ISSN 1341-6278

)

i % K R W F F

ok 28 4 OE

Annual Report
2016

R R PR BRI 55 R

Graduate School of Mathematical Sciences

The University of Tokyo



FX

1992 £ 4 BIZE%E S N2 BRI R RHE, U OMERTHE, HEFRNFHRE, BEF
IR PRI — R BUA A E 2 FR & T NIRRT, 2012 AEICAINE 20 AEEMA E L2, K
WMERNE, KREBFDO AR S TERHAE D EERMICZOEH L T58EHTT. BARMIZIE, R
R OBUFEE, MR ROBAE 2 HY T 5721 T, BE LG HARFROBELEA
BEI—-ZD0HEEO—izH-> TWET. Tk, BEERAERIBINL SR 2 S BAEIC W25 —H L
74 DG T

2016 D SRR R IZMI B LB DAL S N, BRI R IR A TR I N E
L7=.

2016 1%, 2015 FEICHEAI N X — LI IFEN S HEFE, B IOZITHE S BEEuiiR
BROBFRHOAFIIRNTIRELICDE, BHREIZTV, RELO#EEAAZITWE L.

2014 4£ 10 A S HIEKZETIEA—8= 270 — VKR ZAIKR LRI AR DI S — N =2 T
WETov s Jh2EBLTVWEY. ZO—22 LT, BEENFEIMER 2D 2L OHF[L T 2H
VIANZTREN=I L =KD BEOTa 7 vBHVET. OO0z FO—EE LT,
Tokyo-Berkeley Autumn School, “Quantum Field Theory and Subfactors” #% 2016 4F 11 HIZ /7 Y
TANZTREN=I LV —RIZBWTHEI N E L.

BORRIERAR e R O REREDZITME 25 2 2 —DDHMKE LT, 2013 4F 4 IZ&AT
S N7 E BRI o 2 — 1, 2015 4 4 H 1 H o 2% 5380 o Nzt @B B st
REMD E LA, T5IT, 2015 12 HIZIZZOHIZF v ) 7T IRV RES 1, EFEH O
MIEE X EA2IT>oCVET. ¥ v 2 —D4dmEBICEbE ey 2r N ThHD THEOBHEFH
D7D DEFFEY AT LEYE FEILAEN LA (iIBMath: Institute for Biology and Mathematics of
Dynamical Cell Processes)] (% 24 FEED 5 28 FEE X TD 5 FMICHO7Zo THEHLTE O EL
=M, SHEEIHTHRTUELE.

2012 /£ 10 A2, BLIBEE Y —T v/ 7us 50 Brur 547 - V=T 1 VI RF
Bt (FMSP)] 234 v ) =T VBl UTEIRENE L. B 7ury 747 - V—T 1 VI RFRRIE,
FORKF R FBBORR AR & B R R B P, MR E RV E LR EE L, 7 ) B
HHEETEMIEME I LTS RERBE 7027 LT, BREEO N —= v 7 iR EE %
W E-271TFT14T71420, BEOHBHIZE SONTIRWHE2RS, P N2RETEH1E
TAMEBERT S E2HME UET. HiT 2 AWGIE, BFELHRIZICHL T a— Lt
MER bREERBFZZAIK - BEU S 2 A M, BIORLHOE T %M\ 72 URESE - BRES I
JGFH LT #RTEHBL 52 2 AMTY. RHZ, BEF LRI FZOEBEDRES &L 2 A 7= A\ %
BRTHI LEHELTWES. Tus I A0E»S 4 FHZMA S 2015 F£E 121, HREFEEA
Efizh £UL7z. ZIZTOREERSHIC, EERYHBEITEOEEELZRILT 70 I 880
T THERBORFEEMTE] % 2016 EENPSARX— I E LT,

11H5H, 6 HIZE 18BIEARL 7 F ¥y —27bE U7z, Gl - fEHNE T IHE (N2,
NUTOVEBE LEBOBEBER) , vt —F VB (ERXGGREOKREX), Y1 VT LYV
& (REMEOELBGR) TUZ.

2016 “EEIZ B 2 UM OBEORBZFO@EO TLA. £3, 4 AICKERIMESEE A HIR
TRRFD O, LUERHEBIRPIOL TERFREN S, BESEEFEBEDNFHE KD 6, HHE
NFHEBBD IR THERFED O, HERHTEIEP R KD S, H i — BRH T B UM K
SEEBMUE LR, &7z, AU < 4 AITHESHKP A SHBIRICFEINE L.

HEFEFEERAMZFHALT, Uwe Jannsen FHEHER, Piotr Rybka FHE#(#%, Xing Liang F#HT:
%, Fabricio Macia FHEEIR N Y IZERHIIES NV E L 7=,

—7, 2016 FFERITIE, FREEEBER & AR EABR P EFRIEZ WA, HEHEAHR
BN BRFBIRICRKIEI N E Uz,

2016 FEFHOHEDZENH D £ L7, FHRLLEBRIIHARYEMFTEEZZHEHINEL
7-. ZEFERL, [N BHHEONBE RO aREn Y —Hiw] CTF LS i 28 13

.



HABUF MY EE2SEINE U, SEMEE TR bR D 2 IS UHE S (5 D A FME 12
B3 2 RBCRMTIURTZE ] ©F. KHERFWBUZIIMEAZREZZEINE Uz, ZEMAIT THEEE
LIOLI— NEER] CTF. MEBEAAERIEE 1 MMREE2ZEINE U2, ZEERT R0
B, B0 HZ8 2 FERRAOMREABE L2, | TY. SHEE0RIEE 13 [
HAARZHHRASE 2 2B I NE Uk, ZEMEE Tp #EGRRM2IcB 5 38T n Y —, HAR
FMOMGL) TT. IKBITBIRIET AV ABFEERT7 s — BB INE U, EEEA I TEN) —
BEOMNE & REGRICN T 2 Em) T, WEERLERIFEAT A A -V a7 A b 2016 mEHFE
EZEINE L.

RIT, 2016 FEIZEBEINZT Y M) —FEHFHIZOWTIHE WL ET. 8 H3 H, 4 HORME
SN A =TV F v VNAL, 7,000 ANEABZ D RN IKIGERETERL, BEREEICE
W K ORGEDD - 7=, LR EEDOMBEART S A DE, HERAMBIZOMELR D H
DFEL.

MEF & 72> T\ B ABAEREDY, B S aho 11 H 26 H (1) CBfEX X Lz, THRZEDOH
5< 0] LEL, ©TEE - WNKRFEER, PEHMBER, MRER - LR FEIR 2 & U 7 il
X 317 %AW BBMEDOELER & F L7z

BRIZ, BOEERIEHERIOEE - GBI Z BB IZ XX T 2T > TV S HBIRE O BHRRIZEHES
L £

2017 4E 5 H

FUR KT R EBEBERRL A SE R 2016 EEBEEIR A EIE K BA



F X
flE AR ZETE B & T H 12 DWW T O

L. B BRI ZE5 B 5

0 e e 1
O T e 73
@ I+ v e e e 124
0 B TdAdT e+ v o v v e e 130
0 BT TEIET - v o v vt e 140
0 B IIZI -+ v v v v e 143
o SHHEOMTZERE — BEIIT - YEBED oo v v 158
B ) = 166
B 7 = 183
0 B ITF G v v v et 216
0 T ZL A « et e e 235
B = S 332
P 2 351

PR S v = 352

0 (B U R - e 3586
3. AR BOKBUIRIY D v —F V2 3% - 2 4% oo 360
4. 7"1/7"1)\/]\.\‘/1)__;(‘ .................................................. 362
5 Q\\Eﬁgﬁ@ . Eﬁ%%/ﬁ\% .................................................... 363
6 ﬁﬁ% ]Aé: .................................................................. 394
/N R N i R 395
8. HAZAM R DG HIFITE BERAE (IFERE) U A R e 418

9. SRR 2 SAJE L U R — 1) AR vvve ettt 4921



CONTENTS

Preface

Format of the Individual Research Activity Reports

1. Individual Research Activity Reports

A 1
O 73
0 RESEACH ASSOCIAES =+« + v v v w v e e e et 124
@ Project Professors =« -« ««+ e reressemeeestueeeaiitt i 130
o Project ASSociate PrOfeSSOIS <« « <« + e reressommeeseimeeeaiiee i 140
o Project Research ASSOCIAtes =« «««+rwwressmreessmneeeeiiiee e, 143
e Special Visiting Chairs — Visiting (Associate) Professors ««««=xcovereereeeees 1538
@ JSPS FellOWS « -« -« v v s rrrnrnenenee ettt et 166
o Project Researchers « -« ««eresemeresamutteiiiieteiiiii s 183
0 ASSOCIAtE FOllOWS «  « =+« v o v e e e s enenene ettt 216
0 Doctoral COUrSe StUAEIES = -« =« « v wrrrrrrrrenaene e, 235
0 Master’s COUrse SEUAEIES <« « -« -« - r e rrrrrrnenaeneeae e, 339
0 RESEArCh SHIAGIES « « « v« v v v v e renen et 351

2. Graduate Degrees Conferred

e Doctoral—Ph.D. : conferee, thesis title, and date « <« +corerrererereeenes 352

e Master of Mathematical Sciences : conferee, thesis title, and date ==+ +------ 356
3. Journal of Mathematical Sciences, The University of Tokyo, Vol. 23,Vol. 24 -+~ 360
4. PTEDPTINt SETIES «# v+ v v v e s e e e st ettt ettt 362
5. Public Lectures, Symposiums, and Workshops etc =+« s sveoererereeeeeereeeen. 363
6. COLIOQUITIIL = * # = = = =+ # v o s e e e e e e e e e e ettt 394
7 GOIMLITLALS =+ * "+ @+ s e e e e 395
Q. JSPS Follow LSt =« == v v s rremmenneane ettt a et i ity 418

9. ViSitOf List Of the Fiscal Year 20 L I 4 21



B AR REERESIEE DR A

A. WFFERE S
o WIZED TR (HAGE & JiFE) .
B. F&Rim X

o 5L (2012 ~2016 FFE) OHDT 10BN, EFELED.
fHU, 2016 4 1 H 1 H~2015 4 12 H 31 HIZHRE iz DIZTRTED.

C. [gEFK
o VVIRY a—LXFHNEIF—FTORKKT, 5ELN (2012 ~2016 EE) DL D
10 JEH DAA.
D. #%

o THFEA, MHHLNADN & HEOMEM.

o HFDOMERII,

1. KRFBeal B £ 7213 RERE - 4 AR EEER
2. BREEES 2 AR (M) - BRAEES 3 AR REE

3. BETIETHARE G R, BRI R R G
4. HFrhGE#
IZERIU 7.

E. &+t - fEimx

o VR 28 FEEHIZYFHADIE (REBHE L IFEMXER) Lo TEAZIELEHED
K48 L OGRCEH.

F. A% — A

o PRIEH, MEDITT 1+ X —, FHEIF NI URYa— LD A F AP,

H. #Es»50E Y X —

o JSPSETHEANSDE IR —DEA MIRo2H L, IEAR, HEOATY 2 —)V, NER
EOEBRLBHN E2EL. AL VWEEIE, EhED2 5 FTL L.

K OUFIHA ISR D2 WE DL, HEZHBAEKL .



Format of the Individual Research Activity Reports

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

e Selected publications of the past five years (up to ten items, including books).
As an exceptional rule, the lists inclucle all the publications issued in the period
2016.1.1~2016.12.31

C. Invited addresses

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

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

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

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

3. courses in the Faculty of General Education®;

4. intensive courses.

*Courses in the Faculty of General Education include those offered in the Department of Pure and

Applied Sciences (in third and fourth years).

E. Master’s and doctoral theses supervised

e Supervised theses of students who obtained degrees in the academic year ending in March,
2016.

F. External academic duties

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

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

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

# & (Professors)

#1# 2% (ARAI Hitoshi)

A, WESEREE

FADWFFET — < IR R F & X DIEH D
WEETH B, T IIIN DTN LD Hr L
WHEELE T V&Y, T EGEICBE S % 54
BB D BTIZISH T 25D TH L, AWFED
Rz —SCTEA, —DDEREZBSHEBEL.

MM ZOME — 08 (HERE.
R, SRARE. BEmAE. =iT) &
&3 — ER-mEmmit- VI 8D
71k

FTCERELTWRL2WVWSZ L THD,

LD AR GBI, KT, EFE &R
PoEFVELEEZNTWS,

e ZRXSEEOE A, C. FIZHE LR

o BRBIEHRALAL - 55 70 [0 H ARG RIRRL
LSiEDREEEA T T I F— [HE
TR e B EER ) 12 TR (8.

o [EHHFREI (2016/8/28 #AFI) . [kt
MATEJ (B¢ 2 Hilf o Ao} 2 il s [RD L5 81 7)
2017 4F 3 H%5 (FORIH). Z O E D A
T4 T TR DA

o HARTEERAMGETM TRy r =91 ) R—
VarvkIF—) ITTCEETE (BB,

o HARMZASRARIZ THIH & WG 2R3
B WFFECR D R,

RERH oI, FFEEIZIX, FI5ETARY bT
FY I)F—) (HAORY MEETM) Tl (1
R). TEE A7 M H AR PR A 2] 12T
HEEE R 2 iT - 7,

ZDIFH, BEEED [JST 7 = 7-BFEHHNI
X BRKOEEANER) I2BVWT, T4V A
BRI - FEERFEOMA) O—D2 & LTHLD
FFon, #EETo=, HHADW DDFESE
BRETHERI NG,

RO EBE T, AR, NIRRT 2 8
MR L 72120, HUBHT O K E DR AR D 5 1
WU 7z, RFEMIETRHDEDTH S,

(ER%RFEF] (TS EEEFRIH)

1. FHE I 2, HHLOR, Rt
JST. FEHADAFE : EGILIEREE, G
FHik, BLOY, T2 5 A, 2013 4 HUE,
2014 FERFFFENS. FrEFEE 5599520 5, (F&
BHNZS - AORIRICEL Wik, AOHE
BEREDBELE T I L D/ 1 K, T v
TR, IR, TRy Ut e &
B U O R AL AR, )

2. FEIRE 2. L DS, R
JST, FHHD L : HEWLIEH T « ¥ 2L
T 4 VR, WRAVR AR R, R A
B T4 RN T 4 VAR R, BLU.
T Z L, 2013 FHRE. 2014 FREFFETS,
KERFEE 5456929 5, (FEHNE : 21RLT
VRN T4 VERDELH LU WKE )

3. FEWRE B, LD, R
JST. FHHDEHR: AR DOH L WEE T T
Wiz k2 EHIEOERA, FEHDOSHT, 2013
R, 2014 SRR, RREFES 5622971
o (FBHNE :2RGET 14 VRV - T 1)
2 DL H U WiREHHIE,)

4. FIE 2, FIE LD, RS -
JST. FKAADLFR: A —8— A TV v R
BRIERREER ., A —8— A T ) v NHEieE
B FORISAR RS ik, TR shE
HiE, BXOY, 775 A, 2012 4 HE,
2014 FEREFFEUS. FrEFeE 5385487 5, (&
BANZ : A—28—A 7V w NEiERH
1 & B ELAT, )

5. FEWE M2, HiIEL DX, Rt -
JST., FEHHDAFR : FIRIGA, B X, B
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WA, 2012 R, 2013 FRRFEUE, FiEF
% 5276739 5,

6. FUHHE - Fi 2. HHLOI, RirtEs
JST. FEHADAWR « SCFHME RS AE il
B SCEHMERMEE A B F R A 8
W, BTERARBLE S BLUT, T
77 L, 2013 £, 2014 FRAFEE, RE
#5 5456931 5,

7. FE L. HH LR, R
JST. FUADLFE « SEGE R A G E, B85
PR B AT, IR RS ik, B &
O, 7a7 5 4, 2011 -, 2012 4R
S, REFFES 5038547 5, (FEHHINE : 77l
SEA AR BB AT, )

8. (AMEELHHLEE) UL - iz, FiH
LXK, Rt : JST. FKHOLFR: =
VRN E, Ty VRNEHA K
FiE, Ty VRNEESIER T ST AL
FBSEAR, 72 & N, FoSRIEEAR, 2016 4 HJRH,
FFFEES 2016-159771,

INSDRKHDI BLEBMN TV AE N,

7 LERFO® O E UV I MY I TRE
HETVW RETHHINTVWIBDLH D,

I RETHRFZIUGF L2 (NS, b

DETHEBDR A EEGHKINT WD,

[US Patents)

US1 Inventors: Hitoshi Arai and Shinobu Arai,

Patentee: JST, Title of Invention: Image
Processing Apparatus, Image Processing
Method, Program, Printing Medium, and
Recording Medium, 2016, US Patent No:
9,292,910.

Inventors: Hitoshi Arai and Shinobu Arai,
Patentee: JST, Title of Invention: Illusion
analyzing appratus, apparatus for gener-
ating illusion-considered image for which
illusion is taken into consideration to al-
low perception according to original image,
illusion analyzing method, method of gen-
erating illusion-considered image for which
illusion is taken into consideration to al-
low perception according to original im-
age, and program, 2016, US Paten No:
9,426,333.

US3

US4

Inventors: Hitoshi Arai and Shinobu Arai,
Patentee: JST, Title of Invention: Print
medium displaying illusion image and
non-transitory computer-readable record-
ing medium holding illusion image data,
2016, US Patent No: 9,418,452.

Inventors: Hitoshi Arai and Shinobu Arai,
JST, Title of Invention: Illu-

sion image generating apparatus, medium,

Patentee:

image data, illusion image genrerating
method, printing medium manufacturing
method, and program, 2014, US Patent
No: 8,873,879.

I have patents in other countries.

B. &KX

R (BB - E)

CHHAZ s EEET — b DRl & = DR

7y X, Ny r—IU DR,
fiti 54(1) (2016) 58-62.

TR

L s AT & S OBEIZ B 1 B IERR

AL,

1012-1016.

TEHOEE #2258 98(11) (2015),

Hitoshi Arai

of visual information processing in the

: “From mathematical study

brain to image processing”, Mathematical
Progress in Expressive Image Synthesis 11,
Springer, 2015, 105-110.

. Hitoshi Arai: “Mathematical models of vi-

sual information processing in the human
brain and applications to visual illusions”,
Mathematical Progress in Expressive Im-

age Synthesis I, Springer, 2014, 7-12.

CEH L, Lo “RREOBELET

WV & SR OGS, DB R, 55
(2012), 309-333.

C <$EHI>TEFEEh
A, IRV T 7 ER, 2015 (BEHO O A
DIZEFEBEAR (££3%) ,2013 DAAK - f
R . GBS TOBR] HiHl e/ &
ERHDOADIZEE IR (£3%F)] A
EFEICRRE NS I GHAREE : #ims
HEJLEHARRE, 2015 4F) .

(EREY 7 b z7] iz, HHL
DIMERL - FHSEEERY 7, 2015 CHr



10.

HAZ DENEE IR DR, DD
i, #H - HHORHEMICEOILY T
roxT).

(FERAY 7 v o =T] FiHlZ, FiHL
DIVERK : SCFFUERISEAE EH B BB 7 B,
2016 (HrH: - F ORI A IO Y 7
FY T, HAREAKEED RRICHE).

B S HBEE, BTT - 2 —T Ly

b 52 S ARG BRI, TEF DB el (GF
W%, INRIRTT, TERBZMHE, HAEAKT
HER£, 2016) , 135-151.

JIUSCREZES, PEHAR, RS, FHix
e et , dadiE, 2016.

C. HE¥ExR

1.

SER DRI E L BERAZ IS U728y r — U
MHZDOWT, BRI r—Yq ) R=T 3
vEIF— Ny r—VrkEIEEHT
R HE 2 -, HARWEER MR 4,
A TKP %/ —F > ¥ 7 4« PREMIUM #CGE,
2017 43 H 17 H. GEE T &)

. B R OBUEFEIIIRSE & % O EBLEE A

DI, $EROY AT AREREY VEY
7L, A SEEERFERARF v V8K, 2017
H£3H10H.

. B RILE OBELE TV & £ OFEH, H

BIUEEADIGH, £ U CERE, 5570 BIHA
RS S S T2 7 3 — TR
e HENERR ), RENEEERRAAE, 2016
11 H 4 H.

. BEAIRERIC & 2 S OIS & R

~DNAE, 2016 R KT MY v
RYY L, B R RFEHY Y VR,
2016 4£ 11 A 21 H.

. RE DT o BBILEL, 2547 |1 H AR

GRS R REAEE, Ry 713
T, 2015454 H.

. BRSO NS T — b, T UTCHK

SR, 55 14 [0 HARBCA G 22 S & O
=, R HEECREE, 2015 4R 6 H.

L BORRERIE NS DA ) R—=Ya v - B

CEGE, JST 7 =7 - BHEAEANC L 5

8.

10.

1.

FRDESANER -, [ 5 1 2 > 2§ FH -
EHRFOMMT] , N WAy 7Y A1 b,
2015 4E 8 H.

R - SRR S 7 — b, £ L CHif
B, Bo5 B ARy b TH¥EIF— (H
ARy MEXEM), R RRKF, 2015
HF10H.

R EHAOBE NS T — b, £ L CHif

JLERA, H RS B2 0 TS o
HEDDL DK E], N K, 2015 4E
12 H.

BUECH B ORT, BEEDOMT 6 -4
FHELEDZOIZ-] (2017/3/19) A BT
RERZBRERE R GEEPRE) .

i

. B SRl VIL S XF o GaRIfgAT

DERE, 770 VEEIT K B FFENT, K
G e WL D DARMRER I E DR 21T - 7z
CBELRZERE - 4 A @)

. RO G XA V=T Ly

FEEENPSFHEL, T4 Y RIVG TR
DI, ST EHLEL & OB L 212 fil
Nz, BEERTEE - 4 A LIEER)

BRI A, A, VR — 2R

I oE (MO BARERE 3 LT FER)

. RN R 1 R, A, V=R

2S5 .

- BUEH XA BOFRE - 4R

3

. FEOEE S BRH KRFEE T, 2016 4 12

H2H. [HARED 513U LM AT )
EWD XA MLVTHEEEIT o 72,

F. &age s — e A

AR AR O ER THEL O E O ST
22t (2016/11/17-2017/5/15) 12T, $&#H
C GBI IR & R, T O
=NV HEG, WEER, Y7 Y
TEEER LT,
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11.

12.

13.

14.

15.

Fo FHiE S (2016/8/28) E1HIC AR5
PN I N, T DD DHM N IG K
PEALEIER 2 ERK - fRE L 7=,

TEEskth MATED (R R Al gl Ak B2 i 1 7]
FAEFEAT) 2017 4 3 HS (FORlH) TAWFSE
BRPEN SN2, ZD7HDHE AL L,
PEALE G 2 FRAL L 72,

[TTmedia NEWSJ (2016/11/18) TAM5E
RPN I N, ZD-DOEMXIIE %
L7-.

[Daily Portall (2016/12/1) TARFZZRR
BRI N, TO-ODOEMIRE L 7-.

TNDADD LA, 76 EnEbn
511 (SRR, PHP #ZEHT, 2016)
O MRz 3 ns  $EHEO A EE)
D & ARD FIKR U AN S5 AR 4L,

HABHE R SkAE THEEE O E O SRS
DM NG X O[T A v 2T A1 F—D
KEARZR A RHE L 25 RTER (2016) .

. BRI B R A e M R B

. Journal of Mathematical Sciences, Univ.

Tokyo, fatiZH (Vice Editor-in-Chief)
Md Borehest) fREZRA.

[T RE RS BRI, TR B O ik
J11, THET3EmEE, o s, WEEA.

(o) =X BIREERER ) (adEns) W
EZA.

TR O 1 640 5 i 2 D 7 oD 12 )
(2017/3/19, 1 HUEKF KF e BOm Rl
PRERY) DB (B T 58 O YR
52 ) — F— D 72 5 DR % Y L 7.

BIVHRALIIZE2HLVWEI XA T
50 X2 /YURARIE] 2%, $AIZ X b BAF
NI P A B Al (el < B - B0,
JST) &#H: - HHPMER LY T vz T
WX DHEEEE X DRI Nz, ZOE YR
ZETFUVEHIE V=L REVRAYTF 54
N TRULYRAZFEZ) (2015 4E 8 H 27 HIK
W) chREI N

ARG RS U 72 2017 £ N
LoARA Y - I RN= DFaal—
NG DIREESEAR T 1 v 2 ER L 72,

I

G. %E

.

