabilités
4Centre Interuniversitaire de Recherches en

Géométrie et en Topologie



0000000000 (Marie Curie Reseacher)

00000000000
(ORGOGOZO Fabrice)
A.0000O

During this semester, I completed part of the
study, in collaboration with Ofer GABBER,
of the cohomological dimension of the fraction
field of excellent integral henselian local rings
with non perfect residue field, and its extension
to some more general schemes. I also completed
the writing of (the first version of) some notes
on Gabber’s technique (used in the above) in
order to make it available to a wider audience.
B.OOOO

1. Fabrice ORGOGOZO et Isabelle VIDAL,
Altérations et groupe fondamental premier
a p. Bulletin de la SMF, 131 (1) 2003.

2. Fabrice ORGOGOZO. Conjecture de
Bloch et nombres de Milnor. Annales de
I'Institut Fourier, fascicule 6, volume 53
(2003).

3. Fabrice ORGOGOZO. Motifs de dimen-
sion inférieure ou égale a un. manuscripta
mathematica, volume 115 (3), 2004.

4. Fabrice ORGOGOZO. Modification et cy-
cles proches sur une base générale. Inter-
national Mathematics Research Notices,
volume 2006 (2006).

5. Ofer GABBER et Fabrice ORGOGOZO.
Sur la p-dimension des corps, O O (2007).

c.oooo

1. p-dimension of henselian fields: an ap-
plication of Ofer Gabber’s algebraization
technique. OO0 O0O00O0O0O0OOO, 0000
(2006/9/4), OO (2006/11/18), OO OO
OO0O0oooo (2006/12/15).

2. Ofer Gabber’s uniformization, con-
structibility and affine Lefschetz theorems:
a sketch of proofs. 00 (2006/11/1,8,15).
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One of my results is an explicit form of the
generating function of local Gromov-Witten in-
variants of cubic surfaces at all genera (a joint
work with Satoshi Minabe). We use a deforma-
tion of a cubic surface to a nef toric surface and
the deformation invariance of Gromov-Witten
invariants.

Another result is to obtain multi-Hamiltonian
structures of Beauville’s completely integrable
system and its variant (a joint work with Rei
Inoue). We also relate our result to the previ-
ously known Poisson structures on the Mum-

ford system and the even Mumford system.

B.OOOO
1. Rei Inoue, Yukiko Konishi, Multi-
Hamiltonian structures on Beauville’s

integrable system and its variant, SIGMA
3 (2007), 007, 16 pages; math-ph/0610048.

2. Yukiko Konishi, Satoshi Minabe, Local

Gromov- Witten invariants of cubic sur-
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faces via nef toric degeneration, arXiv:

math.AG/0607187.

c.oooo

. Local Gromov-Witten invariants of cubic
surfaces via nef toric degeneration, 0 O O
00000000D000O000020070 1
0220,00000

. Local Gromov-Witten invariants of cubic
surfaces via nef toric degeneration, 0 O 0
O0000000O00oOooOooOo (2006
0120 260-280,0000)

. Local Gromov-Witten invariants of cubic
surfaces via nef toric degeneration, a short
communication at MSJ-THES workshop on
Noncommutativity (IHES, 20060 110 15
0-180)

. Flop invariance of the topological vertex,
O120000000000000000
0000000000 20060 100 250-
2800

. Jacobian variety and integrable system -
after Mumford, Beauville and Vanhaecke,
Oo000oDoOoOoOO0oOoOoo0ooo20060 10
gle,00ddoon

. Flop invariance of the topological vertex,
O00oDooooooooooooooon
OOooOoDooo20060 90 190-2200

. Jacobian variety and integrable system —
after Mumford, Beauville and Vanhaecke,
Tsuda College Mini-Workshop on Modu-
lar Forms, Calabi-Yau Varieties and String
Duality (00000 ,20060 80 20-30)

00 OO0 (SAKASAI Takuya)
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1. 0000000, 0000 acyclic closure
O00000o0o00o00oD AwtpFay 00 OO
Magnus 000000, 00000000000
goooooooooooooobooogg, o
000 Magnus 00 00O0O0O0OOOOOOOO
oooooooooooooooOo.0oooono
O00ooooooooooooooooon
ooooooooopooo,0o0ooooooo
goooOoOo,00000opooooooooOo
Oo00ooDooooooDoooog. ooo
0000000000 AutF 000000
O0,000000 AutFp 00OQOOOOO
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2. 0000000000, 00D0000000
Oo0ooooooooooooooooooo.
000,0000 (#.(5' x 8Y)\ DL (1> 2)
0000, AutFp 000000000000
ooooooooooo.

3. 00D0o0000ooooogouooopoogoag
ooD0O0o0oo,0oooooooooooon.

I am studying the structure of the mapping
class groups, groups of homology cobordisms of
surfaces and related invariants of 3-manifolds.
In this academic year, I obtained the following
results.

1.
the automorphism group Aut F2 of the group
I

showed that if an automorphism is induced

The Magnus representation is defined for
called the acyclic closure of a free group.

from a homology cobordism of a surface, the
corresponding Magnus matrix satisfies a cer-
tain non-commutative symplectic equality. As
a corollary, we see that the integer-valued
invariant obtained as the composite of the
representation and a degree map using non-
commutative rings vanishes when we restrict
it to the group of homology cobordisms. How-
ever, the composite itself is highly non-trivial
on Aut F39. In fact, by using it, I showed that
various subgroups of Aut F?% are infinitely
generated.

2.
cobordisms of higher dimensional manifolds.
In particular, I showed that for (#,(S! x
SH)\ D1, the monodromy homomorphism to
Aut F? is onto for every [ > 2.

I also observed the groups of homology
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3.

rect computation of the above mentioned de-

I studied some topics relating to the di-

gree map and did experiments by using a com-

puter.

B.OOOO

1. T. Sakasai: “The Johnson homomorphism
and the third rational cohomology group
of the Torelli group”, Topology and its Ap-
plications, 148 (2005), 83—111.

. T. Sakasai: “Homology cylinders and the
acyclic closure of a free group”, Algebraic
& Geometric Topology, 6 (2006), 603—631.

. T. Sakasai:

morphism and the second rational coho-

“The second Johnson homo-

mology of the Johnson kernel”, To appear
in Mathematical Proceedings of the Cam-
bridge Philosophical Society (2006).

. T. Sakasai:

variants for homology cobordisms of a sur-

“Higher-order Alexander in-

face”, To appear in the proceedings of
“Intelligence of Low Dimensional Topol-
ogy 2006”, World Scientific Publishing Co.
(2006).

. T. Sakasai:

tion and higher-order Alexander invari-

“The Magnus representa-
ants for homology cobordisms of surfaces”,
preprint (2006).

. T. Sakasai:

representation  for

“The symplecticity of the
Magnus homology

cobordisms of surfaces”, preprint (2007).

c.ooon

1. Johnson 0O OOO0DO0OOOODOOOO
obooboob,0 90000000000
000000, (0)00o ooooooo
oo, 20060 50.

. Alexander invariants for homology cobor-
disms of surfaces, D0 00000000
OO0,000000,20060 50.

. Higher-order Alexander invariants for ho-
mology cobordisms of a surface, Intelli-
gence of Low Dimensional Topology, O O
00,2006 0 70.



. Johnson’s homomorphisms and the ratio-
nal cohomology of subgroups of the map-
ping class group, Groups of Diffeomor-
phisms 2006, OO0 OO, 2006 O 9 O.

.0000o0ooDo0o0000D Magnus O
oobooooboooooooooo,oon
Oob 2006 0000000000000OO
gooooog,bogogon, 2006 O 9
a.

. Johnson’s homomorphisms and the ratio-
nal cohomology of subgroups of the map-
ping class group, D0 OO0 0O0OO0OOO
ooooo,0000,20060 100.

. The automorphism group of the acyclic
closure of a free group, 0O 000000
ogo,00o0o0o0ooobo,ooooooad
oooOg, 20060 120.

. Johnson’s homomorphisms and the ratio-
nal cohomology of subgroups of the map-
ping class group of a surface, 0000 0O
oooooooooo,0ooooo, 00
oo0o,20070 10.

. Homology cobordisms of surfaces and au-
tomorphisms of the acyclic closure of a free
group, 1000000000 OOOOO,
oooooo,0o0o0o0,20070 10.

10. Homology cobordisms of surfaces and au-
tomorphisms of the acyclic closure of a free
group, 00000000000 /00000O
gooOo,00p0oobDooOO,o0o0000,

20070 10.

00 OO0 (SATOH Takao)
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ubobooboboo 200000000000
gbooobobooooobobooooooboo
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0o00o0oooo IA, 0000000000 og
00000000 00AwF, 00000000
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Our main research interest is the automorphism

group Aut F,, of a free group F,. Classically,



Aut F,, has been studied as the automorphism
group of the fundamental group of a certain
surface with pioneer works by Dehn, Nielsen,
Magnus in 1910’s. It is well known that Aut F;,
contains a braid group and a mapping class
group of a surface. Let H be the abelianiza-
tion of F,,. We denote by IA, the subgroup
of Aut F,, consisting of automorphisms which
act H trivially. The group I A, is a free group
analogue of the Torelli group of the mapping
class group, and is called the TA-automorphism
group. In this research our aim is to compute
the integral homology groups of I A,, by study-
ing twisted homology groups of Aut F;, and the
associated Lie algebra of I A,,. In the following,

we mention our research briefly.
e Twisted homology groups of Aut F),

Twisted homology groups of Aut F),, play im-
portant roles in the study of the integral homol-
ogy gorups of T A,. Recently, Galatius showed
that the stable integral homology groups of
Aut F,, are isomorphic to those of the sym-
metric group of degree n. However, there are
few results for twisted homology groups. We
are also interested in the study of the differ-
ences between twisted homology groups of the
mapping class group and Aut F,, using a re-
sult due to Shigeyuki Morita. In this research,
we computed the twisted first homology groups
and second rational homology groups of Aut F;,
with coefficients H and its dual group H*, us-
ing a finite presentation for Aut F;, due to Ger-

sten.
e Associated Lie algebra of 1A,

Subgroups A, (k) of Aut F,,, consisting of au-
tomorphisms which act on the (k + 1)-st nilpo-
tent quotients of Fj, trivially, define a central
dscending filtration of IA,. It is called the
Johnson filtration of IA,. The graded sum
gr(A,,) has a graded Lie algebra structure in-
duced from the commutator bracket on IA,,
and it is called the associated Lie algebra of
ITA,. Each graded quotient of the Johnson fil-
tration can be considered as an approximation
of TA,, and they also play important roles in
the study of the integral homology groups of
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IA,.

homomorphism 7 from the graded sum gr(A,,)

Now, there exist a graded Lie algebra

to the derivation algebra of the free Lie alge-
bra generated by H. This map 7 is called the
Johnson homomorphism of Aut F},. By defini-
tion, the degree k-part 7 of 7 is injective for
each k, but not surjective in general. In this
research, we studied new obstructions for the
surjectivity of the Johnson homomorphism 7y,
and determine the structure of the cokernel of
7k for degrees 2 and 3. Furthermore, studying
a property of the Morita’s trace map, we also
showed that if we restrict the Johnson homo-
morphism 7 to the Lie subalgebra generated
by the degree 1-part, there exists an exterior

product of H in the cokernel of 74 for odd k.
B.OOOO

1. T. Satoh: “Twisted first homology groups
of the automorphism group of a free
group”, Journal of Pure and Applied Al-
gebra, 204 (2006) 334-348.

. T. Satoh: “New obstructions for the sur-
jectivity of the Johnson homomorphism of
the automorphism group of a free group”,
Journal of the London Mathematical Soci-

ety (2) 74 (2006) 341-360.

. T. Satoh:

gruence TA-automorphism group of a free

“The abelianizetion of the con-

group”, Mathematical proceedings Cam-

bridge Philosophical Society, to appear.

. T. Satoh:

groups of the automorphism group of a free

“Twisted second homology

group”, Journal of Pure and Applied Alge-

bra, to appear.

. T. Satoh: Twisted first homology group of
the automorphism gorup of a free group,
000000000 00000 1343, 00
dodoooooodooooodnd2003
0 100, 25-30.

. T. Satoh: Twisted first homology group of
the automorphism gorup of a free group,
00o0ooooooooog 1387, 00
Odo0odUooooooooooooo
110, 2004 0 70, 144-149.



7. T. Satoh: Twisted second cohomology
group of a finitely presented group, O O
000000o0OoDOoog 1393, 0000
0000000 surgery1J20040 90, 106—
114.

. T. Satoh: Some remarks on the John-
son homomorphism of the automorphism
group of a free group, OO0 O OO0OOOO
00000 1449, 00000000000
00O000,20050 90, 56-71.

. T. Satoh: On the Johnson homomorphism
of the
automorphism group of a free group, 0 O
goooooboooob,obooood
000000000o0ooooooooo, to

appear.

10. T. Satoh: The abelianization of the con-
gruence

TA-automorphism group of a free group, 0
gooooboooooooo,oboood

googood, to appear.

c.ooog

. Twisted second homology groups of the
automorphism group of a free group, O
00000000, 0000000000
00,20050 120 200.

.00000ooood JohnsonOOOO0O
goboo,oboooooo,ocoboogo
goooog,20060 50 160.

. 000000 1A00DDOO0O0DOOODOO
goo,bo0o0boooooobogb,an
obooobooooo,20060 50 250.

.00000ooood JohnsonOOOO0O
gobod,obooboooooboooo, o
gboooooooogoobob, 20060 50
300.

. 0000b0o0bood Johnson OO OO DO
goooo,0s30000000ooon
obooboo,bobooo0oo0ooooboan,
20060 80 80J.

.gbobobooooooobgob 2000
gboboooooooooooboobon
oooooooboooo,20060 90 200.
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. On the second homology group of the IA-
automorphism group a free group, 0 330
gobooooooo,booooooon,
20060 110 220.

. On the second homology group of the IA-
automorphism group of a free group, 0 O
o0ooooooooooooooooo
O00O0,00000000000, 20060
120 60.

. Twisted homology groups of the automor-
phism group of a free group, CTQM Topol-
ogy Seminar, Aarhus University, Den-
mark, 17 January 2007.

10. OO00OO0O0O0DOOO JohnsonOO O OO
uboobog,bgboboboao,aooan

oooooooo,20070d 10 300.
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. Besov,Triebel-Lizorkin 0 0 0 O O
. Modulation O OO 00O
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gooooo

gooooad

o00oooUoDooooooooooooooo
000 Y. Sawano and H. Tanaka, Sharp max-
imal inequalities and commutators on Morrey
spaces with non-doubling measures, to appear
in Taiwanese Math. J. 0O O00O0OOO0O0O0OO
OO000ooOooooooooooooooon
00000000000 0000d RadonO OO
g00o0o0o0ooooOoooooooooooo
00000 Y. Sawano and H. Tanaka, Mor-
rey spaces for non-doubling measures, Acta
Math. Sinica 21 no.6, 1535-1544, Y. Sawano,
l9-valued extension of the fractional maximal
operators for non-doubling measures via poten-

tial operators, International Journal of Pure



and Applied mathematics, 26 (2006), no. 4,
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000000000000 Morrey OO QOQO
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In this academic year I had four plans of the

research.

1. Analysis on the measure spaces coming

with a non-doubling measures.

2. Analysis on the Besov / Triebel-Lizorkin

spaces.
3. Analysis on the Modulation spaces

4. Private seminar and writing a textbook on

harmonic analysis.

1.

This part covers the papers 1-5. The paper
No. 1.
revisits the paper Y. Sawano and H. Tanaka,

is written by a single author, which

Sharp maximal inequalities and commutators
on Morrey spaces with non-doubling measures,

to appear in Taiwanese Math. J.. The paper
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No. 2, written jointly with T. Sobukawa at
Okayama University and H. Tanaka at the Uni-
versity of Tokyo, contains the re-investigation
This re-

search is based on Y. Sawano and H. Tanaka,

of the fractional integral operators.

Morrey spaces for non-doubling measures, Acta
Math. Sinica (2005) 21 no.6, 1535-1544 and 19-
valued extension of the fractional maximal op-
erators for non-doubling measures via potential
operators, International Journal of Pure and
Applied mathematics, 26 (2006), no. 4, 505
523. This work was done jointly with Profes-
sor Takuya Sobukawa in Okayama University
and Dr. Hitoshi Tanaka.
discussed the relationship between the Cam-
The

4th article is a preparatory one for our paper

In the paper 3 we
panato norms and the Morrey norms.

No 5. I have generalized the definition of the
Morrey norm defined in the aforementioned pa-
per. In 5th paper I have discussed the Morrey-
compactness of the commutators jointly with
Satoru Shirai in Yamagata University.

2.

The part corresponds to the paper No 6-No 9.
We have discussed the delay equation jointly
with Dr. Tsuyoshi Yoneda in the paper No
6. In the article No 7 I refined the Riemann-
Lebesgue theorem jointly with Dr. Tsuyoshi
Yoneda. In the article No 8 I have considered
the atomic decomposition with the weight w in
the class wider than A,. Finally in the paper
No 9 we have discussed the atomic, molecule
and quarkonial decompositions on the function
spaces which are the mixture of the Morrey and
Besov / Triebel-Lizorkin spaces.

3.

We have investigated a molecule decomposi-
tions on modulation spaces jointly with Masa-
haru Kobayashi in Science University of Tokyo
in the paper No 9. The paper contains various
applications.

4.

In this year, I have held a seminar on the
Besov spaces and the Triebel-Lizorkin spaces,
which dealt with the elementary properties of
the function spaces as well as the quarkonial

decomposition and its applications.



(The seminar was made up of 32 talks.)

B.OOOO

1.

10.

. Y. Sawano and T. Yoneda,

Y. Sawano, A vector-valued sharp maxi-
mal inequality on the Morrey spaces with
non-doubling measures, Georgian Math-
ematical Journal, 13 (2006) Number 1,
153-172.

. Y. Sawano, T. Sobukawa and H. Tanaka,

Limiting case of the boundedness of

fractional integral operators on non-

homogeneous space, Volume 2006 (2006),
Article ID 92470, 16 pages

. Y. Sawano and H. Tanaka, Equivalent

norms for the Morrey spaces with non-
doubling measures, Far East J. Math. Sci,
22 no 3, 387-404.

. Y. Sawano, Generalized Morrey spaces for

non-doubling measures, in preparation.

. Y. Sawano and S. Shirai, Compact commu-

tators on Morrey spaces with non-doubling

measures, in preparation.

Quarko-
nial decomposition suitable for functional-
differential equations of delay type, to ap-
pear in Mathematische Nachrichten.

. Y. Sawano and T. Yoneda, On the Young

theorem for amalgams and Besov spaces,
to appear in International Journal of Pure
and Applied mathematics.

. M. Izuki and Y. Sawano, Atomic de-

composition for the weighted Besov /
Triebel-Lizorkin spaces with A;‘)C weights,

in preparation.

. H. Tanaka and Y. Sawano, Decomposi-

tions of Besov-Morrey spaces and Triebel-
Lizorkin-Morrey in
Math. Z.

spaces, to appear

M. Kobayashi and Y. Sawano, Molecule
decomposition of the modulation spaces
MS

p.q» 11 preparation.
,
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10.

. Morrey spaces for non-doubling measures,

Seminari Analisi (Barcelona O 0O), June
2005.

. doubling0O0OO00O0OOCDOOO Morrey

00000000 oo0oooooooon
o0o0ooo00* ocooooooooog ™,
July 2005.

. Non-doublingO0 O 0O Morrey 00O OO0,

gbooobooooboobooooooboo

. Fractional integral operator for general

measure, Third International Conference
of Applied Mathematics, August 2006,
Burgaria.

. Sharp maximal inequalities and commuta-

tors on Morrey spaces with non-doubling
measures, Third International Conference
of Applied Mathematics, August 2006,

Burgaria.

. Morrey spaces for non-doubling mea-

sures, ICM informal seminar, August 2006,

Spain.

. Morrey spaces for non-doubling measures,

21st MINI-CONFERENCE IN HAR-
MONIC ANALYSIS, Auburn University,
August 2006.

. A quarkonial decomposition for Besov-

Morrey spaces and Triebel-Lizorkin
spaces, 0 000 0O0O00OOOODOOOO
00000000, December 2006.

. Molecule decomposition of the modulation

spaces MP4 OO0 0O0O0O0OOOO0O, Jan-
uary 2007.

Nonhomogeneous 00D 00000000
OO00DoDoooooooooooooon
000og (2007).
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My major is algebraic number theory, and I am
studying by means of the theory of prehomo-
geneous vector spaces and their zeta functions.
Main results in this year are included in the
papers [5-8].

Papers [5,7] are continuing research from the
previous year and distributions of cubic alge-
bras are studied in them. Let Oy be the ring
of integers of an algebraic number field k. We
denote by €(Oy) the set of isomorphism classes
of locally free rank 3 Oy-algebras that are in-
tegral domains. In [5,7] I studied the distribu-
tions of discriminants of €(Oy) using the zeta
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functions for the space of binary cubic forms.
Proportional constants corresponding to split-
ting conditions at each place are determined,
and when k is a quadratic field, I showed that
the Steinitz classes in €(Oy) are not uniformly
distributed if and only if the class number of k&
is a multiple of 3. It is likely that this is the first
unequidistribution result of the Steinitz classes.
(The Steinitz class of R € €(Oy) is the ideal
class [a] of the ideal a which gives an Og-module
isomorphism A%R 22 a; hence the Steinitz class
takes the value in the ideal class group.)

In [6] I gave a refinement of Wright-Yukie’s the-
ory, and using this I gave the rational orbit de-
compositions of almost all the remainig k-forms
of the representations they treated.

The objects treated in [8] are the zeta func-
tions for the space of binary cubic forms for
various lattices. We study on the analogy of so
called “Ohno’s conjecture” which states that
there exists simple relations between zeta func-
tions for the space of binary cubic forms. (This
was proved by Jin Nakagawa.) It is shown that
there are 5 pairs of invariant lattices, and zeta
functions for 3 pairs of the lattices have linear
relations, and for other 2 pairs do not.

For other papers, [2,3] are accepted for publi-

cation. I'm submitting a revised version of [4].

B.OOOO

1. T. Taniguchi,“A mean value theorem for
orders of degree zero divisor groups of
quadratic extensions over a function field”,
J. of Number Theory,109-2 (2004), 197-
239.

. T. Taniguchi,“On the zeta functions of
prehomogeneous vector spaces for a pair
of simple algebras”, math.NT/0403253, to

appear in Annales de I'Institut Fourier.

. T. Taniguchi, “On proportional constants
of the mean value of class numbers of
quadratic extensions”, math.NT/0410060,
to appear in Trans. Amer. Math. Soc.

. T. Taniguchi,“A mean value theorem for
the square of class number times regu-

lator of quadratic extensions”, math.NT/



0410531, preprint, 2004.

. T. Taniguchi, “Distributions of discrim-

inants of cubic algebras”, math.NT/

0606109, preprint, 2006.

. T. Taniguchi, “On parameterizations of ra-
tional orbits of forms of some prehomoge-
neous vector spaces”’, math.NT/0608657,
preprint, 2006.

. T. Taniguchi,“Distributions of discrimi-
nants of cubic algebras II”, math.NT/
0606109, preprint, 2006.

. Y. Ohno, T. Taniguchi, and S. Waka-
tsuki, “On relations among Dirichlet series
whose coefficients are class numbers of bi-

nary cubic forms”, in preparation, 2007.

c.oogog

. Zeta functions of k-forms of prehomoge-
neous vector spaces and related density
theorems, Number Theory seminar, Okla-
homa State University, 0 O 0O O, March
2005.

. Zeta functions of k-forms of prehomoge-
neous vector spaces and related density
theorems, Number theory seminar, Not-
tingham University, 0 0 O O, July 2005.

. Zeta functions of k-forms of prehomoge-
neous vector spaces and related density
theorems, Japanese-German number the-
ory workshop, Max Planck 000,000,
July 2005.

. Some mean value theorems for the square
regulator of
quadratic extensions, 000000000
000, RIMS, 20050 100.

of class numbers times

. On the zeta function for the space of bi-
nary cubic forms and distributions of dis-
criminants of cubic ring extensions, 0 0 O
Oo0oo0do, L-00,000000, RIMS,
20060 10.

. Districutions of discriminants of cubic al-
gebras, 00O O0OO0OOO, 0000, 2006
040.
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. Distributions of discriminants of cubic al-
gebras, workshop “Rings of Low Rank”,
Lorentz Center, Leiden University, 0 O O
O, June 2006.

. 30000000 DirichletDOOO0ODO,O
ocoooo"oooooooogr,bogdo,
20060 70.

.gbobobooooooobooobooobooon
oboooooooooooboboobon
ooogo20060 1200
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My research interest is the derived categories
of coherent sheaves on algebraic varieties, in
the viewpoints from minimal model theory and
mirror symmetry. The results in this year is
the following.

(1) The new construction of a class of
autoequivalences on derived categories
It is known that there exists a class of autoe-
quivalences on derived categories called “spher-
ical twists”. Under mirror symmetry, it cor-
responds to the Dehn twists along Lagrangian
spheres. It is associated to the objects called
“spherical objects”, and I generalized this no-
tion to give a new class of autoequivalences
on derived categories. The typical example is
the following. Let X --» X be the flop at a
(0.—2)-curve. Then applying the derived equiv-
alences D(X) = D(X1), one obtains the autoe-
quivalence D(X) 5 D(X), but since (0, —2)-
curve does not provide a spherical object, it is
not described by the spherical twist. My gen-
eralized construction covers this example.

(2) The description of the space of sta-
bility conditions for three dimensional
Calabi-Yau fibrations

In the last year, I studied the space of stability
conditions for the triangulated categories as-

sociated to a three dimensional crepant small
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resolution. In this year I generalized this result
in a more general situation, and described the
space of stability conditions Stab(X/S) for the
triangulated category associated to a three di-
mensional Calabi-Yau fibration f: X — S and
0 € S, defined by

D(X/8) ={E € D(X) | Supp(E) C f~'(0)}.

Firstly in the case of a flat elliptic fibration, I
showed that there exists a chamber structure
on Stab(X/S) with each chamber corresponds
to a minimal model g: W — S, and there ex-
ists a continuous map to the vector space of

numerical classes of R-divisors N1(X/9),
Z: Stab(X/S) — N'(X/S),

such that Z is a regular covering map onto
its image. Furthermore I described the image
of Z (open subset of N'(X/S) explicitly. In
the case of a smooth K3 fibration, I compared
Stab(X/S) and the space of stability conditions
on f~1(0). Moreover I applied the techniques I
developed in proving this result and determined
the group of autoequivalences on the triangu-
lated category associated to cA,-singularities.
In describing this result, the class of autoequiv-
alences I constructed in (1) is needed. This
method is the first one which gives a mathe-
matical applications of the theory of stability
conditions, so I expect that it will be developed
further.

B.OODOO
1. Y. Toda: “Stability conditions and
Calabi-Yau fibrations”, preprint,

math.AG.0608495 (2006) 1-27

2. Y. Toda: “On a certain generalization of
spherical twists”, Bulletin de la SMF (to
paper), (2006) 1-14

3. Y. Toda
crepant

math.AG.0512648 (2005) 1-24.

“Stability conditions and

small resolutions”, preprint,

4. Y. Toda
Fourier-Mukai

math.AG.0502571 (2005) 1-23

“Deformations and

transforms” reprint
b b



5. Y. Toda :
and canonical divisors”, Compositio Math.
142 (2006) 962-982.

“Fourier-Mukai transforms

c.0o0n

. Stability conditions and autoequivalences
on cA-type singularities, 10000000,
0o0poooooooooogo, 20070 2
O.

. Stability conditions and autoequivalences
on cA-type singularities, 0 0000000
ocooooooooooOo,oooooo
gooooooo,20060 120.

Stability conditions and Calabi-Yau fibra-
tions, Higher dimensional algebraic geome-

try, echigo yuzawa, Japan, December 2006.

. Stability conditions and Calabi-Yau fibra-
tions, 00000000, 0000000
0,20060 11 0.

. Stability conditions and Calabi-Yau fibra-
tions, 00 O0OOO, 0000, 20060 6
0.

Stability conditions and Calabi-Yau fibra-
tions, 000 O000OOO,00000, 2006
060.

. On a certain generalization of spherical
twists, KIAS school on derived categories,
KIAS, Korea, April 2006.

. On a certain generalization of spherical
twists, Higher dimensional algebraic ge-
ometry Tokyo April 2006, University of
Tokyo, Japan, April 2006.

. Stability conditions and crepant small res-
olutions, Recent developments in Higher
Dimensional Algebraic Geometry, Johns
Hopkins University, United States, March
2006.

10. Stability conditions and crepant small
resolutions, Higher dimensional algebraic
geometry February 2006, University of

Tokyo, February 2006.
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000000000D00000000 Kummer
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I study the higher algebraic K-group defined
for logarithmic schemes. In general, for a given
logarithmic scheme, we can define its Kummer
etale K-group by using the category of vector
bundles on the Kummer etale ringed topos as-
sociated to it.

