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Individual Research Activity Reports

# 1% (Professor)

#3# {ZZ (ARAI Hitoshi )

A. TFoEEE

[(ARARE] FFIRE &R OEFENRRE
29O LWERSE [HBEBERRSE 23RS
LTW3. Zhidss, RRERS, MEE OF
2, HRERE BEERIOBALEHFLVWSE
ThHDH., HEHEENZONE TR, R (RE
DR EHZTIE) NEELEEEZRELT. 4
FEIIEMREOREET N, BiEEEE L Es)]
ERISERICOVW TR Z D, KREE-.
[T R] RaficBEE T 2 A O F R
DEEET NVZET AHREEIT, TORESE
R E LB (FBEET) .

[%NB9BAEE] BRESEHAR T /L = U X Ao
TJST £ v PCT W& L O PCT MR E LA
OEBICEHFHEFE L. £/, #H L CFVIE
FEEEBEAERT LY XAEB¥K L, JST X
D REEFHRE L 7.

[(HEAORE] XFFHERSER BB ER T LI
U LiZ, fE2THEBEEZ G, BREED
12, HEFNEER 47 =2— R, MSN ER =2 —X,
BRI /e P BHRD web IR CHIE S (2012 £
3A22H), 23 A2, ERPFERAR—YE
OMETHHREULNDITH, TLUEER &<
Fxr1V | (ZoFLre), TosE0! ] (TBS) @
A== TRY BT o, AR
22T, 2011410 B2 TBS 07 L &
NiEn~—4r v b RIS &SN,
[HEETB] HKENHIEC L DBRE OB,
RO NIEF R AW TER LR RE Y >
27 —=hF1a—UT A BEKHF »O0K
BAESTTHE, RIa2—Y7 A3 A 16 Bh
LERENTWA., £, 2012FE5 AndIiTh
DT R FKBENE TERER S 5 TET,
FOEFELIToT. ZOM, ZFEF AR
BT i ST REITBER T 7.
[F—7—F] 8%, B, &R &%, #%, =
YEa—H Vg,

I have studied about visual perception by math-
ematical methods. My aim is to establish a
new discipline, mathematical vision science. In
this year I invented with S. Arai an algorithm
for making fuyuu illusion (patent pending), and
an algorithm for making automatically tilt illu-
sions consisting of Japanese characters (patent
pending). I studied mathematical models of
visual information processing in the brain, and
submitted a paper. Our algorithms and our
works were reported by several newspapers and
TV programs. Our works have been exhibited

in a trick art museum in Yokohama.

B. ERWwX

1. ¥, FH Lo 5ErHE, JST, 2012.

2. H. Arai and S. Arai : PCT g7 &, JST,
2011.

3. H. Arai and S. Arai : “Framelet analysis of
some geometrical illusions”, Japan J. In-
dust. Appl. Math. 27 (2010) 23-46.

4. FHCZ, “Ux—T Ly}, HITHR, B
B 463+xi, 2010.

5. HIHZZ, B+ 7— U TR & BIERITE,
HSEAE, #EK 339+-viii, 2010.

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

7. 2, “Ux—T Ly T L—AEFEFD
AR~ OISR, AIR(LIEREEE 29
(2009), 10-17.

8. MiHLZ, “BEORZLHT KHfE
542 (2008)-547 (2009) EH#.



9.

10.

H. Arai, “Achromatic and chromatic vi-
sual information processing and discrete
wavelets”, Frontiers of Computational Sci-
ences, Springer, 2007, 83-89, Invited Pa-

per.

H. Arai and S. Arai, “Finite discrete, shift-
invariant, directional filterbanks for vi-
sual information processing, I: Construc-

tion”, Interdiscip. Information Sciences 13
(2007), 255-273.

C. HEEEE

1.

iz, RuE LETOKRBRE, HE
RERER B ZH R B RET A
HEHe [BSEEZ2ONREBYE], HBKX
. 20114E 10 B.

L B, BRE &SROSR - BER

FLARLEZOBEEEELT -, BX
LRSS 7 AIRS, SEEERME, BARK
2201149 H.

CHOHCZ, BRI X 2HME L8R

DOFZE, 1 HEEFAMCLLERO I
L—=3ia o, I, AUE, I 33, NSCH
BEEES, JWEE KT RS, 2011
£8 8.

CFHICZ, BOMEROA N =X LEBHET

B5, ZEFEF AR Tz, 201144
A.

LB, REOEEBTFMICLAERD

HEAT & AERR, BMBIEHA T 4 THE TH -
B V2T ORODREA =X L
RS, BERMAEE, 201142 4.

B, U=—T Ly F 7 Lb—AZHN

FREOKEET L, &1 EERSSE
BT 58% (RIEEITREMEE) , Hak
2. 201142 B.

2, Y=z—T by b T7L—AI2X
LHEREOEEE T N L AR K ORISR
OIS, BE LD A= X LE 11 EED
D—2avZ, VAV YY—k, 201141
H.

B, ABOBREO X I = X A& R

T3, Yx—T Ly F T L— AERBNEE

10.

1.

1.

DEFEET N, BRER, JST BEEAOAIE
AFEHEMEEZE 30 RIS ARV U A T
R 2 B ARORBERERELERR], H
BER 7 +—7 5, 2010412 .

. B, FABRREE S O2/KILT L—A

Uy b ERERE, BASAEESS 2009
FHEES FGEE, RPROCF, 200949 H.
B2, BIRE L EROBEIRE,

SRR ES 2008 LEEHES
AR, 20084E9 A

AA
AR,

D. &%

. EATFIV  RIE L ESOEBRE L. (B

FE 3 EEMITESR)

 RATERERIEE T B ESICET 5

B (EEE 3 EART R

- FENTS: X B/ EEBEARAT 8RR | SEARAT L SR

Mriz ETFE OB LENEH . (K
HRFRE - 4 FALBER)

. BOEMREATIN : 4, fLkE, BIE, A—2

BRoz# e, (BERTHERBERER)

. ﬁ@fﬁ‘?"XC ‘7I‘—7I/~y ]\Q:./)b\wcgg .

(BRZEM - BPTAR, AEHEAE)

L (EERRAYE) YT Ly b

EBEBARRFIZOVWTEL .

EPBE GULRE) : v2—T Ly b e E
DIIZ2NT, BICHE O o
ZEU-.

. FHEER (BRERE) BT — U AR,

T x—T7 Ly MEITIZOWT, (EEAE, &
BB PR PO ERBAm A ESE L.

E. &+ - Bt

(f5+)Hu Guorong : Characterizations of
weighted non-isotropic Hardy spaces, with
an application to pseudo-differential oper-
ators.

F. ®ARFZEE—1 R

() BFEITIR B CREST ARt 4 #.



2. FERFEHEEITIEATEE R,

3. Mw7T—1h-
DR fERL.

22— DT A (BEKHR)

4. TR FK HEWEE O BRVE S ER R
(2012 £ 5 ARTTIE).

5. =BV AT A0 7 = HEl
6. VAU AB Tz HY LA HY LA

7. T LVEEM 0560 | (TBS), Nk
B~—7 v b (TBS) ICHFes S E B L.

G. %E

WAL 20 FRE GBI A RERERZEHNE (15
). ZEEH GR &SRO ERO
4.

E# IL.\{%'? (ISHII ShlhOkO)

FEARE

I (arc) &3 1 R TR I NN R T
HY, mROVxy b (m-jet ) &38R RO
m W TH 5. IZERH] (space of m-jets) I—
DSORBEHRE LDOINEEDOEETHY, m K
Y xy MZER] (space of m-jets) X m WP =v b
E2EOEATHD. ZHUHITITBRICAF— A
DEEBANY, EORBSREDOME % KT 5
BATERARICR>TND, B IOV =y b
22N ZE 2 A U7z D1 John F. Nash T,
1968 £ Z L ThHo7=. Nash BHIZZ OIIZERH]
L CHERAREAINOLTEENRS L, RN
TRHOARERE 7 OXG & FET 5/ (Nash
ME L IR D) ICHERH ST LD TH BN,
R OIMERCY oy NMEMOBREEEME~
DICAPERE LSBBLTE .

FHHIE, EFROMMEI S L CIlZEM oKL
BAVRRIEL, b OERIAES O E RGN

K FHIMMEDO R TR IN DM E SRR

EARETIIHE D K/NBEIFRD BV IT RIS 5 EE
KRB EOEAEERIEH LM, FIEESI RN &
Bl BT TR L. ZOBKERDORKRTIIN
IET 5 K FHIMMEIZ351T 5 Mather discrepancy
TEHEZLNBZEERLT.

FMERR Yy NEROBERED L H12%
BREDOHEIIRBL T B02& ) Z L kB
FEOREETH D, Vv MEMBNERETHN

IEERELIEFRTHH L, Yoy MEEOM
DYV FEDFH N FHETHIESHEERITIEBET
HDHZ Nl ZRECHICHER’S S &
X, TN EAINTE Y xy MEROKBER
ThNEEBREOHIIFERIZ D Z b uho
e, ZEEOMOH OEERRIE STV
WeE, Yy MERIOBICFRERRH-THE
BRAORIZRBHBFE LRV T & 261%
TRLE. F£f, Y=y MERO OB 2 D%
FHIMYE (Q-Gorenstein 1, iZHEM:, SPEIE
N, KRB, e BEFEOWEIZY
BIETAZLERLE. ZRET, 2 AD
WE-THEBEINTEREZ L [P xy FERR
E2THHEEEZ S TEEHFEEKITENIV L L -
ERWHEEERRED] L) LITESE [V2y
MEMAETEABERRALZ L UL, 2K
R THAD ] L) PREBHboN, E
BEREELZ AN TRA L2 H 7.

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

Ishii associates a divisorial valuation to an ir-
reducible closed subset in the arc space and
studies the inclusion relation between two irre-
ducible closed subsets and proves that the in-
equality of the valuations implies the inclusion
of the corresponding irreducible subsets but the
The codi-
mension of the irreducible subset is proved to

converse does not hold in general.

be written in terms of the Mather discrepancy

at the corresponding valuation.



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

teristic method.

B. #%

1. S. Ishii: Jet schemes, arc spaces and the
Nash problem, C.R.Math. Rep. Acad.
Canada, 29 (2007) 1-21

2. S. Ishii:
spaces, Adv. St. Pure Math. 50, (2008)
237-249

Maximal divisorial sets in arc

3. L. Ein, T. De Fernex and S. Ishii: Divi-
sorial valuations via arcs, Publ. RIMS 44,
(2008) 425-448

4. S.Ishii: Smoothness and jet schemes, Adv.
St. Pure Math. 56, (2009), 187-199

5. S. Ishii and J. Winkelmann: Isomorphisms
of jet schemes, C. R. Math. Rep. Acad.
Sci. Canada. 32, (2010) 19-23

6. S. Ishii: Nash problem for a toric pair and
the minimal log-discrepancy, C. R. Math.
Acad. Sci. Paris 348, (2010) 985-988

7. S. Ishii: Geometric properties on jet

schemes, Comm. Alg.
(2011) 1872-1882

39, Number 5,

8. S. Ishii, A.Sannai and K-i.Watanabe: Jet
schemes of homogeneous hypersurfaces,
to appear in the Proceedings of Franco-

Japanese Symposium on Singularities VI.
E—

1. A HRTh HEFE 194, BEOELS
- BFFEE OE &R, A = R A 4
202 ~—0, 2011

2. A SR EFEEZF 644, [FaV—K
Mz] BEEOAM, BHEENE, £ 256 2—
2, 2011

C. nEERE

1. Isomorphism problem on jet schemes, In-
variants in Algebraic Geometry, HE K,
2009411 A 13 H

2. Mather discrepancy and arc spaces, Alge-
braic Geometry and its Applications Ab-
hyankar’s 80th birthday Conference, Pur-
due University, USA, 2010 7 B 21 H

3. BRELOME, BRRMZEOHEME, B
FREMATRFSEAT, 20106F 9 H 7T H

4. Usual discrepancy versus Mather discrep-
ancy, B R A & SREDRME, LWBKRE,
201049 17 H

5. Arc spaces now, fF3EEES AN L ZD0D
ANBY 1, FERF, 201148 5 24 B

6. The arc space of a variety, 8&/M5 2 Ry
Uh, WHKREE 20114E8 A 29 B

7. Multiplier ideal via Mather discrepancy,
6th Franco-Japanese symposium on Singu-
larities, JUM K%, 2011 €9 H 8 B

8. Geometry of arc space and algebraic geom-
etry, 2011 FEREFEZEHARIEE, 3
MR, 201149 A 30 B

9. Applications of arc spaces to birational ge-
ometry I, II: Workshop Artin Approxima-
tion and Arcs. Ervin Schlessinger Institut
Vienna, 2011 £ 11 5 19 H, 11 B 20 B



10. Jet closures and local isomorphism prob-
lem, Arithmetic and Algebraic Geometry,
REKRY, 20122 B 15 A

D. ##%

1. BF I (BRFHAREER)

2. SEREEE - #U¥5s XE : Introduction to
arc spaces. fREUEBFEIZEBN T, LLEAIHT
L < EBRIRWKI SR T 5 arc space (220
THIRE L7z, (BORERFERL - 4 FAEKLIEER)

F. o —e R

1. BAEES ASPMREZE

2. Journal of Algebra and its applications ed-

itor

G. %E
2011 £ HAREESNEEE
H AN D F —

Professor Javier Fernandez de Bobadilla (Uni-
versity of Madrid)
201149 H 11 H~9 A 18 H

K& ¥t (OSHIMA Toshio)

A. WHEHE

1. 2011 FEIZBWT, 5 & HrE B Fuchs BUEY
DHBROBIT TV, SETOMRETELN
TRERERIC T ICE L. BEAICIE, Rie-
mann scheme # EEH7= & & (FFFE/ FeI—
EE-oTHRIL) @ Fuchs BHFER D universal
model ##& L (Deligne-Kac—Simpson f&E®D
fRik) |, Kac-Moody /b— b % & OEI#E L 575
IZLT, SETHLN TR0, Bk
AR, BEEGRR Y%, L— R EZD Weyl
HrzRAOWT—RAPSEEHICERLE. 205
5T, T generalized Riemann scheme & uni-
versal model & #HHEAKIZ OV TOH LW EEH
mERELLTRERLE GRC9) .

2. TRRERRSLEULHEGOHBEEBSRED—
R D BRI E I FREXOM R R thd 1. Rk
ERRRIBOTHIERE CRWEEIL, AT
r AL L symmetric Kac—Moody /L— kROt

ISR ERL, F0OHEKX%E Fuchs BUEMy HE2
XD EW E L TET universal unfolding model
ZELRLE (MBERKRDB) . BT 724U —-
NG A—H—ERE i rigid I A7 MAEID
L&, BRADMEBLE T A—FIZERAK
7R RB o FRIZ & AFED universal RFTREB S
TENTE. kT, BEERLOXRHRT, 7
7YY — e RTA—F—DEKERD L X,
RSB BOEBRTEVES> bORE—R
5L, FRATERBEICSEIND Z L &R
L, FCEOEEN 2 LTOHEOFRADLS
EEIT->7= (G [10)]) .

3. Radon B D — AL DOWFF % 1T > 72, Grass-
mann ZARE L RO RV —ROESZREOEE,
S OICHRERLARES LOEZREDOHEIC
WL ONDFTORERZITo7 (DERE[T) .

1. In 2011, I continued analyzing single Fuch-
sian ordinary differential equations and I wrote
a paper [7] containing the analysis which I had
obtained until 2011.

structed a universal model of Fuchsian differ-

More precisely, I con-

ential equations with a given Riemann scheme
(which solved Deligne-Kac—Simpson problem)
and clarified its relation to a Kac-Moody
root system. Using the root system and its
Weyl group, I generally and explicitly gave
the condition of irreducibility, connection coef-
ficients, contiguous relations etc. for the equa-
tion, which had not been known before. In par-
ticular, I wrote a lecture note [9], which mainly
explains generalized Riemann schemes, univer-
sal models and connection problems.

2. I started the study of general linear ordi-
nary differential equations with coefficients in
rational functions which have irregular singu-
lar points. When their irregular singularities
are unramifiled, I defined a correspondence be-
tween spectral types of the equations and a
universal symmeteric Kac-Moody roof system,
realized them as confluences of regular singu-
larities and defined universal unfolding models
(talk [5]).

rigid and have no accessory parameter, I got ex-

In particular, if the equations are

plicit universal integral representations of their
solutions with singular points as parameters. A

joint work with K. Hiroe and me (paper [10])



proved that there exist only a finite number of
equations with a fixed number of accessory pa-
rameters which assures that any other equation
with the same number of accessory parameters
can be obtained by a simple integral transfor-
mation from one of the equations and explicitly
classified them when the number of accessory
parameters are less than three.

3. I studied a generalized Radon transforms. I
calculated some examples of generalized Radon
transforms on generalized flag manifolds (not
necessary Grassmann manifolds) and flag man-
ifolds over finite fields or finite sets (talk [7]).

B. FE&iwX

1. T. Oshima, “Annihilators of generalized
Verma modules of the scalar type for
classical Lie algebras”, “Harmonic Analy-
sis, Group Representations, Automorphic
forms and Invariant Theory”, in honor of
Roger Howe, Vol. 12, Lecture Notes Series,
National University of Singapore, 2007,
277-319.

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

3. T. Oshima,
systems and their connection problem’,
arXiv:0811.2916, 2008, 29pp, to appear in
RIMS Kokytiroku Bessatsu.

“Classification of Fuchsian

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

5. T. Oshima and N. Shimeno, “Heckman-
Opdam hypergeometric functions and
their specializations”, RIMS Kékytiroku
Bessatsu B20 (2010), 129-162.

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

7. T. Oshima, “Fractional calculus of Weyl
algebra and Fuchsian differential equa-
tions”, arXiv:1102.2792, 2011, 196pp.

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

2011, 31pp.

9. KEFIHE (BE—FR) , BBk R
HORRELE M TR, BUKBEEER 2 L
7 F%—/—1h 11, 2011, 111pp.

10. K. Hiroe and T. Oshima, “A classification
of roots of symmetric Kac-Moody root
systems and its application”, preprint,
2012, 42pp (submitted).

C. OEER%

1. “Fuchs BB OMYT — rigid 72 %5 % #
-, BEU, “Fuchs B GBI OME
Mr — #84> Wronskian DR OEEGHAREY, 7
JEYY — X5 A —F L RRAKE,
March 17-18, 2011.

2. “Ordinary differential equations and Kac-
Moody root systems”, Recent Develop-
ments in Harmonic Analysis and their Ap-
plications, Marrakech, Morocco, April 29,
2011.

3. “Boundary value problems on Riemannian
symmetirc spaces and minimal polynomi-
als associated to generalized Verma mod-
ules”, International Workshop on Repre-
sentation Theory and Harmonic Analysis,
Chern Institute of Mathematics, Nankai
University, China, June 6, 2011.

4. “Fuchs B HFRROEW & D &2 FF- 720
FHEEREREZFTHEA L Kac-Moody
Jb— b F&”, Workshop on Accessory Param-
eters, EEEEE I F—,7 &, Oct. 89,
2011.

5. “REIBRE Mo HEK & Kac-Moody
N— PR, 2011 EEEBBRL LRI Y A
A7 ~ET, FnEKIL, Nov. 9, 2011.

6. “Radon D —fALIZH>WT?, RBEHK
Workshop 2011, &8, Dec. 26, 2011.



7. “Generalizations of Radon transforms on
compact homogeneous spaces”, Geometric
Analysis on Euclidean and Homogeneous
Spaces, Tufts Universitry, USA, Jan. 8,
2012.

8. “Ordinary differential equations and Kac-
Moody root systems”, Conference - Lie
groups: structure, actions and representa-

tions, Bochum, Germany, Jan. 12, 2012.

9. “HIRSTERFE DA~ R LHELLE universal
unfolding model”, 7 7 &% U — - /X5 X —
& —ifF e, BEARKEE, March 16, 2012.

10. “Riemann BRE _EOREHOREAL E sy F 2
X7, BARKES, FEE EREELK,
March 28, 2012.

D. #&=

1. “ERIZHEDRL 78y 212007, &%
AERFEEY 17— [HEEU , ERERE
IS — 17X, Sep. 18, 2011.

2. ‘M LHALEDLE”, HETHZEDZD
DEFBFHE, ERERE IS — T2,
Oct. 8, 2011,

F. AR — e R

1. FFZERE

2. FUREREAIFEESTMER

3. BAREEAY ¥y VFER

4. RBFR/REDA =V TR NOER
5. HHANTE I F—DA—TF A Y—

6. Workshop on Accessory Parameters (2011
#£10HA 8H-11 B, REEEEEIF—,
TRy DA —TFAP—

7. T 7YY — - RT A —F—FFREE (2012
H#£3 A 15 517 H, RERAKZEEZEER) ©
A —HF A F—

8. dviout MEEF & ¥R — K (1990 H#£~)

9. KB, MOERFRREOFHEZI MDD
¥t u T AR risalasir DS AT 5 Y
DR LA

H #rooreys—

e Mark R. Sepanski (Baylor Univ.)
“Distinguished orbits and the L-S category
of simply connected compact Lie groups”,
Topic in the theory of Weyl Groups and
Root Systems, Room123, Sep. 20, 2011.

o Alfred Noél (Univ. Massachusets Boston)

“Variations on a recent theorem of
Kostant”, Topic in the theory of Weyl
Groups and Root Systems, Room 123,

Sep. 21, 2011.

#iH%%E (ODA Takayuki)

A B

(a) Siegel E#:Z=ffo>, FEEL 2 @ Siegel modular
group Sp(2,Z) {ZB89 % Gottschling D HEAGE
WD cell BEID S5 B FRFTOEIDEARL
LAMZEIESE T Lz,

(b) Sp(2,R) DR Z RBEBCRINDITHIRE D)
B DBRARDIR L 5T/ - B LT,

(a) We are interested in the cell decomposition
of the Gottschling fundamental domain of the
Siegel modular group of genus 2 in the Siegel
upper half space. We enumerated the zero cells
”almost” completely.

(b) The paper on the explict formula for the
radial part of ”the matrix coefficients of the

large discrete series of Sp(2,R)” is completed.
B. BR#H X

1. T. Oda: “”Matrix coefficients of the large
discrete series of SP82,R”, To appear in
Nagoya Journal of Math.

2. Takahiro Hayata, T. Oda and Tomoki Ya-
of the

Gottschling fundamental domain of degree

tougo: “Zero cells Siegel-

2”, To appear in Experimental Math.

3. Takahiro Hayata(® H # {#), Haru-
taka Koseki(f B & &) and T. Oda:
“’Matrix coeflicients of the middle dis-
crete series of SU(2,2)”, J. Funct. Anal.
259 (2010), 301-307.



10.

11.

. T. Oda:

. Masatoshi Iida (BRHIE#) and T. Oda:

“*Exact power series in the asymptotic ex-
pansion of the matrix coefficients with the
corner K-type of P;-principal series repre-
sentations of Sp(2,R)”, J. of Math. Sci.,
the Univ. of Tokyo 15 (2009), 512-543.

“»The Birch and Swinnerton-
Dyer  conjecture”, [translation  of
MR1962232].  Sugaku Expositions 22

(2009), no. 2, 169-186.

. T. Oda and J. Schwermer: ”On mixed

Hodge structures of Shimura varieties at-
tached to inner forms of the symplectic
group of degree two”, Tohoku Math. J. (2)
61 (2009), 83-113.

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

. Miki Hirano (*F##) and T. Oda: “”Cal-

culus of principal series Whittaker func-
tions on GL(3,C)”, J. Func. Analysis 256
(2009), 2222-2267.

. T. Oda and Masao Tsuzuki: “’The sec-

ondary spherical functions and Green cur-
rents associated with symmetric pairs
{aanounce of resuts)”’, RIMS Kékytiroku
Bessatsu B7 (2008), 121-135.

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

(2008), 835-857.

T. Oda, M. Hirano and T. Ishii: “’Whit-
taker functions for Pj-principal series rep-
resentations of Sp(2,R), Adv. in Math.,
215 (2007), 734-765.

C. OEEER

1.

7Cell decomposition of the fundamental

domain of the Siegel modular group of

genus two”, and an application of the lan-
guage "Ruby”, EBRHIZE4ES ”"New devel-
opments in Modern Number Theory and
Applied Mathematicd and Special Contri-
butions of Students and E-learning”, Mus-
cat, Sultanate Oman, 2012 4 2 A

. "Introduction to the classical reduction

$£42714-th Hakuba Autum
Workshop: Reduction theory and applica-
tions to automorphic forms”. EFERAE
F. 2011 %11 A

theory”.

. ?Zero cells of the Siegel-Gottschling fum-

damental domain of degree 2”. The In-
ternational Conference ”Polynomial Com-
puter Algebra”, Euler International Math-
ematical Institute Saint-Petersburg, Rus-
sia, 2011 #£ 4 B

. "Explicit formula of the matrix coefficients

of the large discrete series of SU(3,1)”.
Workshop at RIMS, Kyoto Univ., 201141
A

LN E R EE R Lie B EORBREEC.

Accesary Parameter #FZ24ES, fEAKFEHE
. 201043 A

. "Explicit formulae for archimedian Whit-

taker functions on classical groups and re-
lated problems”, Workshop ”Representa-
tion theory of reductive groups— local and
global aspect”, Erwin Schrodinger Intern.
Inst. for Math. Physics, Wien, Austoria,
200941 A

. "Cohomological Siegel modular forms of

genus 27 EHEAR, Postec(JHETRARE).
$R[EVHIET (Pohang), 2009 4 5 A

. "Matrix coefficients of the large discrete

series of Sp(2,R)”, Number Theory Sem-
inar, Harvard Univ., Math. Department,
2008 £ 9 A

. iER

1. BF IA: WoBrFOERNRE S & #E

Lic. (BoEemmes 154, B4)



2. BF I T REEO LR O#ESE.
(BERFHER 1F4£. E8F)

3. BEREL Y M EFORBAEHER L
(BERFHER 2EE, EEH)

E. &+ - L

1. (BH&@w3X) =% H# (SOUNO Keijyu):
Spherical functions associated to the prin-
cipal series representations of SL(3, R} and

higher rank Epstein zeta functions.
F. 3ESMBFA — 2

1. BABERY Yy —TIVIREEER

2. BRI REME, R (Lo e
OBENZ LB T L—7 Z)b—| OFERT R
PR HF—

3. EREHESES "L-ufnctions and related
problems” (March 10-13, 2012) HEI K%
B v oA HEREHAERGERE

K@ &E (KATAOKA Kiyoomi)

A. HHFEHEE

1. ZEOMOKEZSCHENAT-T 5 KRR
S HEXR

3L —27 Y v REMAD 2 KT CP-#RHE
AT, #1458 2@EU ELOMNEZL2OL)
RERTilimE LT h—5 2 (4 #3H), Blum
cyclide (6 fEfH) Z&RMOLN TS, HIFE
EREZOVNBFREOHERFETZDLS A
H i 2 R T B 2 B 5 O IERTERM S F
BAREHETZEERAL, HFREAROAEKE
72, &EROLEGEREEREBE T &
FEIZIOIC6ELOFEOIETESME, 28
SRR RDOEOEMOERK T, 510Kk
KNS EEMO TR R~SREINDE, 72
EE1ET,

2. BMSMERZOESORBEMETR

AT D (ER B O & D ERZEALKICTT
ZEEBHFRIIONVT, HIEOSRERY
BRZZLITLY, aktuY—ERLOBRS
PEEEIE L.

3. PEAXREMOERERR

WIHATE D 2 CRAEARDVR(L T 2 W BRI
Xt U, RIK O TIERE N R IHAR O I Bk
EHOMOERICERII LI, L LZEZTid@
B OB BTN CILEF SN2V RO EEE R,
ThROLLYHEEZt =0t L&t =90
LD BROEAFAYEEEBRBARENIE b 5.
CITqIXEDHEBEETHS. LiLplzid~
A R YY) it =t ZRATHZ &t
EREEERE L U CIXFF &NV BB E OO
FHETIZY() :=Y() LT208HKTHY,
Ihzt =+0 LICERMEEZ b o@D F
R, WhhHv AN N8RRI TE 5.
ZDED BB EEEBR TR E e, ERE
ZHOBBARD I FAEEZDETIL Y Yy R
NWEBROMWEIZ L > TRET 2 Z L ITikzh L
Te. T TEDOHOBRIEIZERNEYSLE
523D THA.

1. Systems of fifth-order non-linear par-
tial differential equations describing sur-
faces which include several families of cir-
cles

We consider any C®-class surface in R?, which
includes several families of circles. For exam-
ple, any solid torus T? (4 familes of circles),
Blum’s cyclides (6 families of circles). In the
past years, with Professor N. Takeuchi of Tokyo
GAKUGEI Univ., we found some systems of
fifth-order non-linear partial differential equa-
tions describing surfaces which include several
families of circles, and proved the necessity and
the sufficiency of such systems. In this year,
we got the non-integrability of such systems of
6 equations, and the finite dimensionalities of
solution spaces for such systems of 2 equations.
Further, we succeeded in proving that such sys-
tems of two PDE’s reduce to some systems of
fifth order ordinary differential equations.

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

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

mological expressions.



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

Professor Yasuo Chiba of Ibaraki University
succeeded in constructing some good solutions
for the weakly hyperbolic operators whose char-
acteristic roots degenerate only on the initial
hypersurface; solutions whose singularities are
only either one of the characteristic roots. He
employed essentially a kind of coordinate trans-
formations with fractional power singularities,
for example ' = t9, which are prohibited in
usual microlocal analysis. Here, ¢ is a posi-
tive and rational number. For example, one
cannot substitute ¢’ in the Heaviside function
Y(t') by t = #? in the theory of Sato’s hy-
perfunctions. However, it is natural to define
Y(t?) = Y(¢). Further this extension of the
substitutions applies to some class of hyper-
functions having boundary values on ¢ = 40,
that is, mild hyperfunctions. We succeeded
in characterizing such extended classes of mild
hyperfunctions admitting fractional coordinate
transformations by using their quantized Leg-
This theory directly

gives the theoretical justifications of Chiba’s

endre transformations.

construction methods.

B. #E&KimX

1. K. Kataoka and N. Takeuchi: “On the sys-
tem of fifth-order partial differential equa-
tions describing surfaces containing 2 fam-
ilies of circular arcs”, Proceedings of the
conference Microlocal Analysis and Re-
lated Topics, 2011, Saitama University (Z
BRTE.

2. K. Kataoka and N. Takeuchi: “The non-
integrability of some system of fifth-order
partial differential equations describing
surfaces containing 6 families of circles”,
FERFEEAET USRS [HE
FRATICIR T D BRFTET DRE (MRRR
H: ALHX) BB TE.

3. K. Kataoka and N. Takeuchi: “A system
of fifth-order nonlinear partial differential

equations and a surface which contains

many circles”, FESKFHEMATHFETE

10

Jobx TRRAES BRI O A 1723
(2011.1), 142-149.
4. S. Kamimoto and K. Kataoka: “On the

composition of kernel functions of pseudo-
differential operators £® and the compat-
ibility with Leibniz rule”, R KZHFAE
HriftZepragzoak M (5242 WKB AT & &8
RFTRRNT (BFFCAREKAE « /it ) (218
TFiE.

C. NEERE

1. On the composition of kernel functions of
pseudo-differential operators £ and the
compatibility with Leibniz rule, ZES K%
BET RTINS S (582 WKB figir
L ERETRRIT] (AFSERERE /NEh (P
R)), HERFHERAATHIFERT, May 2008,.

2. An example of composition of two ker-
nel functions of micro-differential opera-
tors and its bad part, K= RIMS i
FEIRFE [EERPEEEM 53 1R 3 OB BT REdT
LEOEfRAT ) (FFRRRE . EAER (B
BR)), REBRFEEMHTHIZCT, February
2009.

3. ZHOHOKEEE Lt EPE-T 5 MR
AR FRRRICOWVWT, HAKFELSE
2 BERBEE TS, March 2010.

4. REREOREMYT, FKE KX RIMS [
AESE TRRERFE Sy & BRATRENT O AT (B3
RERE . BB/EBEAN (LFRKR)), REX
FEEEATIRET, May 2010.

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

6. 5L RAROIETESML 6 HEETcim
(ZOWT, HARFSEHEMTELRS,
f§HK%, September 2011.

7. The non-integrability of some system of

fifth-order partial differential equations de-

scribing surfaces containing 6 families of



circles, FHEIAR % RIMS L[EHFTE [T fiF
Prioiit S RETRIr DRE ] (WFRERE:
KL (ALR)), RERFLERARATBFFCRT,
November 2011.

8. On the system of fifth-order partial dif-
ferential equations describing surfaces con-
taining 2 families of circular arcs, B ER
FEPRAFFEE S (Microlocal Analysis and
Related Topics] (#F7eREH - BOZEE (5
BR)), BERFHEIRYTT 71 b, December
2011.

9. From PDE to ODE - A reduction to the
system of ODE’s describing surfaces con-
taining 2 families of circular arcs -, HZAK
FRES VBRI & Z0RE) (FR
REE - LI (HAKRF)), BAKRFEET
FERBEFIE4Z %, March 2012.

D. #=

1. HERZEL BEKER 577 Va2 RE
REIE, S - OEBRR Y 2ERBESS
F(HER TR EES,; 2FEmT).

2. BERRLE IL B HTRERD B & 10
YR, 3 X OERIETEA T R R,
ERREET B FRRR DML B
TIXEHE, BAES MBEREEE (&
FOLEATHIRREE, 2 FAmT).

3. BT L7 —V =@ L 7 — VU BB
AFIzEZE. (BEFMERAERES, 34
ATED .

. BOEARAT I1 S BT INTRR L7 —
Uil 7 — ) 2 BROBEE. (BEER
EEREREE ; 3 FaTH) .

5. REMRITE - fEAT: XA: R, <~
7 uEfE aREn U—RmEEDRNED
EHBMNLGETER, MR UCRICERSY
EfsR, BT {EBEAEH LMo HEXOE
W &R fREE. (BB KRR - 4 RAIE
E®)

E. &+ - #H1+%H

v

1. REEL) K FE (KAMIMOTO
Shingo): On the exact WKB analysis of

Schrédinger equations

11

F. stoBFse ¥ — A

1. fEATFE KR X ) — BRI KRB X —
DREHE.

2. Journal of Mathematical Sciences, the
University of Tokyo EF{LHY.

#H# H#E (KANAI Masahiko)

A. HFELE

2011 BEX OB RHRICETF L., Bilc/elt
T —<ILE (cross ratio), TOESIIZH®H
Tl —ficEhE, 7v o3 FU 7oy
A (290-350 ), X512 —2 Y v R (Bt
AT 3 HACE) £ CHEIRZEL LN TED LD
ETHD. FHUITHIDLT, WERIZHERIZ
BT D8R ST Tnd. Eic o T
ZE2ERKOETBROBRNEL, “FENIMIL
BLEZTOBRICWESHRIZEMTMASLZ
LBBHLDIEA S NERSIITENRV. L,
ERICIT Db DbNOBELICHTEMEEES b
HHRLDOTHHEITHD. 6%, Thi
RLIZZ LB ZOHROEERTHoT. &
HELELEZFORR2E2 bivbh OrNcHER
T 5. a2 UNVH5 (Schwarzian derivative),
RF fr—5 —HEi& (paraKahler structure), i
A1V b (geodesic current), WL Eh D
ERDETHD. Va2 ULV L BHOBGR
ZENRZDITE LB “folk theorem” DFF L L
THLNTWEL S TH BN, RTr—7—1%
& OBRNEFEIN, I HITERo—# L
Thd L ZADHEMY L FBEAINZONE,
EobTNHEEMOZE ThHD. Bkt
THONDONDOEBOLIRNOTH, (D ZF
FIZORSERL L LX) BUTEH L.
WEND ZHEERNC, BLHEOBEBEOVE ST
HHEIADNRT =5 —HEEDISRE LT, A
HiR Y — < LARIR O BIHIIR O 775 % B R AP
REITHII RSB, SEEZELIZ, T
T —HEOILRDICHERDE LT
7o BEREGIZIE, 1) NEERNOBEEmO T v
2B, BLO2Q) AT r RYTUVEVCROT
AN —IZONWTEEETo72. FRICEFL
THLEEEPERENI L DD, HRTEEARRK
REHITHETITIEE-> TV, LarL, %
NERUIIK L, ERNREREHEIT T TILFE



PIZLTWD., 20OFHEE RIS & BUEK
RLTWDHLZATHS.

[EW] B, BLFo—#&En [FEfE] Tbh
DETADY AT NIWEy < RT r— T —EE -
HHsH v MCBET AEEBEE L. &<
SEER, 1) XEAZEHANOBHE O T 7 X544,
BIO2Q) AT RYT UREUCE DR AF—
WCESLH THIREEE L.

[abstract] I started working on a new subject,
namely, cross ratio and its variants, such as the
Schwarzian derivative, para-Kahler structures
and geodesic currents. In particular in this aca-
demic year, an attention was especially focused
on 1) the Gauss maps of hypersurfaces in the
hyperbolic space, and 2) energy of Legendrian
knots.

B. BRI
1. M. Kanai, “Rigidity of the Weyl cham-
ber flow and vanishing theorems of Mat-

sushima and Weil”, Ergod. Th. Dynam.
Sys., 29 (2009), 1273~1288.

2. @HFHMZ, 'Weyl SHET ORI & Weil -
MEBIZE 5 HBRARHEEER] , RIMS
Kékytroku Bessatsu, B7 (2008), 25-28.

C. OEERFE

1. MEHEGST) BMAERARMTE I —,
2012418 13 H.

B2 RoT), BEER TEFMETRI~
7 bV - EEEE L ZORI), Lbng
= CR#RT) , 20114212 A 10 .

B

MEHE K- T, BEES, ERAY, 2011
F11 540,

“Cross ratio, its relatives and rigidity”,
Today Forum, “Geometry and Dynamics”,
October 17, 2011, ENS Lyon.

5. [EHERHOBEIM: — RERMEEEZM LT,
BIL&(TE 2 —, BEZEBRKRE, 20114
6 520H.

. “Rigidity of group actions via invariant ge-
ometric structures”, V —& - HEHHE I
FT—BLUPIMReV— k@t Ir— (&R
BRfE) , HHKE, 20116 A4 7H.

12

7. “Rigidity of the Weyl chamber flow,
and the vanishing theorems of Weil and
Matsushima”, International Conference
“Spectral Analysis in Geometry and Num-
ber Theory”, Nagoya, Japan, August 6,

2007.

B

1. T8 1B (BEFMaTHRESES 27
B - A2H) . ALK AMESFOA
D=

2. 8T /%AEX D) (BEERERRAE -
AEAEER) . U< U RCET S
APEE. UV —< U ZREICET B EAMN
REMLLITILD, BRPIZEZY -~ %
RRIKD AR BAT 5 B2 BRI R i
REWL OB L, BEEKZ.

AR T2z (KAWAHIGASHI Yasuyuki)

A TFEARE

Carpi, Hillier, Longo, Xu & 32, F.LER ¢ 23
BERCES ¢ < 3IZBT 5 & &, Neveu-Schwarz
REODEZLERBNLAELSD N = 2 8 Virasoro
Ty b EFERBEFOBRIZ OV THZE L.
N =2 #& Virasoro *» bk, #OHE C*-
EBRAEUBN, HAED DHR FHRBZFD C*-
RO K-BEORLE 5252 %R0, —F, Zh
5 5 ? DHR £#7S, Connes DEKTD entire
cyclic cohomology ?DJt, JLO-cocycle #4 U3
ZEHRL, o DB index pairing #FHE
L, Kronecker § 34 LA Z L &ERLT.

£z, TORAOHT, BEZZFOFHEL T
7z, character formula O#H LA R {EAER
wmERWTE .

With Carpi, Hillier, Longo and Xu, we study
connections between noncommutative geome-
try and the N = 2 super Virasoro nets from the
vacuum representations of the Neveu-Schwarz
algebra for the central charge in the discrete
series ¢ < 3.

A universal C*-algebra arises from the N = 2
super Virasoro net, and we show that certain

DHR sectors give elements of the Kjy-group



of this C*-algebra. We also show that these
DHR sectors produce JLO-cocycles in the en-
tire cyclic cohomology of the C*-algebra in the
sense of Connes, and compute the index pairing
between them. The result gives the Kronecker
d.

In this context, we also give a new proof of cer-
tain character formulas conjectured by physi-
cists.

B. &R

1. Y. Kawahigashi, R. Longo, U. Pennig
and K.-H. Rehren: “Classification of non-
local chiral CFT with ¢ < 17, Com-
mun. Math. Phys. 271 (2007) 375-385.

2. C. Carpi, Y. Kawahigashi and R. Longo:
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In the first paper, I proved that the mixed
Hodge structures defined by Deligne have nice
explicit structures in the case of so-called gener-
alized simple normal crossing varieties just as in
the case of smooth varieties, by defining weight
filtrations in a suitable way. Using this result, I
justified the argument used in the proof of The-
orem 4.3 in my old paper “Pluricanonical sys-
tems on minimal algebraic varieties”, Invent.
Math. 79 (1985), 567-588.

The second paper is a continuation of the paper
“Derived categories of toric varieties”, Michi-
gan Math. J. 54 (2006), 517-535, which de-
scribed explicitly the change of the derived cat-
egories under the toric minimal model program.
In this continuation, I described the change of
the derived categories under the toric divisorial
extractions which appear in the construction of
relative minimal models of Q-factorial toric va-
rieties. I proved that the semi-orthogonal com-
plements are again generated by exceptional
collections. I also proved that there are only
finitely many Fourier-Mukai partners for any
given Q-factorial projective toric variety.

The third paper is a joint work with Shinnosuke
Okawa. We proved that a Mori dream space X
has a Q-divisor B such that (X, B) is a Calabi-
Yau pair if and only if the Cox ring R(X) has

only log canonical singularities.
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Nonlinear nonequilibrium phenomens appear
in various natural phenomena and understand-
ing these phenomena is important in various
science and technology. Among them nonlinear
parabolic equations describing nonlinear phe-
nomena are important to study. We studied
various properties of solutions and contributed
to understanding analytic properties of equa-

tions.

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

asymptotically two-dimensional.

2. Estimates on extinction time for total vari-
ation flow: The total variation flow is of-
ten used in image processing. It is a sin-
gular diffusion equation. It is also ap-
plied to describe growth of facets on a

crystal surface from macroscopic point of



view. This equation is one of subdifferen-
tial equations. The behavior of solutions is
not well-studied especially for a fourth or-
der problem. It is expected that the solu-
tion vanishes in finite time but there were
no rigorous mathematical arguments. We
successfully derived an upper bound on the
extinction time by some norms of initial
data independent of the size of periodic cell
{when we impose the periodic boundary
condition.) Key mathematical ingredients
are (i) energy estimates (ii) interpolation
inequality involving negative order deriva-
tives (iii) growth of a weak norm of the
solutions. The interpolation inequality it-
self is interesting by itself.

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

evolution equations includes subdifferen-

Thomson effect on crystal surfaces.

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

supersaturation outside crystals is given.
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ear PDE”, A —HF A4 ¥—: HERE— F|
RJIIEEE, P. E. Souganidis, &7, 4t
B R RFB AT 5ERE, 2010 48 7 A 21
H-23 H.
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21.

22,
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24.

FEAOERSHBE L F=— M) T AT
7 — “Mathematical Aspects of Crystal
Growth”, A—HFF A ¥—: BT, HH
E—, R E&Z, BILTER, R. V. Kohn, P.
Rybka, dLMBE K FEHFEL DA, 2010 E 7
A 26 H-30 3.

HRYV—7vayFeFa—r)TAES
F-— “Singular Diffusion and Evolving In-
terfaces”, A —HF A ¥—: FEHKE— FK
B, FIfRNIEE, P. Rybka, EHEME, b
B RFER BB ENZERE, 2010 42 8 A 2
H-6 H.

The 36th Sapporo Symposium on Partial
Differential Equations, A~—H7J - #—: /|
B, BEE—, RLE&Z, EEF—, B
FxR, FRJIEE, BHAAR], PR X, 16
B RERFBEE R e, 2010 428 A 23
H-25 H.

Mathematical Aspects of Image Process-
ing and Computer Vision 2010, #— 74}
A F—: HAX—8, BRE— REE—,
FIRIEE, ILERF 7 7 — 7 248, 2010
411 B 25 H-27 H.

FEH - REFAT I ADEEL A—HF
A P BULRAS, ZHREFE—, E;RE—, K
HRFRETEERA 2R, 2011 45 A
11 H-13 H.

BT EIROB O - ERE S 1+
STV APLDT I —F, F—HF A F—
B\ —, BHRE—, ARKFREREER
FHAEL, 201146 A 14 B-16 H.

Anisotropic Evolution of Interfaces - Part
LI, 201147 B 18 A, A—HWF A ¥ —:Pi-
otr Rybka, Yoshikazu Giga, International
Congress on Industrial and Applied Math-
ematics (ICIAM), Vancouver Convention
Centre (Canada), 2011 47 H 18 H-22 H.

Recent Topics on Mathematical Analysis
for the Navier-Stokes Equations — Part
LIL2011 %7 A 18 H-19 H, A—FF
A ¥ — : Shin’ya Matsui, Yoshikazu Giga,
International Congress on Industrial and
Applied Mathematics (ICIAM), Vancou-
ver Convention Centre (Canada), 2011 £
7H 18 H-22 H.
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. RO, A —H A P EHEE, &
TE—, WRFE—, JLifE KFEFE, 2011
£8H 3 H-5H.

. Front propagation, biological problems

and related topics: viscosity solution
methods for asymptotic analysis, F— %
J4 ' — : P.E. Souganidis, A (=7, &K
E—, WEF—, FIR)EE, EERFE

FEE, 201159 A6 B-9 H.

. i - RESAF 7 AOKIBIL, A—HF
AP RS, R, BRE -, K
FORSEREAERIERIIER, 2011 48 10 A
12 H-14 H.

. BURHETERROMEFE DR — FERE S A T
LT AMSOT T a—F 2, F—HF A P
BHE—, BEE—, KR RKERFEGEERN
FHFFEL, 20114 11 A 8 H-10 B.

. Introduction to Complex Fluids (#4Hi{A
D), F—HF A ¥ — : FHKE—, Chun
Liu, R KPR FBRECEREM R, 2012
#1H 17 B-20 H.
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1. SEIREE (2010 )

H. #@orooryz—

1. Chun Liu

(#%7#) Energetic variational approaches
for ionic Auids, BB DT HOEFEMFESR,
R RFERFBHEEBEUER, 2011 F 10
Hb5H.

(3%7) Energetic variational approach:
generalized diffusion, stochastic differen-
tial equations and optimal transport, PDE
ERITHI S, TR RFR TR 5
#, 20124 2H18.

2. Horst Heck
(3%1%) Stationary weak solutions of the
Navier-Stokes equations past an obstacle,
PDE EfEITHF5EE, HAEKER LR
FRFFEFE, 2011 4 10 A 31 B.

. Ralph Bruckschen
(31#) Interactive data visualization chal-
lenges, approaches and examples, 355757
T O DEFIER, FIRRFEREGEER S
rsEEl, 2011 411 A 8 H.

. Ernie Esser
(1) A convex model for non-negative
matrix factorization and dimensionality
reduction on physical space, & E D=
DEFERR, RRERFRFLEER A
FiFh, 2011411 B 21 H.

5. Jiirgen Saal
(78#) Exponential convergence to equi-
libria for a general model in hydrodynam-
ics, PDE ZTHI5ES, R RKFR A
AR, 201243 A 14 H.

S HHEEEE
NTT 9HREARPIFEET B LB
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faE A (KUSUOKA Shigeo)

A. BFERE

SEEIUTOMELEITo 12,

(1) UREEZ K OPHOERR DI EA R 5
FEH REAT DB S

(2) TUNEE 2 R SILBUERR D EIFHEICBE T 28T L
WEIEFEEDOHR

(3) ERY A7 Db HBHEROHEDHHMFERET
bk aa T OBRRICET DA

(4) 7 F L2 F1DH DT OBRFENET 2
#F4E (5) Winer functional @ 2 KA D5H D
MBI ET %

I did research on the following topics.