1. 2013 4 HASHBE A 2HE (JJIAM
#RF)

2. 8 MIBFFERAT D [5€]) NAIVER (BIEEE
rE S T ) BEHE (2014 24 H)

f8%E % (INABA Hisashi)

A WS

FEREREOIE, Y, NO%, EFIIRN
HREELEGRE R A ) 2 7 AT T IV OB
ERBIELILTHDS. ROLOMEIZLLTOD
£5ThH5:

[1] Kermack-McKendrick reinfection model: 7
=y 7=y Ry 2131930 F£ROFE
BN ER TSI B W T, R A MEREEDO ADY
ZER LU RBER MR ET T Iv I ET
WEBF LTz, TOETIMITE VT, R
12 & 2 ZEERZME & R RO RGN E g X
NTW7z, ZBAIREO R X N EREE L AERER 2
BIFTHENTA—RE2DHD, HRELWVWIHR
1, L T B E O BRI & o TIER I E B
HEDTHDILDRbR>TETVD. EBE HA
7, BBV AL T — A MR iE s
EOWREIZIAS RONEBRTH Y, BYED I
Yhu— L EEEIZLTWS. HERETIVIC
BWTIE, BREDORfTHIGLaY bo—LD
IR I B B e A A E I A LT
5 HAR A FER O HEEBENFET S, 6
12, FHRGUC & BN RGBS O
HEIE (reproductivity enhancement) 238 Z % &,
FEARFAEFERD 1 22 255 I12E DI FE
ETHZENHRFING. FOHEITIIEREART
HEEHE 1 LKL AED & WD EYYE T BE IR A
DT U S EYYE DR %2 E A7\, RIFFET
1%, Kermack-McKendrick reinfection model @
BIBDIEDOGFHESZMZRT BT, TOET
NV EHEFE LT, reproductivity enhancement 7%
BET, AT UT IV I ERMEPIELET
5EOBBENLETVEREL-.

[2] AR ERYEBIEE 7L« AHFETIE,
AN #E#: (demographic transition) & &KX 2
ANOZENHEE %2, BYYESHETILE LTER
fbl, ZDRBFENEHERIRITT I L %
A7z, FAHIO & Sz, NOEEE X, SWET



- @OHER (ZELIE) OREDP SEWET
L @mOWHAER (ZEADIE) 2R TERWIETH -
RN AER (DEEDIE) 1ITE 25 —ED L
ANOHAEEKRADER R Z 3. ANERHRO
PRI B3 B HRAHER (diffusion theory) 1&, 4
PEFIREI IO I O EREIZEEH, Zh
PRI OB E 2 W UERICZ A I N, LER
LTWo7zbd3EXTHS. HLEGEROREIL,
25T UL HARFENIELLRITH, &
AN O FAEERROBMLREE S 5 & n
DXAFIANVEBAEIZD B, RIFETIEH. A
MEEHOIHET VL LT, Bnildhzeo
R (EHAEA /Infected) 52 5026 @ WHAET %
H DR (2R /Susceptible) ~ & A FEH)
BEAY TIRGe] U, REYE U 72 M0 R VAR HE 2R D i A
ZEAEEST D WD ANEHRIZE T 2 F it
LEGSERBLE TNV 2 RE L7, FintEE 2%
U 7ER, —OoD0RLDMEN %2 DA%
M GFET @B H LI hbhroTz. /12—
FOEMMPLEREL TWBEEI, B
RAUGEIZE T SR A VRN % LR
BrERLTEAMLL 2.

My main research interest has been to develop
mathematical analysis for structured popula-
tion dynamics models in biology, demography
and epidemiology. Recent my concern focuses
on the following two projects:

[1] The Kermack—McKendrick
model: In a seminal series of papers published
during the 1930s, Kermack and McKendrick

developed an infection—age structured en-

reinfection

demic model, which takes into account the
demography of the host population, and the
waning immunity (variable susceptibility)
and reinfection of recovered individuals. The
host population is structured by a duration
variable for each status, as the susceptibility
of the recovered individuals depends on the
duration since the last recovery. The idea of
reinfection has become increasingly important
in understanding emerging and reemerging
infectious diseases, since it makes the control
of infectious diseases difficult, and waning
immunity is widely observed if there is no
(natural or artificial) boosting. For the rein-

fection model, we can introduce the reinfection

threshold of Ry at which a qualitative change
in the epidemiological implication occurs for
the prevalence and controllability. If any
enhancement of epidemiological reproductivity
by reinfection exists, we also expect that
endemic steady states backwardly bifurcate
when the basic reproduction number crosses
unity, which implies that attaining a subcrit-
ical level of Ry is not necessarily a complete
policy for disease prevention. Formulating
concrete examples for malaria, measles and
tuberculosis, I demonstrated the possibility
of reproductivity enhancement to produce
subcritical endemic steady states.

[2] Age-structured epidemic model for demo-
graphic transition: In this project, we formu-
lated an age-structured epidemic model for de-
mographic transition and examined its math-
ematical nature. Demographic transition is
a historically observed transition of birth and
death rates from high fertility and high mor-
tality regime to low fertility and low mortal-
ity in human populations. Diffusion theory for
explaining the demographic transition assumes
that a low fertility preference was born in the
urban middle class and spread among other
groups. We first formulate an age-structured
epidemic model in which the low fertility is
transmitted from “infected individuals” with
low fertility to susceptible individuals with
higher fertility. It was proved that there exists
at least one exponential solution where both
types of fertility coexist. Moreover, we intro-
duced reproduction numbers by which we can
formulate the invasion conditions under which
a stable population with high [low] fertility can
be invaded by a population with low [high] fer-

tility.

B. F&Kim

1. H. Inaba, The Malthusian parameter and
Ry for heterogeneous populations in pe-
riodic environments, Math. Biosci. Eng.
9(2) (2012) 313-346.

2. H. Inaba, On a new perspective of the ba-
sic reproduction number in heterogeneous
environments, J. Math. Biol. 65(2) (2012)



8.

10.

309-348.

. H. Inaba, On the definition and the com-

putation of the type-reproduction number
T for structured populations in heteroge-
neous environments, J. Math. Biol. 66
(2013) 1065-1097.

. T. Kuniya and H. Inaba, Endemic thresh-

old results for an age-structured SIS epi-
demic model with periodic parameters, J.
Math. Anal. Appls. 402(2) (2013) 477-
492.

. S. Nakaoka and H. Inaba, Demographic

modeling of transient amplifying cell pop-
ulation growth, Math. Biosci. Eng. 11(2)
(2014) 363-384.

. H. Nishiura, K. Ejima, K. Mizumoto, S.

Nakaoka, H. Inaba, S. Imoto, R. Yam-
aguchi and M. Saito, Cost-effective length
and timing of school closure during an in-

fluenza pandemic depend on the severity.
Theor. Biol. Med. Modelling 11:5, (2014)

http://www.tbiomed.com/content/11/1/5.

. H. Inaba, On a pandemic threshold the-

orem of the early Kermack—McKendrick

model with individual heterogeneity,
Math.  Popul.  Studies 21(2) (2014)
95-111.

Y. Nakata, Y. Enatsu, H. Inaba, T. Ku-
niya, Y. Muroya and Y. Takeuchi, Stabil-
ity of epidemic models with waning immu-
nity, to appear in SUT Journal of Mathe-
matics Vol.50, No.2, (2014) 205-245.

. S. Iwami, J. S. Takeuchi, S. Nakaoka,

F. Mammano, F. Clavel, H. Inaba, T.
Kobayashi, N. Misawa, K. Aihara, Y.
Koyanagi and K. Sato, Cell-to-cell in-
fection by HIV contributes over half of
virus infection, eLIFE, 2015;4:¢0850. DOI:
10.7554/eLife.08150 (2015), pp.16.

S. Iwami, K. Sato, S. Morita, H. Inaba, T.
Kobayashi, J. S. Takeuchi, Y. Kimura, N.
Misawa, F. Ren, Y. Iwasa, K. Aihara and
Y. Koyanagi, Pandemic HIV-1 Vpu over-

comes intrinsic herd immunity mediated

11.

12.

13.

14.

by tetherin, Scientific Reports 5:12256,
DOL: 10.1038/srep12256 (2015), pp.8

FREE 7, FARFHAEER Ry OB, VAT
L/l /15, Vol, 59, No. 12, pp. 1-6,
2015.

H. Inaba,
for the Kermack—McKendrick reinfection

Endemic threshold analysis

model, Josai Mathematical Monographs
vol. 9, (2016) 105-133.

T. Funo, H. Inaba, M. Jusup, A. Tsuzuki,
N. Minagawa and S. Iwami, Impact of
asymptotic infections on the early spread
of malaria, Japan J. Indust. Appl. Math.
DOI 10.1007/s13160-016-0228-6 (2016).

T. Kuniya, J. Wang and H. Inaba, A multi-
group SIR epidemic model with age struc-
ture, Disc. Cont. Dyn. Sys. Ser. B 21(10)
(2016) 3515-3550.

C. HExExR

. Endemic

. SR PEBEER O B D AR, T A

ORI gE 4, 2016 £ 3 H 25 H
SEALAREE - KR ERF SRS 4 2.

threshold the

Kermack-McKendrick reinfection model,

analysis for

International Workshop on Current Topics
in Epidemic Dynamics, 15-18 June 2016,
Anyang Institute of Technology, Anyang,
China.

. BEARFAE PR & BEBLSR < I &, RS

JEMATORHE TV HHEH (AM) -
A, 2016 £ 8 A 5 H, MetEBewr4in

. More legacies of Kermack-McKendrick,

Development of Infectious Disease Sci-
ence - Multiscale Modeling Approach, 26-
30 September 2016, Research Institute of

Mathematical Sciences, Kyoto.

. The legacy of Kermack-McKendrick again

- Prelude to integrating the immune dy-
namics -, International Conference for the
70th Anniversary of Korean Mathemati-
cal Society, 20-23 October 2016, Seoul Na-
tional University, Seoul.
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#E=E  Prof. Lev Idels (Vanvouver Island

University ), Delayed Models of Cancer Dy-
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namics: Lessons Learned in Mathematical
D. i Modelling.
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. Infectious diseases in structured popula-
tions: Lecture in the fifth school of a bien-
nial series of international summer schools
on mathematical ecology and evolution in
Finland, organised by the Biomathemat-
ics Group of the University of Helsinki.
The 2016 edition of the school focuses on
structured populations. The series of The
Helsinki Summer School on Mathematical
Ecology and Evolution is part of the EMS-
ESMTB School in Applied Mathematics.
(21-28 August 2016 Linnasméki Congress
Centre, Turku, Finland)

E. &L - LG

1. (fBL) Z5#mCE (SAITO Ryohei): Math-
ematical Analysis of an Age-Structured S-I

Model for the Demographic Transition.

tial equations provide a richer mathemat-
ical framework (compared with ordinary
differential equations) for the analysis of
biosystems dynamics. The inclusion of
explicit time lags in tumor growth mod-
els allows direct reference to experimen-
tally measurable and/or controllable cell
growth characteristics. For three differ-
ent types of angiogenesis models with vari-
able delays, we consider either continu-
ous or impulse therapy that eradicates tu-
mor cells and suppresses angiogenesis. It
was shown that with the growth of de-
lays, even constant, the equilibrium can
lose its stability, and sustainable oscilla-
tion, as well as chaotic behavior, can be ob-
served. The analysis outlines the difficul-
ties which occur in the case of unbounded
growth rates, such as classical Gompertz
model, for small volumes of cancer cells
compared to available blood vessels. The
Wheldon model (1975) of a Chronic Myel-
ogenous Leukemia (CML) dynamics is re-
visited in the light of recent discovery that
this model has a major drawback.

. 2016 4E7THS5H -8 H16 H UC Educa-

F. XAfgE Y — e A tion Abroad Program (2 &5 7)) 7 # )L =
7 RFEYA > X — 4 Min Zhang (F
V7 ANZTRET—EAR) 2% AN
T, ‘FintEELEEREEX A F I 7 2T
LEFEIF—2BIRoT.

1. [ESZAE LR - AR ST e R Z 2
2. AARBEAEY 2 2EHRE
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Prof. Odo Diekmann (Utrecht University),
Waning and boosting : on the dynamics of

immune status.

AL | A first aim is to briefly review
various mathematical models of infectious
disease dynamics that incorporate waning
and boosting of immunity. The focus will
be on models that are described by de-
lay equations, in particular renewal equa-
tions [1].

ics, we limit ourselves to the rather cari-

Concerning within-host dynam-

catural models of Aron [2] and de Graaf
e.a. [3].From a biomedical point of view
the main conclusion is that a higher force
of infection may lead to less disease,see [4]

and the references given there.

References [1] O.Diekmann, M.Gyllenberg,
J.A.J.Metz, H.R.Thieme, On the formula-
tion and analysis of general deterministic
structured population models. 1. Linear
theory, J. Math. Biol. (1998) 36 : 349 -
388 [2] J.L. Aron, Dynamics of acquired
immunity boosted by exposure to infec-
tion, Math. Biosc. (1983) 64 : 249-259
[3] W.F. de Graaf, M.E.E. Kretzschmar,
P.M.F. Teunis, O. Diekmann, A two-phase
within host model for immune response
and its application to seriological profiles
of pertussis, Epidemics (2014) 9 : 1-7 [4]
A.N. Swart, M. Tomasi, M. Kretzschmar,
A H. Havelaar, O. Diekmann, The pro-
tective effect of temporary immunity un-
der imposed infection pressure, Epidemics
(2012) 4 : 43-47

Y5 A7 — A 7 :http://www.ms.u-
tokyo.ac.jp/video/danwakai/dw2016-
004.html

YT A7 A N7 w2 http://www.ms.u-
tokyo.ac.jp/video/vgbook/vg2016-
004.html

TEHEGHT 38R

HEEOHTFERE O NS (B KT &
EHIZ, 2014 FE» SERGHIFRAEY)FY I F—%
FHLUTEZ., TNEFTUTORENRRIN :

10.

11.

12.

. 2014/8/6:

. 2014/4/23: HHATE (REKRZERZGR

B ZH TR, Age-structured epidemic
model with infection during transporta-

tion.

. 2014/5/7: JLEFE— CREKRZE KRG

REETRZERE), RERLAE R D i & Kf D
SRR OWNEZEE) & % D L.

. 2014/5/28: {LEE S (HRIAKRZERZERES

S FERE BRI BUR S, B OBOE
TFY V7 JERMHRIT & T OO R
DN,

. 2014/6/11: /NORACE (BROUR 22 A2 pE Al

SRR $RENA A AT 4 IVEERIFE R
R =), AARBER 1 F I 7 ADREER KB

A M.

. 2014/6/25: HR1EE (RIKEN Center for

Integrative Medical Sciences), T @iz &
2 [P o DB E T L.

. 2014/7/23: BHEA (University of Bris-
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Recherche pour le Développement), The
stochastic SIS epidemic model in a peri-
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1. K. Oguiso:

1. I proved that, in any dimension greater

than one, there are an abelian variety, a
smooth rational variety and a Calabi-Yau
manifold, with primitive birational auto-
morphisms of first dynamical degree > 1.
I also proved that there are smooth com-
plex projective Calabi-Yau manifolds and
smooth rational manifolds, of any even
dimension, with primitive biregular auto-

morphisms of positive topological entropy.

. I proved that there is a pair of smooth com-
plex quartic K3 surfaces S; and Sy in P3
such that S7 and S, are isomorphic as ab-
stract varieties but not Cremona isomor-
phic. I also proved that there is a pair
of smooth complex quartic K3 surfaces S;
and S5 in P? such that S; and So are Cre-
mona isomorphic, but not projectively iso-
morphic in an explicit way. This work is
much motivated by questions by e-mails

from Professors T.T. Truong and J. Kollar.

B. FE#iwX

“Isomorphic quartic K3 sur-
faces in the view of Cremona and projec-
tive transformations”, to appear in Special
Issue for Algebraic Geometry in East Asia,
Taiwanese J. Math.. (arXiv:1602.04588)

. H. Esnault, K. Oguiso, X. Yu : “Automor-
phisms of elliptic K3 surfaces and Salem

b

’, Algebraic

numbers of maximal degree
Geometry 3 496-507 (2016).

. K. Oguiso : “Simple abelian varieties and
primitive automorphisms of null entropy
of surfaces”, In: “K3 Surfaces and their
Moduli”, Progress in Math 315 279-296
(2016).

. K. Oguiso : “On automorphisms of the
punctual Hilbert schemes of K3 surfaces”,

European J. Math. 2 (2016) 246-261.

. F. Catanese, K. Oguiso, A. Verra : “On
the unirationality of higher dimensional
Ueno-type manifolds”, Special Issue ded-

icated to Professor Lucian Badescu on

10

10.

1.

. K. Oguiso :

. S. Cantat,

. K. Oguiso, T. T. Truong :

the occasion of 70-th birthday, Romanian
Journal of Pure and Applied Mathematics
60 (2015) 337-353.

. H. Esnault, K. Oguiso : “Non-liftability of

automorphism groups of a K3 surface in
positive characteristic”, Math. Ann. 363
(2015) 1187-1206.

“Some aspects of explicit bi-
rational geometry inspired by complex dy-
namics”, Proceedings of the International
Congress of Mathematicians, Seoul 2014
(Invited Lectures) Vol.IT (2015) 695-721.

K. Oguiso “Birational
automorphism groups and the movable
cone theorem for Calabi-Yau manifolds of
Wehler type via universal Coxeter groups”,

Amer. J. Math. 137 (2015) 1013-1044.

“Explicit ex-
amples of rational and Calabi-Yau three-
folds with primitive automorphisms of pos-
itive entropy”, Kodaira Centennial issue,
J. Math. Sci. Univ. Tokyo 22 (2015) 361—
385.

K. Oguiso : “Automorphism groups of
Calabi-Yau manifolds of Picard number
two”, J. Algebraic Geom. 23 (2014) 775

795. (accepted before becoming an editor)

C. HgaFER

K. Oguiso, “Some aspects of explicit bi-
rational geometry inspired by complex dy-
namics”, International Congress of Mathe-
maticains (Seoul 2014), Invited 45 minutes
talk, Section 4, Algebraic and Complex
Geometry, August 13 - 21, 2014, Coex,

Seoul Korea.

. K. Oguiso, “The automorphism group of

the Hilbert scheme of length two of a Cay-
ley’s K3 surface”, ICM 2014 Satellite Con-
ference on Algebraic and Complex Geome-
try, August 6 - 10, 2014, Daejeon Conven-

tion Center, Daejeon, Korea.

. K. Oguiso, “Higher dimensional manifolds

with primitive birational automorphisms



10.

of first dynamical degree > 17, the Legacy
of Emmy Noether and Goettingen Mathe-
matics, December 19-23, 2016, Yau Math-

ematical Science Center, Sanya, China.

. K. Oguiso, “Higher dimensional projective

manifolds with primitive automorphisms
of positive entropy”, Cremona conference,
September 12-16, 2016, Basel, Swissland,
and International Conference for the 70-th
Anniversary of Korean Mathematical So-
ciety (invited talk), October 20-23 , 2016,

Seoul National University, Korea.

. K. Oguiso, “On primitive birational au-

tomorphisms of odd dimensional Calabi-
Yau manifolds”, —in honor of Ngaiming
Mok’s 60th birthday—October 17 - 21,
2016, KIAS, Korea.

. K. Oguiso, “Birational geometry through

complex dynamics”, The 7th Pacific RIM
Conference (invited talk), June 27-July 1,
2016, Seoul National University, Korea, £
61 [MARBEE Y YR YD L (— i FE),
September 9, 2016, Saga U., Japan.

. K. Oguiso, “Isomorphic quartic K3 sur-

faces in the view of Cremona and projec-
tive transformations”, New methods in bi-
rational geometry, June 27-Juy 1, 2016,

Toulouse, France.

. K. Oguiso, “Primitive automorphisms, dy-

namical degrees and relative dynamical de-
grees” (three intensive lectures), KAIST,
March 14-16, 2016, KAIST, Korea.

. K. Oguiso, “Automorphisms of elliptic K3

surfaces and Salem numbers of maximal
degree, The international conference ”Al-
gebraic Geometry, dedicated to Fabrizio
Catanese on the occasion of his 65th birth-
day, March 12-14, 2015, the University of
Bayreuth, Germany.

K. Oguiso, “Non-liftable automorphisms
of K3 surfaces in positive characteristic to
characteristic zero”, Workshop Frontiers
of rationality, July 14 - July 18, 2014,
Longyearbyen (Spitsbergen), Norway.
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. a KIAS Scholar

. an editor of J. Algebraic Geom.

. an editor of J. Math. Soc. Japan.

. an editor of Adv. Stud. Pure Math.

- FER BT T E E R RTE
. HABEE R EZEE (201T4E3HET)

. the chief organizer of “Rationality and self-

maps of algebraic varieties” (July 19 —22,
2016, RIMS, Kyoto)

. one of the organizers of the special ses-

sion (Algebraic Geometry) in “Interna-
tional Conference for the 70th Anniversary
of Korean Mathematical Society” (Oct.
20-23, 2016, Seoul National University,

Korea)

. one of the organizers of “The 10th Confer-

ence on Arithmetic and Algebraic Geome-
try” (Dec. 12-15, 2016, U. Tokyo)

one of the organizers of “Higher Dimen-
sional Algebraic Geometry, Holomorphic
Dynamics and Their Interactions” (Jan.
3-28, 2017, National University of Singa-

pore, Singapore)

one of the organizers of “New Trends
in Arithmetic and Geometry of Algebraic
Surfaces” (March 12-17, 2017, Banff Inter-

national Research Station, Canada)
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1. ICM Seoul 2014 #Aff#E (Invited 45 min-
utes talk, Section 4, Algebraic and Com-
plex Geometry)

2. KIA AR 2015(WIZ M)

H. s »rooey X —

1. De-Qi Zhang (National University of Sin-
gapore) “EFEGHBTIFFES” (June 21—
24, 2016) iR

2. Stephen Schroeer (Dusseldorff X%) “The
10th Conference on Arithmetic and Alge-
braic Geometry” (Dec. 12-15, 2016, U.

Tokyo) Af#aHE

3. Simon Brandhorst (Hannover K#) “The
10th Conference on Arithmetic and Alge-
braic Geometry” (Dec. 12-15, 2016, U.

Tokyo) fAf¢iHH
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1991 412 “On microhyperbolic mixed prob-
lems”, J. Math. Soc. Japan 43 TRESETIN R
Fik, TROEEOYA 70 HEG % MBS
figAr AR D AR DRI - B FUEIR A R E D
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FBES {t = 0} 1T U T Iys0y (BOR, xcn) 2%,
EAS T A =R EEEABDOEZHES L DOTH
0, BSPIZEEDRD HITHRE L i CTd >
7=. {5, “A geometric approach to diffraction
problems”, RIMS Kokyuroku 757(1991) TiZ[=]
PrBLR DRSS AT I N9 5 B TS &AM
DZEFDEFEI Y, X OAUITT 58 By (Ox)
EEHELUL. ZOREIE sy (BOr, xcn) WD
EtIZDOWTHERLZETH Y, SFEEITZ
DfgZfE> Z &1z & D — M7 RIS
U _LEC DR AR D - =) Al fiie b B G & AR A 22
BT ILTHZ LIz IILZ. bbb, £
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T, ¢ =0 ZIERAEBE T & 3 2 A D -
M & BESGMT B 7= B3/ Dy -IEE N 1A
UIRARIED =2/l (M, N, o) 72 55k % &%
U, BERGAM% 7 3 iR % B 2 A Dy-
e M, ZREB L 72, RARED BRI &
I By (Ox) IZfli 25D M, DIRDEHEIKD < A
rutk ErSHET 52 ThY, Thik M
DEFMES BRI T 2 fk & =28 (M, N, ¢)
IZX9 % Lopatinskii & & DA GHEIZ L -
THRT. 7272 LRGBS 26
FAEELZ: 81213 By (Ox) ® M, 3.
7RI By (Ox) (BN D By (1) BT LT
LEHTELILERLE.