We can expect that, under some suitable formu-
lations, we have a Riemann-Roch type theorem
for this kind of K-groups for a class of proper
morphisms of logarithmic schemes. I am con-
sidering the formulation and the proof of this
“Kummer etale Riemann-Roch theorem” and
its applications.

Now I obtain a formulation of the theorem and
its proof in a special case where the target loga-
rithmic scheme is a spectrum of an algebraically
closed field endowed with trivial logarithmic
structures and the morphism is proper, smooth

and logarithmic smooth.

B.OOOO

1. K. Hagihara: “Structure Theorem of
Kummer Etale K-group”, K-theory 29

(2003) 75-99.

2. K. Hagihara: “On the group structure of



Kummer étale K-group”, DO O0O0O00OO
000 WB¥re OO0DOOOO0OODOOOODOO
(2004).

. K. Hagihara:

Hodge theory to the coniveau filtration”,

“An application of p-adic

Appendix to “p-adic étale Tate twists and
arithmetic duality” by K. Sato, to appear
in Ann. Sci. Ecole. Norm. Sup. (4).

c.0oO0no

. Structure theorem of Kummer etale K-
groups, 00O OUO0OO0O, 000000
dooooooo, 20030 60.

. Kummeretale K 0000000000, 0O
200000000,00000010, 2003
or7Qd.

. Kummer etale K 000000, 0000
gobooboo,0o0o0boooboboob,
20030 120.

. An introduction to Voevodsky’s category
of mixed motives, 0000 O0O0O0O0ODO,
0dpoDodoooooooooo, 20050 12
O.

. Milnor-Bloch-Kato OO O OO, O 200
0o0ooDoo,00o0ooooooooo
ao, 20060 90.

. Mimor0O0OO0O,0200000000,
gboooobgobooooan, 20060 9
a.
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To elucidate the mathematical principle behind
McKay’s FEg-observation on the Monster sim-
ple group, the author noticed that it would be
a key trick to relate the moonshine vertex op-
erator algebra to the Z,-orbifold construction
of the Leech lattice VOA. It is generally quite
difficult to show that a vertex operator alge-
bra obtained by an orbifold construction is re-
ally isomorphic to the moonshine vertex oper-
ator algebra. Instead, the author performed
an orbifold construction on the moonshine ver-
tex operator algebra first and then identified it
with the Leech lattice vertex operator algebra.
To define an automorphism on the moonshine
vertex operator algebra explictly, the author
considered Ising frames inside it. The author
together with C.H. Lam developed a general
structure theory of framed vertex operator al-
gebra in [9]. Based on the results obtained in
[9], C.H. Lam and the author proved in [10] that
a framed vertex operator algebra with central
charge 24 is isomorphic to the moonshine ver-
tex operator algebra if its weight one subspace
is trivial. This is a weaker version of Frenkel-
Lepowsky-Meurman’s uniqueness conjecture of
the moonshine vertex operator algebra. It is

worthy to note that a Zs-orbifold construction



of the framed vertex operator algebra satisfy-
ing our assumption in [10] is isomorphic to the
Leech lattice vertex operator algebra, which is
the key idea in [10].

B.OOOO

1. C.H. Lam, N. Lam and H. Yamauchi, “Ex-
tension of unitary Virasoro vertex operator
algebra by a simple module”, Int. Math.
Res. Notices 11 (2003), 577-611.

2. S. Sakuma and H. Yamauchi “Vertex op-
erator algebra with two Miyamoto invo-
lutions generating S3”, J. Algebra 267
(2003), 272-297.

3. H. Yamauchi, “Modularity on vertex oper-
ator algebras arising from semisimple pri-
mary vectors”, Int. J. Mathematics 15
(2004), 87-109.

4. H. Yamauchi, “Module categories of sim-
ple current extensions of vertex opera-
tor algebras”, J. Pure Appl. Algebra 189
(2004), 315-328.

5. H. Yamauchi “2A-orbifold construction
and the baby-monster vertex operator su-
peralgebra”, J. Algebra 284 (2005), 645
668.

6. C.H. Lam, H. Yamada and H. Yamauchi,
“Vertex operator algebras, extended Fg
diagram, and McKay’s observation on
the Monster simple group”, to appear in
Trans. Amer. Math. Society.

7. C.H. Lam, H. Yamada and H. Yamauchi,
“McKay’s observation and vertex operator
algebras generated by two conformal vec-
tors of central charge 1/2”, Internat. Math.
Res. Papers 3 (2005), 117-181.

8. C.H. Lam, S. Sakuma and H. Yamauchi,
“Ising vectors and automorphism groups
of commutant subalgebras related to root

systems”, to appear in Mathematische
Zeitschrift.

9. C.H. Lam and H. Yamauchi, “On the

structure of framed vertex operator alge-
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bras and their pointwise frame stabilizers”,
preprint, math.QA/0605176.

C.H. Lam and H. Yamauchi, “A charac-
terization of the moonshine vertex opera-
tor algebra by means of Virasoro frames”,
to appear in Internat. Math. Res. Notices.;
math.QA/0609718.
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. Representation theory of simple current

extensions of a vertex operator algebra,
International Conference on Infinite Di-
mensional Lie Algebra & Its Applications
Harish-Chandra Research Institute, Alla-
habad, December 2005.

. Vertex operator algebra and McKay’s Ejg

observation on the Monster, 0 20000
0000000,00000,20060 20

. Extension of vertex operator algebras, One

Day program on finite groups and vertex
operator algebra, National Center for The-
oretical Sciences (South), Tainan, Febru-
ary 2006.

. McKay observation, Glauberman-Norton

observation and Miyamoto involutions, In-
ternational Symposium on Finite Groups
and Related topics, Curreac Hamamatsu,
March 2006.
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9. 2A-elements of the Babymonster and
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ooooooooooooog,ooon, 2006
0120

10. Modularity on vertex operator algebras,
Mini Workshop on Lie algebra and repre-
sentation theory, National Center for The-
oretical Sciences (South), Tainan, January
2007.
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A compact torus action on a nonsingular toric
variety is locally weakly equivariantly diffeo-
morphic to the standard representation of the
compact torus. In general, a torus action which
has such a property is said to be locally stan-
dard. In 1991, Davis-Januszkiewicz focused on
manifolds equipped with locally standard torus
actions whose orbit spaces are simple convex
polytopes (such manifolds are now called quasi-
toric manifolds), and showed that they still
have similar fascinating combinatorial proper-
ties as in the case of original toric varieties. Af-
ter their work, several researches about a topo-
logical generalization of the toric theory have
been done.

Inspired by these works, I recently study the
following object. Let X be a 2n-dimensional
manifold without boundary. Consider a coor-
dinate neighborhood system of X which sat-

isfies the following properties; each coordinate
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neighborhood is homeomorphic to an open sub-
set of C™ which is invariant under the stan-
dard T™-action, and on an overlap of two co-
ordinate neighborhoods, overlap map is weakly
equivariant diffeomorphic. (We call an equiva-
lent class of such coordinate neighborhood sys-
tems a local T™-action on X modeled on the
standard representation, or more simply, a lo-
cal T™-action on X.) Then there exist an n-
dimensional topological manifold B with cor-
ners and a continuous map p: X — B which
is locally identified with the orbit map of the
standard T"-action on C". I classified mani-
folds with local T"-actions in the case where p
has a continuous section topologically. In gen-
eral, associated with a local T"-action, there
exist a principal Aut(7")-bundle on B and a
certain rank one lattice bundle on the codimen-
sion one stratum of the natural stratification of
B which is determined by the structure of a
manifold with corners. When p has a continu-
ous section, a manifold with local T"-action is
classified topologically by the pair of the princi-
pal bundle and the lattie bundle. A quasi-toric
manifold is an example of a manifold with lo-
cal T™-action whose p has a continuous section.
In this case, Davis-Januszkiewicz showed that
they are classified up to equivariantly home-
omorphisms by the characteristic map which
assign to each facet of the orbit space, a prim-
itive integral vector of the Lie algebra of T™
satisfying some smoothness condition. My clas-
sification is a generalization of that of Davis-
Januszkiewicz.

I obtained some topological results. If B has
a nonempty zero dimensional stratum, then
the fundamental group of X is isomorphic to
the one of B. Cohomology groups and K-
groups can be computed by using the Atiyah-
Hirzebruch-Leray spectral sequence for p. In
the case where X is four-dimensional, I gave
the method to compute the signature of X. All
these results are written in my preprint named
"Twisted toric structures” when both X and
B are oriented. (In this preprint, I call them a
twisted toric manifold.)

One of the important class of manifolds with lo-
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cal T™-actions is the class of Lagrangian fibra-
tions with nondegenerate elliptic singularities.
I gave the necessary and sufficient condition
for a manifold with local T™-action to become
a Lagrangian fibrations with nondegenerate el-
liptic singularities. In the case of nonsingular
Lagrangian fibrations, this condition has been

already known by Duistermaat.

B.OOOO

1. T. Yoshida
tures”, UTMS Preprint Series 2006-10
(2006), 40 pages. (Also available at
arXiv:math.SG/0605376.)

“Twisted toric struc-

. T. Yoshida : “On the geometric quantiza-
tion of the moduli space of flat connections
on a punctured Riemann surface”, Review
Bull. Cal. Math. Soc. 12 (2004), 97-108.

. T. Yoshida : “Quantization of the moduli
space of flat connections on a punctured
Riemann surface based on symplectic ge-
ometry”, thesis at the Graduate school

of Mathematical Sciences, University of
Tokyo (2003).

4. Y. Kamiyama and T. Yoshida :

plectic toric space associated to trian-

“Sym-

gle inequalities”, Geometriae Dedicata 93
(2002), 25-36.
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000000000, November 2006.

. Locally standard torus fibrations, MSJ-
THES Joint Workshop on Noncommutativ-
ity, IHES, France, November 2006.

. Twisted toric structures, International
Conference on Toric Topology, 0 0 00O

0, May 2006.

. Twisted toric structures, 0000000
000000,00000, February 2006.

. Twisted toric structures, 0 000000
00,000000, December 2005.



6. Twisted toric structures, 0000000
Oo00,0000, December 2005.

7. Perfect Bott-Morse function on Polygon
space, Recent Advances in Mathematics
and its Applications, Calcutta Mathemat-

ical society, India, December 2003.

8. 000 RiemannOOOO0OO0OOOOOOOO
obooboooooooog,2o0030b000
oooooobooo,booooog, July
2003.

9. Symplectic geometry of the moduli space
of flat connections on a punctured Rie-
mann surface, 00000, 00000,
June 2003.

10. Symplectic geometry of the moduli space
of flat connections on a punctured Rie-
mann surface, 00000000000, 0
Oooooo, June 2003.

(BOWEN Mark)
A.0000

I undertake research in nonlinear partial differ-
ential equations (typically of high-order), ex-
ploiting a combination of analytical and numer-
ical techniques in their study. Recently, I have
been primarily focussed on problems arising
from the study of interfacial dynamics develop-
ing under motion-by-curvature. The movement
of an interface through, for example, a per-
turbed cylindrical domain, generates a number
of interesting mathematical problems. In par-
ticular, stable pulsating travelling waves (be-
ing a generalisation of the classical fixed-shape
travelling wave solution) can appear. I em-
ploy matched asymptotic expansions and other
perturbation techniques to understand the so-
lution dynamics over various timescales. The
results are then compared to, and supported
by, detailed numerical simulations. I am also
studying pulsating travelling waves arising in
other contexts.

I also have an interest in problems featuring

high order degenerate diffusion equations. Such

problems arise, for example, in the investiga-
tion of thin film flows driven by surface ten-
sion and are important in modelling a variety
of phenomena appearing in the physical and
natural sciences, as well as from industry. The
high order nature of these problems introduces
particular difficulties from both analytical and
numerical standpoints. Recent research, with
a number of international collaborators has led
to a publications investigating both the mathe-
matical structure of these high-order equations
and also their applicability to physical process

control, such as in ink-jet printing.
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1. M. Bowen and T. P. Witelski: “The linear
limit of the dipole problem for the thin film
equation”, STAM J. Appl. Math. (2006),
66:1727-1748

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

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

“Nonlinear dynam-

4. GJB van den Berg, M. Bowen, J. R. King
and M. M. A. El-Sheikh: “The self-similar

solution for draining in the thin film equa-

tion”, Euro. J. Appl. Math. (2004),
15:329-346
5. T.P. Witelski and M. Bowen: “ADI

schemes for higher-order nonlinear diffu-

sion equations”, Appl. Num. Math.

(2003), 45:331-351

6. Bertozzi and M. Bowen: “Thin film dy-
namics: theory and applications”, NATO
Science Series, Sub Series II (2002), 75:31-
80
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1. “Two  dimensional instabilities  of
Marangoni and gravity driven films”

BAMC, 2003 (Southampton).



varieties.

1. Nicole,

. “Self-similar behaviour of the thin film
equation with ‘dam break’ initial condi-
tions” BAMC, 2004 (UEA)

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

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

ney).

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

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

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

. “Spreading and draining in thin fluid
films” Applied Analysis Seminar, 2006
(Tokyo).

. “Understanding Brownian Motion with
Mathematics”, JSPS Science Dialogue
Program, 2006 (Yamanashi).

NICOLE, Marc-Hubert
A 000D

I work on the arithmetic geometry of Shimura

Keywords: ~ Shimura varieties,

Langlands functoriality principle, theta corre-
spondence, purity conjectures, etale cohomol-
ogy, automorphic forms, abelian varieties, p-

divisible groups, vanishing cycles.

B.O0OOO (only published material).

M.-H., Vasiu,

Isogeny Conjecture for p-divisible Groups,

A., Traverso’s

8 pages, accepted for publication at Rend.
Sem. Mat. Univ. Padova, 2007.
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. Nicole, M.-H.,*

. Eyal

A Geometric Interpreta-
tion of Eichler’s Basis Problem for Hilbert
Modular Forms” , Algebraic Number The-
ory and Related Topics (Kyoto, 2005),
Surikaisekikenkyusho Kokyuroku, p.108-
118, 2006.

Z. Goren, with the assistance
of Marc-Hubert Nicole, Lectures on
Hilbert Modular Varieties and Forms, 280
pp., AMS-CRM Proceedings and Lecture
Notes Series, 2002.

. Bshouty, D., Hengartner W., Nicole M.-

H." A Constructive Method for Univalent
Harmonic Exterior Maps with Blaschke
Dilatation” , Proceedings of the Compu-
tational Methods and Function Theory
1997 International Conference (Nicosia),
99-115, Ser. Decomposi., 11,
World Scientific Publisher, 1999.
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Revisiting Eichler and Doi-Naganuma
with Hilbert Modular Varieties” : Nagoya
University, Japan, October 2006;

Traverso ' s Truncation Conjectures for
p-divisible groups” : Recent Developments
in the Arithmetic of Shimura Varieties and
Arakelov Geometry ” , CRM (Barcelona),
Spain, July 2006;

“

Geometric Avatars (mod p) of trace
equalities” : Seminar on Work in Progress,
Conference on Recent Developments in
the Arithmetic of Shimura Varieties and
Arakelov Geometry ” , CRM (Barcelona),
Spain, July 2006;

. 7A Geometric Interpretation of Eich-

ler’s Basis Problem for Hilbert Modular
Forms”, Waseda University, Japan, Febru-
ary 2006;

. 7"A Geometric Interpretation of FEich-

ler’'s Basis Problem for Hilbert Modular
Forms”: University of Tokyo, Japan, Jan-
uary 2006;



6. A Geometric Interpretation of Eich-
ler’s Basis Problem for Hilbert Modular
Forms”, RIMS Symposium on Algebraic
Number Theory and Related Topics” , Ky-
oto, Japan, December 2005;

7." A Geometric Interpretation of FEich-
ler’s Basis Problem for Hilbert Modular
Arakelov

Varieties

and
CRM

Forms”: Geometry

Shimura Seminar " ,

(Barcelona), Spain, October 2005;

8. A Geometric Interpretation of Eich-
ler’s Basis Problem for Hilbert Modular
Forms”: University of Milano, Italy, July
2005.
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. -Co-organization of the weekly graduate
student seminar, 2000-2003;

. -Co-organization of the student session,
Canadian Number Theory Association

meeting, May 2002;

. -Co-organization of the ISM Conference,
McGill U., April 2001.
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. -JSPS Postdoctoral Fellowship, 2005-2007;
. ISM Scholarship, 2003-2004;
. FCAR B-2 PhD Scholarship, 2000-2003;

. CRSNG ES-B Scholarship, 2000-2002.

0000 (NING O Wuging)

A.0DDODO

I have specific interests in inverse problems of
determining nonsymmetric differential opera-
tors by spectral data, and inverse problems of
determining nonlinear unknown terms for non-
linear partial differential equations. Next I will
introduce the problems and my results of the

past one year as follows.
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(1) Multidimensional Reconstruction of
Semilinear Term: I have obtained an al-
gorithm to reconstruct the semilinear term f
from Neumann boundary data 9,u|sox[o, 1) for

a parabolic equation
O — Au+ f(u) =0, in Q x (0,7,

u(z,0) =0in Q,
u=pondNx(0,T)

where (2 is a smooth bounded domain. Such an
inverse problem is extremely important in the
study of mathematical models for physics and

biology.

(2) Uniqueness for a nonlinear parabolic
inverse problem: I proved a uniqueness the-
orem for the inverse problem of determining
the nonlinear function a(:,-) for a nonlinear
parabolic equation a(u,z)u; = Au. This theo-

rem generalized many previous results.

(3) Inverse Problem for Traveling Wave:
Travelling waves in spatially inhomogeneous
media have gained much attention these days
in various fields of sciences including physics
and biology. Mathematical study of such trav-
elling waves has started only a little more than
a decade ago, and not much is understood
yet. We considered the problem of pulsat-
ing travelling waves for a one-dimensional dif-
fusion equation with periodic inhomogeneity:
Ut = Uz + b(x) f(u), where b(z) is a periodic
function. Here by “pulsating travelling waves”
I mean travelling waves whose wavefronts prop-
agate at periodically fluctuating speed. Our
first result is a uniqueness theorem for the in-
verse problem of determining the coefficient
b(x) from the measurement of the fluctuating
speed of travelling wavefronts, where we used

the fixed point approach.
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1. W.Q. Ning and M. Yamamotod “An in-
verse spectral problem for a nonsymmetric
differential operator: Uniqueness and re-
construction formula”, Integral Equations
Operator Theory 55 (2006) 273-304.



. W.Q. NingO “An inverse spectral problem

for a nonsymmetric differential operator:
Reconstruction of eigenvalue problem”, J.
Math. Anal. Appl. 327 (2007) 1396-1419.

. W.Q. Ning “On stability of an inverse

spectral problem for a nonsymmetric dif-
ferential operator”, J. Inverse Ill-posed

Probl. (to appear).

. W.Q. Ning and M. Yamamoto “The Gel’

fand-Levitan theory for one-dimensional
hyperbolic system with impulsive inputs”,

Inverse Problems (to appear).

. W.Q. Ning “On distribution-valued spec-

tral function for a nonsymmetric differen-
tial operator on the half line”, Submitted
to J. Inverse Ill-posed Probl.

. W.Q. NingO “A multidimensional recon-

struction of semilinear term for a reaction-

diffusion equation”, preprint.

W.Q. NingO “Uniqueness theorem for
a nonlinear parabolic inverse problem”,

preprint.

. H. Matano and 0 W.Q. NingO “An in-

verse problem for 0 pulsating O traveling

wave”, preprint.
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“Inverse spectral problem for a nonsym-
metric differential operator”, The 2nd In-
ternational Conference on Inverse Prob-
lems, Shanghai, China, June 2004.

. “An inverse initial-boundary value prob-
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pl(x)% - pg(x)%”, The 3rd Interna-

tional Conference on Inverse Problems,
Hokkaido, Japan, July 2006.

. “Uniqueness theorem for a nonlinear

parabolic inverse problem”, Kusatsu Sem-
inar, Kusatsu, October 2006.
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I work in algebraic quantum field theory. This
is an operator-algebraic approach to quantum
field theory. Specifically, my work is centered

around the two-dimensional theories.

B.OOOO

1. Rolf Dyre Svegstrup : “Endomorphisms on
Half-Sided Modular Inclusions”, J. Math.
Phys. 47 (2006)



0000000 (Research Fellow)
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An exact discretization and the Ultradiscretiza-
tion of a series of Hamiltonian systems have
been studied, which are classified by means of
a set of convex lattice polygons having the ori-
For the

case of weights being binomial coefficient, the

gin incide as a unique lattice point.

following facts have been obtained: (1) Such a
lattice polygon is always transformed into the
one of 16 typical polygons with some appropri-
ate linear transformation. (2) For every case
of the 16 above, there exists some discrete map
solved by the general solution to the continuous
Hamiltonian system and ultradiscretized into.
(3) Such discrete map is always regarded as the
rational solution to a coupled system of nonlin-
ear partial differential equations. (4) The gen-
eral solution to the ultradiscrete map is always
represented as a convex cone. (5) The set of
these 16 lattice polygons is semi-ordered with
the concept of blowing-up in toric variety. (6)

This semi-order clarifies the possible period of
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such (ultra)discrete map.
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Hamiltonian Systems”, Glasgow Mathe-
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gons”, J. Phys. Soc. Jpn. 74 (2005) 3167—
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The purpose of my research is to investi-
gate behaviors of solutions of semi-linear el-
liptic partial differential equations on sin-
gularly perturbed domains. 1 also calcu-
lated exact stationary solutions of the one-
dimensional Ginzburg-Landau equation and
the one-dimensional Cahn-Hilliard equation by

using Jacobi elliptic integrals.
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. Kosugi Satoshi and Morita, Yoshihisa:
"Phase pattern in a Ginzburg-Landau
model with a discontinuous coefficient in
a ring”, Discrete Contin. Dyn. Syst. 14
(2006), no. 1, 149-168.

. Kosugi Satoshi, “Ginzburg-Landau equa-
tions on non-uniform media”, Recent ad-
vances in elliptic and parabolic problems,
153-177, World Sci. Publ., Hackensack,
NJ, 2005.

. Kosugi Satoshi and Morita Yoshihisa
and Yotsutani Shoji, “Global bifurcation
structure of a one-dimensional Ginzburg-
Landau model”, J. Math. Phys. 46 (2005),
no. 9, 095111, 24 pp.

. Kosugi Satoshi and Morita Yoshihisa and
Yotsutani Shoji, “A complete bifurcation
diagram of the Ginzburg-Landau equation
with periodic boundary conditions”, Com-
mun. Pure Appl. Anal. 4 (2005), no. 3,
665—682.

. Jimbo Shuichi and Kosugi Satoshi, “Ap-
proximation of eigenvalues of elliptic op-
erators with discontinuous coefficients”,
Comm. Partial Differential Equations 28
(2003), no. 7-8, 1303-1323.



6. Kosugi Satoshi, “Semilinear elliptic equa-
tions on thin network-shaped domains
with variable thickness”, J. Differential

Equations 183 (2002), no. 1, 165-188.

00 OO0 (SAIKI Shin-ichi)
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I study the incompressible surfaces in 3-
manifolds, especially 4-punctured sphere bun-
dles over the circle. The final aim of this study
is to give the classification of all incompress-
ible surfaces in 4-punctured sphere bundles. I
described the shape of the incompressible sur-
faces “of 2-bridge knot complement type” in
4-punctured sphere bundles over the circle by
the method of Hatcher and Thurston and gave
a criterion for the connected and (non-) ori-
entability. As an application, I gave the list of
such incompressible surfaces with genus zero or

one.
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We study the codimension one foliations. Es-
pecially, we study the condition for the folia-
tions to be without holonomy, using the prop-
erties for the fundamental groups of the leaves
and for the differentiabilities of the foliations.
Moreover we study also the relation between
groups and the transverse stracture of the foli-
ations and the relation between foliations and

model categories.
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Delay equations are a fundamental math-
ematical tools when it comes to modeling
real-world phenomena. This year, I investi-
gated some particular nonlinear differential-
delay equations with mainly two motivations.
One is how we can find their exact special solu-
tions and the other is to find "good” structures

behind the solutions.

(1)  The Fermionic picture of the generalized
intermediate long wave hierarchies and the
intermediate nonlinear Schrodinger hierar-
chy are obtained. By virtue of these re-

sults, it was made clear that the symmetry
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behind the nonlocal soliton hierarchies are

certain infinite dimensional Lie algebras.

It had been known that these hierarchies
are obtained by posing a particular reduc-
tion condition on n-component KP hierar-
chies. Thus the central problem was that
how we can fit the reduction condition into

the bilinear identities.

(2) The car-following model describes one
dimensilnal trafic flow, which is written as

a partial differential-delay equation.

Using Hirota’s bilinear method, which
was originally developed for finding sloiton
solutions of soliton equations, two new

kink solutions are obtained.
B.OOOO
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Yang-Yang’s integral equation for Suther-
land lattice”, Theoretical and applied me-
chanics Japan 52 (2003) 223.

3. Y. Tutiya O “bright N-soliton solution
for the intermediate nonlinear Schrédinger
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4. Y. Tutiya M. Kanai 00 “Exact shock solu-
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(preprint)
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My research interest is the topology of the
space of all knots defined below.

Let n be an integer not less than three. An em-
bedding f : R! — R™ with the fixed behaviour
at infinity is called a long knot. Denote by K,
the spaces of all long knots or all framed long
knots in R™ with C*°-topology. I am studying
the case n > 3, and this year I obtained the
following results.

(1) description of the Poisson bracket
We study the homotopy fiber of the inclusion
K, <— Imm, which is a replacement of the
space of framed knots. Here Imm,, stands for
When

where

the space of long immersions in R™.
n > 3, D. Sinha proved K] — T\(EX;,
X, is a cosimplicial space associated with an
operad with multiplication, being equivalent to
the little n-balls operad. J. McClure and J.
Smith constructed an action of little disks op-
erad on such a totalization. Thus one can de-
fine a Poisson bracket (a Lie bracket which
is a derivation with respect to the product)
on H,.(K!), called the Browder operation. I
proved that this Poisson bracket is equivalent
to that explained below.

A. Bousfield introduced a spectral sequence
converging to the homology of a totalization.

In our case, it turns out that its E'-term coin-



cides with the ‘Hochschild complex’ of an op-
erad H,.(X2). On the Hochschild homology
(that is, its E?-term) M. Gerstenhaber and A.
Voronov defined a Poisson bracket, called the
Gerstenhaber bracket. Via the bracket, each
terms of the spectral sequence become Poisson
algebras.

Theorem. GrH,(TotX?,Q) is isomorphic to
E*°-term as a Poisson algebra. Where Gr is
the gradation associated with the filtration.

In this theorem, it is not essential that the op-
erad is equivalent to the little balls operad.
Thus we can generalize the theorem immedi-
ately. In particular, the same result holds for
the space of framed knots, thanks to P. Salva-
tore.

(2) non-triviality of the Browder opera-
tion

By the above theorem, we can compute the
Browder operation by using the Gerstenhaber
bracket defined on the Bousfield spectral se-
quence. Though the latter is also based on an
action of little disks (Deligne’s conjecture), its
algebraic formula was found first. Using this
formula, when n > 3 is odd, we can character-
ize a generator z of Hs,_g(K,,Q) in terms of
the Browder operation. This x is the first ex-
ample of cycles which does not arise from chord
diagrams, from which we can construct cycles
of IC,,.

B.ODOOO

1. K. Sakai:

siliev’s spectral sequence and the Bott-

“A relationship between Vas-

Taubes construction,” master’s Thesis,

University of Tokyo (2003).
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. On the space of all long embeddings R* —
R™ and loop spaces of configuration spaces,
Intelligence of Low Dimensional Topology
2005, 00000000D0O0O0COCOO2005
01100
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I have studied the geometry of cubic fivefolds.
In particular I have focused on how there are
The family of 2-

planes is parameterized by algebraic surface. It

2-planes on cubic fivefolds.

may be difficult to describe it in general situa-
tion, I have treated fivefolds on which us acts
and these deformations in order to get informa-
tion of general cubic fivefolds. I got some data

of Hodge structure, but more study is needed.
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My main area of research is mathematical anal-
ysis for inverse problems, particularly the study
of numerical reconstruction of solutions for in-
verse problems that appear in real-life prob-
lems. I proposed a numerical reconstruction
method on the basis of reproducing kernel
Hilbert spaces and applied to inverse problems
such as Cauchy problem for an elliptic equa-
tion, non-characteristic Cauchy problem for a
parabolic equation and back ward heat equa-
tion, etc. Numerical examples were shown to
demonstrate that the method is robust and ac-

curate.
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two-dimensional heat equations”, Inverse
Problems 22 (2006), no. 4, 1289-1305.
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Sciences, Hokkaido University, Sapporo,
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I studied about twistor correspondence for in-
definite metrics of signature (2,2), and ob-
tained the following two results. This twistor
correspondence is proved by C. LeBrun and
L. J. Mason and is a one-to-one correspondence
between ceratin families of holomorphic disks
and self-dual metrics of signature (2,2) which
satisfies a certain global condition, and this
condition is called Zollfrei condition.