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

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

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

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

{5) The characteristic function of quadratic

Wiener functionals.

B. ##mX

1. S. Kusuoka and T.Nakashima

on credit risk models and copula, to ap-

A remark

pear in Advances in Mathematical Eco-
nomics ed. S.Kusuoka, M.Maruyama vol.
16 (2012).

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

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

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



o

10.

C.

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

. S. Kusuoka : Gaussian K-Scheme, Preprint
UTMS 2009-15.

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

. FERRREE - BRAFAE OHBENEBE L 128
BAmARAE [ERTEN  SHAE O MR O
T, @R 55275 (2008) pp. 119-147.

. T. Hayashi and S. Kusuoka : Consistent
estimation of covariation under nonsyn-
chronicity , Stat. Inference Stoch. Pro-
cess. 11 (2008), no. 1, 93-106.

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

CBERE

. Numerical Computation for the Expecta-

tion on Diffusion Processes, ICIAM 2011,
Vancouver, 2011 4 7 A

. Approximation of Expectation of Diffusion
Processes, Analysis, Stochastics, Applica-
tions, ¥V 4 — > KRZ%, 2010 £ 7 A

. Approximation of Expectation of Diffusion
Processes with Dirichlet Boundary Condi-
tions, International Workshop on Mathe-
matical Finance: Topics on Leading-edge
Numerical Procedures and Models, 3 T
ER¥, 20102 A

. Approximation of Expectation of Diffu-
sion Processes, Workshop on Computa-
tional Finance FE[ K%, 2009 £ 8 H

. Malliavin calculus and Computational Fi-
mamce, Minisymposium on stochastic

analysis in the occasion of the award the
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Degree of a Doctor Honoris Causa to Pro-
fessor Paul Malliavin , Bonn X%, 2008 £
4 A

. Malliavin calculus and Computational Fi-

mamce, Symposium in Honor of Kiyosi
Ito: Stochastic Analysis and Its Impact in
Mathematics and Science, > F R —/VE
SR, 2008 £ 7 A

Malliavin calculus and Computational Fi-
nance, Seoul-Tokyo Conference, KIAS,
2008 £ 11 A

77 AT R LR, CHRREREST Y
AEZHERY VRV T A HFTRERE
BEECEALERT SRR, 2007 42 1 A

E. &£+t - LR

1.

2.

(B+) HE & A (USUDA Kento) : CVaR
WX R ERERE

(&L WAt Foff (OKAMURA Kazuki) :
HHECHAERER ST VXL r—7
DRE LD LIz o T

. {(fBL) #¥ 5& (TOMONO Mitsuru) : 8%

RRELEBREEZN LR DIBFITBIT DK
ET VAT 4 7 ORIEL

F. M5 — e 2

1.

2.

3.

Chief Editor of ” Advance in Mathematical

Economics”
BAEMSESE

B AT &RAT SC TR R

A% #3X (KOHNO Toshitake)

A. P
1. #AVELHROBFRELEREQIS—KRED

5 3

AU HBEORRIERBLE LT, R. Lawrence, D.
Krammer, S. Bigelow (2 X 3 5RE 0 P—FER
HMENTNDH, ZORBLEFREOED, KZ
FRADE FuI-—RELOBEELZHAL NI
L7z, BEMIZIE, 92— R—ROBEIZ,



slo(C) @ Verma MBEDT o Y VFEDFERT b
NEB~ORAOLHEOERARSTr P—FR
CEMETHD ZEEHERA L. T A—F 0%
BiREEL, BT oy s OBBIESERE
DOBRET, MHAOLEOERBREMIETL, KZ HE
D Gauss-Manin #fi & L TOFERE B,

2. XBIGEB/OE/ FOI—H
ERBERBIZBWVT, Riemann HOFE 254
ZR LD MAROFEFHEROE / N
I—REHELT, BHREHOXE T v 7~
YERNREES. L. Funar & OIEFRFEIZEBNT,
DX BRI I IEREHOBOEE LB
ZLiz. B, L LB RENE X,
f£& 7 Johnson ¥y EEDGN, FETHBE AL
ELT LERLE. HAODLEORAIZONT,
B FeI—HEr=AFHELEEL TRRLE.
BT, MABOHEED Burau RED 1 OSFR
BT B &L BEE Lz Squier DWW DT8R
27 Yl

3. BEmEED Morse-Novikov B

A. Pajitnov & OERFFRICLY, C* OBFE
EBEDOHMES LTH—27 VITEL & D Morse #
BAEBRBELML. P Orlik EFREFAICL > TH
B &7z Morse B b & DWW TEEEELE O
WESE, vY— V0774 R—FHOMHEY
{0 n Rt CW EIKIZ n IRITDE IV E BRI T
BohdkE b —E8%E2E 02 L 2RLE. B
FTHEBDOHES LORAROFER V—IZD
WTHREEEERHERD DN, 22T, £
ARO[ HREHIZKIG L= Novikov dRE 12 ¥ —
ICEEEHTTHE L. Novikov RE 1T P—
FIEDRE L Wb 5 EARFEDOAHBRRIIT OV
T, n RICVUATHBTLZLA2EHALE. 2
DFERIZIZD7 ZAORBIZHIET DT A b
BLYF v hTRWIEEZRLTVWS.

1. Quantum and homological represen-
tations of braid groups

I described a relation between the homological
representations of the braid groups studied by
R. Lawrence, D. Krammer and S. Bigelow and
the monodromy of the KZ equation with val-
ues in the space of null vectors in the tensor
product of Verma modules of sly(C) when the
parameters are generic. I also studied the case
of special parameters in relation with integral
representations of the space of conformal blocks

24

by hypergeometric integrals. This leads to a
presentation of the KZ equation and a Gauss-
Manin connection.

2. Monodromy groups of conformal field
theory

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

3. Morse-Novikov theory for hyperplane
arrangements

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

sentation are non-resonant.
B. B&Eiw X

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

The wvolume of a hyperbolic



2.

10.

11.

12.

13.

. T. Kohno

. L. Funar and T. Kohno :

. T. Kohno :

. L. Funar and T. Kohno :

F. R. Cohen, T. Kohno and M. A. Xi-
conténeatl :  Orbit configuration spaces
associated to discrete subgroups of
PSL(2,R), Journal of Pure and Applied

Algebra, 213, (2009), 2289 — 2300.

Bar complex, configura-
tion spaces and finite type invariants for
braids, Topology and Its Applications, 157,

(2010), 2-9.

On images of
quantum representations of mapping class
groups, preprint, arXiv:0907.0568.

K7 equation - structure of
monodromy representations and their ap-
plications to invariants of knots, Appendix
to “Theory of Hypergeometric Functions”
by K. Aomoto amd M. Kita, Springer,
(2011), 283-301.

. T. Kohno : Hyperplane arrangements, lo-

cal system homology and iterated integrals,
Advanced Studies in Pure Mathematics,
62, (2012), 157-174.

T. Kohno and A. Pajitnov : Circle-valued
Morse theory for compler hyperplane ar-
rangements, preprint, arXiv:1101.0437v1
[math.GT]

Free subgroups
within the images of quantum representa-
tions, Forum Mathematicum 2011, Pub-
lished on line DOI 10.1515, 19 pages.

. T. Kohno : Quantum and homological rep-

resentations of braid groups, to appear in
Ann. Scuola Norm. Sup. Pisa.

T. Kohno : Homological representations of
braid groups and KZ connections, to ap-

pear in Journal of Singularities.
FIEFRL . FOBEGRE ARy — BEE
JE, 144 _—, 2008 4.

AR KEMOYORME, a7y
H— s Py s, 295 —, 2009 £,

FIEFESL : BT MAAO S OB, R,
206 ~=—37, 2009 4.
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C. nEERE

. Topology of the complements of hyper-

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

. Quantum representations of mapping class

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

. Quantum representations of mapping class

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

. Braid groups, configuration spaces and it-

erated integrals, CIMPA-Vietnam School
and Workshop on Braids in Algebra, Ge-
ometry and Topology, Institute of Mathe-
matics, Hanoi, Vietnam, January, 2011.

. La théorie de Morse-Novikov pour ar-

rangements d’hyperplans, Séminaire de
topologie, Institut Fourier, Grenoble, June
17, 2011.

. Groupe de monodromie de la théorie des

champs conformes, Séminaire de topologie,
Université de Nantes, June 23, 2011.

. Monodromy groups of conformal field the-

ory, “Singularity theory and its applica-
tions”, Chinese University of Science and
Technology, Hefei, July 25 — 31, 2011.

. Morse-Novikov theory for hyperplane ar-

rangements, “Hyperplane arrangements
and applications”, PIMS, University of

British Columbia, August 8 — 12, 2011.

. Lecture 1, Homological representations of

braid groups and KZ equations ; Lecture 2,
Quantum representations of mapping class
groups, GV RI T A, BHILKE, Au-
gust 23, 2011.



10. Quantum and homological representations
of braid groups, East Asian School of
Knots and Links, KAIST, Daejon, January
9 - 12, 2012.

D. #x%

1. B(MEII : BRE EOWEER, <7 b
B EOREARN S, Stokes DFEE, de
Rham OEREF -7, (3 FELMITHER)

E. &+ -

1. (GREEE L) 577 #th (ITO Tetsuya): Con-
struction of invariant group ordering from

topological point of vew.

. (f&) B33 % (USUI Takuya): Heegaard
Floer homology, L-spaces and smoothing
order on links.

. (I&t) 1EK #E& (SHIMIZU Tatsuki): Al-
gebraic theory and a delooping functor of
free loop spaces.

. (fB+) #¥F #R7E (HORINO Yasunori):
Legendrian negative torus knots and con-

vex plumbings.
F. @ — e 2
1. RERFEESTHTHEE (IPMU) =
EFER (BHE)
. FERFHERTT AT S LR
AARBFEHRER R
HABELHEN G SRR EEREER

. Kyushu Journal of Mathematics #RZE%E 8

I 81T (KOBAYASHI Toshiyuki)

A. BHEHE

1. BWNRBOEM - BTHR

M/ NRBIL, TR TOa2=Z VREOT TR LR
R ThD LEZ LN, 1990 EREV %
< ORBABFRENRZEIN TS, EHF DR
MEEOR/NRBUCESEZ 4T, 1 DOB/NERD
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BREOKMNETT NV EBET LI LICE-T, %
NOPBFDRRDFEHEFECOL LI e BEH
HRZ BIEEL, ZORER TR 600 EDORXE
EFLTCERE. SHEOXERERIIUTD 5T
5.

LA (ab—TFTA4VH—FTL) Vary R
BOLEEBBEONHE T, BINRERD [2-FF 1
ZHE LT ([arXivi1106.3621]). X561, Kk
#EIZ—Y IEMRICHEYE T 51242 Y REE
BMEEAL, ZOWRELEX, Zhitk»T
RNEEERREDOMB/NRID Schrédinger 7 /L
([Adv. Math. 2003]) D XEEARE 5 2 1= (FE
[14]).

1.B. (7—Y TEBROETHER) C R BEMBEORK
MR TH D Weil REL & D BUEMEE DO/ NH
BEEGRICHEOOT 5 “SIFEOBN 2 €%
L, $BRE7 Fourier £#, Hankel Z5#&, Dunkl
Z#:, Hermite &, Laguerre 28 225 X 57
3T A= % b OEREEHR L, Heisenberg
DAEEHFRIERS Weyl RED L2 & Dt
—HIEER & 5 % 7= ([13], DEERE [6]).

1.C. (FFFRBI%) B/ INERBENOERICAET S 4
D FRA LW T “RkBEEGR”, “HHS
HAY OEREME 2% LT [10,11,12).
1.D. (BAOMIEDOEFIE) euclid Jordan %D
AR L O/ NSRS AN
HISDETFIZRII LT ([arXiv:1203.5462)) ,
LE. (B/PRBEO L) AT M/ RED &4
MO PRERIZHIRR U 72 BE D 43I Bl 2 AT B0 T 1k
THEEICRIE L7z (M. Pevzner K% & #£[]) [2).
2. AIRMERAEBERRR

BRELFREKIB T H2A8MEERE VOIS L
BEREOGRB LV OBRATEAL, BERTO
ek L0 (HEEHRSIED) ARKRTOBEE
R T, EEERAOKE—NRBERE2OIL
T3 ([5)]).

3. TERH

ROREDEF—T7 ThHHIEY —~< U ZERICE
T O ARERRREICEI LT, Ry MAVEBRROSIH T
Bl RBEREAT, TOFE B LR DHELEHRE
L7z ([7], mEERE [1)).

4. kB DB
FERBOFREEEICHET 3 R(MHRMESS
ERIDOFFRIEDHESRMF%E L (T.Oshima &
Ft[F) [arXiv:1108.3477]) , F7=, HFIY—0O
BN TR ORI well-posed T 5 M
DWTOEZREL., TORMTHESREE



RE LT [4], & 512, Zuckerman JNEE-CHR/NGR
B % SRR HIR U 7= BRI BB I 5 iR 5
et Rl LREFHIKE LR TREL
7z [arXiv:1104.4400, arXiv:1202.5743]. = =%
U RBGROSBEANCE LT, BHORL T18%
Zuckerman 60 FEFLEDIRILEIICE LTz [6],

5. KRR

5.A. HHE 72 Weyl calculus /K TT/LL, D
BOB/RARERE L (A, Unterberger K4
& L FRFSE) [JFA 2009].

5.B. H#EDOE VAT 4 T A Y—1EARE S
THIR T 2B AE 52, £ 0 LP FRPER
Z R b O RIGAEAT & DBEfR % A. Nilsson
K L 3L[ETHFSE L 72 [Math Z 2008, Ark Math
2009].

5.C. ERISTRELZIIT 2 HEE S IRE %2 T F—
7 & LT, J-L. Clerc K& & R C n IRFTERE D
SEEM S X S"xS™ LDdh 5 HEBKOBEAE
Z BARIZIRE L7z (n = 1 DA Bernstein—
Reznikov f4r & 72 %) [1].

1. Analysis on minimal representations
Minimal representations are one of building
blocks of unitary representations. Classic ex-
amples are the Weil representation, and inten-
sive algebraic studies have been made since
1990s by many experts. Aiming for yet an-
other geometric approach to minimal represen-
tations, in particular of type D, 1 have ap-
plied conformal techniques, got a new con-
struction of minimal representations since 1991,
found conserved quantities for ultra-hyperbolic
equations that led us to their unitarizability,
and also proved the existence of a Schridinger
model (L*-model) with B. @rsted. With G.
Mano ([14]), we determined an explicit form
of the unitary inversion operator on the L?-
model on the isotropic cones, that generalizes
the Euclidean Fourier transform. We proposed
also an original deformation theory in [13]. I
also discovered “special functions” satisfying a
certain ordinary differential equation of order
four with G. Mano, Hilgert, and Mollers in
[10,11,12]. We also have constructed an ana-
logue of the Schridinger model and the Fock
model for other simple groups in the framework
of the Jordan algebra [arXiv:1106.3621].
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2. Multiplicity-free representations

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

3. Discontinuous groups

Developing my continuing motif on discontin-
uous groups for non-Riemannian homogeneous
spaces, I initiated the study on discrete spec-
trum on locally non-Riemannian symmetric
spaces with F. Kassel [1].

4. Restriction of representations

The paper [arXiv:1108.3477] discusses a theory
of real spherical variety, and giving a geomet-
ric criterion for finiteness multiplicities in the
induced/restricted representations. Together
with Y. Oshima, I accomplished the classifi-
cation of the triple (q,g,5) such that Zuck-
erman’s derived functor modules Aq(A) de-
compose discretely with respect to a reduc-
tive symmetric pair (g,b) in [arXiv:1104.4400]
and also some other small representations in
[arXiv:1202.5743]. I also extended the theory
to the category O in [4].

5. Real analysis - LP multipliers

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

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

5.C. I found an explicit formula of the in-
tegral of invariant meromorphic functions on
S™x 8™ x 8™ in a joint work with Clerc, Orsted,
and Pevzner [1].

B. ®%&KimX

1. J.-L. Clerc, T. Kobayashi, B. Orsted,
and M. Pevzner, “Generalized Bernstein—
Reznikov integrals”, Mathematische An-
nalen 349 (2011), 395-431.

. T. Kobayashi, B. @rsted, and M. Pevzner,

“Geometric analysis on small unitary rep-



resentations of GL(n,R), J. Funct. Anal.
260 (2011), 1682-1720.

. T. Kobayashi, “Algebraic analysis of mini-
mal representations”, Publ. RIMS (Publi-
cations of the Research Institute for Math-
ematical Sciences) 47 (2011), 585-611,
Special issue in commemoration of the

golden jubilee of algebraic analysis.

. T. Kobayashi, “Restrictions of generalized
Verma modules to symmetric pairs”, to
appear in Transformation Groups (2012),
31 pp. (published on line first, DOI:
10.1007/s00031-012-9180-y).

. T. of

multiplicity-free property for holomorphic

Kobayashi, “Propagation

vector bundles”, to appear in the volume
in honor of J. Wolf for his seventy-fifth
birthday, Progr. Math. Birkhduser, 32

pp-

. T. Kobayashi,

Zuckerman derived functor

“Branching problems of
modules”,
Representation Theory and Mathematical
Physics (in honor of Gregg Zuckerman)
(J. Adams, B. Lian, and S. Sahi, eds.),
Contemporary Mathematics, vol. 557, 7
AU h#ES, 2011, pp. 23-40.

. F. Kassel and T. Kobayashi, “Stable spec-
trum for pseudo-Riemannian locally sym-
metric spaces”, C. R. Math. Acad. Sci.
Paris 349 (2011), 29-33.

. T. Kobayashi, “Geometric quantization,
limits, and restrictions—some examples
for elliptic and nilpotent orbits”, Geomet-
ric Quantization in the Non-compact Set-
ting (L. Jeffrey, X. Ma, and M. Vergne,
eds.), Oberwolfach Reports, vol. 8, 2011,
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We have succeeded to show the prime-to-
characteristic part of the Kato conjecture. In
what follows we explain an application of the

result to resolution of singularities.

The Kato conjecture was proposed by Kazuya
Kato in 1986.

type over a finite field or the ring of inte-

For a scheme X of finite
gers, he introduced an arithmetic invariant
KHy(X,Z/nZ) (¢g,n > 0 are integers) which is
now called a Kato homology of X. The conjec-
ture affirms that KHy(X,Z/nZ) vanishes for
g # 0if X is regular and proper. It is a natural
generalization to higher dimensional schemes of
the Hasse principle for the Brauer group of a

global field, a fundamental theorem in num-
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ber theory. We have succeeded in proving the
Kato conjecture in case n is prime to character-
istic. The Kato conjecture has strong implica-
tions on various problems in arithmetic geom-
etry; the finiteness conjecture of motivic coho-
mology, special values of zeta functions, higher
dimensional class field theory. Here we briefly
explain a geometric application to resolution of

singularities.

In resolution of singularities, it is an impor-
tant problem to compute the dual complex of
the exceptional divisor of a resolution of an
isolated singularity (X,z). The dual complex
describes the configuration of exceptional divi-
sors. For example, in case (X, z) is a quotient
singularity of a complex affine space by a fin-
tie group, it is the main aim of the theory of
Mackay correspondence. We have studied the
problem in case (X, x) is a quotient singularity
of a smooth variety (over an arbitrary field) by
a fintie group. As an application of the Kato
conjecture, we have shown that the dual como-
plex of exceptional divisors of a resolution is
contractible. It is rather surprising that such
an arithmetic object as Kato homology has a
geometric application to resolution of singular-
ities.

B. #&KamX

1. “M. Kerz and S. Saito, Cohomological
Hasse principle and motivic cohomology

of arithmetic schemes, to appear in Publ.
Math. THES.

“U. Jannsen, S. Saito and K. Sato, Etale
duality for constructible sheaves on arith-
metic schemes, to appear in J. Reine
Angew.

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

“S. Saito, BMIRTTNyEEE L EHKHZO
—f%ft (Cohomological Hasse principle
and higher dimensional class field theory),



10.

11.

12.

to appear in EHFEZEERIM (RIMS
Kokyuroku Bessatsu)

. “S. Saito, Cohomological Hasse princi-

ple and motivic cohomology of arithmetic
schemes, Proceedings of the International
Congress of Mathematicians, Hyderabad,
India, 2010.

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

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

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

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

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

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

“M. Asakura and S. Saito, Beilinson’s
Hodge conjecture with coefficient for open
complete intersections, London Math. So-
ciety Lecture Note Series 344 (2007), 3-37

C. DEERE

1.

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

ary,

10.

11.

33

ey

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

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

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

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

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

on zero-cycles over

. (1) Finiteness results for motivic cohomol-

ogy of arithmetic schemes, (2) Quadratic
forms, linear algebraic groups and coho-
mology, (3) University of Hyderabad, Hy-
derabad, India, (4) 2008 December.

. (1) Finiteness of motivic cohomology, co-

homological Hasse principle, special values
of zeta functions, (2) fRECFEL LR T A
(FEFHRE) (3) BITAREE, Tokyo, Japan, (4)
2009 August.

(1) ERsmomKkie L mkit, (2) mAHE

165 O FRLSFAIHERS, (3) ARKE,
Tokyo, Japan, (4) 2009 December

. (1) Equivariant weight homology and

Mckay correspondence, (2) Regulator III,
(3) University of Barcelona, Barcelona,
Spain, (4) 2010 July 19-23

. (1) Cohomological Hasse principle and ap-

plications, (2) ICM (invited lecture), (3)
Hyderabad, India, (4) 2010 August 19-27

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

(1) Cohomological Hasse principle and
resolution of singularities, (2) Arithmetic
and Algebtaic Geometry, (3) University of



Tokyo, Tokyo, Japan, (4) 2011 January 18-
21

12. (1) Hasse principles from Brauer to Kato
I, (2) Spring School on higher dimensional
class field theory, (3) University of Mainz,

Mainz, Germany, (4) 2011 March 14-18

13. (1) Cohomological Hasse principle and
McKay principle, (2) Arithmetic and Al-
gebraic Geometry 2012, (3) University of
Tokyo, Tokyo, Japan, (4) 2012 February

15-18

14. (1) Cohomological Hasse principle and
McKay principle, (2) Algebraic Cycles
and L-Functions, (3) Johannes Kepler Re-
search Center, Regensburg, Germany, (4)

2012 February 27-March 2

D. i#&

BFEETAFEEIT—

E. &% - T

(&L, BEHEIL8 A ¥ T) /NHFHEFE - Mirai

Onoda - F&3 4 : Regulator map for relative
Chow group of algebraic curves

W $& (SAITO Takeshi)

A. BFFEE

EER O RATEOSEEIZONT, log D& D4y
ISZRED RELFFNZ DUV TUIEF DRSS INEE & DEMR
Do TNABER, log 2 LOBEIT L EHEDE
RBEFEIND. log 2EDHEA LRV log 2
L DA 1L Deligne 12 L 38 4 7V DESE
CREARBIBENEEZ LN D, FEMORERIIS %
DRETH 5.

RN O BER T OFERFE B i m o F Rk
FEDTZH—/ - aRER T—~DH o TIER DT
FIRIL, EBEKOT o UEOME 2 LT OHEE
EEDDH. ZOEERERESFEXOHBIXD +£1
FEOEFRCTEEDIN, ZOFSERELE. 8
BRITDOFZEZIIZOWTHREBEO Z L8720
=D, BIEE YW THRXERBFITHY, B
FHIZOWTITRXEERFFTH 5.

For the ramification groups of a local field of

positive characteristic, a relation with differ-
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ential forms is established for the logarithmic
version. A similar relation is expected to hold
for the non-logarithmic version and should im-
ply an interpretation of the definition of the
characteristic cycle due to Deligne. Details are
remained to be checked.

The determinant of the Galois action on the
etale cohomology of the middle degree of a
smooth hypersurface of even dimension in a
projective space defines a quadratic character
of the Galois group of the base field. It is de-
fined by the square roots of *£1-times the dis-
criminant of a definining polynomial. I deter-
mined the sign and submitted an article on the
proof. I am also preparing an article on a sim-

ilar result for a complete intersection.
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March 19-23, 2007, Tokyo (April 11, 2007),
miniconference on Arithmetic Geometry,
Galois representations and modular forms,
Paris 13 7 7 > A, June 6-8, 2007, Alge-
braische Zahlentheorie, June 17-23, 2007,
Oberwolfach K-  Algebraic Analysis
and Around in honor of Professor Masaki
Kashiwara’s 60th birthday, Kyoto RIMS,
June 25-30, 2007, Rennes (5 juillet, 2007)

Automorphic forms and f-adic representa-
tions 4, Ecole d’ete sur la conjecture de
modularite de Serre, 8-20 juillet, 2007, Lu-
miny 7 7 A

R

L. BB - RSy (SR ERNIIREER),

2.

BEEBY IS HEEEORAR] K
BE O AR R E Bl L D, B
REFIIHBILIC R L2l o lehg
MBI, (B HAmmEi),

E. &+ - #ta

1. (FexiEL) &k % (ZHANG Qizhi): On

The Discrete Logarithm Problem in Finite
Fields (BRIE LOBEBCHEREIZOWTO)



2. (&) ¥y B (UMEZAKI Naoya): On
uniform bound of the maximal subgoup of
the inertia group acting unipotently on /-
adic cohomology ({EaRE T U—|ZFEH
(AERT DB DR R OREO—HRZRIR
FUZo0n0)

3. L) A #5#H (TAKEMOTO Ya-
suchika): H&K7 v 7 R OB 42 =
z2 + pgrz DR

F. oo — e R

1. FREGRSTAIZES 5 A 30 B (B)~6 A
2 B (K) A—HF A F—

2. BFOEIBARLFYy—6 A4 BA—HFA
P

3. 2011 Japan-Taiwan workshop on Arith-
metic Algebraic Geometry and related top-
ics, November 17 (Thu) -19 (Sat), Inst.
of Mathematics, Academia Sinica (NTU
campus) A —HF A F—

4. Documenta Mathematica, =5 1 % —

5. Japanese Journal of Mathematics, =5 ¢

yh_.

it B (TSUJI Takeshi)

A BFFEREE

p 1 Hodge B, pExREToo—HBIO%F
ODIGHICDWNTHRL TS, R 23 EE
i3, pEBHIBEORL—R - XF—AL LT, p
# perverse & & BEmEY D INEE (Frebenius B C
F2L & filtration DAIEE S X ) DXIRIT OV
T, BEAESVRBEMERR XA IR T
LHBHR LT, RETRDHE D Faltings ©
crystalline B OBERITERTED p ERHFOER
BEMEL LT3, piE perverse B L HERA D
IR (AR 2, ERZXRFOEBENRK
FBIVENLORDY ED log pEZ X —1F
TR & RIS log BT &~ MAVREHWT
EBHABZEIZLY, crystalline O &ED—
LR crystalline p 3 perverse B2 5 BEai
D g (+HAHIgRE) OB A 5 2 7. TR 21 &
ED# EOBEOBEO—BILTH 5.

Takeshi Tsuji is working on p-adic Hodge the-
ory, p-adic cohomology and their applications.
In this academic year, he studied a corre-
spondence between p-adic perverse sheaves and
arithmetic D-modules {with Frobenius endo-
morphism and filtration) on a smooth scheme
over p-adic ring, in the case where the singular
locus is a simple normal crossing divisor. The
theory of crystalline sheaves for local systems
by Faltings is based on the description of p-
adic étale local systems in terms of p-adic repre-
sentations of the fundamental group. Describ-
ing p-adic perverse sheaves and arithmetic D-
modules {with additional structures) in terms
of log p-adic étale local systems and vector bun-
dles with integrable log connections on irre-
ducible components of the normal crossings di-
visor and their intersections, he generalized the
notion of crystalline sheaves and constructed an
arithmetic D-module corresponding to a crys-
talline p-adic perverse sheaf (with singularity
along the fixed simple normal crossing divisor).
This is a generalization of the results in the case
of curve obtained in the academic year 2009-
2010.

B. #&R#wX

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

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

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

4. T. Tsuji, Notes on p-adic Simpson
correspondence and Galois cohomology,
preprint.

C. nEA%X

1. On purity for p-adic representations, Of



1. SR -

ramification and Vanishing Cycles, HEUK
32007 4E 9 A

. On purity for p-adic representations,
Workshop: Arithmetic Applications of p-
adic Analysis and Rigid Spaces, Univer-
sitdt Regensburg, Germany, 2008 £ 2 H

. Arithmetic D-modules and weight spec-
tral sequences, Journées de Géométrie
Arithmétique de Institut de
Recherche Mathématique de
France 2009 £ 7 A

Rennes,

Rennes,

. Nearby cycles and D-modules of log
schemes in characteristic p > 0, East
Asia Number Theory Conference, &KX
% 2009 4 9 A

. p-adic perverse sheaves and arithmetic
D-modules on a curve, Conférence de
Géométrie Arithmétique en I’honneur
de Jean-Marc Fontaine, Institute Henri
Poincaré, France 2009 4£ 3 A

. Semi-stable reduction and arithmetic D-
modules, Current trends in logarithmic ge-
ometry, Université Bordeaux 1, 2010 4E 6
A

. p-adic perverse sheaves and arithmetic D-
modules on a curve, Arithmetic geometry
and p-adic differential equations, ALK,
201047 R

. p-adic perverse sheaves and arithmetic D-
modules with singularities along a nor-
mal crossing divisor, Algebraische Zahlen-
theorie, Mathematisches Forschungsinsti-
tut Oberwolfach, Germany 2011 £ 6 B

D. &%

R## XH : p-torsion FRED p
Hodge gD (BEERFNT - 4 B4 LBE
EE, H)

- AR R R REOFESR. Jordan
RUER, PAZER, WOZER, DR, 7
VYN, SR EERoT. (B2 F
& (%#), %)
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E. &+ - 3T

. (fBt) AR —# (TOKIMOTO Kazuki):

On the reduction modulo p of representa-
tions of a quaternion division algebra over

a p-adic field.

. (&t) =ZJE Bt (MIHARA Tomoki): Sin-

gular homologies of non-archimedean ana-

lytic spaces and integrals along cycles.

F. MBS — & 2

1. Journal of Mathematical Sciences, the

University of Tokyo, =5 4 & —

G. %H

1. % 5 [ B AR HE (2009 43 A)

2. 55 BB A LRTENTEREIE (2009 3 A)

£ # & (TSUBOI Takashi)
AR

o r < oollX L. CTEOEMMSFENE EH

L.1<r<n+(3/2)DLE, 2n+1KT
B AR M2 BB a s M O
R DBEARAN 53 [FIFH 0 72 37 8F Contl (M2 +1)
BHEMBETHLZ LERLE,

EREATHR Y FHEE OB %2 L=, HER
BEEFFOSREAB LOMHEORKEHH
TERZFo%8kME,. MAERZ S 2 KT,
SIRTEDEHERIIHT LT, {HEEMOERERK
SORIIEEHTHOLZ L E/R LK. 30
R Herman 78 b—F R oxt L CEEE
G OEEN ST OBIIHEMBETH D Z L 2R
LCLkE, BSEHOERERYDENES
BEL e Ao EITM b TV iedo T,

M FIFEEE O — &I DWW THFE L,
BEKR T SRR M2 23, FEH n O
N RVEE RO AN RS ok
HiE. M2 O FAREE DIff” (M2 (r £
2n + 1) DIE%EEG O S Diff" (M), @
T, 4 BAOXBFOBETENNDL I L.
AT SRR M2 o4y BAEEE



Diff"(M?"+1) (r # 2n + 2) DELEHO
B5y Diff"(M2n+1)y OTiE, 5 BEOZHT
OETEMINDZEE R LT, 72, 6K
TLLA_ EDBEIREBHERRE M2 D5y R
# Diff (M%) (r # 2n+ 1) DIEZEHRD
R4y Diff" (M?")o 1%, —#kEETHHZ &
EaRLl, 36T, Eo—#Ensetodkst
ey b CTHEEREERE MT O
453 FAHEE DIff"(M™) (r # n + 1) OIE%
B DSy DIff (M™)o iX, —HREMTH S
ZLHEIRLT,

HREDOFHEREDIEE 5/ A HT—ar
X7 MZEROBEREEEICR L T EE DT,
1EORBFLLTETLZLERLE,

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

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

perfect.
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e We show that any element of the identity

component of the group of C" diffeomor-
phisms DiffL(R™)o of the n-dimensional
Euclidean space R™ with compact support
(1 £r o0, r#n+1)is written as a
product of two commutators. This state-
ment holds for the interior M™ of a com-
pact n-dimensional manifold which has a
handle decomposition only with handles of
indices not greater than (n—1)/2. For the
group Diff" (M) of C" diffeomorphisms of a
compact manifold M, we show the follow-
ing for its identity component Diff"(M),.
For an even-dimensional compact mani-
fold M?™ with handle decomposition with-
out handles of the middle index m, any
element of Diff"(M?™)y (1 £ r £ oo,
r % 2m+ 1) is written as a product of four
commutators. For an odd-dimensional
compact manifold M2?™*! any element of
Diff"(M*™ 1)y (1 £ r £ 00, r # 2m +
2) is written as a product of five com-
mutators. We showed also that For an
even-dimensional compact manifold M?™
(2m > 6), Dif"(M?™)s (1 £ r £ oo,
r # 2m + 1) is uniformly perfect. We
showed that for compact connected man-
ifolds M™ satisfying the condition above
for Diff"(M™)g to be uniformly perfect, the
group Diff" (M™)g is uniformly simple.

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

commutator.

B. ®&#®

1. Tomoo Yokoyama and Takashi Tsuboi:

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

2. Takashi Tsuboi: “On the simplicity of the



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

. Takashi Tsuboi: “On the uniform perfect-
ness of diffeomorphism groups”, Advanced
Studies in Pure Math. 52 Groups of Dif-
feomorphisms (2008) 505-524.

. Takashi Tsuboi:

roupoid structures”, Foliations, Geom-
bl 3

“Classifying spaces for

etry, and Topology: Paul Schweitzer
Festschrift, Contemporary Mathematics

498 (2009) 67-81.

. Takashi Tsuboi:
analytic diffeomorphisms”, Annales Scien-

“On the group of real

tifiques de ’Ecole Normale Supérieure, 49,
(2009) 601-651.

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

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

Commentarii Mathematici Helvetici.

. Takashi Tsuboi: “Homeomorphism groups
of commutator width one”, to appear in
Proceedings Amer. Math. Soc.

C. OEERE

1. On the group of real analytic diffeomor-

phisms, Foliations, Topology and Geome-
try in Rio, PUC-Rio, Brazil, 2007 £ 8 A.

. On the uniform perfectness of the group of
diffeomorphisms, July 9, 2008, VIII Inter-
national Colloquium on Differential Geom-
etry, Santiago de Compostela, Spain, 7-11
July 2008.

. BREOWS R, BARERKER
SFa. REHEE, 200849 A 25 H,
RIFERE

N
*®

39

10.

D.

1.

. On the uniform perfectness of the group

of diffeomorphisms, Seminaire, Ecole Nor-
male Supeérieure de Lyon, France, 2009 £
6 H24H.

. Diff*(CP?)o, THERMITHIRY bV - 3

JEtEE & = DD AT
13 H.

£, 2009412 A

. On the uniform perfectness of the group

of diffeomorphisms, Centro de Recerca
Matematica, Barcelona, Spain, 2010 4 7
H 13 H.

. BEREE ZIEMTT D, PRAFETY

HEBFER#FES, 201147 A 11 H.

- BoREROZHE R, ZBTFR 1O/,

BYURVT A 2011E8A3H,4H.

. Homeomorphism groups of commutator

width one, Poster at Geometry and Dy-
namics, Todai Forum, Ecole Normale
Supérieure de Lyon, 2011 4% 10 A 17 H.

Homeomorphism groups of commutator
width one, Plane Fields on Manifolds and
Diffeomorphisms Groups 2011, EREEt
IR 201110 A 31 H.

i

HEMNZEL: N7 PARITOAM R (&

- BEERR TRFOREBE KRB

TEOEFMAORIG CEEIZR>TWHE
WEzaB L TESICHER L, NEIX, B
H & IEHNOFBLRRKF] . EME—
MRY FORBIXT - >H5 2 5 g
BAM . FREE ME2EihE & %R
IR BERE— (o FRERE Z0H#M
5 BNA~OIS L. REAT TR %
%], (BEEFEMAERRE 1 - 3 E£H#ESE)

. EINEEGER TERLEEF - L iEEE

ZTHELEBIZ) Da—F 4 x—F «F
v — SR ER—BK (L% bl
B, #EET, BATK (KEHE- %
RE58E) . R % (EESINIFZE .
FRFZ (B, BWEEL (TFH) .
MARE (BEH) KB Thor,



E. &+ - it

1. () #JI # (FURUKAWA Ryo)
Seifert 245K L fibered Seifert multilink
& WAL DR,

. (B+L) #Rxf&E (NEMOTO Yusuke)
Whitney-Graustein theorem DFEBIZ D
<.

. (f&L) EH#E— (YOSHIDA Ken-ichi) # A
T &4 Ob OR/MERED M X TRTEEZ 3 K
TEX HBARA.

F. d4ht5ey— e X

1. BAEFSHE

2. HAZMNSEH, S8

3. Foliations and Dynamical Systems 2007 on
February 19 - 22, 2007, A, #HIFEA
D—A.
Foliations, Topology and Geometry in Rio,
PUC-Rio, Brazil, August 6-10, 2007, #H#&%
ZBD—A.
French-Japanese Scientific Forum: Octo-
ber 4 — 11, 2008, fEERZE D— A.
Todai Forum 2011, Geometry and Dynam-
ics, ENS-Lyon, October 16 - 18, 2011, #
MmEED—A.
Foliations 2012, June 24-30, 2012, Lodz,
HMREEED—A.
Asian Mathematical Conference, Busan,
June 30 - July 4, 2013, HEkZEED— A.

FH KF (TERASOMA Tomohide )

A. BHEHEE

1. Pollack 348 #i# D FEAEE D Derivation Lie
algebra OFF5R 725t % Garoufalidis (2 & AHERRIE
ERAVWCTERL., SbIEFALOMOBRRE
RR LU, ZOEFAERIT cusp form 2R LTH
bNDLDTH D, T b NERIZETENL
BEWRRH DI, DF Y BF—T78 2O BERE
NHL BEW ) BIBEICE U TS, N—K
DL~ TEF—T7HRBEGRABEFEET L &
AR LTD, T EBRICEERE M SR
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REBRONELODOERFELEEL TS, &
WO IR AR, B2 ET ki
LY. p-EEOWMGHBENDZ EERALE,

2. IBRETA MEF—7ZEL T, Bloch-Kriz ®
ik T & <12 polylog motif DFEIEZ S X
IRBERICEZIRMIA I EB IR, Th
EARMK LMK L OEFRMTETHS, 304
PPCONWTEREEETLHZ L. L v bOHl
BRI D WITENITRD D EERBIC OV TIHFE L,
3. Kummer #ifIZR 35 2r EHEEL Z L%
L7z, ZHUEfEL 2 0BT 3 b~z n
DUFHATE S B bD, ZZTiE124, %
TFTAREETHDZERbhoat,

1. Pollach defined certain elements in the deri-
fation Lie algebra of the fundamental group of
a punctured elliptic curve after the method of
Garoufalidis. He also found realtions between
Mo-
tivated by this relation, last year, we realize

these elements attached to cups forms.

that these relation actually holds in the level
of Bar complex classifying elliptic motives. In
this year, we try to prove that it actually comes
from the fundamental group of punctured uni-
versal elliptic curves. In this context, we fount
that period associated to these motives can be
expressed by derivations of p-fnctions.

2. We rewrite the theory of Bloch-Kriz’s con-
struction of mixed Tate motives so that we can
use the regorous computation of polylog mo-
tives. This is a joint work with K.Kimura and
M.Hanamura. We construct mixed Tate real-
ization in the setting of triples and study re-
striction of currents or substitution of these
theories.

3. We gave an explicit expression of 27 map for
Jacobian Kummer surface. This is expected to
be usuful to study Thomae formula for genus 2
curves. To obtain such formula, we found that
12A1-model is usuful.

B. #RHX

1. K.Kimura,-T.Terasoma, Relative and

mixed elliptic motives, (submitted)

2. T.Terasoma, Varieties of lines on Fermat
hypersurfaces, to appear from Advanced
study of Mathemtaics, Mathematical So-



ciety of Japan.

C. OBERE

1. Deligne bar complex {ZBJ3 % comparizon
copath, RERML EF—TBHRT—V >
ay 7, LR, 201243 A9 H

. Motif associated to fundamental group of
universal elliptic curves and its regulator,
Arithmetic and Algebraic Geometry 2012,
HRKE201242 H 17 A

. Bar comodules associated to fundamental
group of punctured elliptic curves, Taiwan-
Japan workshop on Arithmetic Algebraic
Geometry and Related Topics, Institute of
Mathematics, Academia Sinica, 2012 4F 11
A19H

. Relative regulator and automorphic L-
functions. SRIFGRKEFHE, %ML R
UL, 20124108 27H

. Reltaive regulator for Kuga fiber space and
Beilinson conjecture, Workshop on multi-
ple zeta values, modular formas and mixed
elliptic motives, 201245 A 6 H

D. %

1. RECET: REEOAFES, 3 FAER)
2. BFE T BB (BEATHIRRR)

F. x5 rse v — e X

1. Arithmetic and Algebraic Geometry 2012,
HRRERSES, 20122 4 15 ~18
AA—HFAH—

. EFERFFEE S Motives in Tokyo 2011, B
RFERZHS. 128 12A~16 8, A—H
FA =

. EFHSRATRES, FRERY I —
NyA 201149 AB5H~9HB8H, A—
HF A H—

H. b0y —
FRE (FINRESMEIMTRINIER)
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Brsh B8 (TOKIHIRO Tetsuji)

A. WFFEEE

(1) q Bk Al 3 X0 Bi B% 5, #EERLIC
Ko THEER Al BX U B s EH L=, =
OEHOBRETREED E LT, SHEEKicET3
ERE DI ERREEXE 5. BEEs L
RO FRRDOH DV 5 A DORHEEMEY, ik
T3 q B RO FRROTHIRE RV
BRI L VR LT,

(2) FRRIE LOBEBCTRES TRAEFR L. &
RIEZD SO TR BRE LOFBESEHR
HZ & T, BRERBOREMEEZMETIZ LM
TE 72, %12, Yang-Baxter BEBICFHBET 5 —
Bibshiz KAV FERXEZRY, YU MO
B L EDORBERDI.

(1) Ultradiscrete Ai and Bi functions are di-
rectly derived through the ultradiscrete limit
from g¢-difference analogues of Ai and Bi func-
tions, respectively. An infinite number of iden-
tities among the number of restricted partitions
are obtained as by-products. A direct relation-
ship between a class of special solutions for the
ultradiscrete Painlevé II equation and those of
the g-Painlevé II equation which have determi-
nantal structure is also established.

(2) Discrete integrable equations over finite
fields are investigated. The indeterminacy of
the equation is resolved by using a rational
function field instead of the finite field itself.
The main discussion concerns a generalized dis-
crete KdV equation related to a Yang-Baxter
map. Explicit forms of soliton solutions and
their periods are obtained.

B. XR®

1. Jun Mada, Makoto Idzumi and Tetsuji
Tokihiro, “The box-ball system and the
N-soliton solution of the ultradiscrete KdV
equation 7, J. Phys. A, 41 175207 (23pp)
(2008)

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



10.

. Hiroshi Tanaka, Asumi Nakajima, Aki-

nobu Nishiyama, Tetsuji Tokihiro “Deriva-
tion of a differential equation exhibiting
replicative time-evolution patterns by in-
verse ultra-discretization”, Journal of the
Physical Society of Japan 78, 034002 (5
pages) (2009).

. Masahiro Kanai, Shin Isojima, Katsuhiro

Nishinari, and Tetsuji Tokihiro, “Ultradis-
crete optimal velocity model: A cellular-
automaton model for traffic flow and linear
instability of high-flux traffic” Phys. Rev.
E 79, 056108 (8 pages) (2009).

. M. Idzumi, S. Iwao, J. Mada and T. Toki-

hiro “Solution to the initial value problem
of the ultradiscrete periodic Toda equa-
tion”, J. Phys. A: Math. Theor. 42
315209 (14 pages) (2009).

. A. Nishiyama, T. Tokihiro, M. Badoual

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

. J. Mada and T. Tokihiro, “Correlation

functions for a periodic box-ball system”
J. Phys. A: Math. Theor. 43 135205 (15
pages) (2010).

. Masataka Kanki, Jun Mada and Tetsuji

Tokihiro, “Conserved quantities and gen-
eralized solutions of the ultradiscrete KAV
equation”, J. Phys. A: Math. Theor. 44
(2011) 145202 (15 pages).

J. Mada and T. Tokihiro, “Two point cor-
relation functions for a periodic box-ball
system”, SIGMA 7, (2011) 027 (16 pages

).

“Existence and non-existence of global so-
lutions for a discrete semilinear heat equa-
tion " Discrete and Continuous Dynami-
cal Systems 31, (2011) 209-220 .

1. 8P 1 AT O APMRE. (BB

C. OEExRE

. Ultra discrete systems, Workshop on In-

tegrable Systems, 1ISc Mathematics Ini-
tiative, Department of Mathematics, In-
dian Institute of Science, Bangalore, India,
February 18-19, 2008.

. Periodic Box-Ball System: an Integrable

Cellular Automaton, Second Workshop
on Nonlinearity and Geometry—Darboux
Days—, Banach Center Bedlewo, Poland,
April 13-19 (2008)

- AEROKHE, EERHEE DARYR

KERESHBES 9 A 2427 H, ERIEK
3 (2008)

. Box-Ball System and Toda equation, Ge-

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

. Correlation function of periodic box-ball

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

. Correlation function for the periodic box-

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

. On negative soliton solution to ultradis-

crete KdV equation, The Seventh IMACS
International Conference on Nonlinear
Evolution Equations and Wave Phenom-
ena: Computation and Theory, The Uni-
versity of Georgia, Athens, GA USA,April
04-07 (2011).

. Ultradiscrete KdV equation and Box-Ball

System, Tropical Geometry and Integrable
Systems, University of Glasgow, July 07-
08 (2011).
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1. (&L) &+ &8 (TAKAHASHI Yuki): B
BEEIF B TR ORI ONT

F. &5Ar5e 4 — e 2

1. Journal of Physical Society of Japan, edi-
tor.

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

3. Discrete Dynamics in Nature and Society,

editor.
H #ANLOED H—

1. Professor Kilkothur Munirathinam
TAMIZHMANI (Department of Math-
ematics, Pondicherry University, India)
January 05-26 (2012). He gave two sem-
inars: “onstruction of Discrete Painleve

Equations” on 18th and “On the Non-

comutative Intebrable

20th.

Equations” on

s+ B (NAKAMURA Shu)

A. BFIEME

a b T 4 v H—FEREFOLC, KEYE
DRI ONT, BN, Riks FEi
FOREEZHROCTHIEL TS, BEEER, KL
TO 48 EFLIIHREITo 7.
(1) BELSARIE EOBELER Gp
fE— & DILFEFFZE).
ELZERIE & PRI 2 BRI 80 7o g %
BoU —< SR EORBICKEST A ERELE
BMEEAL, TRCESWTHIERER D
BT E1To7. @3 [7) T, BETHIOB R
FIEE ML, BEUTIIN 7 — Y =B o EA
BTHAZ LERL.

(2) ZVyFAEPBE SN2 LT 4
H—1ERFEDOREN (7R3 [6,8]. F. Klopp, M.
Loss, G. Stolz & ®ILREAFZ).