2. STEOMDERKRESCHEN = 5k
B RES R R
3Wsta—2 )y RN 2 Rt Co-#kilik
FrC, #&EEiB5 2 ML E o 2 Mo
fEEEGDERTHR VI E UT h—F A (4 FiHH),
Blum cyclide (6F%H) RV oNTVWS., K
HEERFONAM T ORFAMFETIDL S
Ao % 22 3 RS 2 258K 5 B O SR AR S 2
HRAREAETIEARRL, ARAROA
KRG, SUEROBEHMRE 2 EE. X
512 2 OO MK % OO 4, xt
S5 5 2 TR F R ARSI 5 D
1 Z5BOR MIBEBU 39 % % TR b B0 7
BROAWRANRE I NEH, 7 2E7x.

1. A coordinate-free formulation of mi-
crolocal analysis of mixed problems for
Dx-modules

In “On microhyperbolic mixed problems”, J.
Math. Soc. Japan 43(1991), we succeeded
in giving an algebraic method to microlocal
analysis of initial-boundary value mixed prob-
lems for single partial differential equations
with real analytic coefficients; namely, we suc-
cessfully applied the micro-support theory of
Indeed, we did not

only give a new proof of J. Sjostrand’s cele-

sheaves to such analysis.

brated result on the propagation of microana-
lyticity along real analytic boundaries, but also
obtained the existence results at the same time.
However, since the arguments there use a sheaf
I't4>03 (BOR, xcr) of hyperfunctions with holo-
morphic parameters for the boundary {¢t = 0},

it is clear that this method is not coordinate in-



variable. On the other hand, we defined a new
sheaf By (Ox) depending only on the complex-
ifications Y, X of the boundary and the outer
space in “A geometric approach to diffraction
problems”, RIMS Kokyuroku 757(1991) for
the applications to the microlocal analysis of
diffraction problems. Since this sheaf 8y (Ox)
is considered as the complexification in ¢ of
I'(1>03 (BOR, xcz ), we succeeded in generaliz-
ing the above theory on mixed problems to
the coordinate-free microlocal analysis of sys-
tems of differential equations in this year. Pre-
cisely speaking, letting M be a coherent left
Dx-module with a non-characteristic bound-
ary t = 0, and A be a coherent left Dy-module
corresponding to the boundary conditions, we
defined a triple (M, N, ) for a mixed prob-
lem. Then we constructed a coherent left Dy-
module ]\Zw which controls the solutions satis-
fying the boundary conditions. Our method of
microlocal analysis of mixed problems is in giv-
ing an estimate of the microsupport of Sy (Ox)-
valued solution complex of ./T/ll, from above.
Indeed, our estimate is expressed as the com-
bination of some condition on the character-
istic variety of M, and some Lopatinskii con-
ditions on the triple (M, N, ). It should be
remarked that there are neither Sy (Ox) nor
MVJ in the statements of our application the-
orems on mixed problems. At the same time,
we obtained a functorial construction Sy (-) for
the definition of Sy (Ox).

2. Systems of fifth-order non-linear par-
tial differential equations describing sur-
faces which include several continuous
families of circles

We consider any C®-class surface in R3, which
includes several continuous families of circular
arcs. For example, any solid torus T? (4 fam-
ilies 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 equations describing surfaces which
include several continuous families of circular
arcs, and proved the necessity and the suffi-

ciency of such systems. Further, for any sur-
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face including two continuous families of circu-
lar arcs, we proved that our system of two par-
tial differential equations reduces to a finite sys-
tem of ordinary differential equations of poly-
nomial type for some five unknown functions of

one variable.
B. F&FKim X

1. K. Kataoka: “The functor Sy (:) and
mixed problems for Dx-modules”, IF#P
KA BB FEFT e 725kl fiF B61 TMi-
crolocal Analysis and Singular Perturba-
tion Theory | (FFZEAREHE: /IR (K
X)), 2016, 97-108.

2. R E R & B O IR AR (|
JRIFTRAT & AREENT) 7 HUR KRS T
FOBUE e] GRBER (RABHH) W), 5
11 &%, 2016.

3. K. Kataoka:
second analytic singularities in diffraction
problems” | SRR F BT A 22 T 3 25 8%
Bt B57 [ R ATt OFEM ) (F9EAREKR
FH: AL HxX (ALK H)), 2016, 159-174.

“A review of the results on

. K. Kataoka: “Sato Hyperfunctions and
Reproducing Kernels”, FUH#BKZFEIR RN
WHFEATaEZEd% 1980 THAMDISHIZ DWW
T OGRS (WHFERERE 7Eik =R
(BEER)), 2016, 125-138.

5. K. Kataoka and N. Takeuchi:
tem of fifth-order PDE’s describing sur-

faces containing 2 families of circular arcs

“A sys-

and the reduction to a system of fifth-order
ODE’s”, 5#R K 77 S5 R it A fiF 5 T i 7% B
1861 TR & i AT D il D e |
(FeREE: H R (FFK #)), 2013,
194-204.

6. FIVER, MAEE @ MR MEH
RO ARG, ZUH R AR W 55 i
ihoeik 1835 (2013), 1-9.

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



8.

10.

. K. Kataoka and N. Takeuchi:

K. Kataoka and N. Takeuchi:

integrability of some system of fifth-order

“The non-

partial differential equations describing
surfaces containing 6 families of circles”,
PN S e IR I Sk = IR S 2 1))
U AT 12 R 5 8 R it D R 2 (A5
REH: AL, 2013, 095-117.

“A sys-
tem of fifth-order partial differential equa-
tions describing a surface which con-
Bulletin des Sci-
ences Mathématiques, 137(2013), 325-
360. (DOI: 10.1016/j.bulsci.2012.09.002).

tains many circles,

S. Kamimoto and K. Kataoka: “On the
composition of kernel functions of pseudo-
differential operators £® and the compat-
ibility with Leibniz rule”, HU#8AZ K7
Wi s2 AT a2 sxnl it B37 564 WKB fif
Hr &R AT (F9ERERA /Nt ) )
2013, 81-98.

C. MgaF&R

1.

Sobolev forms for microfunctions with real
analytic parameters and the microlocal en-
ergy method, SRR RIMS HL[FESE T
R AT & R R EER O R | (FsER
T KL (EKR)) , HECRZE LR
Wriiftgeit, October 2016.

. EREEBR e HARIEX, HEKT: RIMS

HEWFE THEEDIGHIZ DWW T DORREH
TR (WFRERE Bk =0 (HEXR)),
AR F BT B SEAT, October 2015.

. The functor fy(-) and mixed problems

for Dx-modules, AL KF RIMS :[FRIAFSE
[Microlocal Analysis and Singular Pertur-
bation Theory | (FFZERFEE: TrHFR G
R)), FEERZEBILENTIFZEAT, October
2015.

. FERITN T A — & — % B DRI

NI BYRL TR 2R e ZOIEH (K
FOHRR L = G & JEERE) , H AR
K2MERE DR RHESRT R, =H
PEFE K, September 2015.
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. From PDE to ODE

5. A review of the results on second analytic

singularities in diffraction problems, and
some geometric proofs, AL KT RIMS It
[FIRf e TR A DEEAE ) (I ZeqR &
KL (LK), BRI SET,
October 2014.

. On mixed problems for Dx-modules, HA

R E e TRESRIT S & R A2 )
(FZEREH + KL M (LK), HAKRZ
BT 2R 5 e, February 2014.

. A system of fifth-order PDE’s describing

surfaces containing 2 families of circular
arcs and the reduction to a system of fifth-
order ODE’s, FABKZ RIMS LRI (i#
JRI TR & MR R DB DER ] (WFFeR
FA: WH WEH (TEKX H)), 50 R
HRAEMTIZERT, October 2012.

. ZREO MO Z & Ol 5Lk 3% 5

BEfmitsy HRERR, HARFE SSRGS R
BRI AR, JUMKRZ, Septem-
ber 2012.

- A reduction to the
system of ODE’s describing surfaces con-
taining 2 families of circular arcs -, HAK
RS TR & < DRE) (W5
RFEE - LR (HAKE)), HAKRZRT

FERER T B A7, March 2012.

1. EErE A A8 - BT XB: YR L T

D H ek & M, Riesz-Thorin @ fifi ] & # |
Marcinkiewicz @ ffi 8] & B, Calderon-
Zygmund D ARERRE. (BB KZERE - 4
RS

- W R HM SR UAR. e R

BRI TR NG, (B
SRR, FIR 2 - 3 MR L 2 ARk
1),

. TR Fivci: 22O MYERE, 2

MO EE, WEGOEH, 575 Va
DFETHOE, TRHHOBBEME Y. (K
TP, TR 2 - SRR Y 24
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3. Journal of Mathematical Sciences, the

University of Tokyo Z&f{bH4.
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&H #Z (KANAI Masahiko )

A. FRFEHEEE

HIEEEC R E M &, THEMERIZ RS 2 MMk R E A~
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T, HDEEEEEOIERIZN U % O R % Gt
BIL 7. 884, ZTOHRIZERITLY 27 VYN
EIPRIREEDNEIG L TWD Z e 2L 7.
ZORBEFELEILVIZ, POTHETIT-7254%
IR TR L 72 > BRI 2K E, THRbbIE
HEINTVWBIKEDORTLA A REVE VWD £
NEZWOBREZ0EVWI DD, ZOREDLL
PEOATVWBEDVOEDTHB. »DT
Db UDIFHIZBWTIE, BREADORMEM%Z
X O REREMEA~OEAZRED EIF, TOFS
BV 2 A9 5. BREIDIRGTHY 2 IRoeD
BEIE, TOREREMCIINEEEZET 2
NEZRDPMED>TWBDIZH L, BREDIRITH 3
P EDOBEIZIE, EEEENGA5NTWAIZ
WER\N, ZNAERIRE E B L U7 RIK
Tholze, WETIFHELTW5B. JIDAIET
RS2 ERICHERA2 RS EIF5Z itk
D, ZORENEEINE EMHEL TS, 7=
2L, ZOHnTa s I L EERTE-DIC
&, TOKRESHRERICRES S READEA
FHEfGETHE I L 2RI BENDH L. ZOHEAT
T, IEIRMERLTWS., Z OREIXME )
FREHALEDTH Y, EIEZZTNDEERIZ
1T 52 &2 FELTWBEHWXEREFET 5.
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LD L, —HOEMFIZED L, ZOIEHHIZH
FTLEEENB T RVWE VWS THE. 2
T, ZOHWMEFEE2DL/-UBETIHL LD &
LTWBEHHETHS.

I have continued to work on an application of
the Schwarzian derivative to a rigidity prob-
lem for group actions. This program stemmed
from an old work of mine made in the 1990’s,
in which I proved local rigidity of certain group
actions on the sphere. Years later, I realized
that what is to be called a higher-dimensional
Schwarzian derivative appeared in my old work.
I discovered a higher-dimensional Schwarzian
derivative without noticing that. What I in-
tend to do now is to refine the old work of mine
with the aid of this discovery. More precisely, I
would like to remove an extra assumption that
I needed to put. I needed to assume that the
dimension of the sphere on which a group acts
is large enough. One of the indispensable ideas
is to build a larger space out of the sphere onto
which the action of a group is lifted. In my new
approach, I need to show that the lifted action
is properly discontinuous, but the proof of that

is still missing.
C. HgaFER

1. TR RERMESE], BERER
il I F—, HEKT, 20164E1 H 30 H.

2. “The cross ratio and its falks”, “Geomet-
ric Analysis in Geometry and Topology ”
Tokyo University of Science, November 9,
2015.

3. “Cross ratio and its folks in geometry
and dynamics”, Tokyo—Seoul Conference
in Mathematics — Differential Geometry,
Univ. Tokyo, December 1, 2013.

. “Cross ratio and its folks in geometry and
dynamics I, II”, A workshop on “Geome-
try of Moduli Space of Low Dimensional
Manifolds”, RIMS, Kyoto, November 7,
2013.

5. “Cross ratio and its folks in geometry and

dynamics”, KIAS workshop on “Geomet-



ric Structures, Rigidity and Deformation

Space”, August 12-16, Jeju, Korea.

6. [HHLE ZDfMb], #HiFs, HKTE
K, 201345 H 29 H.

7. a7V yls & HERORIME], Wi
2 THIENFEROHMER , FJHE R
fRATARFSE AT, 2012 4E 12 H .

8. [H#HIbx ZDfffH72% ], Rigidity Seminar,
£ R A, 201247 H29H .

9. a0V - SR - BEER L, W
R [P R e T DRAS B D], =
HORFRELET OISR, 2012427 H 9 H .

10. “ Cross ratio and its relatives in geome-

try and dynamics”, Centre International
de Rencontres Mathématiques, Luminy,
France, June 22, 2012.
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AR /2 (KAWAHIGASHI Yasuyuki)

A. TR

SERGHNRRFTEEAY F 205 TES5 TV
HRGEERO A v TV TITHNZOWT, £V a
T =MD D SED DI 7 IOVILEIG IR DR
FERDHHRRTH O, 2T ORHIBE Z &8
HMohTWb., —2 20K Ly 2R L
Bi6, BV a7 —AZTHE —ONITTHEEY 2
T —AREWMEI-ND Z L IXHHATH D, TD5H
AN E Y 2 7 —ALATHND T 2 —Ya v )b —
L LTHsnNTWS, ZHZDoWTiE, Evans-
Pinto, Fuchs-Runkel-Schweigert OHF5EA3% 0,
TN EE G, S14 T IV IHIEEE R O /T
B EAEBR S R WIERDBMRICED &, Q-system
® braided product & U T DMERBE S T W
5. 20O 572V &ZOEMIHEDOREK
Z, ZOORAEER Y SAFE U & IER S B0
AL RILL7. £7-WEO MR YUV
DXARTIE, ZNik gapped domain wall D&
2Bz DLR>TWVWS.

For a full conformal field theory arising from
two completely rational conformal nets, its cou-
pling matrix has modular invariant if and only
if the full conformal field theory has a trivial
representation theory. When the two confor-
mal nets coincide, a product of two modular
invariants clearly satisfies the modular invari-
ance property, and its decomposition rules are
known under the name of fusion rules of modu-
lar invariants. Due to works of Evans-Pinto and
Fuchs-Runkel-Schweigert, its interpretation as
a braided product of Q-systems is known based
on a relation between a full conformal field the-
ory and a not necessarily local extension of a
chiral conformal field theory. We have gen-
eralized this “tensor product” and its decom-
position to the case where the two conformal
nets are diferent. In the context of topological
phase, this gives a composition of two gapped

domain walls.
B. F&iw X

1. S. Carpi, R. Hillier, Y. Kawahigashi, R.
Longo, F. Xu:
nets”, Commun. Math. Phys. 336 (2015),
1285-1328.

“N = 2 superconformal
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holomorphic

. Y. Kawahigashi,
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“Construction lo-

nets”, Inter-

2014 (2014),

cal conformal
nat. Math. Res. Notices.

2924-2943.

. Y. Kawahigashi, Y. Ogata, E. Stgrmer:
“Normal of type III factors”,

Pac. J. Math. 267 (2014), 131-139.

states

. M. Bischoff, Y. Kawahigashi, R. Longo,
K.-H.  Rehren, “Phase  boundaries
in algebraic QFT”,
mun. Math. Phys. 342 (2016), 1-45.

conformal Com-

. M. Bischoff, Y. Kawahigashi, R. Longo,
K.-H. Rehren,

endomorphisms of von Neumann alge-

“Tensor categories and

bras (with applications to Quantum Field
Theory)”, SpringerBriefs in Mathematical
Physics Vol. 3, 2015.

. M. Bischoff, Y. Kwahigashi, R. Longo,
“Characterization of 2D rational local con-
formal nets and its boundary conditions:
the maximal case”, Doc. Math. 20 (2015),
1137-1184.

. S. Carpi, Y. Kawahigashi, R. Longo, M.
Weiner, “From vertex operator algebras to
conformal nets and back”, to appear in
Mem. Amer. Math. Soc.

. Y. Kawahigashi, “Conformal field theory,
tensor categories and operator algebras”,
J. Phys. A 48 (2015), 303001 (57 pages).

. Y. Kawahigashi, “A remark on gapped do-
main walls between topological phases”,
Lett. Math. Phys. 105 (2015), 893-899.

Y. Kawahigashi, “A relative tensor prod-
uct of subfactors over a modular tensor
category”, arXiv:1612.03549.

WELE S

. From vertex operator algebras to local con-
formal nets and back, Station Q seminar,
Microsoft Research Station Q (U.S.A.),
March 2016.
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tive Geometry and Operator Algebras
Spring Institute 2016, Universitdt Bonn
(Germany), May 2016.

. A relative tensor product of subfactors

over a modular tensor category, Operator
Algebras and Quantum Field Theory, Isti-
tuto Nazionale di Fisica Nucleare, Frascati
(Ttaly), June 2016.

. Relative tensor products of heterotic full

conformal field theories, Recent Mathe-
matical Developments in Quantum Field
Theory, Oberwolfach (Germany),

2016.
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. Subfactors, conformal field theory and
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Representations,

modular tensor categories,
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Classification, and Applications,

Matemdtica Oaxaca (Mexico), August

2016.

. Conformal field theory and operator alge-

bras, Statistics, Quantum Information and
Gravity, IPMU (Japan), September 2016.

. Gapped domain walls between topolog-

ical phases and subfactors, Mathemati-
cal Physics Seminar, Harvard University
(U.S.A.), October 2016.

. Topological phases and subfactors, Subfac-

tors and Mathematical Physics, Tsinghua
Sanya International Mathematics Forum
(China), December 2016.

. Subfactors, tensor categories and confor-

mal field theory (4 lectures), Primer on
subfactors and applications, Isaac New-
ton Institute for Mathematical Sciences
(U.K.), January 2017.

Relative tensor products of full conformal
field theories, Seminar, Cardiff University
(U.K.), January 2017.
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13. East Asian Core Doctorial Forum on
Mathematics (Seoul National University,
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T %, ZHIEHEIERERTOLRERIZET
%5 DK-JFAI W T 28R TH 5,

As an application of my study on the change
of the derived categories under toric birational
maps, I proved a derived McKay correspon-
dence for finite subgroups of GL(3,C). The
main theorem states that the equivariant de-
rived category for the action of a finite sub-
group G on the affine 3-space has a semi-
orthogonal decomposition into the derived cat-
egory of a maximal Q-factorial terminaliza-
tion of the corresponding quotient singularity
and certain number of relative exceptional ob-
jects. A maximal Q-factorial terminalization is
a maximal blowing up under the condition that
the canonical divisor decreases. Its existence is
guaranteed by the recent progress of the min-
imal model theory. If the fixed point set of G
is isolated, then only usual exceptional objects
appear. In the general case we need relative
exceptional objects. This result is compatible
with the DK principle on the inequalities of log

canonical divisors.

B. F&GX

1. Y. Kawamata: Derived McKay correspon-
dence for GL(3,C). preprint.

. Y. Kawamata: On multi-pointed non-
commutative deformations and Calabi- Yau
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. Y. Kawamata: Derived categories of
toric wvarieties III. European Journal of
Mathematics, 2 (2016), 196-207. DOI:

10.1007/s40879-015-0065-1.

. Y. Kawamata and S. Okawa: Mori dream
spaces of Calabi-Yau type and the log
canonicity of the Cox rings. J. Reine
Angew. Math. 701 (2015), 195-203. DOI
10.1515/ crelle-2013-0029

. Y. Kawamata: Variation of mized Hodge
structures and the positivity for algebraic
fiber spaces. Algebraic Geometry in East
Asia — Taipei 2011. Adv. St. Pure Math.
65(2015), 27-58.
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. Y. Kawamata: Hodge theory on general-
ized normal crossing varieties. Proc. Ed-
inburgh Math. Soc. 57-1(2014), 175-189.

. Y. Kawamata: Derived categories of toric
varieties II. Michigan Math. J. 62-
2(2013), 353-363.

On the abundance theo-
J. Math.

. Y. Kawamata:
rem in the case v = 0. Amer.
135(2013), no. 1, 115-124.

10. Y. Kawamata (ed.): Derived Categories
in Algebraic Geometry, EMS Series of
Congress Reports, European Mathemati-

cal Society, 2012 ISBN: 978-3-03719-115-6.

C. HgaFER

1. Derived McKay for
GL(3,C) Algebraic geometry conference
in honor of JongHae Keum’s 60th birth-
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GL(3,C). Workshop on Algebraic Geom-
etry. Hanga Roa, Chile. December 1822,
2016.

categories of toric wvarieties.

SUMA 2016, Algebraic geometry session.

. Derived



Pontificia Universidad Catolica de Val-
paraiso. Valparaiso, Chile. December 13—
16, 2016.

. Derived
GL(3,0C).
and geometry.
26—September 4, 2016.

McKay for
Workshop on arithmetic

correspondence

Cetraro, Italy. August

. Derived MaKay correspondence for finite
abelian groups and derived toric MMP.
Non-commutative crepant resolutions, Ul-
rich modules and generalizations of the
McKay correspondence. Kyoto University.
June 13-17, 2016.

On some derived McKay correspondences.
Categorical and Analytic Invariants in Al-
gebraic Geometry II. Kavli IPMU, Univer-
sity of Tokyo. November 1620, 2015.

10. Multi-pointed NC deformations and CY
3folds. Workshop on Algebraic Geometry.
Fudan University, Shanghai, China. Octo-
ber 29-November 1, 2015.
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Taiwanese Journal of Mathematics @ special
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chief.
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1. The second higher dimensional algebraic
geometry conference at FEchigo Yuzawa.
Yoshinori Gongyo,

Organizers: Yujiro

Kawamata, Yusuke Nakamura. Yuzawa-

cho Kominkan. February 13-17, 2017.
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erz: Yoshinori Gongyo, Yujiro Kawamata,

Organis-

Masanori Kobayashi, Natsuo Saito, Kaori
Suzuki. Tambara Mathematical Institute.
July 30-August 3, 2016.

. NCTS Workshop in Algebraic Geometry at
CCU. Organizers: Jungkai Alfred Chen,
Yujiro Kawamata. National Chung Cheng
University, Chia-Yi, Taiwan. March 28—
30, 2016.

& %=— (GIGA Yoshikazu)

A, TRFemE s

MR BLR DM &, ARHRNE, FAR T
2O XS mERBIEFEE T TR m L FEERTNIC
EOoTHLEETHD, TO-OITIBBIR %R
a9 B IR E T FE R OB MR X, Bl
HUXEFE LML RBEEMET S5 2 T
b, TDd, ROFE - —BED XS %R
SRR D & R O fR MM DT %2 17 5 72,
HBIPSRRIIUTD BN TH B,

1. 771 - Ab—2 2 HEK 3 WMTHD
LE. WEEDARE X OFIRZ DI
MR K £ T & D@1 FEET 5 D0,
B2 KRR T, 2000 F£iI2f2RI N7
LD T ODEHRFDSHED 1 DI
TWbB, ZD7=d7s & h7fiEgh A B
TRERKTDIELEZS, YOL5 RN
ZoTWVWBNIZDOWT, XX FaaEn
TN T W5, FlZIXMEE D S HZE MK
WHERIR —RRIZ ) Ty Wi 513, T
EPRELTHBRIIE I 52VWT 255,
1990 FEMRUT AR T 3L F —fRIZx U TR E
nNTWb, BERANRDLGE. MESEDS



G, BERPSRBZHELEEEEZONT
W5, ZD7-IEED SE 2R AN —
PRERTH D & &, BRIPEI S0nry
S0, BSOS AHTH -, ZHUTHLT
BREZMRH->TH, RO WREL A
Ckoiz, BREPEERNZ EEIEHL 2,
ZD-DPL R AHFNEEZL LT, WE
FFERD Liouville BIEH 2 R LMD H 5
EIVZHESL U T,

. A b= 2SR A b =27 ZHERTE
T2 A N — 7 R RN FEE D 22 T iR
Frf Bz e > TWA Z 213, 30 kAR
fETH -7z, TS 6FLIE] ZHVWT,
Z OMEE A RESOE A, INTE DG
HBEADI FIERFEHICH L TEEMIZ
fRILL 7z, & 512 BMO Z2[1Z B\ CiEfT
MEMEE R U, THUZLD LP AL LKL
YRR O L2 IR WEE T, A =2
ZEREDS LP fRTI 720 55 Z 8 2R L
Tzo ZHIUIERDEHZ < OB THER L

o,

. TR OBEEBNRE  HRRAHOREA D
ZALEUT, 2RERIZE DB D &,
IMBEALIZ LB HDD 2 DN TH B,
WERRIZOVWTIE, TOREEZERT HRE
RFEL B SHSENTWE L, EROEE
PHGFT2HE, MELED 72D, %
M REZIZ R 5 Z L IZIEHHTH - 72,

W2 UT, /EkoFEmikz AR L7
FIEIZ L O RER A, £ 7% O % EUEM
WA B Z T Uz, Zhiuc & b8
DI IAFET 2B E D F DOl O K EEE
EEET 5 Z EDHERIZ IR 5Tz, — . 2D
DML FEL, MEPHEES L TE L,
H & D E2MITHAERD & 5 IRFEIZR B,
NIRRT OEZIZDOVWTDONI N b Y
YA HRBRRC > TIRA SN B DY, AL
@¢®®&’%ﬁﬁﬁ£?%@@?d%t
W 72 RHEGIHIZ 5, RO FHIN
TWH, IERE & ITEE L d o 72,
:m DWTC, MM OBERZHET 5 Z

WY 7 RS A R L 72,

Analysis of nonlinear nonequilibrium phenom-
ena is important not in natural sciences includ-

ing materials science, fluid mechanics but also
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in industrial technology. Mathematical anal-
ysis on nonlinear diffusion equations is a key
to form various theoretical foundation for phe-
nomena. For this purpose we analyze not only
fundamental problems like unique existence of
a solution but also analytic properties of so-
lutions. Here is explanation of our typical

achievements.