First result is about singularities. I generalized
the formulation given by LeBrun - Mason. The
generalized statement is still a conjecture, and
the examples which is already obtained in the
study in 2005 is appreciated as the examples of
this conjecture.

Second result is about reduction. The theory
of reduction for metrics of signature (2,2) is ob-
tained by M. Dunajski - S. West and D. Calder-
bank, and I applied this to LeBrun - Mason’s
global theory. Then the local theory does not



work in the streight way, and one needs to treat
a certain singularity for a foliation structure.
I define a suitable setting to treat this phe-
nomenon nicely, and I obtained a description
for the twistor space corresponding to this set-
ting.

I also obtained the fact that, in the above set-
ting, the low dimensional structure which is in-
duced from the reduction theory is always the
standard one. In future, it is expected that,
by assuming the the more generalized setting,
one would obtain the more complicated theory
of reduction. Especially, it seems natural that
the theories of singularity and reduction above
would be combined, and the next problem is to

construct such a general theory.
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We successfully developed an algorithm which
numerically approximates the operator appear-
ing in the Kusuoka approximation for order
two and boosted it to the third order by the
Romberg extrapolation. This algorithm was
applied to pricing the Asian option under the
Heston model to see that the speed of the new
algorithm was 100 times faster than that of
the Euler-Maruyama scheme when the quasi
Monte-Carlo method was used with each of

these.
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Let 01,...0,_1 be the standard generators of

the braid group on n strings. If § is conjugate

+1
n—1

to a braid «y of the form (' where the word
3" does not involve o,_1, then this braid £ is
said to be Artin reducible. In this case, 8 has
the same closure as 3’ viewed as an n— 1-braid.
On the other hand, there are n-braids 8 which
are closure equivalent to n — 1 braids but are
not conjugate to any such braid ~. Let us call
them “Artin irreducible” braids. I am particu-
larly interested in detecting Artin irreducibility
of braids. For Artin irreducible braids, we need
to stabilize at least once during a sequence of
Markov moves in order to obtain a braid realiz-
ing its braid index. This year I have been con-
sidering an operation of weaving in a string to a
given braid as a generalization of stabilization
and its inverse operation as a generalization of
destabilization. My focus has been on study-
ing the relations among invariant train tracks
of braids that are closure equivalent and inter-

changeable by these operations.

c.ooog
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The Reidemeister torsion is defined for a CW-
complex and a representation of its fundamen-
tal group. I study this invariant and prop-
erties of a CW-complex, carried by its Rei-
demeister torsion. In particular, I investi-
gate the case that a knot exterior and SLy(C)-
representations of its fundamental group (this
is called knot group). I work on calculation
of the Reidemeister torsion for knot exteriors
and SLo(C)-representations of the knot groups
and attempt to describe this invariant by us-
ing various structures of the knot exteriors. In
this year, I made a collaboration with Jéromé
Dubois (University of Geneva) and Vu Huynh
(Vietnam National University). We have stud-
ied the Reidemeister torsion for twist knots and
SLo(C)-representations of their knot groups. It
is known that almost of twist knots are hyper-
bolic knots and each exterior has a complete hy-
perbolic structure. We can construct a SLy(C)-
representation of a twist knot group from this
hyperbolic structure. We call this represen-
tation holomomy representation here. In our
collaboration, we consider the computation of

the Reidemeister torsion for twist knot exte-



riors and SLy(C)-representations of their knot
groups and a description of the Reidemeister
torsion for the holonomy representations by
using the hyperbolic structures of the exteri-
ors. We have obtained the closed formula of
the Reidemeister torsion for twist knot exte-
riors and SLqy(C)-representations of their knot
groups. Moreover we can describe the Reide-
meister torsion for holonomy representations by
using the cusp shapes of twist knot exteriors.
We also made numerical computation for twist
knots under 22 crossing numbers and tabulated
these results.
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A a surface-link is a surface embedded in 4-
dimensional space R* .

Define 7 : R* — R3 by n(z,vy,2,t) = (z,y, 2).
We say that a surface-link F' is generic if each
point p € 7(F') is one of regular, double, triple,

branch points. Any surface-link F' can be ar-
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ranged to be generic by an ambient isotopy of
R*. We denote the set of regular, double, triple
and branch point by T'(F).

We say that a surface-link F' is pseudo-ribbon
if I(F) consists of only double points. Let F
be a pseudo-ribbon surface-link, I'(F') is circles
disjointly embedded in R®. We call them the
crossing circles of F.

Suppose that 7|z : F — R? is the restriction of
7 to F, and C is a crossing circle. (7|r)~1(C)
is two circles. We denote them by C!,C?. As-
sume that C! is below C? with respect to 7.Let
A be a regular neighborhod of C! in F, re-
move 7(IntA) — C from «(F). Doing the same
thing at every other crossing circle, we give the
crossing information. The diagram of a pseudo-
ribbon surface-link F' is the surface which we
get after the above operation to 7(F).

This year, we study diagrams of pseudo-ribbon
sphere-links. They consist of some spheres. We
classify them in case they consist of two spheres

and have less than seven crossing circles.

B.OOOO

1. Unknotting of pseudo-ribbon n-knots,
Journal of Knot Theory and Its Ramifi-
cations, Vol. 13, No. 2 (2004) 259-275

c.oooo

1. On Aiso’ s lemma about the projections of
pseudo-ribbon 2-knots, 0 0 000000
Oo00oOooooooo,2004000 280

. On Aiso’s lemma about the projections of
pseudo-ribbon 2-knots, 00 000000
O000oDooooomoooog, 2004
011090

. On projections of pseudo-ribbon sphere-
links, 0000000000000 O0O0O0O,
2006 0 120 190

00 OO (ISHITANI Kensuke)(COE-RA)
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000o0DOoDbOooooooooooOoooooa
0do00Do000obOo0oOooooooooooooa
do0ooooooooooooooooooad
O Ovalue function0 000000000000
000000 DOO000DOO0o0oo0DOOoOoooDoa
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0dooo0doooooooooooooooaad
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In this year, I studied the optimal execution
problem in the market model, taking a price
impact in consideration. We consider a market
model with several risky assets and one risk-
free asset. In this market, a trader executes the
holdings over a finite time interval. We consider
convex-cone-valued optimal strategies and de-
scribe the corresponding continuous-time value
function with respect to the trader’s optimiza-
tion problem. This is formulated as a stochastic
control problem and, under the basic assump-
tions on the convex cone and market impact, we
derive the value function of the continuous-time
model as the limit of the one of the discrete-
time model. We proved that the value function
satisfies the semigroup property and the conti-
nuity. We also showed that the value function
is characterized by a viscosity supersolution of

a certain Hamilton-Jacobi-Bellman equation.

B.OOOO

1. T. FUNAKI AND K. ISHITANIO Inte-
gration by parts formulae for Wiener mea-
sures on a path space between two curves,
submitted.

. H. ISHITANI AND K. ISHITANI: Invari-
ant measures for a class of rational trans-
formations and ergodic properties, submit-
ted.

. K. ISHITANIO On an Optimal Control
Problem in Mathematical Finance and Di-
vergence Theorem in Path Spaces, 0 OO
0oooo (2007).
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1. 000000000000000000a0
oooooooooo,ooooooobooo,
ooooooD, 20040 40.

.gbo0ob0boboobooboooooobooon
ooooooooo,ooooooooo,
oooooo, 20040 50.

gboooooooooboobobooboo
O,Wiener 000 0000000,0000
gooooono, 20040 50.

. Integration by Parts formulae for the
Wiener measures on a path space between
two curves, OO0 OO0 OQOOOGOQ,
OO0o0oo0oooooooo, 20040 100.

.gboobobooooooooooboooon
g, 00bo0ooooboooo,ooobooo
oo,20050 10.

. Optimal execution problem with convex-
cone-valued strategies in consideration of
market impact, 000000000000
Oo00,0000 ooo0OOg 20060 120.

oooobooooooooon
(OTGONBAYAR Uuye)

A.0D0DOO

O000000D00DO000 Baum-Connes O
ubobooboobooboboobobobobo
gooooboo

Continuing my work from last year, I worked
on the index theorem. In particular equivariant

index theorem and the local index theorem.

c.oooo

1. Property (RD) groups in noncommuta-
tive geometry, Operator Algebra Seminar
at University of Tokyo, Japan, November
2002

. The Baum-Connes conjecture for KK-
theory, Operator Algebra Seminar at Uni-
versity of Tokyo, Japan, January 2004



3. The Baum-Connes conjecture for KK-
theory, Seminar at the NCG Center, Uni-
versity of Copenhagen, Denmark, July
2005

. Introduction to the Baum-Connes conjec-
ture, Mathematical Physics Seminar at
Penn State University, USA, December
2005

0 00 ( YUAN Ganghua )
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go0oooooobooogoogno:
10Kirchhoff O O0O0O0OO OOQOOOOOO
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o(t)oa(x) 0000000 00() eC' 0000
D0A = {a,as, am} € Q™ 64 = 3 6,
j=1

0000, 6, 0eq;00000 DiracO0OO0O
oooooo0OO0O Aoooooooooooo
oooood

20 0000000Db L~e0b0obooooon
Schrodinger 0 000000 20000000
gooobooooooboooooooooooo
oboboobobobooboobooboooonog
obobooboboboboobooboooooo
gbooobooooon

In this year, I have studied the follow problems:
1.

nation of point sources in a Kirchhoff plate

I consider an inverse problem of determi-

equation. The source term that we will deter-
mine is o(t)da(x), where o(t) € C! is known,

A = {a17a27"' 7am} S va 514 = Z 5(1]'7 60,]'
j=1

denotes the Dirac delta function I proved the
uniqueness in determination of A.

2. Observability inequalities in L? space for
partial differential equation are very important
But for the Schrédinger

equation with L°°-potential which also depends

in the applications.

on time variable, such kind of observabilities
has not yet been obtained before. By us-
ing a new Carleman estimate, I derived an
observability inequality in L? space for the

Schrédinger equation.
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B.ODOOO

1. G. H. Yuard “H~! Carleman estimates for
parabolic equations and the Schrodinger
equation and the applications to inverse
problem and observability inequalities”, [
oooooooooo,ooono, 2004.

2. G. H. YuanO “Inverse problems for
plate equations, parabolic equations and
Schrédinger equations”, 00000000
ooo,0000o, 2007.

c.oooo

1. International Conference on Inverse Prob-
lems; Recent Developments in Theories
China, June

and Numerics, Shanghai,

2004.

. International Conference on Inverse Prob-
lems; Inverse problems in Applied Sci-
ences, Sapporo, Japan, July 2006.

00 00 (KAWAKAMI Hiroshi)
(COE-RA)
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0000 Painlevé DO0O0O0000DDODO Ma-
son 0 Woodhouse 1000 O00O0ODODOOOO
OOPainlevé 000 O0O0O0O0OOODOOOOO
Yang-Mills D00 O00000000000000O0
O0D0O0O0O000 Yang-Mills OO OO Atiyah-
Ward OO OO0OPainlevé 00 O0O00O0OD0OO
oooooooooogo

It is known, by Mason and Woodhouse, that we
can reduce the anti-self-dual Yang-Mills equa-
tion to the Painlevé equations by the suitable
reduction. I studied a generalization of Yang-
Mills equation to obtain a generalization of the
Painlevé equations. I am also studying the rela-
tion between the Atiyah-Ward ansatz solution
of the anti-self-dual Yang-Mills equation and

the solutions of the Painlevé equations.



B.OOOO

1. 00 00: “Yang-MillsOODOOODOOO
O007’000000000 (2004)0

.00 00: “Yang-Mills 00000000
000’00000 SFROOOO0O0O0O00O
0000000000000000000
0000000000000 No6O0OOO
00000000 (2005) 65-73.

. H. Kawakami: “Symmetries of bilinear

forms of Yang-Mills equation”, submitted.

c.0ogg

1. Yang-MillsOOODO0OOOOODOOOOO
gbooooooooooooboboo
oOoo0oo20040 800

2. Yang-Mills OO0 OO0O0O000O0OOCOO0OO
OO0 SFROOOOOOOOOOOODOOO
oobooooooboobooooobooooo
oo ooooooboobobooboo
gbooooOogoroboooooboz20040 900
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A 000D

000 KOOOO,000000000000
000 QK)ODOO0O0O000O00. 0000
0000,0000000000000,000
00000000,000,000000000,
000000000000000000000
000000000000000000.
0000000000, 0000000 Q(K)
0000000 HY(Q(K);A) 0000000
0 HL(Q(K);A)DDOODDOO0OO0OD. 000
W=R,Q DO0OO.
00000000,0000000000000
0000000000,00000000000
000000,00,000000000000
000000000000000000000
oo.
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oo0oooooooooooooo,onood
0000000000000 H(Q(K);zZ) O,
Eisermann O 0 0 0O 0O O Nelson-Litherland O
000ooooooooooOo,00oonn zZzez
ooooooooooDoooo,0ogoooad
0odD0DO0oooo0ooDOoDoooo. oooa
0, H4(Q(K);z) OODDODOODOOOO, KO
000000000 DOooooDOoooooogd
ooo.
00000U0ooUOo,bopoooooooa
0,0000000000000000D0000d
ooooooooooDooooooooo,  d
ooooooooooooooooooog,
H}(Q(K);Zz)y 00DDODO0DO0ODOOO0ODOOOOD
oog.

We can consider the knot quandle Q(K) for a
knot K, which is the complete invariant of K
but difficult for calculating. Therefore, we need
to construct methods to extract usable infor-
K).

One of these methods is to consider the homol-

mation from Q(

ogy groups H (Q(K);A) or the cohomology
groups Hi, (Q(K); A), where W =R, @, D.

I am concerned with the algebraic structures of
these (co-)homology groups and with topologi-
cal information which they reflect.

My recent result is concerning with this. From
Eisermann’s result and Nelson-Litherland’s re-
sult, we can prove that H%(Q(K);Z) is isomor-
phic to Z & Z.

nation to this correspondence. Precisely, each

I gave the topological expla-

cohomology class of H%(Q(K);Z) corresponds
to a set of simple closed curves on the tubular
neighbourhood of K.

Now, I am studying the algebraic structure of
the third cohomology group H3(Q(K);Z) by
constructing the algebraic method to calculate

it or clarifying the topological background.
B.OODOO

1. Y. Kimura :
Algebras giving Quandle Cocycle Invari-

“A Construction of Hopf

ants”, master’s thesis, University of Tokyo,
2004.

2. Y. Kimura : “Characterization of Fram-

ings via Quandle Cohomology”, preprint,



2006.

3. Y. Kimura :
Extensions of Knot Quandle”, preprint,
2007.

“Topological Realisation of

c.oogod

. Some Topics on Quandle Cocycle Invari-
ants, First East Asian School of Knots
and Related Topics, Seoul, Korea, Febru-
ary 2004.

. Hopf Algebras giving Quandle Cocycle In-
variants, International Graduate Course
Student Workshop for Knot Theory and
Related Topics, Osaka, Japan, July 2004.

. Quandle associated to Knots in a Handle-
body, 00 00O0OOODODO VI,LOOOOO
O, December 2004.

. Framing and Cohomology of knot quan-
dle, Second East Asian School of Knots
and Related Topics, Dalian, China, Au-
gust 2005.

. Topological Characterization of Second
Cohomology of Knot Quandle, Third East
Asian School of Knots and Related Topics,
Osaka, Japan, February 2007.

OO0 OO0 (SASAHIRA Hirofumi)
(COE-RA)
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O00000o0ooooooooso@3uoon
0oo0o0oooooooooooooooog
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XO0O0OOOOO non-spin 400000000
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(%) we(P) = wa(X), pi1(P)=0o(X) mod 8
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0000m(By) 2Z,000000000(X)0
XO0OOOoOoOooooo (xobooouoooo
0m(Bs) =1000000 (x)000000
D00000HY(BsZ:) 0 Z, 0000000
H'(B5;Z,) 00000 v, 0000

2] € Ho(X;Z), [S]-[Z] =0 mod 2000 0(E
0 homology class 00000 X ODOOOOO
00000000000000)0000 coho-
mology class p([¥]) € H*(B3;Z) 000000
0 ¥ 00 twisted Dirac operator 0 00O 0O
goooooooo

MpO POOODODOODODOOODODOO
0000y(X)DO XODODODODOODDOOOOOO
000000 (X) =24, a>000000
O0genericd X OODOOOOODOOO Mp
goboooooobooobobooboooboa
dmMp = 2d+1,d > 000000000
Mp O non-compact 00000 [X4],...,[24] €
Hy(X;Z), [X]-[2,] =0 mod 20000 pair-

ing

ax ([Z1],- -, [Ed]) =
< u U,u([Zl]) U---u ,[L([Ed}),MP >€ Zo

O0000000000000 pairingd X 0O
000o00oooooooooooooooono
00000 XoOooooboooooooood
O Fintushel-Stern OO0 OO0 O0000O0O0O
Y#S2xS?200000000 gluing formula O
Kotchick 0 0 0 CP? 0 Donaldson 0000 O
gooooooo qzuéW#@zDDDDDDDD
OO00oooooooooooo 200000
ooooo

10000000000 00000000 X, =
CP?, X, = CP*4#CP° 00000 2CP24CP. =
X #X, 0000000 So3)00 pOOOOO
i=1,200000 we(P)|x, 00000000
000000 DO dimension-count argument [0 0
0 usual Donaldson 0000000000 OO0O
DDDDDDDDDD(];&W#@ZDDDDDDDD
00 ¢ 00000 dimension-count argument
goooooooobooooooodg
2000 Seiberg-Witten 0000000000
00000400000 XO7(X)>0000
OO000ooOooooooooooooooon
0000000000000 Seiberg-Witten O
DDDDDDDDDDDDDD%IPQ#@QDD
000000000000 Seiberg-Witten 0 0O
0000000000 Bauer-FurutaO OO OO



0ooUooooooog™ | __,0000000
2CP2#CP

usual Donaldson 0 O O O usual Seiberg-Witten

OoooOoOOODDDODO WittenODODODOODO

gooobooooon

Fintushel and Stern constructed a variant
of Donaldson invariants for spin 4-manifolds.
They used a 2-torsion cohomology class of the
moduli space of instantons on SU(2)-bundles.
The author extended this invariant to non-spin
4-manifolds using SO(3)-bundles. Outline of
the construction is the following.

Let X be a closed, oriented, simply connected,
non-spin Riemannian 4-manifold. Let P be an
SO(3)-bundle over X. We write B} for the
space of gauge equivalence classes of irreducible
connections on P. Akbulut, Mrowka and Ruan
showed that if P satiesfies the condition

(%) wa(P) = wa(X), p1(P)=0(X) modS8,

then 71 (B}) is isomorphic to Zy and that if P
does not satisfies the condition (*), then w1 (B83)
is trivial. Form now on, we assume that the
condition (*) holds. The cohomology group
H'(B};Zs) is isomorphic to Zy. We denote
the generator of H'(B%;Zs) by uy.

Take a homology class [X] € Hy(X;Z) with
[X][X] =0 mod 2. (¥ is a closed, oriented sur-
face embbeded in X.) Then we have an integral
cohomology class u([X]) € H?(Bp;Z). This is
defined by using a family of twisted Dirac op-
erators on X.

Let Mp be the moduli space of instantons on P.
When bT(X) is 2a for some positive integer a,
Mp is smooth for generic Riemannian metrics
on X and the dimension of Mp is odd. We sup-
pose that dim Mp is 2d+1 with d > 0. Take ho-
mology classes [X1],...,[24] € Ha(X;Z) with
[2;] - [%;] =0 mod 2. In general, Mp is non-

compact. However we can define a pairing

ax ([Z1],- .-, [Bd]) =
<u U /14([21]) J---u u([Ed]), Mp >€ Zo

in an appropriate way. We can show that this
pairing is independent of the choice of Rie-
mannian metric on X and is a differential-
topological invariant of X. This is the exten-

sion of the Fintushel-Stern’s invariant.
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Using a gluing formula for the connected sum
of the form Y#S? x S? and calculations of
the Donaldson invariant for CP? by Kotschick,
“1 - __ is non-trivial.

2CP2 #CP
This non-triviality is interesting by the follow-

the author proved that ¢

ing two reasons.

The first is related to vanishing theorem. Let
X; = CP? and X, = CP*4#TP". Then we have
9CP24CP° = X,#X,. Then both of the re-
strcitons wa(P)|x,, wa2(P)|x, are non-trivial.
In such a situation, the usual Donaldson invari-

ants vanish by the standard dimension-count
ul : _
2CP? #CP” 1
plies that we can not apply the dimension-count

argument. The non-triviality of ¢

argument to ¢%' directly.

The second is related to the Seiberg-Witten
theory. If b*(X) > 1 and X admitts a posi-
tive scalar curvature, then the Seiberg-Witten
moduli space is empty for some perturbation.
Since QCPQ#@Q has a positive scalar curva-
ture metric, the usual Seiberg-Witten invariant
and Bauer-Furuta invariant are trivial. Hence
“1 - contrast with

2CP2 #CP
Witten’s conjecture that the Donaldson invari-

the non-triviality of ¢

ants and Seiberg-Witten invariants are equiva-

lent.

B.OOOO

1. H. Sasahira: “Spin structures on Seiberg-
Witten moduli spaces”, J. Math. Sci.
Univ. Tokyo 13 (2006), 347-363.

2. H. Sasahira: “An SO(3)-version of 2-

torsion instanton invariants”, preprint.

c.oooo

. A generalization of the Donaldson invari-
ant, 00 00000,00000,20050 9
O

.gbobobobooboooboooobooon
oo,00000000,000000,2005
0100

. A generalization of the Donaldson invari-
ant, 0000000, O0O0O0O, 20050
100



4. Spin structures on instanton moduli
spaces, 00 000O0OOOOOO,0000,

2006 00 20O

. An SO(3)-version of 2-torsion instanton
invariants, 0 0 0000 O0O0odod, 0O
00,20070 10

. SO(3) Torsion Donaldson invariants, O O
o0«400000007, 0000, 2007
g1d

00 O (FUJITA Hajime)

A.000OO

0000000000 0000000 Heisen-
berg 000 30000000000O00O0OO
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This year I studied a combinatorial realization
of a certain Heisenberg action on the space
of conformal blocks. This action was stud-
ied by Blanchet-Habegger-Masbaum-Vogel and
Andersen-Masbaum. They based on topolog-
ical or algebro-geometric realizations of the
space of conformal blocks and obtained the
character of the action. I formulated the action

in terms of the basis associated with a trivalent
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graph and obtained representation matrices of
the action. To be precise, there is a Heisenberg
action for each twisted 1-cocycle of a certain
finite abelian group associated with the graph,
and I found a combinatorial/geometric condi-
tion (I call it "the external edge condition”)
for the graph, which is a sufficient condition to
have the known action. The external edge con-
dition is a natural condition from the viewpoint
of the factorization of the space of conformal
blocks. T also showed that a twisted 1-cocycle
satisfying the external edge condition is unique
up to coboundaries. I constructed twisted 1-
cocycles satisfying the external edge condition
for all planer trivalent graphs and some non-
planer trivalent graphs.

I wrote these results as my dissertation together

with results of the past several years.

B.OOOO

1. Hajime, Fujita, On the functoriality of the
Chern-Simons line bundle and the deter-
minant line bundle, Commun. Contemp.
Math. 8 (2006), no. 6, 715-735.

c.oooo

1. An application of the localization formula
to the moduli space of stable vector bun-
dles over Riemann surfaces, 0 0O 0O OO
surgery, 00000000000, 20040 5
0.

. Riemann 0 00000000000000
0000000000000000000
000000,20040000000000
0000000000000,00000
20040 90; 0000000000000
00,0000,20040 90.

. On the functoriality of the Chern-Simons
line bundle and its application, 0 00O 0O
oooooo,ooooodno, 20040 110;
Oo00o0ooooo,oooooo, 20050 2
O.

. On the functoriality of the Chern-Simons
line bundle and the determinant line bun-
dle, DODOOOO,000000,20050 2
0.



. Chern-Simons line bundle O determinant
line bundle 0000000000 O0OO,
odooooooooo,ooooad, 2005
O50.

. Chern-Simons line bundle 00 determinant
line bundle 00O O0OOO0O0OOOOOOO,
o00odDoOoooUooooooo,odo
0,20050 90.

. On the functoriality of the Chern-Simons
line bundle and the determinant line bun-
dle LI, 2006 0000 000O0O0OOOOO
dooooooooo,oooo, 200509
a.

. Some properties of real confprmal blocks,
Intelligence of Low Dimensional Topology,
gooooo,2000 110000000,
oopoooo,2050 110; COEQOO
o0o0000o0oooooooooooo,o
000, 20050 110.

A combinatorial realization of the Heisen-
berg action on the space of conformal
blocks, 00O OO0ODODODO, 000000,
20060 110; 000000000000,
ooooo,20060 120;0000000
gooo,oooo, 20070 10.
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In this year, we obtained the following results.
1. Characterization of images of Radon trans-
forms of constructible functions: We general-
ized the results in [4] below to the case of Radon
transforms of constructible functions from a
real projective space to a real Grassmann mani-
fold. We proved that we could describe changes
of values of images of those by principal curva-
tures of k-dual varieties, generalized usual dual
varieties to Grassmann cases.

2. Microlocal study of Lefschetz fixed point
formulas for constructible sheaves: By intro-
ducing Lefschetz cycles, generalized charac-
teristic cycles due to Kashiwara-Schapira, we
proved Lefschetz fixed point formulas for con-
structible sheaves in the case where fixed point
sets were higher-dimensional manifolds. These
are generalizations of the results by Goresky-
MacPherson. Also, we proved some functorial
properties of Lefschetz cycles. This is a joint
work with Professor K. Takeuchi of Tsukuba

university.

B.OOOO

1. Y. Matsui:
structible functions on Grassmann mani-
folds”, RIMSOOOOODOOOOOOOO
001431 (2005), 45-51.

“Radon transforms of con-

. Y. Matsui:
structible functions on Grassmann mani-
folds”, Publ. Res. Inst. Math. Sci. Kyoto
Univ. 42 (2006), 551-580.

“Radon transforms of con-

. Y. Matsui and K. Takeuchi: “Topological
Radon transforms and projective duality”,
RIMS O O O O Recent topics on real and
complex singularitiesd 1501 (2006), 132—
146.

. Y. Matsui and K. Takeuchi:

study of topological Radon transforms and

“Microlocal

real projective duality”, Adv. In Math., to

appear.

. Y. Matsui and K. Takeuchi: “Generalized

Pliicker-Teissier-Kleiman formulas for va-



rieties with arbitrary dual defect”, Pro-
ceedings of Australian-Japanese workshop
on real and complex singularities, World

Scientific, to appear.

6. Y. Matsui and K. Takeuchi: “Topological
Radon transforms and degree formulas for

dual varieties”, preprint.

. Y. Matsui and K. Takeuchi:

cal study of Lefschetz fixed point formulas

“Microlo-

for higher-dimensional fixed point sets”,
preprint.
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. Topological Radon transforms and their
applications (with K. Takeuchi), 00O
Ooooooo 2007, 00OO0O, January
2007.

. Topological Radon transforms and their
applications (with K. Takeuchi), RIMS O
0o0ooooooooooooodod WKB
Ood,OoOooo, December 2006.

. A generalization of Lefschetz fixed point
theorems for constructible sheaves (with
K. Takeuchi), RIMS O O O O O Geometry
and analysis on complex algebraic vari-
eties , 0 0 00O, December 2006.

. Topological Radon transforms and their
applications (with K. Takeuchi), Integral
Geometry and Harmonic Analysis, 0 0O
O, August 2006.

. Various class formulas for algebraic vari-
eties (with K. Takeuchi), Tsuda college
mini-workshop on modular forms, Calabi-
Yau varieties and string duality, 0 0 O O
O August, 2006.

.0000000 Radon DO DOO0OCODO
000000000000000 (with K.
Takeuchi), 0000000000, 000
0, April 2006.

. Topological Radon transforms and projec-
tive duality (with K. Takeuchi), 00 00O
000000000, 00000, February
2006.
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. Topological Radon transforms and projec-
tive duality (with K. Takeuchi), RIMS O
0 0 OO Recent topics on real and complex
singularities] , RIMS, November 2005.

.Grassmann 0000000 O0O0O0DOOO
Radon OO OOO0O,00000,000
O, September 2005.