[1,5,7]. R
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WX [6,8] IZBWTIE, RFTRT ¥ VOALE
NI o F MBS, random displacement
model DT ¥ —Y VEEFREH L. Zo®
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(8) A7 b7 MNER E BT R EREEOM
e GRX[9]. HEAN, SE#L OKFRHE) .
YEEEHIZIN B charge deficiency & spectral
shift function D FMEME % B ICFER L, —HK
LTHDLVE Y OEBEEXT-. £t
®IZ, spectral shift fucntion OH LV VERIEL
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(4) BEATHIOBEHEDEHHRR TOEEO
AP (FR3C [10]. A. Pushnitski & OILREFZE) .
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MR R RIZN, FOEFEDOEENIZ OV
T, WEEBBINLTWRNWERS RS,
DR T, HBTRXAF—0IEL T, ¥
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THEEIH L.
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I am working on differential equations ap-
pearing in mathematical physics, especially
Schrodinger equations, using theories of func-
tional analysis and partial differential equa-
tions. During the last academic year, 1 work
mainly on the following topics:

(1) Scattering theory on scattering manifolds
([1,5,7]. Joint work with K. Ito).

We constructed a time-dependent scattering
theory for Schrédinger operators on a class
of manifolds called scattering manifolds, which
are noncompact manifolds with asymptotically
conic ends. In [7], we studied the microlo-
cal properties of the scattering matrices, and
showed that they are Fourier integral opera-
tors.

(2) Analysis of the random displacement model
([6,8]. Joint work with F. Klopp, M. Loss, G.
Stolz).

In [6,8], we proved the Anderson localization for
the random displacement models. This model
does not have the monotonicity with respect to
the random parameters, unlike standard An-

derson mode, quite different approach is re-



quired to prove the localization.

(3) Spectral shift function and charge defi-
ciency ([9]. Joint work with M. Kohmoto, T.
Koma).

We proved the equivalence of the charge defi-
ciency appearing in the solid state physics with
the spectral shift function rigorously, and also
proved the Levinson theorem for arbitrary di-
mensions. In order that, we also introduced a
new construction of the spectral shift function.
(4) The behavior of the spectrum of scattering
matrix in the semiclassical limit ([10]. Joint
work with A. Pushnistki).

The spectrum of the scattering matrix for the
2 body Schédinger operators is still much to
be understood. Here we proved that only one
eigenvalue of the scattering matrix makes a sin-
gle complete rotation near a resonant energy in

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

K. Ito and S. Nakamura:
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“Time-

scattering theory for

Schrédinger  operators on  scattering
manifolds”. J. London Math. Soc. 81

(2010) 774-792.

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

doni: “Analytic wave front for solutions
to Schrédinger equation II — Long Range
Perturbations”. Comm. Partial Differen-

tial Equations 35 (2010) 2279-2309.

. F. Klopp and S. Nakamura: “Lifshitz
tails for generalized alloy type random
Schrodinger operators”.
PDE 3-4 (2010) 409-426.
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6. F. Klopp, M. Loss, S. Nakamura and
G. Stolz:
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To appear in Duke Math. J.
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manifolds”. Preprint 2011 February
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(http://arxiv.org/abs/1111.5939)
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10. A. Pushnitski and S. Nakamura: “The
spectrum of the scattering matrix near res-
onant energies in the semiclassical limit”.
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1. TE&FHHEOARY by -BEERBIIBITA
HEMFE] (F20H GCOE & 27— [t
SR BEFICOWT] 2010 & 3 A 30
A. ERKZHEREHITR)

“Localization for the random displacement
model. II. The Lifshitz tail and the Weg-
ner estimate (joint work with F. Klopp,
M. Loss, G. Stolz)” (Conference:
dom Schrodinger Operators, May 31 - June
4, 2010), Centre Interfacultaire Bernoulli,
EPFL, Lausanne, May 31, 2010.

Ran-

“Remarks on Fundamental Solutions to
Schrédinger Equation with Variable Co-
efficients (Semiclassical Proof)”, (Seminar

during Research Program: Spectral and



10.

D.

. “Remarks

Dynamical Properties of Quantum Hamil-
tonians, January - June 2010), Centre In-
terfacultaire Bernoulli, EPFL, Laussane,
June 10, 2010.

on scattering theory for
Schrainger operators on scattering man-
ifolds”, Aug. 15, 2010. (ICM Satellite
Conference on “ Quantum Systems”,
August 14 - August 18, 2010, IMSc,

Chennal, India),

. “Anderson localization for the random dis-

placement model”, 201049 A 5 B ([2010
FEEOERARRY VRY T L] EL2E9
A3H~6H, &) ;201011 H6H (F
2 1 [ FEEEmE L s 7R 2010 4 11
A6 H~11 A8H, E&%)

“Remarks on the fundamental solution to
Schrédinger equation with variable coeffi-
cients”, 2011466 H 10 B (Jul s
TIF—)

[T 2 VT 4 o H—FRRROB R R
OfENT L BELER ) 201149 H 29 H (B
AEES - KEREHEE - BEGELSS

DR R

“Remarks on the spectral shift function
and the Friedel sum rule”, 2011 Oct. 26
{Workshop “Correlations and Interactions
for Random Quantum Systems”, 2011 Oct.
23 - 29, Oberwolfach)

“The spectrum of the scattering matrix
near trapping energies in the semiclassical
limit”, 2011 4 11 A 12 B (BrgegEs (5
22 8] - BORWHE Lo TR 2011 4 11
A12B8~14 H, #®)

“Remarks on the spectral shift function
and the Friedel sum rule”, 2011 4 12 A
3H (&R [T X MMERARDARY
M EBBET H5ERE] 2011412 1 B~3
B, FHKRF)
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AN, RERIART b, Mg 22
7 b, BELBRR EICOVWTHESREITo
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. HBIERMY, FEE  IEROER O,
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MEE - EEER

1. (F+L) RIEE—RS (ITOZAKI Shinichiro):

Scattering Theory on Manifolds with
Asymptotically Growing Ends.
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. Alexander PUSHNITSKI (= > R KZ,
FUITR AL oY) 2011EL4H9H -4
A2rH

. Ira HERBST (V7 — ¥ =7 K%) 2011 &
6H17TH-7H 108

. Claudio FERNANDEZ (FV - AV U v
K%) 2011466 516 B ~7 A 1 A

. Richard FROESE (77 # -7V 7ty a-
ar BT RFE) 201146 H 188 - 27T H

. Colin GUILLARMOU (z—/L- / )Lvw—
N, 23Y) 201146 A 18 H - 25 H
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. Michael LOSS (¥ 2 —¥7 TH %) 2012
F2H13B-198
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A. TRFARE

T —~LERRIE A ~OBEHIHMR £ Il2xf LT
BoNE _EREEOISHZ IR LE,
P. Corvaja (Udine) & 3[ET A D#EF/E D %
—RDOMEBIZEZ D &, RBET — L BRE
(A, D) ORASRITEARIICE R EE OB
i f71(D) PSEIRBR CIEDEEDH f1(D)
TREDZEEZFLE (W HO—BOEED
TER) ., 7B TORE F(C)ND i, D
NTHIAX—FRETHIZL2TEALEZ, R
BPIC ARG R 2 R ORI b —F XBEN
DEREIZIN OV TIHEH L7, ERIHROER
FRIZOW TR ERZ RV 2 FiE2 5 &t
B LT, AL b O R iRtk v T
—RD 3 PRESERE~ DRI T
HE2EEFHEFFA L, Zhid, 19334E0
H. AN AZ K 5E 2 TEEBICHO TRAE
HIFEA % 52 5, J. Winkelmann (Bochum) &
DERPFAR T, 227 MNERSHRE~DFE
FERDESFHEEZEZ DR, T—F— s —
TDTENDDHREMD THRA T, FEE (A
BRE) LER BER) LoXFRMETHO
REME R Uiz, RKICEL OFRE 4]
ERRL. SBROERBEFEIND, V-~
FEIROBEOMDOERE (Oka IX) (CHHLREHE
HIRERR & & 2 72,

My research was focused on the applications of
the second main theorem with truncated count-
ing function of level one for entire holomorphic
curves f into a semi-abelian variety A. An ap-
plication to the algebraic degeneracy problem
for holomorphic curves into algebraic varieties
had been obtained (jointly with J. Winkelmann
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and K. Yamanoi). Let D be a general hypersur-
face of A. Then jointly with P. Corvaja (Udine)
we proved that the isomorphism class of a po-
larized semi-abelian variety (A, D) is essentially
determined by the germ of the discrete points
distribution, f~1(D)

at the infinity (an ex-
tension of Yamanoi’s unicity theorem). Also,
the Zariski denseness of f(C)N D in D was ob-
tained. I continued the study on the fundamen-
tal conjecture for holomorphic curves by means
of a differentiable connection on the holomor-
phic tangent bundle. By means of newly de-
fined logarithmic C°° connection we obtained
a general S.M.T. for entire curves into a pro-
jective algebraic manifold. This gives the first
geometric proof of classical H. Cartan’s S.M.T.
proved in 1933. Jointly with J. Winkelmann we
found a new phenomenon of the value distribu-
tion of holomorphic maps into a kahler or non-
kahler compact manifold. Jointly with M. Abe
(Hiroshima Univ.) and S. Hamano (Fukushima
Univ.) we solved completely Oka’s extra-zero
problem. We are finding several interesting ex-
amples, which are expected for some further
developments. I gave a simple direct proof to
Oka’s theorem for Riemann domains (Oka IX).

B. &

1. Noguchi, J. and Winkelmann, J., Order of
meromorphic maps and rationality of the
image space, accepted by J. Math. Soc.
Jpn.

. Corvaja, P. and Noguchi, J., A new unicity
theorem and Erdds’ problem for polarized

semi-abelian varieties, accepted by Math.
Ann.

. Noguchi, J., Connections and the second
main theorem for holomorphic curves, J.
Math. Sci. Univ. Tokyo 18 (2011), 155
180.

. Noguchi, J., Value distribution and distri-
bution of rational points, Spectral Analy-
sis in Geometry and Number Theory, Ed.
M. Kotani et 4l, Contemp. Math. 484, pp.



165-176, Amer. Math. Soc., Rohde Island,
2009.

. Noguchi, J., Winkelmann, J. and Ya-
manoi, K., The second main theorem for
holomorphic curves into semi-abelian vari-
eties II, Forum Math. 20 (2008), 469-503.

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

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

curves and arithmetic recurrences, Con-
ference on Automorphisms of Algebraic
Varieties-Dynamics and Arithmetic, Shi-
rahama Wakayama, 2011 December 21’st.
(Japan).
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%, 2011 & 12 A 17 H.

. B OEKRER, MOREHBEL BEET 554,
Topology and Complex Geometry, BEA K
%, m#%, 2011412 5 11 H.

. J. Noguchi, Value distribution and dis-
tribution of rational points, Tokyo-Seoul
Conference, Grad. School of Math.
Scie., Univ. Tokyo, 2011 December 2’nd.
(Japan)

. J. Noguchi, Two topics: Kaehler condi-
tion in value distribution theory and a new
direct proof of Oka’s theorem (IX, Levi
problem), 19th Symposium on Complex
Geometry, Sugadaira, 2011 November 9th.
(Japan).

- EFOEIRER, [MORFHE L BET 5
(COWT, ERMBATEME I T —, HAH
B, 201111 A T7H.

7. J. Noguchi, On Oka’s extra-zero prob-

10.

D.

lem and related topics, Complex Analysis
and Algebraic Geometry, CIRM (Luminy),
2011 October 18th. (France)

. BFOERES, ST EGOAE & g ZEH O —

T =Mz onT, SIS —, 4
HBRERERS TR, 201146
H2H.

. J. Noguchi, Second main theorems, de-

generacy of entire curves and applications,
Israel Science Foundation Workshop on
Normal Families, Meromorphic Functions,
and Value Distribution Theory, and the
Fifth International Conference on Com-
plex Analysis and Dynamical Systems,
2011 May 24th, Akko (Israel).

¥ O8RS, Order of meromorphic maps
and rationality of image space, EE T
iz J—, R, 20114F5H9H.
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[ O E R & ERIMEE ETom - by
FUoDERERBEFHEE X, LV b—7 RH
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(FaXtE L) &8 & (YASYFUKU Yu): An
abe-type inequality and arithmetic dynam-



ics on rational varieties based on Nevan-
linna theory and Vojta’s conjecture. (%
Ty TR ERAZTRICESE
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. (B L) T2 EE (TIBA Yusaku): En-
tire curves in projective algebraic varieties.
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1. Inernational Conference on Nevanlinna
Theory and Complex Geometry, 2012
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. Nagoya Mathematical Journal (Graduate
School of Mathematics, Nagoya Univer-
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(BA) |, MfER.

. Workshop on Complex Hyperbolic Geom-
etry and Related Topics, Fields Institute,
Toronto, 17 November 2008 (Canada) #H
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Workshop on Arithmetic and Hyper-
bolic Geometry, University of Montreal, 8
November 2008 (Canada) ##ZES.

. BEEERMTE LY RV Y A, Hayama
Symposium on Complex Analysis in Sev-
eral Variables, ##&Z 8 (2004-2007).

. Forum Mathematicum, de Gruyter, Editor
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10. Journal of Mathematical Analysis and
Applications, Elsevier, Associate Editor
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11. Workshop on Holomorphic Mappings,
Kobayashi Hyperbolicity and Diophantine
Approximation, July 20-23 2007, Komaba

Tokyo, MREER.

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

Wrac’h France, Scientific Committee.

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

Canada, Scientific Committee.
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Damian Brotbek (JSPS PD), 2011 4 11 A 27
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i #E (HIRACHI Kengo)

A. R

CR & EOREMFVER TR & B (T F 0
BENG &L ZHREED TS, CREREERIC
i% de Rham BEDORKEL TH 2 Rumin BIER
EOBRBBHOERROERDY, Tho it
WTEBREO R HBEB L RZ0/FS L L
TEZONDREEBERRDEENTES. &
EEOMETIZIT I TV T VOB FTEH LT
DAREWSERR (GIMS fEHE L FITh 3) %
Rumin &7 CIZHEN B BB OO IERE & 1
BRI ERROARICOET S 2 & 2R %,
EtH72 CR S#E L COMT 2 =M S ¥,
¥/ by b RFED Alexakis K & #EFTH—
TR E LOBOGREROMELED TN B,
T—T—EBEORMAEEDHEIN Y —TF —E
WCORKEFET DHE, TORMAERIETF v—
YHERE BERITRFE LRV BEEEOMIC
SIS EFRLTWA, BRCIIHEBONR
SRR %2 DI o R ERICE > T 5.

I have been working on invariant differential
operators on CR manifolds from the point of
view of Parabolic geometry. CR manifolds ad-
mit natural families of invariant differential op-
erators that form complexes, e.g., Rumin com-
plex which is obtained as a refinement of de

Rham complex. Using these operators, we can



study the local curvature of CR structures and
global invariants defined as the integral of lo-
cal curvature expressions. In this year, I tried
to decompose CR invariant differential opera-
tors whose leading part if the powers of Lapla-
cian (so called GJMS operators) into lower or-
der operators that appears in Rumin complex
and sub-elliptic operators, and gave a proof for
the CR flat case.

I have also continuing a joint project with Prof.
Alexakis (University of Toronto) on integral in-
variants of Kahler manifolds. We are trying to
prove the following conjecture: if the integral
of a local Kahler invariant depends only on the
Kahler class, then the integrand is a sum of
Chern polynomial and a divergence term. So
far we only have partial result which can be
applied to Kahler invariants that do not con-

tain derivatives of the curvature.

B. #F£Ww

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

. K. Hirachi:

tion of CR invariant differential opera-

Ambient metric construc-

tors, in “Symmetries and Overdetermined
Systems of Partial Differential Equations,”
The IMA volumes in mathematics and its
applications 144, 61-76, Springer 2008.
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1. Total Q-curvature vanishes on integrable
CR manifolds,
Parabolic Geometries and Related Topics,
November 2010 ¥ X U* Differential Geom-
etry and Tanaka Theory, FERKSFEFE
HrEFZERT, 2011 1 A

Tambara Workshop on

. Integral invariants of Kahler class and
asymptotic expansion of the Bergman ker-
nels of powers of line bundle, Extremal

evolution equations and stabil-

ity, CIRM (France), Feburary 2011

metrics :
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. EREOTEIER O KM 7 ey 2R, En-
counter with Mathematics, H R KZEHE T
2, 2011 £ 2 A

. Decomposition of critical GIMS operators
on CR manifolds, The Geometry of Differ-
ential Equations, The Australian National
University (Australia), 2011 42 2 A

. Integral Kahler invariants, Tambara Work-
shop on the Bergman kernel and Related
Topics, KR KFEREEE I T — 17 X,
2011 £ 10 A

6. CR invariant differential operators and
BGG complex, Tokyo-Seoul Conference in
Mathematics ~Complex Geometry—, B
REEER SRR, 2011 £ 12 A
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analysis of conformal and CR manifolds from a
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[7) T, —RRHEEHES L ONHIBRAT & — MRt
J& 4% 2RIt Young EEDEBNIOWT, [4]
TR LR ZBROE © O3 PR ERIE
Zim L, WIROMIHERRMR S FRRXE RO,
Fiz, FORERER, TERIIBIT SRR
fRELTHEND Gauss HIEL —ET 52 L %R
L7,

8] T, 7zwE Iz kY B OHEBIICERT
Ha% 7Y OFEEERT D ERN R ZEZIE
ETFAERTRL, MISTAEBEN L~ o@E
EEETNEE X, FRREIR & AT R
DOFHEIZRY, EROHEHB - HRGHEBO SR
B EEZT,

[9] TiE, Lipschitz BETRN RY 7 MEEH
D 1 WITHERIE S H RO HONT, HHEBUE
BINS L RDBREF T2, —iRIC, EEES
L LTHLNDEMS FREXOME, —&T
RN, RRRR T & OENEIN D A RIS B 13,
2ODBHREFTHEELHHI B L, G
AT, RABKRERELRERZICETS
RERERWE,

In [7], we discuss the non-equilibrium fluctua-
tion problem, which corresponds to the hydro-
dynamic limit established in [4], for the dynam-
ics of two-dimensional Young diagrams associ-
ated with the uniform and restricted uniform
statistics, and derive linear stochastic partial
We show

that their invariant measures are identical to

differential equations in the limit.

the Gaussian measures which appear in the
fluctuation limits in the static situations.

In [8], we propose a macroscopic cross-diffusion
model of self-organized aggregation of German
cockroaches which includes directed movement
due to aggregation pheromone. We then de-
rive a microscopic individual-based model from
the macroscopic model. The goal is to make a
link between macroscopic and microscopic de-
scriptions by using the singular limit and the
hydrodynamic limit procedures.

In [9], we study the noise-vanishing limit for the
solution of a one-dimensional stochastic differ-
ential equation with non-Lipschitz continucus
drift. The ordinary differential equation ob-
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tained by dropping the diffusion term generally
has non-unique solutions. We determine which
solution appears in the limit, including the case
of coexistence of two solutions. We apply the
sample path large deviation principle and re-
sults for the exit times.
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1. E. Bolthausen, T. Funaki and T. Otobe:
“Concentration under scaling limits for
weakly pinned Gaussian random walks”,
Probab. Theory Relat. Fields, 143 (2009),
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heat equation with the distributions of
Lévy processes as its invariant measures”,
Stoch. Proc. Appl., 119 (2009), 307-326.

. T. Funaki and T. Otobe: “Scaling limits
for weakly pinned random walks with two

large deviation minimizers”, J. Math. Soc.
Japan, 62 (2010), 1005-1041.

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

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

. T. Funaki:

the V¢ interface model via two-scale

“Hydrodynamic limit for

approach”, In: Probability in Com-
plex Physical Systems, the Festschrift for
Bolthausen and Gértner, Springer, 463—

490, 2012.

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

. T. Funaki, M. Sasada, M. Sauer and
B. Xie:

model of two-dimensional Young dia-

“Fluctuations in an evolutional

grams” | preprint.

. 'T. Funaki, H. Izuhara, M. Mimura and C.
Urabe: “A link between microscopic and
macroscopic models of self-organized ag-

gregation”, preprint.



9.

10.

T. Funaki and K. Mitome: “Asymptotic
behavior of the solution of an ordinary dif-
ferential equation with non-Lipschitz drift

and small noise”, preprint.
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R, BREFZRT, 201144 A 25 A.
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(BIRS), 201146 B 1 H.

. Scaling limits for dynamic models of 2D

Young diagrams, Conference in Honor of
the 70th Birthday of S.R. Srinivasa Varad-
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. Reaction-diffusion equations with random

terms and their singular limits, Mathemat-
ics and biology: A ReaDiLab Seminar Day,
University Paris-Diderot, IIM, 201149 A
13 H.

Interfaces in a stochastic reaction-diffusion
equation and an evolutional model of
Young diagrams, Reaction-Diffusion Sys-
tems in Mathematics and the Life Sciences,
Université de Montpellier 2, 2011 £ 9 A
21 H.

. Invariant measure for a linear stochastic

heat equation, #EFRHI TR, FERFOHER
M VI BREATREHERS, 2011 10 A
15 H.

. Hydrodynamic limits for large scale inter-

acting systems, Mathematics for Innova-
tion: Large and Complex Systems, ESF-

JSPS Frontier Science Conference Series
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10.

1.

. Annales de DlInstitut Henri

for Young Researchers, 7 4 —3 — X X
AT AREILTE, 2012463 A1 H.

Invariance of geometric Brownian motion
for the stochastic heat equation related to
the KPZ equation, R & fesRfg2T,
MERRAE 2 —, 201243 A 12 A.

. FERBREE L - feRim - FIEE: BEROE

MERERICESSHER L. (BFH3F
MR S EENLRE A EE).

. REABBCY L7 - (HERRAM (

BEE 1, 2 FAMITHER).

L BEERERS R A TR HRXS

(BREBAREERE LA RRHE LRERT
EHERE).

. BFISA RS B [Introduction to the

theory of hydrodynamic limits] (EREHK
FHEBBTEHARESRRNTETER).

E. &+ - iR

REMEL) #MWL
Satoshi):
Navier-Stokes equations derived from a
certain variational problem (& %% 4y iRE
MOERND ZRITHERFIET - R h—Y
2 F5EN).

B (YOKOYAMA

Two-dimensional stochastic

. (BLX) =8 5LKEF (MITOME Kotaro):

Small random perturbations for ordinary
differential equations with Non-Lipschitz
drifts (V 7L v VEETRWVWEY 7 M & F
DEMS FRROMNT ¥ L35,

F. e — e 2

Poincaré,
Probabilités et Statistique, editor, 2005 £

~

. Journal of Mathematical Sciences, The

University of Tokyo, editor, 2002 &~

- EEEE HRERE] RERRM, 2009 £~

. REFFHE - AR 5HE FAUEESTME

8, 2005 &~



5. Stochastic Partial Differential Equations:
Analysis and Computations, editor, 2012
F~.

6. TS [HERFBL VPRI T A 2011 F 12
A198~12 A 22 B, BEKXE, #5EA.

7. DHotEs TEREWIR L ERENT] 201243
A12B8~3 A 14 H, MrEEREMN & & —,
HEEA.

G. %K
AABMELEKEE (2001829 8)
H. #ANLDE T H —

1. Erwin Bolthausen (University of Ziirich),
2011412 A 2H~12 A 12 B, #EA T An
iterative construction of solutions of the
TAP equation J 2011412 A 9 H.

. Wolfgang Koenig (Weierstrass Institute
Berlin), 2011 4 11 A 30 H~12 A 11
H, GCOE & X7 — [ Eigenvalue order
statistics and mass concentration in the
parabolic Anderson model J 2011 412 8 9
H.

. Roman Kotecky (Charles University
Prague/University of Warwick), 2011 &
128 1H8~12 A 11 A, GCOE & I F—
I Gradient Gibbs models with non-convex
potentials ]| 20114212 A 9 H.

Stefano  Olla  (University Paris -
Dauphine), 2011 4 12 B 5 H~12 H
15 H, GCOE * 2 J-— [ Einstein relation
and linear response for random walks in
random environment J 2011512 8 9 H.

HH i (FURUTA Mikio)

A. BrEeisE

HZ 4w bR Y- F—VERTH S, B
W —UERmOERRITORMEL L TOME
ZHROICAREEE LT 5,

(1) Tian-Jun Li K& DOHBEIFEE LT,
Pontrjagin-Thom #&pk & FE#RZ Fredholm E i
WZOWT, SHROETEHLOBEROERL 2D
TOVALEEEL, BREELOODOH D,
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(2) 4 RITBHREDBEROBEERED Spin(4) X 41
Pin(2) IZF b LR LB E D Seiberg-Witten R
REOEBIOVTEREL TS, ZORERIL.
PAEBRICL > T, fx ORMFRRIEAR
R INO>OH D,

(3) THME, BEXOWK L O’RAMFEIZL
D, ATV I T 4y 7 BRRIKICERBR S 2
bl &, BYLEBHODL LIZBIT5., twisted
Dirac operator ®#Z® Bohr-Sommerfeld #1387
EE~ORFLEZERL TS, ZIULL> T,
Kaher fRfR & ERE & OBEBIZ >N TOE 2D
Tue—FREZL5N5,

I have been studying 4-dimensional topology
and gauge theory, in particular an aspect of
gauge theory as infinite dimensional geometry.
My current interest is mainly how to deal with
noncompactness of moduli spaces.

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

(2) T am investigating a version of the Seiberg-
Witten theory for 4-manifolds with their struc-
ture groups lifted to Spin(4) xi1 Pin(2).
Nobuhiro Nakamura is developing several ge-
ometric applications of this construction.

(3) I am working with Takahiko Yoshida and
Hajime Fujita on a localization property for the
solutions of perturbed twisted Dirac operator
on closed symplectic manifolds with real polar-
izations, which gives an approach to compare

Spin® polarizations and real polarizations.

B. &£

1. 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.



3. M. Furuta, Index theorem. 1.

Trans-
lated from the 1999 Japanese original by
K. Ono.

Monographs, 235. Iwanami Series in Mod-

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

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

. M. Furuta, Y. Kametani, H. Matsue and
N. Minami: “Stable-homotopy Seiberg-
Witten invariants and Pin bordisms”,

preprint.

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

. H. Fujita, M. Furuta and T. Yoshida
“torus localization

II”,

fibration and

of Riemann-Roch numbers

arXiv:0910.0358, preprint

. H. Fujita, M. Furuta and T. Yoshida

“torus fibration and localization
of  Riemann-Roch numbers IIr,
arXiv:1008.5007v1, preprint
C. MERHER
1. "Pontrjagin-Thom  construction  and

non-linear Fredholm theories”, Algebraic
Topology:0Old and New-M.M.Postikov
Memorial, Poland Conference, Stefan Ba-
nach International Mathematical Center,
(Bedlewo) 2007 %6 A (HR—7F k)

. "Framed bordism invariants in non-linear
Fredholm theories”, Tokyo-Seoul Confer-
ence in Mathematics Geometry and Topol-
ogy, HAKRF 2007 4 11 A

. "How to count Bohr-Sommerfeld orbits”,

REHT KR, 200843 A (TE)

. ”Gauge theories and group actions — a
survey”, Transformation Groups in Topol-
ogy and Geometry, University of Mas-
sachusetts at Amherst, 2008 &£ 7 H (kE)
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. "Torus

. A LAE HE

5. "Framed bordism invariants in nonlinear

Fredholm theories”, ”10/8 inequality for
spin 4-manifolds with b, > 07, "Torus
fibration and a localization of Riemann-
Roch number” Morning Center of Mathe-
matics, workshop on symplectic geometry
and colloquium, Chinese Academy of Sci-
ences, Beijing, 2008 &= 7 A (F[H)

. "Polarization and Localization”, Univer-

sity of Miami Department of Mathematics.
Colloquium 2008 £ 10 A, (kEH), Univer-
sity of Michigan, Geometry seminar, 2008
#£12 A CKE)

fibration and localization of
Riemann-Roch number”, Harvard Univer-
sity, 2008 4 10 A (CKkE), Michigan State
University 2009 4£4 A (CkH), Columbia

University (CkE) 2009 45 A

. &

. AEEBBIEY IS . REAEEON

. Borsuk-Ulam O EHEOIEH, SHAR Y
IZ2oWT. (BEFENAHIREES)

- BOEERE R I SOEREEE - AR

4EEDT F R M I — (BEFEERR
FRER)

. BE LN SRR LD AR,

DERBREDIFh LY MER P OEER
WEER -7, EEH 2 &4 () - 34
EmiTES)

(6 LA WCAThEY
DIEE (FBE 2 A (BH) - 3 AL
HR)

- AT - BT XC - FMEIC DT

(BERERT - 4 FALTBEE)

F. stofF 30— R

1. BAEER FINEERER

i1

2. MSJ Memoir fREEE

3. Journal of Mathematical Sciences, The

University of Tokyo fREZEE



= % 8 (MATANO Hiroshi)

A M=
BARRHM T OB RB S i EEY
FRAEET) NELIMENETHS. Th
b DOHTRADEDO KIRPIBESREWL S %%
DRENGEBELEEY, BCENDESEIER
RREEZFENITCHD, £72, HERECLE
BRnhD. REEOREIILUTOEY.

(1) BIEL-HAARXINERT SBRBRTH
PROME B L= img R OO 56 E)
X, FEBRIASFEROMBOETH & KE L
RHEZEFESHONTNASE, ThET
FOENENFEROMENSH - R
Diginoie. AR TIL, porous medium
BOBEILB RN T, REEEHE
fRu=0 DREEZHRED NN X RLTR
T, Tl ZBEREROBHE THHEICER
RThHHZ LERLE (TR ([10)) .

ERBIHAERXOBRERBRTICHENSE
RO : Allen-Cahn B OIERFALETT
BRI WTI, EBfREE 01830 -
REBRICBWTREGRF AR, *
DOEENREWHBRICERENS Z L ITH
LILTWA. LLaRs, BEEROIT
S CHNBZE Y M- EBBEBOIRD,
KB BRREN O THRINI R E —8T
LM E DX, BRI — R B BRWTHRAE
RThol. SEIOHIET, EBROERE
DGRBS, D7e< &b 1 RITED L)L T
BERAREERRA L — B LT 5D Z LA
Bic&z (Lt [9)]) .

(2)

Allen-Cahn B AKX DO TEEBEOREN !
42228 RY b Allen-Cahn FU3E#FEiL L
FRACENS FEEN, AR TEHHH
ST L b S AW EENIx L TELER E
CHBIE D AR L. R (1] TRES
THET 2EBHCHE N 28807 7 X
EEZTD, SEIOWETIIZOEREIL
E|L, ZHENIC—B=AI— FRREED
BE#$E2Z0RERN, t— oo DL X FEK
RIS 52 &L 2R Lz (GU#k [8).

BEFUFRERAEXDOBORRE . V&
L 7 BRSO X IR E L b OB
FRAUCBTIMOBRRAZLEZEEL, M
BERXAPRRGEL, &4 7 [LIBRITBD T
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BN BB T, FLAYDBRIIZAS
IThaZLERLE £, 247 10DE
BB D B CHEMO BET= RV ¥ 53,
ZER— RO B G B/l D Z & &5
L7z (SC#K[7]).

ERRFE L 2DMmoTF —< i3l ToaEy.

(5) 3 RTHRESEBRLETILORFEHHE :
(3CHR [6]) .

AR DB D dead-core BHEEE~D
HAVHLBHOBROKEA : CCHR [5)

FFFNERAEXOHRER & REES
(Cik [4]) -

R 1 R DRI R OIS
(SCHR [3)]) .

ZEMARANEREE L D KPP 2i#ARER
DETROREZZAT HRHEE : Ok
2 .

(6)

My research is concerned with nonlinear par-
tial differential equations of the elliptic and
parabolic types (including pseudo-differential
equations). The goal is to study qualitative
properties of solutions from the point of view
of dynamical systems, and to analyze various
kinds of singularities that arise in those equa-
tions. I also work on homogenization problems.

Here are what I have done this year:

(1) Dimension of the unstable set in de-
generate diffusion equations: The be-
havior of solutions of degenerate diffu-
sion equations is known to be quite dif-
ferent from that of nondegenerate equa-
tions. However, there is not much work in
the literature that studies this difference
from the point of view of dynamical sys-
tems. We have shown that, in the porous-
medium type euqations, the unstable man-
ifold of the equilibrium v = 0 has infinite
Hausdorff dimension, even if the domain
is bounded [10]. This result reveals an in-
triguing contrast between the dynamical
structure of degenerate diffusion equations

and that of nondegenerate ones.



(2)

(4)

Profile of the transition layer near
the singular limit of a nonlinear dif-
fusion equation: It is known that the
singluar limit of the Allen-Cahn type non-
linear diffusion equations is a generalized
mean curvature flow. However, apart from
some special cases, it has not been known if
the profile of the steep transition layer that
arises near the singular limit coincides with
what is predicted from the formal asymp-
totic expansion. We have proved that this
is indeed the case at least on the first ap-

proximation level ([9]).

Asymptotic stability of planar waves
in the Allen-Cahn equation: This con-
cerns the asymptotic stability of planar
waves in the Allen-Cahn type nonlinear
diffusion equations on RY under bounded
but not necessarily small perturbations. In
the paper [1], we considered perturbations
that decay at space-infinity or that are al-
most periodic in space. We have extended
this result to the case where the pertur-
bation is uniquely ergodic in space and
proved that the perturbed fronts recover
their flat profile uniformly as ¢ — oo ([8]).

Blow-up in supercritical nonlinear
heat equations: We studied blow-up
phenomena in nonlinear heat equations
with a Sobolev supercritical power nonlin-
earity. More precisely we have shown that,
as far as radially symmetric solutions are
concerned, type II blow-up is a highly non-
generic phenomenon and almost all blow-
ups are of type I. Furthermore, we have
shown that among all the self-similar blow-
up solutions, the spatially homogeneous

one has the minimal local energy ([7]).

Here are other topics I studied recently:

()

(6)

Mathematical analysis of a 3D model

in cellular electrophysiology: [6].

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

tion in diffusion equations: [5].
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(7) Singular limit of anisotropic diffusion

equations and the interface motion:
[4]-

(8) Asymptotic behavior of semiliner dif-

fusion equations on R: [3].

(9) A variational problem for maximiz-
ing the traveling wave speed: [2].

B. BRI

1. H. Matano, M. Nara and M. Taniguchi:
“Stability of planar waves in the Allen-
Cahn equation”, Comm. Partial Differ-
ential Equations 34, no. 7-9 (2009), 976
1002.

2. X. Liang, X. Lin and H. Matano: “A
variational problem associated with the
minimal speed of travelling waves for
spatially periodic reaction-diffusion equa-
tions”, Trans. Amer. Math. Soc. 462
(2010), 5605-5633.

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

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

5. J.-S. Guo, H. Matano and C.-C. Wu: “An
application of braid group theory to the
finite time dead-core rate”, J. Evolution
Equations 10 (2010), 835-855.

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

7. H. Matano and F. Merle: “Threshold and
generic type I behaviors for a supercriti-
cal nonlinear heat equation”, J. Functional
Analysis 261, no. 3 (2011), 716-748.



8.

. M. Alfaro and H. Matano:

H. Matano and M. Nara:
behavior of disturbed planar front in
the Allen-Cahn equation”, J. Differential
Equations 251, no. 12 (2011), 3522-3557.

“Large time

“On the
validity of formal asymptotic expansions
in Allen-Cahn equation and FitzHugh-
Nagumo system with generic initial data”,
Discrete and Continuous Dynamical Sys-
tems, Series B 17, no. 5 (2012), in press.

10. H. Matano and M.A. Pozio: “Dynamical
structure of some nonlinear degenerate dif-
fusion equations”, J. Dynamics and Differ-
ential Equations 24 (2012). in press.

C. NEER

(HESESE CORMFHFEE ; Invited talks in

international conferences)

1.

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

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

lar electrophysiology”, Conference on Far-
From-Equilibrium-Dynamics 2011, Kyoto,
January, 2011 (REKFE).

. “Comparison of rescaled energy for a su-

percritical nonlinear heat equation”, Ini-
tial Training Network FIRST Workshop
on Blow-up and Singularities, Bratislava,
March, 2011 (R a3%7) .

. “Traveling waves in a sawtoothed cylin-

der and their homogenization limit”, Con-
ference on Nonlinear Models in PDE’s,
Toledo, June, 2011 (A1) .

. “Propagating terrace in one-dimensional

semilinear diffusion equation”, Conference
on Fronts and nonlinear PDE’s, Paris,
June, 2011 (75 &) .

. “Convergence results in order-preserving

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

Santiago, July, 2011 (V) .

10.

. FRATEARRIECE
- BEL BESAM. A FE, BF)

“Front propagation in spatially het-
The 4th MSJ-SI
{ Nonlinear Dynamics in Partial Differen-
tial Equations) (B A FESEHMSLETE
foeafie), Fukuoka, September, 2011 (Ju
RE#) .

erogeneous media”,

“Front profile of a singularly perturbed
FitzHugh-Nagumo system”, Workshop on
Reaction-Diffusion systems in Mathemat-
ics and the Life Sciences, Montpellier,
September, 2011 (75> &) .

. “Traveling waves in a sawtoothed cylin-

der and their homogenization limit”, 55th
AustMS Annual General Meeting (F— X
7 U T EFEESFE2MHERE), Wollongong,
September, 2011 {(#7—A FZ U 7).

“Traveling waves in a recurrently saw-
toothed cylinder and their homogenization
limit”, 10** Workshop on Stochastic Anal-
ysis on Large Scale Interacting Systems,
Kochi, December, 2011 (BHIK%E) .

- FERRICARATEE - FRNTYE XH - JERGIEECE

BAOESENHER @54 - K¥ERE, H)

. BEYEEIL . BRI, (SR

3EE, B)
D R AR, BeER 34

(BFER 3 A, &)

E. &+t - LR

1

. ({&E) J& Bk (Zhao Maolin): The asymp-

totic behavior of the Fisher-KPP equation

with free boundary.

E+) BF 0 B (Noguchi Akitoshi): 3E/R
Arf FitzHugh-Nagumo & D2 EHE.

F. ¥R — B R

FIFEDMRE (Editorial service)



. Journal of Dynamics and Differential
Equations

. Proceedings of Royal Society of Edinburgh

. Journal of Mathematical Sciences, Univer-
sity of Tokyo

. Discrete and Continuous Dynamical Sys-
tems, Series A

. Advances in Mathematical Economics

@ SEDOHEEA (Conferences organized)

1. COE S P EEER 74— T b
A& BAROHE] OHFEA, 200842 A 2
H-4 B (B ERERKE ABKE MIMS &

i) .

. RS THERTREICREN R EDM%
BH 2008] (Workshop “Singularities arising
in Nonlinear Problems, SNP2008”) O35
A, 2008412 A 1-3 H (K =& .

. GCOE ¥#~=—2 27—/ [FERFESRITBIT
5/ boOEHENEEZEME] (Summer
school “Dynamics and Stability of Soli-
tons in Non-integrable Systems”) g%
A, 2009 #E 7 B 28 H-30 H (BEF
7R .

s DBDEREMEICERN S FREADRKE
83 2009; (Workshop “Singularities arising
in Nonlinear Problems, SNP2009”) D1itzk
A, 200911 A 30812 82 H (5 =&D) .

H{LEFFES (“Spatio-Temporal Pat-
terns: from Mathematics to Biological Ap-
plications”) D1ttEEA, 2010 4 3 A 15-17
B (B Archamps, 7 7 &) .

. GCOE Fa— MU TNEE (BELAHS
BT HEEBETY 7)) OHEA, 2010
E7H13-14 B (KERZEHER) .

. IS ERFEREICEN 2 HEADMHE
B 2010 (Workshop “Singularities arising
in Nonlinear Problems, SNP2010”) D{#E%
A, 201011829 H-128 18 (5 =H) .

. RO [HEZ2ORTEALAAEGOER] ©
HEEA, 201151 518 208 (B #ig
RE2, BTARS L 14E) .

57

9. GCOE HiL&HEE TEafRickirs®
FYU TN OHEEEA, 2011 £ 11 A
28-30 B (BRI FEHFIERL |

e S FERERBEICEN 2 BRSO
B4 20101 (Workshop “Singularities arising
in Nonlinear Problems, SNP2011”) D%
A, 20114212 A3 H4 B (B &#) .

10.

H #Arb0oET 2 —

(1) GILETTI, Thomas

43 : GCOE B~n&

HiM: 2010F4 A28 -6 A 16 A

EHE: 7790 R (B—N - P U REELR
REAE)

B IERRTEART

IEBNE (activities)

Seminar talk at the University of Tokyo and

joint research on nonlinear analysis.

(2) % ¥£—83 (MORI Yoichiro)

&%y : GCOE B~ ifEeE

HM - 2011410 A29A-11 A 11 B
EHEE : BER (I x V7 RKEGHER)
5 BEEWF

IEBNE (activities) :

Joint research on a 3D cellular model.

(3) HILHORST, Danielle

&% GCOE B~ HFzes

M 201111 A26 B-12 A 2 H, 201241
A 22HA-28H

EH# : 77X (CNRS =EHER)

HFY . SERRTAENT

TEBIYNA (activities) :

Joint research on nonlinear analysis.

mAx §E (MATSUMOTO Makoto)

A BFFEEE

(a) BERHIEABELHWT, #6a& PR Y—0
oY ERS.

(b) REHY « BTHIT N TY X AL 5T, B
HBRERE~DEFOEMEITS.

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

(b)Using algebraic/geometric algorithms, de-



sign and deliver practical algorithms such as Groups,” Journal of Algebra, vol. 321
pseudorandom number generators. (2009), pp. 3335-3374.
B. & 8. Mutsuo Saito, Makoto Matsumoto. “A

. Makoto Matsumoto, Isaku Wada, Ai Ku-
ramoto, Hyo Ashihara, “Common Defects
in Initialization of Pseudorandom Number
Generators,” ACM Trans.
and Computer Simulation 17(4):
(21 ~—72)

on Modeling
(2007).

. Makoto Matsumoto, Mutsuo Saito, Takuji
“A Fast
Stream Cipher with Huge State Space

Nishimura, and Mariko Hagita.

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

. Haramoto, H., Nishimura, T., Matsumoto,
M., Panneton, F, L’Ecuyer, P. ”Efficient
Jump Ahead for Fs-linear Random Num-

10.

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

. Shin Harase, Makoto Matsumoto, and

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

(2011), 395-407.

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

C. OEE%F
ber Generators” INFORMS Journal of
Computing, 20 (3), pp.385-390 (2008). 1. 2008 £ 7 6 — 11 H Random Number

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

recting Sequence and Projective De Bruijn

“Error Cor-

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

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

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

d0i:10.1016/j.cam.2008.07.044

. Richard Hain, Makoto Matsumoto. “Rel-
ative Pro-£ Completions of Mapping Class
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Generation and Evaluation I, II Session
organizer. MCQMC2008, University of

Montreal.

. 2008 £ 7 H 9 H “Generating uniform real

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

. 2008 £ 12 A 13 H “BLEEL R EICBIT 5,

Y TNY A HEOBE FEK2 0F
FERRRHECERRTIERT ELACE AL RAFREE 2
B AR BEEBT SRR,

2009 % 8 A 28 H Differences between Ga-
lois representations in automorphism and
outer-automorphism groups of the funda-
mental group of curves “Anabelian Geom-
etry” workshop 8/24-28 Newton Institute,
Cambridge (Invited Speaker).

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

tions via Teichmiiller modular groups.”



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

. 2009/10/20 “Relations among Dehn twists
given by deformation of simple singulari-
ties” IRBRE MR U—%fift I F—, &
FERR

2010/08/16 “Variants of Mersenne twister
suitable for graphic processors” 9th Inter-
national Conference on Monte Carlo and
Quasi-Monte Carlo Methods in Scientific
Computing, V1V ¥V, R—F K (with
M. Saito)

. 2010/10/29 “Universal mixed elliptic mo-
tive and derivation algebra of the fun-
damental group of one-punctured elliptic
curve” The 3rd MSJ-SI: Development of
Galois-Teichmiiller Theory and Anabelian
Geometry, RIMS Kyoto University. (with
Richard Hain)

. 2011/07/11-15 “Introduction to Arith-
metic Mapping Class Group” b5-lecture
course at: Summer School of the IAS /Park
City Mathematics Institute on Moduli
Spaces of Riemann Surfaces, PCMI, Utah,
USA.

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

Austraria (with M. Saito)
D. #&#

1. F#f & BEME . FRICHEVRETS
fREERIRIRE, AR SV TH R
7o (RBERFEBFTEEN - EPHEE -4
Ao 6 A)

2. BEBEIL: BHa TEXOH Y0 g
ik & R B EE RS R & (KRR
&, (BEFDAHRERER)
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3. BT FIRRIRE R SO HER, (B
FEBEM - 3 FELEH)

F. #AF5E— e X

1. BAEZEEREESBESEZEERE (20034
4 B-H1E)

2. Monte Carlo and Quasi Monte Carlo meth-
ods EFR£E Scientific comittee (2006 )

. TEEER JIS HU4% [JISZ9031 SLERAER NS
VELMEDFENE SKTEREEREESEE
(2010 & 12 A-2011 43 A)

. ACM TOMACS associate editor (2010 4
4 A-)

G. %¥

o FRR 19 FFE A AR E S E (2008 £ 3 A
3EXHE)

=@ %£— ( MIYAOKA Yoichi )

A. B

RESIRIE LD ZARIEC T MO LT
EHFREL T3,

1. KEMEEtOBKORE HEEKEL
—RE BRI X OB C 252 5.
Green-Griffiths-Lang THEMPELWEFEET D
&, C OEERE CKx &, C © (&f1) &
# g(C) & X OMHAEE K?, (X)) DE
# L(g(C), K2, c3(X)) TLMBIHBmS BT
ThbH. K> (X)) LWV EHETTIR, 35
A—F a ) ELBES I LI X - T orbifold
Bogololov-Miyaoka-Yau Rz ¢; ({aC))? <
3¢2(QaC)) 232 DB L(g(C), K2, c2(X)) %
ARIICEZ, —RICIE CKxy O&EFM%2 5
%% (Miyaoka 2008). LA EDER% C MEEK
TRWESIZ—HKILTS2ZLICXY, Fl K3
HE (X, H) CEEFRE - RR#E (X, Kx) b
DEMHRC 2 WHBROESHE, EroFMT 22
EWRTE, 7ol 23R H?2 B+ REVE
B K3 i (X, H) I22o0\WT, X IZE->TW3
ERUITZNTED 24 KTH B Z & b3,

2. Higgs ROMRE Higgs W &1, B8 0x
AT 5 XHERE Sym © BEAT 5y



MR TH 5. Higgs BIZH L Tid N. Hitchin,
C. Simpson REZRHENRIZ L DFEWVERRH D
DB, TNTHTEMNRFECLLZLDTH
7=. Higgs ROERBMEE %2 H & 7= THIARE
MIZBEE4 5 L, Higgs BOBEFHOFERIZL-
T Higgs RASEFSAE L, KRIEREY Higgs
RICEDIADDZ ERDND., ZHN-EEBER
NHHFE LT, BERIZHT 5 Bogomolov AR
FEXORBEWIEFZIIUH L T2 Higgs AR
HROBELRALTVS.

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

rieties.

1. Curves on algebraic surfaces. Let
C be an irreducible curve on a minimal
algebraic surface X of general type de-
A well
known conjecture due to Green-Griffiths-Lang

fined over the complex numbers.

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

2. Higgs bundles. A Higgs bundle is a vector
bundle together with an action of the tensor al-
gebra Sym O generated by the tangent sheaf ©.
There are deep results on Higgs bundles due to
N. Hitchin, C. Simpson and T. Mochizuki, all
of which being based on differential geometry.
I tried to reconstruct the theory of Higgs bun-
dles in a purely algebraic terms, showing that

a Higgs bundles are decomposed to direct sum

of components with respect to eigen-forms of
the Higgs field and that each component is em-
bedded into standard Higgs bundles. The next
goal would be algebraic proof of several stan-
dard results like the Bogomolov inequality for
stable Higgs bundles.