1. Navier-Stokes equations: 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 spatially
Lipschitz continuous uniformly in time no
matter how large the vorticity is. If the
boundary exists and the adherence bound-
ary condition is imposed, it is believed
that many vortices are formed from the
boundary. Thus it had been an open prob-
lem whether blow-up occurs under uniform
continuity of vorticity direction. Even if
the boundary exists, we prove that blow-
up does not occur under the same condi-
tion as for the problem without boundary.
We establish a Liouville type theorem for
the vorticity equation with boundaries as

a mathematical key.

2. Stokes equations: For the Stokes equations
it had been a longstanding open prob-
lem whether or not the Stokes semigroup
forms an analytic semigroup in spaces of
bounded functions. We solve this problem
affirmatively for various domains including
a bounded domain, an exterior domain by
a blow-up argument. Moreover, we prove
analyticity in BMO space. As a result, we
show that there exists a domain which does
not allow LP Helmholtz decomposition but

LP analyticity holds. This is a surprising



result.

. Spiral growth of a crystal surface: There
are two typical mechanisms of the growth
of a crystal surface. Omne is by two-
dimensional nucleations, the other is by
screw dislocations. The equation which
describes screw dislocations is well-known.
However, if there coexist several spirals
and they collides each other, it is non-
trivial to grasp a solution in the rigorous
basis of analysis. We propose to define a
solution by a modified level-set method.
We are successfully catch the solution nu-
merically. By our analysis and numer-
ics, we are able to calculate the growth
speed numerically. On the other hand,
if two screw dislocations are sufficiently
close and their orientations are opposite,
the situation looks like the growth by two-
dimensional nucleation. This phenomenon
can be described by a Hamilton-Jacobi
equation for the hight of the crystal sur-
face. The equation has a discontinuous ex-
terior force term which is positive at the
center of the screw dislocation but zero
elsewhere. For such an equation, we are
able to extend the notion of a viscosity so-

lution to characterize a plausible solution.

B. F&GX

1. Y. Giga, P-Y. Hsu and Y. Maekawa : “A

Liouville theorem for the planer Navier-
Stokes equations with the no-slip bound-
ary condition and its application to a ge-
ometric regularity criterion”, Comm. in
Partial Differential Equations 39 (2014)
1906-1935.

. T. Ohtsuka, T.-Y. R. Tsai and Y. Giga: “A
level set approach reflecting sheet struc-
ture with single auxiliary function for
evolving spirals on crystal surfaces”, Jour-
nal of Scientific Computing 62 (2015) 831
874.

. K. Abe, Y. Giga and M. Hieber :

“Stokes resolvent estimates in spaces of
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10.

1.

bounded functions”, Annales scientifiques
de PE.N.S. 48 (2015) 537-559.

. K. Abe, Y. Giga, K. Schade and T. Suzuki:

“On the Stokes semigroup in some non-
Helmholtz domains”, Arch. der Math. 104
(2015) 177-187.

. Y. Giga and X. Xiang: “Lorentz space esti-

mates for vector fields with divergence and
curl in Hardy spaces”, Tamkang Journal of
Mathematics 47 (2016) 249-260.

. R. Farwig, Y. Giga and P.-Y. Hsu: “Initial

values for the Navier-Stokes equations in
spaces with weights in time”, Funkcialaj
Ekvacioj 59 (2016) 199-216.

. M. Bolkart and Y. Giga: “On L*°-BMO es-

timates for derivatives of the Stokes semi-
group”, Math. Z. 284 (2016) 1163-1183.

. M. Endo, Y. Giga, D. Gotz and C. Liu :

“Stability of a two-dimensional Poiseuille-
type flow for a viscoelastic fluid”, J. Math.
Fluid Mech. First Online (2016) 1-29.

. Y. Giga, H. Mitake and H. V. Tran : “On

asymptotic speed of solutions to level-set
mean curvature flow equations with driv-
ing and source terms”, SIAM J. Math.
Anal. 48 (2016) 3515-3546.

Y. Giga and N. Pozar :
talline mean curvature flow of surfaces”,
Adv. Differential Equations 21 (2016)
631-698.

“A level set crys-
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On growth speed of a birth-spread model
for two-dimensional nucleation on a crys-
tal surface, Hamilton-Jacobi Equations:
new trends and applications, University of
Rennes 1 (France), 2016 4 6 H.

. Weighted estimates in L* for the Neu-

mann problem and its applications to
the Stokes semigroup, Nonlinear Analysis
Seminar, Paris-Sud University (France),
2016 4£ 6 H.



3. On growth speed of a birth-spread model
for two-dimensional nucleation on a crys-
tal surface, Nonlinear Analysis Seminar,
Paris-Sud University (France), 2016 4 6
H.

. On L% and BMO theory of the Stokes
semigroup and related topics, Towards
Regularity, Polish Academy of Sciences
(Poland), 2016 4 9 H.

5. A level-set crystalline mean curvature flow
of hypersurfaces, Mean Curvature Flow,
University of Oxford (England), 2016 4 9
H.

6. BREHIRBIBEBERTO R b — 27 2R
OfEME L = DIsH, ATz I+ —, b
Y R R BB 52 hE, 2016 4F 11 H.

7. On growth speed of a birth-spread model
for two-dimensional nucleation on a crystal

surface, Academia Sinica (Taiwan), 2017

H1H.

8. On L theory for the Navier-Stokes equa-
tions with applications to geometric regu-
larity criteria, The 25th Annual Workshop
on Differential Equations, National Chiao
Tung University, Taiwan (Taiwan), 2017
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bility of small Oseen type Navier-Stokes
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4. Yoshikazu Giga, Kohichi Sudoh, Etsuro
Yokoyama, Mathematical Aspects of Sur-
face and Interface Dynamics 12, Graduate
School of Mathematical Sciences, Univer-
sity of Tokyo, 2016 4F 10 H 19 H-21 H.

5. Charles M. Elliott, Yoshikazu Giga,
Michael Hinze, Vanessa Styles, Emerg-
ing Developments in Interfaces and
Free Boundaries, Mathematisches
Forschungsinstitut ~ Oberwolfach, 2017
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1. Elijah Liflyand (Bar-Ilan University)
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2. Piotr Rybka (University of Warsaw)
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gradient problem, PDE @izt s, =
HRZERZGEELRIAWIZER], 2016 4E 7 H
12 H.

(F##7#) Berg’s effect revisited, Mathemat-
ical Aspects of Surface and Interface Dy-
namics 12, BETRZERZBEERI AR,
2016 4£ 10 A 19 H.

3. Olivier Pierre-Louis (Université Claude
Bernard Lyon 1/CNRS)

(#7#) I. Non-equilibrium interface dy-
namics in crystal growth, II: Liquid-state
and solid-state wetting and dewetting, II:
Adhesion and dynamics of membranes,
Mathematical Aspects of Surface and In-
terface Dynamics 12, BEURFRF B
BEAWTFERE, 2016 4F 10 H 19 H-21 H.
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4. Yannick Sire (Johns Hopkins University)
(#%7#) De Giorgi conjecture and minimal
surfaces for integro-differential operators,
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ERFERL, 2016 4E 11 H 22 H.
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1. Holonomy representations and their
higher category extension

Motivated by a categorification of quantum
I studied
higher category extensions of the monodory
The 2-

categories consist of objects, morpshims and

representations of braid groups,

representations of KZ equations.

2-morphisms for any pair of morpshims. I de-
veloped a method to construct higher category
extension of holonomy representations of homo-
topy path groupoid by means of Chen’s formal
homology connection. Applying this general
method, I described an explicit form of higher
holonomy for homotopy path groupoids in the
case of the complement of hyperplane arrange-
ments. I applied this general method to the
case of KZ connections. I described a gener-
alization of holonomy representations of braid
groups to higher categories. I constructed a
2-functor from the path 2-groupoid of the con-
figuration space, which can be extended to rep-

resentations of braid cobordisms.

2. Quantum symmetry in homological
representations of braid groups

Homological representations of braid groups
are defined as the action of homeomorphisms

of a punctured disk on the homology of an
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abelian covering of its configuration space.
These representations were extensively studied
by Krammer and Bigelow. I described a re-
lation between homological representations of
braid groups and the monodoromy representa-
tions of KZ connections based on solutions of
the KZ equation expressed by hypergeometric
integrals. I also studied the case of resonance at
infinity appearing in conformal field theory and
investigated the structure of integration cycles.
In this case I described the symmetry by quan-
tum groups at roots of unity. I showed that
the KZ equation is represented as a differential
equation satisfied by period integrals for cer-
tain algebraic varieties, and is expressed as a

Gauss-Manin connection.

3. Novikov homology and non-abelian
Hodge theory

In a joint work with A. Pajitnov we investigated
a relation between twisted Novikov homology
and homology with local coefficients. Let X be
a CW complex and p a finite dimensional com-
plex representation of the fundamental group
of X. Given a cohomology class « € H(X, C)
we consider the deformation of p defined by

1(9) = plg)exp(t{a, ).
spectral sequence starting from H*(X, p) con-

We constructed a

verging to H*(X,~;) for generic ¢, where the
differentials are given by Massey products. We
showed that twisted Novikov homology for p
and « is isomorphic to the homology of the lo-
cal system associated with +; for generic ¢ and
that the jumping loci for « is the union of finite
number of integral hyperplanes in H'(X,R).
Moreover, we defined the notion of “strongly
formal” by encoding the cohomology of local
systems for the notion of formality in rational
homotopy theory. We studied this notion in

relation with non-abelian Hodge theory.
B. F#Gm X

1. T. Kohno :
braid groups and holonomy Lie algebras,
Advanced Studies in Pure Mathematics 72
(2017), 117-144.

Quantum representations of

2. T. Kohno : Higher holonomy maps of for-

mal homology connections and braid cobor-
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. T. Kohno :

. T. Kohno and A. Pajitnov :

. T. Kohno :

disms, Journal of Knot Theory and Its
Ramifications Vol. 26 (2016), 1642007 (14
pages), DOI: 10.1142/S0218216516420074

. T. Kohno and A. Pajitnov : Clircle-valued

Morse theory for complex hyperplane ar-
rangements, Forum Math. 27 (2015), no.
4, 2113-2128. DOI 10.1515/forum-2013-
0032

Local systems on configura-
tion spaces, KZ connections and confor-
mal blocks, Acta Mathematica Vietnam-
ica, Volume 39, Issue 4 (2014), 575-598.

. L. Funar and T. Kohno, On Burau rep-

resentations at roots of unity, Geometriae
Dedicata: Volume 169, Issue 1 (2014), 145-
163. DOI 10.1007/s10711-013-9847-0

Novikov ho-
mology, jump loci and Massey products,
Cent. Eur. J. Math. 12(9), (2014), 1285-
1304. DOI: 10.2478/s11533-014-0413-2

. L. Funar and T. Kohno, On Burau rep-

resentations at roots of unity, Geometriae
Dedicata: Volume 169, Issue 1 (2014), 145-
163. DOI 10.1007/s10711-013-9847-0

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

. T. Kohno : Quantum and homological rep-

resentations of braid groups, Configuration
Spaces - Geometry, Combinatorics and
Topology, Edizioni della Normale (2012),
355-372.

T. Kohno : Homological representations of
braid groups and KZ connections, Journal
of Singularities, 5, (2012), 94-108.

TRl ¢ REARAE, JESL IR, BRI 2015 4,
200 X—,
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. Higher category extensions of holonomy

maps for hyperplane arrangements, Sum-
mer Conference on Hyperplane Arrange-
ments (SCHA) in Sapporo, Hokkaido Uni-
versity, August 8 — August 12, 2016.

. Higher category extensions of the holon-

omy maps of KZ connections, Work-
shop on Grothendieck-Teichmiiller The-
ories Chern Institute of Mathematics,
Nankai University, Tianjin, China, July 24
— July 30, 2016.

. Holonomy of braids and its 2-category ex-

tension, Braids, Configuration Spaces and
Quantum Topology, Graduate School of
Mathematical Sciences, the University of
Tokyo, September 7 — September 10, 2015.

. Holonomy of braids and its 2-category ex-

tension, Integrability in Algebra, Geome-
try and Physics: New Trends, Congressi
Stefano Franscini, Switzerland, July 13 —
July 17, 2015.

. Conformal blocks and homological repre-

sentations of braid groups, Perspectives
in Lie theory - Combinatorics and Hy-
perplane Arrangements, Centro de Giorgi,
Pisa, Italy, February 17 — February 20,
2015.

. Braids, quantum symmetry and hypergeo-

metric integrals, UK-Japan Winter School
“Topology and Integrability” Loughbor-
ough University, UK, January 5 — January
8, 2015.

. Quantum symmetry of conformal blocks

and representations of braid groups at
roots of unity, Braids and Arithmetics,
CIRM, Luminy, France, October 14 — Oc-
tober 17, 2014.

. X5 L de Rham KRE b Y —HGE, HA

BEaMEREG IR, BERIEEEH, [R5
K%, September 25 — September 28, 2014.

. Braids, quantum symmetry and hyperge-

ometric integrals, H ARBFEXKFRAE SR
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42, RGEEE, ZEE K, September 24 —
September 27, 2013.

Quantum symmetries in homological rep-
resentations of braid groups and hypergeo-
metric integrals, The 6th Pacific RIM Con-
ference on Mathematics, plenary talk, Sap-
poro, July 1 — July 5, 2013.
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functions on Riemann surfaces (U —< »

H_ED NIV N VBT B FE AT e
IZ2W\WT)

. (L) NI #e B &K (OGAWA Erii): Repre-

sentation of the category of braided graphs
(MAkE2 Z 7 DEDKE)

F. S5MAZEY — 2

V—F 1 VI RERT
02'Z . (FMSP) 70275 LEAH

. A7) BT R SRS (Kavli IPMU)

FEMER GHME)

. SR A BERET A T SRR A
. Kyushu Journal of Mathematics, Editor.
. Advances in Pure Mathematics, Editor.

. Annales de 'Institut Henri Poincaré D,

Editor.

. Journal of Physical Mathematics, Editor-

in-Chief.

. Asia Pacific Journal of Mathematics, Edi-

torial board.

. 12th East Asian School of Knots and Re-

lated Topics, the University of Tokyo,

February 13 — 16, 2016, program commit-

tee.
B2 2013 EERMFE
AP SDOE Y X —

. Murillo, Aniceto (Universidad de Malaga),

2016 4 H3H24H, BHEE M-
FMDIZE, FMSP Lectures Tafi.

. Garvin, Antonio (Universidad de Malaga),

2016 £ 4 H 3 H-24 H, AHLKRE FEY—H
DS

Urtzi (Universidad de Malaga),
2016 fF4 H 3 H-24 H, AEFE Y —H
#m DAL, FMSP Lectures.



4. Apéry, Francois (IRMA Strasbourg), 3%fi
PRI DWW T OISR LR 21T > 7. 2016
FAHTH-8H, KEHRHEH.

/K 1217 (KOBAYASHI Toshiyuki )

A. WFEHEEE

SAEFE (2016) 1 [3, 4, 5, 14] 7 & D Effd & Hl
IZHREFTHY 500 R—Y DER R IR L 72, BAF
Tl 2016 FE D G XEES [1), [2], -+ TR
U, TNX O LATOBE T 25m3IEY ¥ —F
VORI THIHS %5, 8T — < I3RD 5 D
K E N5,

1. ERRRITERIRD 2 I Rl D 5
BHEOREDEF—T7THD 7R (2B
T, EVERBEERD S ERINHEERICHITS 580 L
WTB ST LR L (HARY S 70 AER
R BIFEE, SCRR (1], [Progr. Math. '15]).
1A, CGEVERERGR 1—HMERME) IR D BB D
HERMEZ AT IT) — O U TRITIIZ G X
[Trans. Group 2012, £7-2 =X VREDO N T
IV —ZX LT, Zuckerman EREKFAEE [Adv.
Math.2012] & & ORNEHL [Crelle J. 2015] D35
BRI A I DA U B r — A% U 7=,
1.B.(EMEBLGR 2 A RVE) BRKOTRE D 2
IS DB LA PR & 5 2 % i B0 S % RiEH]
U [Perspective Math. 2014], & 512, RAAREE
K& ZD3#%Z5EM L 72 [Transf. Group 2014].
1.C.(E B ELGR 11— FRME D i o J= i /5
) RFRE DR AL D 1 3 D R 70 TR
(F-method) %215 U [Contemp. Math. AMS,
2012], Pevzner, Soucek =¥ & L[ T Rankin-
Cohen fEFIZEX Juhl OIPARZE 72 MEHE % B
AEPH &R U [Adv. Math. 2015], % D]
Mo U C—bz 5272 ([4,5], EZ [14)).
1.D. (7 &EAHGE 2 PR D i o 73 K H G )
faif ) —RED X I DR D IR E 3 % 58
EIZFLE S B A DRI & 5 2 (FHEF [15](B.
Speh & L)), ZDHLEEZEAT - 72 [12].

2. B/NKRIBO KT

EHI, REGRATEOMEE L (3P DT
BRI L KiENn s DS REROTRE] ©
RATIRE TV & 7287 U KIUiR AT O W] REME
ZRIBL, ANOMIEEIT- 7=,

2.A. (7—Y) IZHBO—RIL L EREMR) 2 DD
R DMU/NE B % interpolate 574 T4 7
T, 7=V IEMOLER %MK L, Hankel ZH#2,
Dunkl 24 Hermite 755 % B iaiic aii§ 2
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25 i % 5- 2 72 [Compositio Math. 2012].
2.B. (BB DETFL) BTHE (LA L W
EFEZONT Wz (W) FEPED R LI
BEHL, 289 OHETHER L7 [JFA, 2012).
2.C. REEA~DJEH (G. Savin & I,
[Math.Z.’15)).

3. FERERE
FHEOREDEF—T7ThHD [V —< Vs
DPH % A T RHEAGERE ] 1IZ2DWT, ART b
HEROREEIZRD T AIAATZ, Bf T e
fifi & U T, RO O /FH O R il & 20123
filis 2 FEEZGEAL, @IRCAAIaT—%
M ECRERMMARY N T LEERLEZ, E
WO (3] ZHIL, X SIHigEHELiEDdT
W3 (2, 9]

4. FEXIFRZEME D KIG AR

FERFRZER LD KISfahT IR DA TH 5. %
DD I D 7= DHGRRERE 2 T3 7=
4.A. BTARER O FIEEHE LD, JExfrze
FDIERIRBLAY LP $RIGIN & 752 5 7= b DB E A
735t FEI U 72 (Y.Benoist & L[ [J. Euro.
Math. 2015]).

4.B. FERBOE 2 RIZ B 1 2 BEEEDOHR
Meb KO —RAFEICB S 2 &M%, (WK
D HREAROEFHEMEZ W THRE L7 (K
ERIHER & LA [Adv. Math. 2013]) .

5. AIRMER & MEERR

BRL R BT D AENAER VIR
BAUEEEMHOEBEREZAM U (HEHRER
[6]), fEEERBLOG—R2MEKE 5 2 7.

1. Analysis on non-symmetric spaces
This is a challenge to the global analysis on
homogeneous spaces beyond symmetric spaces.
1.A 1 introduced a notion of real spher-
ical manifolds and established a geometric
criterion for finite multiplicities in the in-
duced/restricted representations [Adv.Math.
2013] with T.Oshima,

1.B classified all symmetric pairs that yield
finite-multiplicity branching laws in [Trans.
Group, 2014].

1.C Jointly with Y. Benoist [J. Euro. Math.
’15], we proved a criterion for LP-temperedness
of the regular representation on G/H in the
generality that G D H are pair of reductive

groups.



2. Analysis on minimal representations

Minimal representations are one of building
blocks of unitary representations. Classic ex-
amples are the Weil representation. I proposed
a geometric approach to minimal representa-
tions, by which we could expect a fruitful the-
ory on global analysis by mazimal symmetries.
It includes a conformal construction of minimal
Math.

2003]), a theory of unitary inversion operator

representations with B. Qrsted [Adv.

on the L?-model that generalizes the Euclidean
Fourier transform with G. Mano ([Memoirs of
AMS, 1000, (2011)]), a deformation theory of
the Fourier transform in [Compositio Math.
2012], new “special functions” satisfying a cer-
tain ODE of order four with G. Mano, Hilgert,
and Mollers in [Ramanujan J. 2011], and a gen-
eralization of the Schrédinger /Fock model [JFA
2012] among others.

3. Multiplicity-free representations

I established the propagation theorem of
multiplicity-freeness, which produces various
multiplicity-free results as synthetic applica-
tions of the original theory of wvisible actions
on complex manifolds.

4. Discontinuous groups

Developing my continuing motif on discontin-
uous groups for non-Riemannian homogeneous
spaces, | initiated the study on discrete spec-
trum on locally non-Riemannian symmetric
spaces with F. Kassel [3], and extended in [2,9].
5. Restriction of representations

I accomplished the classification of the triple
(q,9,b) such that Zuckerman’s derived func-
tor modules A4(A\) decompose discretely with
respect to a reductive symmetric pair (g,b)
in [Adv. Math. 2012] and [Crelle 2015] with
Y.Oshima. In the BGG category O, 1 devel-
oped a theory of discretely decomposable re-
strictions [Transf. Groups 2012], proposed an
effective method to find singular vectors (‘F-
method’ [Contemp. Math. AMS, 2013]), and
joint with B. Orsted, V. Soucek, P. Somberg,
M. Pevzner, and T. Kubo determined explicit
formulae of covariant differential operators in
With
B. Speh, I classified symmetry breaking op-

various geometric settings ([4,5,14]).
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erators of spherical principal series of Lorentz

groups [15].
B. F6HH# X (2016 LK)

1. T. Kobayashi. Birth of new branching
problems. 2016 & H A Z2KERG
DR, HAHZES 70 FES, REE
CAREREREEET T AN F 2 N, pp. 65-92.
Mathematical Society of Japan, 2016.

2. T. Kobayashi, Intrinsic sound of anti-de
Sitter manifolds. In: Lie Theory and Its
Applications in Physics, Springer Proceed-
ings in Mathematics & Statistics, 191,
(2016), pp. 83-99, Springer.

3. F. Kassel and T. Kobayashi, “Poincaré se-
ries for non-Riemannian locally symmetric
spaces”, Advances in Mathematics, 287
(2016), pp. 123-236.

. T. Kobayashi and M. Pevzner. Differential
symmetry breaking operators. 1. General
theory and F-method. Selecta Mathemat-
ica (N.S.), 22, (2016), pp. 801-845.

5. T. Kobayashi and M. Pevzner. Differential
symmetry breaking operators. II. Rankin-
Cohen operators for symmetric pairs. Se-
lecta Mathematica (N.S.), 22, (2016), pp.
847-911.

. T. Kobayashi, JE&f & 735 A (plenary
lectures), 2016 FEREGRS VR I Y L
HE, pp. 16-37, 2016 4F 11 A 29 H-12
H 2 H.

. T. Kobayashi, T. Kubo, and M. Pevzner.