10. 0000000 Radon 000000000
0000000 (with K. Takeuchi), O 0O

000,0000, September 2005.
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In this year, I investigated the ¢-adic étale co-
homology theory of rigid spaces and its appli-
cations. My goal is to contribute to the local
Langlands functoriality problem by calculat-
ing the cohomology of general Rapoport-Zink
spaces. First, I studied on the Lefschetz trace
formula for general rigid spaces and proved
a desired formula for smooth affinoid spaces.
Moreover, I had a similar result in the case
where a rigid space and its endomorphism come
from a henselian scheme and its endomorphism.
Second, I considered the technique of represen-

tation theory which is required in the calcula-



tion of the cohomology by using our trace for-
mula. As a result, I have found that if a rigid
space with a group action has a “cellular de-
composition”, we can compute the trace of its
cohomology. Now, based on the above results,
I am working on the cohomology of several spe-

cial Rapoport-Zink spaces.
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1. Y. Miedd]“On the action of the Weil group
on the f-adic cohomology of rigid spaces
over local fields”, Int. Math. Res. Not.
2006, Art. ID 16429.

2. Y. Miedad “On /¢-independence for the
etale cohomology of rigid spaces over lo-
cal fields”, math.AG/0601100, to appear

in Compositio Mathematica.

3. Y. Miedad “The Picard-Lefschetz formula
for p-adic cohomology”,
Mathematische Zeitschrift.

to appear in
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7. On the action of the Weil group on the
{-adic cohomology of rigid spaces over lo-
cal fields, Number theory seminar, Har-
vard Universitydl 0 0 00 0020060 300

8. On the action of the Weil group on the /-
adic cohomology of rigid spaces over local
fields, 0000000 “Arithmetic Geome-
try, Related Area and Applications”, O 0
gooooo20060 400

9. On /f-independence for the étale cohomol-
ogy of rigid spaces over local fields, Spring
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I studied a long-range percolation on Z? and
random walks on infinite clusters.

In the case of a bond percolation, many
deep results are already known on the random
walks: recurrence and transience, heat kernel
estimates, invariance principle, and so on. On
the other hand, in the case of a long-range per-

colation, the random walks are interesting ob-



jects to study, and expected to have some re-
lation with the jump-type stochastic processes,
which are important in recent studies. In 2002,
Berger proved the recurrence and transience
of the random walks, and still there are many
open problems.

In this year, in a joint work with Profes-
sor Takashi Kumagai at Kyoto University, we
obtained Gaussian heat kernel estimates (on-
diagonal case), when d = 1 and the connecting
probability is relatively small. This result also
implies a discontinuity of one-dimensional long-

range percolation in a certain sense.
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1. 0000 “Random walks on Percolation
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and Homogenization”, 00000000
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2. J. Misumil “Critical values in a long-range
percolation on spaces like fractals”, Jour-
nal of Statistical Physics, 125 (2006), 877-
887.

3. T.Kumagai and J.Misumi: “Heat kernel
estimates for strongly recurrent random

walk on random media”, in preparation.
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It is well known that there do not exist ellip-



tic curves over Q with good reduction every-
where. Moreover, the non-existence of such
elliptic curves over imaginary quadratic fields
with class number equal to one was proved.
But it is known that there exist such elliptic
curves over some real quadratic fields. I con-
sider the torsion part of Mordell-Weil group of
elliptic curves defined over number fields hav-
ing a real place with good reduction. Let K
be a number field having a real place. Let E
be an elliptic curve over K with good reduc-
tion everywhere and let p be a prime number.
Considering the torsion part of Moredell-Weil
group E(K), I investigate the group E(K)[p].
Let £ be the Néron model of E over the ring
of integers of K. Since E has good reduction
everywhere over K, £[p] is finite group scheme
over the ring of integers of K. Using this fact, I
proved that the group E(K)[p| is trivial under

certain conditions.
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I. Existence of perfect crystals for Uq(Df))

The notation of “perfect crystals” is introduced
by Kang et. al. to compute the one-point func-
tions of solvable lattice model. It has very good
properties in the finite dimensional irreducible
U,(g)-modules. The existence of perfect crys-
tals is proved in some cases, but it has been bro-
ken by continuous studies. We studied a family
of U(;(Df))—crystals {B;}1>1 corresponding to
the vertex 1 in the Dynkin diagram. We made
its crystal structure clear by a coordinate rep-
resentation. Thus we proved that B; is the per-

fect crystal of level [.

II. Algorithm for combinatorial R
Let B; (I € Z>1) be the U(D{Y)-crystal, and
let Aff(B;) be the affinization of B;. It is easy
to see that there exists a map R from Aff(B;)®
Aﬁ'(Bl/) to Aff(Bl/) ® Aff(Bl)
R: 2@ 20y s 2 HHOOV) ] o d—HOEL)],
(b)) =0 ®b
HbaU)

We studied its algorithm in I’ = 1 case in terms

: crystal isomorphism

: energy function

of Shensted’s insertion algorithm. For given
data 2% ® 29V € Afi(B)) @ Aff(B;) we de-
scribed the image of combinatorial R by Lecou-

vey’s column insertion algorithm for type Gs.

II1. Application to soliton cellular automata

We constructed the integrable cellular automa-
ton associated with Uq(Df))—crystals, and con-
sidered the solitons therein and scattering rule
of them from representation theoretical view.
ylm) 18

defined by conserved quantities corresponding

A m-soliton state with length (I1,ls, ...

to the energy of system. Then it is labeled by
the tensor product of Uq(Agl))—crystal Aff(B)).

2N @@ 2%mb, € Afi(B),)®--- @ Aff(B,,,)

Here the integer d; denotes the phase of soliton
with length [;.

Now we assume l1 > o > --- > [,,. Since the
longer soliton moves faster, it can be expected

that the state turns out to be

S : Zdlbl ® zd2b2 R ® debm

/ / /
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after sufficiently many time evolutions. The

scattering rule is given as follows

e S, is factorized into Ss.

e So=R for Uq(Agl))—crystals

e Phase shift

dé—dgzdl—dll:2l2+3XH(b1®b2)

Remarkably, the phase shifts in our soliton cel-
lular automaton are given by 3-times of those
in the well-known integrable cellular automa-

(1)

ton (for example g = A5 case).
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174

. M. Kashiwara, K. C. Misra, M. Okado
and D. Yamada, “Perfect Crystals for
Uq(Df’))”, J. Algebra (submitted)

4. D. Yamada, “Scattering rule in soliton
cellular automaton associated with crystal
base of U, (D), J. Math. Phys. (submit-
ted)
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Following the study in the last year, I stud-
ied the Higher dimensional Meyer functions.
Meyer’s functions are the function on the map-
ping class group which represent the signature
of surface bundles over surfaces by the sums
of the value at the monodromies. It is known
that there exists the Meyer function for genus
1, 2, or the hyperelliptic mapping class group.
In particular, the Meyer function of genus 1
was investigated extensively by Atiyah. I con-
structed the Meyer function for smooth theta
divisors by using the adiabatic limits of eta-

invariants and investigated its basic properties.
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This studies are motivated by Atiyah’s results.
As the same way, I also constructed the Meyer

function for families of Abelian varieties.

B.OOOO

1. S. lidd]“Adiabtic limits of n-invariants and
the Meyer function of genus two”, 0 0O O
00000 (2005) .
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Meyer’s function, 000000000, O
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2005.

. Meyer’s function of genus two and 7-
invariants, 0000000000 ODOOO
00,0000, September, 2005.

.Meyer 00000000000, 0000
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. Meyer’s function of genus two and 7-
invariants, Intelligence of Low Dimen-
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I have studied the propagation of singularities
for the Schrodinger equation as in the preced-
ing year. In 2005 I obtained the equivalence
of the homogeneous and the quadratic scatter-
ing wavefront sets, which relates the two results
independently obtained by J. Wunsch and S.
Nakamura. This equivalence led me to con-
sider applying the homogeneous-wavefront-set
method to the case of the harmonic oscillator,
but so far I have not got satisfactory results.
Now I am interested in applying this method to
the case where the metric has a closed geodesic.
Also I am interested in the Strichartz estimate,
which is another expression of the smoothing

effect.
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Partial Differential Equations 31 (2006)
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to a scattering metricc 00O O 0O0O0O0
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In this year, I have studied the global existence
and blow up of solutions of some wave equa-

tions with arbitrarily positive initial energy. As
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I know, until recent there has been very little
work on the question of the global existence and
global nonexistence for solutions of wave equa-
tions with arbitrarily positive initial energy.

1. Klein-Gordon equation

It is well-known that, if the initial energy is neg-
ative then the local solution of Klein-Gordon
For the

Klein-Gordon equation with general nonlinear

equation blows up in a finite time.

term and arbitrarily positive initial energy, I
proved that if the initial data satisfies some con-
ditions then the corresponding solution blows
up in a finite time, which means that the local
solution does not exist globally in time.

2. Damped wave equation with inhomogeneous
medium

For damped wave equation with inhomoge-
neous medium and general nonlinear term, I
firstly proved that the local solution blows up
in finite time when the initial energy is nega-
tive. And then for the case of zero initial en-
ergy I have shown that if the initial data satis-
fies a condition then the corresponding solution
blows up in a finite time. At last for arbitrarily
positive initial energy, I established a blow up
result for the wave equation.

3. Coupled Klein-Gordon equations with non-
negative potentials

Firtsly by Banach constraction mapping prin-
ciple I proved the local existence of solution of
coupled Klein-Gordon equations. Then for 2-
and 3-dimension spaces I got a blow up result
by variational calculus. And as a byproduct I
also got the global existence result. At last I es-
tablished blow up results with arbitrary initial
energy for the general dimension space.

4. Kirchhoff equation

Here by a modified argument of 1 I gave suffi-
cient conditions on the initial datum with arbi-
trarily positive initial energy such that the cor-
responding solution of the Kirchhoff equation
blows up in a finite time.

Moreover, I also studied the Cauchy problem of
the inhomogeneous Schrodinger equation. Un-
der some assumtions on the inhomogeneous
nonlinearity, by variational calculate I estab-

lished some sharp conditions of the global ex-



istence and blow up of solutions of inhomoge-

neous Schrodinger equation.
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If the rate functional of the large deviation prin-
ciple has a unique minimizer, the law of large
numbers can be proved by the large deviation
principle. However, if the rate functional of
the large deviation principle has the minimizers
more than two, a question arises to determine
the probability of each minimizers. I studied
the multi-dimensional Gaussian random walks

with pinning.
B.OOOO
1. 00 OO0 “Large Deviations for Ve In-
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2. E. Bolthausen, T. Funaki and T. Otobel
“Concentration under scaling limits for
weakly pinned Gaussian random walks”,
submitted.

c.ooon

1. Concentrations in (1 + 1)-dimensional in-
terfaces with pinning, 000000000
goog,bogoo,20060 70.

. Concentration properties for Vg interface
models, 000000000 OODOO,O00,
2006 0 8 0.

. Concentration properties for 1 + 1 dimen-
sional interfaces with d-pinning, 0 0 0O O
gooooo,ooono, 20060 80.

Concentration under scaling limits for
weakly pinned Gaussian random walks, O
Oo0DOoo0ooooooo I, oooon
0,20070 10.

00 00 (KAMATANI Kengo)(COE-RA)

A.000OO

ooboooooo,boo0oooboocoobobooa
gboog,booboooboobooboon.
bobooboboobobobobobobo
goooooooobo,oboboooobooo
ugbogbgo.ogbooboo,oboooood
gboogobooobboobboobobooo
goog.
ooooooooooooooobooo,bood
ugboobobdgooobobooboba,da
gboooboooobooobooog.

My main research areas of the year were,
asymptotic theory of Markov chains and
Markov processes, and statistical genetics as its
application.

The result in the asymptotic theory was about
central limit theorem (CLT) of Markov chains.
The CLT of Markov chains was one of my main
topic in the last year. I slightly generalized the
results and applied to a kind of Markov chain
Monte Carlo method.



The another result was about statistical genet-
ics. I made a new method of haplotype estima-
tion and proved its asymptotic normality and

efficiency.

c.oooo

1. A Note on Haplotype Estimation, 0 O O
OO0oooo, 00, August, 2006

2. Central Limit Theorem for polynomial er-
godic Markov chain, COE 00000000
O, 00, September

3. A Note on Haplotype estimation, 0 0O 0 O
O000000,0000000, November
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4. 0000000DO0O0ODOODOOODOOOO
oooooDooooooooood

5. 000 Navier-Stokes 0 O O O Einstein O O
ododoDobDooooooooood

In some classes of nonlinear heat equations,
the so called blow-up phenomena occur; that is
L*°-norm of solutions tends to infinity in finite
time. We consider semilinear heat equations on
RY and discuss the blow-up of solutions that
occurs only at space infinity. We give sufficient
conditions for such phenomena to occur, and
study the global profile of solutions at the time
of blow-up. Among other things, we establish
a nearly optimal upper bound for the blow-up
profile, which implies that the profile u(z,T)
cannnot grow too fast as |z| — oco. We also
prove that such blow-up is always complete.
[Future topics]

1. Analyzing grow-up problem via braid theory,
which was found by H. Matano.

2. Analyzing decay rate problem via braid the-
ory.

3. To consider an open problem of blow-up at
space infinity, in which the initial data oscilate
around some constant.

4. The stability analysis in surface-evolution
equations from the point of order-preserving
dynamical systems.

5. Blow-up problem about Navier-Stokes Equa-

tion and Einstein Equation.

B.OOOO

1. O “Blow-up at space infinity for semilinear
heat equation and its locality“, Master’s
thesis, 2004.

2. Hiroshi Matano and Masahiko ShimojoO]
“The global profile of blow-up at space
infinity for semilinear heat equations®,

Preprint.

J. 000-000oobobooooooboobooa
(Marek FilaOOOO)DOOOOOOOO
oooooooo

c.ooon



. Blow-up at space infinity for semilinear
heat equation, (NLPDE) Kyoto Univer-
sityd November 2005.

. Blow-up at space infinity for semilinear
heat system, 0000000 OO O OMarch
2005.

Lgooobooobooobbooboobod
oooooono,0oo0odMay 2006.

.gboboboboobooooooooon
OO0O0ooo0Og,00000 July 2006.

Logbobodggboooogooooboobodad
O0,000000000000August 2006.

. The global profile of blow-up at space in-
finity for semilinear heat equations (Poster
Session), MadridO September 2006.

.0gobooboobboobooboo
0000000, 000004 October 2006.
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I study about ultradiscretization of Integrable
Geometry. In master thesis, I obtained ultra-
discrete analogues of constant negative gaus-
sian curvature surfaces. I have shown other
types of the ultradiscrete constant negative
gaussian curvature surfaces by choosing vari-
able transformations and coordinate systems.
I have studied about the geometrical proper-
ties of the ultradiscrete surfaces, the relation-
ship between the quantities of the surfaces and

the discrete sine-Gordon equation which is the
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structure equation of the surfaces, and the rela-
tionship between the coordinates of the surfaces
and the spectral parameter of the solutions of

the discrete sine-Gordon equation.

B.OOOO

1. 00 00: “0000000000007,
0000 (2004).

. Y. Nakata, S. Isojima, M. Murata, J. Sat-
suma and K. Yano O “Ultradiscrete sur-
faces with constant negative gaussian cur-

vature”, Preprint.
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2. 00000O0O0O0O0OO, COERAOODO
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.00000ooooog, COERADOO
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000 Q,000p0000 Lubin-Tate OO O
oboboboobooboboobooooooog
OOOOOOOODODODOO Lubin-TateO OO
gbobooooooboobooboboboona
Ub0p-0b00C0O0O0DO0OO00OO0ODbOO0O0ODO
obOobOobobOobOobo p00O0O0Oonono
OO0000O000O0O00b0o0O Senon
gbooobooboooooboooooao

In this year, I studied two things. One is the
study of the general theory of log syntomic co-
The last year I defined higher di-

rect images of these coefficients, and in this

efficients.

year I proved Leray spectral sequences for these
higher direct images. As an application, we can
construct geometrically p-adic polylogarithm
over P! — {0,1,00}. Then I tried to gener-
alize these results of log syntomic coefficients
to construct abelian p-adic polylog. But there
are difficult problems such as overconvergence,
Frobenius structure for defining higher direct
images.

The other one is the study of p-adic representa-
tion theory by using Lubin-Tate extension. Let
K be a mixed characteristic local field with per-
fect residue field. In the usual p-adic represen-
tation theory we classify p-adic representaions
K (Gee) /K) =

I'i. For example there are Sen’s theory and

by using the Galois group Gal(
the theory of (¢,T')-module. This extension
K (¢pe) is obtained by torsion points of Lubin-
Tate group of Q,. The aim of my study is to
generalize these theory in the case of general
Lubin-Tate extensions. As a first step, I try to

generalize Sen’s theory in these cases.

B.OOOO

1. K.Nakamura: “Geometric construction of
p-adic polylogarithm, OO0 OO O0ODO0O
(2005).

c.oogoo

1. Geometric construction of p-adic poly-
logarithm, 000 0000O0,0000,4
00,2005 0.

2. Geometric construction of p-adic polylog-
arithm, 00000000 pO0O0ODOO
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0o0,0000,110,2006 0.

3. Geometric construction of p-adic polylog-
arithm, Motives, related topics, applica-
tions, 000 O, 30,2007 0.
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0 O Scale irregular Sierpinski Gasket 00 0 0 O
dooooboooooboooobooobooa
OO00oO0DOoo0oD. ooooogoooogo
000 Shilder 000000 O0O0ODOOOOODO.
goooobooooobooobooboboa
0000000 Sirpinski Gasket 0 OO0 0O0O0O
OO000000. OO0 Nested fractal 0O OO
OO0 Pentakun 00000000 OOODOOO
goooooooo.

My main concern is Brownian motion on Scale
irregular Sierpinski gasket. Scale irregular Sier-
pinski gasket is a fractal which are spatially
homogeneous but which do not have any ex-
act self-similarity. In particular I investigated
short time asymptotic behavior and Schilder-
type large deviation. Now these theme for
Brownian motion on fractals is known only the
case of Sierpinski gasket. Also I study the same
subjects on Pentakun which belong to nested

fractal.

B.OOOO

1. 00O OO0 “Graphical Scale Irregular Sier-
pinski Gaskets [0 Transition Probability O
007, 00000000 (2005)
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1. 0oobooooooooo,o0o0o0o0o
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0C?000000000000,000000
oboboobobobobobobobooo
gobooboooooobo. cooooo,d
00000000 Cc?00000000000
obooooobooooobooo. bobo
u,dboobooboooobobooog.
2. 00000000 C?0000000000
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I have been studying subgroups of the dif-
feomorphism groups of one-dimensional man-
ifolds. This year, I studied the following two
topics.

1.

point sets under extensions of groups. I showed

I investigated the stability of global fixed

that every group of orientation-preserving C2-
diffeomorphisms of the closed interval fixes the
boundary points of the fixed point set of its
finitely generated, solvable, and normal sub-
group. As a corollary, I obtained a classification
of polycyclic groups of orientation-preserving
C?-diffeomorphisms of the closed interval. This
classification is different from the case of the
half open interval.

2.
C?-diffeomorphisms of the circle without global

I studied groups of orientation-preserving

fixed point. I showed that if every element of
such a group has at least one fixed points and
the fixed point set of every nontrivial element
is finite, then the group has no subgroup iso-
morphic to a free abelian group of rank two and
it is discete with respect to the compact open

topology.

B.OOOO

1. 0000 :“00000000000000
Ooooo0”,0000,0000, (2004)

c.0oO0on

1. Groups acting on the circle without fixed
points, 00O 0OO0OO0OOODOOODOO,
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ooog,20040 100 250.

. Groups acting on the circle without fixed
points, 00 000000O0O0OOOOO,O
0oooo,20040 120 220.

. Non-elementary groups of diffeomorphism
groups of the circle, 0000000000
o000, o000ooooooooooo
0,20060 100 230.

.goooooooooooboooboog, oo
oooooooooboooo,boboon, 2006
011g134d.

.gooobooboobooobo,bgo
uoobooboobo,booogaoo
0,20060 120 220.
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%(x,t) = (Apu)(t, x)
(Apu)(t, x) = an%(x) + P(x)u(z)
gooog
B — ( o E, )
E, O

O000OPx) O 2nx2n 0000000000
u(z) O 2n 00000000 OOOOOOOO
nO000000000000000ROC0DO0OO
0000000o0oooooooooooooo
00000000000 P(zx)DOODOOOO
O0Ap000000O0OCOOODO P(z)0OO
Oo0oo0oUoooooooooooooggo
O O Schrodinger 0 0 0 00O 0O O Dirac system
ooooOoOoooooooooooooooo
0 Ap 0000000000 OOO0OOO0OO0
gooooo



I considered the following system:

O 1) = (Apu)(t,2)
(Apu)(t,2) = Bon (@) + P(a)ulx)
where
0O E,

B%:< )

Here, P(z) is 2n x 2n-matrix function and wu(x)

E, O

is 2n-dimensional vector function. This system
describes electrical vibration on n transmission
lines and vibration of n strings. For this sys-
tem, I investigated following inverse problem:
(1):Find unknown P(z) from the boundary
condition.

(2):Find unknown P(z) from the spectrum of
Ap.

For Schrodinger operator and one-dimensional
Dirac system, inverse spectral problems have
On the other hand,
there has been little work for inverse spec-

been studied in detail.

tral problems for our system. Because of non-
symmetricity of Ap, our inverse problems are

complicated.

c.oogg

1. Inverse Problems for n-dimensional Vi-
brating System, Inverse Problems in Ap-
plied Sciences —towards breakthrough—,
Japan, July 2006.

0 10 O (First Year)

00 OO (ABE Noriyuki)

A 000D
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I study on the representation theory of real
Lie groups. Last year, I studied the structure
of the Jacquet modules of the principal series
representations and proved that they are ex-
tensions of the generalized Verma modules in
the case of special parameters. This year, I
study in the general case and showed that they
have the similar structure. In this case, the
Jacquet modules are not extensions of the gen-
eralized Verma modules but of twisted gener-
alized Verma modules. If the group is a real
split form, the Jacquet modules are extensions
of the twisted Verma modules.

I also study the structure of the twisted Verma
modules. Especially, I study when dose ex-
ist the non-trivial homomorphism from Verma

module and get some necessary conditions.

B.OOOO

1. N. Abe: “Jacquet modules of principal se-
ries generated by the trivial K-type”, mas-
ter’s thesis, University of Tokyo, 2006.

c.oooo

1. Microlocalization of universal enveloping
algebra for sl(2,C) and boundary value
maps, 2006 00000000000, 00,

20050 11 0.

.000 KOOooooooooooooo
Jacquet 0O DOODO0O, Lie00O0OODO0O
oOo,0000,20060 10.

. Jacquet modules of principal series gener-
ated by the trivial K-type, DO O0OO0OO,
ooooo,20060 40.

. Jacquet modules of principal series gener-
ated by the trivial K-type, RIMS 0 0 0 O
gooooooooooooog,oood
ooooogo, 20060 80.

5. Jacquet modules of principal series, 2006
obOooOoOobooobo,oono, 20060
10.
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I study mathematical models for biological or
social phenomena. My particular interest is
in mathematical analysis of structured popula-
tion models in mathematical sociology, demog-

raphy, mathematical ecology and epidemiology.

c.oogog

. Mathematical analysis of diffusion models
of evolving rumors, RIMSOOODO O 20
goooooooooooboooooobog
000000 November, 2005.

.goddddooooooobobooooboo,
g2000000000000, OO0
YMCA, August 20060

. An Age-structured Rumor Transmission
Model, Japanese-Korean Joint Meeting for
Mathematical Biology, Kyushu University,
Fukuoka, Japan, September 2006.

.000odooU0ooooooooooa, o
42 000000000, boboooag,
September 2006.

OO00ooooooooooooooon
00000, RIMSO0OO0O OD300D000O
oooopoooOo,0p0o0o0ooogo
O O, December 2006.

.0000000000000000000
0000,00000000000000
0000,0000000, January 20070

.gooooooooo,oobooon, oo
OO0O0ooo0o0oO0go, March 2007.

. Some results on persistence in epidemic
and rumor-transmission models, 2nd In-
ternational Symposium on Dynamical Sys-
tems Theory and Its Applications to Biol-
ogy and Environmental Sciences, Shizuoka
University,
2007.

Hamamatsu, Japan, March
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9. 000000000000 OoOOODOOO
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Observation 00000000, 0000000
goooOoOoo,000o0ooooooooon
final overdetermination 00000000000
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I am studying inverse problems determining pa-
rameters such as coefficients from overdeter-
mining data in partial differential equations. In
paticular, I am studying an inverse parabolic
problem of finding a source function from a
time distributing overdetermining observation.
As a result, I have proved that if the domain is
star-shaped the inverse problem is well-posed
in the sense of Hadamard in almost all cases.
On the other hand I found that the method of
the distributing observation has a close relation
to that of the final overdetermination, which
has been studied by many researchers and had
many results. I believe that the relation solves
some open question about the distributing ob-
servation. At present I try to generalize the
condition of the distributing observation data

to attain my purpose.



B.OOOO

1. K. Sakamotod “Inverse Source Problems
with Distributing Observations”, Master’s
thesis, University of Tokyo, 2006.

0000 (SEKI Yukihiro)(COE-RA)

A.00DOO

O00000000000000 u = Ad(u)+
fuy)OOOODODODODOODOUOODOOOOOO
O0D00D0O00O0ORYN OO0 Cauchy 00O
gbobooboboboboboboboobo
goooooooooooobobboboooonoog
gboboobooboobobobobobonba
obobOobobOoboboboboboonoa
obooooboobobooooooboobo
OcoEdnDoopooooooopoooon
gbobobooboobobooboboboonba
obOooooooboooobooooo: g
goboboooooooooooboooMDbOOO
oooooooooooo MMOOOoooooo
gbobooboboboboboboboona
oboboooooooo Tyoooooooo
gboboboboobobobobobooDo
gbobobooboobobooboboboba
oooooobooo0o0ooo «gooo”00oon
obobobobobooboboboboobo
gbobooboboboobobobobooo
oood
obobOobobOoboboboboboonoa
gbobooboboboboboboboobo
gboooobooboobobobobobooo
oo l.booooobooobooooooo-ooa
obobOobobOoboboboboboonoa
gbobobooboboboboboboobog
oooo Ty Oooooooooooooooo
gooooooooooooooboooooo
oooo0 1. 0000 “co”0boobobooo
goooooooooobooooobooog «g
O”’00000000000000000
gbobooobooboobobooboboboona
obobOobobOobobobobobooong
gboooobooboobobobobobooo
gboboboboboooooooobond
OO MerleDOODOOODOOODOOOO
obooooooooooobobobobo

230

000000000000000000000
00000000000000000 “0070
000000000000000000000
000000000000000000000
01.0000000000000000000
000002)00000000 J. Math. Anal.
ApplL,00DOOOOO
000000000000000000000
0000000000000000000000
0oO000oo0O0ooooon

I have studied a blow-up problem for nonlinear
partial differential equations of parabolic type,
in particular, degenerate quasilinear parabolic
equations of the form u; = Ag(u)+ f(u). Many
researchers have considered Cauchy problem
only with initial data which decay at space in-
finity. This seems to be caused by difficulties
in studying detailed properties of solutions un-
less behavior of solutions at space infinity is
restricted to some extent. Recently, Professor
Giga and 21st COE Fellow, Dr. Umeda con-
sidered a Cauchy problem for semilinear heat
equations and obtained very interesting results:
For a given initial data which attains its max-
imum M at space infinity of all direction, the
solutions blow up at the blow-up time T} of the
solution for the ordinally differential equation
obtained by eliminating diffusion term with ini-
tial value M and showed that the solution blows
up only at space infinity. Moreover, making as-
sumption on initial data weaken, they analyzed
As

a result, it turns out that blow-up directions

“blow-up direction” of solution in detail.

are characterized by behavior of initial data at
space infinity.
Umeda tried

to generalize their results to the quasilinear

I, Professor Suzuki and Dr.

parabolic equations stated above and got re-
sults in the paper 1, which means the same
results hold for wide class of parabolic equa-
tions. In addition, a necessary and sufficient
condition for solutions to blow up at time T
obtained. Furthermore, a different proof was
adopted, which is much simpler than that of
Giga-Umeda. Since the paper is consider only

for “slow diffusion” equations, their method



cannot be applied for “fast diffusion” equa-
tions.

On the other hand, Professor Matano and Mr.
Shimojo focused on relation between blow-up
points and the solution of corresponding ordi-
nally differential equations and studied criteria
whether a point is blow-up point. It is origi-
nated in a study by Professor Matano and Pro-
fessor Merle.

It is shown that such a criterion is valid for
this kind of the problem for semilinear equa-
tions by Mr. Shimojo in his Master’s thesis. 1
found out, with his advice, that such a crite-
rion can be proved even for quasilinear equa-
tions with “fast diffusion” and is useful tool, so
that I could prove the same results. This paper
is now submitted to J. Math. Anal. Appl.

I am searching for similar phenomena in other
type equations with Professor Giga and Dr.
Umeda.

B.OOOO

1. Yukihiro Seki, Ryuichi Suzuki and Noriaki
Umeda, “Blow-up directions for quasilin-
ear parabolic equations”, Preprint Series
UTMS 2006-20, University of Tokyo (Pro-
ceedings of Royal Society of Edinburgh O
oooo).