B. &KW

1. Y. Miyaoka : ““Counting lines and conics
on a surface”, Publ. RIMS 45 (2009), 919
- 923.

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

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

C. OEERFE

1. The Bogomolov inequality for semistable
Higgs bundles, KIAS, Seoul, 2010 % 11 A

2. &EM - Bogomolov A% « Miyaoka-Yau
RERX, REZEIVRY T A, LiEERSE
FITLFEE, 2010 48 A

3. On the structure of Higgs bundles, Alge-
braic geometry in characteristic p, HF X

FHEGE, 20102 A

4. Thirty years of the Bogomlov-Miyaoka-
Yau inequalities, Invariants in Algebraic
Geometry, EIIKFEEHE, 2009 £ 11 A

5. Bogomolov-Kobayashi-Uhlenbeck-Yau-
Simpson inequality for Higgs bundles,
Geometric Analyiss, Present and Future,
Harvard University, U.S.A. , 2008 4£ 8 A

D. #3%
1. H0¥ T RS (ERTH)
2. RECHER RS XC | RERESMEDE

., A¥—h BEEEOaFEDO—
g, (EZE - KER)



E. &+ - L

1. H# (Tian RAN) : The explicit calculation
of Cech cohomology and an extension of
Davenport’s inequality, to appear in Quar-
terly Journal of Mathematics.

. JBEFE (Shouhei Ma) : Rationality of the
moduli spaces of 2-elementary K3 surfaces,
to appear in Proceedings of the London
Mathematical Society.

F. &5 —Ee X

1. FiiEE#ESE (Correspondent member,

Science Council of Japan)

AA#HFELHHER (President of the Math-
ematical Society of Japan)

. Journal of the Mathematical Society of
Japan #REZ B K (Editor-in-Chief, The
Journal of the Mathematical Society of
Japan)

IR B% (YAMAMOTO, Masahiro)

A. BFFHEE

FLOTFREEIIIHEBZIC BT A HHETH 5.
B2, BREIRERT —Z b RBHERADBE
FEEFERBEDL S BRART A—F SILIZFEAR
XY Lo TWBEBERERET S & 5 MR
BOBRIZIEEL THE., b8 ikz v
Ba— A WBREER DL ICER LORM
NOEERMETHY, FOBERITHRVCE
RENTWABIZHEDL BT, 20 X 5 A n
TeEET X —VOEMRTHE TRNEHIZ,
FOBFWFFZLE 5 Tika v, FAo E Ak
RS FRRUCKTT 3 HREIC BV CEYIE
DIEE R R, TS OFER 2 BERT & B
752 ThHB.

2011 £RITiT 7 WO 2 EFAT & M5 HK
L7z, FEEFORMSFEAICBEL T, o
FE X EEIC BT RO A RE OB
Lo TEMERITEKFET 2HBEERET DI LWV
ORI LT, — B R REEEE
B335 FHEIZ Carleman F24f & FEIEH A B A
XREXNDHS. BERTOFREOBRIZ LT
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ZERIEBIKTFT DR ARET DU REOK
FREATOFE L LT, Carleman FHEIZE-S<
bORE—TH D, BH I DL RBIRIZHE
FL, ZLOBRBEERELTEEM, Carleman
A L2 RIS ST (4], [9], [10] %
HRR U7, F7o, BRETS & BE U CIEBEES
B GRAOWMS OPEME - EREREOEY
MIZBET D3 (7] #AKR L, BRI 1 Rt TR
B 1/2 DHEICEREEBE L ([5]), £,
BERESRED—BHEE > TRESER Lo
T« 5 CEEH L= (6], [8)).

FEEFEEOEROMAITE LT, $ B AR
=t & OIEEFIR A S L T4 OREO &E
fRIEORRE L ERLICH>TWn3E, £, HiE
FIZB T A REEBOKBICEL T, E¥X-T
F—HFL VD 3FOXFERFRICHEEL T 5,

My research field is inverse problems in mathe-
matical sciences.  In particular, I am studiyng
determination of parameters such as coeffi-
cients, nonhomogeneous terms in evolution
equations and determination of shapes of do-
mains from overdetermining data.

In 2011, I published 7 papers in journals with
peer review systems.

For proving the uniqueness and the condi-
tional stability for inverse problems of deter-
mining spatially varying coefficients in evolu-
tionary equations by means of finite numbers
of observations of solutions in subboundaries
or subdomains, as key tools we can use Car-
leman estimates which are weighted L? esti-
mates. Indeed a method by Carleman esti-
mate is a unique mathematical methodology for
such inverse problems, and I have been work-
ing many years, and in 2011 I have published
[4], 9], [10] In related with the environmen-
tal modelling, fractional diffusion equations are
important and in [7] 1 have established the
well-posedness for the initial value-boundary
value problem for the equation. I have con-
tinued researches on the uniqueness by partial
Cauchy data on arbitrary subboundary in in-
verse boundary value problems ([6], [8]).

As researches for real uses, with my interna-
tional team composed of visitors by the GCOE

program and the grants by JSPS and Nippon



Steel Corporation, I have continued joint re-
search projects with Nippon Steel Corporation
and I am developing fast numerical methods for
various problems, and I put them to practical

uses.

B. #&RimX

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

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

3. B. Hofmann and M. Yamamoto: “On the
interplay of source conditions and varia-
tional inequalities for nonlinear ill-posed
problems”, Appl. Anal. 89 (2010) 1705
1727.

4. R. Cipolatti and M. Yamamoto: “An in-
verse problem for a wave equation with
arbitrary initial values and a finite time
of observations”, Inverse Problems 27
(2011), 095006, 15 pp.

5. X. Xu, J. Cheng and M. Yamamoto: “Car-
leman estimate for a fractional diffusion
equation with half order and application”,
Appl. Anal. 90 (2011), 1355-1371.

6. O. Imanuvilov, G. Uhlmann and M. Ya-
mamoto: “Inverse boundary value prob-
lem by measuring Dirichlet data and Neu-
mann data on disjoint sets”, Inverse Prob-
lems 27 (2011), 085007, 26 pp.

7. K. Sakamoto and M. Yamamoto: “Initial
value/boundary value problems for frac-
tional diffusion-wave equations and ap-
plications to some inverse problems”, J.
Math. Anal. Appl. 382 (2011), 426-447.

8. O. Imanuvilov, G. Uhlmann and M. Ya-
mamoto: “Determination of second-order
elliptic operators in two dimensions from
partial Cauchy data”, Proc. Natl. Acad.
Sci. USA 108 (2011), 467-472.
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9.

10.

M. Bellassoued and M. Ya-
mamoto: “Stability estimate for a multidi-
mensional inverse spectral problem with
partial spectral data”, J. Math. Anal.
Appl. 378 (2011), 184 — 197.

M. Bellassoued and M. Ya-
mamoto: “Carleman estimates and an
inverse heat source problem for the ther-

moelasticity system”, Inverse Problems
27 (2011), 015006, 18 pp.

C. OEExE

. "Practice of industrial mathematics re-

lated with the steel manufacturing pro-
cess”, The T7th International ISAAC
Congress, 16 July 2009, Imperial College
of London, f % U A, AFi#EE (OCCAM
Lecture on Applied Mathematics).

EFERFOEE  HEIBEEELEREO
R : EEFEEORRE I E 2T, 2009 4
BEABEEIE TREATEDIEA Y ] |, 2009 ££ 10
A 24 B, ERERZEREGEER TR

. ”Uniqueness for 2D inverse boundary value

problems for second-order elliptic equa-
tions by partial data”, 29 April 2010, In-
terbational Conference on Inverse Prob-
lems, Wuhan University, Wuhan, $[E, #

. "Carleman estimates and inverse source

problem for the Navier-Stokes equations”,
13 June 2011, Conference ”"New Trends
in Analysis and Control of Nonlinear
PDEs”, INDAM, Universit 4 di Roma ”La
Sapienza”, £ # U 7, {RfFEE.

. "Anomalous diffusion of contaminants:

theoretical approach by fractional diffusion
equation”, 21 June 2011, Conference "In-
terfaces and discontinuities in Solids, Lig-
uids and Crystals”, Palazzo Feltrinelli -

Gargnano (Brescia), £ % U 7, fAf5:8H.

. 7Carleman estimates for partial differen-

tial equations and applications to inverse
problems”, 8 September 2011, "ICCES
Special Symposium on Meshless & Other



10.

Novel Computational Methods”, Zongul-
dak University, b/\ =, {B#5FHE.

. ”Coeflicient inverse problem for transport

equation”, 23 September 2011, Tech. Uni.
Chemnitz ”Chemnitz Symposium on In-
verse Problems 20117, K, HE#F#IE.

. "Inverse problems for a system of crys-

tallization of polymers by the time cone
method”, 13 October 2011, Conference ”
Control and Optimization of PDE”, Graz,
A=A YT, BEEE.

. "Mathematical analysis for fractional dif-

fusion equations: forward problems and
23 November 2011,
Conference ”BEuropean GDR Control of

PDEs”, Marseille, 7 7 » A, {353,

inverse problems”,

”"Recent uniqueness results by partial
Cauchy data for 2-dimensional stationary
equations”, 14 December 2011, Finnish-
Japanese-Korean Workshop on Inverse
Problems, University of Helsinki, 7 1 5

v, .

D. &%

1. My RN (BRERER -4 F£43
WHER): RS FTRRNO—BEREMEL a—
—HEO—EMER L. AFH

2. ERBESHIES VI (BEER -4 4

HEER): EMEOREE., F4R/ 7DIE
Hfb3EiR. &%

BT (BERERATHRERER - IR

FEDIDOBRAREKFEOHER (BFH)

B I - 2 (BETRETHIRREER) - B,

III @ 1 FEDODOBEREZDES (&
)

E. &+ - i

1

. (L) HiE

55 (KAKIZAWA, Ry-
ohei): Determining nodes for semilinear
parabolic evolution equations in Banach

spaces
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2.

(L) N h—R X¥Fr % (BECKERS,
Susanne): Mathematical analysis and nu-
merical methods for time fractional diffu-

sion equations

(L) V=9, 4 v (LIU, Yikan):
Forward and inverse problems for hyper-
bolic systems modelling the generation of

structures

(f&L) B8R 3 (FUJISHIRO, Kenichi):
Approximate controllability and related

results for fractional diffusion equations

F. {83 —e &

10.

11.

12.

13.

. Editorial board ” Journal of Inverse and Ill-

posed Problems”

. Editorial board ”Computer Mathematics

and its Applications” (the Hellenic Math-
ematical Society)

. International Advisory Board of ”Inverse

Problems”

. Editorial board of ”"Numerical Methods

and Programming”

. Editorial board of ”Journal of the China

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

. Editorial board of ”Journal of Mathemat-

ical and Physical Sciences”

. Editorial board of ” Applicable Analysis”

. Editorial Board of "Journal of Integral

Equations and Applications”

. Editorial Board of ”The Journal of World

Mathematical Review ”

Editorial Board of "IAENG International
Journal of Applied Mathematics”

Editorial Board of ” Inverse Problems in

Science and Engineering”

Editorial Board of ”Nonlinear Analysis:
Real World Applications”

Vice President of International Society for

Analysis, Applications and Computation



14.

15.

16.

17.

18.

Vice President of Inverse Problems Inter-

national Association

Institute of Physics (Great Britain) @ F#k
=58 (fellow)

(B F#HR) of East
China Institute of Technology {China)

Honorary professor

(FEE###) of Southeast
University (Nanjing, China)

Guest Professor

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

H #@#aAnhboeys—

1.

Oleg Emanouilov, Colorado State Univ.
VR 2348 H 31 H-11 B 20 H
BRI

we prove that if the Lame coefficient u is

: For the isotropic Lame system,

a positive constant, then both Lame coef-
ficients can be recovered from the partial

Cauchy data.

. Yichao Zhu, University of Oxford

I 020114212 A 27 H

”The Modelling of Dislocations in the
Early Stage of the Metal Fatigue”
BN

under cyclic loads is crucial for some fields

: Understanding fatigue of metal

in mechanical engineering. In this talk, a
quantitative description for the formation
of PSBs is proposed from two angles.

. Dietmar Homberg, (Weierstrass Institute)

B 20124203 A 06 H

”On the phase field approach to shape and
topology optimization”

EHEAK

ties of the respective phases, solid-solid

Owing to different densi-

phase transitions often are accompanied
by changes in workpiece size and shape.
In my talk I will address the reverse ques-
tion of finding an optimal phase mixture
in order to accomplish a desired workpiece
shape.

RRTABGEE « BIEERR E 2 i

1.

Study Group Workshop 2011
FrE 2348 A1 H-8A9H
http://sgw2011.imi.kyushu-u.ac.jp/
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10.

11.

12.

13.

. HY #E&

. MO BRI T 5 3 a

. R TIE

CEERDOORERROIZODALT 1 -

TN—TIRRES

Y2312 H 19 B-12 A 26 H
http://www.ms.u-
tokyo.ac.jp/geoe/activity /SG.html

& H B/E (YOSHIDA Nakahiro)

FE

. REERSHFEWMBERFO AT 7 —

XS WL R B OB

RN =R m— g OSA O EIRIEL
AT T 4 VT 4 OBAARE L BIREE
. BIREFREIBERBLR T CoIEREIC T 5

BELUL BEARAT DHE AL

. WRFHRORESREE D FEIRAL M & BR{CUE AR AT
- RO 5 —RI YT TR H—

LI BIT D IFFBF S B E BOBIRER

D77 AF v A~DIE TR
BIAE¥EMOY — K- 5 7H#E

L=zl
FLEtfEtTY 7 b =7 OB (YUIMA IT 7
=S/

(ZES BRI
SaEiiBun |
HERMA HF RN T L EAHEE

U

ERBIY Y IS LT Y m—
Va UTENIATRE L - L AR R OBIGE
258 & JERIH R L B ARAT

S & A ORRIRERR & T R

. Asymptotic expansion for a martingale

that has a mixed normal limit distribution

. Higher-order approximation of the distri-

bution of the power variation

. Change point problem for the volatility

process, and related limit theorems



10.

11.

12.

13.

. Construction of a quasi likelihood analysis

(QLA) for the volatility parameter under

the finite time discrete sampling scheme

. Nondegeneracy of the statistical random

field and QLA

. Limit theorems for a nonsynchronous co-

variance estimator under general depen-

dent sampling schemes

An application of the Hayashi-Yoshida es-
timator to finance: the lead-lag estimation
in the market

. Statistical package for simulation and sta-

tistical analysis for stochastic differential
equations {YUIMA II Project)

. Control variate method in the asymptotic

scheme

Machine learning and approximation of
the distribution

Adaptive estimation methods for stochas-
tic differential equations

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

nonsynchronous sampling.

Limit theorems and asymptotic expansion

for the conditional distribution

B. FE&im

1.

T. Hayashi and N. Yoshida :

chronous covariance process and limit the-

“Nonsyn-

orems”, Stochastic Processes and their Ap-
plications on-line (2010)

. EHAE  “EREROMREE B BE

(AR ESEREERITHRO B
KHEHF S, 40,1 (2010) 47-60

. N. Yoshida :“Polynomial type large devia-

tion inequalities and quasi-likelihood anal-
ysis for stochastic differential equations”,
Annals of the Institute of Statistical Math-
ematics online (2010)
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4.

10.

. T. Ogihara and N. Yoshida :

M. Uchida and N. Yoshida :“Esti-
mation for misspecified ergodic diffu-
sion processes from discrete observa-
tions. ESAIM: Probability and Statistics,
doi:10.1051 /ps /2010001

. M. Uchida and N. Yoshida :“Nondegener-

acy of Statistical Random Field and Quasi
Likelihood Analysis for Diffusion”, Re-
search Memorandum 1149 the Institute of
Statistical Mathematics (2011).

. HH RE SRROBROHEE IR T S RE

. BEETECGE, 59, 1 (2011) 125-140.

“Quasi-
likelihood analysis for the stochastic dif-
ferential equation with jumps”, Statistical
Inference for Stochastic Processes, 14, 3
(2011) 189-229

. M. Hoffmann, M. Rosenbaum and N.

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

appear in Bernoulli

T. Hayashi, J. Jacod and N. Yoshida : “Ir-
regular sampling and central limit theo-
rems for power variations: the continuous
case”. to appear in Annales de 'Institute

Henri Poincaré

S. M. Iacus and N. Yoshida :“Estimation
for the change point of the volatility in a
stochastic differential equation”, to appear
in Stochastic Processes and Their Applica-

tions

C. nEER#

1.

Statistical inference for volatility and re-
lated limit theorems. Market Microstruc-
ture, Confronting Many Viewpoints, In-
stitut Louis Bachelier,
2010.12.7

Paris, France,

. Limit theorems in asymptotic statistics

for diffusions. Asymptotical Statistics of
Stochastic Processes VIII, Université du
Maine, Le Mans, France, 2011.3.21



10.

D.

1.

. Qualsi-likelihood analysis and limit the-

Statisti-

cal inference and numerical analysis of

orems in volatility estimation.
stochastic processes: probabilistic tools
and application to financial econometrics
Universita’ Degli Studi Di Firenze, Novoli,
Firenze, Italy, 2011.3

. Nondegeneracy of a statistical random

field and its applications. Statistical Meth-
ods For Dynamical Stochastic Models, dai,
Heidelberg, Germany, 2011.6.18

. INEE sk VRRE B, FE AL Lead-Lag

HEEZXBWEAET —Z OO0, 2011 4
EFEBEESE A RE, N KBFEE S Y
23R 2011.9.6

. Asymptotic expansion and implementa-

tion by YUIMA II. Measuring Risk Con-
ference, Bendheim Center for Finance,
Princeton, USA, 2011.10.8

Estimation of volatility: limit theorems
and applications. #RFEOEERMENT, [FE4E
K5 PR30, 2HE8E, 2011.10.15

. ATV a VRO 7o DT R O ELAE.

HEBEc kAT a5 s —
Bt &L ~0EAl—, ERAKFET
FER. 2011.12.14

. Nondegeneracy of a statistical random

field and its applications to volatility esti-
mation. Statistical Analysis and Related
Topics: Theory, Methodology and Data
Analysis, KR RKFRZEFFEBRZHTHR,
2011.12.17

Nondegeneracy of a statistical random
field and its applications II. Statistics
for Stochastic Processes: Inference, Limit
Theorems, Finance and Data Analysis,
Institut Louis Bachelier, Paris, France,
2012.3.13

R
BEMAHE - BREHZE T BEREFO

AF. BRI R L O iR D L%
FERL LTz, (BOEERFPR - 4 FABHER)
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2.

FERE TV LR FIE - BERFRET 1L 3t
TNE L TOERRBERSARESE, Tb
WX DR A OFEEHERNEIC OV CREHR L
Te. HEEEORE, HELEK, MRS,
BB, Eeion, HfHE, B, B
R, Wt o8, M, &
DEHIRHE, NMRH#EEHICELTRALE.
(BEHT 7 F 2TV —Hit7Ta s/ 7 b &
HEE - BRER 4 A LERR)

. SRt B ORIR R IV - RERFIARAT - #ERIB

ROMEHER OLEL AT L. RO
RO —RIEX, HRMH TR OREHE
BRZOWTHBA L7z, (B KERT - BEEE
T FaT VT e ST ALIEER)

. BB XTI B~ OIS

LR, MAEE~DEH,
BRBIIH T 2 LHEABRRERNEX L 5
UL EFRAT DR B L CEREIRFEE L
7o, (BERERE - HFEHER)

E. &L - #Etis

1.

2.

(L) /bt R: An estimator for the cu-
mulative co-volatility of nonsynchronously

observed semimartingales with jumps

(f53:) BFATEST: The optimal step sizes in

temporal difference learning

F. /g —r R

1.

2.

3.

Bernoulli Society, Executive Committee
AR RHESERE
H ARG F=iT#EE

BART 7 F a7 U —2iER

. Statistical Inference for Stochastic Pro-

cesses, editorial board

. Annals of the Institute of Statistical Math-

ematics, associate editor

. ESAIM: Probability and Statistics, edito-

rial board

. 8th World Congress in Probability and

Statistics, July 9-14, 2012, Istanbul, Pro-
gram committee



. 59th ISI World Statistics Congress 2013
in Hong Kong, ISI Scientific Programme
Committee

10. The 2012 Barcelona International Confer-
ence on Advances in Statistics, Scientific

committee

11. BRI LA AT v a v ro4v v F—
& EREBR~DOER—, ERRETE

#£,2011.12.14 (Organizer)

12. Statistical Analysis and Related Topics:
Theory, Methodology and Data Analysis,
FORRFERFGeERR AR 75, 2011.12.15-

2011.12.17 (Organizer)

13. Statistics for Stochastic Processes: Infer-
ence, Limit Theorems, Finance and Data
Analysis, Institut Louis Bachelier, Paris,

France, 2012.3.12-2012.3.13 (Organizer)

G XK
% 1 | B AR ER PR EEE (2007)
% 14 B H AHEEHEEE (2009)

H. #s4nboey s —

1. Stefano M. Iacus (University of Milan)
2011.8.29-2011.10.1 “YUIMA II for statis-
tical analysis and simulation for stochas-
tic differential equations”, 2011 FE#E
BEFREE KR, TUNKFFEx v /3R
(2011.9.6)

. Chenxu Li (Peking University) 2011.12.15-
2011.12.19 “On maximum-likelihood esti-
mation for diffusion models from discretely
sampled data”, Statistical Analysis and
Related Topics: Theory, Methodology and
Data Analysis, B RKFEREBTEIHE ZH
Ze# (2011.12.15)

. Mark Podolskij (University of Heidelberg)
2012.3.23-2012.4.4
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BELLASSOUED, Mourad
A. TR E

My research field is inverse problems in par-
tial differential equations. In particular, I am
interested in the determination of coefficients
in evolutions equations. I describe my activi-
ties during my stay at the Graduate School of
Mathematical Sciences in 2011.

During my stay, I submitted 6 papers in jour-
nals with peer review systems and one lec-
ture note. For proving the uniqueness and the
conditional stability for the coefficient inverse
problems by means of finite numbers of obser-
vations, the key is the Carleman estimate.

A Carleman estimate was first established by
Carleman in 1939 for proving the unique con-
tinuation for a two-dimensional elliptic equa-
tion. Since then, it has remained an essen-
tial method for proving the unique continua-
tion properties for partial differential operators
This tool has
been refined and generalized by many authors

with non-analytic coefficients.

and plays now a very important role in control
theory and inverse problems. Calderon in 1958
gave very important development of the Carle-
man method with a proof of an estimate using a
pseudo-differential factorization of the operator
and initiated one method by singular-integral
in microlocal analysis. Hérmander shows that
the microlocal method can provide the same
estimates with weaker assumptions on the reg-
ularity of the coeflicients of the operator.

The main interest lies in an inverse problem
of identifying unknown coefficients of the wave
equation from measurement on lateral bound-
ary. The problem is attractive to many re-
searchers, since it is a mathematical model in
geophysics of finding properties of geophysical
media by observation of wave fields on a part
of the surface of the Earth.

We wish to know condition for the uniqueness
of solutions, but the uniqueness has not been
shown for the case of anisotropic media. Proofs
of uniqueness theorems of multidimensional in-
verse problems for differential equations are

based on the following two points;

o the Bukhgeim-Klibanov method



e Carleman estimates near the boundary for

boundary value problems.

Originally the method by Carleman esti-
mates for inverse problems, was introduced by
Bukhgeim and Klibanov in 1981 as a powerful
tool for proofs of global uniqueness results for
multidimensional inverse problems with a sin-
gle or a finite number of measurements. Grad-
ually different authors have started to success-
fully modify and apply their method to estab-
lish the Lipschitz stability as well as the Holder
stability for hyperbolic and parabolic ill-posed
Cauchy problem as well as inverse problem.

I develop the Bukhgeim-Klibanov method to
prove the uniqueness and the conditional sta-
bilty for the coefficient inverse problem for
anisotropic systems and coupling systems in

mathematical physics.
B. FRim

1. M. Bellassoued and M. Yamamoto: “Car-
leman estimates for anisotropic hyperbolic
systems in Riemannian manifolds and ap-
plications”, Lecture Notes in Mathemati-
cal Sciences, The University of Tokyo, 119
p, 2012.

2. M. Bellassoued and M. Yamamoto: “Car-
leman estimate with second large parame-
ter for second order hyperbolic operators
in a Riemannian manifold and applica-

tions in thermoelasticity cases”, Applica-
ble Analysis 91 (2012), 35-67.

. M. Bellassoued and M. Yamamoto: “Car-
leman estimates and an inverse heat source

problem for the thermoelasticity system”,
Inverse Problems 27 (2011), 015006.

. M. Bellassoued, M. Choulli and M. Ya-
mamoto: “Stability for multidimensional

inverse spectral problem with partial spec-

tral data”, J. Math. Anal. Appl. 378
(2011), 184-197.
5. M. Bellassoued and Ferreira, David

Dos Santos:  “Stability estimates for
the anisotropic wave equation from the
Dirichlet-to-Neumann map”, Inverse

Problems and Imaging 5 (2011), 745-773.
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6. M. Bellassoued, and Ferreira, David Dos

Santos:  “Stable determination of co-
efficients in the dynamical anisotropic
Schrodinger equation from the Dirichlet-
to-Neumann map”, Inverse Problems 26

(2010), 125010 (30pp).

M. Bellassoued and M. Choulli: “Stabil-
ity estimate for an inverse problem for
the magnetic Schrédinger equation from
the Dirichlet-to-Neumann map”, Journal
of Functional Analysis 258 (2010), 161-
195.

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

mamoto: “Stability estimate for an in-
verse wave equation and a multidimen-
sional Borg-Levinson theorem”, Journal of
Differential Equations 247 (2009), 465

494.

. M. Bellassoued and M. Choulli:

rithmic Stability in the dynamical inverse

“Loga-

problem for the Schrédinger equation by
arbitrary boundary observation”, J. Math.
Pures Appl. 91 (2009), 233-255.

10. “De-

termination of a coefficient in the wave

M. Bellassoued and M. Yamamoto:

equation with a single measurement”,
Appl. Anal. 87 (2008), 901 — 920.

D. &

HIMEECE (BEERERR): M BRES RO
HIHME - ERMEREORO —BEFE, h—L <
VEMEOREH L F OIS L L CRE T
B ONCAREIR E W RIBEIC R T 5 St T 2 e
i,  &EEH

# % (LIU Chun)
A. BFEEE

1. Continued to work on general energetic
variational approaches for the modeling of
complex materials. Focusing on applica-
tions in biology and physiology (dynam-

ics of vesicle membranes, ion channels and



fluid-structure interactions) and alterna-

tive energy resources (fuel cells, solar en-

ergy)-

. Continued working with the group of Bob
Eisenberg of Rush Medical School to es-
tablish the EnVarA methods to study the
ion channel dynamics. The preliminary
results in the channel selectivities and
Hodgson-Huxley types of phenomena have
caught attentions of other communities in

biology, physics and chemistry.

B. ®&im

1. Y. Hyon, Q. Du and C. Liu: “On some

probability density function based moment
closure Approximations of micro-macro
models for viscoelastic polymeric fluids”,
Journal of Computational and Theoretical
Nanoscience 7 (2010) 756-765.

. H. Sun and C. Liu: “The slip boundary
condition in the dynamics of solid particles
immersed in Stokesian flows”, Solid State
Communications 150 (2010) 990-1002.

. R. Eisenberg, Y. Hyon and C. Liu : “En-
ergy variational analysis of ions in water
and channels: Field theory for primitive

models of complex ionic fluids”,; J. Chem.
Phys. 133 104104-1-23 (2010).

. S. Zhang, C. Liu and H. Zhang : “Numeri-
cal Simulations of Hydrodynamics of Ne-
Effects of Kine-
matic Transports”, Commun.
Phys. 9, No. 4 (2010) 974-993.

matic Liquid Crystals:
Comput.

. Y. Hyon, R. Eisenberg and C. Liu: “A
Mathematical Model for the Hard Sphere
Repulsion in Ionic Solutions”, Commun.
Math. Sci. 9, No. 2 (2011) 459-475.

. C.-C. Lee, H. Lee, Y. Hyon, T.-C. Lin
and C. Liu: “New Poisson-Boltzmann type
equations:  one-dimensional solutions”,
Nonlinearity 24 (2011} 431-458.

. J. Hua, P. Lin, C. Liu and Q. Wang :
“Energy law preserving C° finite ele-
ment schemes for phase field models in
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10.

. X. Yang, M. G. Forest.

two-phase flow computations”, Journal of
Computational Physics 230 (2011) 7115-
7131.

. J. H. Adler, J. Brannick, C. Liu, T. Man-

teuffel and L. Zikatanov : “First-order sys-
tem least squares and the energetic varia-
tional approach for two-phase flow”, Jour-
nal of Computational Physics 230 (17)
(2011) 6647-6663.

C. Liu and J.
Shen: “Shear cell rupture of nematic liquid
crystal droplets in viscous fluids”, Journal
of Non-Newtonian Fluid Mechanics 166
(2011) 487-499.

Y. Mori, C. Liu and R. S. Eisenberg :
“A model of electrodiffusion and osmotic
water flow and its energetic structure”,
Physica D: Nonlinear Phenomena 240 (22)
(2011) 1835-1852.

C. OEERE

. On ionic fluids and ion channels, De-

partment of Mathematics & Croucher
Lab, Department of Mathematics, Hong
Kong University of Science and Technol-
ogy (China), 2011 £ 1 5.

. Energetic variational approaches for ionic

fluids, International Conference on Par-
tial Differential Equations in Fluid Me-
chanics and Material Sciences, Guangzhou
(China), 2011 %21 A.

. Energetic variational approaches in mod-

eling of ionic solutions and ion channels,
Science at the Edge: Interdisciplinary Bi-
ological/Physical Science Seminar Series,
Michigan State University, East lancing
(USA), 2011 £ 3 R.

. Energetic variational approaches in mod-

eling of ionic solutions and ion channels,
Mathematical Biosciences Institute, Ohio
State University, Columbus (USA), 2011
E4H.

. Energetic variational approaches in mod-

eling of ionic solutions and ion channels,



10.

11.

12.

13.

14.

Joint PSU/PKU workshop on complex flu-
ids, Beijing University (China), 2011 % 5
A.

. Energetic variational approaches in mod-

eling of ionic solutions and ion channels,
Center for Nonlinear Analysis, Carnegie
Mellon University, Pittsburgh (USA), 2011
£5A1.

CNA workshop on macroscopic modeling
of materials with fine structure, Center for
Nonlinear Analysis, Carnegie Mellon Uni-
versity, Pittsburgh (USA), 201145 A.

. Free interface motion and viscoelasticity,

International Conference, Northwest Uni-
versity, Xi’an (China}, 2011 426 A.

. Partial differential equations modeling flu-

ids and complex fluids, Centre for Nonlin-
ear Studies, Northwest University, Xi’an
(China), 2011 £ 6 H.

Energetic variational approaches in mod-
eling of ionic solutions and ion channels,
workshop on Nonlinear Partial Differential
Equations, Zhejiang University, Hangzhou
(China), 2011 4 6 H.

On complex fluids, public lecture, Zhejiang
University, Hangzhou (China), 2011 £ 6
A.

Energetic variational approaches in mod-
eling of ionic solutions and ion chan-
nels, 2011 International Conference on Ap-
plied Mathematics and Interdisciplinary
Research, Nankai

(China), 2011 £ 6 A.

University, Tianjin

Topics in nonlocal and partial differen-
tial equations, Department of Mathemat-
ics, Soochou University (China), 2011 4 7
A.

Energetic variational approaches in mod-
eling of ionic solu tions, Institute of Nat-
ural Sciences, Shanghai Jiao Tong Univer-
sity (China), 2011 £ 7 B.
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15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

Free interface motion and viscoelastic flu-
ids, IR HFREAGRIR L VRV U A, dHiE
ERFHELR, 2011 £ 8 A 23 H.

On complex fluids, Conference on Devel-
opment of Partial Differential Equations,
Nanjing University of Aeronautics and As-
tronautics (China), 2011 49 H.

Energetic variational approaches for ionic
fluids, &5 EF D720 OEFEF IS, HAK
FRFGHERFHITER, 2011410 A5 8.

Energetic variational approaches in ionic
fluids and ion channels, HE K% +HFE
=, 2011 4E 11 A.

Energetic Variational Approaches in Com-
plex Fluids, SIAM Conference on Analy-
sis of Partial Differential Equations, San
Diego Marriot Mission Valley (USA), 2011
#£11 H16 H.

Free interface motion and viscoelasticity:
An energetic variational approach, Trans-
port Processes at Fluidic Interfaces — from
Experimental to Mathematical Analysis,
RWTH Aachen (Germany), 2011412 4 5
H.

Energetic variational approaches in model-
ing the ionic fluids and ion channels, Uni-
versitdt Erlangen-Niirnberg (Germany),
2011 £ 12 A.

Energetic Variational Approaches for
Complex Fluids, The Fifth Winter School
on Applied Mathematics (WS2011), City
University of Hong Kong (China), 2011 &
12 H 12 B-16 B.

Energetic variational approaches for gen-
eral diffusion in ionic fluids, Workshop on
Mathematical Models of Electrolytes with
Application to Molecular Biology, Taida
Institute for Mathematical Sciences (Tai-
wan), 20124£1 A 5 H.

Energetic variational approach: general-
ized diffusion, stochastic differential equa-
tions and optimal transport, PDE EfZATHF
KR, FORRERFEGEER LR, 2012
#£2H1B8.



25.

26.

27.

28.

D.

1.

Energetic variational approaches in ionic
fluids and ion channels, Chinese Academy
Of Sciences (China), 201242 5 5 H.

Energetic variational approaches in ionic
fluids and ion channels, The 2012 WPI-
AIMR Annual Workshop, Rk KZFEF4y
AP EE SR SEE, 2012 422 A 18 H.

On electrorheological fluids and ionic solu-
tions, RN I F—, I RKZEFHIEE,
201243 B 8 H.

BRERIRIZOWT, HREER - SOER FRES,
HAERFERFGEEB AR, 2012 4 3
A 16 B.

=

EAEBE R R]E 2 IV Complex fluid : Ba-
sic analysis, modeling for complex fluids,
energetic variational approaches (¥R
Peig), 2012410 A 18 H-11 A 1 AH.

F. xtABF9E— 2 2

. Institute for Mathematics and Its Applica-

tions, University of Minnesota, Minneapo-
lis (USA), Associate Director (2008 #—
2010 4F)

. Department of Mathematics, Penn State

University, University Park (USA), Asso-
ciate Head for Graduate Studies (2007 4~
2008 £, 2010 422011 4F)

. Department of Mathematics, Penn State

University, University Park (USA), &5&E&8
FIZE (1995 £-)

. Communications in Mathematical Sci-

ences RELR

. SIAM Journal on Mathematical Analysis

mEER

. Kinetic and Related Topics #fREZEB
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# % 8 (Associate Professor)

2B K& (ASUKE Taro)

A. BFFEREE

MUETRIC R BATR R ERHEEICOVWT, KR
PR OME % hOIZAFR L7z,

I studied transversely holomorphic foliations
mostly from the viewpoint of secondary char-

acteristic classes.

B. ERim

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

2. T. Asuke: “On the Fatou-Julia decomposi-
tion of transversally holomorphic foliations
of complex codimension one”, Advanced
Studies in Pure Mathematics 56 (2009)
39-47.

3. T. Asuke: “On the Fatou-Julia decomposi-
tion of transversally holomorphic foliations
of complex codimension one”, ‘Differen-
tial Geometry’, Proceedings of the VIII In-
ternational Colloquium Santiago de Com-
postela, Spain, 7-11 July 2008, World Sci-
entific (2009) 65-74.

4. T. Asuke: “On the Fatou-Julia decompo-
sition of complex codimension-one trans-
versely holomorphic foliations (HEERK
7t 1 ZEE D FATOU-JULIA #2122\ 0),
RIMS Kokyuroku No. 1661, Differential
geometry of foliations and related topics
on the Bergman kernel, July 2009, 1-20.

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

6. T. Asuke: “On Fatou-Julia decom-
positions of pseudosemigroups”, RIMS
Kokyuroku No. 1699, Integrated Research
on Complex Dynamics and its Related
Fields, July 2010, 137-143.
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7. T. Asuke: “On Fatou-Julia decompo-

sitions of pseudosemigroups II”, RIMS
Kokyuroku No. 1762, Research on Com-
plex Dynamics and Related Fields, Nov.
2011, 125-133.

C. AR

1. A Fatou-Julia decomposition of complex

codimension-one foliations, Global and Lo-
cal Aspects of Holomorphic Foliations. In
Honor of the 60th Birthday of Alcides Lins
Neto, IMPA, Angra dos Reis, 77 VL,
2008/02/15.

. On the Fatou-Julia decomposition of

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

. BRKRKT 1 ERE D Fatou-Julia 5EIZD

W, RO ET &~ T~ U, R
BERARATHTIRRT, 2008/12/15,16.

. Sur la décomposition de Fatou-Julia

d’'un feuilletage transversalement holo-
morphes de codimension complex 1,
Séminaire Géométrie — Topologie Dy-
namique, Département de Mathématiques
de la Faculté des Sciences d’Orsay, 7 7 >
A, 2009/03/18.

. Une construction de mesures d-conformes

pour des feuilletages transversalement
holomorphes de codimension complexe
1, Dynamique et Géométrie complexes,
Département de Mathématiques de la
Faculté des Sciences d’Orsay, 7 7 » &,
2009/03/20.

. Comparing Julia sets, 3% /1F3% & D

B FOREGRIFTIE, HEKFEEMTH
FoFTE L ORERFEREREAR - IR
ZeEt, 2009/12/17.

. A Fatou-Julia decomposition for trans-

versely holomorphic foliations, % 53 | &



Bimy RO A BARKREFT T A b,
2010/11/22.

8. On Fatou-Julia decompositions, 2010
BRNERBRES — BRENFREZD
Ains oMt — (FRERLEAREBET
TRE) , WEBKRF, 2010/12/9.

. Infinitesimal deformations of foliations and
Cartan connections, Geometry and Dy-
namics, Todai Forum 2011, UMPA ENS-
Lyon, 7 7 A, 2011/10/17.

MIES 72 3R R R O JE B M & ok
IZDWT, 2011 FEERIFRMRES -
BRITFROBEHOBIE -, RELK R
HFRFZERT, 2012/1/26.

10.

D. =%

1. B I : AR AR, BRI
BT 2EBNIRERIONTERETHESRL
e, (BERFEMATHRIEHER)

. BERRIL: ZEBEBOWES DAME
#. ELEBHBOMBE S OB 2 FH
WCOWTHEREE Lz, (BBRFMATHR
EEER)

. BoEEEWE (RERR) - RAIFEXG (FH)
s BEMPT RS FAVBICET A AME
]/ BRI MVBICEE LS
BEWS OBATHERTHER L.
BRER - 4 FALEES)

F. 35584 — e 2

1. 35 HF RER, BAEEES (2011/6
£T) .

2. AAEFERREER

3. MRS THERBITHT MLy - EEE
& & # DJED, Workshop on holomorphic
vector fields and foliations, and related
topics), 2011/12/9-11, BEAKZHE® I F—
N R EBWNER (M) ZEHELE.
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—# {8& (ICHII Shingo)

A. WFEEE

aAyEa—F Ry N7 ERBEEFTR R
NTD—o 77V r—a VBT AHEE21T-
TW5,

HWEXYy ARy NU—7BRADOEKDRE
HEWEROEREX 2 ) T s BEERoTH
5. BEEIZS&fE, £ LTERAOESLE
DEFBITNZ DT, REIIBITHEHREX=
U7 4 - ERGEEROEBREMEREX 2 Y
T4 WY R ET SMEST, BIMRE
FITHHE2ER L.

BGP ORERBBREHEOFEM R BN EE 2 EE T
LHIERALUE—Ry NORE L RERERIC
BOTEETHDLZ LIFELTRINTWVSE,
FERBBNIC BT 2 —L (RY V) Ic kA%
REZTFTOOGHETIERO MR UOHELE
A7 EPEMICEGRT 220, LT LLEREY
WHEATED L OREMIEL TN D EIEIER
20N, AS ~DRBEDBIRMEN E D X 5 ITEE
TOPERRETDHZ &% BEIZ BGP RREE®R
P REICEBETHEREE L TE7Z. Routeviews
project DEELD vantage point (BT, FjiE
FJRE7: AS DR BERMED X v b U — 7 FEEHE
T AEERR D &, BT CTHEEBEENC
BETIZATEEIEARLRNIA TR S
ZERGhoTo. Zhid, vantage point & 725
AS 238D external link DEEFILO S IEE
THbLDEEZON, Xy bU—JEK - ER
FEETARA L PELTEOBITRZENT
LRSS S, (FHRUEYS, BTFEE
EESETERTE)

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

Recently, the most important issue in the cam-
pus network operation is the information secu-
rity control. In this year most of my time was
consumed in the study and analysis of various
security threats (including information ethics
issues) and the implementation of the informa-
tion security policy in the university.

It is widely recognized that detailed under-
standing of the dynamic behavior of dissemi-
nation of routing information via BGP is quite
important for the sound development and sta-

ble operation of the Internet. However, we



are still far from its understanding practical
enough to be applicable to the realistic opera-
tional requirements. It is partly due to the com-
plex interactions between the Internet topology
and the information dissemination dynamics. I
have been preparing the vast amount of BGP
routing information which are made open to
the public in order to study the transporta-
tion of path diversity among ASes. By looking
into the variance of path diversity for the ASes
which are reachable from vantage points of the
Routeviews project against the distance over
the networks, it is found that there two types
in the vantage points: for one type the path
diversity decays roughly exponentially, and for
another it does not decay. The difference could
be attributed the variance of the locations of
the external links of vantage point ASes. This
point can be utilized to enhance route diver-
sity, robustness and the traffic engineering in

the network design and operation.

B. BEHX
1. ~HEEFE: 40—y NIRRTy —1L7T
U—]| @ES, B EREEZES T H

%, 107 (2007), 35-40. (IFHNIEZLL2HF
ZeH s, No.53 (2007), 35-40, IXRINZE)
HEE ARy IR — LT
U—] #E5, ETEHaEEagE /A

TF = H T, No. 7(2008), 59-67.

C. DEERE

1. T4 =%y MIAFr—AT7 U —] BHE

5, EFEMEEERA V5 —Fy L7 —%
7 F RS RN AR R

Z—3% v MRS, 2007.5.30.
LR

1. FHEEE L IL HEAEFREED TS
ECHEBIIRAa P —F bRy PU—
BT AR L B AE R I L - THKRE
5. (3FEARTESR)

. (BEEIIHRRERS 2%
EAREE THEER] 25t UETHE
A 7z 1904 1) MHFENGER] &, &
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F. MRS —E R
1. HARFEINREKEEH HFEEERE 163
A F =3y MR EZERSEEELR

. ERLERLRIGE (T F TRy
AT LADOHEE - E - THEWN BESRE
E£XRE

3. EFHFEHRBEERA VF—Fy N T—%F
7 F v HREESEMER
4. BEFERBEFSHEE “Special Section

on Deployment and Operation of New In-
ternet Technology: Challenges and Ap-
proaches” FEIEHSUMSERERR

5. EFERBEFRHHE «
on Future Internet Technologies against

TSNS RES R
- BRI B RBTR S T
Pk v U — 2 BREER

B R T B 2 A S S
ARRBEFSUREALER

8. RHANREETY - BEIHERRES
BEEFEELEA

. RB B B (AT S D R
RETET

— IR AR R B2 R
FHIERLKAER

Special Section

”—W

Present Crises

10. SEHE

11. Program Committee member, The 2010
International Symposium on Applications

and the Internet (SAINT2010).

12. Program Committee member, The 2011
International Workshop on Computer Im-

age and its Applications (CIA-11).

13. Program Committee member, The Third
International Workshop on Computer Im-

age and its Applications (CIA 2012).

14. The 4th
IEEE International Conference on Ubi-

media Computing (U-Media 2011).

Program Committee member,



15. Program Committee member, The 5th
IEEE International Conference on Ubi-
media Computing (U-Media 2012).

16. Program Committee member, The 2011
International Conference on Multimedia,

Computer Graphics and Broadcasting
(MULGRAB2011).

G. %g
EFERBEERA L F—Fy N XTI F
o4 (2007 (H19) £ A F—FRy b T —
X7 7 F v HFRE] 2008455 .

fEZE % (INABA Hisashi)

A TFEEEE

ANBZER X OBRREREE R T 2 EELE
KRBTV DORR% L BT — B L7 BF%ER
BTHDA, 2011 EEEZUT OB EIT-72
[1] AHREASRE TICB T 2 EARAHAEROE
= LBAERZ O ADFE, BHEIBITHER
HAEROESIT, AR MEGABOBREROERIE
RORRICEELRVWERROTREAUCL L5
WTERbEh TE e, —F, BPEEDLEEER
A OBEIREEERE ST SE . B
HERFET 2HEAER DR, £5 LX)
REIZR T D EUERIT 2V LEEBERE DR
E&HEE 522 X5 7%, BREEELLSOIEE
A3, ZiLE T Heesterbeek and Roberts, Bacaér,
Thieme, Wang and Zhao EDEHIZ L - TRE
ENTE, ABETIE, B/ I — FHRIED
BRI FER S 2T LB —HRIZFELAH (uniformly
primitive) THivEL, 7 ar & 4 FOREKELK
fRESLDZEEARL, ENIZH ESNT, BE
H sy HRER2 VY Uik McKendrick B O{R#4Y
FRRATRINDIFEHN AT A—F % & Ok
B (BRE) =7 I LT, Bacaér, Thieme,
Wang and Zhao Z X % EARHFAELRS L Ok
RIEMFBOER L EHER L CREREZ TR L,
2] —EBRETICBIT2EABEEROES
LREBRZBOBR AP T, FHREEB R
TEY —BOEHREICBVWTALRKEORE
B2 BEREEEROF - REREFRE L,
ZOF e AT AR, BT A — 2Tk
T 5HERGAZREROGHICERT LD
FEOERSERAR (HARHEEEHR : generation
evolution operator: GEO) iZ k> TER IS
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RO/ NV ADSEZROEBE L LTES
Eha, ZOERE GEO X, B LIREER
LB LTRSS N R ERIIZBITIA 0D
HRDIMIHER T D202, EHFEHER)EH
RTH Y. POEFRRILV LAPREICS
TARBEREARBIIFFICE L TEFFEn i
ROMIERTHIERFRE L LT, Z ot RHE
TERZENOBRICEIND, bz, BEED
WREEEICTE Y AR SN R EZE/f =T
{ERT 5 AIEEERARIC L 2 RO L BER
B, BHERRIC > TRHERIERRZRONER
BICBILEIND LW FRIIL-T, EFRE
LEHIRREICBIT ARERIEARIZEL S Ry ©
HRBIRBRY SIS EBHALNE RS, &5
WCERRE L AHMRREICB O TIE, FiERI
£% Ry 1 GEO DAY pMARERIZ—EK L,
DEIIITERDERIZBIT HREREAREDOR
R MERII—BTEZ EBRREND, Lz
BoT, GEO (T X5 Ry DEZEIL Diekmann-
Heesterbeek— Metz (2 L A EFRERIIBITS
Ry, Bacaér-Guernaoui (2 X 2 FHBRER BT
% Ry DR E RIRED, LPLARBL, ZD
FEBRIZ LD —MEFREIZBIT S Ry BNEIC
GEQ DAY MR ELTEZLNDNE D
ML EEbho TR,

8] EEBRETICBIT D4 A THEEERDES
L ZDICHOSE | RIEREBE T OB E(L
EAREE T AZIRWTIE, BAREAER (R,) &
EHIZF A TRIBAER (T) OBMSNREARY T
bb, FATHEAEERL. ZRECEGKEE
EEVAT KRBT, BEDEA T (F—Fy
N OEEREOBEESMOS BICAET D
FEOEEEOFEEHE LTERI DN, 2
ITHERILIEBIIEEETIREEOLR
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A T ORBGHEFRITHRIEA~DOICHFI &R LT,

My main concern is mathematical analysis and
model developments for structured population
models in demography, epidemiology and the-
oretical biology. Research topics in 2011 are as
follows:

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

The concept of the basic reproduction number
is the most important idea in epidemiology for
infectious diseases and demography. The ba-
sic reproduction number for infectious diseases,
denoted by Ry, is defined as the average num-
ber of secondary cases produced by a typical
primary case during its entire course of infec-
tion. Mathematically, the basic reproduction
number is calculated from the next generation
operator that is derived from autonomous dy-
namical systems describing the epidemic inva-
sion process, so epidemic parameters are as-
sumed to be time-independent. However, it
is well-known that infectious disease parame-
ters for many diseases (common childhood dis-
eases, tropical vector-borne diseases, etc.) have
seasonal variation, so several authors recently
have developed ideas for the basic reproduction
number for epidemic systems with time peri-
odic parameters. In this research, first we have
proved that a uniformly primitive, periodic evo-
lutionary system has a Floquet—type exponen-
tial solution, which dominates the asymptotic
behavior of the basic system due to weak ergod-
icity. Then we have shown that the definition of
the basic reproduction number for periodic sys-
tems introduced by Bacaér and Guernaoui can
be naturally induced from the existence of the
exponential solution, and the threshold princi-
ple for population growth can be extended to
the periodic system.