Classification of differential symmetry
breaking operators for differential forms.
C. R. Acad. Sci. Paris, Ser.I, 354, (2016),

pp. 671-676.

. T. Kobayashi, A. Nilsson, and F. Sato,
“Maximal semigroup symmetry and dis-
crete Riesz transforms”, Journal of the
Australian Mathematical Society. 100,

(2016), pp. 216-240.

. T. Kobayashi, Global analysis by hidden
Math.,
(special issue in honour of R. Howe).

symmetry, to appear in Progr.



10.

11.

12.

13.

14.

15.

T. Kobayashi and O. Leontiev. Symme-
try breaking operators for the indefinite
orthogonal groups O(p,q). In Abstract of
the Geometry Session at the MSJ 2016 Au-
tumn Meeting, pp. 101-102. Mathemati-
cal Society of Japan, 2016.

T. Kobayashi, T. Kubo, and M. Pevzner.
Construction and classification of differen-
tial symmetry breaking operators for dif-
In Abstract
of the Functional Analysis Session at the
MSJ 2016 Autumn Meeting, pp. 85-86.
Mathematical Society of Japan, 2016.

ferential forms on spheres.

T. Kobayashi, A. Leontiev, ANREfH 2
O(p,q) DXFRERNIERZE, 2016 FERK
By VR YU LS, pp. 38-52, 2016
11 A 29 H-12 A 2 H.

T. Kobayashi. XFRE & KIgfi@tr. T8FO
BE n0, pp. 1-21. HEKFHIKE, 2016.

ZE:

T. Kobayashi, T. Kubo, and M. Pevzner.
Conformal Symmetry Breaking Operators
for Differential Forms on Spheres, Lecture
Notes in Mathematics. 2170, Springer,
2016 4E, ix+192 pages. ISBN: 978-981-
10-2656-0.

T. Kobayashi and B. Speh, “Symmetry
Breaking for Representations of Rank One
Orthogonal Groups ”, Mem. Amer. Math.
Soc., 238, 7 A U AEF4:, 2015 4, v+112
pages.

C. MEaFER

1.

Birth of New Branching Problems. H A%\
P 70 LR R, H AR 2
MERE 7RI, Kansai University, Japan,

15-18 September 2016.

. Conformally Covariant Symmetry Break-

ing Operators on Differential Forms and
Some Applications. Conference on Geome-
try, Representation Theory and the Baum-
Connes Conjecture (Baum #4% 80 ifat/&
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fiff5e542). The Fields Institute, Toronto,
Ontario, Canada, 18-22 July 2016.

. “Analysis on Non-Riemannian Locally

Symmetric Spaces —An Application of In-
variant Theory”, (3.A.-3.D. TIXFHH X A
MV, NERIZEZIZRIRBN, KERT—
RELUTEALUZDOTIDIZELDS. )
3.A. Harmonic Analysis, Group Repre-
sentations, Automorphic Forms and In-
variant Theory: in honour of Roger Howe
celebrating his 70th birthday (Howe #({%
70 IALAFEEES). Yale University, USA,
1-5 June 2015. Institut
Elie Cartan de Lorraine, Nancy, France, 15
October 2015. 3.C. Workshop: Branch-
Wave
Front Sets & Resonances (organized by

3.B. Seminar.

ing Laws, Quantum Ergodicity,

M. Pevzner and P. Ramacher. Reims,
France, 23-24 October 2015. (2 lectures).
3.D. Symposium on Representation The-
ory 2015, 5 R, Shizuoka, Japan, 17-20
November 2015.

. “Rigidity in geometry and spectral anal-

ysis on non-Riemnnnian locally homoge-
neous manifolds”, Workshop: Deforma-
tion of Discrete Groups and Related Top-
ics. Nagoya University, Nagoya, Japan,
17-18 February 2015.

. Branching Laws for Infinite Dimensional

Representations of Real Lie Groups; Sym-
metry Breaking Operators. (5.A.-5.K. T
ZEEE X A bV, NEIME 21250 5 28,
REQRT—LUTIEALUZRDT]I DITE
&® 5. ) 5.A. Mathematical Panorama
Lectures in celebration of 125th birth-
day of Srinivasa Ramanujan (7 ¥ X ¥ ¥
VHEHE 125 BT S v FBUAAR
BONI T LI F v —, 5 [0 O
#%). Tata Institute, India, 18-22 Febru-
ary 2013. 5.B. Representations of reduc-
tive groups: (David Vogan #%5 & 7C S
724 42) (organized by R. Bezrukavnikov,
P. Etingof, G. Lusztig, M. Nevins, and
P. Trapa). MIT, USA, 19-23 May 2014.
5.C. Representation Theory and Groups
Actions. The University of Tokyo, Tokyo,



Japan, 12 July 2014. 5.D. Workshop on
New Developments in Representation The-
ory (opening lecture), Singapore, 14 March
2016. 5.E. (2 [E#E#ti%%) Berkeley-
Tokyo Winter School: Geometry, Topol-
ogy and Representation Theory. Uni-
versity of California, Berkeley, USA, 8-
19 February 2016.
Journees SL2R (Strasbourg, Lor-
raine, Luxembourg, Reims): Théorie des

5.F. (opening lec-

ture).

Representations et Analyse Harmonique.
Institut Elie Cartan de Lorraine, France,
9-10 June 2016. 5.G. Analysis, Geometry
and Representations on Lie Groups and
Homogeneous Spaces (JTMEESIR S & O

Ahmed Intissar % D # &L RHTEER).
Marrakech, Morocco, 8-12 December 2014.
5.H. Symmetry Breaking Operators and
Branching Problems. Symposium on Rep-
resentation Theory 2014. Awajishima,
Japan, 25-28 November 2014. (%)
5.I. Symmetry Breaking Operators and
Branching Problems. Algebraic Geome-
try Seminar. Zurich University, Switzer-
land, 6 October 2014.

Breaking Operators for Rank One Or-

5.J. Symmetry

thogonal Groups. Prehomogeneous Vector
Spaces and Related Topics (organized by
Slupinski, Soufaifi, Y. Hironaka, H. Ochiai;
Rubenthaler and F.
Sato). Rikkyo University, Tokyo, Japan,
1-5 September 2014. 5.K. Tutorials and
Workshop on New Developments in Rep-

scientific advisors:

resentation Theory. Singapore, 14 March
2016.

. Visible Actions and Multiplicity-free Rep-
resentations. XVIth International Confer-
ence on Geometry, Integrability and Quan-

tization. Varna, Bulgaria, 6-11 June 2014.

. Geometric Analysis on Minimal Repre-
sentations. (7.A—7.E. TIIFHEEX A b
Vo, WHEIRMEZIZR LR DN, RERT —
YELUTWRAILAZDTIDIZELDD. )
7.A. Mathematical Physics and Repre-
sentation Theory (Igor Frenkel 2% 60 %
G giE4) (organized by P. Etingof,
M. Khovanov, A. Kirillov Jr., A. La-
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chowska, A. Licata, A. Savage and G.
Zuckerman). Yale University, USA, 12—
16 May 2012. 7.B. International summer
research school of CIMPA 2013: Hyperge-
ometric functions and representation the-
ory. Mongolia, 5-16 August 2013 (Ple-
nary, H#ieaiiE). 7.C. (2 lectures). Ana-
lytic Representation Theory of Lie Groups.
Kavli IPMU, the University of Tokyo,
Japan, 1-4 July 2015. 7.D. Geometric
Quantization of Minimal Nilpotent Orbits.
(Souriau #(#% 90 WAl &M ARESR) Aix-
en-Provence, France, 25-29 June 2012.
7.E. Conformal Geometry and Branching
Problems in Representation Theory. Sym-
posium on Representation Theory 2016.
Okinawa, Japan, 29 November 29-2 De-
cember 2016. (GEAGTHEEH).

. Natural  Differential ~ Operators in
Parabolic Geometry and Branching
Laws. (8.A.8F. TIXi#HZ 1 b,

NERITMBEAIZR BN, KEhT—<
EUTHEFALZDOTLIDICEEDS. )
8.A. The Interaction of Geometry and
Representation Theory: Exploring New
Frontiers (M. Eastwood 60 it & fiff 5%
% 2) ESI, Vienna, 10-14 September
2012. 8.B. Symposium on Representa-
tion Theory 2012. Kagoshima, Japan,
4-7 December 2012. 8.C. Workshop on
Geometric Analysis on FEuclidean and
Homogeneous Spaces (S. Helgason #(#%
85 sk al ien it FE R 2%).
USA, January 2012.
Workshop: Lie Theory and Its Applica-
tions in Physics (LT-10). Varna, Bulgaria,
17-23 June 2013. 8.E. Analysis Seminar.
Chalmers University of Technology and
the University of Gothenburg, Sweden, 14
May 2013.
tion Theory, and Differential Equation,

Tufts University,

8.D. International

8.F. Geometry, Representa-

Kyushu University, Japan, 26-19 February
2016.

. Finite Multiplicity Theorems and Real

Spherical Varieties. (9.A.-9.J. TI&if
HRA MV, NEEEIZRR S0, K
T LUTREALRDTI DICE



10.

5. ) 9.A. MARBUZEBEEE L S0t
JetE 2. Tottori, Japan, 8-9, February
2014.
Analysis of Reductive Groups:

9.B. Representation Theory and
Spher-
ical Spaces and Hecke Algebras Ober-
wolfach, Germany, 19-25 January 2014.
9.C. Workshop on Representations of Lie
Groups and their Subgroups (organized
by G. Zhang).
of Technology, Sweden, 19-20 Septem-
ber 2013. 9.D. Representations of Re-
ductive Groups Salt Lake City, USA,
8-12 July 2013. 9.E. Group Actions
with applications in Geometry and Anal-

Chalmers University

ysis: in honour of Toshiyuki Kobayashi
50th birthday. Reims, France, 3-6 June
2013. 9.F. Branching Laws, IMS, Sin-
gapore, March, 2012.
Analysis Seminar.
Czech, 14 December 2012.

9.H. Harmonic Analysis, Operator Alge-

9.G. Harmonic
Charles University
in Prague,
bras and Representations. Centre In-
ternational de Rencontres Mathématiques
(CIRM), Luminy, France, 22-26 October
2012. 9.1. Special Program “Branching
Laws” (11-31 March 2012). Institute for
Mathematical Sciences, NUS, Singapore,
19 March 2012. 9.J. F-method III. Geom-
etry, Representation Theory, and Differen-
tial Equations. Kyushu University, 16-19
February 2016.

Global Geometry and Analysis on Lo-
cally Symmetric Spaces—Beyond the
Riemannian Case. (10.A.-10.R. TIXi#
WA PV, NERMEZIZRLDD, K
ERT— e UTREAILZDT]I DITE
E®%. ) 10.A. Analysis on Manifolds
with Symmetries and Related Structures.
University of Bath, UK, 28-29 June
2016. 10.B. Workshop:

of Discrete Groups and Related Topics.

Deformation

Nagoya University, Nagoya, Japan, 17-18
February 2015. 10.C. The 11th Inter-
national Workshop: Lie Theory and Its
Applications in Physics (LT-11). Varna,
Bulgaria, 15-21 June 2015. 10.D. Kyushu
University, ##4, Fukuoka, Japan, 15
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January 2015. 10.E. JSPS-DST Asian
Academic Seminar 2013: Discrete Mathe-
matics & its Applications. the University
of Tokyo, Japan, 3-10 November 2013.
10.F. Sophus Lie Days. Cornell, USA, 11
October 2013. 10.G. Japan—Netherlands
Seminar. Nagoya University, Japan, 26-30
August 2013. 10.H. Hayama Symposium
on Complex Analysis in Several Variables
XVI. Kanagawa, Japan, 20-23 July 2013.
10.1. (2 lectures), Workshop d’analyse

harmonique. Reims, France, 2 Novem-
ber 2012. 10.J. #3if4, Colloquium
Lorrain. Université de Lorraine - Metz,

France, 16 October 2012. 10.K. #%&%
4. Kyushu University, Fukuoka, Japan,
15 January 2015. 10.L. #&§42. Tohoku
University, Sendai, Japan, 15 December
2014.  10.M. #aE4.
of Tokyo, Tokyo, Japan, 11 July 2014.
10.N. Lie Groups: Structure, Actions
and Representations (J. Wolf 4% 75 jkad
SBMFEEES). Ruhr-Universitit, Bochum,
Germany, January 2012. 10.0. Sophus

Cornell, USA, 11 October
10.P. Journée Mathématique

The University

Lie Days.
2013.

de la Fédération de Recherche. Logis
du Roy, Amiens, France, 2 July 2013.
10.Q. Colloquium de Mathématiques
Institut de Recherche
mathématique de Rennes, France, 10
June 2013. 10.R. Chalmers University
of Technology and the University of
Gothenburg, #&%4, Sweden, 20 May
2013.

de Rennes.

. AR

1. BEERFEEGER T M0, Taylor &R, (WU

7, ELLEBER, M RO, S22
BB ORI Z5FE L, 200 EOHEE T

AR R o T, (BT 1, 2 24)

. BRI TV - B XD: BRI IR

BoMmAe U, &R OE S, Mo
AT 2RI, B X ORBGRN 2/ %
WU TEZITHW S NS S 2 38 L
2o BT, INHDOMHEEENLT, fE
PRI RBLGGR D B i DWW DD ey



JIZBIBTAT 4T R LIz, (BELK
Fhi - 4 FEAESEREE)

. BUEESE XB (BRI TR &

MFEME] , (BLEEBUOERL 4 22E), 2016 4F
5H 11 H.

. BUERRTE XA, BUSRRIGETE, B4R T XA

b “Expansion in Finite Simple Groups of
Lie Type”, “An Introduction to Symplec-
tic Geometry” (BRZZEREF R} 4 4FE)

E. &+ - X

1.

(ARFEHE L) &RHE Bz (MORITA Yosuke):
A cohomological study of the existence
problem of compact Clifford—Kelin forms
(2> %2 b Clifford-Klein & O 177 [ @
D IFREBT Y —E).

. (L) Bk 2 (ITO Yohei): Ind-D il

FEIZ DWW 2 KA Z Cauchy—
Kovalevskaya—ffJi 0 & Bil—

. (Bt) m#&F B4 (TAMORI Hiroyoshi):

Mininmal representations of SL(3,R) and
0(3,4) (SL(3,R) & O(3,4) DR/NEE)

F. A% — A

1.

Kavli IPMU (B @ #0RE), LRERls
PR EOHE (2009.8 2011.5); EAERI%E
(Principal Investigator) ffff (2011.6- )

[V¥y—F DT 1 X—]

2.

Managing Editor, Japanese Journal of
Mathematics (HAEIF#L) (2005-)
. Editor, International Mathematics Re-

search Notices (Oxford K% HikK) (2002
)

. Managing Editor, Takagi Booklet, vol. 1—

18 (HAKEL) (2006 )

. Editor, Geometriae Dedicata (Springer)

(2000~ )

. Editor, Advances in Pure and Applied

Mathematics (de Gruyter) (2008-)

. Editor, International Journal of Mathe-

matics (World Scientific) (2004 )
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10.

11.

12.

13.

14.

15.

£

16.

17.

18.

19.

20.

. Editor, Journal of Mathematical Sciences,

The University of Tokyo (2007 )

. Editor, Kyoto Journal of Mathematics

(2010 )

Editor, Representation Theory (7 X U 71
Bfax) (2015-)

Editor, AMS Translation Series (7 X U 7
B2 (2016-)

Editor, Special Issue in commemoration
of Professor Kunihiko Kodaira’s centennial
birthday (J. Math. Sciences, the Univer-
sity of Tokyo) (2015).

Editor, Special Issue in honor of Professor
Masaki Kashiwara’s 70th birthday (Publ.
RIMS).

T R, THESTRE R BUP Rk (218 %) ),
TINTREEE BUE OS] (214 & +01% D),
FHNTHERE BFOME (£405FE)) O
3V —XREEE

WmEZRE, MFEOBIE i, e, m, (with 77k
%, MHRFEL), REKRZEHKE, 2016.

RO ES ]

BEEA:
(2010~ )

European Research Council

FURR R - BB Mg b i 28 T B 2 B (2015
2017)

FA RSB AT R SR ST Z A (2007
2009; 2009-2011; 2015-2017)

RIEERREEDFEEZA: HA (JSPS), K
(NSF-AMS), EU, K1Y, L2& > 7L
7, i NRILHIE - FH (various years)

728 Prize Committee HAEAES

- MZFE At (anonymous) (various years)

i

[EBISEAD A —H F 1 P =7 Y]

21.

Scientific Committee, Visible Actions and
Multiplicity-free Representations. XVIIth
International Conference on Geometry, In-
tegrability and Quantization. Varna, Bul-
garia, 2016.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

F—HF - ¥ —, Summer School on Repre-
sentation Theory, V —FEDREMEH & Kk
e Ir—, EEREELIF—NTZ, 10-
14 August 2016.

F—HF 4 ¥ —, Winter School 2016 on
Representation Theory of Real Reductive
Groups, HURKYKZ G SR 2 28R,
22-27 January 2016. Coorganized with
Toshihisa Kubo and Hideko Sekiguchi.

F—7F ¥ —, Summer School on Repre-
sentation Theory, YV —HEDFEAEMH & KIgfR
Mie3t—, EREBEEIF—NT A, 48
August 2015.

A —HF 4 ¥ —, Analytic representation
theory of Lie groups, 1-4 July 2015, Kavli
A CY/BU L AS LTI 7 N B N

F—HF 4 ¥ —, Winter School 2015 on
Representation Theory of Real Reductive
Groups, HIRKFRZEFEHIERI 2R,
24-26 January 2015.
Toshihisa Kubo, Hisayosi Matumoto and
Hideko Sekiguchi.

Coorganized with

F—HF A% —, Summer School on Rep-
resentation Theory, EFREE ¥ I F—1D
A, 28-31 August 2014.

A —77F 4 ¥ —, Winter School on Rep-
resentation Theory of Real Reductive
Groups, B K, 15-18 February 2014, (with
T. Kubo, H. Matumoto and H. Sekiguchi).

FA—HF A % —, Session “Representation
Theory” in JSPS-DST Asian Academic
Seminar 2013: Discrete Mathematics & Its
Applications (/MRJGFtl), the University
of Tokyo, Japan, 7 November, 2013.

F — 4> 4 ¥ —, Representations of Lie
Groups and Supergroups, Oberwolfach,
Germany, 10-16 March 2013 (with J.
Hilgert, K.-H. Neeb and T. Ratiu)

Scientific committee, Harmonic Analysis,
Operator Algebras and Representations,
CIRM, Luminy, France, 21-26 October
2012
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32.

33.

G. %t

1.

1.

. Geordie

F—=HFATF— @AV I F v — H 11
(KA, 2012 4 11 A), 28 12 (8] (K
F, 201345 H), & 13 [\ CRE KR,
2013 4E 11 A), 5 14 [\ (HZ KT, 2014
5 H), #15E CGRIEKY, 2015 46
), #16 M R, 2015411 H) |,
5517 [\ CGRARKRZECBEM, 2016 46 H) ,
18 [| (KRS, 2016 4E 11 H) (with
Y. Kawahigashi, H. Nakajima, K. Ono and
T. Saito)

F—=HFA4¥F— U —Hm - KBk
F— (2007-present HK; 2003-2007 RIMS;
19872001 HK)

i

J

TAVARFERT za— (2017) TN —
B & RIGMI 3 5 EHi#k) (Contri-
bution to Structure Theory and Represen-

tation Theory of Reductive Lie groups)

. 2015 JMSJ #@XE (The JMSJ Outstanding

[/ NRILDORERIZ B S % 5w
X Minimal representations via Bessel op-
erators] (ZBHL TJ (J. Hilgert, J. Mollers
& DHLFEZE)

Paper Prize)

(Medal
bon)(2014) BUFWH5E

with Purple Rib-

. F EFATE (Inoue Prize for Science) (2011)

[ERRIR T DX FME DT ] (Analysis on in-

finite dimensional symmetries)

H. A »ro0E Y X —

Salma Nasrin, University of Dhaka, /N> 2"
75 4 ¥ 2, Jun. 16-30, 2016

. Benjamin Harris, Bard College at Simon’s

Rock, USA, Aug. 1-9, 2016.

. David Vogan, MIT, USA, Nov. 4-7, 2016,

delivered the Takagi Lectures.

Max-Planck-
5-6, 2016,

Williamson,
KA, Nov.
delivered the Takagi Lectures.

Institute,

. Yiannis Sakellaridis, Rutgers University,

US, Jan. 20-27, 2016, Winter School 2016
on Representation Theory of Real Reduc-
tive Groups THEMGEH %217 5.



BB ) (SAITO Takeshi)

A, WS

EREH DR REA LD & —)LEDRMEY «
IV EGEL 2. FRRE OGO RGO D17
SHROWILE T 25612, EEHIZLSIHE
e OWNIMEDFIHTE 2. TNIZHETAHX
FHEfrR T B, FZWEERRE L 2 REEY 1 &
WDFEZBPTHRBANIZET 55 X%, Beilinson
KOTATTIZEDHBUEKT 2 e NTE
7z. BBAXROHEHTHLNERMEY 1 7LD
SERFE L DM NEMEIZEE T A5 H, Tllusie K&
Zheng KD T7ATT7IZL D ZNEHBEUHKT
LT ENTET.

Z DIE D EREL D BB AE AR 0D FE st Bk 43 I FH
IZD2WTH, ZOMRBEDKEZ P25 fiik%
AUz, ZhicBET 2 b ¥t Tch s, 5
BEIIREREE 512D T, WWED O DB D
WEEDSIER ZINEE 72 5 72708, AL H HRRE
DEREDH TSI ENTE.

I studied the characteristic cycle of an étale
sheaf on an algebraic variety of positive charac-
teristic. I proved the compatibility with proper
direct image, under the assumption that the
dimension of the direct image of the singular
support is the same as that of the target of the
morphism. I am preparing an article on this.
I published the article including the definition
of characteristic cycle and the proof of the in-
dex formula submitted last year, with several
improvements due to A. Beilinson. I published
another article on the compatibility with ex-
ternal product, which is used in the proof of
the index formula, with improvements due to
L. Illusie and W. Zheng.

I also verified a method to study the graded
quotients of ramification groups of a local field
of mixed characteristic in the non-logarithmic
case. | am preparing an article. Though I had
serious difficulty in finding time to study caused
by administrative duty, I managed to obtain

some new results.

B. &KX

1. T. Saito “Characteristic cycle of the ex-
ternal product of constructible sheaves”,

Manuscripta Mathematica, on line
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2. T. Saito “Wild ramification and the cotan-
gent bundle”, Journal of Algebraic Geom-

etry, on line

3. T. Saito “The characteristic cycle and the
singular support of a constructible sheaf”,
Inventiones mathematicae, 207(2), (2017)
597-695,

. T. Saito “Characteristic cycle and the Eu-
ler number of a constructible sheaf on
a surface”, Kodaira Centennial issue of
the Journal of Mathematical Sciences, the
University of Tokyo, vol 22, (2015), 387-
442.

5. K. Kato and T. Saito “Ramification the-
ory for varieties over a local field,” Publi-
cations Mathematiques, THES. 117, Issue
1 (2013), 1-178

6. T. Saito “The second Stiefel-Whitney
classes of f-adic cohomology,” Journal fiir
die reine und angewandte Mathematik,
(2013), Issue 681, 101-147.

7. T. Saito “The determinant and the dis-
criminant of a hypersurface of even dimen-

sion,” Mathematical Research Letters. 19
(2012), no. 04, 855-871

8. T. Saito “Ramification of local fields with
imperfect residue fields III”, Mathematis-
che Annalen, 352, Issue 3 (2012), 567-580.

C. HgaFER

1. Characteristic cycle of an l-adic sheaf, (%
e ntle, RplEEE, BvERY, 9717
H, #ItRPRBEIF—1H26H, £

12 [a] BB AR ftr - 22 I — 2 H

13 H, JAMI 2017 Local zeta functions and

the arithmetic of moduli spaces: A confer-

ence in memory of Jun-Ichi Igusa March

22-26, 2017 Johns Hopkins University (7

A7)

2. On the characteristic cycle of a con-
structible sheaf, SAGA Orsay, 22/03/16,
(72 > A) . Hakodate workshop on arith-

metic geometry 2016. Hakodate arena.