2. Yukihiro Seki, “On directional blow-up for
quasilinear parabolic equations with fast

diffusion” , Preprint.
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4. Blow-up directions for  quasilinear
parabolic equations, 0O 28 0O OO0
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80 100.

5. Blow-up  directions for  quasilinear
parabolic equations, 0O 0O 0O O O 2006
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6. Blow-up

7. On directional blow-up for quasilinear
parabolic equations with fast diffusion, O
ooooooooooooo, oooao,
2006 0 120 220.

8. 00000000 Blow-up directions
for quasilinear parabolic equations, ICM
Satellite Conference, “SECOND EURO-
JAPANESE WORKSHOP ON BLOW
UP”, Monday, September 4th - Friday,
September 8th 2006 El Escorial (Madrid,
Spain).
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I considered a simple model for “Quantum
Wire”, which is important for solid state
physics, and investigated properties of the
Hamiltonian (Schrédinger operator) in terms of



the quantum scattering theory. I tried to con-
struct scattering amplitudes and evaluate them

by the stationary method.

00 00 (NAKAOKA Hiroyuki)
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I am interested in categorical algebra, espe-
cially in the theory of 2-categories concerning
categorical groups with some commutativity
conditions. I am also studying the category of
general Mackey and Green functors homologi-

cally.

B.OOOO

1. H. Nakaokd 1“SCGOODOOODODOODODOO
0200000000000000007,
O0000oO0o0oU0oooooooooo.
. H. Nakaokad “Cohomology theory in

2-categories for symmetric categorical

groups”, submitting.

. H. Nakaokald “Structure of the Brauer ring

of a field extension”, submitting.
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I have been studying surface links and surface
braids in 4-space, by means of charts and quan-
dle colorings. Besides, singular charts, which
are effective in seeing immersed surfaces in 4-

space, are also my object of study.
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The subject of my research is to propose a new
cellular automaton model, which reproduces
isotropic time-evolution patterns observed in
the Belousov-Zhabotinsky reaction. Although
several cellular automaton models have been
proposed exhibiting isotropic patterns of the
reaction, most of them need complicated rules
and a large number of neighboring cells. The
model we proposed can produce isotropic pat-
terns from a simple probabilistic rule among a

few (4 or 8) neighboring cells.

B.OOOO

1. W. KUNISHIMA, A. NISHIYAMA, H.
TANAKA and T. TOKIHIRO: “Differen-
tial Equations for Creating Complex Cel-
lular Automaton Patterns”, J. Phys. Soc.
Jpn. 73 (2004) 2033-2036.
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Pseudogroup structure is one of formalization
of various geometric structures on manifolds.
Deformation theory of pseudogroup structures
on compact manifolds was studied by Spencer,
Malgrange and Goldschmidt as a generalization
of Kodaira-Spencer theory which is deforma-
I studied

deformation of pairs of a pseudogroup structure

tion theory of complex structures.

on a compact manifold N and a pseudogroup
structure on a compact manifold immersed into
M with some compatibility conditions in my
master thesis. I also studied on application of
the main theorem of the thesis which asserts the
Kuranishi family of pairs of pseudogroup struc-
ture to pairs of Kodaira fibration and its fiber
and complex tori and its smooth irreducible
Theta divisors.

I considered deformation of compact mani-
folds with Sasakian metrics (Sasakian mani-
folds) from the aspect of deformation of trans-
versely Kéhlerian foliation. A Sasakian man-
ifold has a contact form and its characteris-
tic 1-dimensional foliation. This foliation has
a transverse Kahler metric. Underlying trans-
versely Kéhler foliation of Sasakian manifolds
can be deformed into transversely Kéhler foli-
ation without compatible Sasakian metrics in
arbitrary small deformation. This shows that
Sasakian metrics have different nature from
Kéhler metrics, though Sasakian metrics have
been studied as odd dimensional analog of
Kahler metrics and have many similar geomet-
(By Kodaira’s

stability theorem, small enough deformation of

ric nature to Kéahler metrics.

a compact complex manifold with Kahler met-



I studied on the

conditions in which small deformation of the

ric has a Kéhler metric.)

underlying transversely Ké&hler foliation of a
Sasakian manifold has a compatible Sasakian
metrics and the space of Sasakian metrics on
S3.
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dogroup structures on manifolds along im-
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agooo.

c.oogog

1. A Kuranishi family of deformation of pseu-
dogroup structures along immersed mani-
folds, 0 300000000O0O,00000
O1r000o00oD,0000000, 2006
a20.

.gbobobooboobooboooooooon
obOo,0v700o00ooocoooboooo
Oo,00o0oog, 20060 50.

. Kuranishi families of pairs of pseudogroup
structures, 00000000, 00000
oooooooooo, 20070 100.

. On Kuranishi families of deformation of
pairs of pseudogroup structures on com-
pact manifolds, 00000000000,
O00oooooooo 1100,20070 1
O.

(BAYARMAGNAI Gombodorj)
(COE-RA)

A.000OO

I computed the essential dimension of some fi-
nite cyclic algebraic groups and related versal
elements in the last year.

The present study is to obtain a system of
differential equations characterizing the Whit-
taker vectors of principal series representations

of the group SU(2,2) with some minimal K-
type.
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November 2006

. Essential dimension of the Galois cohomol-
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of Z/nZ(1),Algebraic Number Theory and
Related Topics, December 14, 2006, RIMS.
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In the last year, I had studied the analog of
Hecke’s integration formula for the Epstein zeta
function of degree 3 with a spherical func-
tion and obtained the Dedekind zeta func-

tion of a number field of degree 3 with a



Grossencharacter. In this year, T extended this
result to more general Epstein zeta functions
of an arbitrary degree, i.e., the Eisenstein series
which were constructed by the degenerate prin-
cipal series representations of SL(n,R) with
respect to the maximal parabolic subgroup.
I considered not only Hecke’s integration for-
mula but also Siegel’s pull-back Fourier expan-
sion as the generalization of the integration for-
mula for this Eisenstein series and obtained the
Dedekind zeta function of a general number
This was the
joint work with Professor Takayuki Oda.

field with a Grossencharacter.

Also, 1 studied the theory of the spherical func-
tions of real semisimple Lie groups, especially,
the matrix coeflicients of the nonholomorphic
discrete series representation of SU(2,2) to-
ward the construction of the dimension formula
of nonholomorphic automorphic forms by using

the Selberg trace formula.
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1. K. Hiroe and T. Oda : “Hecke-Siegel’s pull
back formula for the Epstein zeta function
with a harmonic polynomial”, preprint
UTMS 2006-24.
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1. Hecke-Siegel’s pull back formula for the
Epstein zeta function with spherical har-
monic, in Number theory seminar, at Uni-
versity of Tokyo, Jun 2006.

On the generalized Whittaker functions of
the degenerate principal series of SL(3,C),
in Kagawa seminar, at Kagawa University,
Nov 2006.

. On a generalization of Hecke’s integration
formula, in Kagawa seminar, at Kagawa
University, Nov 2006.
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(1) I obtained a first order Edgeworth formula
for non-stationary ergodic diffusions of dimen-
sion one in terms of the scale functions and the
speed measures, which reveals the effect of the
initial distributions. When considering statis-

tical inference on the drift coefficient of a given



stochastic differential equation, I found that
the initial distribution does not affect the first
order Edgeworth approximations of the distri-
butions of estimators such as the conditional
maximal likelihood estimator. I also found that
the skewness term of such an approximation
vanishes by Studentizing in a specific way. As
a result, I succeeded to construct a paramet-
ric bootstrap method which enjoys third order
correctness.

(2) T made a study of the estimation prob-
lem of the quadratic variation (the integrated
volatility) of a given continuous semimartingale
based on a specific sampling scheme associated
with space-discretization. I showed that a nat-
urally defined estimator has consistency as a
discretizing parameter tends to zero. Moreover,
I proved that the estimator is asymptotically
mixed normal if the semimartingale is a possi-
bly non-homogeneous Markov process.

(3) T introduced the factorization process, a
class of continuous-time increasing Markov
chains, which can be regarded as a general-
ization of the pure birth process. Every pure
birth process is the limit of a sequence of fac-
torization processes. I found that the skelton
chain of the factorization process is also a gen-
eralization of the discrete-time pure birth pro-
cess. This chain represents the factorization
of a given natural number. The correspond-
ing probability can be regarded as the uniform
probability measure on the natural numbers in
a sense.

(4) Tt is an important problem of mathemati-
cal finance to find methods to calibrate or cal-
culate the prices of derivatives in a very short
time. We have tackled this problem by apply-
ing the asymptotic expansion for small diffu-
sions which has recently been popular in this
area of research. This study is a joint work
with Mr.
Economic Research Center, NOMURA SECU-
RITIES CO., LTD..

Takehiro Fujiwara at Financial &
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ergodic diffusions”, preprint.

236

. M. Fukasawa : “Regenerative block boot-

strap for ergodic diffusions”, preprint.

. M. Fukasawa : “Estimation of the in-
tegrated volatility from space-discretized

data”, preprint.

. M. Fukasawa : “On a generalization of the

pure birth process”, preprint.

. M. Fukasawa :

likelihood analysis on ergodic diffusions

“Edgeworth expansion for
with applications to bootstrap”, preprint.
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20060 80 0O
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. The gamma time-changed pure birth pro-
cesses, 000 00O0OOOODOOOOO
googoboooz20070d 200

. Estimation of the integrated volatility
from space-discretized data, The 7th Rit-
sumeikan International Symposium on
Stochastic Processes and Applications to
Mathematical Finance, Ritsumeikan Uni-

versity, Japan, February, 2007.
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Up to Summer 2006, I examined Kuranishi
structures of moduli spaces of pseudo holomor-
phic maps from open (i.e. compact with bound-
ary) Riemann surfaces, especially framed Ku-
ranishi structures with boundary arising from
degenerations of Riemann surfaces, aiming at
constructing Gromov-Witten type invariants
for higher genus open Riemann surfaces.

On the other hand, we have to consider alge-
braic structures between these prospected in-
There

have been sereval such theories, namely that

variants for open Riemann surfaces.

of K. Costello (topological conformal field the-

ory).
still not available.

However the detailed construction is
From November 2006, I
have been studying the theory proposed by
K. Costello.
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My research interests lie in the intermediate
of Geometric Topology and General Topology.
This means that, although my research is mo-
tivated by geometric interests and supported
by geometric thinking, it rests heavily on the
methods of General Topology, because the re-
search objects are not necessarily “good” (e.g.
smooth) spaces or mappings.

The (self) homeomorphism group Homeo(M)
of a compact manifold M, equipped with the
compact-open topology, is naturally a topolog-
ical group. It is conjectured that, Homeo(M)
is, at least in the topological sense, a Hilbert
manifold (the homeomorphism group conjec-
ture). This conjecture is settled affirmatively
only in dim M = 1 and 2 but is still open for
general dimensions.

In this kind of problems, there is so far lit-
tle hope to show that the space is a Hilbert

manifold by giving a explicit local coordinates.



Instead we use tools such as the Torunczyk’s
topological characterization of Hilbert mani-
folds. When using these tools, it is important
to know whether the space is an ANR, that is,
roughly speaking, whether the space is “locally
good” or not. I am now attacking the problems
that when a function space is an ANR, and in
particular, whether a homeomorphism group is
an ANR.

When we consider the function spaces with
compact-open topology, dropping the assump-
tion that the domain space is compact, whether
the function space is good (ANR) or not is an
interesting problem, since it reflects the end be-
havior of the domain space. I am obtaining

partial answers for this problem.
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1. S. Yamamoto and A. Yamashita : “A
counterexample related to topological
sums”, Proc. Amer. Math. Soc. 134
(2006), 3715-3719.

2. A. Yamashita :

manifolds of

“Non-separable Hilbert
continuous mappings”,

preprint.
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1. The space of bounded continuous func-
tions into ANR’s in the uniform sense,
General Topology 000000, 0000
0000000, December 2005.
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are mnon-separable topological
manifolds,
Set-theoretic  Topology, Swietokrzyska

Academy, Kielce, Poland, August 2006.
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September 2006.

4. Infinite-dimensional manifolds of continu-
ous mappings from a noncompact space,
00o00O0DOoo0,00000000, De-
cember 2006.

5. Infinite-dimensional manifolds of continu-
ous mappings from a noncompact space, [
00000000, 0000, March 2007.
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We constructed non-trivial solutions to the

functional-differential equation

f'(x) = af(iz),
f(0) =0,

x € R = (—o00,+00),

(1)
for constants A > 1 and a # 0. In practical
applications equation (1) arises in the study of
electrical transmission lines of electrical railway
systems. As an application, we applied (1) to
the ordinary differential equation of delay type
f'(x) = f(x — 1),z > 1 by using quarkonial
decomposition. We derived an explicit formula
in terms of the quarkonial decomposition. We
also considered boundedness of singular inte-
gral operators on amalgam spaces (L?, £2)(R"™).
As an application, we considered the Cauchy
problem for the imcompressible homogeneous
Navier-Stokes equations. We solved Navier-
Stokes equations for initial data which is in
amalgam space. We also constructed an ex-
plicit representation formula for the Helmholtz
projection in special sectorial domains which is

in amalgam space.
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of the Japan Society for Industrial and Ap-
plied Mathematics, (2005), 15, 245-252.

. T. Yoneda, “On the functional-differential
equation of advanced type f'(z) = af(2z)
with f(0) = 0, J. Math. Anal. Appl.,
(2006), 317, 320-330.

. Y. Sawano and T. Yoneda, “Quarkonial
decomposition suitable for integration, to

appear in Math. Nachr.

. Y. Sawano and T. Yoneda, “On the Young
theorem for amalgams and Besov spaces,
to appear in International Journal of Pure
and Applied Mathematics.

. T. Yoneda, “On the functional-differential
equation of advanced type f'(z) = af(A\z),
A > 1, with f(0) = 0, to appear in J. Math.
Anal. Appl.

. E. Nakai, N. Kikuchi, N. Tomita,
K. Yabuta and T. Yoneda “Calderén-
Zygmund operators on amalgam spaces
and in the discrete case, to appear in J.
Math. Anal. Appl.
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For these years, I have continued the research
on error analysis of finite element methods
We have tried to perform error analysis for a
kind of non-conforming FEM by adopting the
method used in the conforming case. The non-
conforming FEM we consider here is based on
interpolation functions which are piecewise lin-
ear on meshes and take the values on mid-
points of edges as the degrees of freedom. To
give error analysis, we need to estimate the cor-
responding interpolation errors and to deter-
mine various error constants. Instead of giv-
ing the exact values for the constants, which
is very difficult, we have given strictly correct
upper bounds for such constants by adopting
the results obtained for the conforming one.
Thus quantitative error estimation for interpo-
lation becomes available. Moreover, we show
the maximum angle condition of the error con-
stants also holdes in this non-conforming case.
Combining these results with the analysis on
Fortin’s interpolation, we have succeeded in
giving an explicit a priori error estimate for the

non-conforming FEM mentioned above.
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1. Fumio KIKUCHI and Xuefeng LIU, Esti-
mation of interpolation error constants for
the Py and P; triangular finite elements,
UTMS Preprint, 2006-17 (2006). (To ap-
pear in Computer Methods in Applied Me-

chanics and Engineering)

2. Fumio KIKUCHI and Xuefeng LIUO De-
termination of the Babuska-Aziz constant
for the linear triangular finite element[
Japan Journal of Industrial and Applied
Mathematics (JJIAM), Vol. 23, No.l.
(2006), pp. 75-82.
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3.0 00,0000000oooooooad
000000000 (Estimation of error
constants for Py and P; interpolations over
triangular finite elements), 0000000
O00O0ooog (2005).
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In this yearOd I studied the fundamental tech-
niques of soliton and conformal field theory in
the COE seminar(] To grasp the connection
between the contents of my masterpaper and
these theories and to search for new results are

my next large task[
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Although nilpotent orbits in complex classi-
cal Lie algebras are parametrized by Yong dia-
grams, [ gave an easier proof. I also gave a de-
tailed proof of the parametrization of nilpotent
orbits in real classical Lie algebras by signed
Yong diagrams, except for the case of so*(2n)
and sp(2p, 2q).
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My research interest is in mathematical psy-
chology. The aim of mathematical psychology
is to understand about the human mind by us-
ing mathematics. The structure of thinking can
be found in that of natural language. The study
of natural language will help us to understand

about the structure of thinking.
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One of the goals of mathematical psychology
is constructing logical systems. The construc-
tion of monophase case language has been com-
pleted. However, multiphase case language (a
generalization of monophase case language) is
now under construction. In my master’s the-
sis T constructed a logical system based on

monophase case language.
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I studied the theory on Fusion Product, intro-
duced by B.Feigin and Loktev. On my Master’s
thesis, I explained of the latest results on Fu-
sion Product, especially the details of the the-
ory on the structure of Fusion Product in sls-

case by B.Feigin and E.Feigin.
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007, 00000000000 (2007)
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Ch-diagram is a method to describe a surface
link. Sang Youl Lee constructed invariants of
ch-diagrams by use of regular isotopy invariant
of classical links. I calculated Lee’s invariants
constructed by use of Kauffman bracket poly-
nomial for some ch-diagrams whose ch-index is
less than or equal to 10, and conjectured the ge-
ometric meaning of these invariants. I proved
my conjectures for simple ch-diagrams, and I
could prove Whitney’s modular equality in an-

other way as a result.

B.OOOO

00000 : "realizable ch-diagram [0 Lee in-
varlant 0000007 (DO0OO)
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I studied Wiener integrals for a reflecting Brow-
nian motion (that is, a 1-dimensional Bessel
process). Wiener integrals for a ¢ (> 1)-
dimensional Bessel process are studied by Fu-
naki, Hariya, Hirsch and Yor. They obtained
that the variance of the Wiener integral for a
d-dimensional Bessel process can be bounded
by the corresponding one for a Brownian mo-

tion, and that similar inequalities hold for the

242

higher moments around the mean if § > 3. 1
explicitly computed the moments, up to fourth
order, of the Wiener integrals for a reflecting
Brownian motion, and confirmed that the sim-
ilar inequality for the fourth moments holds in
the case where § = 1 and the integrand is a
power function or a quadratic function.
B.OOOO

1. Y. Izawa : “On the moments of Wiener
integrals for a reflecting Brownian mo-
tion”, Master’s thesis, University of Tokyo
(2007), submitted to Electronic Journal of

Probability.
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A.00O0OO

boboobobobobobobobobo
obobooobOoboboobobobobo
gbobooboboobobobobobobo
uboboobobooboboboboboobo
gbobooooboobooboobobobobo
obobOoboboobobobobobobo
U0 Young OOOOOOODOOODOOOOOO
uboboboboboboooooooooo
boboobooboboboobobobobo
oooono

I investigated the direct calculation of ultra-
discretization. = The solution of the initial
value problem of the periodic Box-ball system
(pBBS) was obtained by ultradiscretizing the
solution of the pd Toda equation. The ultra-
discrete limit of the spectrum curve which ap-
pears in the inverse scattering method can be
described the data of the Young diagram of the
corresponding state of the Box-ball system. I
obtained the formula to the fundamental cycle

of pBBS and solution of pBBS.

B.OOOO

1. 00 O0: “Ultradiscretization of the so-
lution of periodic Toda equation” O 0O 0O

0o0o0oo0 (2007)
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1. 00000000000000000000
00000000000000,0000
00000, 0000, November, 2006

. Spectral curve of a periodic discrete equa-
tion and conserved quantities of periodic
box-ball systems, Integrable Systems and
Combinatorics, Graduate School of En-
gineering Science, Osaka Univ, February,
2007
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It is known to be able to show Hilbert Symbol
by using Symtonic cohomology in the local field
of prime number p. When p is 2, I considered

a similar expression.

00 00 ( KAMIJOU Masahiro )
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I studied the Bradley-Terry model and the ex-

tension of it.
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My reserch interest is in topology related to
the mapping class group of an orientable sur-
face.In particular,] am interested in the the-
ory of Meyer function on various mapping class
groups.Meyer function is a rational 1-cochain
closely related to the localization of the sig-
In this

year,we introduced the mapping class group of

nature of 4-dimensional fiber spaces.

plane quartics I'¢ and showed the existence and
the uniqueness of the Meyer function on I'C.
This leads to the another proof of the fact that
the first characteristic class of surface bundles is
rationally zero for families of non-hyperelliptic
compact Riemann surfaces of genus 3,which
was observed by D.Mumford. Using our Meyer
function on I'?,we formulated the localization
of the signature for fiber spaces whose general
fiber is a non-hyperelliptic compact Riemann
surface of genus 3.We also calculated some val-

ues of our local signature for some examples.

B.OODOO

1. A construction of the Meyer function for
non-hyperelliptic families of genus 3, 0 O
ooooo0.

c.oooo

1. A construction of the Meyer function for
non-hyperelliptic families of genus 3, O O
goooooooboooooooooo,d
goooooooon,20060 120.
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uobood,oubofo baooooaoo
00o,20070 20.
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I am interested in the classification of actions
of non-amenable discrete groups on von Neu-
mann factor of type II;. In my master thesis, I
constructed some actions of the non-amenable
group Z? x SL(2,7) on the AFD factor of type
II; which has certain specific property.

I constructed an explicit family {8g} of un-
countably many non-cocycle conjugate actions
of Z? x SL(2,Z) on the AFD factor of type
II;, which is indexed by the subsets of the
prime numbers. These actions are given by
“twisted” generalized Bernoulli shift actions.
When the set ) consists of odd prime numbers,
the group Aut(f8g) of the automorphisms com-
muting with the action 8¢ is computable and
isomorphic to a product of cyclic groups. The
groups Aut(8g) are mutually non-isomorphic,
then it was proved that the actions {fg} are

mutually non-conjugate.

c.oogog

1. 000D 0O0O0O Haagerup property, 0 OO
OO0O0Oooo0g,o0o0gdd, October 2006.

. A unique decomposition result for HT fac-
tors with torsion free core (Popa O 0O O
000),00000ooooo,o00oa,
October 2006.
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1. Twisted Bernoulli shift actions of Z2 x
SL(2,7Z),0000000000,0000,
January 2007.
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I studied the question what relations are be-
tween System LC, which is an operational sys-
tem on categorical semantics of the lambda cal-
culus, and traditional operational semantics.
This question is suggested by Ryu Hasegawa,
who is the inventor of System LC. I adopted
Gilles Kahn’s Natural Semantics as operational
semantics of the lambda calculus, and defined
a translation from Natural Semantics to Sys-
tem LC to study relations between the two. I
concluded that the translation preserved the di-

rection of computation.

B.OOOO

1. A. Satoh :

tional semantics and categorical reduction

On relations between opera-

system, Master’s thesis, the University of
Tokyo (2007).
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I study a mapping class group of an orientable
surface and 4-dimensional topology. The map-
ping class group of an orientable surface is the
group of isotopy classes of the diffeomorphisms
which preserve the surface orientation, and it
has been widely studied in relation to the mod-
uli space of Riemann surfaces. 1 especially
study a mapping class group which preserves
the covering structures. If we fix a covering
space of a surface, that is the isotopy class of
the orientation preserving diffeomorphisms on
the covering space which induce the diffeomor-
phisms on the base space. I call it the sym-
metric mapping class group. I aim to extend
the known results in the mapping class groups
into the symmetric mapping class groups, study
original properties of the symmetric mapping

class groups, and reveal their structures.

B.OOOO

1. S. Masatoshil “On symmetric mapping
class groups”, master’s thesis, University
of Tokyo (2007).
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1. 0000000000 oo0oooooooo
O,0000000opopoooooooooo
O00,00000000000, December
2006.

.000ooooo,oo0o0oooooooo,
OO0o00Ood, February 2007.
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We can decompose into the symmetric tensor
which have eigenvalue 1 and the alternative
tensor which have eigenvalue -1, by decompos-
ing the tensor product of the two same modules
of Lie algebra into eigenspaces by the map P
which reverses the first factor and the second
factor. I tried to think the idea of the symmet-
ric tensor and the alternative tensor in quan-
tum groups.

So, I decompose two times tensor of the all
modules of Uy,(sl,) and the simple modules of
Ug(gl(n + 1)) by the R matrices. And I ob-
tained the eigenvalue of the two times tensor of
the general integrable irreducible U, (gl{(N+1))-

mod upto the sine.

B.OODOO

1. D. Shigeta: “U,(g) 0000000000
ROOOOOOODODOOO”.
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In previous research, it is known that a het-
erodimensional cycle satisfying some conditions
can be perturbed so that a homoclinic tan-
gency is created. So I studied the inverse prob-
lem of above one, that is, “can one create a
heterodimensional cycle by perturbing a homo-
clinic tangency satisfying certain conditions?”
I gave a positive answer by assigning following
conditions to a homoclinic tangency: 1.conser-
vativety, 2.the dimension of the ambient space
is four, 3.eigenvalues are all complex, 4.exis-
tence of linearized coordinate. And I created
an example of a homoclinic tangency which sat-

isfies all conditions above.
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Using partial differential equations, we made an

age-structured model for vector-borne diseases,
and analyzed it.

In the model, referring the SIR epidemic model
proposed by Kermack and McKendrick, the
human population was separated into three
classes; susceptible, infective and recovered.
As well, the vector population was separated
into two classes; susceptible and infective. In
addition, new-born and natural death were
Then it

was supposed that the transmission happens

also considered in each population.

when an infective vector contacts a susceptible
man/woman, or a susceptible vector contacts
an infective man/woman.

Analyzing the model, those results were ob-
tained:

(1) The basic reproduction ratio is expressed as
the sum of secondary infected people who have
infected by the infective, who invaded the vir-
gin state, through the vectors.

(2) If the basic reproduction ratio is less than
one, there exists only one steady state, the dis-
ease free steady state. And it is globally asymp-
totically stable.

(3) If the basic reproduction ratio is greater
than one, there exists the disease free steady
state and the endemic steady state, which is
uniquely exists. Then the former is unstable,
and the latter is locally asymptotically stable
if the recovery rate and the population of in-

fective vectors at the state are enough small.
B.OODOO

1. 00 O00: “00bbo0o0o0ooooooo
O00oooO”, 00000000 (2007).
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In this year, I studied Schrodinger operator
with periodic potential. Let U(ay, by ), bp—1 <
< by

Schrédinger operator with periodic potential V.

an < apt1 be the resolvent set of
(an, by) is called the gap. It is well known that
if d =1 and V is piecewise continuous, then
length of the nth gap b, — a, tends to 0 as
n — oo. I proved that if d = 1 and V is locally
integrable, then the length of the nth gap tends

to 0 as m — oo in my master’s thesis.

B.0OO0O
1.0000°000000000000000
00000000 Schrédinger 00000007,
00o0o0oooa0 (2007).
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I study about property and calculation of Kho-
vanov homology, one of the knot invariants.
There are only a few example known about
the calculation of Khovanov homology and Ras-
mussen invariant, which is derived from Kho-

vanov theory. I have tried to calculate for pret-
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Then I deter-

mined the rational Khovanov homology under

zel knots with three pretzels.

a certain condition on the number of twists.
And I determined the Rasmussen invariant for

almost all situation.

B.OOOO

1. Khovanov homology and Rasmussen’s s-
invariant for pretzel knots, Master’s thesis,
University of Tokyo (2007)

c.ooodg

1. Khovanov homology and Rasmussen’s s-
invariant for pretzel knots, 00 OO0 O
00000000 Xo,0o0o, 120,
2006 O .
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The subject of my research is the signature of
4-manifolds and its localization under some sys-
tematic method to calculate the local signature
of Lefschetz fibration when it satisfies some ad-
When the fibration is
hyperelliptic, Y.Matsumoto and H.Endo gave

ditional assumptions.

a formula. Later T.Nakata gave an alternative
approach using Hirzeburch signature theorem
and Chern-Weil theory.

I'd like to extend Nakata’s argument to more
general settings. As a first step I am now ex-

amining Nakata’s argument.
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I think that the GOS-formula is one of the most
important formulas in the ramification theory.
This formula was first proved in the one di-
mensionalcase by Grothendieck, Ogg and Sha-
faravich. Many efforts have been done to gen-
eralize to higher dimensional case. (by Deligne,
Laumon and K.Kazuya....) The most striking
result is the work done by A.Abbes, K.Kazuya,
and T.Saito in 2005 and 2006. It is the general-
ization of the GOS-formula to any dimensional
case. This generalized GOS-formula is formu-
lated in the language of the derived category
of l-adic sheaf developed in SGA5. Tt is proved
as an equality in the etale cohomolgy group by
using the characteristic class of an l-adic sheaf.
The author proved the localized GOS-formula
as an equality in the etale cohomology group
with boundary support. I want to struggle with
the problem of clean model in higher dimen-
sional case which is proved by K.Kazuya in two
dimensional case. I also consider applications

of the generalized GOS-formula.