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

In this research, we introduce a new definitions
of Ry in a heterogeneous environment based

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

and generational interpretation.

[3] The definition of the tyep-reproduction
number in heterogeneous environments and its
applications:

In the context of mathematical epidemiology,
the type-reproduction number (TRN) for a spe-
cific host type is interpreted as the average
number of secondary cases of that type pro-
duced by the primary cases of the same host
type during the entire course of infection. Here,
it must be noted that T takes into account not
only the secondary cases directly transmitted
from the specific host but also the cases indi-
rectly transmitted by way of other types, who
were infected from the primary cases of the spe-

cific host with no intermediate cases of the tar-



get host. Roberts and Heesterbeek (2003) have
shown that T is a useful measure when a par-
ticular single host type is targeted in the dis-
ease control effort in a community with various
types of host, based on the fact that the sign
relation sign(Ro — 1) = sign(7 — 1) holds be-
tween the basic reproduction number Ry and
T. In fact, T can be seen as an extension of
Ry in a sense that the threshold condition of
the total population growth can be formulated
by the reproduction process of the target type
only. However, the original formulation is lim-
ited to populations with discrete state space in
constant environments. In this research, based
on a new perspective of Ry in heterogeneous
environments (Inaba 2011), we give a general
definition of the type-reproduction number for
continuously structured populations in hetero-
geneous environments and show some examples
of its computation and applications to disease
prevention policy.

B. &R

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

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

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

ference of unobservables and dependent

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

L. M. A. Bettencourt and C. Castillo-

Chavez (eds.) Mathematical and Statisti-

cal Estimation Approaches in Epidemiol-

ogy, Springer, pp. 53-87.

. H. Inaba (2010}, The net reproduction
rate and the type-reproduction number

in multiregional demography, In Vienna
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Yearbook of Population Research 2009, pp.
197-215.
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QIEDZ A THIFEEH L ZOEM, 8
FRETHFFERTREZCSk 1704 58 6 RIS EF D
Hiw & £ DIGA] |, pp. 22-30.

. FBIE #F (2010), TA~v 7 cwurr RY v
7 FRE-BYERITO XA I 7 X, 3
Fl2 No.564, pp. 65-70.

H. Nishiura and H. Inaba (2011), Estima-
tion of the incubation period of influenza A
(HIN1-2009) among imported cases: Ad-
dressing censoring using outbreak data at

the origin of importation, J. Theor. Biol.
272: 123-130.

. H. Inaba (2011), On a new perspec-
tive of the basic reproduction number
in heterogeneous environments, J. Math.
Biol. DOI 10.1007 /s00285-011-0463-z On-
line First, 14 August 2011.

. VI 1 - RREE F (2011), BME OFIEIC X
DRV R BAOFMFIE, THEHECE §
59 %% 2 5, pp. 267-286.

10. H. Inaba, (2012), The Malthusian param-
eter and Ry for heterogeneous populations
in periodic environments, to appear in

Math. Biosci. Eng. 9(2).
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[ LR FERBEE TR 105 3, 2010 £
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. H. Inaba, The basic reproduction number
for infectious diseases in heterogeneous en-
vironments, The 3rd Conference of Com-

putational and Mathematical Population



Dynamics, Bordeaux, France, From May
31 to June 4, 2010.

. H. Inaba, On the definition of the basic re-
production number for infectious diseases
in heterogeneous environments, The 3rd
China-Japan Colloquium of Mathemati-
cal Biology, October 18-21, 2010, Beijing,
China.
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. Mathematical Population Studies, Advi-
sory Board.

#7% FTF (OGATA Yoshiko )

A. FFEARE
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Green-Kubo formula 2%, & 2#BIZ HRA
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BZEIZED, ThSDEFAIEBWT Green-
Kubo formula Y22 & &R LE, &5
12, V.Jaksic C.A.Pillet,R.Seiringer #i% & & b
2. FEFERICB W TR MKt O o3
TODNZEL | BN T MR EERICER LT,
BOEERIZOW TR, BT ROBERLSAIION
TELITHEMRBITEED TV D, FRIZ, —K
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LERLE,

BEOYEEIZ OV T ORBEERSFIZONT
iZ, FU—RREBIZOWTIZRY, KIREEE
ERDIENTER, ZOERELEIC, BER
HYEE (BTRTHINE RICHETRTH
%) BFBRITINCE0ERTE 2 LAk
ZEERL,



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

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

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

B. E&RimX

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

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

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

4. Vojkan Jaksic, Yoshiko Ogata, Claude-

79

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

Yoshiko
Robert Sims, Propagation of Correlations

. Bruno Nachtergaele, Ogata,
in Quantum Lattice Systems, Journal
of Statistical Physics Vol.124 1-13 July

(2006)

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

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

(2008)

. Yoshiko Ogata, Large Deviations in Quan-
tum Spin Chains Communications in
Mathematical Physics 296. 35-68 (2010)

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

10. Yoshiko
Powers-St6 rmer Inequality Letters in

Mathematical Physics 97. 339-346 (2011)

Ogata A Generalization of

C. nEERE

1. The 1st Crest-SBM International Confer-
ence “ Random Media” Sendai 2010 £ 1
A 25 H~1 A 29 B”Large Deviations in
Quantum Spin Chains”

2. Summer school on ”Non-equilibrium sta-
tistical mechanics” Universite de Montreal
Canada 201127 A 1 H~7 B 29 B”Ap-
proximating macroscopic observables in
quantum spin systems with commuting

matrices”



. Conference on C*-Algebras and Related
Topics RIMS 2011 #£ 9 A 5 B~9 A
9 H” Approximating macroscopic observ-
ables in quantum spin systems with com-

muting matrices”

BAMES FFGEE 201149 A 28 5~
10 B 1 H'E T AU RICHBIT AR
L FOIRA

. Conference on von Neumann Algebras and
Related Topics RIMS ”Non-Equilibrium
Statistical Mechanics”

. Arizona School of Analysis and Mathemat-
ical Physics Tucson, Arizona, 2012 4 3
H 12 H~1 6 B”Hypothesis testing and

non-equilibrium statistical mechanics”
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1. Spyridon Michalakis K ( Institute for
Quantum Information and Matter (Cal-
tech) 2~V L7z, Kid”Stability of topo-
logical phases of matter” (Z-2VT 4 [BIZ
DIV EEZITo7, (2011411422 8,
24H,29H, 12A181)
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A. FFEHE

POHE (duality) & 1%, R BHE - fEFILE
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KOEERBFEO—-DOTH D, FlZ AdS/CFT
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BEMNEIR CHEBO —>OMETH D LD
RERLTETH D, ZhERET 2% 225
H5H0, BEHEROSEBECHEBEBEKOHE
DEEES MIEE L 72 >T. AdS/CFT XIEA%K
FRINTHEST TR DITIETE - T,
Ruakxkd=21CRBETH L. AdS/CFT xtimix
2IRTEDHRFEEEGZ L SKTOBRFEHEGR L
DXL 72D, BIEIZOWTIL affine Lie 50
EFHLTAVERBOLBENBREBEINT
BHV, TEBEHIZOWVWTH Chern-Simons B
mOEREE U T 3 RITTHBARHEVCE R
EEIZLDWMROERERD S,

BE, FIEtE TR (IR L4EFET AJ-FHIC
DUWTCHRAFEEITo TS, A FRELIZ, A-
ZIEA L BT D SIRFTERED R ) I —KH
DERZEMZ TR T 5 LHEA L | colored Jones
SEHA L FRIEN 3 DS E R OBRICE
THTRTHD, LOFELLIE, BERFHZT
wa ) I v gERFRRROR r—Y T
RBIR (RRPESERIR) & L CRIEAEB SN S L
2 FRTHY, AdS;/CFTs LD EHLE R
R EWTED,

Duality means a quantum equivalence between
two physical systems with different origin.
AdS/CFT correspondence predicts that gauge
theories in d dimensions and gravity in d + 1
dimensions are dual to each other. In order to
establish the correspondence mathematically, it

is inevitable to compute the partition or corre-



lation functions exactly; which are quite diffi-
cult tasks for gravitational theories.

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

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

dence.

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

B. #&EimX

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

. A. Kato and Y. Terashima “Geometry of

colored Jones polynomials” in preparation
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My primary interest has been in clarifying the
topology of the moduli space of compact Rie-
mann surfaces. The Goldman-Turaev Lie bial-
gebra and the Lie algebra of symplectic deriva-
tions play a central role in my research. The
latter describes the cohomology of all the mod-
uli spaces of Riemann surfaces of finite type.
In a joint work with Yusuke Kuno (Hiroshima
U./JSPS-PD), we discovered a Lie algebra ho-
momorphism of the Goldman Lie algebra of a
compact surface with 1 boundary component
into the Lie algebra of symplectic derivations.
As applications,

(1) (a joint work with Kuno) We obtained an
explicit formula of the Dehn twist action on the
completed group ring of the fundamental group
of the surface. This generalizes the classical
Picard-Lefschetz formula and some of Morita’s
explicit computations of (extended) Johnson
homomorphisms.|B6]

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

(3) (a joint work with Kuno) We studied the
natural actions of the mapping class group and
the Goldman Lie algebra on the free vector
space over the fundamental groupoid on a com-
pact oriented surface, so that we generalized
our former results in [B6] to any compact ori-
ented surface. As an application, we discov-
ered a natural embedding of the smallest Torelli
group in the sense of Putman into the com-
pleted Goldman Lie algebra. [B9]

(4) (a joint work with Kuno) We showed
the free vector space over the fundamental
groupoid on a compact borderd oriented sur-
face is a Goldman-Turaev involutive bimodule.
As an application, we found out a geometric
constraint on the image of the Johnson homo-
morphism of the smallest Torelli group [B10].



For example, all the Morita traces are outside
of our constraint.

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

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

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

the first Johnson homomorphism [B5].

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

(7) (a joint work with A. Bene and R. Penner)
We constructed a Magnus expansion canon-
ically constructed from trivalent fat graphs,
which induces the Morita-Penner cocycle for
the extended first Johnson homomorphism.[B1]
(8) (a joint work with T. Akita) We proved an
integral Riemann-Roch formula for any cyclic
subgroup of the mapping class groups. [B3]

B. #RimX

1. A. J. Bene, N. Kawazumi and R. C. Pen-
ner “Canonical lifts of the Johnson homo-
morphisms to the Torelli groupoid,” Adv.
Math., 221 (2009) 627-659.

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

T. Akita and N. Kawazumi:

Riemann-Roch formulae for cyclic sub-

“Integral

groups of mapping class groups,” Math.
Proc. Camb. Phil. Soc.144 (2008) 411-
421.

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

REBEORT oy NV VL IC L 28H %
ol nIN =T H=Hy+Vsg+Vy &
Hy = —3A O#E (Ho, H) W29 % #ELERR
EPREMEL CE. RNEEHORNE
BDONIN T Hy BNBEDT IV T
Y ~ADEHy = -A)? (k>1) T
B2 o256 T EERET S L OREEHERY
ATV NDRV = Vs + VI L 58S
EROENINI=T U H=Hy+ViCk
HEELEHRE L TE Y 20102203
N=7 O (Ho, H) IZXF LEEEIERF O
F1ER L UL 522 % Lax-Phillips-Enss
BICEORLE., ZOBONIN =TV
TEEN 0 0RO RIANINL =T
YN-AEEALTND.

S HIZEREOTIE (B. 5 DF#mX) BN T
IDTTFIFTVT U DEDBEEEDIERD
Lax-Phillips-Enss & & ¥ ffiH 72 #nr s et
DIt E H 272, 725 Ruelle DERIC
LVEHV =Vs+V, 2Fo/IN b=
Ty H=Hy+V ODEEIEMFE exp(—itH)
(t > 0ort<0)iZ&2HERTOEBNIA
BRI ET S FHEENR L EAE L NIRITAT
RN LT & 72 B2 OS8R (strongly
outgoing or incoming region) ~0iEB &
HIELTENWZ EBREEEN, D Lax-
Phillips-Enss 1£1Z & 2 BnE e 2O FEH T
I OEBETOIEFEHAAINL =T
Ho ORBIERSE exp(—itHy) \xt$ HiniE
FEiiZRAWA Z ik o EnEsEettEE R L
Tz, Lo L Ruelle DERIZZ NS OE
WTIIETF /I FHER R & B ANRIE AT
BOLKHTE R B ORI LT ETHEY
PERZ I BT /A ROE B L R O FR IS
W—BTHEEEETD. ZORREYE
BIAWSZ LIty b h—tadn
AT Cauchy DIURSGHFIZHE T 5 Z< 5
WVEHEAE LN D, ZOFHEERAVWE &
RV EBERRB IO OHFHEHAFEOIL
WBREIND Z LN EZELREM DB
HEEZ5Z N TERE. Lo THIE
SE2MEIE Ruelle DEEOEEMNIRRE & 720,
HFEROBELEERR I Ruelle DFERICL V4T
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AR R HEMR AT REORE L LI
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NIZN GO ZFEDEOMIZEFREE MR
EIND. LLEFHZOERILE RS
LEBFHFIREERR L EGHEBIERARD
HTHEFJIZRBREND. Lo T
BIIRBOETHS. 2D LE25FE2T
BEFHEEZERNT D &, BRI EEE
BIOCEHEZHAVTEESNIELLT
BAIK, BFORHEEEEBIIEROR
FEEEL LTENRS, 20X RBEFHE
DERLEFEL T=a2— b OBRIEY
HZEZRB W TH 2B CIEBBRIC TRBRAIC
BEz2bNTE] EBZLNTEREES
DFHREREREZLOND. ThbDEE
CEOUTOZ Lasbns. (1) &1H%
BREOKLF- LV D BETRONITEE %
T 2R TH D, (2) FeIXELEHE
REBET _EOERRFO>INOLEFR
WCEAED TRFFNZR BEThs. &£B/T
RICFBBEREINZEE> Z iIEEND
RETRBEICHNIELW LES 2 Fo -
RTHHDEWVWHIZLTHD. ZORFEH
BEBFARORFTFEMOBE L L THS.
IO DFERO R 72 EAIITEM S 1EA
R, 7TV THESGEAREEAVA V2L —
T4 o H—FHEXORORFMERICBITS
LSS OMRE, bbb EROBILER
RRETHZ LI 0ITORD. £ L TRET
HEE 7= 5 RPTREE O B RITREREEMED
FEEWVW I BEERROBRIIFBEIND.

. Scattering Theory: For these years, I have
been investigating scattering theory for the
pair (Hy, H) of Hamiltonians Hy = —1A
and H = Hy + Vs + Vi with perturba-
tion by a long-range potential V in ad-
dition to a short-range potential Vs. In
my recent researches I have investigated
the scattering theory for the Hamiltonian
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H = Hy + V, where the unperturbed
Hamiltonian Hy is given by the fractional
power Hy = k~1(—=A)*/2 (k > 1) of nega-
tive Laplacian —A and the perturbation V
is a sum of a short-range potential Vs and
a long-range potential V, and have given
in 2010 a proof of the existence and asymp-
totic completeness of the wave operators
for the pair (Hg, H) of the Hamiltonians
Hy and H by Lax-Phillips-Enss method.
The Hamiltonian of this form includes the
relativistic Hamiltonian v/— A with vanish-

ing mass.

In a subsequent paper 5 in B in the fol-
lowing, I have further given a new proof of
the asymptotic completeness including the
above-mentioned case of fractional power
of negative Laplacian, which is simpler
than the existing proofs by Lax-Phillips-
Enss method. Namely Ruelle’s theorem
implies that the evolution exp(—itH) (¢ >
Oort < 0) by the Hamiltonian H = Ho+V
with the perturbation V = Vg + V;, lets
the scattering particle move toward the
strongly outgoing or incoming region of
the phase space where the quantum me-
chanical momentum and configuration are
almost parallel or anti-parallel. The pre-
ceding proof of the asymptotic complete-
ness by Lax-Phillips-Enss method shows
the asymptotic completeness by utilizing
the propagation estimates on those regions
for the evolution exp(—#tHy) by the unper-
turbed Hamiltonian Hy. Ruelle’s theorem
however implies not only that the quan-
tum mechanical momentum and configu-
ration are almost parallel or anti-parallel
in those regions but also that the quan-
tum mechanical configuration is asymp-
totically equal to the product of quantum
mechanical velocity and time. It is possi-
ble to show in a sort of tautological way
with utilizing this consequence of Ruelle’s
theorem a very weak estimate correspond-
ing to the Cauchy criterion of convergence.
This estimate makes it possible to prove

the convergence of wave operators and the



inverse wave operators, whence gives a new
proof of the asymptotic completeness. The
asymptotic completeness is therefore a di-
rect consequence of Ruelle’s theorem, and
the new proof has shown that the mathe-
matical scattering theory is already com-
pleted by Ruelle’s theorem.

. Mathematical Quantum Mechanics: As an
extended research arisen from the inves-
tigation of the scattering theory, I have
been also investigating a mathematical for-
mulation of Quantum mechanics. Quan-
tum mechanics is formulated on the ba-
sis of two quantities which satisfy the
non-commutation relation called canonical
commutation relation. Those two quanti-
ties are identified as configuration operator
and momentum operator. In usual formu-
lation of quantum mechanics, it is assumed
that the third quantity called time coordi-
nate exists in addition to these two quanti-
ties. However, a careful examination of the
formulation of quantum mechanics shows
that the two quantities, configuration op-
erator and momentum operator, are suffi-
cient in formulating the quantum mechan-
ics, which proves that the time coordinate
is a redundant quantity. The formula-
tion of quantum mechanics based on this
fact introduces the concept of time as a
quantity defined in terms of configuration
and momentum operators, and we see that
the usual uncertainty occurs as an uncer-
tainty of time. This formulation of quan-
tum mechanics gives a rigorous notion of
time which has been considered as an a pri-
ori given quantity in physics in somewhat
ambiguous manner since the age of Isaac
Newton. Consequences of these considera-
tions are that (1) quantum mechanics must
be considered as a theory describing the in-
ternal motion of a local system consisting
of a finite number of particles, and (2) the
concept of time is a ‘local’ notion proper
to each local system having two quantities
satisfying the canonical commutation rela-

tion. That every local system has its own
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. H. Kitada :

local time means that each local system is
an unceasingly changing system with the
inside components always moving. This
local internal motion is the origin of the

local time of each local system.

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

tial and Fourier integral operators.

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

of undecidable propositions.
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ing theory”, Commun. Math. Anal., 11
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My research areas are Hamiltonian group ac-
tions on symplectic manifolds and Ricci-flat
manifolds.

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

tion. I showed that, if Morse theory would work



for this function, one could compute the Betti
numbers of abelian hyperkahler quotients in a
systematic way as well as get much informa-
tion on their cohomology rings. I proved that
Morse theory for this function works very well
by establishing sharp gradient estimates of this
function under certain technical conditions. I
am trying to get rid of the technical conditions
mentioned above.

I also studied geometric quantization, in par-
ticular, the relation between real and Kéahler
polarizations jointly with M.Hamilton. In the
case of toric varieties a real polarization can
be considered as a limit of a certain family of
complex structures. We proved an analogous
result for flag manifolds. More precisely, fix-
ing a symplectic structure on a flag manifold,
we constructed a family of compatible complex
structures of the flag manifold, in such a way
that holomorphic sections of the prequantum
line bundle converge to certain delta-function
sections supported on the Lagrangian subman-
ifolds associated to the real polarizations. Qur
construction is based on toric degeneration of
the flag manifold and the analogous result in
toric varieties. The above sequence of Kahler
polarizations converge to a real polarization at
the quantum level. This result can be viewed as
a symplectic analogue of degeneration of com-

plex manifolds in algebraic geometry.
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2) uy — Af(u) = 0 DFEOR{LHHE R OH
BROKREITIELD LY BRI R 21T o7z, 5T, fast
diffusion equation f(u) = ulu[>™! (0 < a < 1)
DOEFHIBER L OREAT 21T o 7=,
3) ¥R E G %5 ADI(alternating di-
rection implicit) {EDREEMRT H 1T~ 7=,

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

1) I proposed a finite element scheme for the
Poisson equation satisfying the discrete maxi-
mum principle without any shape-conditions on
the triangulation. I also proved some conver-
gence results without any explicit convergence
rates.

2) I studied a backward Euler/finite volume

scheme for the fast diffusion equation wu; —

Aulu|/*! = 0 with 0 < o < 1. The extinc-
tion time can be approximated by the proposed
scheme.

3) I proved error estimates of the ADI (alternat-
ing direction implicit) method for a semilinear

heat equation.
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A MREOFEGBEREDZMFICHRTE
HZ EERL,

(2) BEFHORBEOLRTHEOWEE ; sl 12T
HERAIE T BHOFRKRTRROBOT VN
B L ToEErH#H N, BAMICE, £8D
EEENERELOT o Y VEOBEBRSS A E
FERIZRE LT, #REL LT, shiffhEd 5Hl
R ETHOARRIREOEN, 7 Y LE
ELTTvA FETIRARONZ &I L,

(3) BH~y I REORBR & DA ; M
N— NRIATBET B~y 7R EEEEL, _E
T 74~y T REE DB R T, £,
A~y rREORBEHR L ERXLEAOERITIS
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A L. shifted Jack ZTEXOREMOEE L 5
W2 L7, X612 g-KZ FRRXORHME L OBf%
HEA LM LT,

(1) Geometrical representation theory of Quan-
tum groups ; We study the crystal base in ge-
ometrical way. Starting from a finite oriented
graph (= quiver), we construct an algebraic va-
riety associated to a quiver. This is called a
quiver variety. We consider some Lagrangian
subvarieties of the cotangent bundle of quiver
varieties and define a crystal structure on the
set, of their irreducible components. Moreover,
we prove that it is isomorphic to the crystal as-
sociated with quantum groups. In the similar
way, the crystal associated with highest weight
irreducible representations of quantum groups
are realized geometrically.

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

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

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

B. FE#&Kam X

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

Michitomo Nishizawa,

Rational qKZ equation and



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

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

. Hiroki Kondo and Yoshihisa Saito ; “Inde-
composable decomposition of tensor prod-
ucts of modules over the restricted quan-

tum universal enveloping algebra associ-
ated to sly”, J. Alg. 330 (2011), 103-129.

. Yoshihisa Saito ; “Mirkovié-Vilonen poly-
topes and a quiver construction of crys-
tal basis in type A”,to appear in IMRN.
(2011).

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

(2012), 143-184.

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

C. OgE%#
1. Hecke REDOLHEAEFRIZONT, F5 3

ERBEES VR T A, BEEERETT A —F,
2008 8 A.

. On tensor products of Mirkovié-Vilonen
polytopes in type A, F8iim & &5k, 16
WEREREGE PR, 200048 A.

. On tensor category arising from represen-
tation theory of the restricted quantum
universal enveloping algebra associated to
sly, International workshop on combinato-
rial and geometric approach to represen-
tation theory, Seoul National University,
Seoul (Korea), September, 2009.
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10.

. Crystals, MV-polytopes and ‘tropical flag

varieties’, b2 AT L EEESROH
BBE, RERERER TR, 201043
A.

. On tensor category arising from represen-

tation theory of the restricted quantum
universal enveloping algebra associated to
sly, Interplay between representation the-
ory and geometry, Tsinghua University,
Beijing (China), May, 2010.

. Mirkovié-Vilonen polytopes and quiver

construction of crystal basis in type
A, Representation Theory of Algebraic
Groups and Quantum Groups ’10, Nagoya
University, August, 2010.

Berenstein-Zelevinsky data and the crystal
basis of Uy in type Agll, MARROE
i T DISH, FERFEER AT U,

2010 210 .

. On Berenstein-Zelevinsky data in affine

type A, Conformal field theories and ten-
sor categories, Beijing International Cen-
ter for Mathamatical Reserch, Beijing
(China), June 2011.

. RELZTREBTFHOBREER, Bl

RERT AT Y A, WBIILKE, 201149
A.

On Berenstein-Zelevinsky data in affine
type A, Symmetries, Integrable systems
and Representations, Lyon (France), De-
cember, 2011.
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1. Infinite analysis 11, ~Frontier of Integra-
bility~, July, 2011, #ARREE.

/¥ FE (SAKAI Hidetaka)

A R E
BHRERICB T Mo R, Z25FRR0H
SE, LI, HHREEGE, THOROHER L
WIOBENSIT-oTET.
BEDRERIZLATO®ED.

1. BEBAK, WMATRKEO*RFZE T,
RN 2 553 FRRIO AR TR R
KFHEIZDOWNT, TV BAEHRE VS 75 2%
REL, TNHEBURF - Tl LI

2. KIUBBN K, JHAPEZ R, BATKKE 0t
FBFET, B2 0T o 855 HFRER O Bk
WX LT, £/ Ko —{REER, RE®, B
Fotk, PIHMEZR OB LT.

3. ARV T 2 BIFRAOSEEY B E L
T, &7 v 7 RBEGFRROEBER IS
THBEDATEEOIFREGFELE, ~IN b
YROBTRD .

4. 7 v 7 AR GFRROERER 1 HBLND 4
DO AWRTTNNY 2 BIFERIIHR LT, BA
FRADOZIFELZWEEOBRMEEE L, 228
BHOARTR AT BB L BREFBRA L
OxteEERE Il EHEER, FbrREKE
DIFEH) .

My research interest is in theory of differential
and difference equations in complex domains.
In particular, I have been studying special func-
tions and integrable systems in this field.
Recent results are as follows:

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

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

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

4. We gave a correspondence between 22 4-
dimensional Painlevé type equations and Fuch-
sian and non-Fuchsian linear differential equa-
tions. This is obtained from a degenera-
tion scheme of the 4 4-dimensional Painlevé
type equaitons which is calculated from de-
formation theory of Fuchsian equations. This
study contains only unramified case, and ram-
ified case would be another story (joint work
with KAWAKAMI Hiroshi and NAKAMURA
Akane).

B. B&RKim X

1. H. Sakai :“Problem: Discrete Painlevé
equations and their Lax forms”, RIMS
Kokytroku Bessatsu, B2(2007) 195-208.

C. QEERE

1. Monodromy preserving deformation and
4-dimensional Painlevé type equations:
From Painlevé to Okamoto (¥ X) 2008
4 6 H; Journees Franco-Japonaises en
I'honneur de Kazuo Okamoto (Universite
Louis Pasteur, Strasbourg, France) 2008
F 11 A; B FBRX0E ) Fei—%»
< BHRERIEE (RREGERRT) 2009 £ 2 A.

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

20124 1 A.

. Ordinary differential equations on rational
elliptic surfaces: Symmetries, Integrable
Systems, and Representations (University
Lyon 1, Lyon, France) 2011 4 12 A.

4. Frontier of isomonodromic deformation



theory: Infinite Analysis 11, Frontier of In-
tegrability (BRK) 2011 £ 7 A.
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2. WERVE I1: BMH FERO PSS, (%
LA R )

3. BN [ WRMITEOAPIES. (5
GRS R )
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E. &+ - Mt

1. GREME L) &2 #H18 (SUN Juanjuan):
Polynomial relations for g-characters via
ODE/IM correspondence.

& # Z (SHIHO Atsushi)
A. BFFEREE

p EBG FRASCBNET 4 V7 VA F VIO
WTOBREE 5 &KEfTo7. £, X CX %
B p > 0 02Kk EOEREEBRESEEK
DEEAT Z = X \ X SEHMERLEYET T
BHBrLDETBEE, (X,2Z) LOERBICER
E CHE 0 DB BENNR F 7 A4 Y7 U A
ZNDEENIBOEERL, T X OBl
I EEARED p ERBLOB L FMEIZA2 D Z & %5E
L7z, ZNIMEEIEONEEROKRET
b5, £f, L)L LORF— A EEHESAE
HRESEERIC W THFSE L, A%t Frobenius &
BoOREL LiFICET 2B URKED T CHERESE
AR OBE L EREE RS p BHEOB L O
HHEFRMEZ TR L. i Ogus-Vologodsky
LD F, EOAF—h EERI NS R
& Higgs MBS DR RO HEDO (LT
BHb.

I continued the study on p-adic differen-
tial equations and overconvergent isocrystals.
First, for an open immersion X C X of con-
nected smooth algebraic varieties such that
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Z := X\ X is a simple normal crossing divisor,
I defined the category of generically semistable
parabolic log convergent F-isocrystals of slope
0, and proved that this is equivalent to the cat-
egory of p-adic representations of the tame fun-
damental group of X. This is an improvement
of a result obtained in the last academic year.
Also, I studied on integrable connections on
schemes over Z/p"Z and proved an equivalence
between the category of quasi-nilpotent inte-
grable connections and that of quasi-nilpotent
integrable p-connections under an approprite
assumption on the liftability of relative Frobe-
nius. This is a kind of generalization of a result
of Ogus-Vologodsky on integrable connections

and Higgs modules on schemes over Fy,.

B. ERi#wX

1. & E“p EMHFBRALBIERT 1Y
7Y RENT EEE, 63K 45 (2011),
369-395.

. A. Shiho:“Notes on generalizations of
local Ogus-Vologodsky correspondence”,
preprint.

. A.  Shiho:“Parabolic
isocrystals”, preprint.

log  convergent

. A. Shiho: “Purity for overconvergence”, Se-
lecta Math. 17(2011), 833-854.

. A. Shiho:
the log-extendability of overconvergent
isocrystals”, Math. Z. 269(2011), 59-82.

“Cut-by-curves criterion for

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

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

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

. A. Shiho: “Relative log convergent coho-
mology and relative rigid cohomology I, I1,
17, preprint.

. Y. Nakkajima and A. Shiho: “Weight fil-

trations on log crystalline cohomologies of



families of open smooth varieties”, Lec-
ture Note in Mathematics 1959(2008),
Springer. (266 pages)

10. A. Shiho: “On logarithmic Hodge-Witt co-
homology of regular schemes”, J. Math.

Sci. Univ. Tokyo 14(2007), 567-635.

C. OEERE

1. On extension and restriction of overconver-
gent isocrystals, 2011 Japan-Taiwan work-
shop on Arithmetic Algebraic Geometry
and related topics, Academia Sinica, Tai-
wan, 2011 4 11 A.

2. On extension and restriction of overcon-
vergent isocrystals, I/ Bigsk(i I
F—, FHRRF¥, 2011411 H.

3. JBFT Ogus-Vologodsky Xti& D —f{kiZ D
T, #EES, HEALKE, 2011410 A.

CBINRT AV Y REL, BEBEESRE
HIE, [BIKE, 201149 4.

5. pERB L p B FRERX : EEHKDER
BO%E, FAEROREZKEDEE, s
RV Y A FALKE, 201148 H (2H
HH).

6. p EWMHT HFRERRDOKEFHILERIZOVT, 3KEE
2, HEURE, 201146 A.
7. Purity for overconvergence, E# it I

F—, REBRKRZ, 2010 4 10 A.

8. Purity for overconvergence, Arithmetic ge-

ometry and p-adic differential equations,

ALK, 20106E 7 A.

9. Logarithmic extension of overconvergent
isocrystals and an application, Current
trends in logarithmic geometry, Université
Bordeaux 1(7 7 - R), 2010 42 6 A.
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2, FTERE, 201085 7.

95

D. &

1. ZEICR): 1 RSB O LY, 24
B ORBSIIOVWTERET- 2. B
FH, LFWICE L oY, (FEEWA
HRERE)

2. B IL BBAEIC OV GEREITo 2. (&
REEMATHIRERR)

CAREEFEI: (3R, Ve THEHRICOWTER
BiTo7lz. (3EAMITHER)

. pHEMS A  p A D X K Lo
IINBEDERIZ OV THEREEITo72. (EF
#EE, ALKFE, 2011410 A).

E. &t - #tia

1. (L) RAR £ (OHKUBO Shun): The
p-adic monodromy theorem in the imper-

fect residue field case.
F. st — B R

1. e TBEBEGR L TOET) R
BIREA.

G. %¥
2011 EEHAHMFELEESTE.
TR 22 EE TR ERERE SRR EEE.

T#+ BBF (SHIMOMURA Akihiro)

A HFRASE

R RO BEARATRY TR X AR 21T
TWA., EIZ, R 2 LF 4 o H—FERk%
XL LT 2 IEMB AR, FREY
FA v IN RUFRCIERELT T v o He
LA C D & T 2 IEREN B SR OO
MBERICOWTHIZE L. #l20E, 22/ 2 kT
KCRTDT AT T4« DN RURIZD
WT, BENEBEHFLZHEIRZVEEIS,
SWHIHMEICRT LT, BRZER K CELEE B &
LRSS —BICEETAEAA L
(M ESLR E BIIHHK & OoERBFZE) . £2,
BHEMART Uy VEEI N~ — T3y
7 B HFRAOYHERBE OO SN T
LR L TH.

7)n



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

B. R

1. A. Shimomura: “Scattering theory for
the Schrédinger-improved Boussinesq sys-
tem in two space dimensions”, Asymptotic
Analysis 51 (2007), 167-187.

2. N. Kita and A. Shimomura: “Asymptotic
behavior of solutions to Schrédinger equa-
tions with a subcritical dissipative nonlin-
earity”, Journal of Differential Equations
242 (2007), 192-210.

“Global

existence and asymptotic behavior of so-

. J. Segata and A. Shimomura:

lutions to the fourth order nonlinear
Schrodinger type equation”, Communica-
tions in Applied Analysis 11 (2007), 169—
188.

A. Shimomura: “A short review of scatter-
ing for the Schrédinger-improved Boussi-
nesq system”, Hokkaido Mathematical
Journal 87 (2008), Special Issue “Nonlin-
ear Wave Equations”, 813-823.

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

. A. Shimomura: “Dispersive global solu-
tions to the time-dependent Hartree-Fock
type equation with a long-range poten-

tial”, Journal of Mathematical Sciences,
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The University of Tokyo 16 (2009), 239—
267.

. M. Ikeda, A. Shimomura and H. Suna-
gawa: “A remark on the algebraic normal
form method applied to the Dirac-Klein-
Gordon system in two space dimensions”,
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C. DEERE

1. RS 2 VT 4 v T —FRER0BOER
FIZENZ DV T, ETF KR I ) —, A
KEREGE R LA FER, 2007 £ 5 A.

2. Scattering for the Schrodinger-improved
Boussinesq system, #F%E%# % “Nonlinear
Wave Equations”, ALyl KEERFEREZ
WFoERE, 2007 £ 8 H.

. IR 2 U g U — FREAOYEMERRE
& REDOBT S, BIERMRITE 2 —, HEK
FHR KZERE TR, 2007410 5.

. Agymptotic behavior of solutions to

Schrédinger equations with subcritical
nonlinear dissipation (ALERK & OILRHF
%%) , Workshop “Asymptotics and Singu-
larities in Nonlinear and Geometric Dis-
persive Equations”, Banff International
Research Station for Mathematical Inno-
vation and Discovery, 2008 £ 8 A .

5. REEBERIAR T > v v L% 5 Hartree-Fock
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%5 3 Bl FEBURM sy FRER L B RRE)
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8. Large time behavior of solutions to
Schrédinger equations with nonlinear dis-
sipation for arbitrarily large initial data
(AbERK & LRI |, BIEESR [FEH
oy B TR - B o yHERE
DOEGIE L BELER |, JEEKRE, 2009 4
11 H.

FEMEEBEEZ MY Va LT 4 N —F]
ADOEBEDORE SO T— 2T 52
OWLEE (LERK L OEFEHRE) , X
7 MVEERE I, FERERKFEER,
2009 £ 12 A.

10. FEMAGBIIR R GERNUIZOWT, HEE
FREE, AR FEREGRER EHAR,

2011 £ 11 7.
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G. %K
2009 “EE HAMFERE BHEIIEHIE (BA
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BA #— (SHIRAISHI Junichi)

A TR E

Ding-Iohara %% & FEIZ# 5 Hopf RED 7 4
PRBOT I NRBEEPFE LT, ZORHZEM
O BT BRICTTESROEENEA If,
RANINR=T U LORBEAREEE LTED
b5 LD 7d D canonical R EENREET S,
ZOEEORBLIZH AHFERALFIETEZ LN
TEY., 7xy 7 REDOEEIZIE Macdonald £H
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KOBEK LIHIN I H LR 52 D, £BHD
B & Ol L LT, primary 3 & descendent
EEZDZENEETHIN, TORODHE
& L T, Alday-Gaiotto-Tachikawa 7= H @ T4
TRARAGN TV D EROEFELUNRILT S &
FCEREEBE T AL L LTz, primary B &
descendant OTTFIZE L Nekrasov D4y ES R
D &5 BB SEEND, £/, Igbal-
Kozgaz-Vafa @ refined topological vertex & @
HISEH 52N Lz, (H. Awata, B. Feigin &
D IEFEBFE)

I studied the tensor representation of the Fock
representation of the Hopf algebra found by
Ding and Iohara. On this space, we have a
natural integrable structure, and we can intro-
duce a canonical basis defined as the complete
set of the simultaneous eigenvectors of the com-
muting Hamiltonians. One can normalize the
basis vectors through a nontrivial systematic
method in such a way that we recover the in-
tegral forms of the Macdonald polynomials for
the single Fock case. From the point of view of
the conformal field theory, it seems important
to investigate an analogue of the primary field
and its descendants. As a guiding principle for
a good quantum analogue, I closely followed
the findings and conjectures of Alday-Gaiotto-
Tachikawa. Then I proposed a definition of the
primary field and the descendants in the de-
formed case, and proved that all the matrix el-
ements of the primary field are factorized and
expressed in terms of the Nekrasov partition
function. It is shown that these operators are
closely related with the refined topological ver-
tex of Igbal-Kozcaz-Vafa. (Collaboration with
H. Awata, B. Feigin.)

B. &

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

. B. Feigin, K. Hashizume, A. Hoshino, J.
Shiraishi and S. Yanagida, A commutative

algebra on degenerate CP' and Macdonald



polynomials, J. Math. Phys. 50 (2009),
no. 9, 095215, 42 pp.

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

. H. Awata, B. Feigin and J. Shiraishi,
Quantum algebraic approach to refined
topological vertex, JHEP 03 (2012) 041.
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1. Macdonald polynomials and integrals of
motion, Workshop “Integrable quantum
systems and solvable statistical mechani-
cal models” , CRM Centre de Recherches
Mathématiques, Montreal, Canada, 2008
ET7TH4H.

. Macdonald #THK & A& R, A AREFES
KRE DR, FHEE, AR LEXRT,
2008 -9 A 25 H.

. Hirota-Miwa equations and Macdonald op-
erators, Infinite Analysis 09, New Trends
in Quantum Integrable Systems, Depart-
ment of Mathematics Kyoto University,
Japan, July 30, 2009.

. Macdonald polynomials and quantum al-
gebras, 15th Itzykson meeting, Nwe trends
in quantum integrability, IPhT Saclay,
France, June 23, 2010.
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TV T 4y P EOBRE, ZORBS TREXRE
BREIZEEZT L (FAR-Gel'fand OB
HRARE SR -BIELIERE LTND),
12 D KIfEN 42T Penrose BB THOIND Z
EEIEFHLE L.

R I [2] 1IERDFE R %2 FEFIREIRITHBE L
T fER T, HBERMIL[1,5] Tl Penrose £H#%
WTEEH R IR 2RO E Lz, NEERE (1]
T 2 DORRLBRLRE L TR INTE
FRIRITTREDS Penrose Z#Hx AWVCRENZ/ 2
ZEDFEHATE S —HlERLE LT

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

I have extended my previous results to non-
tube domains of type AIII [2], and also found
multiplicity-free explicit branching laws by us-
ing the Penrose transform [1,5].
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1. H. Sekiguchi :

beault cohomology groups over indefinite

“Branching rules of Dol-

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

. H. Sekiguchi :
definite Grassmann manifolds”, Internat.
J. Math., 22 (2011) 47-65.

“Penrose transform for in-
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#, 2000 £ 1 A2, 43-48.

. H. Sekiguchi : V—8]& U —8, SHEEE
BT (eds. JII UHERE, SEHE, MR
B, $iHH=%), (to appear).

. H. Sekiguchi :

lar unitary representations with respect to

Branching rules of singu-



symmetric pairs (Agn_1, Dy), submitted

(EEH).

6. H. Sekiguchi : “EFtht & £ ORBHFKEFES
TeHODAR” SR (HASREETSER),
17 (2007) 62-64.
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1. Penrose transform between symmetric
spaces, 2012 Joint Mathematics Meetings,
John B. Hynes Veterans Memorial Con-
vention Center, Boston Marriott Hotel,
and Boston Sheraton Hotel, Boston, MA,
U.S.A., January 4-7, 2012 “AMS Special
Session on Radon Transforms and Geo-
metric Analysis in Honor of Sigurdur Hel-
gason” (2012.1.6-7).

. Penrose transform between symmetric
spaces, International conference in honor
of Toshio Oshima’s 60th birthday “Differ-
ential Equations and Symmetric Spaces”,
The University of Tokyo, Japan, 2009 4E 1
A.
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AEFREE).

2. 3% I8 BEREKEORE (SR
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1. BEBERARSEY v 7 TRt A
Ve, (EEEIF—nvR, HEEgieE
fi£) 2011 4E 9 A

- EREDT O OBRREBERE HERE, (£
B If—rUA, FFHEERER) 2011
#£TH.

- BN 99 AERLEHES, HIARRILER KT
EEFR, 2008 42 5 H.

99

&K #8 (TAKAGI Shunsuke)

A. FEFEARE

KREEIILTO 2 DOFEEIT 7.

BREHE & OILFRFFEIZ BT, IS iE e
BREO F >N TIFE L. B3R
PSZIEH Q-Gorenstein FE SR LT, R
ERFRETHOIZLLREFPIERTHEZ L
DEEMEZFEH Uz,
FIREEEG, KRIFZIr, ZNBERE L OLFEF
TIZEWNT, KRS F ERIZHEE & 3% Fano
SRR OBRIZOWTHFE L. BICKREBEH F
IERIR D ZRF ML XA Fano 24K/ 5
ZEEaRLIZ. ZORROIGA L LT, Q-ufE
REHREZERESEE X 25850 Fano ZAEE
ThdZ L, X ITHREZERTX O Cox B
B RRERSLOELRVW I ERRETH D
ZEHEFEH LT,

In the joint work with Osamu Fujino, we stud-
ied the F-purity of isolated log canonical sin-
gularities. We proved that a three-dimensional
isolated normal Q-Gorenstein singularity is log
canonical if and only if it is of dense F-pure
type.

In the joint work with Yoshinori Gongyo, Shin-
nosuke Okawa and Akiyoshi Sannai, we studied
the the relationship between globally F-regular
We showed
that a Mori dream space of globally F-regular

varieties and log Fano varieties.

type is log Fano. As an application, we proved
that a Q-factorial normal complex projective
variety X is log Fano if and only if X is a Mori
dream space and its Cox ring has only log ter-

minal singularities.

B. &R

1. S. Takagi:
subvarieties of higher codimension”, J.
Reine Angew. Math. 641 (2010), 145-
162.

“Adjoint ideals along closed

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

“Log canon-
ical

. M. Blickle, K. Schwede, S. Takagi, and W.
Zhang: “Discreteness and rationality of F-

jumping numbers on singular varieties”,



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

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

. O. Fujino, K. Schwede and S. Takagi:
“Supplements to non-lc ideal sheaves”,
RIMS Kokyuroku Bessatsu, B24, Res.
Inst. Math. Sci., Kyoto, 2011, 1-46.

. 8. Takagi: “Subadditivity formula for mul-
tiplier ideals associated to log pairs”, to

appear in Proc. Amer. Math. Soc.

. S. Takagi:

spondence between log canonicity and F-

“Adjoint ideals and a corre-

purity”, submitted.

. O. Fujino and S. Takagi: “On the F-
purity of isolated log canonical singulari-
ties”, submitted.

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

“Characterization of varieties of

C. DEERFE

. On a correspondence between log canonic-
ity and F-purity, fREGRAIFERIET S > Ry
T b, Bl KRR, 2011 £ 10 A.

. F-purity of isolated log canonical singular-
ities, % 33 EIRA[ARR L AU L, L
WAV 7y 7, 2011 11 H.

. F-purity of isolated log canonical singu-
larities, Algebraic Geometry in East Asia,
Taipei, 2011, National Taiwan University,
Taiwan, 2011 4 11 A.

. BRARICRT S EEROFE, KER, B
FRFRFGHEER TR, 2011 4212 A.

. A characterization of log Fano varieties,
Arithmetic and Algebraic Geometry 2012,
FRRFERERBERENRE, 2012 4 2
A.
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1. EREBEER] - REF XF: FRREA
DAFRIGER. AEMSRERL F AEARR
ROBMEMEZHEA Lz (BEKER 44
A HLimiER) .

F. XAFZES—E R

1. BIRES TRRIEREEHRE L~ LK
DREEEAZE] (M KRFRFEEE R
B - 201242 3 A 16~18 H) {t3EA

=A%E# (TAKAGI Hiromichi)

A. TRFEAEE

R T 7 VUKD S B, 200 (3,1) Bt
RN 25D, ZOFISRFBENIIR DS D
AIREMEE L, LW E OB L-. Zh
I, BB ESA L OREETHB.

F7c, T4 Ol LKW AR 72720 theta
chracteristic {Z%f L C, gd-&f#ik L 552 & %
EF L, i 4 DR L Z D X S 72 theta chrac-
teristic DX DE V2 T ML L(1,1,1)-48
REZOFOBERED Q-7 7 /) ZEDEY 2
A EROBFRER~. 2T, Udine KRED
Francesco Zucconi K & ORI TH 5.

I classified possibilities of smooth Fano 4-folds
each of which has two extremal contractions of
{3, 1)-type such that their exceptional divisors
intersect each other. This is a joint work with
Yosuke Goto.

I defined the gi-symmetry for a theta charac-
teristic on a smooth curve of genus 4 without
global sections, and studied the relationship
between the moduli space of pairs of smooth
curves of genus 4 and such theta characteris-
tics, and the moduli space of Q-Fano 3-folds of
genus 8 with two %(1, 1,1)-singularities. This
is a joint work with Francesco Zucconi at Uni-

versity of Udine.
B. &R

1. Alessio Corti, James McKernan and Hi-
“Saturated mobile b-

divisors on weak del Pezzo klt surfaces”, in
?

romichi Takagi:



. Shinobu

the book Flips for 3-folds and 4-folds, 111-
120, Oxford Lecture Ser. Math. Appl., 35,
Oxford Univ. Press, Oxford, 2007.