(HA) 6 H1H. Tokyo-Seoul at KIAS,
June 16-17, (#[E) . PANT Characteristic
cycle of a constructible sheaf, July 11-15

(B .

. The characteristic cycle and the singular
support of an etale sheaf, Workshop of
arithmetic geometry in Tohoku, October
30, 2014 (HA) . Arithmetic and Al-
gebraic Geometry (Shioda 75), UTokyo,
School of Math. Sci., Lecture hall, Jan-
uary 31, 2015, (HA) . Séminaire Théorie
des Nombres, Institute de Mathématique
de Bordeaux, mars 20, 2015, Arithmetic
Algebraic Geometry, May 15, 2015 (Fi[F) .
Nordic Number-theory Network, Copen-
hagen June 16, (7> ~¥—2) . Géométrie
arithmétique, théorie des représentations
et applications, 24 juin 2015, (77 > X) .
Guest seminar, Freie Universitdt Berlin,
June 30 12:30-14:00 16:00-17:30, July 2, 7
(F-1¥) . AMS algebraic geometry sum-
mer institute, July 27, 2015, (7 XU %) .
Conference on Algebraic Number Theory,
TSIMF Sanya, January 17, 2016, (FRE) .

. On the characteristic cycle of an l-adic
sheaf, Journees de géométrie arithmétique
de I'THES 25-26 septembre 2014 THES(7
IV R), 25.

1 HEE O DI & RE S RRIK. 5 =N
BRLIF— 2014 F 1 H 11 H (EEKX
%, Characteristic cycles of a constructible
sheaf on a surface, Arithmetic and Alge-
braic Geometry 2014, B AR KFHEHEE
2014 4 1 A 29 H, Conference on Motives
and Galois groups on the occasion of Uwe
Jannsen’s 60th birthday, March 12 14:00-
15:00, 2014, University of Regensburg( K
1 Y). Geometry and Arithmetic of Sur-
faces, March 18 10:00-11:00, 2014 LMU
and TU Munich( F 1 ).

. The monodromy weight conjecture and
perfectoid spaces (after Peter Scholze), VI-
ASM Annual Meeting 2013, Hanoi, July
20-21, 2012. (V= bF L)

7. Wild ramification and the cotangent bun-
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10.

D.

1.

2.

3.

. Introduction to wild

dle, 25/01/13 KIAS number theory sem-
inar, 20/02/13 IPMU Inter-desciprinary
Colloquim, 13/03/13 THES Seminaire de
mathematiques, 19/03/13 ENS a Lyon,
03/07/13 AMC 2013, Busan, 24/07/13
PANT (Pan Asia Number Theory) confer-
ence, VIASM, (V' b+ 4)

ramification of
schemes and sheaves, Arizona Winter
School 2012: Ramification and Geometry
March 10-14, 2012, University of Arizona
in Tucson (7 A Y %) Uni Padova March

19-30, 2012

. Discriminant and determinant of a hy-

persurface of even dimension, 2011 4F
7/270K) REFE B F T L HAEE 123
BE, By v RY T L 2011 4 8/2 (K).
Une apres-midi de Geometrie Arithme-
tique a 'THES 12 septembre, 2011, (7 5
> A) 2011 Japan-Taiwan Mini workshop
on Arithmetic Algebraic Geometry and re-
lated topics, Nov. 17-19. (H7&) Num-
ber theory seminar, University of Chicago,
2012 Jan. 18, Arithmetic and Algebraic
Geometry 2012 Univ. of Tokyo, 2012 Feb.
17. (HA)

Second Stiefel-Whitney class of ¢-adic co-
homology, HALKZEMREBEML I F+—,
2011 £ 1 H 14 H (%) Geometrie Arith-
metique et motivique, CIRM, 19 septem-
bre 2011. (7 J >~ A) Galois Representa-
tions and Arithmetic Geometry, Institut
de Mathematiques de Bordeaux, 15:15-
16:15, July 11 2012. Orsay, 26-03-2013,
(75 R)

A
BRI AR (BB A AT RS ) «
B & BB ARER D H) 2.
PR (BEAA AR 2% ) I

REEE T (BRZEE 3 RAEEER) - (ke Tn
PESE R



E. &L - Htims

1. (H+L) HglEtH (UMEZAKI Naoya): Char-
acteristic class and the e-factor of an étale
sheaf

. (H+) FH#E (YOSHIKAWA Sho): On
modularity of elliptic curves over abelian
totally real fields

. (BL) hngEKE (KATO Hiroki):  Wild

ramification and restrictions to curves
F. S aMfse ¥ — e 2

1. 17, 18 EEARL 7 F v —
Hb5, 6 HA =471 ¥ —

6 H18H, 11

. REBGRSIIZESES 2016, 6 H 21 H (k)
6 424 H (&) A—HF A ¥—

. Journal of Algebraic Geometry, TT 1 X —
. Documenta Mathematica, =5 1 X —

. Japanese Journal of Mathematics, T 7

R —

&
A. WFEHEEE

(1) X z B MREEAK LSRN TR S
BRBERRIKTT X2 — VERENHHEZ S D &
THLE, X EOTAYV 2V AZNVITEFRE
DUMRNZA D LD FTHD de Jong IZ& D
BIINTVS, BATOIET fmax () < 0
DIRFED N TFEZREI U 72 G hid) 23,
SEED G EHE ZOPRUTET 255 % ki l)
7z. (H. Esnault K & OIL[FEAFSE.)

% (SHIHO Atsushi)

(2) pEERD Z MM O TR MEED FHAR
FEHTd % p it Fuchs EHE L p #EEFFE /
Fe I —@HD & iR\ 7 —Y a v b Kedlaya
LD RINTWED, HOFwITET 5
DARERIRFRMD 2L, TOEEICED
AT, (K. S. Kedlaya K & O ILFIRFZE)

(3) HEH0 DREYEMIEIR 1 oD HES RN 72 I
28 SUSERI AR B2 B2 8 2 SR 1 5 — 2
HARBEDRE N ¥ — 552 % SRR B L,
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BRI =ML FTRERG IZ X U C O BAI D5 O #
Mz RU. ZOMXERREE, KEL k.
(V. Di Proietto K & O 4L[FEIFZE.)

(4) BEYI7R5 M % 72 TR 0 DX EIREZ
FRAAD YW & DFF f (X, M) — (S,N) Zxt
UT, ZOMNRZRRIER RS — AFRREDRR~
RERN—HT 5 T & ZMMARBINZEEHL 72, &
e UT f LB hiio & & OFFE R
T — LEARBEADE 7 N I —ERPMAEY
IZFLR T &, Andreatta-Tovita-Kim A3 U 72
HAYHIFR D p R E T ESADOFEIZ B T 5
ARSI MR BGEH 2 5 2 2 Z &3 T &
5. XIFMEFTHS. (B. Chiarellotto K,
V. Di Proietto K & O 4L[FRIFZE.)

(5) ®EVFTHILVBEIZBVWTHESZHET
LRI B EPIOR X I B L LT t{H,
WAFOM A HIS T H Y, ZOHiE ORI
WA, FR, $BARSIZEOMZEINATWS., &
EEIXLEE2 B DERTHEIIRAS (u,e) il
OHERIZEE L, ZHhICBEdT X E WAFOM f#
DOEFEEHR LUz, LHrLahs, EVTH
NaFEIZB T2 E AN E ML TE TWR.
(KRINER K & D LS.

(1) It is conjectured by de Jong that, for a pro-
jective smooth variety X over an algebraically
closed field of positive characteristic with triv-
ial etale fundamental group, any isocrystal on
X would be trivial. We had proved the conjec-
ture under the assumption fimax(2%) <0 (the
article for which is under submission), and we
continued our study on it. (Joint work with H.
Esnault.)

(2) A stronger version of the p-adic Fuchs the-
orem and the p-adic local monodromy theorem,
which are fundamental theorems of differential
modules over p-adic annuli, had been proven by
Kedlaya, but we pointed out that there were in-
complete argument and errors in the proof in
his article. We tried to fix them. (Joint work
with K. S. Kedlaya.)

(3)

the homotopy exact sequence of de Rham fun-

We constructed in purely algebraic way

damental groups for quasi-projective normal

crossing log algebraic varieties over standard



log point of characteristic 0 and we proved the
injectivity of the first map in it for geomet-
rically protrigonalizable quotients. We com-
pleted the article for this and submitted. (Joint

work with V. Di Proietto.)

(4)

coincidence of several definitions of relatively

We proved in purely algebraic way the

unipotent de Rham fundamental groups for a
morphism f : (X, M) — (S, N) of certain log
algebraic varieties with a section of character-
istic 0. As an application, we can describe
the monodromy action on the unipotent de
Rham fundamental group for stable log curves,
and we can give a purely algebraic proof for
the transcendental part of the p-adic good re-
duction criterion for hyperbolic curves due to
Andreatta-lovita-Kim. The article is now in
preparation. (Joint work with B. Chiarellotto
and V. Di Proietto.)

(5)

ness of sequences which we take when we cal-

As the values which measure the good-

culate integral via quasi Monte Carlo method,
t-value and WAFOM are known, and their re-
lation has been studied by Matsumoto, Yoshiki
and Suzuki. In this academic year, we learned
the notion of (u, e)-value, which is a kind of re-
finement of t-value, and constructed a variant
of WAFOM which should be related to it. How-
ever, we have not yet established the efficiency
of our variant in quasi Monte Carlo method.
(Joint work with Sachio Ohkawa.)

B. F&Kim X

1. V. Di Proietto and A. Shiho:“On the ho-
motopy exact sequence for log algebraic
fundamental groups”, arXiv:1608.00384.

2. B E BerE0 Y —R¥, HLrikE
WD) 5, FEILHAR, 2016.

3. H. Esnault and A. Shiho: “Chern classes of
crystals”, arXiv:1511.06874.

. H. Esnault and A. Shiho:“Convergent
isocrystals on simply connected varieties”,
arXiv:1503.04243.
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5. A. Shiho:“Notes on Generalizations of Lo-
cal Ogus-Vologodsky Correspondence”, J.
Math. Sci. Univ. Tokyo 22 (2015), 793-
875.

6. V. Di Proietto and A. Shiho:“On p-adic
diffenrential equations on semistable va-
rieties II”, Manuscripta Math.146 (2015)
179-199.

C. HExExR

1. Comparison of relatively unipotent log de
Rham fundamental groups, Guest Semi-
nar, Freie Universitit Berlin( K7 %), 2016
FI11H24H.

2. Isocrystals on simply connected varieties,
East Asia Number Theory Conference,
Chern Institute of Mathematics(H ),
2016 £ 8 H 24 H.

3. Isocrystals on simply connected varieties,
J—ovay” [pEareny— Bk
fars) | HUREBERT, 2016 47 H 29 H.

. Isocrystals on simply connected varieties,
2016 Seoul-Tokyo Conference on Number
Theory, KIAS(%#[E), 2016 4£ 6 H 16 H.

5. Convergent isocrystals on simply con-
nected varieties, Workshop on recent
trends in p-adic cohomology, Imperial Col-

lege London(-f ¥V &), 2015 4£ 3 A 25 H.

6. On differential Artin conductor of overcon-
vergent iscocrystals, Arithmetic and Alge-
braic Geometry 2014, BREF K, 2014 4E 1
H 30 H.

7. On homotopy exact sequence for log de
Rham fundamental groups, p-adic coho-
mology and its applications 2014, HtL X
¥, 201441 H 7 H.

8. On the differential Artin conductor of over-
convergent isocrystals, Seminario Padova
“geometria algebrica aritmetica”, Univer-
sita di Padova(f %V 7)), 2013 4E 11 H 7
H.



9. p M ARREFEHEOEY Yy NakE
oY —, e, KBKY, 2013 410 A
21 H.

10. p #EHE p #EH D HFEX, On restriction
of overconvergent isocrystals, On a gener-
alization of local Ogus-Vologodsky corre-
spondence (3 [AIG4%), SHPIBHEE oD
F UL, SHARAFSAT, 201344 H 25 H.

D. #%

1. SRR BOERZ ORI OWT, ##
R DI 23R U7z, (PRI

il %)

2. RECE BT : S ZEM, MIBE&, Ve
2R, BUGZER, R, T
VOVRE, AREIZ OV TR L. (B 2
R (1))

3. fRBY SEUBE  ARB Y AT D AT
U7 B % o 2. (BR2EHS 2 4R4: (:100))

E. &+ - i

NEYT Y

On simultaneous

1. s L) Ao ysr—v
(Gantsooj Batzaya):
approximation to a pair of powers of a

real number by rational numbers.
F. MY — A

1. ffgesie MRBUIEEGR & £ D
ZARE

s
i

n

\

@

N7,
E

5513 [|] (CEER 28 4EFE) H AR B

= %5 (TAKAYAMA Shigeharu)

AL THFERESE

BERLHRRE QG HHH [ X - YV ITHL
T, H5H0eY DT 745— Xy DB{LDOREF
BNV f ONEHETIVORD R &
D, Xo DREMEDERNTHDELIIZTESD
FED &S RI A% YT B FRIHEME DAL
EATo 7. BONFERIZROED TH 5. flE
SREZETHY, ROVBUNET VAR >ED LT
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5. T 7 A N—DEERIIEE Xo = U, Fis
—MWT7TAN—% X, £TD. LEEHDER
Sier Pm(Fy) = Pp(Xy) B+ 53%<Dm > 012
HUTHKRLT LTS ZDLE fORWVIIN
ETN X S Y ITHL, BT 7 A N— X
BIEHTH O @2 R ER U DR 200, K
IZ P (X)) = P (Xy) BT RTD m > 01X L
THRNT 2. JSHE LT, fulh 7 7 1 N—DE 4~
BHERF R AU S 72 VWK D RETIVOHFIEL,
JEZE[E LD & B FED Weil-Petersson FU#Est &5
0D THEMTHBZ L LHWRAMETHS Z
EEmUZ. ZH0E 2003 FFIZRIBT N C-L.
Wang KD FROEEWNRFRE 5255 DT
H5.

We would like to understand a degeneration of
a special fiber X of 0 € Y for a projective mor-
phism f: X — Y between complex manifolds.
We studied the so-called filling-in problem, that
is, when the fiber X can be made mildly singu-
lar, possible after a birational model change of
f- Our result is as follows. We suppose that f
is weakly semi-stable and has a good minimal
model. Let Xo = |J;c; Fi be the irreducible
decomposition, and let X, be a general fiber.
We further suppose that the pluri-genera equal-
ities Y,y P (F;) = Pn(Xy) hold for all suffi-
ciently large and enough divisible integer m.
Then for any good minimal model f': X’ - Y
of f, the central fiber X{) is normal and has
canonical singularities at worst. In particular,
P, (X{) = Pn(X,) holds for any m > 0 as a
consequence. As an application, we proved the
equivalence between (i) there exists a model
of f so that Xy has canonical singularities at
worst, and (ii) a Weil-Petersson type pseudo-
metric defined on the base space is incomplete
at 0. This solves a conjecture of C.-L. Wang,
posed in 2003, affirmatively.

B. F&G

1. G. Heier and S. Takayama: “Effective de-
gree bounds for generalized Gauss map im-
ages”, to appear in a volume of Advanced
Studies in Pure Math., Math. Soc. Japan,
74 (2017) 203-236.

2. S. Takayama: “Singularities  of



Narasimhan-Simha, metrics on

type
direct images of relative pluricanonical
bundles”, Ann. Inst. Fourier 66 (2016)

753-783.

. S. Takayama:

tions of polarized Ricci-flat Kahler man-

“On moderate degenera-

ifolds”, Kodaira Centennial issue of J.
Math. Sci. Univ. Tokyo 22 (2015) 469-489.

. S. Takayama: “A local ampleness criterion
of torsion free sheaves”, Bull. Sci. math.
137 (2013) 659-670.

- HEER

. Moderate degenerations of Calabi-Yau
manifolds over higher dimensional bases,
Analytic Methods in Algebraic Geometry
Day, Northwestern Univ., >4 I, 7 X Y
AERE, 2017 43 H.

. Positivity of the direct image of an adjoint
bundle with multiplier ideal, £ 22 [H]#&3%
BT VRY Y A, RRRBELS LLWoZ
WERE, 2016 4F 11 H.

. BHER DB, HARER 2016 FE
MERE DRI Bl - bRV —DR%
A IE RS, BIPYRSE, 2016 4E 9 H.

. Degeneration of algebraic varieties and the
metric completeness of parameter spaces,
o521 MERBMY VU RY Y L, SIRKEY
T74 N7 7, 2015 £ 10 A.

. On moderate degenerations of polarized
Ricci-flat  Kéahler manifolds,
Tokyo workshop on Geometric Analysis,
HECK, 2015 4E 3 A.

Princeton-

. Degenerations of polarized Ricci-flat

Kahler manifolds, Komplexe Analysis,

Oberwolfach, Germany, 2014 4 8 A.

. On moderate degenerations of polarized
Ricci-flat Kéhler manifolds, HAYAMA
Symposium on Complex Analysis in Sev-
eral Variables XVII, #HFEERN & > X —,
2014 £ 7 H.
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. WD i

. An effective birationality of pluricanonical

maps for a family of canonically polarized
manifolds over a curve, fAECGE 2R >
VIRYY L SRR 2R, 2013 & 10 H.

. An effective birationality of pluricanonical

maps for a family of canonically polarized
manifolds over a curve, Complex Geome-
try Conference in honor of Professor Y.-
T. Siu’s 70th, KIAS, ¥V V)L, iEHE, 2013
5 H.

10. On complex geometry of pluricanonical
and adjoint bundles, &5 8 [FIfREL - fi#dr - 3%
fil 2 F—, BREKRT, 2013 /2 H.
D. &%
1. BOERLEERE - SR THARZEE D 5 KF
THIBENDIEEL LR BiE#R 2T 72,
(B AT IR A 32
2. WM BEERIZRIERE I 5] S i &, &k

THE UM - B & TR X AT
DA H A S5 & FEDOWTHBL L.
(e MR )

1 EEDOWA T F TH
ATENEIRL , 2EBERS L 055D
WA DOWTaER Lz, (BEFEET
HIERARGE SR

TR YT 1 TR BEORFEMED

BI5CEEBIZ 2o TWA M, iz T7 10—
NAEESZEUZHARAESE S 11 12
DWCEG R a2 1T o 7. (BEF R
ARFEEE )

E. &1 - Htin

1. GREEL) BN =4 (NOMURA
Ryosuke): Study on the K&hler-Ricei
flow and its application in algebraic
geometry.

2. (BL) A ML (IWAI Masataka): Mul-

tiplier ideal sheaves and local geodesics for

plurisubharmonic functions.



F. XAMfsE s — e 2

(Organizer) % 22 AIEFRBTY VR T L,
0%Hi,2016fﬁ11,ﬁ.

2. (Organizer) 25 18 [8] % Z B SR MRATIE 1L >
YARYU LR MEEEN 2 Y &= s
JUVREZEILHT, 2016 45 7 H.

K
il

1. 2016 & HABF2RMAH. EHEA
— RIS AR D % EHEHE TR D A BE
PEIZ B9 2 ARBCRATIIITSE.

it # (TSUJI Takeshi)

A. FRFEEE

p it Hodge M, p IR ER Y —fab L UZT N
5 DIGFIZDWTHFZEL T\ 5. IHEE £ TR
ZE O LR IL & R D BRI 2 A EAREURAT p
1 Simpson X IEA5ERE L T\ 2. Uh LELE
RITRERRRIT—RIZ T 74 N—TE TN A
W7z, ol EX D —fD log smooth ZRERTH
FRRDIERVB DL ZEDREFE LD o7z, SEE
i, 7 71 N—OD log ME&E D IER A XK F 5
5% F 5 log smooth RERDIGETEH EEHE Y
NEDZ EERGEHL, FRITEVER R KIEICE

SOz, FEHDOHEE 725 Sen DI EmD BefaThi
IZBWT, log BEfEL log #HEZ2TEHHE/ AN

(DEENEE) DBARAHRIIZ T VR Z &
IR T BN ELRMETH 72, F/24HD
IHES ## £ H D Matthew Morrow K & D& %
& o) & LT, Bhatt-Morrow-Scholze D% p
#E Hodge HHaw D REIHER IZ DWW T DMFEEIT >
7z. smooth 73R _E® Faltings D%
Bl

crystalline 7%
Z DWW T Fargues-Kisin Ham O il %

HEL, BMSOEKTO IF50L) #u7 -2
AED y~f3> EBRB DG E D BMS OFEHR
& [FIRk, % crystalline RELUZHIET % de Rham

BHREETT S I 2R U, ZORMHR%Z
KB ERIZAE DI B Z e 5 BOFETH
5. 2 A2 Morrow K2 A8 Uikim U 724558,
crystalline RHHZDEHEOD AT IHRER Y —
75, Frobenius ff & D Ay RIHD [EHARZEEF
BHICBATEILIZE->T, (74—
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YavflED) BMS O akEnY— e EHLRE
T2 oNE T ERHS NI 5 7.

Takeshi Tsuji is working on p-adic Hodge the-
ory, p-adic cohomology and their applications.
He had completed the p-adic Simpson corre-
spondence for rational coefficients for a ring
with semistable reduction. However varieties
with semi-stable reduction are not stable under
fiber products in general, and it had been de-
sirable to have a generalization to a log smooth
ring. He proved such a generalization for a log
smooth ring whose log structure on the generic
fiber is defined by a normal crossing divisor.
The main problem was to how to controle log
coordinates which have no explicit relation with
the (integral structure of) a monoid defining
the log structure. Motivated by the discus-
sion with Matthew Morrow at THES in April,
Takeshi Tsuji began to study possible coeffi-
cients theory for the integral p-adic Hodge The-
ory by Bhatt-Morrow-Scholze. He developed a
relative Fargues-Kisin theory for integral crys-
talline representations (in the sense of Faltings)
on a smooth ring, and showed that the Galois
cohomology décalé in the sense of BMS recovers
the de Rham complex, in a similar way to the
results by BMS for constant coefficients. He in-
vited and discussed Morrow on February, and
they found that the Galois cohomology of an in-
tegral crystalline representation itself is simply
described in terms of the BMS Galois cohomol-
ogy (with filtrations) via a “fundamental exact
sequence” of the associated Aj,¢-representation

with Frobenius.
B. F&Kiw X

1. T. Tsuji, Notes on the local p-adic Simpson

correspondence, submitted.

2. A. Abbes, M. Gros and T. Tsuji, The p-
adic Simpson Correspondence. Annals of
Mathematics Studies 193, Princeton Uni-

versity Press, 616pp., 2016 February.

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

10.

. Higgs crystals, Summer School:

p # Simpson ® e, HARRF 2 2017 FEAE
2, REREGEE, EERFHE, 201743
H

. Notes on the local p-adic Simpson corre-

spondence, p # I HKE BT Y — & BEmAE,
RAUEMRE, 2016 427 H

. Notes on the local p-adic Simpson cor-

respondence, Séminaire de Géométrie
Arithmétique Paris-Pékin-Tokyo, Institut
des Hautes Etudes Scientifiques (IHES),

France, 2016 4£ 3 H

. Notes on the local p-adic Simpson cor-

respondence, Séminaire d’arithmétique a
Lyon, Ecole normale supérieure de Lyon,
France, 2016 £ 1 H

. On p-adic etale cohomology of perverse

sheaves, 2015 Summer Research Insti-
tute on Algebraic Geometry, University of
Utah, Salt Lake City, Utah, France, 2015

F£T7H

. On p-adic étale cohomology of per-

verse sheaves, Géométrie arithmétique,
théorie des représentations et applica-
tions, Centre International de Rencontres
Mathématiques (CIRM), Luminy, France,

2015 £ 6 A

. On p-adic etale cohomology of perverse

sheaves, Pan Asian Number Theory 2014,
POSTECH, Korea, 2014 £ 8 A

. The p-adic Simpson correspondence and

Higgs isocrystals, Conférence Théorie de
Hodge p-adique et Développements, IHES,
France, 2013 £ 9 A

Higgs
bundles on p-adic curves and representa-
tion theory, the University of Mainz, 2012
F9H

p-adic perverse sheaves and arithmetic D-
modules with singularities along a sim-
ple normal crossing divisor, Algebraic K-
theory and Arithmetic, Banach Center
Bedlewo, Poland, 2012 4E 7 H
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11. p-adic perverse sheaves and arithmetic D-
modules with singularities along a simple
normal crossing divisor, Arithmetic Geom-
etry week in Tokyo, B K, 2012 4F 6 A

1. WS AR, EEo AREAOERER. (&
ERATHARAEESR, BRI 1 E249)

2. RZ MVIERT. R NVIR OB, (B
EHE AT, A1 H2F9)

3. ¥ XB. REBEBGROHER. (B, X
Tt - 4 EIOEHEE, A)

E. &t - LG

1. (f&+) IATERE (SAKAMOTO Ryotaro)
Higher rank Euler systems and higher rank

Stark systems.
F. MAMFSE Y — B A

1. FUER KRR AT I S A el se ikl T Alge-
braic Number Theory and Relatd Topics
2014 fEZER

2. Journal of Mathematical Sciences, the

University of Tokyo, TF 1 X —

H. s o0y —

Matthew Morrow (Assistant Professor, Univer-
sity Paris 6) Feb. 11-Feb. 24, 2017.