B.OOOO

1. T. Tsushima, Localized Characteristic

Class and Swan Class, Master Thesis in
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Univ. of Tokyo,2007.
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The Berger’s classification theorem classifies
the holonomy groups of simply-connected, irre-
ducible Riemannian manifolds excluding sym-
Of
these seven types, gaining particular recogni-

metric spaces into seven different types.

tion in academic circles is the study of geo-
metric structures having five types of holon-
omy groups called special holonomy groups. R.
Goto has lately introduced the topological cal-
ibration theory that gives a unified frame of
studying for these structures. My major con-
cern is to study the topological calibration the-
ory from a viewpoint of the deformation theory

of G-structures.
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I study the topological structures of the free
loop spaces. Chas-Sullivan found the product
structures on the homologies of the free loop
I

study them from the viewpoint of Chen’s iter-

spaces of the compact oriented manifolds.

ated integrals.
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The most natural way to construct a compactly
supported orthonormal wavelet v is to find a
multi-resolution analysis associated with the
compactly supported scaling function ¢. In
this situation, the low-pass filter mg is given
as a trigonometric polynomial satisfying certain
appropriate conditions and the scaling func-
tion ¢ is given as the infinite product $(§) =
H;il mo(277¢). However, in most cases, we
can not calculate the strict value of this in-
finite product in practice, and therefore we
need some enough approximation of it. For in-

stance, the sequence of functions ¢, defined
by @n(€) = Xfoma] (2 Ty mo(2779€) in-
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deed gives a L2?-approximation of ¢. In ad-
dition, it is important for practical demands
to observe the convergence speed of the limit
Pn — -
this problem and obtained the result as fol-

In my study, I especially treated

lows: under a certain appropriate assumption,
if the estimation |@(&)| < C(1+ |€])7*~! holds
for some a € (0,00) \ N, then ¢,¢ € HP as
I6] a+%—6,0<€<1andtheestima—
tion ||¢n, — @|lze < 277C’(¢) holds. Finally, I

applied this result to Daubechies’ example and

showed its numerical result.

B.OOOO

1. R. Prey “Construction of compactly sup-
ported wavelets and estimation of the reg-
ularity”, Master’s thesis, University of
Tokyo, 2006.
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Study on the relation between the Khovanov
homology of knots and the chromatic cohomol-
ogy of graphs. Development of the computa-
tion library “DoctorK” using Java.

c.oooo

1. O Computation Library ”DoctorK”
Knot and Geometry using Java and its
methodd 2006/6/7-11 000000000
Oooooooooon

on

. O Numerical Computation in Knot The-
oryd2006/9/16-180 0000 OOOOO.
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I generalize a formal language on this study.
Concretely, I study a formal language has a
kahennst is embellished more than one vari-
able .

one variable and more than one symbol.

A kahennsi is a string of more than
A
emgellihing variable is a variable is showed
some kahennsi. For example , let A be a
A kahennsi of A

Then A

first-ordered language .
is a thing like "Vz” or 7 Jy 7.

9 .9
€T .

emgellihing variable of Vz is
Next, I explain a purpose of my study. General,
an element of a formal language expresses a
function on a possibility wold to recognize.
The other way , what is function on a
possibility wold to recognize expressed by an
element of a formal language 7 I consider an
answer of this question. This answer is given

by following theorem.

theorem

Let f be a function on a possibility wold to
recognize . f is expressed by an element of a
formal language if and only if it satisfies the
following any condition

(1) f is a projection.

(2) f is a constant mapping.

(3) fis a function generated by special two op-
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eration of a projection or a constant mapping .

00 00 (MIZUTA Naokazu)

A.000OO

0000 CAT(0) cube complex 000000
0000 00 OBozejko-Picardello 0 O OO0 0O O
o000 Schwr OODOOOODOOODOOOOO
oo ooo
00 CAT(0) cube complex 000000000
O000000000000OoUooooO CAT(0)
cube complex 0000000000 O0OOOO
000000000000ooon CAT(0) cube
complex 00 DOODOOOOOOOOODOODOO
OO0000DO000000O0 Guentner-Higson
oo oooooooa
googo

In this academic year, Mizuta has studied the
geometry of CAT(0) cube complexes. As a re-
sult, he showed a Bozejko-Picardello type in-
equality for finite dimensional CAT(0) cube
A CAT(0) cube complex is con-
sidered to be high dimensional counterpart of

complexes.

a tree, since a tree is exactly a 1-dimensional
CAT(0) cube complex. As an application, he
obtained that groups acting properly on fi-
nite dimensional CAT(0) cube complexes are
weakly amenable. Recently, Guentner-Higson
has also obtained weak amenability for these
groups exploiting uniformly bounded represen-

tations.

B.OOOO

1. 00000000000 (Dooo)

0 O (MIYAZAKI Tadashi)

A.000DOO

00000 Liebh GOOO~D0OODOOOOOO
OO0O00000 Whittaker DODOOO0OOODOO
000 Whittaker 00000 n0 (g, K) 000
obobooboobooboboobobobobo
obooo. oobo,o0b00boboboooo



(000000D0000000)0000000
00 (p,K)0000000000000000
0000. SL(2,R)0 SU(n,1)00000 10
00000 Le000O0O0D (g,K)00000
00000000000000000,0000
0Le0000000000000000000
000000000000.000000000
0002000000000000 Sp(2,R) 0
00000000,0030000000000
00 Sp(3,R)0000000 (g, K)00000
0ooooooooo.

I am interested in Whittaker functions, which
is ‘good’ realizations of a representation 7 of
a semisimple Lie group G. Whittaker func-
tions can be sometimes described as solu-
tions of some differential equations, say, the
Casimir equations derived from the (g, K)-
module structure of the given representation
. However it is difficult to describe the whole
(g, K)-module structures even for standard rep-
resentations of classical groups, which is ob-
tained by parabolic inductions. A complete ex-
position for SL(2,R) are found in some text-
books, and there are rather complete results
for some groups of real rank 1, e.g. SU(n,1). I
have rather complete description of the (g, K)-
module structures of standard representations.
However, for Lie groups of higher rank there
are few references as far as I know. I compute
the explicit (g, K )-module structures of the real
symplectic group Sp(3,R) of rank 3, generaliz-
ing the result of T. Oda for Sp(2,R) of rank
2.

B.OOOO

1. T. MiyazakiOl “The (g, K)-module struc-
tures of principal series representations of
Sp(3,R)”, Master’s thesis, 2006.

c.0oO0no

1. Sp(3,R)0000000 (g, K)-00000
000000000,0000000000
000 (0000000000000000
0)0000000000000000,0
000,20060 120,
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0000 (MAO Shikuan)

A.000OO

R?2 00000000 Schrédinger O 0 O O
00000000000 00D000 H
+((Day, Dy,) — (Bxg, —Bx1))? 4+ V(x), V(z) €
S((x)*, (z)~2dx?), A< 10000 Schrédinger
000000 Singularity 0000000000
0000 A<10000H = 3((Dsy,Day) —
(Bxe,—Bz1))? 000 0 O Singularity 0 0 0 O
vi00000000Dooooooooooo0ao
00000WFgsu(kr/B) = {(y;n); (y,n) €
W Fgsuo}. A 1 0000000 000
0000 Fx)00OO0O00O lim sup |[VV(x) —

"0 | >
F(z)| 000000, WFy.u(kr/B)
{(@(km/B,0,y,n),m); (y,n) € WFgsug} OO
ooooooono

&(t,s,y,m) =y + [ B(r)F(B(r)n)dr,

B(t) - Sirngt cos Bt , —sinBt 0oQ
sin Bt , cosBt
ooood

we studied the singularities of the solu-
tions to some class of Schrodinger equations
with constant magnetic fields in the Eu-
clidean space R2. For the operttor H
Y((Days Day) — (Bas, —B1))? + V(3), V() €
S((x)*, (x)~2dx?), A < 1, we studied the prop-

agation of the singularities of the solution of

the Schrédinger equation.
sult which shows that when A < 1, the sin-

We proved a re-

gularities of the solution wu(t) is stable under
the perturbation of V(z): WFysu(kn/B) =
{(y,n); (y,m) € WFgsuo}t, k € Z. When
A =1, it is not stable under the perturbation
of V(x), and we get a propagation result under
the additional hypothesis: There exist contin-
uous functions F(x) on R?\ {0}, which is ho-
mogeneous of degree 0, such that

lim sup |VV(z) — F(z)| = 0, then we have

00 x>

WEFyu(®F) = {@(F.0.y,m),m): (y.n) €
W Fpsug}, k € Z, where,

#(t,s,y,m) = y+ [ B F(B(r)m)dr,

cos Bt |, —sinBt

sinBt , cosBt

sin Bt

B(t) =B



B.OOOO

1. Shikuan MAOO “Singularities of Solutions
to Schriodinger Equations with Constant
Magnetic Fields”, Master’s thesis, Univer-
sity of Tokyo, (2006).

00 00 (YAMADA Shogo)

A 000D

Keller-Segel 0 0000000000 OOODOO
gobooobooobooobooobooboooa

I study Keller-Segel model and blow-up phe-

nomenon of the solution of the system.

B.OOOO

1. 0D 0O0O0%Keller-Segel OO ODOOOO7,
oood

c.0oO0on

Keller-Segel 00000000 (DODOOOO, O
oOooooooo, 110, 2006 0).

00 00 (YAMAMOTO Koji)

A 0000

gboboboboobobobobobonba
gboooooobooboboboboboona
obobooboboboboboboobooDo
gbobooboboobobobobobooo
gboboobobobobobobobobd
obobOobobOoboboboboboonoa
obobooboboboboboboboobo
obobooooooooooooooboog
gboboobobobooboobobobong
obobOobobOobobobobobooong
OO0O0O0OOOooOOooDOoOoooOoD varadhan
gboboobobobobobooboboond
gbobooboobobobooboboboona
obobOobobOobobobobobooong
gooooogooooooobooboboooogog
goboooboooboooboooooboobooa

The hydrodynamic limit of particle systems on

a lattice has been studied in several models.
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I considered such problem for particle systems
on a distorted lattice. The distortedness means
a minute variation in space component. I an-
alyzed the limit of the mass distribution of
To

make the problem easy, I assumed that par-

moving particles on the distorted lattice.

ticles don’t interact with each other and the
distortion doesn’t effect on particle movement
in a substantial way. Despite our assumptions,
the problem is difficult, and I had to investi-
gate a treatment of the terms which seem to di-
verge. To solve this problem, I used the method
for non-gradient models, which Varadhan in-
vented. I conclude that, even on the distorted
lattice, the limit is characterized by the unique
solution of non-linear partial differential equa-
tion with certain diffusion coefficient given by

a complex formula.

B.OOOO

1. 0000 : “0000000000000
0000000000000007, 000
0oooo (2007).

00 00 (YOKOTA Taihei)

A.0DODOO

gbobgooooboobobooboboooooobo
ubobooboobooboboobobobobo
oboooooboobobobobobobo
gbobooboobobobobobobobo
00000D0000000000000K?00
gboooooooooboobooboob 2000
oboooooooOooboobobobobobo
ooooboboooobooboboobooonog

I researched the quotient of the Fermat surface
of degree p+1 over the algebraically closed field
of characteristic p by a rational vector field .
At first I constructed a smooth rational vector
field by the resolution of singularities of a ra-
tional vector field on the Fermat surface. Next
I calculated the invariants (Picard number, K?
and Eular characteristic) of the quotient by the
constructed smooth rational vector field. Fi-
nally, in the case of p = 2, from the invariants,

I showed that the quotient is a K3 surface.
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1. 00 00,000o0o0oboooboboboon
O0000o0o0oo,00000000 (2007)

00 00 (YOSHITOMI Shuhei)

A 000D

goboooboooboooboooboo
gooooobooooooooboooooo
ooooooboOoooOo0oo0 s1oogooooo
gobooboobooobobooboboaboobad
gboogoboooboobgooboboobo

A master’s thesis on tropical geometry by anal-
ogy of algebraic geometry. I proved that the
Jacobian variety, in a suitable definition, of a
tropical elliptic curve in the affine plane is S1,
and that the Jacobian variety of a reduced trop-
ical curve is a higher-dimensional torus gener-

ally.
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0 O O (Research Student)

00 00 (YAMAMOTO Shuji)
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020000 LO00O0O0O0O Kronecker D00
oobooooboooobooooLbog s=0
uobol1bo0oboooboobooboonn
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U20000000000000000000
O0000 BnetOOOOODOODOODOODOO
ooooog

I study the Kronecker limit formula for L-
functions over real quadratic fields and related
subjects. Since the double gamma and dou-
ble sine function naturally appear in an expres-
sion of the first derivative of such L-functions
at s = 0, it is important to gain a better un-
derstanding of them. In this year, I proved a
formula which expresses the double sine func-
tion by means of the g-exponential functions. I
also obtained integral expressions of the higher
derivatives, which generalize Binet’s formula

for the logarithm of the gamma function.

B.OOOO

1. S. Yamamoto: “On p-adic L-functions
for CM elliptic curves at supersingular
primes”, Master thesis, The University of
Tokyo, 2003.

2. S. Yamamoto and A. Yamashita: “A coun-
terexample related to topological sums”,
Proc. Amer. Math. Soc. 134 (2006), 3715~
3719.

3. S. Yamamoto: “On Kronecker limit formu-
las for real quadratic fields”, Doctor thesis,
The University of Tokyo, 2006.

4. S. Yamamoto: “Hecke’s integral formula
for quadratic extensions of a number
field”, preprint, 2006.
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c.oooo

. On p-adic L-functions for imaginary

quadratic fields at inert primes, 0 0 0O 0O
Oo00oo0o,000D0p00o0ooooogo,
May 2003.

. On p-adic L-functions for imaginary

quadratic fields at inert primes, 0 0 0O 0O
oo0oooOoo,0Do0o0o0o0o0o0ooon,
December 2003.

.0000o0oooo0ooooo o LOO

0000,0000000&000000
00,0000, July 2004.

. 02000000 KroneckerOOOOOO

g0,0000d0oooo,oboboooogo
O0O000dod, January 2006.

. 02000000 KroneckerOOOOOO

00,00000000, 0000, May
2006.

. 02000000 KroneckerOOOOOO

O0,000000D0DOO0O0,0D00000,
July 2006.

.oboboooooocoooboooboonb 20

00000 Kronecker 1000000002
000,000000,0000, July 2006.

. On Kronecker limit formulas for real

quadratic fields, 10000000000,
00000000000, December 2006.
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00 OO0 (SAWADA Kouga)
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Automorhic Functions with Respect to the Fundamental

Group of the Complement of the Borromean Rings

e Daniel RYDER
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Examples of Pseudo-Anosov Homeomorphisms with Small Dilatations
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An Extension Theorem for Real Analytic Solutions to

Relative Hyperbolic Systems
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Stochastic Partial Differential Equations with Two Reflecting Walls
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Logarithmic De Rham, Infinitesimal and Betti Cohomologies
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16:30-17:30

Hiroshi Iriyeh (Tokyo Denki Univ.)O Geodesics of Hofer’s metric on the space of
Lagrangean submanifolds

60 200000

10:30-11:30

Robert Gompf (Univ. Texas at Austin)J Constructing Stein surfaces using topolog-
ical 4-manifold theory (2)

13:30-14:30

Paul Biran (Tel-Aviv Univ.)O Symplectic Automorphism and Stein Fillings
15:00-16:00

Motoo Tange (Kyoto Univ.)d On the applications of Ozsvath Szabo’s invariant to
lens surgery

16:30-17:30

00000000003 On the Fukumoto-Furuta invariant for rational homology
3-spheres

60 210000

10:00-11:00

00000 (000000 )0Special Lagrangean submanifolds with isolated conical

singularities and pseudo-holomorphic discs
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13:00-14:00

Robert Gompf (Univ.Texas at Austin [JConstructing Stein surfaces using topological
4-manifold theory (3)

14:30-15:30

Hiroshi Iritani (O O O O 00 Orbifold quantum cohomology of toric varieties and wall
crossing

gogbboboob oDbobooooobood

20060 70 1b0000-70 180000
goboboooobbood
gboboboooobbodgd

74 150
20:00 -21:00 ODOODOOOOOO
“Fourier expansion of automorphic forms — the case of SLy(R)”

70 160
9:30-10:30 ODOOOOOOO,00000000
“GL(3)00 Whittaker OOOD0ODOOO - I7
11:00 -12:.00 ODOODOOOOO,00000000
“GL(3)00 Whittaker 0O00O0OD0OOO — 117

14:00 - 15:00 ODOOOOOOO
“Whittaker vector 0 O — 1”7
15:20 -16:20 ODOOOOO0O
“0J000000d0bDbO0O0 -goboboooooobooboooooooo”
16:40 - 17:40 ODDODOOOOOO
“O00000 Whittaker OO — 17
20:00 -21:00 OOOOOOODO
‘000000 Whittaker OO — 117

70170
9:30-10:30 DODOOOODO,0D0D00D0ODOO
“GL(3)0 0 Whittaker 0000000 — III7
11:00-12:00 OOUOOOOOO,00000000
“GL(3) 00 Whittaker 0000000 — IV
14:00 - 15:00 O OOO
15:20-16:20 OOOOOOOO
“Whittaker vector 0 0 — II”
16:40 - 17:40 ODOOOOOOOO
“Fourier expansion of automorphic forms — the case of Sps(R)
20:00 -21:00 ODOOODODODOOO
“Koecher principle of automorphic forms”

7
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70O 180
9:30 - 10:30 DOOOOQOOoo
“Whittaker vector O OO — III”
11:00 - 12:00 OOOOOOO0O
“Spherical functions in the studies of automorphic functions and
000 ‘cycle’ geometry of arithmetic quotients”

A workshop on Integral Geometry and Harmonic Analysis
August 12 — 15, 2006
Tambara Institute of Mathematical Sciences

Organizer: Toshio Oshima

August 13

10:00 — 11:00  S. Helgason (MIT)

“Radon transform, Generalizations and Applications”
11:30 — 12:30 B. Rubin (Louisiana State University)

“The Busemann-Petty problem on sections of convex bodies: Large Variations
on the theme”
14:50 — 15:35  Zhu Chengbo (National University of Singapore)

“Transfer of unitary representations”
15:50 — 16:45 T. Kakehi (University of Tsukuba)

“Generalized Phaffian type operator arising from Cartan motion group”
17:05 — 17:50 H. Oda (Takushoku University)

“The Poisson transform and degenerate Hecke algebra”

August 14
9:30 — 10:15 F. Gonzalez (Tafts University)
“The modified wave equation on the sphere”
10:30 — 11:00 H. Ishi (Kyoto University)
“Invariant distributions on homogeneous cones”
11:30 — 12:00 T. Kai (Kyoto University)
“A characterization of symmetric cones through pseudoinverse map”
14:30 — 15:00 T. Oshima (University of Tokyo)
“Twisted Radon transforms”
15:10 — 15:45 H. Midorikawa (Tsudajuku College)
“Unitarizability for (g, K')-module”
16:10 — 17:15 G. Olafsson (Louisiana State University)
“Paley-Wiener theorems and more”
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August 15
9:15 - 9:45 H. Mano (Kyoto University)
“Radial part of the unitary inversion operator for the minimal
00O representation of O(p, q)”
10:00 — 10:30  S. Helgason (MIT)
“Some problems in Analysis on Symmetric Spaces”

oooobboogd

000 20060 90 130 (O) 13:000 16:45
o0 ooobbobooooboobogo 12300

goooogo

13:00-14:00 O Anderé Martinez (Bologna University)
000000 On the determination of non-analytic resonances
000000 (joint work with T.Ramond and J.Sjostrand

15:15-16:15 0 Nicolas Burq (Université de Paris Sud)
000000 Global existence for energy critical waves in 3-d domains
000000 (joint work with G.Lebeau and F.Planchon

15:45-16:45 0 Vania Sordoni(Bologna University)
000000 On the Born-Oppenheimer approximation of wave-operators

ooooboooooo

gb:0g0gbboboooobbboooooboo
gb: ggboobobbobooboobon

000: 0000 (0000), 000 (0000), 0000 (0000),
0000 (00000), 00000 (000),0000 (00000),
0000 (00000), 000 (000), 0000 (0000),

Ambrus Pal(IHES), Joel Riou(Jussien), D000 (D OOO),

0000 (0000), 0000 (000), 000 (RIMS), 0000 (RIMS)
(00OoO0O0Oooo)
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goboooooobooooooboooooooooobooboooooobooooooooooobOboOooooboooo
o0@Mmoooooboo0 ooboooboo0o0Dbb0 booo0oOoboboOo oooo 173400080 0000000
pUO000C0C00O0OO0OOMOO0 ODOobOOoO0OoOOOobOOOOObOOO0O

250000

10:00-11:00 OO OO OORIMSO
00000000 Review and Overview.

11:15-12:15 0000 O00OO0O0DOOo0O0O
00000000 Motivic cohomology groups with finite coefficients 1.

13:30-14:30 D000 OO (DOOOO
000000000000 0D00DOO0O Eilenberg-MacLane O O
O0O0D00000 Steenrod 00, Adams 000 O000O0O0.

14:45-15:45 0000 O0OOODOOODO
00000000 Introduction to regulator.

16:00-17:00 O 0 Ambrus Palld IHESO
OO00OO00O00O The torsion of Drinfeld modules of rank two.

260000

10:00-11:00 OO0 OOOOOOOO
00000000 Motivic cohomology groups with finite coefficients 2.

11:15-12:15 0000 O0D0O00DOO0O0O
00000000 Reading Morel-Voevodsky 1.

13:30-14:30 DU OO ooooon
gbbbuoooobbbuooobobbo obbbooad,
gobobooogoboboog,bbbooao.

14:45-15:45 000 OOOO0OOQOAd
00000000 Symmetric Spectra (following Hovey-Shipley-Smith.)

16:00-17:00 O O Joel Rioull Jussieull
O00000DODO Spanier-Whitehead duality in algebraic geometry

270040

10:00-11:00 OO0 DOOOOooO
00000000 Reading Morel-Voevodsky 2.

11:15-12:15 00 00 OO RIMSO
00000000 Reduced Power Operations 1.

13:30-14:30 OO0 00O OOOODOOO
00000000 Milnor’s primitive operations ();.
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14:45-15:45 00 00 0O0O0ORIMSO
oboobobbobooboobooboobd MecKayO O

16:00-17:00 O O Joel Rioull Jussieull

O0000D00O00O00O Operation on algebraic K-theory and regulators via
O0O0D00000 the homotopy theory of schemes.
OO0D0D0OO00O00oo0oo

2800000

10:00-11:00 O OO 0O OO RIMSO
00000000 Reduced Power Operations 2.

11:15-12:15 0000 gOooodg
OO00000D0O Milnor-Bloch-Kato O O 0O O 0.

13:30-14:30 0000 DOOoOoOooogng
O000000D0O0O Algebraic cycles and differential forms.

14:45-15:45 0000 OO
O0000O00000O0 Introduction to finite dimensional motives.

16:00-17:00 U O OO OO0O
O0O00D00000 Nori’s category of motives.

290000

10:00-11:00 U OOOOLDOOOOOO
00000000 MilnorOOO OO (1).

11:15-12:15 0000 0000000
00000000 MimorOOOOO (2).

13:30-14:30 0000 ODODOODOODOO
O0O0O0000O00 Serre 00O Intersection multiplicity 00O 00O OO
OO00O0DOobOobooo.

14:45-15:45 0000 OOOO0DO0OO
00000000 Bar construction and its application.

000000000000 Miner 0000000000000 00000000000000000OO0OO00
000000000000000000000000000000000000000000000 Joe”l Riou
0D0000000 Research talk 00 0000000000000 0000000000000OOOOOOO

ooboooooooobooooOooOoobooOooobooobooOobooobOoOobOOobObOOoOobOOoOoOoOoOooOonn
gooooooboboooboooooboobodooobboooooobbooobooboooobooobooboOoooo

00000000 (D0000), 000 (@MUoO0)oo0oo0 (RIMS)
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gobboobuooobogd
20060 100 70000-100 110000
gobobooogobbodad
goobooogn

100 70
20:00 - 21:00 ODODOOOOOO
‘COo0obooboooag”

100 80

9:30-10:30 ODODOOODOO

“‘Dual pair 0O OO OO -17
11:00 - 12:00 O0OODOOO

“Dual pair DO OO QOO —1II7
14:00 - 15:00 DOOOOODO

‘00Doo0bboOoooo -r
15:20 - 16:20 OODOOOODOOO

‘00Do00oOo0obooooboooooo -r
16:40 - 17:40 ODOOOOODO

“Gindikin O horospherical Cauchy D 0 OO0 O7”
20:00 - 21:00 DOOOOOODOOOO
‘“0000ooooo (g K)-0o0oDo007

100 90
9:30-10:30 DOOODOOOOO
‘O00b00O0bO0OobDOopDoOOooooo -1
11:00 - 12:00 OOODOOOOO
“O0000000b00DOO000 RadonOODO OO —-17
14:00 - 15:00 OOODOOOOO
“O0000000D0D0000 RadonODOOGOQO —1I7
15:20-16:20 OOOOOODO
“Dual pair 00O O OO — III7
16:40 - 17:40 OOOODOODO
“Quasi-small 0000000007
20:00 -21:00 OOODOOOOOO
‘00000 Lie0DDOOOOODODOOO C*®vectorOOO”

100 100

9:30 - 10:30 OOO0OO0OOOO
‘“Coobooboob -1r7

11:00 - 16:20 OOOOODOO
‘coobooobooono - I1r

14:00 - 15:00 O OODO

15:20 - 16:20 DOO0ODOOO0ODOO
‘O00b0o0bo0obdu0obd Radond OO —III7
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16:40 - 17:40 OOOODOODO
“Quasi-small 00 000000OO7

20:00 -21:00 OOODOOOOOOO
“Heckman-Opdam OO0 00O O0O0O0OOOOOOO”

100 110
9:30 -10:30 DOOOOOOO
‘00000000 RadonOOooono —-17
11:00 - 12:00 OOO0OOOOOO
‘00000000 RaddonODOOOQoQ —1II7

COE Conference

Recent Advances and Applications in Nonlinear

Science

16 October - 19 October 2006

Graduate School of Mathematical Sciences
The University of Tokyo

Monday 16 Oct.

10:00-10:30 O Registration
10:35-10:45 0 opening ceremony
10:45-11:30 0 J.H. Lee
Solvability of the derivative nonlinear Schrodinger equation
and solitons of the resonant nonlinear Schrodinger equation
11:30-12:15 0 A.S. Carstea
On the dynamics of networks of genetic transcriptional

regulators

12:15-14:15 0 lunch break
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14:15-15:00 0 K.M. Tamizhmani
Integrability of Differential-Difference Equations -Singularity
Confinement Approach

15:00-15:45 0 N. Joshi
Asymptotics of the higher order Painlevé equations

15:45-16:15 0 coffee break

16:45-17:00 0 J.J.C. Nimmo

Darboux transformations and quasideterminants

17:00-17:45 0 W. Strampp
[sobaric Polynomials and Bilinear Operators

18:15- 0 0 0 Reception

Tuesday 17 Oct.
10:00-10:45 O S. Lafortune
When is negativity not a problem for the ultradiscrete
limit?
10:45-11:15 0 coffee break
11:15-12:00 O C. Gilson
Quasideterminant solutions to noncommutative integrable
systems

12:00-14:00 O lunch break

14:00-14:45 0 A. Laverne

Some uses of dimensional analysis in physics

14:45-15:30 O C.J. Chyan
Some results on measure chains

15:30-16:00 O coffee break

16:00-16:45 0 M. Mimura

Combustion under micro-gravity: modeling and simulation
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16:45-17:30 0 F.C. Liu
Nonlinear systems of inequalities — a revisit

of separation principles

Wednesday 18 Oct.

10:00-10:45 0 T. Tamizhmani
From integrable lattices to non-QRT mappings
and other stories

10:45-11:15 0 coffee break

11:15-12:00 O Y. Pomeau
Eigenvalues and eigenfunctions of the Laplacian
to a very large power

12:00-14:00 O lunch break

14:00-14:45 0 Y. Ueda
My encounter with Chaos and where we are now

14:45-15:30 0 B. Grammaticos
Is there life after integrability? An autobiographical
exploration of Terra Integrabilitatis

15:30-16:00 O coffee break

16:00-16:45 O J. Satsuma
From continuous to ultradiscrete

18:00- 0 0 O banquet

Thursday 19 Oct.