. Hiromichi Takagi and Francesco Zucconi:

“Geometries of lines and conics on the
quintic del Pezzo threefold and its applica-
tion to varieties of power sums”, Michigan
Math. J. 61 (2012) 19-62

. Hiromichi Takagi and Francesco Zuc-

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

Hiromichi Takagi and Francesco Zuc-
coni: “The moduli space of genus 4 spin
curves is rational”, preprint, submitted

Tak-

agi:“Mirror symmetry and projective ge-

Hosono and Hiromichi

ometry of Reye congruences I”, preprint,
submitted

. Yosuke Goto and Hiromichi Takagi:“On

the classification of smooth Fano 4-folds
with two (3, 1)-type extremal contractions,

preprint

C. NEEHEE

1.

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

. Z R spin HIRROD Scorza 4 WRAEME & %

DX ISR, B BREREERME 2
F—, 2008 £ 6 A 20 A

. Spin curves and Scorza quartics, JRIFFEL

S LR YT A 2008 4 10 B

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

. Q-Fano 3-folds and varieties of power

sums, KA FEBEHFELES [COE-
COW Tokyo] , HAK¥RFHREIEA L
F3CE, 2008 212 A 19 H

. The moduli space of genus 4 spin curves is

rational, Classification of Algebraic Vari-
eties, Schiermonnikoog, Netherland, 2009
H£5H15H
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ERMABACVHBEOETY 2 54 OFEMH,
TR S ARIR DT & DJET 2009, AR
EHESER 20094 11 A 22 B

. Fano ZAR{KDRIRE, FEAFLEARITIIE

AT, 201049 A 8 A

. Mirror symmetry and projective geome-

try of Reye congruence, in the conference
‘MMP and extremal rays’ (Mori60), F#S
KPR THTFERT, 2011 42 6 A 23 H

Mirror symmetry and projective geometry
of Reye congruence, 4 B RFERIEM =
IF—, 2011 7TH4H

EE

BRLRE/BEERGR XB: [ - A 4R
RS BB R T 7 ) ZRRE O~ 7258
WIEERRIT L.

BEE I TRESMEAM] : 8%
FIRNOHFEERBIC L 2BBOFFRE R
U TREGTZE2DEAR R FR 23 L.

BN L2 OEE: B 2 - 3| —FALRT
DR EDER

E. &t - A5

(L) #EZEEEE (GONGYO Yoshinori): 7
W F o AP L REER AR

(fet) B (GOTO Yosuke): 2 2D
(3, 1) BADSRS BRI & 50 4 IRLFERER
Fano ZRERDSIHIZ W T

BAPEDETH —

Francesco Zucconi (Universitd degli studi di
Udine)

With Francesco Zucconi, I defined the gi-
symmetry for a theta characteristic on a

smooth curve of genus 4 without global sec-

tions, and studied the relationship between the

moduli space of pairs of smooth curves of genus

4 and such theta characteristics, and the mod-

uli

space of Q-Fano 3-folds of genus 8 with two

(1,1, 1)-singularities.



= % (TAKAYAMA Shigeharu)

A HroEE

A M= D Kahler-Einstein SO #EIZX L T,
JEZER] 112 Weil-Petersson #8723 HIRIZES X
N5, tOWEZHETHDOOMEEITo .

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

B. %R

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

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

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

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

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

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

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

C. DEERE

1. Effective estimate on the number of defor-
mation types of families of canonically po-
larized manifolds over curves, iR ITCIEK

102

10.

11.

12.

ZARIE L~ T P AEROREEME, LK
2 201243 H.

. Effective estimate on the number of de-

formation types of families of canonically
polarized manifolds over curves, Algebraic
Geometry in East Asia, A3t, 20114611 H.

. Metric positivity of higher direct images of

twisted sheaves of differential forms, RIMS
KRR [RT vy Vil 77 A N—2
Ml , RERE, 2011 E9 5.

. On higher direct images of twisted sheaves

of differential forms, 6th Pacific RIM con-
ference, FEEEE, 20114 8 A.

. Hodge metrics and the curvature of higher

direct image sheaves, ICM2010 Satellite
conference on Complex Geometry, Group
Actions and Moduli Spaces, Hyderabad,
India, 2010 % 8 H.

. BRIBBE DR v VEERIZOWT, BAREKSE

= WGBS BRI, ERURE, 2009
£3A8.

On the extension of twisted Hodge metrics,
BREBFL RT T A BE, 2008 4 10
A.

. ZERERAOIRE ZOIRH, REEY

VRYY A, R, 2008 E 8 A.

. Ry VHEOILRIZDOWTC, Bergman £ &

REER(T~DIEH, mEKRE, 2008 426 A.

Boundedness of pluricanonical systems on
algebraic varieties of general type, Alge-
braic Geometry and Commutative Algebra
Tokyo 2007, XK, 2007 £ 12 H.

Hodge metrics and the curvature of higher

direct images, Complex geometry in Os-

aka, KERAR, 2007 42 11 B.

Boundedness of pluricanonical systems on
algebraic varieties of general type, Alge-
braic and Arithmetic Structures of Moduli

Spaces, JL¥RE K, 2007 49 A.
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2. BEBZ] BEHOY MVEBEORY
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2L (BERETMREES)

F. &R — R

1. Tokyo-Seoul Conference in Mathematics
— Complex Geometry — % £f&, B HiX
% 2011 12 A.

2. ZEBERNITFR S R0 ©MABEER,
B EEARE, 2011 £ 7 A,

%MH E (TERADA Itaru)

A. HFERE

LART, Brauer diagram & updown tableau ®xliS
%5 % % Stanley/Sundaram Oxfii %, BEHA
#H# L symplectic form & flag ([ZBHET % H 518
BERE R L CRAMICRIRTE A Z LT
L7z (“Brauer diagrams, updown tableaux and
nilpotent matrices”, J. Algebraic Combin. 14
(2001), 229-267) 25, Z#VIZBIE L T, Springer
12 X Bk &7z Steinberg Z4£K % T
Trapa 735 % 72, Brauer diagram & 5|0 &E 33
BEOBERER L ORI ORINCET 2L HED
T3 [C1-3, C4 (1)]. %%iZ, Trapa D
®icx EIRORBESHREICEBLTELD L, &
# @ Robinson—Schensted xfI&d —# MR35 H 1
5. Tz, A AN p TEHD v © Littlewood—
Richardson tableau i, Grassmann ZEEAK &~
X EHAIERD LR E D5 D RSB DBERIRL
43 % parametrize 75 ([C4 (2), C5-6]). Azen-
has ®FER L7z, p & v ZXH#T 5 Littlewood—
Richardon tableau B D2 BH A3, Toeh 22 0
MO BRI H5 & Z S DB ©
FMOEEFHLE—HTHZ 40 ZhicH
H L, Azenhas D 2B H OIS MEOME TR
FEPA %, Azenhas D H# A BT ETHW RN
SERL L, £72 ZDLHH L tableau switching %
RO EHER BT 5 2 & OMEERAER
% Azenhas &L THEM L. I HIC, HHERK
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BB CEEIND flag BIRDRTEHEL &
SE7#EEZ b2, AR abel p DT DE
BRLOCED “REILR BT 5850 & fkti) ¢
(AR

In relation to my former study on a ge-
ometric interpretation of Stanley and Sun-
daram’s correspondence between the Brauer di-
agrams and the updown tableaux by construct-
ing an algebraic variety concerning nilpon-
tent linear transformations, symplectic forms,
and complete flags (“Brauer diagrams, updown
tableaux and nilpotent matrices”, J. Algebraic
Combin. 14 (2001), 229-267), some progress
has been made on the study of the correspon-
dence between the Brauer diagrams and the
standard tableaux with even column lengths,
given by Trapa using Springer’s generalized
Steinberg variety [C1-3, C4 (1)].

ular, a correspondence similar to Trapa’s for

In partic-

the algebraic variety mentioned above produces
a part of the ordinary Robinson—Schensted
corerspondence. In another direction, the
Littlewood-Richardson tableaux of shape A/u
and weight v parametrize the irreducible com-
ponents of a certain algebraic variety defined
using the Grassmannian and a nilpotent linear
transformation ([C4 (2), C5-6]). The bijection
between the Littlewood—Richardson tableaux
switching p and v, as described by Azenhas,
has been shown to coincide with the bijection
between the irreducible components induced
by a natural correspondence between the dual
Grassmannians. A combinatorial proof of the
involutiveness of Azenhas’ bijection has been
completed by following her method up to a cer-
tain point. A combinatorial proof of the coin-
cidence of Azenhas’ bijection with another one
based on tableau switching has also been com-
pleted jointly with Azenhas. Also in progress
is the study of the set of composition series of
a finite abelian p-group and its “scalar exten-
sions”, which have a structure similar to the va-
riety of flags fixed by a unipotent linear trans-

formation.



C. QEaRE

1. The Jordan types of certain nilpotent ma-
trices, Algebra Seminar, University of Illi-

nois at Chicago, April 2008.

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

Algebraic Combinatorics,

. —, BEUK, February 2010.

. (1) HDEDFFLTHID Jordan BT DV
T, (2) Littlewood-Richardson 2%
LHLEDEREIIONT, Trv=s b
B I F—/1 2000 - BRI ), BEAKE,
March 2010.

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

—, 65éme Séminaire Lotharingien de Com-

binatoire, Strobl (Austria), September
2010.
D. &%
1. AEE@Hm- ¥ XE Littlewood-

Richardson #IZFAE 3 2 2K, £
Azenhas DEBE OXIEME, 1 & tableau
switching & O—E7R2 &, (FEKRKFER -4 5
A HBER)

E. &L -t

1. (&%) g Eth (KATO Shin-ya): On two
bijections between involutive permutations
and standard Young tableaux (FaR: Xf&
BB EEEY IR OB 2 S DAE
FHzoWT).

E8)l 32 (HASEGAWA Ryu)

A. BrEE

(1) Bt~ rT7 17 ACESHERRZROB

% B RAT AT B, BiRE AV

T4 7 AFELS AL NTEY, e s7 I
TEREBFHESEYBELTLAFEE LTH

WhHNTE R BHROZEBRNE~VT 7 A
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L, HTREOBEAERX LR L TR-RLTE
D, Wb H R ERR @ﬁﬁ%bfw5®ﬂ
BETHD. LirL, BEREICE SR RT
A%ﬁ%k?é kf‘%@l SHE~ T 4 Y
CHEOEMEAXEATHZ LR TE S, #&
Ib%.ﬂr%@‘b’)ﬁ/(ﬁ’ TAETEDT, Bl
FALBRAEYTF 27 2O LﬂEE@f—rﬁﬁ)
HDHZENGND. FO LS REM R ERGE
BERICHETAMREEIToCNS. £, /57
WHESSEELERO B~ T 7 R L OED
HMISEFRASTND., Bt~ o7 17 2k
RENMBEENOFERRD T, T L OBRE
5T LT, I 7IES BEORFEN R BRES
WCETAERNEONS.

(2) #x EITHASDRERIFEEZHAVZHET
TNOFFR: RATEFIL, b b e BT
HEDRERCTEAINTETH D, RN
BFiL. BBROTTAVEERTEIFELLT
LEATHD. RAL VERICESSERUE
%mkiﬁw&g%%ofwéwfzgﬁwﬂ
FMOETFTNE UTHEET . Th LRI, X
J:U#ﬂ%k/\b‘b_‘ BOFEPBERTEHDT, 57
IV DORETE DRENTICH - IR FIENH 2 5 2 & 1T
5. BELRE Ké&,ﬁﬁ%%@%k§ﬁxtﬁ
DIBICFETEDL L IRB LS ETH
5. ERICHEEREL, L TR~ ZEHN T~
T4 7 RAESLHEERR I LTET L
LT, ZOBELERL L. ZORES
BLT, HEHEBOBROBELY, b T 47
ADEEOPIE UTEHFEMIIHITTDEZ &N
TELH L5 5.

(3) —#MBEE b OFTEEROMR:  KIRLH
DX REWERZ2 b oA —& &, BIEBOR
MATESET 2 FELE LT, RO S
BB, A<HREEINTHA, WE TIE—Rik
Bea b ORHREBRRIIBMZBEINTEY, Fh
%n~§—@@&5 %< DIEROFE—R 8
FEE/HDITE, Vo R F BRI LS
TEIRR % F ELT-%@@T@WE%%%E%#

DBBEBDD. —HRMB DT FRDORE DM L
257D, THERE L @ Curry-Howard Xt T

b5, \N-FFREICRBEND & 5 T fgRTEICE
DLERA~DOEDALZE LT, — Rk 2 K —
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IR E~ T A I ALBSLLTWADT, #
NE@BLT (1) DRI RBANLLDOHEEIT->T
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(1) Studies of the computational system
based on categorical semantics: The categor-
ical models of various calculi of type systems
have been studied as a theoretical link between
the programming languages and mathemati-
cal structures. Traditional categorical seman-
tics has the form of denotational semantics, ig-
noring the processes of computation regarding
them as equalities. We incorporate the con-
cept of computation into the categorical seman-
tics, taking the linear logic as the underlying
type system. This observation signifies that the
correspondence between the semantics and the
type systems covers even the dynamic feature of
computation. We study the properties of such
dynamical categorical semantics. We examine
also relations between the graphical implemen-
tations and the categorica semantics. Since the
semantics is consequentially sound and com-
plete, the studies of the relations give us infor-
mation about mathematical rigor of graphical

implementations.

(2) Studies on models of computational system
based on a method of combinatorial enumera-
tion: The theory of analytic functors are orig-
inally introduced in the field of enumerative
combinatorics. Analytic functors are, on the
other hand, useful to build semantics of type
systems. They share the properties required
in the traditional denotational semantics based
on the domain theory, thus serving as models
of various type systems. Since mathematical
methods of enumerative combinatorics are ap-
plicable at the same time, we have new ma-
chineries to analyze the structures of the se-
mantics. In other terms, we can reduce the
properties of computational systems to prob-
lems of enumerative combinatorics. We build
models of the linear logic and a new computa-
tional system based on the categorical seman-
tics, and we analyze the structures of the mod-
els using the machineries mentioned above. Via
these methods, we can carry out the studies on
the syntactic structures of computational sys-
tems through the mathematical studies on the

properties of the semantics.

(3) Studies on computational systems having

first-class continuation: First-class continua-
tion has been studied as a means to justify the
computational constructs having side-effects,
such as global escape, in the framwork of the
theory of types. Various calculi incorporating
first-class continuation are proposed to date,
each having features for itself. To compre-
hend relations between them, we should set
a system behaving as a common workbench,
on which we perform comparison among sys-
tems. What triggered the evolution of studies
of first-class continuation was the discovery of
its correspondence to the classical logic via the
Curry-Howard principle. Our attempt is to un-
derstand various calculi, through embedding of
them into the systems based on the classical
logic such as the Au-calculus. Furthermore, it
has the well-establish categorical semantics, al-

lowing us the studies in the style of (1).
B. #E&KimL

1. Makoto Tatsuta, Ken-etsu Fujita, Ryu
Hasegawa, Hiroshi Nakano: Inhabitation
of polymorphic and existential types, An-
nals of Pure and Applied Logic, Volume
161, Issue 11, August 2010, Pages 1390-
1399.

C. OERE

1. Inhabitance of Existential Types is Decid-
able in Negation-Product Fragment (with
M. Tatsuta, K. Fujita, and H. Nakano),
35th International Colloquium on Au-
tomata, Languages and Programming
(ICALP 2008) Reykjavik, Iceland, Jul.
2008.

2. ERRETEBR T LEHRY —2 v ay 7 2010,
CSCAT 2010, 5L#f, 2010 £ 3 H.
3. A categorical reduction system and its

properties, Workshop on Categories, Logic
and Computation, Kyoto, July, 2011.
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1. (L) 58 &% (TORIGOE Takatomo):
FRIEMRRTIE LR E IS T 2B AT A,

. (B£) X& #¥ (OOKURA Shunpei):
Complete game semantics for linear logic

with exponentials.

(f&L) #&E Fnfl] (TOBISAWA Kazunori):
A meta-calculus with cross-level computa-

tion.
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BUEREHTROBLA DB BT, BVWAELES C1 &
MIEIVIEDRZ & E2E L, XV IERICE, AR
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BEAES L LU CGEAL, ED YT 7y
Fle o WiEirEft— L I — NEIE2FOR 5
X, FIBRIEEE - R T O &M T T
C'EFHCLVEDLZLNTFRETH D = & L3R
L7z, Z2uid 1983 FEIZ K X #1172 Gambaudo
& Tresser O XIZ L VBT IT ohi-b DT
HD, EOWIXDPT, H oL (F1IFREHRTIE
BARZABHET b T2 EEZLND) NEEIR
SUEHRA, H5FEERIZBNTEN L DIEHR
RO GRS 2 B e — & TIEHEITE2VE
ENENEE, LT LSFIBEITRWT & 215/
Lz, I T, W DEHT TR FRMBERD
Cl BENZ XL FTRBIESEE % B2 Z & 2308
PEROVHTZ L 2R, BEERIZBWNT
TR FBEMED LB TE 5D T, ZORE
BB & N FERER OB OX vo TEHED D
BEOEBRTHILEZLNS,
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The Cl-creation of good periodic orbits from
a numerical viewpoint was considered. More
precisely, mathematical concept of observabil-
ity to finite sets and its probabilistic version
were introduced, and then I have proved that
the creation of an observable periodic orbit by
a C' small perturbation under the probabilis-
tic observability is possible if there is a non-
atomic ergodic measure admitting no positive
Lyapunov exponents. This is motivated by a
paper of Gambaudo and Tresser published in
1983. In the paper, they pointed out that some
hyperbolic attracting periodic orbits (which are
thought of as trivial observable attractors in
the theory of dynamical systems) are not nec-
essarily observable in a numerical experiment
when their domains of regular attraction are
too small to be observed by computers. I tried
to find out conditions under which the C1-
creation of observable periodic orbits for dif-
feomorphisms becomes possible. Since we can
only expect a probabilistic observability in nu-
merical experiments, this result can be thought
of as a kind of result filling a gap between the
numerical analysis and the theory of dynamical

systems.

B. &KX

1. S. Hayashi: “Hyperbolicity, heterodimen-
sional cycles and Lyapunov exponents for
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1. (1) £4)11%42 (HASEGAWA Yuki): A
C?~¢ Kupka-Smale diffeomorphism with
no sources and sinks exhibitting the adding

machine of type mod 2.
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#Z (HOSONO Shinobu )

It is about 20 years since the discovery of mir-
ror symmetry of Calabi-Yau manifolds. Sev-

eral mathematical (and abstract) proposals to-



ward the full understanding of the symmetry
are available now, and they are motivating re-
lated mathematical studies. On the other hand,
from the early stage of the mirror symmetry,
it has been known that, for Calabi-Yau hyper-
surfaces or complete intersections in toric vari-
eties, the symmetry can be realized in a combi-
natorial way, and also there are concrete ways
to calculate related invariants such as Gromov-
Witten invariants. I have been studying mirror
symmetry from the latter explicit and calcula-
tional viewpoints to obtain some useful insights
to the general and abstract proposals.

Last year, in a collaboration with Hiromichi
Takagi, we have observed a beautiful inter-
play of classical projective geometry and mir-
ror symmetry, and also the geometry of derived
categories, in a certain Calabi-Yau manifold X
related to the three dimensional Reye congru-
ences. I continued the collaboration expecting
that this specific Calabi-Yau manifold provides
us a nice example where classical projective ge-
ometry entails several interesting consequences
in the mirror symmetry and the geometry of de-
rived categories. This year, we have focused on
1) the derived category of the Calabi-Yau man-
ifold in detail, 2) the geometry of mirror man-
ifolds and the monodromy properties of their
deformation family. As for 1), we have tried
to prove our conjecture about the Calabi-Yau
manifold Y which is derived equivalent to X
but not birational to X, however we have not
been able to complete the proof. As for 2), we
have been able to formulate a method to calcu-
late the monodromy matrices explicitly. We are
now expecting to describe the mirror geometry

of X within classical projective geometry.
B. #&&RiRX

1. C. Doran and S. Hosono, On Stokes ma-
trices of Calabi-Yau hypersurfaces, Adv.
Theor. Math. Phys. 11 (2007), 147-174.
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Gromov-Witten invariants of the Grass-
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anomaly equation, Advanced Studies in
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metry and Projective Geometry of Reye
Congruences I, preprint (2011, arX-
ive:1101:2746v1).
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tion II, FHEAK (2008 & 8 A),

. BCOV ring and holomorphic anomaly
equation, at BIRS workshop, “Number
theory and physics at the crossroads”,

(2008, Sep, Canada)
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(2009 % 2 A)

. BCOV ring and holomorphic anomaly
equation, at the “International Conference
of Mathematics”, National Taiwan Univer-
sity (2009, Jul. 5 — Jul.10, Taiwan).

Mirror symmetry and projective geometry
of Reye congruences, at the IPMU sem-
inar “Derived category, Mirror symme-
try and McKay correspondence seminar”
(2011, Mar. 10); at BIRS workshop “Num-
ber Theories and Physics at the Cross-
roads” (Canada, 2011,May.8-13); FRK{X
(M I — (201147 H 29 H).

. Mirror symmetry in higher genus LILIII
at “TIMS Summer School on Mirror Sym-
metry” (2011,Jun 7-10, Taiwan).

. BPS numbers of some Calabi-You man-

ifods, at Kobe workshop “Quantum



cohomology and Integrable
(2011,Sep.1-3, M7 X).

systems”

On the mirror symmetry of Reye congru-
ence Calabi-Yau 3 folds, “Tokyo-Seul Con-
ference 2011” at Tokyo (2011, Dec.2-3.); at
BIRS workshop “Hodge theory and string
duality” (2011, Dec.4-9).

10. Differential rings over the moduli spaces
of Calabi-Yau manifolds, at TMU work-
shop “Workshop on Isomonodromic defor-
mations and related topics” (2012,Jan.27,

HHEK).
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I am interested in mathematical aspects of two-
dimensional conformal field theories, especialy
in the automorphism groups of vertex opera-
tor algebras and in properties of conformal field
theories constructed from vertex operator alge-
bras.

The study of the automorphism groups of
vertex operator algebras is interesting and im-
portant since the groups such as the sporadic
finite simple group Monster arose as the auto-

morphism groups. In my past research, I deter-



mined the automorphism groups for some ex-
amples of vertex operator algebras and discov-
ered some general properties of the vertex oper-
ator algebras with large autormorphism groups.
The properies give rise to a severe restriction
on the structure of a vertex operator algebra,
which is used to study the action of the Mon-
ster.

In studying conformal field theories arinsing
from vertex operator algebras, we aims at re-
vealing the way how the good properties of con-
formal field theories expected in mathematical
physics are related to the properties of the un-
derlying vertex operator algebras, where rep-
resentation theory of infinite-dimensional Lie
algebras and geometry play important roles.
In a joint research with K. Nagatomo and A.
Tsuchiya, we discovered a nice condition on a
vertex operator algebra given in terms of its
universal enveloping algebra, which leads to a
certain finiteness of the modules category as an
abelian category as a part of finiteness of the
resulting conformal field theory.
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(1) Degenerate principal series

In a joint work with Peter E. Trapa, we stidied
degenerate principal series of G = Sp(p, ¢) and
S0*(2n) with an infinitesimal character ap-
pearing as a weight of some finite-dimensional
G-representation. We show at a most singu-
lar parameter each irreducible constituent is
weakly unipotent and unitarizable. We cosider
the case of SO*(2n) here. We write the
Levi part of a maximal parabolic subgroup as
GL(k,H) x SO*(2(n — 2k)). If 3k < n, Ip is
irreducible and isomorphic to a derived functor
module. If 3k > n, we conjecture there are k—1
irreducible constituents in Ip other than de-
rived functor modules of the maximal Gelfand-
Kirillov dimension. However, it remains open
at this point.

(2)

Verma modules

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

morphisms between generalized Verma mod-

In 1970s, Lepowsky studied homo-

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

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

p, the above conjecture is affirmative for regu-



lar infinitesimal characters.

(2) Irreducibility of the space of continuous
Whittaker vectors

The fameous “multiplicity one theorem” tells
us that the dimension of the space of continu-
ous Whittaker vectors on an irreducible admis-
sible representation of a quasi-split real linear
Lie group is at most one. For non quasi-split
groups the multiplicity one theorem fails. As
a natual extension of the multiplicity one the-
orem to non quasi-split case, we may consider
the following naive conjecture. “ the space of
continuous Whittaker vectors is irreducible as
a module over the finite W-algebra.” For exam-
ple, we have an affirmative answer for the type
A groups. For SOy(2n, 1), the above naive con-
jecture is affirmative. However, for SO(2n,1),
the discrete series are counterexamples for the
cojecture. So, I propose refined conjecture.
Namely, Let H be the stabilizer in the Levi part
of a minimal parabolic subgroup of the non-
degenerate unitary character v of the nilradi-
cal of the minimal parabolic subgroup. Then,
H acts on the space of continuous Whittaker
vectors with respect to psi. the refined conjec-
ture is that the space of continuous Whittaker
vectors is irreducible as a module over the fi-
nite W-algebra and H. This refined conjeture
is affirmative for SO(p,q). I studied a func-
tor from so-called parabolic category O to the
category of Whittaker modules. In particular,
I determined the image of simple modules for
a complexified minimal parabolic subalegbra of
so(2n,1) and the Jacobi parabolic subalebras
of sp{n,C).
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eralized Verma modules, The 8h Work-
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2009.
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University of Utah, July 2009.
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on the space of continuous Whittaker vec-
tors for an irreducible Harish-Chandra
modules, "The 9th Workshop on Nilpo-
tent Orbits and Representation Theory”,
Hokkaido University, Feburary 2010.

. Whittaker modules and vectors associated

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

Whittaker modules and vectors associ-
ated with the Jacobi parabolic subalge-
bras, ”2011 Nankai International Work-
shop on Representation Theory and Har-
monic Analysis”, Nankai University June
2012.
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2. FEAECERE BORRECACHET 5 5EE

3. MMEEDOERI
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1. (f&%) Ak 5] (KURIBAYASHI Tsukasa):
On Fiebig’s conjecture about the category

O for a Coxeter system.

2. (L) #BH Bi (MASUDA Takanori):
Principal so(1,2) subalgebra %##-> star-
shaped % Lie fX#ic 2>\ C.

3. (L) AT ¥F¥ (YAHIRO Kouhei) :
Weight modules of rational Cherednik al-
gebras.

F. ®#AMFE— e R

1. HAMER EERTPOResBaz8

EH KB (YOSHINO Taro)

A. BFFIE

UV —BOSEZEM G/H L, %o Clifford-
Klein # & 1%, [\G/H OB THEENDLBHEET
b5 MHBL, TIEGOBERSHETHE. GNT
I'% ‘E® 3+5&, G/H ® Clifford-Klein £ D
BEABRLND. ZORIZET 5813, RfE
ERELL, RKEBBENERD. ZORICIZBAR
RAMEDEE Y, BRZEH LTI TV S, B
Jux DT —< X ZOEREMERADZ &
Thole. LhL, BERZERITENT R RV TZE
B2 n Z RS, TOEE CIHERAICEZ
BIENREELW, 2T, Z0LHRIFIFEATRER
NT BB REET A0 Tl a—7 v
T NS FEEEBELTVA.

A Clifford-Klein form of a homogeneous space
G/H of a Lie group G, is a manifold of the form
I'\G/H, where T is a discontinuous group act-
ing on G/H, the deformation of T in G gives
rise to a family of Clifford-Klein forms. All

manifolds in this family have the same local
structure, but have different global structures.
My research interests is in such deformation
spaces.

However, it may well happen that deformation
spaces of Clifford-Klein forms are not Haus-
dorff. So, it is not easy to get an intuition of
the deformation space. In order to understand
such non-Hausdorff spaces, I have introduced a
method ‘topological blow-up’.

B. 3w

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

“Topological blow-up and

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

3. A. Baklouti, I. Kedim and T. Yoshino:
“On the deformation space of Clifford-
Klein forms of Heisenberg groups. Int.
Math. Res. Not. 16, (2008) Art. ID
rnn066, 35pp.

4. T. Yoshino: “Discontinuous duality theo-
rem”, Internat. J. Math. 18, (2007) 887-
893.

5. T. Yoshino: Criterion of proper actions for
3-step nilpotent Lie groups. Internat. J.
Math. 18, (2007) 783-795.

6. T. Yoshino:
on homogeneous spaces of Cartan motion
groups. Internat. J. Math. 18, (2007)
245-254.

Criterion of proper action

C. NEERF

1. Topological Blow-up, Ao ¥ —kig¥ 3
J— (Lie ##f - RERE I —LEFH), H
HRFEEA AR, 2011 4 A

2. N 0 —T v 2o, 5 8[E R
BY—=Y RV Y b SRR v o8
X, 201148 A



. Topological blow-up, 2nd Tunisian-

Japanese Conference (Geometric and

Harmonic Analysis on Homogeneous
Spaces and Applications), A—2A (Fa=

D7), 2011 48 12 A

. On topological blow up, 2011 #£EXRHH
U—rvay” BRESAEEEEE ¥ —,
2011 % 12 A

AT 0 — Ty ST T, IR
2, &RKE, 2012F 1 4

NIRRT =T v FIConT, RES, B
REHHEBEFER, 201241 4

Deformation Space of Clifford-Klein Form
and Topological Blow-up, Rigidity School,
RO RFEERRERT e, 2012 2 3 A
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1. 8052 SRR (BRI

D40v9X F)T (WILLOX Ralph)

A TFREHE
A, EICBERRIES R & BB RIZO
WTHIEZITo 72, #5I1C, TRo EE8Rnse
R EET.

o LIRMIZEH LOYIHEREIZEL TEoh
TeRERZIERL, @S KAV FEXOHE
BB IT 2 MHMERMBEL A Z LT
L. B, BRLULBEEZANT, B8
B KAV FRRO— RO EE %
fEH L7z,

J&H - Mickens OB LFIEICE-D %, Pain-
levé I & Painlevé II FEEXOEZEOB (L
21TV, BEROBER Painlevé HEEFULIAMC
b, B BT 7 42 Weyl BEHEE FoT
FE 70518 & BRI 587 LV BEER Painlevé
FREANF/OLh. BlZ, W< oD L
VW [Gambier B &5 R LFTRE AR BERL
ISR LB,

FE#H Schrodinger FREXRLRE « BJIF
B CoRBFEXOBESIL, i, %
DO H BRI T HBEB RIS R DR
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H - Z# R0 50— KR8 A5
L, #hEFhoFRERRIZFFET 2 Lax pair
RATHIRIEDOEE L &Mz L.

®iz, LROBERRIIERE Schrodinger
BROBELEC LT, BERmEO%ks 22
SEICHIN B Schrodinger-Newton 2R
X Choquard FREADEERAL & D ZKENC
DWTHREITo 7.

The research I conducted over the past year
was mainly concerned with discrete and ultra-
discrete integrable systems and their interrela-
tions. In particular:

e | succeeded in extending the solution
method I previously obtained for initial
value problems over the integers, to the
general initial value problem over the real
numbers for the ultradiscrete KdV equa-
tion. Using this solution method I was able
to give a full description of the asymptotic
behaviour of the general solution for this
integrable system.

Using a direct discretisation method
loosely based on the methods of Hirota
and Mickens, it proved possible to discre-
tise the Painlevé I and II equations in a
general setting, thereby obtaining hitherto
unknown discrete Painlevé equations that
are directly related to integrable mappings
with symmetries described by affine Weyl
groups of type Eél) (besides the various
well-known forms of the discrete Painlevé
I and II equations, which were also ob-
tained). Along the way, several new lin-
earisable integrable equations of so-called

“Gambier” type were also obtained.

I also studied a general procedure for
obtaining integrable discrete versions of
the nonlinear Schrédinger equation, the
Yajima-Oikawa equation and other related
systems. In particular, by describing how
these equations can be obtained from the
Hirota-Miwa equation, it proved possible
to understand the structure of their Lax
pairs and of their solutions expressible in
terms of determinants.



Inspired by the structure of the discrete
version of the nonlinear Schrédinger equa-
tion mentioned above, I also studied the
possible discretisation of the Schrédinger-
Newton and Choquard equations (which
appear in various settings in theoretical
physics) as well as the behaviour of the

solutions of these equations.

B. &

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

“Yang-Baxter maps from the discrete KP
hierarchy”, BERMATHF AT IS 1650
(2009) 162-172.

. R. Willox, A. Ramani and B. Grammati-
cos: “A discrete-time model for eryptic os-
cillations in predator-prey systems”,
Physica D 238 (2009) 2238-2245.

. S. Kakei, J.J.C. Nimmo and Ralph Willox:
“Bftg BKP 52X & Yang-Baxter B#4” in
[EMTEIR BB TR D BUR &3k — kD 1 0
FE~DRE|, TWMREGHFRERT
£E2H4 No.21ME-S7 (2010) 142-148.

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

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

. R. Willox: “BHRBRORER - BEEBCRIZ
L BEFT A" in [FERBEEI T OF -
R - BB LTl - NKFR
RAFMEFHAESRE No.22A0-S8
(2011) 13-22.

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

(2011) 113-126.

Nonlinearity 24

A. Ramani and R.

“Folding transformations and

. B. Grammaticos,
Willox:
HKY mappings”, Journal of Nonlinear
Mathematical Physics 18 (2011) 75-85.
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9.

10.

B.
Scimiterna and R. Willox:

C.

“Miura

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

(9pp).

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

C. OEERE

. Constructing

. Construction of Yang-Baxter maps from

the discrete KP hierarchy, Aspects of
Quantum Integrability, Yukawa Institute
for Theoretical Physics, Kyoto University,
20087 H.

. Crystal-like structures arising from the dis-

crete KP hierarchy, Geometric Aspects
of Discrete and Ultra-Discrete Integrable
Systems, University of Glasgow, Scotland,
UK, 2009 4 4 AH.

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

China, 20104 1 7.

Darboux Z# AFH, BEECRIES % - BERUR
SYEF 2 — b U T, FUNKRE, 2010 4 2
A.

. Solving the initial value problem for the ul-

tradiscrete KdV equation, Integrable Sys-
tems and Geometry, ICM 2010 Satellite
Meeting, Pondicherry, India, 2010 % 8 5.

. BBRERL KAV HReofgik, BRAES R

tyiralr - ReBEE, BARES - #E
BENHRR, AEBRFRFERS THEER
FHFER, 201049 5.

BREROBER - BEEBRIZL 5TV,
MR ROF B - B L5
AL — FERIGRE, TWNRFIGH 1 2R 5T
LFEFAMIEES, 2010410 .
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10.

R KdV HRAOYHIERRE, Ja—
23V COE H22 EEMF 7Y » RaT7 &3
T, RERFREGERARR, 2010
#£11 8.

. BEET VOB EL A — b by,

LA — b PR AKEEORS LA
D 5502, BABEKESa— 9L COE 7
775 [BBEEREOERERRE]-E oM
RSHEEFL VRV T A, BIERE, 2011
#£2 4.

The ultradiscrete KdV equation defined
over the real numbers, Tropical Geome-

try and Integrable Systems, University of
Glasgow, Scotland, UK, 2011 E 7 B.

D. #z

1.

HFEU+HBFINEE GEBF - BERED
AMER L TOERE  (BERFHATHRE)

- BIREETT - 0BT IV (- B kX

RIS RS BB N 5 IERIE B S D R
- T IEE RS D AMEEE. GER
amER | EEEEER - BEREMEARRER)

. JEREEE XB - BB (EF - £ ¢

BEBC R RE 7 R & BRI IR 0 R RS Lt
FHEICOW T L AR (454 - K
FheA @)

F. XA — e R

1.

2.

Y = EEEEFFERT [Instituts Internatio-
naux de Chimie et Physique, fondés par E.

Solvay| FHi%E.

Journal of Physics A: Mathematical and
Theoretical, Advisory Board Member.

H #HNA»LOE Y H—

1.

. Samuel

Thomas DURT (Ecole Centrale Marseille—
Institut Fresnel) 11/05/31 ~ 11/06/10.
Discretisation of the Schrédinger-Newton

and Choquard equations.

COLIN (Griffith University)
11/06/01 ~ 11/06/10. Discretisation of
the Schréodinger-Newton and Choquard
equations.
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3. Basile

GRAMMATICOS  (Université
Paris-Diderot Paris VII) 11/10/31 ~
11/11/11. Properties and
ultradiscrete mKdV and Sine-Gordon

equations.

of discrete

. Alfred RAMANI (Ecole Polytechnique)

11/11/07 ~ 11/11/18. Properties of dis-
crete and ultradiscrete mKdV and Sine-
Seminar title: TAll
you never really wanted to know about
QRT, but were foolhardy enough to ask]
{November 16, 2011).

Gordon equations.
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FEE #MZ (ASOU Kazuhiko)
A. BFFERE

B. ®&W®

. BERESEORI-WE A EZHEENERIC
BEAELBRECTARECATLOES
BT AT —hA T A7aY=z7 hTIR
FRL TV LBHRBEL T A HEOMRE
THMMIIERT D, Fi-hERET S
DOIFAR Y AT ADORF 2T, BiE
B, BEEL-EmBBREN AT CHRES
EEIGEL, ABRICREEN R 0NE D
A BHICEBETE ML TN, T
DAFEAIT LD | REEEILRBRO RIZ< o
TN ERLFREREIERLTHD Z LA
TE, ¥EFNICEINEREEZVOTHL R
L—RLRBZERTEB LI D, X
FEEX, RVATLOT 0 NF A TEER
LEBIZFHBLTH bW AT ADOFERE
EEHTNL,

. BPICHETIEHORREOER, 2RI
MY HAEHAR
HENERICRE Sh OO REEEGR
I (1955). BNEURITHERSE (1969).
ZHERRERSE (1973) R EOBESS
T—7 (3t 297 K) 2 BEFOWHE CHMNEH
T DO DREHFTEOHEEIT> T,

. ERAERE VAT LORRE

RA¥GE & THES M CHEI vz TR
U BGEREMATE I 7 —] OXFRERTFHED
EEZEC T, BFOEELFHT D0
DYAFLDT v A TEREITH T,

. Designing a Video Streaming System that
Learners can Freely Zoom into any Area of
Blackboards They Want

. Research study on preservation, conserva-
tion and exhibition of mathematics mate-

rial

. Depelopment of distance learning system
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1.

. BRAE FIZEIED

BRAE FIE : “E6 BRARLIF ¥ —D%H
RAREROBRE”, MFEEE F 145, F3
£ (2009) pp.29-30.

“BIGERORILNE IS
EEEEDHBICHREMRERERE T AR
BV AT LOBRE L REORK, HE R
7 MERER B 35 HeEKS BHRCE
(2010) pp.29-30.

. RAE R “ERICBITHAEEREES Y

SO MNZoT- WL OO - EERE
BEET—TOF VI ML EZORAREIC
DOV, FEWE F 168, £ 1 %5 (2011)
pPp-22—24.

C. DEERE

1.

BEEECT T — WA 7T 2AD5% DR
— HREBEOF =72 584, RIMS ek
& RBOB AL ELOFEE , KEBKFE
BOERMRNTHEFLRT, 2007 429 A.

. T2V ZfE - 7= REEMOEEER O BBl

22OV, iFEES TREEMOIRR 2 R
ANIEA B —Fy NEERE] | HRKEE
JFREEYE I F— 7 2, 20094 8 A.

CEEBNYUET T A (1955) BET AT —

TOTVE N L 2 OEMTTE, RIMS #%E
8 BEHTBTI DT VINIAT T ) —HR
A T—HRSHFROWRO S L1,
SR EMBXE, 2009 F 9 A.

11955 ERFERAEFEL VRV T A F
BT =220 T, BAREFES 2009 £F
ERESRE, KK, 200949 4.

 BHREEORTWE ZARZEENERAIC

BIEATRERER T A BB L X T LADRE
LREORL, HE VAT LMERFER 35
EleERE, LEERE, 2010 48 A.
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FiE #% (KATAOKA Toshitaka)
A. SR

(D). &G, FICREEROEROIRKRE %%
BRI OVWT ORFSE.

(II). AIRBEORBOIBIRMEIC X 58T

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

algebraic number fields.

(ID).

Characterization of representations of fi-
nite groups by their character values.

R

. BETA BB MOBSFORE (BE
ATHIERFE A 1 3 1 R4 )

FE

- BFIAEE: MO FORE (BERER
ATHIRRE R 1 3 1 RAESE)

L BETHOE: WS FEOWE (HoRFma
SRR 11 - 1I1S 1 4/ 84)

- BEE TR WO FOEE (BRFEMA
SRRRARERRL 11 - I3 | 404

BRI EE: BWBREOEE (B
HIRRREM T 1 £48F)

EH ME (KIYONO Kazuhiko)

A. FFREE

A RIAEBFRECB T DR RBEEREED
WIRBEHER OB VICHOWTHFEL TV 5,
SEET, BERETEOWL O O@EE X
~OKEIFEOVE S0 RBEEBRERICONTE X
oo FORFR, X LOBREBER~DZOER
DL EFIZOWTEREATD T 7 A /S~
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DIERD T = A MIFIBO O AIREHDOH S Z
ENRGInoT,

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

I studied a smooth and pseudofree action of
cyclic group on X, the connected sum of some
copies of CP?’s, and found out a possibility of
existence of a constraint on the set of weights
on the fibers at the fixed points, for the lift

action on a certain complex line bundle on X.

B. #E&RKWwX

1. 5% FuZ : Finite group actions on spin 4-
manifolds (FURITT A & SERIK~DFHREE
{EA), 13T (2009)

. K. Kiyono : “Nonsmoothable group ac-
tions on spin 4-manifolds”, Algebr. Geom.

Topol. 11 (2011) 1345-1359

C. QEERFE

1. Nonsmoothable group actions on spin 4-
manifolds, hAR P — k¥ IF—, HH
RERZFEFEER A ZER, 2008 & 10 A

. Nonsmoothable group actions on spin 4-
manifolds, F30ES T4 R7TD bR V—] |
IRESRZFHSER, 2009 461 A

. Nonsmoothable group actions on spin 4-
manifolds, 5 36 BIEHEER T LRI A,
RBRTHISERZERAF ¥ 73R, 2009 4 12 A

-
- BEIAEE . OO FOHERIT o1,
(BEREDATHREEN 1 1 £484F)

CBEIAEE  BOoBESFEOEBEITo T,
(B AR EN [ 1 £48F)
CBEIEE O MOEIFOEEBEITo,
(BT RREER - T 1 F48E)

. BFHBFEY I - [SEEEROM
a1 BEBEBROMSIT W T LT,
(BRI ERRERE )



5. R A HFEY S~ [BRAETHS
HFL  BIHBRORSY £ RIS
DUTHBLL I, (HEFIHISEL )

48 # ( GOCHO Toru )

A. TRFARE

ARG OERICMHET 2 RERIIX LT, “B
R WO RENLEERIRDS L ERA
TWA. FOEDIZ, VT 49 0 K
DN—TEROYERFAE I RER V—L0 O
ERFE KB ICABEEFAITNVA.
BFEOMELBLT, EEE VTV I T 4v 0
RRIEDON— T EEORE K B, BRICE
SERBMER T2 Z L 280D, v—U v %
BREREDFERXICK LT, MIiST2ENHE
KO DfREERDT-. TORR, ThbDESF
BPLZOffL, B afrErd—noBonb
W FRXRLEDREDOH HTED “qHBL 2o
TWDZ eWmghote. EERFOERLIZ I N
i, RIRDELIL, FZE elliptic cohomology %
HAWTHLAETHD L IICBDbNEDT, Z0%
HIZ, EOXOIBBEN/OND Z LITRDIDN
HEEFETTODBLEIATHS.

-
——

I have been trying to have a better understand-
ing of various topological invariants associated
with topological field theories from the view-
point of ”Bo-kuukan”. For that purpose, I have
been studying the structure of the semi-infinite
equivariant cohomology and “the semi-infinite
equivariant K group” of the loop space of a
symplectic manifold. In the last few years, I
found that there exists a natural action of dif-
ference operators on the equivariant K group of
the loop space of a symplectic manifold, and I
obtained the corresponding difference equation
and its solutions in the case of a toric manifold
and its complete intersection. As a result, I
found that the difference equation and its solu-
tion so obtained are a kind of ”g-analogue” of
the differential equation and its solutions asso-
ciated with their quantum cohomology. Using
my formulation, the same consideration seems
to be possible also in the case of the equivariant
elliptic cohomology, and I have been studying
to clarify what kind of structures we obtain in
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this case.
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1. 0¥ TBIRE © o — L ORBS FOE
2. HOF THH - SRR EOWHA ZOWE

3. HEIEE : AR -FEORURKED

4. BFEIF— [Co<K VRS £
12, BE—EAE2 BRI, MBS FE0BER
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¥ £ & % (Project Professor)

EH 5 ( SHIGA Tokuzo )

A. TFEEEE

METE, BEAEY, BHT7 AT RZH S
DWDWHRTT VEWEER. RN OSLEN
IR L TE 7, EFEEKREY L OBEIIRD 2

DTH B,
1. BERICENIBE 2 OB Y v —FEFT
DWETRENT,

2. FUFLABRETTOT o LIBENOWITAE
W&o ¥ LHERERSMOVFELTRATIZ &,
3. BT 7 AT U RIBITHEEN R ER L
OEBETN~ERMTOLREED S Z L,

I have investigated stochastic models appear-
ing in statistical physics, mathematical biology,
and mathematical finance from the view points
of probability theory and stochastic analysis.
Recent themes I am interested in are the fol-
lowing.

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

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

3. To develope stochastic analysis of significant
mathemathecal models in finance.

D. &%

1. PERIREERR - FERWEAHE 1L : peEHRO AR
#, FHFEHREOEENOIBD, <L F
F—NVOREREHR L ZOAZER -7,
(KBt - 4 FEAERFERS)

2. FEEFENTE - HERFEE XA | FERFETOA
FIsEE, MEHESOERNOIRD, FHEHAK,
WM FRROEARER L ZOINAE2H -T2,
(RFPT - 4 FALBHER)
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BE #¥T (KASHIMA Yohei)
A BFEARE

YEMERIZH o BT N EEFIICERE R
FETHEN T2, BXOUWERAEHENT
WAEHEFIECEREMICHETT A A REL
LTW3, SEEZEICFEORET COLEE
FRICBIT AP DS D DTN THIE
L7z, 2010 ¥ CTIEBRITON F# 1 L TE
EINTWAHEEBEIEETCTREFLEA
DOEMEZE L THREEERNICEET S Z L 25T
HLER, ZhdoERrIBEEORBHEEC
TV E Y EHEREF ETIRER TE RV, 54
EUTOFETIHROE S Z &0 TE o
TR IRV T L &R T CEBRS A e
BENCRET D Z L 2EH L.

The purpose of my research is to analyze var-
ious models appearing in condensed matter
physics in a mathematically rigorous way or by
means of numerical methods with mathemat-
ical stability. In this academic year I mainly
studied the behavior of correlation functions in
many-electron systems at positive temperature.
It had been proved by 2010 that the equal-time
correlation functions decay exponentially in the
distance between the electrons and the holes in
the hyper-cubic lattice of arbitrary dimension
in high temperatures. However, these frame-
works do not apply to more complex lattices
close to real crystals. This year I proved the
exponential decay property of the correlation
functions in high temperatures in a class of lat-
tices, which cannot be treated by the previous
method.

B. BFEimL

1. C. M. Elliott and Y. Kashima : “A finite el-
ement analysis of critical-state models for
type-II superconductivity in 3D”, IMA J.
Numer. Anal. 27 (2007) 293-331.

2. Y. Kashima : “On the double critical-
state model for type-II superconductivity

(Project Research Associate)

in 3D”, M2AN. 42 (2008) 333-374.

3. Y. Kashima : “A rigorous treatment of the

perturbation theory for many-electron sys-
tems”, Rev. Math. Phys. 21 (2009) 981-
1044.