He gave three talks at the conference: Motives
in Tokyo, 2017, Feb. 20-Feb. 24, 2017 on his
joint work with Bhatt and Scholze about inte-
gral p-adic Hodge theory.

i HF
A, WFSEREE

## (TSUBOI Takashi)

o WA FMBED —FRFTERVEIZ D W THIZE L,
R TTEZ BRIR M2 23, RS n O
NV RVEFEZWANY RV fRE DR
SIX, M2 QWS FEAHEE Diff" (M) (r #
2n + 1) OEEEHO K5 DIff" (M) O
i, A OB TrOETEINDE Z &,
T BR GG % BRAR M2 O 3543 A AH BE



Diff"(M?"+1) (r # 2n + 2) DEEEHD
B3 Diff" (M2 ) Dotk 5 DT
DETE,rNDEZ B2 RLE, £72. 61X
TCRA B DABBIR T RRAR M2 DR R
B Diff" (M) (r # 2n + 1) OEFEHD
o Diff" (M2")g &, —FRERTHD I &
ERUEZ, 512, EO—ReatEo
7233 R b THERE RS RRR M™ D
W RIAHEE Diff"(M™) (r #n + 1) OMESE
RO Diff" (M™) 1%, —HR¥MTH S
e %LU,

R D FEMHEFOIEE GG, A v H—a >
X7 22 OFRFEFC LT ARED IR,
Loz LTHEIFL I e 2mli,

ARV AV—ZAEHEIZ, DNA ETL—7IC
T o CHEEIT 57217 T4 <, DNADILV—F
WEP R S BRI T % L EET
CEETDOR, HHVWIFIY ey
VD% ZIRGEH R ERIY ¥ v T2 T 5
EWVWOIHLUWETIVEREL,

We show that any element of the identity
component of the group of C" diffeomor-
phisms Diff](R™)¢ of the n-dimensional
Euclidean space R™ with compact support
(1 =7r o0, 7 # n+1)is written as a
product of two commutators. This state-
ment holds for the interior M™ of a com-
pact n-dimensional manifold which has a
handle decomposition only with handles of
indices not greater than (n—1)/2. For the
group Diftf" (M) of C" diffeomorphisms of a
compact manifold M, we show the follow-
ing for its identity component Diff" (M )o.
For an even-dimensional compact mani-
fold M?™ with handle decomposition with-
out handles of the middle index m, any
element of Diff"(M?™), (1 < r < oo,
r # 2m+1) is written as a product of four
commutators. For an odd-dimensional
compact manifold M?™*1 any element of
Diff"(M?™ )y (1 £ r < 00, 7 # 2m +
2) is written as a product of five com-
We showed also that For an
even-dimensional compact manifold M 2™
(2m > 6), Diff"(M?™)y (1 < r < oo,

mutators.
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1. Takashi Tsuboi:

. Yoshihiro Ohta,

r # 2m + 1) is uniformly perfect. We
showed that for compact connected man-
ifolds M™ satisfying the condition above
for Diff" (M™) to be uniformly perfect, the
group Diff"(M™)g is uniformly simple.

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

commutator.

We proposed a new traffic model of RNA
polymerase II (RNAPII) on DNA dur-
ing transcription. According to its posi-
tion, an RNAPII protein molecule prefers
paths obeying two types of time-evolution
rules. One is an asymmetric simple exclu-
sion process (ASEP) along DNA, and the
other is a three-dimensional jump between
transit points in DNA where RNAPIIs are
staying.

“On the uniform per-
fectness of the groups of diffeomorphisms
of even-dimensional manifolds”, Commen-
tarii Mathematici Helvetici, 87, (2012)
141-185. DOI: 10.4171/CMH/251

Akinobu
Yoichiro Wada, Yijun Ruan, Tatsuhiko
Kodama, Takashi Tsuboi, Tetsuji Toki-

hiro, and Sigeo Thara:

Nishiyama,

“Path-preference
cellular-automaton model for traffic flow
through transit points and its appli-
cation to the transcription process in
human cells”, Physical Review E, 86,
(2012) 021918. DOIL: 10.1103/Phys-
RevE.86.021918

. Takashi Tsuboi: “Homeomorphism groups

of commutator width one”, Proceedings

Amer. Math. Soc. 141, (2013) 1839-
1847. DOI: 10.1090/S0002-9939-2012-
11595-3



4. Takashi

Tsuboi:

groups of diffeomorphisms”, to appear in

“Several problems on

Geometry, Dynamics, and Foliations 2013.

C. HBixExR

. Homeomorphism groups of commutator

width one, Geometry in Dynamics -
Satellite Thematic Session, 6th European
Congress of Mathematics, Krakow, July 1,

2012

. Homeomorphism groups of commutator
width one, Seminar CalTech, December
17, 2012.

. Commutator width of Diffeomorphism
groups, £ 8 [EREL - it - T I —,
Kagoshima, February 21, 2013.

. Several problems on groups of diffeomor-
phisms, Geometry and Foliations 2013
Komaba, Tokyo, September 11, 2013.

. On the group of real analytic diffeo-
morphisms, Géométries en action, une
conférence en 'honneur d’Etienne Ghys,

Lyon, France, 3 juillet 2015.

. Old and New problems on diffeomor-
phism groups, Distinguished Lecture Se-
Stanford University, October 27,

November 1, 14, 2016.

ries,

. R

1. FANEGES T S8R0 2 BOERL ) -
MEDOMEEZ &D &5 ICHEL T E 720,
Z DHFENBEIZE ST HNT WS,
HLWHEOEFE, Thildingd 5728
DEURDXTE DEELRL 2 D FE R & ff3 L 72,
I—T43x—% HHB FEr—% &
HHE, D55 [JEHIVE L NFE] CFR
Mz o5 - AiEZ DT 5 ; [liKe
FATRE T 2 RS 5 ; Eflz O R
TLmER) 2, (BB S
¥ AAR i)

TR YT TR THROBEYE — %
DIRFE T YT 4T —] : BEOEFEW
OB THEIZR>TWAEHEMEL
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TEGITEBU 7z, NWEE, ML T2m
WDOAA T —H., TS TR L R
K. EILEE (71— NV XE%2ZELUH
ANBEEE TS 11, INREER TR
KL o 7 VEFERA) AT TEH
3 IRAMARDIRL ] (BEEFHETIHRFE A £ A
AR —iF)

E. &L - L5

1.

(GFEfd+) frH#ES (ORITA Ryuma)
On the existence of infinitely many non-
contractible periodic trajectories in Hamil-
tonian dynamics on closed symplectic
(Y Y TV o T4y 7 %k
JHERRUATE oD

manifolds
EDONINV N VAFERIZEITS
] s R A EE D FAEIZ DWW T)

F. MAMFZEY — e 2

1.

. JST CREST ##%%

HAZEMaEEESE (20149 HET),
28 (2014 F 10 A9 5)

fHIS TER O BERLE &
HETZET Y VI TIEOHE] BRI
(2014 6 AN 5)

. BUbEA A ECERAE 70 275 A (RIKEN

iTHEMS) Bl 70279 L7 4 Lo X —

. Asian Mathematical Conference, Busan,

June 30 - July 4, 2013, #l#ZED — A.

Geometry and Foliations 2013, September
9-14, 2013, MMZE DO — A.

Tokyo-Lyon Symposium, Geometry and
Dynamics 2013, September 15-16, 2013, 4l
MWZED— A.

JSPS-DST Asian Academic Seminar 2013,

Discrete Mathematics & its Applications,
November 3 - 10, 2013, f#fEZEE D — A.

Mathematical
Todai June 24-25 2015, ENS Lyon, #l#%
FED—A.

Symposium ENS Lyon-



FHl &5 (TERASOMA Tomohide)

A, WHFEHEEE

(1) 7 )b~ —hifii & Z D DWW L DD ERIC
LM aFER Y -2 EEIC Lo THRLT
Bond &5 REETY VBEIZOWTEEL
720 FHZHRERICNIG G 2 50 BMRE o 1 7 v
o ETWBEEIX. Z OIS % M-
TEIPNED, ZOPHRAREZ KD, &<
5B 2 EARITHIET B EDDARE
27, ZHZE0H B sF(1) 12T AR
NESND,

(2) 2RTED IV N — T T EHERATBIEL 5 Fo(1)
EFHWTETZENTELN, VA=Y
For 5 < B & AT B O R & &
DEDZLITED 6 RNFRMHFEONFREDLE S 1
TWbZeMbhol, TNEHAVSI LITL
0. U N—TRG ORI S/ SN2
M7 )V~ — i O A & ARBE R IC & -
THEFBEIFONBE Z 2 hbhr o7z,

(1) We study mixed Hodge strucutres obtained
from the character decomposition of the rela-
tive cohomologies of Fermat surfaces relative
to serveral lines on them. It is known that if
the character part comes from algebraic cycles,
then the related period integrals can be written
by logarithmic functions. We give an explicit
formula if the algebraic cycles are related to
Guass multiplication formula for Gamma func-
tions. As a consequence, we otain an explicit
formula for certain special values of 3F5(1).

(2) Selberg integrals can be expressed by spe-
cial values of hypergeometric function 3F5. By
combining symmtries arising from Selberg inte-
gral expression and 3F> expression, we get an
Se-exotic symmetry. Using this symmetry, we
can show the algebraicity of Hodge cycles aris-
ing from the determinants of Selberg integrals

and Fermat hyper surfaces.
B. &KX

1. Kaji, Hajime; Terasoma, Tomohide De-
gree formula for Grassmann bundles. J.
Pure Appl. Algebra 219 (2015), no. 12, p.
5426-5428.

2. Keiji Matsumoto, Takeshi Sasaki, Tomo-
hide Terasoma, Masaaki Yoshida, An ex-

ample of Schwarz map of reduceible Ap-
pell’s hypergoemetric equation Fs in two
variables, to appear from Journal of the

Mathematical Society of Japan

C. HEgaFER

1. Exotic Sg action on Selberg Hodge struc-
ture of families of algebraic varieties, 2§ 12
o] R AR - ST - AT I S —
BRSSP, 201742 H 13 H

2. Exotic Sg action on the cohomology of
abelian covering of Mp;, Guest Semi-
nar,Berlin free Universeity, 2016/10/20, F
1Y

3. Period of certain open Fermat hypersur-
faces, Tssuda college and OIST joint work-
shop on Calabi-Yau varieties: Arithmetic,
Geometry and Physics, 2016/8/1, {3 H %A
K

D. i

Botfeam XA REBINT A 2 Ve Fy—V8 &
KRBT 1 7V & BEERE GG 2 ]o 7=, (B
BRFBT - 4 A ILEEE )

F. &aage s — e A

1. 8 61 FIREBFEY VRY Y AL FE K.
2016 F9H7TH—10H, YVRYILE
&

2. Arithmetic and Algebraic Geometry, B¢
KPP KHEERE, 2016/12/12/-15

3. Motives in Tokyo, Organizer, B KK
AR, 2017/2/20-24

4. HABZRMH, REEDP2HE

5. Journal of the Mathematical Society, Edi-

tor

6. International Journal of Mathematics, Ed-

itor

H. AP OEY X —
Matthias Flach, Invited speaker of “Motives in
Tokyo 2017”7, 2017/2/18-3/4
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(1) EEEIZH Ehe &, WA FEREAA AT
FROMNFFOWEZ A -7 (EAETR)
DRE T > b B E—> co-primeness IZDWT
el 7z, 20t FER T HEAZ LU 72
RER, PEEE A TIX Laurent M & BEFME
MDD Z &R U £z, IEIEEAT
&, — b X N7z co-primeness MDD AT T B
ZeELOUK. X 51T, co-primeness % LR1T
T2 —ALIE—ED n + m WL RICIERTE 5
Z e EFML .

(2) R U 7= A AR DR F R 7 B E 7V
I LUTEEY I 2L —YavyaEiswn, MED
RIZ2/3 DA =) VM FETHZ L
EREUZ. TOHEGHREZEZ LI LIZLo
T, EEEEARERETVEEHL, Z0E
T T 2/3 FAIDVTERIT D LD Z & &R
IR U 7z,

(TOKTHIRO Tetsuji)

(1) Following the research of the last year,
we investigated algebraic entropy and co-
primeness of the quasi-integrable systems
which are equipped with both integrable and
chaotic features. Considering extensions of the
2 dimensional Toda lattice equation, we proved
that irreducibility and a Laurent property hold
in bilinear form, and that corresponding non-
linear discrete equations show a generalized
co-primeness property. Furthermore we have
proved that co-primeness preserving extension
is possible for arbitrary n 4+ m dimensional lat-
tice systems.

(2) Numerical simulation of a refined discrete
dynamical model for angiogenesis showed that
elongation of blood vessels shows scaling be-
haviour of the power of 2/3. By continuous
limit of the model, we obtain a nonlinear dif-
fusion equation the 2/3 scaling behaviour of

which can be proved analytically.
B. FE2Gi L

1. A, FASKHY, HIRSCE, FEEMEL, R
ShETIR, “MEREOBELE TV 7, HARIG
PR 2250 CRE Vol. 26 (2016) 105-123.

2. K. Matsuya, F. Yura, J. Mada, H. Kuri-
hara, T. Tokihiro, “A Discrete Mathemat-
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10.

ical Model for Angiogenesis”, STAM Jour-
nal on Applied Mathematics, Volume 76
(2016) 2123-2417.

. Masataka Kanki, Takafumi Mase and Tet-

suji Tokihiro, “Singularity confinement
and chaos in two-dimensional discrete sys-
tems”, J. Phys. A: Math. Theor. 49

23LT01 (9pp) (2016).

. Masataka Kanki, Yuki Takahashi and Tet-

suji Tokihiro, “Graphs emerging from the
solutions to the periodic discrete Toda
equation over finite fields”, Nonlinear The-
ory and Its Applications, IEICE Vol. 7 No.
3 (2016) 338-353.

. Masataka Kanki, Takafumi Mase and Tet-

suji Tokihiro, “Algebraic entropy of an
extended Hietarinta-Viallet equation”, J.
Phys. A: Math. Theor. 48, 355202 (19pp)
(2015).

. Masataka Kanki, Jun Mada and Tetsuji

Tokihiro, “Integrability criterion in terms
of coprime property for the discrete Toda
equation”, J. Math. Phys. 56, 022706
(22pp) (2015).

. A. S. Carstea and T. Tokihiro, “Coupled

discrete KdV equations and modular ge-
netic networks”, J. Phys. A: Math. Theor.
48 055205 (12pages) (2015).

. Masataka Kanki, Jun Mada, Takafumi

Mase and Tetsuji Tokihiro, “Irreducibility
and co-primeness as an integrability crite-
rion for discrete equations”, J. Phys. A:
Math. Theor. 47 (2014), 465204 (15pp)
(2014).

. Masataka Kanki, Jun Mada and Tetsuji

Tokihiro,
KdV equations and the Laurent property”,
J. Phys. A: Math. Theor. 47 065201
(12pages) (2014).

“Singularities of the discrete

M.Kanki, J.Mada and T.Tokihiro, “Dis-
crete Painleve equations and discrete
KdV equations over finite fields”, RIMS
Kokyurou Bessatsu B41, pp.125-145
(2013).
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1. “On quasi-integrable extension of 2D Toda
equation ”, The 3rd China-Japan Joint
Workshop on Integrable Systems, Shaanxi
Normal University, Xi’ an (China), August
19-22 (2016).

2. “Coprimeness as a quasi-integrability cri-
terion for discrete equations ”, Workshop
”Topics on tropical geometry, integrable
systems and positivity”, Aoyama-gakuin
University, Dec. 22-24 (2015).

. EmEIRE OB O & ISR DL
HETFI- 7 B KPR TR Y RY
7 2 2015, BUEE RZFEAEF v 28 2015
11 H 19,20 H

“CEGEREORE ST OB E TV
Zduly, 216 MBS IO T A, B
HBRF R v 282 2015 4E 10 H 16 H.

5. “Mathematical modeling for angiogene-
sis”, ICTAM2015, Aug. 10-15, 2015

“Irreducibility and co-primeness of terms
in discrete equations with respect to ini-
tial variables”, Three days on Painlevé
equations and their applications, Roma
Tre University, Roma (Ttaly), Dec. 18-20
(2014).

“Cellular automaton approach to dynam-
ics in vascular arborization”, The Joint
Annual Meeting of the Japanese Society
for Mathematical Biology and the Soci-
ety for Mathematical Biology, Osaka Inter-
national Convention Center (Japan), July
29-August 1 (2014).

“Integrable systems over finite fields”, In-
ternational Conference on Symmetries and
Integrability in Difference Equations, In-
dian Institute of Science (India), June 16-
21 (2014).

“Ultradiscrete Systems”, Workshop on
Discrete Integrable Systems, Indian Insti-

tute of Science (India), June 09-14 (2014).

47

10. “Integrable Equations over Finite Fields”,
Conference on Nonlinear Mathematical
Physics: Twenty Years of JNMP, Sophus
Lie Conference Center (Norway), July 4-
14th (2013)

E. &+ - i
1. GRFEE L) AR @t (HAYASHI, Tatsuya):

Mathematical modeling for synchroniza-

tion of cardiac muscle cells
F. &ozet— e 2

1. ARSI S B,

2. Journal of Physical Society of Japan, edi-

tor.
3. Journal of Mathematical Sciences, The
University of Tokyo, editor.
4. Discrete Dynamics in Nature and Society,
editor.
G. ZH
H A S B 225 2 [ 3EREE (2012 4R L)

H. A2 6Dy % —

Prof. Alfred Ramani, IMNC (Imagerie et
Modélisation en Neurobiologie et Cancérologie)
- UMR 8165, Univ. Paris 7& Paris 11. He
worked with mathematical modelling with dis-
crete dynamical systems and gave a lecture ti-
tled “Who cares about integrability ? ”on Nov.
28th.

it A (NAKAMURA Shu)

A. WFFEREEE

BT HFCEND RS HERX (av T v
A=A, T4 ov s AR 251y
VRV HBRARY) 2HZEL T\ 5, BIRUET.
BT, EELE R OMLS. MR Y &
W, BUEMIC SR CORT ¥ 0
HfRZ HEEL TW5,

SAEBIZBEWTIE, EICUFOMEREEL -,
(1) ZRRIK EOHNT FAEFHZ DR EAZRIC &
ZEHBHOETIEI NS, Yalb T v H—H



ERFIZ T 2RIV VIV N, (2)
FHav T MERRIR, Fiza—2 Y vy FZEf L
DYalb T vA—FREATOENEEDOT
EDIGH (F. Macia & OEFRBZE) . (3) &TA
YV RIZBIF 5 Lieb-Robinson FHii D E  (#~
MG, =R OHLFEZE) . (4) RAEFTED
V= VERRRICB 5V a LT o v —RfE
HAZOARENE M CER%— & O FE W
7%). (5) WA SMOEEIC X 5 HELHEER D RERK
(J. Behrndt, F. Gesztesy & O3 [E5T).

differential

tions appearing in the quantum mechanics

I am studying partial equa-
(Schrodinger equations, Dirac equations, Klein-
Gordon equations, etc.). The aim is to
achieve deeper understanding of the mathe-
matical structure of quantum mechanics us-
ing functional analysis, microlocal analysis, the
concept of scattering, probability theory, etc.

During this academic year, I have been mainly
working on the following topics: (1) Microlocal
resolvent estimates for Schrodinger type opera-
tors, which are defined as perturbation of mul-
tiplication operators on manifolds; (2) Applica-
tions of the semiclassical measure methods to
Schrédinger equations on non-compact mani-
folds, in particular Euclidean spaces (in collab-
oration with F. Macia (Madrid Tech. Univ.));
(3) Improvement of Lieb-Robinson bound on
quantum spin systems (in collaboration with
T. Matsuta and T. Koma); (4) Essential self-
adjointness for Schriodinger type operators on
Rimannian manifolds with sign non-definite
metrics (in collaboration with K. Taira); (5)
Scattering theory for Schrodinger operators
with boundary condition type perturbations (in
collaboration with J. Behrndt, F. Gesztesy).

B. K

1. K. Ito and S. Nakamura:

cal properties of scattering matrices for

“Microlo-

Schrodinger equations on scattering man-
ifolds”. Analysis and PDE 6 (2013) 257—
286.

2. A. Pushnitski and S. Nakamura: “The
spectrum of the scattering matrix near res-

onant energies in the semiclassical limit”.
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Trans. American Math. Soc. 366 (2014),
1725-1747.

3. K. Horie and S. Nakamura: “Propagation
of singularities for Schrodinger equations
with modestly long range type potentials”.
Publ. RIMS 50 (2014), 477-496.

. S. Nakamura: “Modified wave operators
for discrete Schrodinger operators with
long-range perturbations”. J. Math. Phys.

55 (2014), 112101 (8 pages)

5. S. Nakamura: “A Remark on the Mourre
theory for two body Schrodinger opera-
tors”. J. Spectral Theory 4 (2015), No.3,

613-619.

6. S. Nakamura: “Microlocal properties of
scattering matrices”. Partial
Diff. Equations 41 (6), 2016, 894-912.
(http://arxiv.org/abs/1407.8299)

Comm.

7. S. Nakamura: “Microlocal  resol-
vent estimates, revisited”. To ap-
pear in J. Math. Sci. Univ. Tokyo.

(http://arxiv.org/abs/1602.03276)

8. T. Matsuta, T. Koma,

“Improving the Lieb-Robinson bound for
Ann. Inst. H.
Poincaré 18 (2), 2017, 519-528.

S. Nakamura:

long-range interactions”.

9. J. Behrndt, F. Gesztesy, S. Nakamura:
“Spectral shift functions and Dirichlet-
to-Neumann maps”, Preprint 2016 Sept.
(https://arxiv.org/abs/1609.08292)

10. R & TEFHFEDART MVEGR] (3
N 21 AL DR 26), 2012.
C. MgaFEZR

1. “Microlocal analysis of scattering matrix,
and related topics”, April 27, 2015, Cardiff
University, Analysis Seminar, Cardiff, UK.

2. “High energy asymptotics of scattering
2015, May 29 (Conference
“Topics in Analysis and Mathematical
Physics”, May 29-30, 2015, Aalborg, Den-

mark)

matrices”.



3.

10.

D.

1.

AT AU 5T 3L F — TOWRE T2
DWW 2015 4F 6 H 16 H, #HF K% - fif
e 35—

“High energy asymptotics of the scatter-
ing matrices for Schrédinger-type opera-
2015, Aug.

“Semiclassical Analy-

tors and Dirac operators”.
25.  (Workshop:
sis, Spectral Theory and Resonances”, Er-
win Schrédinger Institute, Vienna, Aus-
tria, 2015, Aug. 24-28).

Microlocal resolvent estimates F#fi] 2015

11 A3 H, (s %6 26 [ T
HL & fripsy SREA . ML 2015 4F 11 H 1
H-3H)

“High energy asymptotics of the scatter-
ing matrices for Schrodinger and Dirac
2015, Dec. 15. (Confer-
ence “Semiclassical Analysis and Non-Self-
adjoint Operators”.  CIRM, Marseille,
France, 2015, Dec. 14-18)

operators”.