10:00-10:45 0 K. Nishinari
Jammology - Physics of self-driven particles

10:45-11:15 0 coffee break
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11:15-12:00 O B. Dorizzi

Wavelet decomposition for iris recognition
12:00-14:00 O lunch break

14:00-14:45 0 Y. Nakamura
mdLVs: A new numerical algorithm for singular values
designed by using discrete integrable systems

14:45-15:30 O A. Ramani
TBA

15:30-16:00 O coffee break

16:00-16:45 O J. Hietarinta

Searching for integrable equations

16:45-17:30 O Y. Takeuchi
TBA

200600000000
gbobob booggoboood
210000bbboooobbbuoobbbuoooon

ooooobon

god:ugoobbboomobboogobood
gb:. 0b0bogoobbbuooono gobobo

13:30-14:300 00 OJO0OOOOO
oboboboobooboobd

14:45-15:450 00 0O00O0OO0OO0OOO
gobobooggooboood

16:00-17:000 00 ODOOOOoDOO
gboboboooobbbuoooboboboooon

275



ooobobbuoooobbbogoooon

O0o0ooOoO0o0oDOoOoooO0oOoobooOoO COEDD
gbooooodno ogoobobobooooboboooooooog

000000000000 (A)(D0D00OO15204001) 0000000000000
gbboboooobbbodoodobo

O

000 20060 120 200 (0)-120 220 (O)

000 000000000000000000
(000000000000000050)

000000 00 (NTT),0 00 (0000),00 00 (0000)

ooooooo

Ooooooooa

10:00 - 11:00000 DOODDODODOODOODOOOO
OO000DoO0oDo0ooOooooooboooooon
11:10 - 12:10000 DOODOO0ODOO

Torsion points of elliptic curves with good reduction
13:30-14:30000 DOO0ODOOODOO

Hermitian OO0 200000 2000 HammingO OO OO OO
14:45 — 15:30 0 Eun Ju CheonO 00O 0O O

A characterization of some Griesmer minihypers and its application
15:45-16:45000 0000000 MOO ODOOO0OO0OO0OmMOO DODOOoDOOooon
O0O0000 L-00000d

gooboboooon

10:00 - 11:000 00 DOOOOOOODOO
goobooogoboobod

11:10 - 12:10000 ODOO0O0gooo
gboboboodaoboo

13:30 - 1430000 DOOooogn

OO0 LbpCOOO0OOD0OODOODOOOOOOO

14:45 - 15450000 DOOO0OOO
200000000 bbu0o0bbboooobon
16:00 —17:00000 DOOOooooObOooooboood
gboboboooobbboooobboboooobobuoooobbooogn

gboobooogn
10:00 - 11:00000 DOODOOODOODO
gbobboogobobuoooobbodad
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11:10-12:10000 DOOOO0OOOOOO

spi0 0000000000000 0D0O0DOO00OO0

13:30- 1430000 ODOOOOOOoOOOO

Abadi-Rogaway 0 0 OO0 0000 O0OD0OOOOODOOODOOODOOODOOOO

14:45 - 1545000 OONTTO

OO0d0D0oO0Doooooooooooood

16:00 - 17000000 DOODODO0DODODOOOOOO

BAN OO OO Protocol Composition Logic [
O0o0o0oOooooooooooooooo

17:30 - 19:.000 000

gbbbuooobboooobbbuooobbbodan

gooodag
gbboooodgbobbooan
gooo

e-mail: tkatsura@ms.u-tokyo.ac.jp

Jooodboogoouoooubood

0oo0o0o0o0o0ooOooosggoooooooooooooooooooo
ooo0oo0oo 1710400100000 0000O0O0OOO0OO0DOOOOOO

gb:00gbbbogobbobooooboo
gb:. 0bbogoobbbuoobobbodgd

120 230000

13:30-14:30 DO OO0 O0OoOooOoOoOon
On critical orbits of holomorphic maps in projective plane.

14:50-15:50 D 0O oooooooa
On the uniruledness of stable base loci.

16:10-17:10 000 O0O0OOOOODOO
Triangle Fuchsian differential equations with apparent singularities

120 240000

09:30-10:30 U000 UOUOLOOUon
Nondegenerate conformal, C.R., quarternionic CR structure on manifolds (Survey).

10:40-12:10 OO0 O0D0OOOOOOOOO
Hamiltonian mechanics over the local embedding problem of CR-structures.
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14:00-15:30 DU O ooooon
O00000D0000 extremal metric000000O0O0.

16:00-17:30 D00 OO0OOOOOODOOO
Toric Sasaki-Einstein manifolds-uniqueness and examples.

18:00-20:00 U OOODLDOOOOOODLODOOOOOD.

120 250000

09:30-10:30 O OQOUoOoOoOOoUooOooOoOg
K3O00O0O Del PezzoOOQOQOQOQd.

10:50-11:50 00000000 O0ODOO
Holomorphic vector bundles over a strongly pseudoconvex manifold.

ooooobod

gbbboooobbbuooobbboogobbbuooobn
gobobooooobobooon

obgz20060 120 2500000002700 0000 300000
oo :0obo0boobooboobg 11iroboobon

gbodgbodgbodgbuodbdodgbdabobbobbobooobobbobbo
gbmboogoboobobuogobboobboobbooobobobbooon
gbbobouodgbbbuooobbboooobbbooobbboooobbbon
gboboboooobbboooobobbooooboboan

0ooooo
120 250

13:30—000 0000000

000 (000Sp(3R)0000000 (¢K)-00000000000000

15:00—000 OO0ODOoO0oOo COEO
000 On irreducible admissible representations of U(2,2) over a p-adic field

120 260

wooo—ooooooobDoooo

O 00O Mellin transforms with Maass forms attached to the residue of Siegel-Eisenstein
000 series

13030—000 0 Ooooooo)o
0000000 Archimedean L-factor DO O O QOO
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15000—000 00 (0D0O0O0O0oOoo)
000 Sp(2,R)000000000OODODODO Harish-Chandra O O

120 270
0g0o0—000 Doogogoogod
O00OO0000O000000 Heat Kernel

13030—000 0 (0OO0)
000 GL(3,C) 0000 Whittaker O O

ogdbbooooooobobobbbbbooooooooobon
ggd

gbob ooobbooooboboogooboon

000 20070 10 190 (O) O 10:00-17:30

gbob ooobbboooooobobog,bbboooobbbooon
gbb ooobb,ooobboobog,bbboooobo

gobobodgog
10:00 — 10:20
goobodgg

10:20-11:00000 OO0 (DOOOOOOO)
ONIIODOoDbooooo

11:10 - 1130000 0000000000
O Journal of Mathematical Sciences, the University of Tokyo OO0 0000 OO

11:40- 12000 000000000
gbobobooooobobooooboboooon

13:30 - 14:100 0000 (ODODO)
gboboboooobboooobobon

14:30 - 15:100 000000 (00OD0O)
gbobbooodbb -buoobbbodo

15:30 - 16:1000000 (ODODO)
gooboooobobobooooboboboooon

16:20 — 17:30 O
ooog
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goooobogoooooboooad

000 20070 10 290 (O) 0O 14:00-17:45

gbb odobobboooobbbooobbb
(00O0O0000oooooooooOs0)

gbb ooobboboooobbobod
gobobuoogobobobuoooobobbooodan

gbob oogoboo

goobobodgo

gbbb obbboodooboo

14:00-000000
gboboboooobbbuoooobbbooooboobo oboog
gbobooobooboooobo

14:30-0 00
gbbbooogbbbuoooobbbuoooobboouoood
goboboogobbboooobobooooboo
goboob--0d --

le:o0-DDUOooobbbouoobbboooobood

gbobobuogoobbbuooomoooobooboodd
gbooboboboobooboobuoobmoboobobboboom
O0000000O0ONTT) ODOOOOODOD0moooooooo
goboo--gooboo --

lr40-0000000000DO0O0D0d
800000000 ObobOoOogn

280



6. Jooono

Colloquium

o0dd40 21000016:30017:30
gooooooooooooool1z2son
O O 0 Dmitri Orlov O Steklov Institutel

0 O O Homological mirror symmetry

oo0bs50 12000016:300 17:30
ooooooboooobobobo2z3gn

00000 U0 (bo0o0oUooo0,00 00 0 (ooooon)
obooooOoooooobooooobooboooooboon

gooed 230 00017:000 18:00
gbooobOobooooboboi123gn

0 O O Robert Gompf O (University of Texas at Austin)
0 0 0 25 years of exotic R*s

OO00v0 7000016:30017:30
gbooobOobooooboboi123on

00000 000 0O (@©oooo)
gboooboooooooboooooboooooobooooobooo

goo100 20000016:30017:30
obooooOobooooobooboo12300n
00000 00 0 (Doooooon)
oboooboobooooobooog

ooo0110 24000016:30017:30
obooooOoboooooboobo123o0n

00000 00 0 (ooooooooooooon)
gbooooooboooogn

oboo0120 1000016:30017:30
doooooobooobooboo123g0n
0 0 O James Mckernan O (UC Santa Barbara)

O O O Finite generation of the canonical ring

oooo0O 19010 12000016:30017:30
obooooboobooooboboobo23gn

0000000 0 (0000000 o0ooooooooon)
OO0O0HOOOOOOOOOODOOOooDoD20

obO0 10oo0oboooobobooboooboobooooon
oboo220000b0000bo0oboboooo
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7. 0O0oogoo

Seminars

gooobooobooo

40 170 (0)10:30 - 12:00
: C. Robin Graham O (University of Washington)

: Dirichlet-to-Neumann map for Poincaré-Einstein metrics

£ 40 240 (0)10:30 - 12:00
: Jonas Wiklund O (0O 00O O, JSPS fellowO

: Monge-Ampére mass at the boundary on some domains with corner

£ 50 80 (0)10:30 — 12:00
;00000 (00D0o0)

: Real-analytic Levi-flats in complex tori

50 150 (0)10:30 — 12:00
: Nessim Sibony O (Paris SudO

: Laminations with Singularities by Riemann Surfaces I (Part II on May 22)

: 50 220 (0)10:30 — 12:00
: Marco Brunella O O Bourgognel
: Uniformisation of Holomorphic Foliations by Curves I (Part II on May 29)

: 50 220 (O0)15:00 — 16:30
: Nessim Sibony O O Paris SudO

: Laminations with Singularities by Riemann Surfaces II

250290 (O0)10:30 — 12:00
: Marco Brunella O O Bourgognel
: Uniformisation of Holomorphic Foliations by Curves I1

250290 (O0)13:30 — 15:00
00 00 oOooOOooboooo

: Hodge theory with bounds and its application to foliations

:60 50 (0)10:30 — 12:00
: Wolfram Baver 00000000

: Integral formulas for infinite dimensional domains

000 with arbitrary boundary

oo
oo
go

60 120 (0)10:30 — 12:00
;00 00 000000000

: The Rumin complex and Hamiltonian mechanism
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60190 (0)10:30 — 12:00
.00 00000000

: Deformations and smoothing of (generalized)

000 holomorphic symplectic structures
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60 260 (0)10:30 — 12:00
.00 00 0000000

: Toward construction of Green current for modular cycles in modular varieties

;70 30 (0)14:00 - 15:30
: Jorg Winkelmann O O Université Henri Poincaré NancyO

: Complex Semi-Abelian Varieties II — Compactifications and etc.

;70 100 (O0)10:30 — 12:00
: Do Duc Thai 00 Hanoi O O OO

: Characterization of domains in C™ by their noncompact automorphism groups

: 100 16 0 (O0)10:30 — 12:00
: Sebastien Boucksom OO O OO0 JSPSOOOO

: Differentiability of the volume of divisors and Khovanskii-Teissier inequalities

100 230 (0)10:30 — 12:00
0000 (@O00000o00)

: Classification of hypersurface simple K3 singularities — 95 and others

:110 60 (0)10:30 — 12:00
: Mihai Paun O (Université Henri Poincaré Nancy)

: On the extension of twisted pluricanonical forms

110 130 (0)10:30 — 12:00
;0000 (0oooon)

. Sasaki-Futaki invariant and existence of Einstein metrics on toric Sasaki manifolds

110 200 (0)10:30 — 12:00
;00 0000 (0oo0)

: Advances and examples in the value distribution theory

: 110 270 (0)10:30 — 12:00
: Aleksandr G. Aleksandrov O (Institute for Control Sciences, Moscow)

: Logarithmic connections along Saito free divisors

120 40 (0)10:30 — 12:00
;00 000 (00O0D000)

: Invariant CR-Laplacian type operator on the Silov boundary of a Siegel domain of rank one
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120 110 (0)10:30 — 12:00
.00 000 (0Do0)

: Modified deficiencies of holomorphic curves and defect relation

120 180 (0)10:30 — 12:00
.00 00 (000000000000)

: Height functions and affine space regular automorphisms

10 150 (0)10:30 — 12:00
.00 00 (0000000000000)

: Lagragian constructions for various topological invariants of algebraic varieties

0O (Do0oooooooooooon)

10220 (0)10:30 - 12:00
: Hanjin Lee O (Seoul National University)

: Omori-Yau generalized maximum principle

10290 (0)10:30 — 12:00
.00 000 (000oo00)

: Radial cluster set of a bounded holomorphic map in the unit ball of C™

gooooooboo

: 100 180 (O)16:00 — 17:00
: E. Esteves (IMPA)

: Jets of singular foliations and applications to curves and their moduli spaces

: 100 180 (O)17:15 — 18:15
: F. Zak (Independent Univ. of Moscow)

: Dual varieties, ramification, and Betti numbers of projective varieties

110 130 (0)16:30 — 18:00
. 0000 (0oooo)

: Hom stacks and Picard stacks

120 40 (0)16:30 — 18:00
: Burt Totaro (University of Cambridge)

: When does a curve move on a surface, especially over a finite field?

2120 80 (0)15:00 — 16:25
: Stefan Kebekus (Mathematisches Institut Universitat zu Koln)

: Rationally connected foliations

10260 (0)16:30 - 17:30
: Frans Oort (Department of Mathematics University of Utrecht)

: Irreducibility of strata and leaves in the moduli space of abelian varieties I (a survey of results)
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:30 200 (O0)16:30 — 18:00
: Professor Caucher Birkar (University of Cambridge)

: Singularities and termination of flips (1st talk of three)

30 220 (0)10:30 — 12:00
: Professor Caucher Birkar (University of Cambridge)
: On boundedness of log Fano varieties (2nd talk of three)

£ 30 260 (0)15:30 — 17:00
: Professor Caucher Birkar (University of Cambridge)

: Existence of minimal models and flips (3rd talk of three)

gooobooobooon

£40 110 (0)16:30 — 18:00
: Martin Arkowitz (Dartmouth College)

: Homotopy actions, cyclic maps and their Eckmann-Hilton duals.

:40 180 (O)16:30 — 18:00
: Vladimir Turaev (Univ. Louis Pasteur Strasbourg)

: Topology of words

40 250 (0)16:30 — 18:00
.00 D0 (00O00o0)

: Counting closed orbits and flow lines via Heegaard splittings

:50 160 (O0)17:00 — 18:30
: Laurentiu Maxim (University of Illinois at Chicago)

: Fundamental groups of complements to complex hypersurfaces

50 230 (0)16:30 — 18:00
;00 00 (000D00000)

: On crossed homomorphisms on symplectic mapping class groups

: 50 300 (O0)16:30 — 18:00
: 00 00 (Dobooooooooooon)
0000000000 JohnsonOOOOOOOOODO invariant

60 60 (0)16:30 - 18:00
;00 00 (000D00000)

: Thurston’s inequality for a foliation with Reeb components

: 60 130 (O0)16:30 — 18:00
: 00 0 (D0obo0ooooooooon)

: A note on Cl-moves
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: 60 270 (O0)16:30 — 18:00
: Cedric Tarquini (Ecole Nomale Superieure of Lyon)

: Lorentzian foliations on 3-manifolds

7040 (0)16:30 — 18:00
: Alexander A. Ivanov (Imperial College (London))

: Amalgams: a machinery of the modern theory of finite groups

£ 70 110 (0)17:00 - 18:30
: 0000 (oooooooon)
: 0000000000 (D000 ,Emmanuel Dufraine 0 00000)

70240 (0)16:30 — 17:30
: Boris Hasselblatt (Tufts University)

: Invariant foliations in hyperbolic dynamics: Smoothness and smooth equivalence

: 100 100 (O)16:30 — 18:00
: Elmar Vogt (Frie Universitat Berlin)

: Estimating Lusternik-Schnirelmann Category for Foliations:A Survey of Available Techniques

100 170 (0)16:30 — 18:00
: Arnaud Deruelle (University of Tokyo)
: Networking Seifert Fibered Surgeries on Knots

(joint work with Katura Miyazaki and Kimihiko Motegi).

: 100 240 (0)16:30 — 18:00
: Marco Zunino (JSPS, University of Tokyo)

. A review of crossed G-structures

: 100 310 (0)16:30 — 18:00
: 00 00 (Dobooooooooooon)

: Unsmoothable group actions on elliptic surfaces

2110 100 (0)17:40 — 19:00
: 0000 (Oo0DoooOoooooOoo oo)

: WRT invariant for Seifert manifolds and modular forms

: 110 140 (0)16:30 — 18:00
: 0000 (booooon)
: High-codimensional knots spun about manifolds

: 110 280 (O)17:00 — 18:00
: 00 00 (Dooooooooo)
: The Yamabe constants of infinite coverings and a positive mass theorem
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£ 120 120 (0)16:30 — 18:00
: Maxim Kazarian (Steklov Math. Institute)

: Thom polynomials for maps of curves with isolated singularities (joint with S. Lando)

120 190 (0)16:30 — 17:30
.0 00 (00000000000000)

: Poisson structures on the homology of the spaces of knots

120190 (0)17:30 — 18:30
.00 00 (0000D0000000000)

: On projections of pseudo-ribbon sphere-links

10160 (0)16:30 — 17:30
.00 00 (00000000000000)

: An SO(3)-version of 2-torsion instanton invariants

10160 (0)17:30 — 18:30
.00 00 (00000000000000)

: On the non-acyclic Reidemeister torsion for knots

10 230 (0)16:30 — 17:30
.00 00 (00000000000000)

: Incompressible surfaces in 4-punctured sphere bundles

10 230 (0)17:30 — 18:30
: 00 0 (Do0ooUoooooooon)
: On the homology group of Out(F,)

£ 10 300 (0)16:30 - 18:00
: John F. Duncan (Harvard University)

: Elliptic genera and some finite groups

LieOOOOOOODO

240 180 (O0)16:30 — 18:00
:0 00 (00000o0oooooooon)
: Rankin-Cohen-0 000 O00O0O0O0OOOOOO

:50 160 (0)16:30 — 18:00
;0000 (00000000000000)
. 00000000000000000000

60 130 (0)16:30 — 18:00
.00 0 (000O0000)
;00000 Le00O00 VermaOOODOO0OO0O0O0D0D0
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00 :70 110 (0)16:30 — 18:00
00 :00 00 (000000000)

00O : On the isomorphism problem of Coxeter groups and related topics

OO0 :70 200 (O)16:30 — 18:00
00 : Guster Olafsson (Louisiana State University)

00O : The Heat equation, the Segal-Bargmann transform and generalizations - T

00 :70 250 (0)16:30 — 18:00
OO0 : Boris Rubin (Louisiana State University)
00O : Radon Transforms: Basic Concepts

00 :70 310 (0)15:00 - 16:00
00 : Guster Olafsson (Louisiana State University)

OO : The Heat equation, the Segal-Bargmann transform and generalizations - II

00 :70 310 (0)16:30 - 17:30
00O : Boris Rubin (Louisiana State University)

00 : Radon transforms on Grassmannians and Matrix Spaces

00 : 100 310 (0)16:30 — 18:00
00 :00000 (0000)
00 :00000000000

gooooooooo

00 :40 250 (0)16:30 - 18:00
00 :000 (00o00)
00 :0000000 Radon 00000000000000000000000

00 :50 300 (0)16:30 — 18:00
00 :00 0 (0000)
00 :Fuchs 000000000000000000000000

OO0 :100 240 (0)16:30 — 18:00

00 :00 00 (boooo)

00O : Asymptotic expansions of solutions to heat equations with genelarized function initial value
00 0 (0Oo0ooooooon)

00 : 110 280 (0)16:30 — 18:00

00 :00 00 (Qoo000)
00 :0000000000000000
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OO0 :20 200 (O0)16:30 — 18:00
00 : Patrick Gérard (000 0ODO)
00 : On the dynamics of the Gross-Pitaevskii equation

PDEOOOOOOO

00 :60 70 (O0)10:30 — 11:30
OO0 :00 00 (ooooo)
00O : On phase boundary motion by surface diffusion with triple junction

00 :60 140 (O0)10:30 — 11:30
00 : Qing-Ming Cheng (Saga University)

O O : Bounds on eigenvalues of Dirichlet aplacian

00 : 60 280 (0)10:30 — 11:30
00 : Jian Zhai (Zhejiang University)

00 : Uniqueness of Constant Anisotropic Mean Curvature Immersion of Sphere S? In E3

o0 :70 120 (O0)10:30 — 11:30
00 : Piotr Rybka (Warsaw University)
00O : Analysis of a crystal growth model

00 :90 270 (0)10:30 — 11:30

00 : Vakhtang Kokilashvili (A. Razmadze Mathematical Institute, Georgian Academy of Science)

00O : Integral operators in the weighted Lebesgue spaces with a variable exponent

00 :100 300 (O0)16:30 — 17:30
00 : Matti Lassas (Helsinki University of Technology, Institute of Mathematics)

00O : Inverse Problems and Index Formulae for Dirac Operators

00 :110 10 (0)10:30 — 11:30
OO0 : Tan Yongji (School of Mathematical Science, Fudan University )
00 : A case study in petroleum industry: Mathematical modeling

000 and numerical simulation in spontaneous potential well-logging

00 :10 170 (0)10:30 — 11:30

00 : Alex Mahalov (Department of Mathematics and Statistics, Department of Mechanical
000 and Aerospace Engineering, Program in Environmental Fluid Dynamics,

000 Arizona State University)

O O : Fast Singular Oscillating Limits of Hydrodynamic PDEs: application to 3D Euler,

0O 00 Navier-Stokes and MHD equations

00 :30 220 (0)10:30 — 11:30

00 : Matteo Novaga (Hokkaido University / Universita di Pisa)

00 : A semidiscrete scheme for the Perona Malik equation
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: 40190 (0)16:30 — 17:30
: 00 0 (D0Dooooooooooon)

: Distributions of discriminants of cubic algebras

240 260 (0)16:30 — 17:30
:0 00 (D0DoooOoooooooon)
: Differential Operators of Rankin-Cohen-Ibukiyama Type for Automorphic Forms

000 of Several Variables
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.50 240 (0)16:30 — 17:30
: Kai Koehler ((Diiesseldorf O O)

: Quaternionic analytic torsion and arithmetic geometry

: 50240 (0)17045 - 18:45
: Thomas Geisser (00 O0000O0O0O)

: Duality via cycle complexes

:60 70 (0)16:30 — 17:30
: 00 00 (Doooooooooooon)

: Hecke-Siegel’s pull back formula for the Epstein zeta function with spherical

: 60 280 (O0)16:30 — 17:30
: 0000 (ooooooo)

: Configuration of the central streams in the moduli of abelian varieties

: 80 250 (O0)16:30 — 17:30
:A.Marmora O (D0ODOO0O/00)

: p-adic local constants

:90 60 (0)16:30 — 17:30
: Bas EdixhovenO Univ. of LeidenO

: Computation of the mod 1 Galois representations associated to Delta

: 100 180 (O0)16:30 — 17:30
: Fabrice Orgogozo (O O O O O Ecole Polytechnique de Paris)

: p-dimension of henselian fields: an application of Ofer Gabber’s algebraization technique

2100 180 (0)17:45 — 18:45
: Kim Minhyong (Purdue 00000 00D0)

: Fundamental groups and Diophantine geometry

:100 250 (0)17:00 — 18:00
000 00000000
: Extensions of truncated discrete valuation rings (0000000000000 )
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110 10 (0)16:30 - 17:30
: G.Bayarmagnai (0 00O0)

: Essential dimension of some finite group schemes

2110 10 (O)17:45 — 18:45
: Jacques Tilouine (DO OO0O)

: Overconvergent Siegel modular forms

120 60 (0)16:30 — 17:30
: Vincent Maillot (Jussien/O00000)

: New applications of the arithmetic Riemann-Roch theorem

2120 60 (O)17:45 — 18:45
: Don Blasius (UCLA)

: Zariski Closures of Automorphic Galois Representations

120 200 (0)16:30 — 17:30
: Anna Cadoret (RIMS/JSPS)

: On the profinite regular inverse Galois problem

2120 200 (0)17:45 — 18:45
: Eric Friedlander (Northwestern)

: An elementary perspective on modular representation theory

:10 310 (O0)15:15 — 16:15
: Dennis Eriksson (O O 0O O /Paris)

: Towards a proof of a metrized Deligne-Riemann-Roch theorem

10 310 (0)16:30 — 17:30
.00 00 (00000000D0)
. CMO0OO0D0000000000 200 p0L0O0

(A two variable p-adic L-functi on for CM elliptic curves at supersingular primes)

10310 (0)17:45 — 18:45
: Frans Oort (Utrecht)

: Irreducibility of strata and leaves in the moduli space of abelian varieties

obooooobooooon

4040 (0)16:30 — 17:30
: Maria Reznikoff (Department of Mathematics, Princeton University)

: Thermally-Driven Rare Events and Action Minimization

40190 (0)10:30 — 11:30
.00 00 (0oooo)

: Oscillatory growth of a crystal controlled by interface kinetics and transport process
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00 :7050 (0)10:30 - 11:30
OO0 : Y. H. Richard Tsai (University of Texas)
OO0 : Level Set Methods and Multi-valued solutions

00 :100 50 (O0)16:30 — 17:30
00 : 000 (Department of Mathematics, National Taiwan University)
00 : Global existence and asymptotic behavior of Gowdy symmetric spacetimes

000 with nonlinear scalar field

00 :110 80 (0)10:30 - 11:30
00 : Fredric Flin (Hokkaido University)

OO : Crystal growth in dry deposited snow: experiment, theoretical modeling and simulation

00 : 110290 (0)10:30 — 11:30
00 :00 00 (00000000000)

00 : Atomistic view of InAs quantum dot self-assembly from inside the growth chamber

00 :120 60 (O0)10:30 — 11:30

00 : 0000 (Coooo)

O O : Formation of rims surrounding a chondrule during solidification in 3- dimensions
000 using the phase field model

00 :120 130 (O0)10:30 — 11:30
00 : C. M. Elliott (University of Sussex)
00 : Computational Methods for Geometric PDEs

00 : 10 310 (0)10:30 — 11:30
00 :00 00 (Qoo000)
00 :000000000000000000—00000000000—

00 :30 70 (0)14:00 — 15:00
00 : Seung Yeal Ha (Seoul National University)

O O : Stability theory in L? for the space-inhomogeneous Boltzmann equation

gobogbooaboodaod

00 :60 280 (0)17:30 — 19:00
00 :00 00 (000)
00 :0000000:000000000

00 :70 120 (0)18:30 — 20:00
00 :00 000 (@o0)

00 : A complete-market generalization of the Black-Scholes model
00 :90 40 (0)090 60 (O)15:45 — 16:45

00 : 0000000000 (DOo0)
o0 :o000bo0ooooao
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00 :90 40 (O0)17:00 — 18:30
00 : Freddy Delbaen (ETH)
00 : Dynamic Risk Measures and Backward Stochastic Differential Equation

00 : 110 150 (0)17:30 — 19:00
00 :00 00 (0o0)
00 :000000001-00000000000

00 :110 290 (0)17:30 — 19:00
oo .00 0d (DDD)
00 : Gaussian K-Scheme OO0 0O

00 : 120 130 (0)17:30 — 19:00
00 :000(000)
00 :0000000000000000000000

gbooooood

00 :40 260 (0)16:20 — 17:30
00 : Arnak DALALYAN (Universite Paris 6, France)

00O : Asymptotic statistical equivalence for diffusion processes I

OO0 :50 100 (O0)16:20 — 17:30
00 : Arnak DALALYAN (Universite Paris 6, France)

00O : Asymptotic statistical equivalence for diffusion processes II

00 :50 170 (O0)16:20 — 17:30
00 : Arnak DALALYAN (Universite Paris 6, France)

00O : Second-order efficiency in the semiparametric problem of estimating the shift of a signal

00 :50 240 (0)16:20 — 17:30
OO0 :00 U0 (boooooo)

O O : Bhattacharyya inequality for quantum state estimation I

00 :50 310 (O0)16:20 — 17:30
OO0 :00 00 (boooooo)

0 0O : Bhattacharyya inequality for quantum state estimation II

00 :60 210 (0)16:20 — 17:30
OO0 :00 U0 (boooooo)
00 : Malliavin calculus applied to mathematical finance and a new formulation of the intgration-by-

parts
o0 :70 190 (O0)16:20 — 17:30

OO0 :00 00 (Do0ooooo0oooooon)
00 : Edgeworth Expansion for Likelihood Analysis on Ergodic Diffusions with applications to Bootstrap
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80 220 (0)15:30 — 16:40
: Jeannette H.C. WOERNER, (University of Gottingen)

: A unifying approach to inference in semimartingale and long-memory models

: 80 220 (O)16:50 — 18:00
: Delphine DAVID (Departement de Mathematiques, Universite de La Rochelle)

: A computation of Theta in a jump diffusion model by integration by parts

:90 250 (O0)13:00 — 14:10
: 0000 (Doooooo)

: Nonparametric testing time-homogeneity for L’evy processes

100 110 (0)16:20 — 17:30
.00 00 (0oO00)

: Optimal stopping problem associated with jump-diffusion processes

100 180 (0)16:20 — 17:30
;00 00 (0000000000000)

: Fourier analysis of irregularly spaced data on R?