4. Y. Kashima : “Exponential decay of corre-
lation functions in many-electron systems,
J. Math. Phys. 51 (2010) 063521.

5. Y. Kashima : “Characterization of subd-
ifferentials of a singular convex functional

in Sobolev spaces of order minus one”, J.
Func. Anal. 262 (2012) 2833-2860.

C. DEERE

1. A rigorous treatment of the perturbation
theory for many-electron systems, Czech-

Japanese seminar in applied mathematics

2008, ‘=g & THEET, 2008 4E 9 A.

2. Exponential decay of correlation func-
tions in many-electron systems, Czech-
Japanese seminar in applied mathematics
2010, Prague-Tel¢, Czech Republic, 2010
#£89H.

3. EQEET TCOZEREFROEEHRRY
FTNZOWT, ERBHODORENTES,
WK, 201145 A.

4. 3RTERIZBITAE 2 EBBEOERM
ETNMZOWT, BT I —, HR
K, 201146 H.

5. LB RITHT 2 A RIEEMABEROE
BRI, RARFESRERESHR, B
MIRZE, 201149 A.

D. ##&

1. B N EE  RAEURBEOEE 21T 7.
(BRFEATHIRE - B8 18 1 £48%)



2. B0 TLRE BRI OWE £ 1T 1.
(Bl SRR - A I 146 1 44
)

/N

&35h (KASATANI Masahiro)
SRR
£F Knizhnik-Zamolodchikov 52 (¢KZ F12
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DR EHFERT KITFIRAWTERSND 55
FBRARTHD. —FH, FTNNT 7 4o~y ik
(DAHA) &1L, 774 o~ TR (T 7494
NEED ¢-BF) BH Rk e LTHEe, V— R
WAL TER SN AEERETHS.
BIEE £ TORFSE T, (1) DAHA OZHEARR S
RWT, KATFIRHEAT & (KZ FRAEZ ERXL
L, TOLEAMEERT 5 FRE 2/ T, RE
I HFRAOLEAMEER L2, R1TFIL K
THID R T T~ & BRAE ABERA & v 9 23,
Fox BMER LT K 175012 DAHA OFHRB S
EHN DR FTEXOBHRE TH-. (2) £77,
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Quantum Knizhnik-Zamolodchikov equation
(aKZ equation) is a system of g-difference equa-
tions defined by R-matrix which acts on a ten-
sor product of representations over quantum
algebra. Boundary qKZ equation is a system
of g-difference equations defined not only by
R-matrix but also by K-matrix which stands
for reflection on boundary. The double affine
Hecke algebra (DAHA) is an associative alge-
bra which includes affine Hecke subalgebras (g-
deformations of affine Weyl groups).

In my previous studies, the followings are ob-

tained. (1) In terms of a polynomial rep-
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resentation of the DAHA, we formulated K-
matrices and the boundary ¢KZ equation, and
obtained a procedure to construct polynomial
solutions of the equation. We explicitly con-
Relation that
R- and K-matrices should satisfy is called re-

structed polynomial solutions.

flection equation. So our K-matrix is a special
solution of the reflection equation induced from
representation theory (the polynomial repre-
sentation) of DAHA. (2) Under certain limit
of parameters, special polynomial solutions of
the gKZ equation (without boundary) are fac-
torized into products of Schur polynomials.
In this year, based on the direction of (1), I
have been researching a construction of other
K-matrices in terms of certain representation
theoretical method. Moreover, on (2) — “factor-
ization phenomena” of special solutions under
certain limit of parameters of the gKZ equa-
tion (without boundary), I have been calculat-
ing further examples and formulating the phe-
nomena from a viewpoint of representation the-
ory.
B. E#F#mL

1. B8R Bl “BHT & qKZ HRe L Jkxf
# Koornwinder ZTEUZOWTC?, AN %
HEOSRRME (BT ITR IR 1765)
(2011) 124-136.

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

09 (2010) 157-171.

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

“The
quantum Knizhnik-Zamolodchikov equa-

. M. Kasatani and Y. Takeyama :

tion and non-symmetric Macdonald poly-
nomials”, Funkcialaj Ekvacioj Volume 50
Number 3 {2007) 491-509.

. M. Kasatani and V. Pasquier : “On poly-
nomials interpolating between the station-
ary state of a O{n) model and a Q.H.E.



ground state”, Communications in Math-
ematical Physics Volume 276, Number 2
(2007) 397-435.

C. NEERE
1. “CVC % DAHA OHERFE L ERAT =

gKZ FERIZHOWT, iES 'BCHR &
AGT THOREZ] , ERKFEREGEHES
FHFFEEL, 20109 A.

“BERAT & qKZ FEER & FEX#H Koorn-
winder Z2IEHIIZ DWW T?, RIMS Bfge&E S
MBS RECEDZERME ) | AR AR
HIWFSCFT, 2010 £ 8 A.

“The qKZ equation and its polynomial so-
lutions”, RIMS A16%!+¥ X J— [Diagram
algebras and related topics| , {48 IR HEF
T, 201047 A.

“T T4~y TROSEXNFRIE (KZ 57
BRIZOVWT?, HAEES 2009 FEEHKE
waEnFle ERTESRE Y v a VRERE
E, RIRKRZEER X+ /0%, 20094 9 A.

5. “Boundary quantum Knizhnik-
Zamolodchikov equation”, [EBRHFZELE

= [BFAHEDROFEIR , BT
FEBCFHE, 2009 F 7 A.

“The quantum Knizhnik-Zamolodchikov

equation and non-symmetric Macdonald

polynomials”, R AIFE /3R I,

HERKE, 200744 H.
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A. BHEBEE

AEEL, BAREHEEEE OREFEIZLD,
Ding-Iohara REORBEGGOH R LT o712, Fex
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DRFFENE, Virasoro KE DT Z A <= U —8IT%t
5 AGT THEERPVIZ, ZhOHDHEKE
TOERE H I 5 Ding-Iohara fREIZx LT
FDOTIFAR I —F{ERRT LI ENEETDH
5. ZLT, L1 RBEICOWTZ R
RSIEROBELER, D OEHEIC L0 EBRBICS
FA~V—F{ErEx, EBIZ AGT T2~
FTZEEIH L. LU EWRERIZONT
%, TOXSERNRFETET 74~ —
BERDIZZLEFEH LY., F0OH, EHROL
AU X B 720V X9 12 Ding-Iohara B D #E[F]
REMG E ORBEEN ST T A ~ U — 1B % K
FF2RABITH>TWS. BEDE ZAHGWL
SNDORBRIZONWTT I~V —Fr 5252
EBRHETHROE, WREIZSOWTORERGR
BINIZHIETEEEZEZLNTNDEDOT, Z0
FEProDT Fu—F25%#E LI RFd 5T
ETHD.

I studied on the representation theory of the
Ding-Iohara algebra with Prof. J. Shiraishi.
Since the Ding-Iohara algebra is regarded as a
deformation of the Virasoro algebra, the AGT
conjecture on the primary field in the Vira-
soro algebra suggests the existence of the corre-
sponding primary field in the Ding-Iohara alge-
bra. In the light of the Macdonald symmetric
function theory, we found the primary field in
the Ding-Iohara algebra in an a priori manner,
and then proved the deformed AGT conjec-
ture in the level-one representation. As for the
higher level representations, it may be however
difficult to go through the same way. Then,
we try to characterize the primary field in re-
lation to an endomorphism of the Ding-Iohara.
algebra, and also we consider an alternative ap-
proach from the representation theory of the W

algebra now.

B. B&w®

1. H. Awata, B. Feigin, A. Hoshino, M.
Kanai, J. Shiraishi, S. Yanagida, “Notes
on Ding-Iohara algebra and AGT conjec-
ture”, RIMS kokyuroku 1765, (2011) 12-
32.

2. Masahiro Kanai, “Two-lane traffic-flow

model with an exact steady-state solu-



tion”, Phys. Rev. E 82 (2010) 066107.

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

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

. Masahiro Kanai, Shin Isojima,

. Y. Tutiya and M. Kanai:

tion of a coupled system of delay differ-

“Exact solu-

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

. M. Kanai:

range process: fundamental diagram of the

“Exact solution of the zero-

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

. M. Kanai, K. Nishinari, and T. Toki-
hiro: “Solvability and Metastability of the
Stochastic Optimal Velocity Model, Traffic
and Granular Flow ’05, A. Schadscheider
et. al (eds), 2007, Springer-Verlag.
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. Masahiro Kanai, A Velocity-Clearance Re-

lation in the Rule-184 Cellular Automaton
as a Model of Traffic Flow, ACRI2010 - IX
International Conference on Cellular Au-
tomata for Research and Industry -, Ascoli
Piceno (Italy), Sep., 2010.
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RIMS B2 RIFE S RBERO SR - Di-
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v 7T T e (MCMCO) i & BERE
WO EIT o1, FEFEE TIZ MCMC kD —
BT — O LT o128, KEIIT
=Y B NRNT TR AV B A MCMC ik
Wt U CTRIZIB B I DWW TR L 2. B3R
MCMC #EiIE RS TEBVA, BEndbtx
FoZ L, SOICERIZY S IAY AL X ikt
L n~! ® L — kT Ornstein-Uhlenbeck @&
BRI DI EERTIETIOREEHRIL
To. =K, BRICRG A—F 2 RPICEATH T
&£ T, ZTOMOMC #E2%ET S FiETHON
TWeh, BEOHEZTHZ Li2L0, RNk
DIBLLTWBZ L 2R, —F, RTA—
ZEIDIAMITINA, MEAFEEZTAZ LI
L0, RE—EEE2FL RN L2V MCMC
HEEBETET, BHEERTLEZOFEDMELNT
Shiz. ZhoORRITERNZFR CILRE
LAES, BEER—BMEOBEROEEENE
o,

Markov chain Monte Carlo
{(MCMC) method has poor mixing property

Sometimes

for categorical data model. This behavior can
be explained by degeneracy of MCMC as a pair
of random measure with a map. By showing
the convergence of a time-scaled MCMC to
a random diffusion process, its exact {poor)
convergence rate can be calculated for the
original MCMC. For such models, parameter
expansion method is believed to improve the
behavior. However, by a certain projection,
I showed that this method also suffers from
degeneracy. Using these fact, I found a local
consistent MCMC by introducing another one

parameter with a kind of Metropolis update.

B. FE&i#wmX

1. A a7 EEE T aEOT L T— R
DFFHT, HEBRFEEZ0H, 1768 (2011), p73-
84

2. Metropolis-Hastings Algorithms with ac-
ceptance ratios of nearly 1, Annals of the
Institute of Statistical Mathematics,61 (4)
(2009) 949-967.
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C. NEERFE

. Local degeneracy of MCMC for cumula-
tive logit model, Statistical Analysis and
Related Topics, HRKZEEH* v L /3R,
2011 4212 A

. MCMC DUURORIEREIR & BILHE, 3
B EOH REM, > < IEBLHES,
20116 B

. A XFEEHEETO Data Augmentation OF
#, Emergent Dynamics in Nonlinear Sci-
ence, FIR KFAEENBIZET, 2011 4 5
A

Weak Convergence of Markov chain Monte
Carlo II, Asymptotic Statistics of Stochas-
tic Processes - VIII, Le Mans, 7 7 > &,
2011 %3 A

. Weak Convergence of Markov chain Monte
Carlo, Statistical inference and numerical

analysis of stochastic processes, Florence,

A4ZV7,201143 A
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Yoshihiko Shigeaki Miyoshi,
Atsuhide Mori and I studied on Thurston’s in-

equality for openbook foliations.

Mitsumatsu,



I researched on simple groups that are not uni-
formly simple. I showed the infinite altenating
group with a pseudometric that evaluate the
simpleness, is quasiisometric to the half line.

Shigenori Matsumoto and I studied on dynam-
ical systems by diffeomophisms on a circle, and
constructed Cl-diffeomorphisms of the circle
which admit measurable fundamental domains.
I take part in a project “Translational Systems
Biology and Medicine Initiative” from Novem-
ber 2007 and “Molecular Dynamics for An-
tibody Drug Development” from April 2010,

where I study mathematical models for bioin-

formatics.

B. BFRIHL

1. Hiroki KODAMA, Yoshihiko MIT-
SUMATSU, Shigeaki MIYOSHI and

Atsuhide MORI: “On Thurston’s inequal-
ity for spinnable foliations”, Foliations,
Geometry, and Topology: Paul Schweitzer
Festschrift, (2009) 173-193.

. Hiroki KODAMA and Shigenori MAT-
SUMOTO: “Minimal C*! diffeomorphisms
of the circle which admit measurable fun-

damental domains”, preprint 2010, to ap-
pear in Proc. A.M.S.

C. NERER

1. The homotopy group of the space of de-
gree 0 immersed plane curves, ”Foliations,
Topology and Geometry in Rio”, PUC
Rio, Rio de Janeiro, Brazil, 2007 £ 8 A 7
H.

. Thurston ’ s inequality and open book foli-
ations, Tokyo-Seoul Conference in Mathe-
matics Geometry and Topology, B A,
200712 A 1H.

L FE-RRBAEIC OV, B P Re Y-
VARYY A EMKEE 2009 E 12 A 18 H.
L FEBEABMBICOWT, HAKEEES

hRaY—pfea, BEKE 20104£3 A
24 H.

127

. Minimal C! diffeomorphisms of the circle
which admit measurable fundamental do-
mains, [EEERE & MO TFIHERE 2010 AFFE4E
%2:] Foliations and Groups of Diffeomor-
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vA,20104 10 A 25 H.
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&R BEAT AN OIREL TR Y, BEEE N
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T, ETHEEESONEER (V—~r 7L
B HEOBBOEMEDORELR) 2, L0 —FKo L
BB OWTHLR L, #3C (1) TRERLEZ. Zh
%:i“ T, LSO BN OAERINDET IV
SEMOMEEFE L R, FOETNHSE
Faﬁa)%la%%ﬁﬁﬁ‘ 17 % Schrédinger 240 2 FER
EEWH RO BRBEZRE L. ZOFEFN
o ZEH OET L BROFE S50 & BEICHE
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This year, I mainly attempted applying the the-
ory of model subspaces of the Hardy space of
the upper half-plane to studying of the distri-
bution of the zeros of arithmetic L-functions. It
was motivated by a study of my recent work on
a bridge between the mean-periodicity and ana-
lytic properties of L-functions, and was started
in last year. In this connection, some results
about this bridge were published in papers [1,
3, 5].
bution of the zeros of L-functions, I general-

As for model subspaces and the distri-

ized a result of last year, which is a relation
between the Riemann hypothesis and a posi-
tivity of certain series, to a wide class of L-
functions. Successively, I examined the prop-
erty of model subspaces generated by certain
quotients of L-functions in detail, and decided
a concrete form of the second order linear dif-
ferential equations of Schrodinger type which
characterized the structure of such model sub-
spaces. Here I mention that the structure of
such model subspaces is closely related to the
distribution of the zeros of L-functions. How-
ever, we need to assume that quotients of L-
functions used for the construction of the model
subspaces satisfies a nice properties expected
by the generalized Riemann hypothesis. I re-

ferred to a recent work of J.-F. Burnol on a

128

quotient of the gamma function.
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. M. Suzuki:

. Y. Kamiya and M. Suzuki:

. M. Suzuki:

. M. Suzuki and L. Weng :

. M. Suzuki :

. M. Suzuki :

. M. Suzuki :

I. Fesenko and G. Ricotta and M. Suzuki:
“Mean-periodicity and zeta functions”,
to be published in Annales de I'Institut

Fourier.

“On monotonicity of certain
weighted summatory functions associated
with L-functions”, Comment. Math. Univ.
St. Pauli 60 (2011), no. 2, 211-225.

. M. Suzuki: “Positivity of certain functions

associated with analysis on elliptic sur-
faces”, J. Number Theory 131 (2011), no
10, 1770-1796.

“An attempt
to interpret the Weil explicit formula from
Beurling’s spectral theory”, J. Number
Theory 131 (2011), no. 4, 685-704.

“Two dimensional adelic anal-
ysis and cuspidal automorphic representa-
tions of GL(2)”, Proceedings of the work-
shop “Multiple Dirichlet Series and Ap-
plications to Automorphic Forms”, Edin-

burgh (August 2008), to appear.

“Zeta functions
for G2 and their zeros”, Int. Math. Res.
Not. IMRN 2009 (2009), no. 2, 241-290.

“The Riemann hypothesis for
Weng’s zeta function of Sp(4) over Q” with
an appendix by L. Weng, J. Number The-
ory 129 (2009), no. 3, 551-579.

“On the zeros of approximate
functions of Rankin-Selberg L-function”,
Acta Arith. 136 (2009), no. 1, 19-45.

“An analogue of the Chowla-
Selberg formula for several automorphic
L-functions”, Probability and number
theory-Kanazawa 2005, Adv. Stud. Pure

Math., 49 (2007), 479-506.

M. Suzuki :

pothesis for the Weng zeta function of rank

“A proof of the Riemann hy-

3 for the rationals”, The Conference on



L-Functions, 175-199, World Sci. Publ,,
Hackensack, NJ, 2007 .
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. On Schridinger operators on a half line
arising from the Riemann zeta-function, f#
WGRtE I —, A HBRFRFRL T
BEOTERL 2011486 A.

. A pair of the second order differential
equations arising from zeta functions, %t
2 THERNPHEEROENE 2 REr U—
EEVaT— H AN BRRERER
BEHFFER - EREI T X, 2011
F8H.

. Certain second order differential equa-
tion arising from the Riemann-zeta func-
tion, Analytic and Probabilistic Methods
in Number Theory, Conference Center of
Vilnius University in Palanga, Lithuania,
201149 A,

. On a sequence of Hilbert spaces of entire
functions arising from the Riemann zeta-
function, BIFE&ES THRATHOREEG — Hiar!
B DL EMICEE L T, RERFHREE
Mt geAT, 2011 4 11 A,

. On the zeros of Weng zeta functions for
Chevalley groups, A7 MMRUBIEE LKL
& T DRI, HEREEEAET LA,
2011 12 A,

. Zeros of Weng’s zeta functions for Cheval-
ley groups, RIMS Project Research: Work-
shop on various zeta functions and related
topics, BHEKFHERZHIER, 2010 5
12 H.

. On subspaces of the Hardy space related
to zeros of zeta functions, MEMTEGH- 1R
BMEOEOSHEMELBEL T, RERE
HOERFEATHTZCRT, 2010 45 10 A.

. Zeros of Weng’s zeta functions for (G, P),
AR - RERFBICENIIHES LK
L BAH O, KR RKFEER DR,
201051 A.
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9. Eisenstein series and zeros of zeta func-
tions, FENTE R B L O ORI DORERNRE, &
FRR FEPRARHTRTFERT, 2009 42 10 A.

10. On the zeros of zeta functions for (G, P),
International conference “Zeta Function
Days in Seoul”, Yonsei University, Korea,
2009 49 A.
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As the examples of the Sobolev inbedding the-
orem and the Poincare inequality, etc. show
that, using the fractional integral operator, one
can control quantitatively a function by its
derivatives. Morrey spaces, which were intro-
duced by C. Morrey in order to study regularity
questions which appear in the Calculus of Vari-
ations, describe local regularity more precisely
than Lebesgue spaces and are widely used not
only in harmonic analysis but also in partial
differential equations. I have studyed a charac-
terization of the measures for which the gener-
alized fractional integral operators are bounded
in the framework of the Morrey spaces. These
are extension to the measures of previous re-
sults for the weights. Also, using the Wolff po-
tentials, I have developed two weight theory of

the fractional integral operators.

B. #&&RiwL

1. Y. Sawano, S. Sugano and H. Tanaka :
“Generalized fractional integral opera-
tors and fractional maximal operators in
the framework of Morrey spaces”, Trans.
Amer. Math. Soc., 363(2011), no.12,
6481-6503.

. Y. Sawano, S. Sugano and H. Tanaka :
“Orlicz-Morrey spaces and fractional op-

erators”, Potential Analysis, online.

. T. Iida, E. Sato,
H. Tanaka : “Multilinear fractional inte-

Y. Sawano and

grals on Morrey spaces”, to appear in Acta
Math. Sin. (Engl. Ser.).

. T. Iida, E. Sato,
H. Tanaka : “Sharp bounds for multilin-

ear fractional integral operators on Morrey

Y. Sawano and

type spaces”, Positivity, online.

. T. Iida, E. Sato,
H. Tanaka : “Weighted norm inequalities

Y. Sawano and

for multilinear fractional operators on
Morrey spaces”, Studia Math., 205(2011),
no.2, 139-170.

. S. Gala, Y. Sawano and H. Tanaka : “On

the uniqueness of weak solutions of the
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3D MHD equations in the Orlicz-Morrey
space”, to appear in Applicable Analysis.

S. Gala, Y. Sawano and H. Tanaka :
“A new Beale-Kato-Majda criteria for the
3D magneto-micropolar fluid equations in
Orlicz-Morrey spaces”, to appear in Math-
ematical Methods in the Applied Sciences.

. H. Tanaka and H. Gunawan : “The local
trace inequality for potential type integral
operators”, to appear in Potential Analy-

sis.

. H. Gunawan, E. Nakai, Y. Sawano and
H. Tanaka : “Generalized Stummel class
and Morrey spaces”, to appear in Publi-

cations de I'Institut Mathematique.

10. H. Tanaka : “Two weighted norm inequali-
ties for potential type integral operators in
the case p > ¢ > 0 and p > 17, submitted.
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Analysis and its Applications at Nara
2011.

2. “Fractional integral operators and Morrey
spaces with small parameters”, Harmonic
Analysis and its Applications at Pohang
(2009), Koria.

D. i##
1. EBECRSREEVI (EEHAE 2R %

HAY L, RERABTICHMETICET A
EEEITHoE.

F. x5 atge 9 — e 2

1. ERKFHEREMEE, [N —F ¢ —227
72 BT A EGEDOBIFRII W T, (2011
F£9/H10H), HESHEEA.



$#t ¥ (NAKAMURA Nobuhiro)

A. TR E
ARFTERRIED bR U—L F—DBEHOWES
ToTW5. SFEETMEEIZ5 & Ftx Seiberg-
Witten TREXOEETH S Pin™(2) £/ K—
VRO %, B2 Pin™(2) ./ R—L R
EELZOISAICOWTONEERITo 2. RE
BB LT, K3dhm e T? x 2 oD
Pin=(2) €/ R—ALREEN O TRNI L &R
L7z, ZHUERO Zo0 S THEREEWV. (1) K3
& T? x §% OFEFEFIZ DWW TIL@EE @ Seiberg-
Witten FERELLE IFE P E—HAEESL 0
THDHN, Pin™(2) DRERIT 0 TRV, (2) &
VaTA BEORBKRTHE 1 THY HhDoaRE
O HIVIRREENR O TR, (V2T A8
FHERTTHINEEIRE PE—FETEZR
STHREENRQ TRNI ERbND.)
Pin™(2) €/ A—AAREEDIGHE LT, 4KRT
ZFEE X ICEDATN-HE T X EOBRTR
WKHR>TRAZXARENRTWA LS b0
DFEPTEDHZ EERLT-.

My research focuses on 4-dimensional topol-
ogy and gauge theory. This year, I studied
Pin™(2)-monopole equations which can be con-
sidered as a variant of the Seiberg-Witten equa-
tions. Especially, Pin™ (2)-monopole invariants
and their applications are investigated mainly.
I proved that the Pin™ (2)-monopole invariant
of the connected sum X of a K3 surface and
T? x S? is not 0. This is interesting by the
following two reasons: (1) Although all of the
Seiberg-Witten invariants and the refined in-
variants of X are 0, the Pin™ (2)-monopole in-
variant is non-zero. (2) The virtual dimension
of the moduli space is 1 and the cohomolog-
ical invariant is non-zero. As an application
of Pin™ (2)-monopole invariants, I gave a genus
estimate of embedded surfaces in 4-manifolds
whose orientations are twisted along local sys-

tems of the 4-manifolds.
B. BE#HX

1. X. Liu and N. Nakamura:
Z/3-actions on K3 surfaces”, Proc. Amer.
Math. Soc. 135 (2007), no. 3, 903-910.

“Pseudofree

2. X. Liu and N. Nakamura: “Nonsmooth-
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able group actions on elliptic surfaces”,
Topology Appl. 155 (2008), 946-964.

. N. Nakamura: “Bauer-Furuta invariants
under Zs-actions”, Math. Z. 262 (2009),
219-233.

. N. Nakamura: “Smoothability of Z x Z-
actions on 4-manifolds”, Proc. Amer.
Math. Soc. 138 (2010), no. 8, 2973-2978.

. N. Nakamura: “Mod p equality theorem
for Seiberg-Witten invariants under Z,-

actions”, preprint, arXiv:0905.3022

. N. Nakamura, “Pin™(2)-monopole equa-
tions and intersection forms with lo-
cal coefficient of 4-manifolds”, preprint,

arXiv:1009.3624, to appear in Math. Ann.

C. OsERE

invariants and a non-
smoothable involution on K3#K3”, & 54
B rRao—vrRUT A SBRERE
#Z=, August 2007.

1. “Bauer-Furuta

“f& D Seiberg-Witten FHF A L 4%kt
ZREEOMK S RMEES”, “Manolescu
Seiberg-Witten Floer homotopy type IZ-2
WO, RS MRRIERME & ERK
L] HEKFERERE IS — Y
A, September 2007.

“Nonsmoothable group actions in dimen-
sion 47, 5 34 EIEBER Y VR U L,
WILHT R S48, November 2007.

“Nonsmoothable group actions in dimen-
sion 4”7, Mini workshop on 4-manifolds and
related topics, Dalian University of Tech-
nology, China, March 2008.

. “Nonsmoothable involutions on K3 and
K3#K3", MH5eEs T4 bR v —] |
J& B RKE:, January 2009.

“Surgery exact sequence {Z-D>VNT7,
“Edmonds-Ewing O#5 : Freedman i
OEEER~DIR . Frw e TY—FK
< UER RS, B T WIEART TR
7 7V, October 2009.



10.

“Smoothability of Z x Z-actions on 4-
manifolds”, AFFEES T4 kT b Ea o—) |
JEEKE:, January 2010.

. “Seiberg-Witten theory and intersec-

tion forms with local coefficients of
4-manifolds”, #HFEEE 4K FKR e
U] , IR X%, November 2010.

. “Pin~ (2) &/ RN—AFHEHX L ZDISH”, H

AEEFES 2011 FEKFRE B S, BINK
%, September 2011.
“The genus of nonorientable embedded

surfaces in 4-manifolds”, BFEES (4R
gL bR P—| | [REREE, November 2011.

£
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HA D BB TE SV COBEE (BOEEEH
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BEOD LEERLER SO R A RICHE
HBERLE LEEEEBI Aot (B
BET 2 AR

#2H #:X (MATSUDA Yoshifumi)

A. FFERRE

SEER, BEF—K, WEPEFRLE & HITR
REHER B L CAEEN IS SOV TR 21T
Bol. BONRERIZUTORY THD.

1. FEFMIRBEERZRFDBEO C* Bifitt:
FERBR IR ER 2 FOREC LT, BE
FEC*BIEMTHDI DD LE7E
a5 27 ([B4)).

2. RO NMMIIBHAEN -5
¥ AREZOKERSHELF-THod
HEHEEDHEIZ DWW THEER
AR LT, WEMICHEOIA T ZE
FETH > CHERIEROBEETRIETHRE
HES#EEBSOL ONEET S Z & 2 HH
L 7= (arXiv:1109.2663).

3. BRAFMARGICRBERZH >ER O
DRIEEGSR: BATFHH R2DUREEE
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AEHESZ OO a7 M DEREHT A
BAERICH LT, #hbOZERMOBIZE
FHEGELPFEETDHZ & K42 DERI
B9 5 BARBDRIER ORI DR D ~&x g
ERRBETIZELBRETHE L
ZFEA L7 (arXiv:1201.6104).

In this academic year, I studied convergence
group actions and relatively hyperbolic groups
jointly with Shin-ichi Oguni and Saeko Yama-
gata. We obtained the following results.

1. C*-simplicity for groups with non-
elementary convergence group ac-
tions: We give a necessary and suffi-
cient condition for a group with a non-
elementary convergence group actions to

have a simple reduced group C*-algebra

([B4]).

2. Hyperbolically embedded subgroups
of relatively hyperbolic groups: For a
finitely generated group which is not vir-
tually cyclic and hyperbolic relative to a
collection of proper subgroups, we showed
that there exists a hyperbolically embed-
ded subgroup which contains a non-abelian

free group of finite rank as a finite index

subgroup (arXiv:1109.2663).

. Equivariant continuous maps be-

tween spaces with geometrically
finite convergence group actions:
Given two compact metrizable spaces with
geometrically finite convergence group ac-
tions of a group, we showed that the ex-
istence of an equivariant continuous map
between these spaces is equivalent to an
appropriate inclusion relation among max-
imal parabolic subgroups for these actions
(arXiv:1201.6104).

B. &KX

1. Y. Matsuda : “Polycyclic groups of diffeo-

morphisms of the closed interval ”, C. R.
Math. Acad. Sci. Paris, Ser. 1347 (2009),
no. 13-14, 813-816.



2. Y. Matsuda : “Groups of real analytic dif-

feomorphisms of the circle with a finite im-
age under the rotation number function ”,
Ann. Inst. Fourier (Grenoble) 59 (2009),
no. 5, 1819-1845.

. Y. Matsuda: “Global fixed point for groups
of homeomorphisms of the circle ”, Con-
temporary Mathematics 498 (2009), 151
154.

. Y. Matsuda, S. Oguni and S. Yamagata

“C*-simplicity for groups with non-
elementary convergence group actions ”,
to appear in Houston J. Math., preprint

version is available at arXiv:1106.2618.

C. mEERE

. MEAOEMEEOR SRS T2 ZFIR—H
WZDOWTC, 5 E hARr V— R P A,
IRT X bA—v, 2008 428 H 7 H.

. The rotation number function on groups of
real analytic diffeomorphisms of the circle,
Semianrio de Sistemas Dindmicos, Univer-
sidad de Chile, Chile, 26 January 2009.

. AREoOMSRMEDRTHRY YA 7Y v
B, AL F0ETD)] s, REEE
K3, 200942 A 21 H.

. HEAOWMFAEROBERE SR, BASCE
KKFREOBR, bRo V-8 RR5
AR, KBRS, 2009 £ 9 A 24 H.

. On the isometry group of the univer-
Lef-
schetz fibration and category theory, ABK
K, 201046 A 11 B.

sal Teichmiiller curve, Workshop(s):

. C*-simplicity for groups with non-

elementary convergence group actions,
TREMS bR a v— 2011) HFFEES, B
EhR/AREE 201148 A 23 B.

. BEOM I NHEEIZ OV T, BEREHRE
PR, BREBRF, 201149 A 20 .

. FERHEO R EE DO AR e BRI E A BRI DUV T
KB MR U—t I —, HREKE, 2011 ¢
107 48.
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9.

10.

D.

1.

The universal relatively hyperbolic struc-
ture on a group and relative quasiconvexity
for subgroups, Geometry and dynamics,
Ecole normale supériere de Lyon, France,
16 October 2011.

On the commutator width of groups of
piecewise linear homeomorphisms of the
circle, ZARIEDFEHEE & o RFHEEE 2011
FRES, ERKXKEFEREBEEIF—D
A,20114 11 4 3 H.

=
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NEAEFEHIR - £%4% (Foreign Visiting (Associate) Professor)

* BBHI® (Visiting Professor)
PAJITNOV Andrei

A. BFFEBEE

I visited the Graduate School of Mathematical
Sciences, the University of Tokyo for 5 months
(August 9, 2011 — January 9, 2012). During
this period we continued to work with Professor
Toshitake Kohno on our project concerning the
circle-valued Morse theory for complex hyper-
plane arrangements. We revised and enlarged
our preprint (arXiv:1101.0437), and submitted
it to a journal.

In this work we developed the real-valued and
circle-valued Morse theory for the complement
to a complex hyperplane arrangement in C™.
Denote this complement by M (we assume that
the arrangement is essential). We have shown
in particular, that M has the homotopy type
of a space obtained from a manifold fibered
over a circle, by attaching cells of dimension
n. We have computed the Novikov homology
of M and showed that it is concentrated in the
degree n.

We began working on the next part of the
project, namely the applications of our meth-
ods to the L2-homology of M. We are prepar-
ing a paper on this subject.

Together with Dr. Takahiro Kitayama (Kyoto
University) we started a new project on the L?-
torsion of the Novikov complexes. We worked
on it during T. Kitayama’s short visits to Tokyo
in December 2012.

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

tions on 3-dimensional manifolds.
B. BE@wX
Articles
1. A. Pajitnov, On the tunnel number and the

Morse-Novikov number of knots, Algebraic
& Geometric Topology 10 {2010) 627-636.
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2. H. Goda and A. Pajitnov,

of gradient flows in the half-transversal

Dynamics

Morse theory, Proc. Jpn. Acad., Ser. A
85 (2009) 6-10.

Preprints

. Toshitake Kohno and A. Pajitnov, Circle-
valued Morse theory for complex hy-
perplane arrangements arXiv:1101.0437

(2011).

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

arXiv:0709.3153 (2007).

C. NEEEE

IPMU seminar, December 2011.

Workshop ”Circle valued Morse theory and
Graduate School of
The University of

Alexander invariants”,
Mathematical Sciences,
Tokyo, November 2011.

Conference “Topology of singularities and re-
lated topics, II”, Tohoku University, Sendai,
January 2011.

Topology seminar of the Graduate School of
Mathematics, The University of Tokyo (De-
cember 2008, December 2009, December 2010,
December 2011).

Topology seminar of the Tokyo Institute of
Technology, October 2011.

Conference ”Intelligence of Low-dimensional
Topology” (Osaka), November 2009.

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

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

The Fourth East Asian School of Knots and



related topics (plenary talk), January 2008.

Algebra and Topology seminar, Nice Univer-
sity, 2007.

o=
During my visit to the Graduate School of

D.

Mathematical Sciences I gave a lecture course
“Novikov Homology and its applications” for
graduate students. The first part of the course
(5 lectures) was dedicated to the classical Morse
theory and its applications to geometry. We
discussed the homotopy type of complex man-
ifolds, the construction of the Morse complex,
the gradient flow and other topics.

In the second part (4 lectures) I gave an intro-
duction to the Witten’s De Rham framework
for Morse theory, including detailed proofs of
the properties of the perturbed Laplacian, and
the De Rham construction of the Morse com-
plex.

In the third part (2 lectures) I discussed
the generalization of the Witten’s method to
Morse-Novikov theory of closed 1-forms and
Novikov homology.

* BEMEHIZ (Associate Professor)

BRINON, Olivier

A. Summary of Research

Work on relative p-adic Hodge theory. In par-
ticular, study the properties of relative period
ring (more specifically topological properties of
those rings). Also, study of the overconver-
gence of the Igusa tower of Siegel varieties, in
order to define overconvergent modular forms,

and the associated eigenvariety.

C. List of Invited Talks

1. Workshop on p-adic arithmetic geometry
and motives, Tohoku University, Sendai
(Japan), January 23-25, 2012.

2. Algebraic Number Theory and Related
Topics, RIMS, Kyoto (Japan), November
28th-December 2nd, 2011.
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3. 2011 Taiwan-Japan Mini-Workshop on
Arithmetic Algebraic Geometry and Re-
lated Topics, National Taiwan University

(Taiwan), November 17-19, 2011.

. Workshop on arithmetic geometry 2011,
Okinawa Shogaku Highschool (Japan),
October 10-13, 2011.

D. Courses

Course at the Graduate School of Mathemat-
ical Sciences. The aim of the course was to
explain the construction of the overconvergent
Igusa tower {an extension of the classical Igusa
tower above a strict neighborhood of the or-
dinary locus in the p-adic rigid Siegel modular
variety). It can be used to give a new definition
of the space of overconvergent Siegel modular
forms, which is the input data to construct the
eigenvariety. The construction relies on crys-

talline techniques and the use of p-adic periods.



EHEGFEFEEE (Special Visiting Chairs)

¥ BRI (Visiting Professors)

/8 B8 (AONUMA Kimiaki)

A. BroeigE
FEIYRY XV A b ERAY RT3, &
BTEEARA LT AR 2 hLE LE
eIz it =,

I am developing the model of business risk man-

agement for credit risk evaluation.

B. &

. B - H)ll, "Excel THF5 [N—¥LH L
IR T, SRBPEEERS, 2008.

. B - HA, "Excel THF5 VaR”, £BETE
HIE#F3ES, 2009.

. FH -1, "Excel THESERBETOERE”,
R BCEERTIER, 2009.

. B - HW, "Excel TERERY R, &
R B FERTST S, 2010.

. B - HW, "Excel TH SRR OER”,
e BCEET S, 2011.

. B -FW, "Excel TESEMBEEFEOER”,
SR FEE RS, 2012,

C. DEERE

1. VYT PRI Txrew—hy
ke 74— A, 2010

2. E+x0EE - AEEY X7 HEERR, 2010
F

=

. MEAHABRMBRRIX X : REEF TLEL
RLEMIZEORRELZED, EBOTTO
BFEETNVORBHELETNVHEEO T 0
TAEZREEZRY AN LES (BERF
B2 - 4 EAEHEER (EH))

- FRT 7 A T URER . BRERERER

FHENER (BH)
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3. GEEEERR - RIRRZERFEGUILAE TR
FER (A1)

F. ioMrge 4 — e 2

1. JAFEE(R A4 -

A

AR R - TH¥R),

. Asia-Pasific Financial Markets, Adivisory
Editor

Kk ;TA (OSAKA Motohisa)

A. TR E

RZEIRFE DR AR OfEI & A E-S3 < AT
JROHEE R L ORRICHESE. FiEL LTIEY
ERT — 4, BRT —FICESWTHEET L
EEELT, YIal—alitkoTELR
TR ERERIZESTAZI LB LTS,

I am trying to disclose the mechanisms of sud-
den cardiac death so that I seek any precursor
of it. I propose mathematical models for the
mechanisms using experimental data and clini-
cal data. I aim at a clinical application of find-
ings obtained by these simulations to develop a

new treatment.
B. B&Riw L

1. M. Osaka , H. Murata, K. Tateoka, T.
Katoh:

ability analysis by using electrocardiogram

“Reliability of heart rate vari-

recorded unrestrainedly from an automo-
bile steering-wheel”, AIP Conference Pro-
ceedings, 922 (2007) 675-678.

. M Osaka, H. Murata, Y. Fuwamoto, S.
Nanba, K. Sakai, T. Katoh: “Application
of heart rate variability analysis to electro-
cardiogram recorded outside the driver ’
s awareness from an automobile steer-
ing wheel”, Circulation Journal 72 (2008)
1867-1873.



3. C. Takimoto, H. Kumagai, M. Osaka,

K. Sakata, T. Onami, T. Kamayachi, K.
IIgaya, T. Saruta, H. Itoh: “Candesartan
and insulin reduce renal sympathetic ner-
vous activity in hypertensive type 1 di-

abetic rats”, Hypertension Research 31
(2008) 1941-1951.

. M. Osaka: “Geometric detection of chaos
by using a delayed Lorenz map”, Interna-

tional Journal of Bifurcation and Chaos 18
(2008) 3771-3779.

. M. Osaka, E. Watanabe, H. Murata, Y.
Fuwamoto, S. Nanba, K. Sakai, T. Katoh:
“V-Shaped Trough in Autonomic Activity
is a Possible Precursor of Life-Threatening
Cardiac Events”, Circulation Journal 74
(2010) 1906-1915.

. M. Osaka, R. Tokita, S. Minami: “Volley-
like male GH secretion indicates existence
of an intrinsic 1-h oscillator in the hy-
pothalamus”, Applied Mathematical and
Computational Sciences 1 (2010) 225-242.

. A. Mori, P. Lee, T. Yokoyama, H. Oda,
K. Saeki, Y. Miki, S. Nozawa, D. Azkami,
Y. Momota, Y. Makino, T. Matsubara,
M. Osaka, K. Ishioka, T Arai, T. Sako:
“Evaluation of artificial pancreas technol-
ogy for continuous blood glucose monitor-
ing in dogs”, Journal of Artificial Organs
14 (2011) 133-139.

. M. Osaka: “A modified Chua circuit sim-
ulates a v-shaped trough in autonomic ac-
tivity as a precursor of sudden cardiac

death”, International Journal of Bifurca-
tion and Chaos 21 (2011) 2713-2722.

C. DEERE

1. Reliability of Heart Rate Variability

Analysis by
Recorded Unrestrainedly from an Auto-
mobile Steering-Wheel, The 19th Interna-
tional Conference of Noise and Fluctua-

tions, Tokyo, Japan, 2007 £ 9 7.

Using Electrocardiogram
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10.

. Heart rate variability analysis by using

electrocardiogram recorded unrestrainedly
from an automobile steering wheel, The
72th Annual Scientific Meeting of the
Japanese Circulation Society, Tokyo, 2008
£ 3AH.

L ATFT Y IR DLEROLREEBD D

A ARRNT, 8 4T [ B AR AKE TR RS,
KBz, 2008 & 5 A.

. Low-order chaos in sympathetic nerve ac-

tivity causes scaling of heartbeat intervals,
The ACP second workshop on “ Statisti-
cal mechanics of biological and ecological
systems, Tokyo, Japan, 2008 & 6 7.

HEIERAT 7 U 7o btk L DERO

LB A AR, 5 25 FHALEY
LEAITES, H7B, 2008 4 11 4F.

. Characteristic Patterns Preceding Lethal

Cardiac Events In Thirty-One 24-Hour
Holter Recordings, The 73th Annual Sci-
entific Meeting of the Japanese Circulation
Society, Tokyo, 2009 £ 3 A.

. V-figure change of autonomic nervous ac-

tivity was observed as a possible precur-
sor of sudden cardiac death in heart rate
variability analysis of thirty-three Holter
recordings, 13th Congress of the Interna-
tional Society for Holter and Noninvasive
Electrocardiology, Yokohama, Japan, 2009
£6 A

. A newly proposed method, a delayed

Lorenz map, detects the chaotic nature of
heartbeats, 36th International Congress of
Physiological Sciences, Kyoto, Japan, 2009
®£T7H.

. Reliability of detection of cardiac events

by using integrated information of electro-
cardiogram and plethysmogram recorded
from automobile steering wheel, % 49 51 H
FERETHEEKE, KK, 2010 4 6 4E.

B R RIEEN D & B 7o DR ZEIRSE & IR
BR, % 3 EEMLERBIES, BT, 2010
FTAH.
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1. BEBAERAYE I F— (B RER O
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G. Z¥

1. 2010 £REE 1R M R AR B T R B R RFF 20 B
e E

BEE &8 (HIBINO Hiroki)

A. FFFEREE

7T 7 2 IRBIEF SO B FICERY LT
ZRIED T — MROWE T, OB HER)
BN S, e RICABRYFREIA TS, &2
AW, FI7 2 ODEREICARFARZKERET
FmEREROBERIIREITHE, VU2
VH—NA REBGRL T T ke
XU NAREIRDLFIEELT. GREOST 7 2
PIMELND T, BEEE LTHETH DA,
BEOHHEPEEL 2o TS, AT, 2V
B RERED T T 7 = o OEEIT,
EWNT T 7 2 OPEICRIZTHE L BET
HIEWEETHD, £Z T, ’xld. BEx
B LTI 7 2 2R IEHFIEORENIZ,
T 7z VI RSEOMIAZED D L L iz, v
Vavii—n_A REDT T 72 ORBERRE
REERMEEZFICN D, TR, RERELZH
T35 LI2EY, pm A7 —/LTREEROY—1
1BBIU2BS 7 72 2 HEMEBSHBETS
ZEMWAERET, INoEBE -7
WT, BEBEDS 57 = DESIGESEELH
NRLEZENTEDL, ZHIZED, 1 BBLU2E
772N, BIBEOENERKBLT, B
FILRRIBERBEREETTZERHALNC
ofe, MAT, 1B/ 77 cD%y Y 7HE
R, BRMSOEBIZL-C, BELREE
HICAMIKTI 5L 2HHAL, 2857
SNZBWT, EREDHAEERAIZL-TELS
Ny RX ey PRBEBRBENOHBE L,

Graphene is a two-dimensional sheet of car-
Due to
the fascinating physical properties, graphene

bon atoms in a honeycomb lattice.

has a vast range of potential applications.
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Graphene was first isolated by exfoliating it
from bulk graphite, but the exfoliated graphene
is normally too small for practical applications.
Therefore, methods of growing graphene on
substrates are currently being investigated ac-
tively. Thermal decomposition of SiC produces
graphene epitaxially grown on the SiC sub-
strate. Epitaxial graphene is of high structural
quality, and, therefore, this method is promis-
ing as a graphene fabrication method. How-
ever, the obtained graphene still has thickness
distributions. Thickness controllability should
be improved based on the understanding of the
growth mechanism. Additionally, we have not
yet fully understood the influences of the SiC
substrate on the physical properties of epitax-
ial graphene. The understanding is essential in
exploring the suitable applications. In these sit-
uations, we have been investigating the growth
mechanism and intrinsic electronic transport
properties of epitaxial graphene on SiC. We
are now able to grow monolayer and bilayer
graphene uniform in thickness on a microme-
ters scale by selecting the growth environment.
Such uniform monolayer and bilayer graphene
enable us to examine the electronic transport
properties at each thickness. We confirmed
that monolayer and bilayer graphene exhibit
quite different transport properties, reflecting
We also found

that the carrier mobility of epitaxial monolayer

their electronic structures.

graphene rapidly decreases as the temperature
increases, and that the strong temperature de-
pendence would be ascribed to the interfacial
layers between the graphene and SiC substrate.
Furthermore, we succeeded in detecting the
band gap in bilayer graphene, which is induced
by the interaction with the substrate, from the

electrical measurements.

B. #F&im X

1. S. Tanabe, Y. Sekine, H. Kageshima, M.
Nagase, and H. Hibino, “Observation of
bandgap in epitaxial bilayer graphene field
effect transistor”, Jpn. J. Appl. Phys. 50
(2011) 04DNO4.

2. F. Maeda and H. Hibino, 1. Hirosawa,



10.

11.

. F. Maeda and H. Hibino,

and Y. Watanabe, “Evaluation of few-layer
graphene grown by gas-source molecular
beam epitaxy using cracked ethanol”, e-J.
Surf. Sci. Nanotechnol. 9 (2011) 58.

. H. Kageshima, H. Hibino, M. Nagase, Y.

Sekine, and H. Yamaguchi, “Theoretical
study on magnetoelectric and termoelec-
tric properties for graphene devices”, Jpn.
J. Appl. Phys. 50 (2011) 070115.

“Study of
graphene growth by gas-source molecular
beam epitaxy using cracked ethanol: in-
fluence of gas flow rate on graphitic mate-
rial deposition”, Jpn. J. Appl. Phys. 50
(2011) 06GE12.

. S. Suzuki and H. Hibino, “Characteri-

zation of doped single-wall carbon nan-

otubes by Raman spectroscopy”, Carbon
49 (2011) 2264.

. BB, AILEGE, BAE—, /T 7=

7, BReREk 31 (2011) 56.

. S. Tanabe, Y. Sekine, H. Kageshima, M.

Nagase, and H. Hibino, “Electronic trans-
port properties of top-gated monolayer
and bilayer graphene devices on SiC”,
Mater. Res. Soc. Symp. Proc. 1283
(2011) mrsf10-1283-b09-02.

. S. Kondo, M. Sato, M. Uwaha, and H. Hi-

bino, “Pattern formation of a step induced
by a moving linear source”, Phys. Rev. B
84 (2011) 045420.

. S. Suzuki, Y. Takei, K. Furukawa, and H.

Hibino, “Graphene growth from a spin-
coated polymer without a reactive gas”,
Appl. Phys. Exp. 4 (2011) 065102.