£ 110 10 (0)16:20 — 17:30
: Ilia NEGRI (Department of Management and Information Technology, University of Bergamo,

Some problems related to the estimation of the invariant measure of an ergodic diffusion.

110 80 (0)16:20 — 17:30
00 00 (0O0O000)

00 : LAN Theorem for Non-Gaussian Locally Stationary Processes and Their Discriminant and Cluster

Analyses

00 :110 220 (0)16:20 - 17:30

00 :00 00 (o0oUooooooooooo)

00O : A Note on Haplotype Estimation

00 :120 60 (O0)16:20 — 17:30

00 : Stefano TACUS (Department of Economics Business and Statistics, University of Milan, Italy)
00O : Inference problems for the standard and geometric telegraph process
00 :10 170 (O0)16:20 — 17:30

OO0 :00 000 (oooo)

O O : Second order optimality for estimators in time series regression models
00 :10 310 (0)16:20 - 17:30

OO0 :00 00 (Dooooooono)

OO : A Sequential Unit Root Test
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00 :30 300 (0)10:30 — 11:30
00 : Herbert Heyer (Tuebingen University)
00 : Heyer 0 OO0 OO DO :Polynomial hypergroups of several variables

obooooood

00 :10 250 (O0)14:00 — 17:00

00 : Ivana Alexandrova (East Carolina University)

O O : Semi-Classical Structure of the Scattering Amplitude
000 and the Spectral Function for Schrodinger Operators

googoooon

00 :40 130 (0)16:30 — 18:00
00 :00 00 (000000 SPD)

00 : A construction of finite group actions on Kirchberg algebras

00 :40 200 (0O)16:30 — 18:00
00 :00 00 (00000COE)
00 : Compact Kae OOOOODDOOO T

00 :50 250 (0)16:30 — 18:00
OO0 :00 00 (Dooooooo)
00 :0000000 2400000000

00 :60 220 (0)16:30 — 18:00
00 : Detlev Buchholz (Univ. Géttingen)

00O : Integrable models and operator algebras

OO0 :70 60 (0)16:30 - 18:00
00 : Rolf Dyre Svegstrup (DO 0O0O)

00 : Endomorphisms of half-sided modular inclusions

00 :70 130 (0)16:30 — 18:00
00 :00 00 (0O000)
00 : Property (T) for universal lattices, after Y. Shalom

00 : 70200 (0)16:30 — 18:00
00 :00 00 (0000000)

00O : Linear response theory in quantum statistical mechanics
00 :80 30 (O0)16:30 — 18:00

00 : George Elliott (University of Toronto)

00 : The Cuntz semigroup as an invariant for C*-algebras
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90 110 (0)16:30 — 18:00
: Claude-Alain Pillet (Univ. de Toulon et du Var)

: Operator-algebraic techniques in nonequilibrium statistical mechanics

: 100 120 (O0)16:30 — 18:00
: 00 00 (Dooo)
: 0000000 Haagerup property

100 190 (0)16:30 — 18:00
.00 00 (0oO0)

: A unique decomposition result for HT factors with torsion free core (Popa 0000 0O0)

£ 100 260 (0)16:30 — 18:00
: Remi Leandre (Univ. Bourgogne)

: Introduction to Brownian surfaces

110 20 (0)16:30 — 18:00
.00 00 (00O00)
: Operator-algebraic superrigidity for SL,(Z) I(Bekka DO OO0 0O)

110 90 (0)16:30 — 18:00
: 0000 (ooo)
: Operator-algebraic superrigidity forSL,(Z) II(Bekka OO O OO 0O)

110 160 (0)16:30 — 18:00
.00 00 (0oO0)
. 00000000000000000000000

120 70 (0)16:30 - 18:00
;000 (QoOoo)

: An introduction to analytic endomotives (after Connes-Consani-Marcolli)

£ 120 140 (0)16:30 — 18:00
: Chongying Dong (UC Santa Cruz)

: On uniqueness of the moonshine vertex operator algebra

2120 210 (0)14:45 - 16:15
: Benoit Collins (Univ. Claude Bernard Lyon 1)

: Convergence of unitary matrix integrals and free probability

2120 210 (0)16:30 — 18:00
: Roberto Longo (University of Rome)
: Operator Algebras and Conformal Field Theory

120 280 (0)16:30 — 18:00
: Roberto Longo (University of Rome)
: Operator Algebras and Conformal Field Theory II
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10 180 (0)16:30 — 18:00
.00 00 (00O00)
: Twisted Bernoulli shift actions of Z2 x SL(2,Z)

:10 250 (O0)15:15 — 16:15
: 0000 (ooo)

: The Pimsner-Voiculescu AF-embedding of the irrational rotation C*-algebra and its subalgebra

:10 250 (O0)16:30 — 18:00
:00 00 (D0oDOoUoooooooon)
: A Note on Weak Amenability

gbooooood

40 270 (0)16:00 — 17:30
;00 00 (000D0000000000)
. 00000000000000000000

: 50 180 (0O0)16:00 — 17:30
: 00 00 (D0o00 o000 oboo oooo)

: Asymptotic behavior for large-time of solutions of Hamilton-Jacobi equations in n space

: 60 70 (O0)16:00 — 17:00
: Marek FILA (Bratislava, 00 000)

: Slow convergence to zero for a supercritical parabolic equation

: 60 70 (O0)17:00 — 18:00
: 00 U0 (DoooUooooooooooo)
.00

: 60 150 (O0)16:00 — 17:30
: Mark Bowen (000000000000 0OO/0000000)
: Spreading and draining in thin fluid films

2110 20 (O0)16:00 — 17:30
: Messoud Efendiev (0000000 OO)
: On attractor of Swift-Hohenberg equation in unbounded domain and its Kolmogorov entropy

110 160 (0)16:00 — 17:30
;00 00 (00O0D000)

: The large time behavior of graphical surfaces in the mean curvature flow

110 210 (0)16:30 — 17:30
: Henrik SHAHGHOLIAN (00 000000000000)

: Composite membrane and the structure of the singular set
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120 140 (0)16:00 — 17:30
.00 00 (00000000000)
. 000000000000000000

£ 120 210 (0)16:00 — 17:00
: Susan Friedlander (University of Illinois-Chicago)
: An Inviscid Dyadic Model For Turbulence

:10 180 (O0)16:00 — 17:30
: LIANG Xing (00000000000 0O0OO /JOOOOoOoOoO)
: Asymptotic Speeds of Spread and Traveling Waves for Monotone Semiflows with Applications

10 250 (0)16:00 — 17:30
: Michael TRIBELSKY (00000 /00000000)

: Soft-mode turbulence as a new type of spatiotemporal chaos at onset

£ 2016 0 (0)15:00 — 16:00
: Ratnasingham SHIVAJI (0D OO0OOOOO)

: Multiple positive solutions for classes of elliptic systems with combinednonlinear effects

goooboooobooo

.40 270 (0)17:00 - 18:30
.00 00 (000000000000 0000000000000(0)00000000)
.0 000—--— 170180000000 O

50 250 (0)17:00 — 18:30
.00 00 (0ooo0)
.0 00000 0

270 60 (O)17:00 — 18:30
:00 0 (000000 oooooo)
0 0oboooobobooooobooo o

£ 110 180 (0)16:30 — 18:00
;000 (000000000000000000000000)
.0 1700000000000000000000 —00000@MO000M0O0000000

—

120 210 (0)17:00 — 18:30
.00 00 (000000 000000)
;0 00000000000 O

gobgbooaobooaobodaod
: 50290 (O0)16:00 — 17:00

:0 000 (Doooooooooo)
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90 270 (0)16:30 — 17:30
.00 000 (0O00000)

: The coevolution of altruism and punishment:role of the selfish punisher

: 100 60 (O0)16:30 — 17:30
:00 0 (D0o00oO0ooooooooon)
g obooooooobooo o

gbooooood

240 120 (O0)14:40 — 16:10
: 00 00 (DOo0O0oooooooooooon)
: Topological Vertex 0 0000

240 120 (O0)16:30 — 18:00

: 00 00 (Dooooooooo)

. Kerr Black Holes and Compact Einstein Manifolds

: 100 230 (0)14:40 — 16:10

: Naichung Conan Leung (Chinese University of Hong Kong)

: Toric geometry and Mirror Symmetry

: 100 230 (0)16:30 — 18:00
: Xiaowei Wang (Chinese University of Hong Kong)

: Balance point and stability of vector bundles over a projective manifold

2110 80 (O)14:40 — 16:10
:00 0 (000000 0oooooooooon)
:goooooboobooooooon

2110 80 (O)16:30 — 18:00
: 00 00 (Doboooooooooon)
: Counting problem in tropical geometry

110 100 (0)16:00 — 17:30
.00 0 (000000000000)
. 000000000000

goboobooabooaod

£ 40 150 (0)13:30 — 14:30
.00 00 (0O0)

: Crystal interpretation of Kerov-Kirillov-Reshetikhin bijection
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40 150 (0)15:00 — 16:00
.00 0 (QoOoo)
:0000000000000000000000000

50270 (0)13:30 — 14:30
.00 0 (000000000000)
.00 WKBOOOOOOOOOOOOOOOOOOOOO0OO0O

: 50 270 (O0)15:00 — 16:00
:0 00 (D0DooOOoOoooooooon)
0000000 sixvertex OO O0O0O0O0O0O0D0OO0DOO0O0DOO0ODOO0OO

60 60 (0)13:30 — 14:30
: Leon Takhtajan (SUNY)

. A local index theorem for families of d-operators and moduli of parabolic vector bundles

.60 70 (0)14000 - 15000
: Youjin Zhang (Tsinghua Univ.)

: On deformations of bihamiltonian structures of hydrodynamic type

:60 100 (O0)13:30 — 14:30
: Boris Feigin (Landau Institute for Theoretical Physics)
: 7Critical” level for Vertex Algebras

: 60 100 (O)15:00 — 16:00
;000 (ooooooooooon)
:gbooooobooooog

: 100 200 (O0)16:30 — 17:30
: Petr Kulish (Steklov Math. Inst.)
: Spin systems related to Temperley - Lieb algebra

2100 210 (0)15:00 — 16:00
.00 0 (0D000D00O0)
:gbo0ooboboooobooobooboooooboobo

100 210 (0)13:30 — 14:30
;00 00 (0O0O0D000)
. 0000000000000

110 180 (0)15:00 — 16:00
.00 00 (0O0O0)
:000000000000000000000000000

110 180 (0)13:30 — 14:30
.00 00 (0O0O0)
. 000000000000000000000000000000000
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£ 120 020 (0)15:00 — 16:00
: Yshai Avishai (Ben-Gurion Univ. , 0000)

: Disorder in Quantum Spin Hall Systems

120 020 (0)13:30 — 14:30
.00 00 (0oOo0)

: Spin Hall effect in metals and in insulators

10 270 (0)13:30 — 14:30
.00 000000000)
.0000000000000000000

10 270 (0)15:00 — 16:00
.00 0000000)
;0000000000 PP 0000000000000 00000000000000000

:10 300 (0O)14:00 — 15:00
: Michael Lashkevich( Landau Institute)

: Scaling limits for the SOS models and bosonization

:20 170 (0)13:30 - 14:30
.00 0000000)

: Finite-dimensional representations of the small quantum algebras

:20 170 (O0)15:00 — 16:00
: Seok-Jin Kang Seoul National University)

: Combinatorics of Young walls and crystal bases

: 30 170 (0)13:30 — 14:30
: Paul Wiegmann[ Chicago Univ.)

: Calogero model and Quantum Benjamin-Ono Equation

gbooobooboooooboo

:40 150 (O0) 13:30 — 14:30
;0000 (00000000000000)

: On the dimension of the space of Siegel Eisenstein series of weight one

040 150 (0) 14:45 — 15:45
: 00 00 (D00OD0oU0oOooOooooon)
: L-functions for GSp(2) x GL(2): archimedean theory and applications

£ 50200 (O) 13:30 — 14:30
;0000 (0000 COEDDOD)

: The Koecher-Maass series for real analytic Siegel-Eisenstein series
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00 :50200 (O) 14:45 — 15:45
00 :00 0 (DoooUoooooogooon)
00 : Standard L-functions for generic cusp forms on GSp(2)

o0 :70 80 (O0)13:30 — 14:30
O0:00000000o0o0oogoooocgoo
00O : Rankin-Cohen-Ibukiyama operators for holomorphic automorphic forms

000 on type I symmetric domains

00 :70 80 (O)14:45 — 15:45
OO0 :00 0 (UOoO0ooooooooon)

O O : On Dirichlet series counting cubic alegebras

googooboooog
O

00 :90 210 (O) 16:00 — 17:00
00 : Jean-Dominique Deuschel (000 00O0O0DO)
00 : Quenched invariance principle for random walks in random

000 environment admittig a bounded cycle decomposition

00 :10 170 (O) 15:30 — 17:00
00 :00 00 (boboouooo
OO0 : Hamilton-Jacobi OO O OOO0OOOO0ODOOOO

00 :20 200 (O) 10:30 — 12:00
00 : Erwin Bolthausen (University of Ziirich)

0 0O : Exit distributions for random walks in random environments

00 :20200 (0) 14:00 - 15:30
00 : Erwin Bolthausen (University of Ziirich)

00 :Quasi one-dimensional random walks in random environments

00 :20 200 (O) 15:50 — 16:30

00 : Yozo TAMURA (Keio University)

00O : Large deviation principle for currents generated by stochasticline
OO0 O integrals on compact Riemannian manifolds

000 (joint work with S.Kusuoka and K.Kuwada)

00 :20 200 (O) 16:40 — 17:20

00 : Hirofumi OSADA (Kyushu University)

O O : Interacting Brownian motions related to Ginibre random point field

303



goooo

00 :100 230 (0)16:30 — 18:00

00 : Heinz W. Engl (Industrial Mathematics Institute, Kepler University, Linz and Johann Radon
000 Institute for Computational and Applied Mathematics, Austrian Academy of Sciences )

O O : Mathematical modelling and numerical simulation: from iron

OO0 and steel making via inverse problems to finance

00 :100 250 (O0)16:30 — 18:00

00 : Heinz W. Engl (Industrial Mathematics Institute, Kepler University, Linz and Johann Radon
000 Institute for Computational and Applied Mathematics, Austrian Academy of Sciences)

OO0 : Regularization of nonlinear inverse problems: mathematics, industrial application fields, new

challenges

00 : 11070 (0)0110 90 (0)16:20 — 17:50
00 : S Bloch (00D0D00O)
OO0 : (0000) Graphs and motives

00 :110 150 (0)0110 160 (O0)16:30 — 18:00
00 : Pierre Berthelot (Rennes 00 )

O O : Crystalline complexes and D-modules

00 :110270 (0)O0120 10 (O0)16:00 — 18:00
OO0 :00 OO0 (UCLA)
O0 : von Neumann OO0 O 0O00O

00 :120 70 (0)13:00 — 14:30
00 : Charles M. Elliott (University of Sussex)
00 : Computational Methods for Surface Partial Differential Equations

00 :120 80 (0)10:30 — 12:00
00 : Charles M. Elliott (University of Sussex)
00 : Computational Methods for Surface Partial Differential Equations

00 :1090 (0)010 110 (0)16:00 — 17:30
00 : Oleg Yu. Emanouilov (Colorado State University)
00 : Some Problems of Global Controllability of Burgers Equation and Navier-Stokes system.

00 :10 150 (0)16:00 - 17:30
00 : Antonio DeSimone SISSA (International School for Advanced Studies))

00O : Analysis of physical systems involving multiple spatial scales: some case studies

00 :10 150 (0)010 160 (O0)16:30 — 18:00
00 : Mourad Bellassoued (Faculte des Sciences de Bizerte)

O 0O : Recovering a potential from full Cauchy data for the Schrodinger equation.
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00 : 10170 (0)16:30 — 18:00
00 : Mourad Bellassoued (Faculte des Sciences de Bizerte)

00O : Recovering a potential in the wave equation via Dirichlet-to-Neumann map.

00 :10 180 (0)J10 190 (0)13:00 — 14:30
00 : Alex Mahalov (Arizona State University)
00 : 3D Navier-Stokes and Euler Equations with Uniformly Large Initial Vorticity: Global Regularity

000 and Three-Dimensional Euler Dynamics

00 :1020 (0),10 290 (0),10 310 (O0)16:30 — 18:00
OO0 : Li Dagian (DO0ODO)
O O : Controllability and Observability: from ODEs to Quasilinear Hyperbolic Systems

OO0 :10 300 (O0)16:30 — 18:00
00 : Jerome Le Rousseau Laboratoire d’ Analyse Topologie Probabilités Université de Provence / CNRS)
O O : Controllability of parabolic equations with non-smooth coefficients by means

OO0 of global Carleman estimates

00 :20 10 (O0)15:00 — 16:00
00 : Lassi Paivarinta (Helsinki University of Technology, Finland)

00O : On Calderon’s inverse conductivity problem in the plane.

00 :20 10 (O)16:15 - 17:15
00 : Nuuti Huyvonen (Helsinki University of Technology, Finland)

00O : Locating transparent cavities in optical absorption and scattering tomography

00 :20210(0)020 220 (0) 13:30 — 15:00
00 : Dietmar Hoemberg (Berlin Technical University)

00O : Optimal control of semilinear parabolic equations and an application to laser material treatments

00 :30 80 (O0) 15:30 — 17:00
00 : Kazufumi Ito (North Carolina State University)
00O : Nonsmooth Optimization and Applications in PDEs

00 :3090 (0) 10:30 — 12:00

00 : Kazufumi Ito (North Carolina State University)
00O : Nonsmooth Optimization and Applications in PDEs
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BOWEN, Mark
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BIALECKI, Mariusz Jacek
oo0oooooooooooooooon

NING, WuqingD OO O OO
oo0oO0O0oO0oO0oOoO0oO0O0O0O0O0OO0OO0O0O0O0O0O0O0

NICOLE, Marc-Hubert
gooOooOooooo

LI, Shumin 000 OO0
go0oo0ooOoOoOoOoOoOoOoO0OO0O0O0O0O0

LIANG, Xing OO O QOO
gbooobooobooboobobboobooboo

SVEGSTRUP, Rolf Dyr
gbooobooboobooo
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KALMAN, Tamas
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9. 001800 OObOOo4ood

Visitor List of the Fiscal Year 2006

ob00O 8sooDoboooooboooooboobooboobooboboooa.

o0oo0o0,000 (0oooU0o0,0000), 00000000000 U0o0. 0o0ooo,o/0/

gbobooboobooooobo,obo2006b00b0000000.000000.

O Here is the list of a part of the foreign researchers who visited our Graduate School in the fiscal

year 2006.

O The data are arranged in the order of Name (Institution, its Country), the period of the stay.
The date of the stay is denoted in the order of Year/Month/Day, but the year is omitted in case

of 2006.

Maria Reznikoff (Princeton UniversityD 00O ) 4/1-4/5

Arnak Dalalyan (Laboratoire de Probabilites Universite Paris 60 000 0 ) 4/1-9/30

Jurgen Potthoff (0000000 0OO0O0O)4/3-4/6
Robin Graham (University of WashingtonO O 0O ) 4/9-4/22
Dmitri Orlov (Steklov Inst0 0 00 ) 4/10-4/23

Alexei Bondal (Steklov Inst0 0 0O 0) 4/10-4/23

José Maria Montesinos-Amilibia (Universidad Complutense de Madrid0O O 00 ) 4/18-5/5

Lucien Szpiro (City University of New YorkO O 0 0O 4/23-5/14

Thomas Geisser (0000000000 00OO) 5/3-07/8/31

Nessim Sibony (Paris Sud 00 00D000) 5/8 6/1

Marco Brunella (Bourgogne 00O 0O 0) 5/8-6/4

Kai Kohler (Desseldorf 00000 0) 5/8-6/4

Raphael Ponge (Max Plunk Instituted O 0 0O) 5/22-7/29

Cedric Tarquini (Ecole Normale Superiere de Lyon0 0 000 ) 6/1-6/29
Leon Takhtajan (000 00000000000 O0OO0OOO0O) 6/56/10
Robert Gompf (University of Texas at AustinO 0 O ) 6/16-6/24

Detlev Buchholz (Goettingen D00 00 0) 6/19-6/23

Tian-Jun Li (University of Minnesota 0 0 0O) 6/19-6/25

Jian Zhai (Zhejiang Universityd O O) 6/25-6/30

J. Zou (Chinese University of Hong KongOd 00 ) 6/26-7/2

M. V. Klibanov (North Carolina Universitydl 0 0) 6/26-7/2

A. Amirov (Zonguladak Karaelmas Universityd 000 ) 6/27-7/2
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Fabien Trihan (Universite de MonsO OO 00O ) 6/28-8/31

V. Isakov (Wichita State Universityd O O) 6/29-7/2

Joerg Winkelmann (000 00000000) 7/1-7/31

Duc Thai Do (00O00O00000000) 7/1-7/31

Olivier Brinon (00000000 O0) 7/1-8/31

Ting Wei (Lanzhou Universityd 00 ) 7/1-8/31

Xianzheng Jia (Chunsan University, Guangzhoud O 0) 7/1-8/31
Yanbo Wang (Fudan Universityd 0 0) 7/1-8/31

Y. H. Richard Tsai (00000D0000) 7/2-7/8

Piotr Rybka (000000 O00D0DO0D0) 7/2-7/16

O. Yu. Emanouilov (Colorado State Universityd O O ) 7/8-7/10
J. Zou (Chinese University of Hong Kongd 0O 0) 7/8-7/10

V. Isakov (Wichita State Universityd 0 O ) 7/8-7/13
Yiu-Chung Hon (00000 0OOO0O) 7/11-8/3

Shengzhang Wang (00D 0O00O0O) 7/11-8/31

Gestur Olafsson (Louisiana State Universityd 00 ) 7/13-8/15
Boris Rubin (Louisiana State Universityd O O ) 7/23-8/15
Nikolai Kitanine (Universite de Cergy-Pontoised O O 0 O 0O 7/26-8/26
John Mallet-Paret (0000000 0O0O) 7/30-8/3

Sigurdur Helgason (MITO O 0O ) 8/1-8/15

JGeorge Elliott (0000000 D00) 8/3-8/20

Adriano Marmora (0000000000) 8/3-11/1

Gerard van der Geer (University of Amsterdam0 0000 ) 8/4-8/11
Gopal Prasad (University of MichiganO 0 0O ) 8/6-8/11
Bendong Lou (D0OOOO0OO) 8/7-8/27

Freddy Delbaen (ETHO OO OO 8/14-9/13

Yan Pautrat (Universite Paris Sud0 00 00) 8/15-8/20
Volker Betz (Warwick 0 000 00O0O) 8/25-8/26

B. Edixhoven (University of Leiden0 OO0 0O) 9/3-9/8

Bao Zhigiang (00 00D 0O0O) 9/4-9/11

Fabrice Orgogozo (00 O0O0O0OOOOOOOOO) 9/6-07/3/31

Nicolaos Burq (0000000000 O00O0O)9/7-9/15
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Claude-Alain Pillet (Universite de Toulon et du VarD OO 00 09/10-9/12
Vania Sordoni (00000000000 OOY9/11-9/24

Andre Martinez (000000000 O0OO) 9/11-9/24

Jean-Dominique Deuschel (0000000000 0OO) 9/15-9/24

Aliosha Zamolodchikov (000000000000 DOY9/26-10/9

Chen Wenbin (0 000000 09/27-10/26

Mikhail Tribelskiy (0000000000 O0O0O10/1-07/3/31

Elmar Vogt (000000000000) 10/1-07/4/30

Rolf Dyre Svegstrup (00000000000 0OOO) 10/1-08/9/30
Liangyun Chen (Northeast Normal Universityd O O ) 10/1-08/9/30
Christos Sourdis (000 O0O0O0O0O00O0O10/11-10/31

Petr Kulish (000000000 O0OO0O0OO10/14-10/28

Kim Minhyong (00000000000 10/15-10/21

Jon Nimmo (0000OO0D0O0O0O0OOOO10/15-11/1

Basile Grammaticos (D00 70000000010/15-11/1

Myrto Sauvageot (000000000000 OO0OOOOO0OOL10/15-07/2/14
Fyodor Zak (000 OO0O0OOOOODOOO10/17-10/24

Tan Yonji (0000000 010/20-11/19

Heinz W. Engl (Linz 000000000 0O10/21-10/29

Jin Cheng (000000 0) 10/23-10/29

Mihai Paun (0 000000000 0) 10/23-11/22

Jacques Tilouine (00000000000 10/26-11/12

Shengzhang Wang (000 O0O0O0O0) 10/28-11/1

Spencer BlochO OO 0000000 10/28-11/11

Danielle Hilhorst (00000000 OO0O10/30-11/4

Yurii E. Anikonv (Sobolev Institute of MathematicsO 00 00 11/1-11/21
Pierre Berthelot (00000000000 11/5-11/20

Stefano M. Tacus (University of MilanO OO OO ) 11/5-07/1/3

Chris Ormerod (University of SydneyO 00 0O ) 11/13-11/19

Henrik Shahgholian (KTHO OOOOOOOOOOOOOO) 11/20-11/26
Aleksandr G. Aleksandrov (Institute for Control SciencesD 0O 0 0O) 11/20-12/10

James McKernan (Univ. California at Santa Barbaral 00 ) 11/27-12/10
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Burt Totaro (Cambridge Univ.0 0 0O) 11/30-12/6

Don Blasius (0000000000000 0OOOOO) 12/2-12/9

Vincent Maillot (00000000000) 12/3-12/8

Charlie M. Elliott (University of Sussexd 00 0 0) 12/4-12/15

Oleg Yu. Emanouilov (Colorado State University, Fort Collins0O O O ) 12/10-07/1/9
Leevan Ling (Hong Kong Baptist Universityd O 0 ) 12/13-07/1/13

Wenbin Chen (Fudan Universityd O O) 12/14-12/17

Zhilin Li (North Carolina State Universityd O 0 ) 12/14-12/29

Christos Sourdis (00O O0O0O00O00OO) 12/15-12/20

Eric Friedlander (Northwestern University0d O O ) 12/16-12/25

Anna Cadoret (000DO00D0D00) 12/17-12/30

Roberto Longo (000000000 0) 12/18 07/1/6

Benoit Collins (Universite Claude Bernard Lyon 10000 0) 12/21-12/22
Mourad Bellassoued (Faculte des Sciences de Bizerted O 0O 0 0 0) 12/24-07/1/23
Li Daqian (000 D0000) 07/1/11-2/9

Hanjin Lee (Seoul National Universityd O 0 ) 1/14-1/26

Alex Mahalov (D0000000D0) 1/15-1/21

Jin Cheng (Fudan University0 0 O ) 1/15-2/7

Wang Yanbo (Fudan Universityd 0 0) 1/15-2/14

Alex Mahalov (00000D000) 1/22-1/26

Ivana Alexandrova (East Carolina0 0 000) 1/22-2/3

Johannes Elschner (Weierstrass Instituted O 0 O) 1/22-2/10

Frans Oort (Univ. of Utrecht0 0O 00 ) 1/24-2/5

Jerome Le Rousseau (University of MarseilleD 00O 00 ) 1/29-1/31

Nuuti Huyvonen (Helsinki University of TechnologyD OO0 DO O000O) 1/31-2/2
Lassi Paivarinta (Helsinki University of TechnologyD 0O 00O 0O) 1/31-2/2
Ahmed Abbes (00O DOO0O0ODOOO0O) 2/1-2/28

Jia Xianzheng (00O OODO0O) 2/6-3/5

Erwin Bolthausen (000000000000 0O2/11-2/26

Kim Sungwhan (Hanbat National Universityd 0 0) 2/13-2/17

Patrice Le Calvez (Universite de Pari 130 000 0) 2/13-2/25

Seok-Jin Kang (Seoul National Universityd O O ) 2/15-2/22
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Stan Osher (UCLAO O 0O) 2/17-2/23

John Franks (Northwestern Universityd O O ) 2/17-2/25

Patrick Gerard (000000000000 00) 2/18-2/24
Eckart Viehweg (Universitat Duisburg-Essen0 0 0 0) 2/18-2/25
Helene Esnault (Universitat Duisburg-Essen0 0 00 ) 2/18-3/10
Dietmar Hoemberg (Weierstrass Instituted O 0 O ) 2/20-3/4
Kazufumi Ito (North Carolina State Universityd O O) 3/4-3/17
Caucher Birkar (Cambridge 0000 000O0) 3/11-3/31
Christopher Deninger (University of Muensterd O 0 0 O 3/16-4/14

Thomas Durt (J00000000000000) 3/31-4/12
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