HE, ZREFEY, B HREiEH, “SiC KM@ bk
DIEEZF IV T 72 OE", RE
4 32 (2011) 381.
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Growth, structure, and transport proper-
ties of epitaxial graphene on SiC, 8th In-
ternational Symposium on Atomic Level
Characterizations for New Materials and
Devices 11, invited, Seoul, South Korea,
May (2011).

. Growth and transport properties of mono-

layer and bilayer graphene on SiC, XX In-
ternational Materials Research Congress,
invited, Cancun, Mexico, August (2011).

DX VT T 7 2 DR LEEM

2 & HEH, & 72 B ROEEEIHEES,
invited, 2011 € 8 A.

DEARI NS T T 2 B SIC ER

H FALRTENE, 88 72 BIS RWEEENR R
£ 201149 4.

. Carrier transport in epitaxial graphene

grown on SiC(0001), The Third Inter-
national Symposium on the Surface and
Technology of Epitaxial Graphene, in-
vited, Saint Augustine, USA, October
(2011).

757 2V OREIEROHEN, KIRERIERE
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1. 8th International Symposium on Atomic

Level Characterizations for New Materials
and Devices '11 (2011 £ 5 A) o /5 A
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. 2011 International Conference on Silicon

Carbide and Related Materials (2011 49
R) 7nr/7AsEB

. 2011 International Conference on Solid

State Devices and Materials (2011 4 9 H)
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el
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. Periodic solutions for Hamilton-Jacobi-

Bellman equation —as a description of in-

vestment cycles

. Fourier analysis of Hopf-bifurcation phe-

nomena

. Integrability problem (Frobenius Theo-

rem)
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1. T. Maruyama:“On the Fourier Analysis
Approach to the Hopf Bifurcation The-
orem”, Advances in Mathematical Eco-
nomics 15(2011).

. T. Maruyama: “Viability Problem in the
Theory of Price Adjust Process”, preprint.
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. BREFICBIT 2E S TREME S (Frobe-
nius D EHE) B KEBRERES HFEX,
Frobenius M EH#, Nikliborc DEH, X5H
{Z Samuelson, Hurwicz-Uzawa 72 &', Z 1
FECORRBEE S DL R0 LRENS
B L7z,

F. XM — 1 X
in  Mathematical Economics,

1. Advances

Managing editor
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1. Mau-Hsiang Shih (&&EEEAZE)

2. L. Magnusson (Uppsala University)
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We try to mathematically understand the

learning mechanism of biological systems, and

141

to apply it to a variety of problems in the field
of engineering. Particularly, we focus on statis-
tical learning, which enables us to capture the
probabilistic structure inside a large amount of
data, and analyze dynamics and convergence
property of various learning algorithms. We are
also interested in generating mechanisms of bi-
ological signals such as EEG (electroencephalo-
gram), EMG (electromyogram), and voice. and
study on signal processing methods suitable for

analyzing them.

B. #&FimX

1. Y. Fujimoto and N. Murata: “A mod-
ified EM Algorithm for mixture models

based on Bregman divergence”, Ann. I
Stat. Math. 59 (2007) 57-75.

. T. Kanamori, T. Takenouchi and N. Mu-

rata: “Tutorial Series on Brain-Inspired
Computing, Part 6: Geometrical Struc-
ture of Boosting Algorithm”, New Gen-

erat. Comput. 25 (2007) 117-141.

. T. Kanamori, T. Takenouchi, S. Eguchi
and N. Murata: “Robust Loss Functions
for Boosting”, Neural Comput. 19 (2007)
2183-2244.

. T. Takenouchi, S. Eguchi, N. Murata and
“Robust Boosting Algo-
rithm Against Mislabeling in Multiclass
20 (2008)

T. Kanamori:

Problems”, Neural Compu.
1596-1630.

. N. Murata and Y. Fujimoto: “Bregman di-
vergence and density integration”, J. Math
Ind. JMI2009B (2009) 97-104.

. H. Hino, Y. Fyjimoto and N. Murata: “A
Grouped Ranking Model for Item Pref-
erence Parameter”, Neural Comput. 22

(2010) 2417-2451.

. H. Hino and N. Murata: “A Conditional
Entropy Minimization Criterion for Di-
mensionality Reduction and Multiple Ker-
nel Learning”, Neural Comput. 22 (2010)
2887-2923.



8. K. Ichikawa, T. Suzuki and N. Murata:
“Stochastic simulation of biological reac-
tions, and its applications for studying
actin polymerization”, Phys. Bio. 7 (2010)
046010.

. Y. Fujimoto, H. Hino and N. Murata: “An
Estimation of Generalized Bradley-Terry
Models Based on the em Algorithm”, Neu-
ral Comput. 23 (2011) 1623-1659.

C. DEERE

. Non-linear feature extraction based on
Joint
Meeting of 4th World Conference of the
IASC and 6th Conference of the Asian
Regional Section of the IASC on Com-
putaional Statistics & Data Analysis,
Yokohama, Japan, 2008 45 12 A.

marginal entropy minimization,

. An Extension of EM algorithm based of
Bregman divergence, Mathematical As-
pects of Generalized Entropies and their
Applications (RIMS workshop), Kyoto,
Japan, 2009 £ 7 H.

A geometrical extension of the Bradley-
Terry model, Information Geometry and
its Applications III (IGAIA3), Leipzig,
Germany, 2010 4 8 A.

Non-parametric estimation of information
from weighted data, Long-term workshop:
Mathematical Sciences and Their Applica-
tions, Kamisuwa, Japan, 2010 € 9 A.
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We are studying on the models for measuring
market risk and credit risk. We have studied
the counterparty credit risk model for Credit
Value Adjustment of a netted portfolio. We
are studying models for estimation of quantile
using a few data. We also study the efficiency
of hedging strategies of derivative securities by

simulation test.
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BROT I NFECET 5 RE T2 L ORI
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2. BREARIE L = XX —F & DBRIZONT
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ADE AIFEZEEK D Poincaré ZIERMN, TR
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I study homological properties of representa-
tions of loop algebras and quantum loop al-
gebras. I am also interested in the geometry
of quiver varieties since these algebras have a

closed connection to them.

1. Extensions between simple modules over the
quantum loop algebra.

I have continued a study of the extensions be-
tween finite-dimensional simple modules over a

quantum loop algebra. In the case of U,(Lsl;),
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I reduced the calculation of the Ext groups
for a certain class of simple modules to my
previous result [3] and determined the dimen-
sions of such Ext groups. I made a conjecture
concerning the Ext groups for general finite-
dimensional simple modules over U,(Lsls).
Motivated by a recent result of Chari-Moura-
Young, I considered a relation between the self-
extensions of finite-dimensional simple modules
and their prime factorizations with respect to
the tensor product. I conjectured for every
finite-dimensional simple Uy, (Lslz)-module that
the dimension of the self-extension group and
the number of the prime factors coincide. In a
special case, I proved it.

2. Relations between quiver varieties and en-
ergy functions.

In the last academic year I proved that the
Poincaré polynomial of a quiver variety of type
ADE coincides with the generating function of
the energy function coming from solvable lat-
tice models [3]. I made an attempt to express
the energy function in terms of the quiver vari-
ety directly. Unfortunately, I could not obtain

good results.

B. #&i#mX

1. Ryosuke Kodera, “A generalization of ad-
joint crystals for the quantized affine alge-
bras of type Ag,l), C,(LU and D,(fll”, Jour-
nal of Algebraic Combinatorics 30 (2009),
no. 4, 491-514.

. Ryosuke Kodera, “Extensions between
finite-dimensional simple modules over a
generalized current Lie algebra”, Transfor-

mation Groups 15 (2010), no. 2, 371-388.

. Ryosuke Kodera and Katsuyuki Naoi,
“Loewy series of Weyl modules and the
Poincaré polynomials of quiver varieties”,
to appear in Publications of the Research

Institute for Mathematical Sciences.

4. Ryosuke Kodera, “Ext! for simple modules
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Lie algebra, RIMS 5t £ [REGHEE
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. Extensions between finite-dimensional
simple modules over a generalized current
Lie algebra, Tokyo-Seoul Conference in
Mathematics: Representation Theory, ¥

R, 2009 /£ 12 A.

. Extensions between finite-dimensional
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201045 H.

. Loewy series of Weyl modules and the
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RAQ & X7 —, BERY, 2011 5 A.
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. Ext! for simple modules over U, (Lsly), In-
finite Analysis 11, IR K, 2011 £ 7 A
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. Self-extensions and prime factorizations
for simple U,(Lsly)-modules, REiHt I
T —, BRI IERT, 2012 2 H.

10. Loewy series of Weyl modules for cur-
rent Lie algebras, Geometric/categorical
aspects of representation theory, FL¥#iE KX
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In this academic year, I obtained one of the
definitive results [7] of studies on the abun-
dance conjecture for semi-log canonical pairs
joint working with Osamu Fujino, at Kyoto
University. Moreover I studied a difference
of the real and rational coefficient version of
Thus I show the

log non-vanishing conjecture for rationally con-

the abundance conjecture.

nected varieties holds under assuming some
Shokurov’s ACC conjectures [8]. The above are
all results on the minimal model theory and the
abundance conjecture, which I obtained in this
year. The paper [9] is a sequel of [2]. We study
images of varieties using Viehweg’s weakly pos-
itivity in [9]. Moreover I start a new project,
which is a study on globally F-regular varieties
since Shunsuke Takagi moved to our university
in this year (actually I already got some idea
of the application in [2]). Thus we successfully
give a characterization of varieties of Fano type
via singularities of Cox rings [10].

B. ®&£i#
1. Y. Gongyo :“On weak Fano varieties with

log canonical singularities”, (2009), to ap-
pear in J. Reine Angew. Math.

2. O. Fyjino and Y. Gongyo :“On images
of weak Fano manifolds”, Math. Z. 270



10.

. Y. Gongyo

(2012), no. 1, 531-544.

. Y. Gongyo :“Abundance theorem for nu-

merically trivial log canonical divisors of
semi-log canonical pairs”, preprint (2010),
to appear in J. Algebraic Geom.

. O. Fyjino and Y, Gongyo :“On canoni-

cal bundle formulae and subadjunctions”,
preprint (2010), to appear in Michigan
Math. J.

. Y. Gongyo :“On the minimal model the-

ory for dlt pairs of numerical log Kodaira
dimension zero”, Math. Res. Lett. 18

(2011), no. 5, 991-1000.

. Y. Gongyo and B. Lehmann :“Reduction

maps and minimal model thery”, preprint
(2010). submitted.

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

conjecture” preprint (2011), submitted.

:“Remarks on the non-
vanishing conjecture” (2011),

submitted.

preprint

. O. Fyjino and Y, Gongyo :“On images of

weak Fano manifolds II” preprint (2011),

Y. Gongyo, S. Okawa, A. Sannai, and S.
Takagi:
Fano type via singularities of Cox rings”
preprint (2012), submitted.

“Characterizaton of varieties of
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”On images of weak Fano manifolds”,
Séminaire de géométrie algébrique, Insti-
tut de Mathématiques de Jussieu, Paris,
2011. Mar. 10.

. "Log pluricanonical representations and

abundance conjeceture”, FERKZENER L T
37—, 2011. May. 27,

. "Log pluricanonical representations and

abundance conjeceture”, Pre-Conference,
”Summer School on Algebraic Geometry”,
RIMS, 2011. June 13-17,
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Sep. 21-25,

. ”The abundance conjecture for slc pairs

and its applications”, BRI THEL
RY T L BIBKESHEE, 2011, Oct. 24-28.

. "The abundance conjecture for slc pairs

and its applications”, Algebraic Geoemtry
in East Asia 2011, National Taiwan Uni-
versity, £k, B, 2011. Nov. 16-20.,
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via singularities of Cox rings”, Algebraic
versus Analytic Geometry—Minimal model
program, the Erwin Schrédinger Interna-
tional Instisute for Mathematical Physics,
Vienna, Austria, 2011. Dec. 5-13.,

. ”Characterization of varieties of Fano type

via singularities of Cox rings IT”, Algebraic
geometry conference, Chulalongkorn Uni-
versity, Bangkok, Thailand. 2011. Dec.
19-23.,
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via singularities of Cox rings”, HALKZEL
i I —. 2012. Jan. 13.
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Rt A NDOEENE R T AR FER L
O, R LEEZ RS BUAED Diffuse Interface
Model THEER ¥ r DFE TR T S HFER
EETe— R IEEE Navier-Stokes FRIANFE
mikEA 72 Lo B BENMHEICH LT, LP #igD
Pt T, RERRATAR AR LT, BB,
FEPELREDS Order Parameter & VW bivs, ¥kr
EOFEES _BREICBIT 2 —FORKOEIE
EROTEIKTFET D LNRETHE, B
BRoBRBAFTERNE LT, A b—7 2AHFER
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AN, Zh X Y LETD Abels K & ORI
DFERIZEBNT, Z0 LP ERECTORKER
Mx, ST HERAE (2B EREAX h—
7 AVERFR) PRENTHEREZER L, S5 He-
calculus Z# > Z L G FFEA L 7n, EHCEHER
BA b —27 AEAFZN Hy-caleulus 2FH>Z &
i, EOVIARY MEEONRT A N vy 2%
Boute de Monvel, Grubb 512 X #4555 K
BERAWTERTAZEICLVEEHENS, ¥
fo. —BEEE, HEKZEOFRMAER L DR
FT. RN EEZ FOBERELERESE
RIZH LT, HEBDEHE TOBRMOTIEL *
NEVPROCEOFHATOBRMO—EME T LI,
AEERL, AHEBRWBEE D, Nelas-Malek-
Ruzi¢ka(’93) DRIERDFER % . MRS SHEN
HLGERICILE LI=b D & Hipd B, VEEEIX,
Buligek K & Malek K & ORI CEFHERA
TR OFBARICE LT, BRSO ERMLZ
2, Leray, Scheffer 73 Navier-Stokes 52T
L TCHRIERDOIERE T2 72, OB,
Guillén-Gonzélez & Rodoriguez-Bellido{’01) iZ
Lo TRINTHWABTNER, KIFFELTRZED
FBROUREIT>Te, ZD=HIZ, BFRITHL
TRV I=DOHDT 7V A VEERF—IZ o7z,
SR, BRIEREREO FRAO Btk
& ? Diffuse Interface Model IZEL T, =
DIFAEDBEENE CCThoR UBE A Rk
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FHETH O, RFEZITODIT, FRE
SERIFRBEREBELHERA LT, N Y ~DE
MESANLTARUL 1AND 1 2 Bizhit
T, 2[8fTo72, FEEMTIE. v—Fr 270
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BEAF-TBY, ZOBELFA LT,
FRATICERN D . FREMERARZRCS RS EH
ROFEIZOWTEMBERED, HREEITHZWD
EEZTVE,

My recent research interest is in the well-
posedness problem of the Navier-Stokes equa-
tions and some of the equations which gener-
Helmut
Abels, I constructed the local solution of gen-

alize it. In a joint work with Dr.
eral non-homogeneous Navier-Stokes equations
which models both the motion of granular ma-
terial such as sand and cement and two-phase
fluid of the same densities with diffuse inter-
This
equation’s feature is that the viscosity depends

face with the mobility constant zero.

on the order parameter which is the density
of the granular material or the proportion of
one fluid in two-phase flow with diffuse inter-
face etc. As a linearization of this equation,
we obtain Stokes-like system where the viscos-
ity depends on the space variable. In a joint
work with Helmut Abels befoer, we obtained
the maximal regularity of the linearized equa-
tion in LP space via the analytic semigroup
property and the admittance of H,,-calculus
of the corrsponding operator(=Stokes operator
with variable viscosity.) These properties were
proven by the construction of the parametrix
of the rezolvent problem of the operator by
using the pseudo-differential boundary calcu-
lus by Boutet de Monvel and Grubb. Two
years ago, in a joint work with Prof. Nobuo
Yoshida, I obtained the existence of weak so-
lutions of power-law type fluid equations in a
ceratin range of powers and the uniquness of it
in a narrower range of powers. It extends the
similar result of Ne¢as-Malek-Ruzi¢ka(’93) con-
cerning the no exterior force case to the case
with random exterior force. Last year, in a
joint work with Bulitek and Mailek, I consid-
ered the partial regularity in time of weak so-
lutions of power-law type fluid equations and
extened the result of Leray and Scheffer con-
cerning the Navier-Stokes equations. The sim-
ilar investigation was already done by Guillén-
Gonzdlez and Rodoriguez-Bellido(’01) and we



improved their result. Some apriori estimate
for the weak solution is the key to that result.
This year, I tried to construct weak solutions of
diffuse-interface model of two power-law fluids
with matched density and with the same power
of the viscosity-law. This is a joint work with
Helmut Abels and Lars Diening and I visited
Germany from May to July and from Novem-
ber to December supported by JSPS. In this
visit, I visited Helmut Abels but I also dis-
cussed with Lars Diening. In other research
directions, I am interested in the connection
between harmonic analysis and martingale the-
ory. Using this conncetion, I would like to un-
derstand more about estimates of singular inte-
gral operators and fractional integral operators

in harmonic analysis and to do a research on it.
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sawa:“The Riesz “rising sun” lemma for
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cations”, J. Funct. sp. appl. 5 (2007)

319-331.

. H. Abels and Y. Terasawa: “On Stokes op-
erators with variable viscosity in bounded
and unbounded domains”, Math. Ann.
344 (2009) 381-429.

. H. Abels
homogeneous

and Y. Terasawa:“Non-
Navier-Stokes  systems
with order-parameter dependent stresses”,
Math. Meth. Appl. Sci. 33 (2010)

1532-1544.

. Y. Terasawa and N. Yoshida:“Stochastic
Power Law Fluids: Existence and Unique-
ness of Weak Solutions”, Ann. of Appl.
Prob. 21 (2011) 1827-1859.

. M. Buliéek, J. Malek and Y. Terasawa:“On
Hausdorff dimension of blow-up times
relavant to weak solutions of general-
ized Navier-Stokes fluids”, to appear in
Gakuto International Series Mathematical

Sciences and Applications, 15pp.
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10.

. Non-homogeneous

. Non-homogeneous

. On Stokes operators with variable viscos-

ity, Analysis Seminar, Technische Univer-
sitdt Darmstadt, Germany, 2007 £ 11 H.

. BEREHEREA h— 27 Z{EAZEO LY N

v FEHBIZ WG, ST S —, B
EIF—T X, 2007 E 12 A.

. On Stokes operator with variable viscosity,

LA IER, JLMEE K, 2008 4F 2
H.

. On Stokes operators with variable viscos-

ity in bounded and unbounded domains,
Workshop “Mathematical Fluid Dynam-

ics”, Technische Universitdt Darmstadt,
Germany, 2008 £ 9 A.

Navier-Stokes equa-
tions with order-parameter stresses, Dif-
ferential equation seminar, Wroclaw Uni-

versity, Poland, 2009 4 11 A.

Navier-Stokes equa-
tions with order-parameter dependent
stresses, i FIfEHTE X F—, Martin-Luther-
Universitat Halle-Wittenberg, Germany,

2009 £ 11 A.
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. On Hausdorff dimenstion of blow-up times

relavant to weak solutions of generalized
Navier-Stokes Fluids, The 4th MSJ-SI,
Non-linear Dynamics of Partial Differen-

TR, 2011 52 9 A.

tial Equations,

Stochastic Power Law Fluid Equations:
Construction of Weak Solutions, 2011 &
ERABFSKERESRE, BMKE,
2011 9 A.
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(1) ZEE—FELEFHE2EL—FYELH
M7 22E KX ¢ =0TELEY—FMH, t=1
THEEELELY-FELLD) 2HERL,
FNOIK L TKEfRAREIERELE, &
ot = 5 TOME & KE-Zudilin © 2-1 F18
E ORRERT.

3.2,1 Do RDBA LTI AR O>HHHE
DEFSHEZEY—FZEOMICEY o>
BEERAEER Lz (HRE KL DR
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MHE-FRE-ERCLY, bA%EEFEELE
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DILFAFTE) .

(4)

I am interested in the zeta and L functions of
algebraic number fields, and multiple zeta func-
tions. This year, I mainly studied the relations
of multiple zeta values, and obtained the fol-

lowing results:

(1) I constructed polynomials of which the val-
ues are equal to the multiple zeta or zeta-
star values when the variable ¢ is 0 or 1,
respectively. I extended the cyclic sum for-
mula to these polynomials, and also stud-
ied the relation of the values at t = % with

the two-one conjecture of Ohno-Zudilin.

I proved some algebraic relations among
certain multiple zeta-star values whose in-
dices consist of 3,2,1 (with Koji Tasaka).

Kondo-Saito-Tanaka had shown that cer-

tain sums of multiple zeta-star values are
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I ob-

tained an explicit formula for their rational

rational multiples of powers of =.

parts.

I gave a simple expression of the generat-
ing function which counts the number of
lonesum matrices with a kind of weight,
using g-commutative variables (with Ya-
suo Ohno and Ken Kamano).

B. #&&im

1. S. Yamamoto: “Kronecker limit formula,
for real quadratic fields and Shintani in-
variant”, RIMS Kokyiroku Bessatsu B4

(2007), 45-50.

. S. Yamamoto: “On Kronecker limit for-
mulas for real quadratic fields”, Journal of

Number Theory 128 (2008), 426-450.

S. Yamamoto: “Hecke’s integral formula
for relative quadratic extensions of alge-
braic number fields”, Nagoya Math. J. 189

(2008), 139-154.

. S. Yamamoto: “On Shintani’s ray class
invariant for totally real number fields”,

Math. Ann., 346 (2010), 449-476.

. S. Yamamoto: “Factorization of Shintani’s
ray class invariant for totally real fields”,
RIMS Koékydroku Bessatsu B19 (2010),
249-254.
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1. Zeta functions and cone decompositions
for totally real fields, EiEBEGHES

=, &
BB, 20094E2 A.

. On Shintani’s invariants for totally real
number fields, #ZATEGR & % OEW DR
&R, FUBR K EECERARATRTSERT, 2009 45 12 A .

formula for real
quadratic fields, % 8 EIILFEERFE
8B, GRREVYT A4 N7 FY, 2009 4
12 A.

. Kronecker’s limit

On analytic expressions of the Shintani in-
variants for real quadratic fields, Work-
shop on various zeta functions and related
topics, HHKE, 20104 12 A.
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This year, I had been studied rational curves
on Fano manifolds, in particular Campana-
Peternell conjecture. Here, Campana-Peternell
conjecture predicts “A Fano manifold X with
nef tangent bundle is rational and homoge-
nous” and it is known that this conjecture holds
if the dimension of X is at most 4. The most
difficulty lies in the case where X is a Fano 4-
fold of Picard number 1 which carries a ratio-
nal curve whose anticanonical degree is 3. This
case was solved by J. M. Hwang and N. Mok.
As a research product of this year, I gave a gen-
eralization of Hwang-Mok’s result. Actually, I
classified P!-bundles over a complex projective
manifold of Picard number 1 which admit an-
other smooth morphism of relative dimension
1. As a corollary, we can get Hwang-Mok’s re-
sult. On the other hand, I studied a special case
of Campana-Peternell conjecture. In detail, I
investigated Campana-Peternell conjecture in
the case where X is an embedded Fano mani-
fold with high Fano index which is covered by
lines. In this case, I studied the Hilbert scheme

of lines on X and its universal family.
B. BE#®X

1. K. Watanabe : “Classification of polarized
manifolds admitting homogeneous vari-
eties as ample divisors”, Math. Ann. 342:3
(2008) 557-563.

2. K. Watanabe : “Actions of linear algebraic
groups of exceptional type on projective
varieties”, Pacific J. Math. 239:2 (2009)
391-395.

3. K. Watanabe : “Lengths of chains of mini-
mal rational curves on Fano manifolds”, J.
Algebra 325:1 (2011) 163-176.

4. K. Watanabe : “A bound of lengths of
chains of minimal rational curves on Fano
manifolds of Picard number 17, J. Algebra
337:1 (2011) 224-232.

5. K. Watanabe : “Classification of embedded
projective manifolds swept out by ratio-
nal homogeneous varieties of codimension
one”, Pacific J. Math. 252:2 (2011) 493
497.



6. K. Watanabe : “On projective manifolds
swept out by cubic varieties” , to appear
in Int. J. Math.

. K. Watanabe : “P!-bundles over projective
manifolds of Picard number one which ad-
mit another smooth morphism of relative

dimension one”, arXiv:1201.3558.
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. On projective manifolds swept out by high
dimensional cubic varieties, fREITHE
YR A—EE—, EESREREE
#— 20116 A.

. Lengths of chains of minimal rational
curves on Fano manifolds of Picard num-
ber 1, REEMIFE DO FR—B/ET IV & i
SR, MR FREMITHIZERT, 201146
A.

. Lengths of chains of minimal rational
curves on Fano manifolds, Geometrie Al-
gebrique en Liberte (GAeL), Berlin, Ger-
many, 201147 8.

. On projective manifolds swept out by high
dimensional cubic varieties, B AREFESFK
ERasts, BMKE, 2011F9A4.

Classification of embedded projective
manifolds swept out by rational homoge-
neous varieties of codimension one, B A%k
FEMFREOIBR, BHKRE, 201149
H.

Variety of minimal rational tangents
and its applications, LM I
T, BEIKY, 2011410 A.

On projective manifolds swept out by cu-
bic varieties, HRAFBARE®{MAE I F7—,
HEKRE, 2011 11 A.

. Pl-bundles over projective manifolds ad-
mitting another smooth morphism (title
changed), Joint Seminar in Algebraic and
Complex Geometry, Strasbourg, France,
201251 4.
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. Pl-bundles over projective manifolds and
Campana-Peternell conjecture of dimen-
sion 4, Seminarioc de Geometria Alge-
braica, Madrid, Spain, 201242 B.

10. P'-bundles over projective manifolds and
Campana-Peternell conjecture of dimen-
sion 4, Radon Group Seminar, Linz, Aus-

tria, 20122 A.
F. &R — R

1. BovdL RERMAZFEE I T —HEAN (B
FHR%)

OIKONOMIDES Catherine
A. BFEARE

The theory of noncommutative geometry, de-
in the 1980s and
1990s, uses algebraic and analytical tools to
describe the

tative spaces, such as the leaf space of a fo-

veloped by Alain Connes
geometry of some noncommu-
liation. Foliations have been studied since
the late 1950s as a part of classical differen-
tial geometry. Many important geometrical re-
sults have been obtained. In particular, the
Godbillon-Vey invariant, a geometrical invari-
ant for smooth codimension one foliations, was
defined in 1971. In the late 1970s, Connes de-
fined the C*-algebra of a foliation. He did this
by replacing the usual commutative algebra of
continuous  functions on a foliated manifold
by a non-commutative C*-algebra, called the
foliation ~ C*-algebra, whose construction is
based on the holonomy groupoid of the folia-
tion. Furthermore, Connes proved that the foli-
ation C*-algebra describes sometimes quite ac-
curately the geometrical behaviour of the folia-
tion. In particular, the K-theory groups of the
foliation C*-algebra are sometimes considered
as a foliated analog of the homology groups of a
manifold. Furthermore, Connes defined cyclic
cohomology and proved that all the geometrical
characteristic classes of smooth foliations, and

in particular the Godbillon-Vey  invariant,



can be re-defined as cyclic cocycles on the folia-
tion C*-algebra. By using the pairing between
cyclic cohomology and K-theory, he gave an
index theorem, generalizing the Atiyah-Singer
index theorem, which relates the analytical
index (the cyclic cocycle applied to some K-
theory class) to the geometrical invariant of
the foliation. However, very few concrete exam-
ples of foliation C*-algebras have been studied
until now. The main nontrivial examples that
are well-known are the irrational rotation alge-
bras, studied by Connes, Rieffel and many oth-
ers, and the foliations of the 2-torus by “Reeb”
components, studied by  Torpe. The starting
point of my research was to find more inter-
esting concrete computable geometrical exam-
ples of foliation C*-algebras. Furthermore, the
work of Connes is only concerned with smooth
foliations. On the other hand, the geometry
of foliations whose transverse structure is not
smooth, and in particular of transversely piece-
wise linear foliations (which we will call in short
PL-foliations) has been studied in the 1980s
and  1990s by Greenberg, Ghys, Sergiescu,
Tsuboi and others. In particular, a discrete
Godbillon-Vey invariant for PL-foliations was
defined geometrically by Ghys and Sergiescu in
1986. For this invariant, there are very simple
nontrivial examples, like the Reeb foliation of
the 3-sphere. More generally, a definition  do-
main for the Godbillon-Vey invariant was given
by Tsuboi in 1992. It contains in particular the
set of foliations which are transversely “of class
P”, which itself contains both smooth and PL-
foliations. The aim of my research until now
was to extend Connes’s theory of noncommu-
tative geometry to these non-smooth foliations
and to compute some simple nontrivial exam-
ples.

In my PhD thesis and subsequent research, I
extended Connes’definition of the Godbillon-
Further-

explicitly the index theo-

Vey cyclic cocycle to PL-foliations.
more, 1 computed
rem for PL-foliations of the 3-torus by “slope
components ” (meaning essentially foliations
For

these foliations, the discrete Godbillon-Vey in-

of the 3-torus by 2-tori and cylinders).
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variant of Ghys and Sergiescu is generally non
zero, therefore this gives  us concrete and
simple non trivial geometrical examples for
Connes’index theorem in this extended con-
text. Furthermore, I computed the K-theory
of the C*-algebra of foliations of the 3-torus by
“slope components” , thus extending the re-
sult of Torpe on the 2-torus. This result also
showed that the K-theory groups of the folia-
tion C*-algebra reflect in some way the geomet-
rical properties of the foliation.

During the academic year 2011-2012, I worked
on the following three topics. First, I finished
correcting my paper intitled ” The Novikov con-
jecture and the Thompson group” (in French),
written in collaboration with Vlad Sergiescu.
Our aim was to prove that the Thompson group
satisfies the Novikov conjecture by using some
methods involving cyclic cohomology, methods
which are due to Connes and Moscovici. QOur
problem was that although it was fairly easy to
prove that the Euler cocycle and the PL God-
billon Vey cocycle (which are both cocycles of
degree 2 and which generate the cohomology of
the Thompson group) satisfy the Novikov con-
jecture, it was much harder to prove a similar
statement for their powers. Finally, we man-
aged to do it, using hard computations and
some results of J.B. Bost, published in his fa-
mous paper on the Oka principle.

Second, I gave an algorithm to compute the
K-theory of the C*-algebra of all codimension
one foliations which are proper and “ almost
without holonomy ” {meaning that the holon-
omy groups of all the noncompact leaves are
trivial). This extends my previous work on
“foliations by slope components ” . Foliations
which are “almost without holonomy ” have
been studied geometrically by Moussu, Hec-
tor, Imanishi, Mizutani, Morita, Tsuboi and
many others. Their geometrical structure is
fairly simple. In particular, all the so-called
“ spinnable foliations ” (that is foliations com-
ing from an open book decomposition) fall into
this category. They provide very interesting
examples in noncommutative geometry. A pre-

liminary version of this paper is now written.



Third, I studied Connes’ transverse fundamen-
tal class for codimension 2 linear foliations on
torus bundles over the circle. These foliations
are fairly simple to understand, they are ob-
tained by suspension of a linear automorphism
of the torus 72 and they are classified in three
categories:the elliptic case, the parabolic case
and the hyperbolic case. The aim of my work
was to study in detail Connes’ transverse fun-
damental class, which is a densely defined cyclic
2-cocycle on the foliation C*-algebra, in the
case of these foliations. I proved by some sim-
ple computational methods that in all cases,
the transverse fundamental class induces a well
defined map from the K-theory of the foliation
C*-algebra to the complex numbers. In the el-
liptic case, this was fairly easy to prove. In the
parabolic case, I used a method similar to a
method of Connes, which he uses to solve the
”almost isometric case” in his famous paper on
the transverse fundamental class of a foliation.
In the hyperbolic case, I used a famous result
of Bost (the one I mentioned above). A pre-

liminary version of this paper in now written.
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1. C.Oikonomides: “The Godbillon-Vey
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ical Sciences 2007, Keio University (2008),
67-73.
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J. of K-theory 3 Issue 2 (2009), 221-260.
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son”, to appear in Expositiones Mathe-

maticae.

. C.Oikonomides: “The C*-algebra of codi-
mension one foliations which are almost

without holonomy”, in preparation.
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6. C.Oikonomides:

mental class of linear foliations on torus

“The transverse funda-

bundles over the circle”, in preparation.
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. Cyclic cohomology and the Novikov con-
jecture, Operator algebra Seminar, The
University of Tokyo, July 2009.

. The C*-algebra of codimension one folia-
tions which are almost without holonomy,
Operator algebra seminar, The University
of Tokyo, May 2010.

. The C*-algebra of codimension one foli-
ations which are almost without holon-
omy, Topology seminar, The University of
Tokyo, July 2011.

. The transverse fundamental class of linear
foliations on torus bundles over the circle,
Operator algebra seminar, The University
of Tokyo, January 2012.

. The transverse fundamental class of linear
foliations on torus bundles over the cir-
cle, Topology and Analysis on Foliations,
Nagoya University, March 2012.

SILANTYEV Alexey
(Y7427 TLvrEdf)

A HIESE

We investigate the algebraic properties of ¢-
analogues of the Manin matrices. The Manin
matrices (their g-analogues) can be considered
as graded algebra homomorphisms acting on
the algebras of the commuting (¢g-commuting)
variables. Following Manin ideas one can con-
sider a generalization of these matrices for ar-
bitrary quadratic algebra. We investigate these
matrices from algebraical point of view and, in
particular, interpret them in terms of the cate-
gory theory.

Following our recent work on generalized
Macdonald-Ruijsenaars systems I have now

started investigation of the kernel functions



for these operators. These functions satisfy
the kernel identities for a pair of the gener-
alized Macdonald-Ruijsenaars operators (with
the same or different numbers of particles).
They proved to be useful for understanding
the eigenfunctions of the usual Macdonald-
Ruijsenaars operators in the work of Y. Ko-
mori, M. Noumi and J. Shiraishi.

We have established a remarkable connection
between the theory of Frobenius manifolds
and the representation theory of the rational
Cherednik algebra (a degeneration of Double
Affine Hecke Algebra (DAHA)). In 1979 Kyoji
Saito constructed a flat metric on the space of
orbits of a finite Coxeter group. We use the
Saito flat coordinates to describe special sub-
modules in the polynomial representation of
the rational Cherednik algebras. We exploit the
almost duality between Frobenius and almost
Frobenius manifolds, it gives a construction of
singular polynomials generating submodules in

terms of the Saito flat coordinates.
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plications, Vol 2 , No 2, 79-93, 2008.
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“SOS model partition function and the el-
liptic weight functions”, J. Phys. A: Math.
Theor., 41, 295204, 22pp , 2008.

5. V. Rubtsov, A. Silantyev, D. Talalaev :
“Manin Matrices, Quantum Elliptic Com-
mutative Families and Characteristic Poly-
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5, 110, 22 pages, 2009.
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the universal weight function for the quan-
tum affine algebra Uq(é\ln)” , St. Peters-
burg Math. J., 21, no. 4, 651-680, 2010.
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arXiv:1102.3903.
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8. M. Feigin, A. Silantyev : “Singular polyno-
mials from orbit spaces”, arXiv:1110.1946.
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2. Generalized Macdonald-Ruijsenaars sys-
tems and Double Affine Hecke Algebras,
at ‘Quantum Integrable Discrete systems’,
Isaac Newton Institute for Mathematical
Sciences, Cambridge, UK, 23-27 March,
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3. Generalized Macdonald- Ruijsenaars sys-
tems and Double Affine Hecke Algebras,
at ‘Integrable Systems and Quantum Sym-
metries’, Prague, Czech Republic, 19-20
June, 2009.

4. Double Affine Hecke Algebras and Gener-
alized Macdonald-Ruijsenaars systems, (a
poster and a short report) at ‘ARTIN
(Algebra and Representation Theory in
the North)/Integrable Systems Work-
shop’, The University of Glasgow, UK, 23—
24 April 2010.

5. Generalized Macdonald-Ruijsenaars sys-
tems and Double Affine Hecke Algebras,
at the one-day workshop "Journée Quan-
tique des jeunes’, LAREMA, Université
d’Angers, France, 13 December 2010.
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tems and Double Affine Hecke Algebras,
at International Workshop on Tropical and
Quantum Geometries, RIMS, The Univer-
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Di Proietto, Valentina

A. Summary of Research

In [3] I proved an application of the results con-
tained in [2]. Let V' be a complete discrete val-
uation ring of mixed characteristic (0,p) with
uniformizer =, let K be its fraction field and
let k& be the residue field. Let X be a proper
semistable variety over V', with an horizontal
normal crossing divisor D. We consider on X
the log structure induced by the divisor with
normal crossing X, U D in X and on Spec(V)
the log structure induced by the closed point.
We consider on X the open U defined as the
complement of the divisor D. In the paper [2],
assuming that X is a subset of (Z,/Z)", sat-
isfying some non-Liouville hypothesis where h
is the number of the irreducible components of

Dy, we constructed a fully faithful functor
Y IN(Uk, X))/ V)59 —s MIC(Ug/K)"9%

where the first is the category of log overconver-
gent isocrystals with X-unipotent monodromy
and the second is the category of coherent mod-
ules with integrable connection on Uy, regular
along Dy, and such that they admit an exten-
sion to locally free modules with connection on
Xk, with logarithmic singularity along D and
exponents in 3.

In [3] we fix a log overconvergent isocrys-
tal £ and ¥ a subgroup in (Z,/Z)" satis-
fying some non-Liouville hypothesis and we
consider the category IT((Uy, Xi))/V)E!9(E)
whose objects have a filtration such that
every successive quotient is isomorphic to
a simple subquotient of £%" @ £*®™ with
m and n integer numbers. We consider
the category MIC(Ug /K) 9> (1)(£)), defined
in an analogous way and we prove that
the functor ¢ induced an equivalence of
category between It((Ug, Xx)/V)"°9%(€) and
MIC(Uk/K)™***(j(£))-

In [4] we study the relation between the ker-
nel of the monodromy operator acting on the
first log crystalline cohomology group and the
first rigid cohomology group of a semistable
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curve. Let X be a proper semistable curve over
V, with special fiber X;. Let £ be an over-
convergent F-isocristal on Xj and let us de-
note by H},; (X, £) the rigid cohomology with
coefficients on € and by Hj,, .., (X, &) the
log-crystalline cohomology of X with coeffi-
cients of £. Using Coleman and Iovita’s de-
scription of the action of the monodromy op-
erator N on H},, _...(Xk, &), we prove that if
€ is the trivial F-isocrystal, then Ker(N) =
H}Y; (Xk,E). Moreover we prove that if £ is
unipotent (plus some additional hypothesis),
then Ker(N)/H}; (X, £) is a vector space of
dimension 1. This is a joint project with B.
Chiarellotto, R. Colema n and A. Iovita.
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1. V. Di Proietto, “On p-adic differential
equations on semistable varieties”, Ph.D.
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2. V. Di Proietto,
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arXiv:1003.3994.

“On p-adic differen-

3. V. Di Proietto, “An equivalence of Tan-
nakian categories of p-adic differential
equations”, preprint.

4. B. Chiarellotto, R. Coleman, V. Di Proi-
etto, A. Iovita, “Kernel of the monodromy
operator for semistable curves”, in prepa-

ration.
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and Informatics, Faculty of Science, Chiba

University, Japan.

2. On p-adic differential equations on
July 16-th 2008,

Number theory seminar, Graduate School

semistable varieties,

of Mathematical Sciences, University of

Tokyo, Tokyo, Japan.

3. On p-adic differential equations on

semistable varieties, July 23-th 2008,



“The 7th conference of number theory in
Hiroshima”, Hiroshima, Japan.

. On p-adic differential equations on
June 24-th 2010,

Current trends

semistable varieties,
“Log Conf 2010:
logarithmic geometry”, Bordeaux, France.

in

. An algebrization functor for certain p-
adic differential equations, November 8-th
2010, “Berkovich Spaces and p-adic Dif-
ferential Equations”, IRMA Strasbourg,
France.

. p-adic Hodge theory and rigid cohomology,
March 17-th 2011, Québec-Vermont Num-
ber Theory Seminar, Montreal, Canada.

”Good
formal structures for flat meromorphic

. Section 3 of Kedlaya’s paper:

connections, I: Surfaces”, (two sessions),
“Travaux de Kedlaya et Mochizuki sur
des connexions
méromorphes”, March 30-th 2011, Pe-
tit groupe de travail au CIRM, Luminy,

la structure formelle

France.

. Kernel of the monodromy operator for
semistable curves, “Algebraic Number
Theory and Related Topics”, November

28-th 2011, RIMS, Kyoto, Japan.

ZF EF (LI Zhonghua)
A. FFFERE

In the last academic year, I mainly continued
considering some problems concerning multiple
zeta values.

(a) By constructing a transformation formula
for the generalized hypergeometric series 3F3,
we represent the difference u®j(—wu,v,t) —
v®5(—v,u,t) by gamma functions. Here,
®5(u,v,t) is the generating function of sums
of multiple zeta-star values with fixed weight,
depth and height. From this result, we prove
a conjecture of Kaneko and Ohno, which de-
scribes some type of duality of multiple zeta-

star values.
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(b) For an element ® satisfying regular-
ized double shuffle relation, we prove the
series

reflection formula for the gamma

I's(s) associating to ®. As consequences,
we prove that the evaluation formulas for

C(2k),¢(2,...,2),((2k,...,2k), and so on, and
S—— Se——

n n
the Le-Murakami’s relation can be deduced

from the regularized double shuffle relation.

B. #Xi#

. Zhonghua Li: “Sum of multiple zeta values
of fixed weight, depth and i-height”, Math.
Z. 258(1) (2008), 133-142.

. Zhonghua Li: “Sum of multiple ¢g-zeta val-
ues”, Proc. Amer. Math. Soc. 138(2)
(2010), 505-516.

. Zhonghua Li:
to elements satisfying regularized dou-

“Gamma. series associated

ble shuffle relations”, J. Number Theory
130(2) (2010), 213-231.

. Zhonghua Li: “Higher order shuffle regu-
larization for multiple zeta values”, Proc.
Amer. Math. Soc. 138(7) (2010), 2321-
2333.

. Zhonghua Li: “Regularized double shuffle
and Ohno-Zagier relations of multiple zeta
values”, preprint, 2010.

. Zhonghua Li: “On functional relations for
the alternating analogues of Tornheim ’
s double zeta function”, preprint, 2010.
arXiv:1011.2897v1.

Zhonghua Li: “On harmonic sums and
alternating Euler sums”, preprint, 2010.

arXiv: 1012.5192v3.

. Zhonghua Li: “On a conjecture of Kaneko
and Ohno”, 2011.
1106.5103v1.

preprint, arXiv:

C. DEERFE

1. Higher order shuffle regularization and
multiple polylogarithms, Summer School:
Multiple Zeta Values and Motives, Tohoku
University, July 2008.



. Algebraic aspects of multiple zeta values,
Seminar Talk, University of Science and
Technology of China, March 2009.

. (1) Gamma series associated to elements
satisfying regularized double shuffle rela-
tions, (2) Monodromy of multiple poly-
logarithms, The Second MZV Seminar,
Kyushu University, January 2010.

. On regularized double shuffle relation for
multiple zeta values, Number Theory Sem-
inar, The University of Tokyo, January
2011.

. Regularized double shuffle and Ohno-
Zagier relations of multiple zeta values,
The 4th Workshop on Zeta for Young Re-
searches, Okinawa, February 2011.

. On regularized double shuffle relation for
multiple zeta values, Geometry Seminar
16, University of Science and Technology
of China, March 2011.

. Double shuffle and Ohno-Zagier relations
for multiple zeta values, The 3th Kansai
Multiple Zeta Seminar, Osaka Institute of
Technology, August 2011.

. On the duality for multiple zeta-star values
of general height, The 5th Workshop on
Multiple Zeta and Related Topics, Kyushu
University, January 2012.
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HEHARE (Project Researcher)

Ltk ER (UESAKA Masaaki)

A FEME

AR, TBBEROBUIRET Y v 7o
T, HE{LE (homogenization) DIRA DS D
Tru—FEEICHE L,
TEANOILFHEOIBELIZ OV T, BHIHK
FRATHERTERNEW I ERICBNT (R
BIEBES] O—2LEnTWwW5, EE, <
DIPDT 4 — N FERR LY, £EAD(L
FMEOFERT, KBEAFREXTRESIh BB D
LD BITAMITERO A — FRBW & 5H
HILTW5,

5 LI EBANOIBOET VI ONTIE, &
B2 E0RBS TR EBRESNT
WABHR, BT LY I 7 nh HIEEENLHREL.,
EFNAEEZ S L LTS, T72bb, 371
Ry—NTO, TEOEESEZR LI-IEBHRE
Ko, WHELEZRAWT, v/ B2RA 7 —)T
OFEXEZEL LI LD THD, AEEIL, 2
DEFHEICBE T 5 CEAE 1T 72,

In this year, I have studied the construction of
an appropriate model of the soil contamination
by means of homogenization.

The chemical contamination of the soil is re-
garded as one of the ”anomalous diffusion” phe-
nomena, which means that it is not described as
an advection-diffusion equation. Indeed, Some
field experiment have revealed that the diffu-
sion in the soil is much slower than Gaussian
diffusion.

Several model are proposed for the diffusion in
the soil structure, for example the fractional
differential equation, and I try to propose the
new model of this phenomenon starting from
the microstructure. In detail, My approach is
to obtain the new model as the scaling limit of
the diffusion equation model which we take the
microstructure of the soil into account. In this
year, I have surveyed the reference related to

this plan.
B. X

1. Masaaki Uesaka, Inverse problems for
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some system of viscoelasticity via Carle-
man estimates, Inverse Problems |28
TE

. Masaaki Uesaka, Inverse problem for the
phase field system by measurements of one

component, Inverse Problems in Science
and Engineering |2 B8 F &

. Masaaki Uesaka, Inverse problem of a
structured population model, Journal of

Mathematical Analysis and Applications
WZHEETE

C. DEERFE

1. 2011 % 12 A 9 H, Approach toward the
anomalous diffusion in the soil by homog-
enization, CoMFoS 2011 in Hiroshima. /&
BFBERT.

#H #R (UMEDA Noriaki)

A WFFERE

LRS- TR R R - IR R R O
BAROVBERBEDOIEA DRI DN THEL
TW5, RIS-TERFBRROBOEET, bER
IRZ BT DWE ORERNS, BEARRIIR
T AEEEOER R Y, & SERRS-TLEE
BERT, ROT-oTELEHFEIRELS ST T
2055,

128, ZoFRK (R) ogHEREOKEA
DI DUNT, FBREFHE COREDIREFE-ORFE IR
FROIFEIZ DT TH D, ZOEFEOHZIT 1966
HD H. Fujita DENHIFE Y, 5FTELD
A& Lo ThRA ZEFERTON TR Y, BIE
THEAIHREIA TN D,

2D HIX, FEROFREH TBERET IOV
T, BOBESIZOWVWTTHD, Bio, VHHE
WNZERERE R TRKEL L 256, MBOEBER
R CEREA COMBERTIZEBHDH L
Bhholz, THICEEL T, RTixFHisy
BAOMOBERMBRY, FHMiRRHFER
POER & RIST TR OO EABIZHONTD
HEEHIT-> T3,



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. Recently, in rela-
tion to this result, we study the instant blow-up
for the parabolic equations and the vanishing
for the mean curvature flow equations and the

semilinear heat equation with absorption.

B. ERiwmX

1. T. Igarashi and N. Umeda, “Existence and
nonexistence of global solutions in time for
a reaction-diffusion system with inhomo-
geneous terms”, Funkcialaj Ekvacioj, 51
(2008), 17-37.

. Y. Giga and N. Umeda, “On instant blow-
up for semilinear heat equation with grow-
ing initial data”, Methods Appl. Anal. 15
(2008), no. 2, 185-196.

. T. Igarashi and N. Umeda,
tence of global solutions in time for