“Microlocal Scattering Theory for Discrete
Schrédinger Operators and Related Top-
ics”. 2016 May 26. (Workshop “Solid
Math 20167, Aalborg University, Den-
mark, 2016, May 26-28)

“Microlocal Scattering Theory for Discrete
Schrodinger Operators and Related Top-
ics”. 2016 £ 6 H 6 H (GUARKRZBHL g
SR - Wgesie [ORFRIZ © DRMD 75
BRI 20 ENE, FEES X UOE
RIS E OS] 2016 4F 6 H 6 H-8 H)

FECELEELGR 12 B 1 2B FIRIZ DWW T
DFEE] 2016 £ 9 A 7 H-9 H, Hif#H
CREBR LI BRI ZE A - SEFARSE T
JifE R 2 BELEL R D BB | 2016 4
9ATH-9H)

[ - A6 modifiers 122\ T J 2016 4E 11
H27TH (Wrgeses 56 27 [m THEEYEE » 1)
43 HFE] 2016 4E 11 A 25 H-27 H, &1l1)

e
WA AT R TR OME, TR

DAMIZ DV THlFE LT T, (A -
o ELARIERL 2 4 A £ A R X —)
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. EG ARG - HE R RO,

HERICB S o E, (BETA - E AR
FR2EA AL )

E. &+ - X

1.

NCES

(f& 1) ‘F R 5% — (TAIRA Koichi): Analysis
of semi-Riemannian Schrodinger operators
CEY =~ vy a LT o v H—ERAZEOMRE
)

. (f&T) FaE#HFE (MATSUTA Takuro): The

long-range Lieb-Robinson bounds and spa-
tial correlation decays (R FE#ER Lieb-
Robinson bounds & BB D =)

Nwa )7 ) Ta— v Vay
(BAKHRONOV  Nodirjon):
wavelets and lifting (B =—~7L v b
EVITa V)

Discrete

F. Mg — e A

1.

. AR - EEOIRAD R -

H AR F 4 “Journal of Mathematical So-
ciety Japan” fitEZH.

AT ER S
7% “Funkcialaj Ekvacioj” ffEZA.

. Tokyo-Berkeley Mathematics Workshop:

“Partial Differential Equations and Math-
ematical Physics”, 2017, Jan. 9-13. Orga-

nizer.

“9éme rencontre du GDR Dynamique
Quantique” 22-24 Feb. 2017, Université
de Toulon, Scientific Committee member.

H. #Esrs0ory & —

1.

Horia Cornean (Aalborg University), 2016
F12H2H-6 H. keI F—ics
IF % “On the trivialization of Bloch
bundles and the construction of localized
Wannier functions” (2016 412 H 6 H), &
OEEEY 7B 5 SL RIS, AFEsCi.

. Hans Christianson (U. North Carolina),

2016 4F 12 A 12 H-18 H. f#fr2 Kt 2
F—IZB 1) B - “Distribution of eigen-
function mass on some really simple do-
mains” (2016 4F 12 A 13 H), KU difig
Mg Iz B9 2 SR AS IR



i &5 (HIRACHI Kengo)

A. T

TR IR & DBER D CR MEIE % i B ]
FOHREPOWIEL TWVWDE., AREIL CR FED
ZERZH T CRIEEDEY 27 1 %E[H %
MLz, ZNEFaE B 70 LTHISH
TWb CR ZRIKZE &9 5 AR V2D
Fr D2 MG & 38R0, EREHREOH
THEEZ B TROER O CR HIED FRMERHD
TR EHETEDOTH YD, Q-prime HIEDP~)L
T2 VEOWNERFANDISHAPHfGTE S, Z
DEE TOEEHE L Bland-Duchamp 2 & 9
1995 FIZARE NG R D 2 DAEHIIARTTK
T®H-o7-. Fid Bland-Duchamp O FiE % Bk
PICBEBLL, BRI DEL TO CREDEY 2
A 22 % BARIIZER U7z, S 512 20
DI & U T4 Q-prime HEFIZ X3 2 B DI
PERE B %2 BN 72

I have been studying the geometry of strictly
pseudoconvex domains and CR structures on
their boundaries from the point of view of
This year, I studied the
moduli space of CR structures by using the de-

parabolic geometry.

formation complex. This is different from the
well-known Kuranishi program, which studies
the deformation of singularities of Stein spaces
bounded by CR manifolds. Our object is the
equivalence class of the boundaries of domains
which moves in a fixed complex manifold — it
is important in the study of Q-prime curvature
and the asymptotic expansion of the Bergman
kernel. A study of moduli space in this cat-
egory had been done by Bland-Duchamp and
there was an announcement of a theorem de-
scribing the moduli in 1995, while the proof
is not published. Based on their approach, I
described of the moduli space of the CR struc-
tures near the standard sphere in C™. As an
application, I proved a rigidity theorem of the

sphere for total Q-prime curvature.
B. F&KGX

1. K. Hirachi: @-prime curvature on CR
manifolds, Diff. Geom. Appl. 33 Suppl.
(2014), 213-245

2. K. Hirachi: @ and @Q-prime curvature

50

in CR geometry, The Proceedings of the
ICM, Seoul 2014, vol. III, 257277

C. Libbe and Y. Mat-

Q-curvature of Weyl struc-

3. K. Hirachi,
sumoto:
tures and Poincaré metrics, preprint 2015
[arXiv:1502.06537]

. S. Alexakis and K. Hirachi:

Kahler Invariants and the Bergman kernel

Integral

asymptotics for line bundles, Adv. Math.
308 (2017), 348-403

5. K. Hirachi, T. Marugame, Y. Matsumoto:
Variation of total Q-prime curvature on
CR manifolds, Adv. Math. 306 (2017),
1333-1376

C. HExExR

1. 714 vvagka v R HERAEE, HA
BELSHERE IR REHEH, LM KE
2012 £ 9 A

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

3. Szego kernels on strictly pseudoconvex do-
mains and Q-curvature, Analysis seminar,
Aarhus University (Denmark), February
2013

. Q-prime curvature in CR geometry, Con-
ference on geometrical analysis, Centre de
Recerca Mathematica (Spain), July 2013

5. @Q-prime curvature in CR geometry,
ICM Seoul (Korea), August 2014, and
Princeton-Tokyo Workshop on Geometric

Analysis, March 2015

Kahler
Bergman kernel
bundles, The Third Taiwan International
Differential
(Taiwan), January 2016

the

line

6. Integral Invariants and

asymptotics for

Conference on Geometry

7. Total Q-prime curvature in view of scat-
tering theory, Pacific RIM Conference on
Mathematics (Korea), July 2016



8. Renormalized volume of strictly pseudo-
convex domains, Complex Analysis: Ge-
ometric and Dynamical Aspects (India),
November 2016

D. ff#

1. ERMAE L - FEE: ERM0E O A

FOMiw (BFRE 3 )

2. MR RO AFMTRER (ATHIER
M1 47)

F. 5% — A

1. HARE S IMST fifeZ 8
2. HABEES ASPM fREZEER

3. Complex Analysis and its Synergies

(Springer) fEZEE

4. ZEPABGRIEIL Y YRV L MBER
G %H

1. ICM Seoul HFFER (2014 F£E)

K BA
A. TFEEE
T—=F— - TAvTaRkA VIHEDFIAMED
PR 2SS 2 T U, T OB
HBBMFOREICH D A TVWS., EDT —
T— - TA VY aRkA VEIROFAEME I~
K-TA vy akA Uit ROF/ERE L BT
R 20, BEMEEDER 2 mTlhix K- T
A vy a kA VEIROGFHEMBEIZFEMELE V.
%5 13/NFEE, Guofang Wang & D H:FEIZET
N=VwofieR- 74y aRS VEHROIFE
BfRNZEE L 72, ZHUZY v FEH =) v
Ir—T—HERELZEVWI I L EREKRT S.
Z DR EDWZEE LT, Chow REEMRT —
T— - TAYTaRA VEFRRDOH], TS T
TG & ZARAEBDOBfRL EITDOWTHI%EL
2. £/, =9 —-TAvvakA VERDEF
1EZGFEHT 212815 Gromov-Hausdorff 1l
PR ZEIT L2, AL BHEICEET 5
T—<eUT, Uy TR, FElhRRs L0Z

(FUTAKI Akito)

o1

nsoOHCHMROME T2, FD—DD
BRELTYYF - VU MVOEREDORRSD
iz G-, F£72, Vv FEHIN—=Y v I r—
7 —HDOWEEANT T =5 — - Uy FV Y b
Y DIKIREFR DG % 1T > 7=

It is conjectured that the existence of a Kahler
metric of constant scalar curvature on a po-
larized manifold is equivalent to K-stability.
The special case of the existence of a Kéhler-
Einstein metric on a Fano manifold is now
known to be equivalent to the K-stability. The
main theme of my research is the constant
scalar curvature case and related problems in
geometry. The existence of Sasaki-Finstein
metrics has close relationship with the Kahler-
Einstein problem, but it has additional flexi-
bility of changing the contact structure with
choosing a different Reeb vector field. The ex-
istence problem of toric Sasaki-Einstein met-
rics has been completely settled by H. Ono, G.
Wang and I. This means that we detetermined
Further I

studied as related issues examples of Chow un-

the Ricci-flat toric Kéahler cones.

stable Kéhler-Einstein manifolds and the rela-
tion between the multiplier ideal sheaves and
the Futaki invariants. I also study the geometry
of the Gromov-Hausdorff limits of the sequence
of Fano manifolds. Other related themes are
Ricci flow, mean curvature flow and their self-
similar solutions. As a typical result, I obtained
estimates of lower diameter bound of compact
Ricci solitons. I also studied eternal solutions of
Kahler Ricci flow on the Ricci-flat toric Kahler

cones.
B. F&Kim

1. A. Futaki :
bility in Ké&hler geometry”, Fifth Inter-

“Asymptotic Chow polysta-

national Congress of Chinese Mathemati-
cians. Part 1, 2, 139-153, AMS/IP Stud.
Adv. Math., 51, pt. 1, 2, Amer. Math.
Soc., Providence, RI, 2012.

2. A. Futaki and Y. Sano : “Lower diameter
bounds for compact shrinking Ricci soli-
tons”, Asian J. Math., 17(2013), No.1, 17-
31.



. A. Futaki, K.Hattori and L.Ornea : “An
integral invariant from the view point
of locally conformally Kéahler geometry”,
Manuscripta Math. 140 (2013), no. 1-2,
1-12.

. A. Futaki, HZ.Li and X.D.Li : “On the
first eigenvalue of the Witten-Laplacian
and the diameter of compact shrinking
solitons”, Ann. Global Anal. Geom. 44
(2013), no. 2, 105-114.

. A. Futaki, K.Hattori and H.Yamamoto :
“Self-similar solutons to the mean curva-
ture flows on Riemannian cone manifolds
and special Lagrangians on toric Calabi-
Yau cones”, Osaka J. Math., 51(2014),
1053-1079.

. A. Futaki :

real and complex metric measure spaces”,

“The weighted Laplacians on

in Geometry and Analysis on Mani-
folds, In Memory of Professor Shoshichi
Kobayashi, (eds. T.Ochiai et al), Progress
in Mathematics, vol.308(2015), 343-351,

Birkhauser.

. A. Futaki :
bility. II”. Sugaku Expositions 28 (2015),
pp. 231-249.

“Einstein metrics and git sta-

. A. Futaki, S. Saito and S. Honda : “Fano-
Ricci limit spaces and spectral conver-

gence”. To appear in Asian J. Math.

C. HgixExR

1. Lower diameter bound for compact shrink-
Extremal Kahler Metrics,

Centre de recherches mathématiques, Uni-

ing solitons,

versité de Montréal, Canada, May 26 —
June 1, 2013.

. Kéahler-Einstein metrics and K-stablity,
Special Seminar, University of Bucharest,
June 15, 2013.

. Special Lagrangian submanifolds and La-

grangian self-shrinkers in toric Calabi-Yau
Lie
Theory and its Applications in Physics,
Varna, Bulgaria, June 17 — June 24, 2013.

cones, X. International Workshop,
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10.

D.

1.

4.

. Kahler Geometry and GIT stability H#EK

PR S, HEPRE, 201541 H 21 H

. Weighted Laplacian on real and complex

complete metric measure spaces, Recent
Advances in Kdhler Geometry, Vanderbilt
University, Nashville, USA, May 18-22,
2015.

. Fano-Ricci limit spaces and spectral con-

vergence, 2015 Taipei Conference on Com-
plex Geometry Institute of Mathematics,
Academia Sinica, Taipei, Taiwan Decem-
ber 19-23, 2015.

. Intorduction to K-stability in Kahler ge-

ometry I, IT, Intorduction to K-stability in
Kahler geometry II Berkeley-Tokyo Win-
ter School, University of California at
Berkeley, USA, Febryary 17, 18, 2016.

. Fano-Ricci limit spaces and spectral con-

vergence, Kahler Geometry, Einstein Met-
rics, and Generalizations, MSRI, Berkeley,
California, USA, March 21-25, 2016.

. Fano-Ricci limit spaces and spectral con-

vergence, 11th Pacific Rim Complex Ge-
ometry Confrence, University of Science
and Technology of China, Hefei, China,
July 28, 2016.

Volume minimization principle for KRS,
SE and cKEM, International Conference
on Differential Geometry, University of
Macau, China, December 14, 2016.
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BUA I OO, BB AT 3%
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. A HAR T I 7 —, BEEIERR
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E. &L - Htims

1. (L) #BEEE (SAITO Shunsuke): Sta-

bility of anti-canonically balanced metrics.

2. (L) HEHES (SHIOTSU Ryo): HKT %%
fa[lz D2\ T

F. 5% — A

1. HARCERMHE 2014/6 - 2016/6.

. Journal of the Mathematical Society of
Japan, Editor-in-Chief 2012/7 - 2016/6,
Editor 2006/7 - 2016/6

. Communications in Mathematics and

Statistics, Editor, 2012/5 — present.
CRMoo Xy LA R I )

5. Conference on Differential Geometry,

UQAM, Montreal, Canada, July 5 — 9.

. Trends in Modern Geometry, K
HERIFMEERL, 2006 F 7T H 21 H OKR) -7
H24H (H).

. The First Japan-Taiwan Joint Conference
ERHKZ,
2016 4 12 A 13 H-12 H 17 H. (Scientific

Committee)

on Differential Geometry,

. Singularities, symmetries and submani-
folds. The 18th UK-Japan Winter School.
University College London, January 4 — 7,
2017. (Scientific Committee)

fiRk EA (FUNAKI Tadahisa)

A. WoEEE

(1) FEE 2D R E %2R 3 %5 Kardar-
Parisi-Zhang (KPZ) F2 =& —FE DR R
TR TH 27, HHIHEEA, TOHFANE
kO IXIEAHTH S, UL, MERRKOMD
IABREIT 5 TIE SN S Cole-Hopf MRIZIZEIRD
DL, ZOZDNWT, U1 F—IEAE T E
ThHbHIe%mRUT, (Jeremy Quastel K& D
SFZ) & 512, SWANH Y T L7 KPZ
SRR U T, BEEGIERAT 2 H W T Z 0
RO EIT> 72, K2, IERUREHD 71v TV

93

VIR 3 BN & X IX N B D S
Zi 7z, PREREIC KB IBIEEZ A 722X
V4 F—HENEFRRETHY, ZOHEIZ
DVWTIFE A ETRTOHIMEICKN U KPZ FifE
X (EMEIZ 3G T S E D AFER) 13RI #E
UMEE2FFOZ & 2R U7z, (BEPHEKE D IHLFH
fifF5%)

(2) BEHEET VY - h—v RN, 1 X%
Z TR O NDHEREM D RN DONWT, S
PR 2 G U, MR CHERAEE) 2 R OE &
RAFE MR EEH A E 2N D Z L 2R U Tz, GE
BRI EE R O FHEEZ W5, HEREA W
BaLEY, A AOREIZ LD ENERFHO T
BIHDAMI I & 72 5, Tl B B oD 372 BFA
i, BB 1 XD E R X T o DRI
F3 5 LD BRIHIERRICTT 22 v 7 X —5F
filiz/RgTZ&iIzkDBoND, (BLERKE DIt
[FAfF5E)

(3) HFNKATT B /4 A% N2 7= VY dh R HE)
IZDWTHAN Tz, SELRD —BRE — A > b3l
ZELSZ LTk, #iERICN B RN T
FERIT DWW T Wong-Zakai BL DI EH % 71 U
7zo (Clément Denis [, LR & DILFEAFZE)
(4) BEEAEMIAZIZBWTHW S S Adaptive dy-
namics IZEFENEBES I 252572012, <L
a7 R 2 AL, ERBAEINT 5 L &
17, EY) R A — VRBBER O R TR replicator-
mutator HRERDMIZIRT 5 Z 2R U T,
(R —BREG, BEILERIG & DL FRWFE)

(5) 1 EEDOBAFANC Q-7 T 7 ViEH & K IXNh 5 R
IS IE Z A TR 5 N 2 TR R R
D2WTC, AIRABIEDOB R SF1 7z, (Yueyuan
Gao I, Danielle Hilhorst & & O3t FE#fF4%)

(1) (KPZ)

which describes an evolution of growing inter-

Kardar-Parisi-Zhang equation,
faces with fluctuation, is a kind of stochastic
partial differential equation, but it involves
a divergent term, so that it is nontrivial to
give a mathematical meaning to it. How-
ever, a Cole-Hopf solution obtained after a
We

shown that the Wiener measure is stationary

renormalization has a meaning. have
under this solution. (Joint work with Jeremy
Quastel) This result is extended to the multi-
component coupled KPZ equation by applying

the paracontrolled calculus. In particular, if



the coupling constants of the nonlinear term
satisfy the symmetry condition called the

property,
Wiener measure twisted by the diffusion ma-

“trilinear” the multi-dimensional
trix is stationary and the global well-posedness
is shown for a.s.-initial value sampled from
the stationary measure. This is shown for
the associated tilt process. (Joint work with
Masato Hoshino)

(2) We have studied the sharp interface limit for
a mass conserving Allen-Cahn equation added
an external noise and derived a stochastically
perturbed mass conserving mean curvature mo-
tion in the limit. We apply the asymptotic
Differently

from the deterministic case, each term except

expansion method for the proof.

the leading term appearing in the expansion di-
To

derive the error estimate for our asymptotic

verges in the limit because of the noise.

expansion, we need to establish the Schauder
estimate for a diffusion operator with coeffi-
cients determined from higher order derivatives
of the noise and their powers. (Joint work with
Satoshi Yokoyama)

(3) We have studied the motion by mean curva-
ture perturbed by a direction-dependent noise.
By showing a uniform moment estimate on so-
lutions of approximating equations, we proved
a Wong-Zakai type convergence theorem for the
stochastic partial differential equations for the
curvature. (Joint work with Clément Denis and
Satoshi Yokoyama)

(4) To establish an affirmative mathematical
base to the adaptive dynamics employed in the
mathematical biology, we have introduced a
Markov chain model and showed in a proper
scaling limit as the population size increases
that the system converges to the solution of
replicator-mutator equations. (Joint work with
Joe Yuichiro Wakano and Satoshi Yokoyama,)
(5) We have studied the first order conservation
law with a multiplicative source term called a
@-Brownian motion from the view point of a fi-
nite volume method. (Joint work with Yueyuan
Gao and Danielle Hilhorst)

B. F&Kim

1. T. Funaki, M. Ohnawa, Y. Suzuki and

10.
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. T. Funaki and J. Quastel:

. T. Funaki:

. T. Funaki and M. Hoshino:

. T. Funaki and S. Yokoyama:

S. Yokoyama: “Existence and uniqueness
of solutions to stochastic Rayleigh-Plesset
equations”, J. Math. Anal. Appl., 425
(2015), 20-32.

. E. Bolthausen, T. Chiyonobu and T. Fu-

naki: “Scaling limits for weakly pinned
Gaussian random fields under the presence
of two possible candidates”, J. Math. Soc.
Japan, 67 (2015), 1359-1412, special issue

for Kiyosi Ito.

“KPZ equa-
tion, its renormalization and invariant
measures”’, Stochastic Partial Differential
Equations, Analysis and Computations, 3

(2015), 159-220.

“Infinitesimal invariance for
the coupled KPZ equations”, Memoriam
Marc Yor — Séminaire de Probabilités
XLVII, Lect. Notes Math., 2137, Springer
(2015), 37-47.

“A coupled
KPZ equation, its two types of approxi-
mations and existence of global solutions”,
arXiv:1611.00498.

“Sharp in-
terface limit for stochastically perturbed
mass conserving Allen-Cahn equation”,
arXiv:1610.01263.

. J.Y. Wakano, T. Funaki and S. Yokoyama;:

“Derivation of replicator-mutator equa-
tions from a model in population genetics”,

preprint 2016.

. T. Funaki, Y. Gao and D. Hilhorst: “Con-

vergence of a finite volume scheme for a
stochastic conservation law involving a Q-

Brownian motion”, preprint 2016.

. C. Denis, T. Funaki and S. Yokoyama:

perturbed by a
the
Festschrift volume in honor of Michael
Rockner, 2017.

“Curvature motion

direction-dependent colored noise”,

() T. Funaki: “Lectures on Random

Interfaces”, SpringerBriefs in Probabil-



ity and Mathematical Statistics, Springer,
2016, xii+138 pages.

C. HEyExR

1. Coupled KPZ equation, Ceremade, Uni-

versity of Paris at Dauphine, 2016 ££ 3
H 15 H; “Stochastic Partial Differential
Equations and Applications - X”, Levico
Terme (Trento), 2016 4£ 6 H 2 H; “Large
Scale Stochastic Dynamics”, Mathematis-
ches Forschungsinstitut Oberwolfach, 2016
FI11H14H.

. Coupled KPZ equation and its two types
of approximations, “Probabilistic models -
from discrete to continuous”, University of
Warwick, 2016 4£ 3 H 29 H.

. Two approximations of coupled KPZ equa-
tions, “The 4th Institute of Mathematical
Statistics Asia Pacific Rim Meeting (IMS-
APRM)”, The Chinese University of Hong
Kong, 2016 4F 6 A 29 H.

. A coupled KPZ equation, “Workshop on
Stochastic Processes, in honour of Erwin
Bolthausen’s 70th birthday”, Institut fir
Mathematik, Universitit Ziirich, 2016 4 9
H 16 H.

for stochastic
“ReaDiNet 2016,
in Mathe-
matics and Biomedecine”, Villa Clythia,

Frejus, Cote d ’~ Azur, 2016 4£ 9 A 20 H.

. Sharp interface limit
Allen-Cahn equation,

Reaction-Diffusion Systems

. Sharp interface limit for a stochastically
perturbed mass conserving Allen-Cahn
equation, “Stochastic Partial Differential
Equations and Related Fields”, University
of Bielefeld, 2016 4 10 H 13 H; “Interna-
tional Workshop on the Multi-Phase Flow;
Analysis, Modeling and Numerics”, SAGH
R¥,2016 £ 11 H9 H.

. MERERY AR, R KPZ AERICD
WT CRRRH RS TR s, &
FRE RS - i FAYEAERL 2016 4 11 H 26 H;
“BE 6 [IBARTIEARIE G RE 2R BARTK
750 ARG AART—IL 2016 4F 12
H23H.
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10.

D.

1.

. KPZ, nonlinear fluctuations in Glauber-

Kawasaki dynamics, “Kickoff Meeting for
Stochastic Analysis on Infinite Particle
Systems”, JUM K, 2017 4 1 H 24 H.

. KPZ, nonlinear fluctuations in Glauber-

Kawasaki dynamics, ”Stochastic Analysis
Day”, University of Pisa, 201742 H 27 H.

KPZ, nonlinear fluctuations in 2D stochas-
tic dynamics, Probability seminar, Tech-
nische Universitéit Berlin, 2017 4 3 H 3 H.

B deimAlas VI - fi#r 5 XG: Lectures on
Random Interfaces (ZHEAZAPE - BZAH
R 4 BERITESR) .

. BOEREE OIT - MR Vo —

JVERG (B R - PR 4 A S
TG,

TR - WK XA: HERRD,

KO SR (BELAER: - BUEERBCAR 4
St ).

E. &% - Htin

1.

(FRFEHE L) 1R & (XU Lu): Scaling limits
in stochastic heat equation and stochastic
chain model (FHERBHFER S & O SRR
R3S 5 2 — VREIR)

. (ARfEHL) 2 %K (LEE Kai): Sharp in-

terface limit for the stochastic Allen-Cahn
equation (FER7 L > - 71— fFERITH T
2 Btz S AR )

. (REEEL) B¥ ¥ (HOSHINO Masato):

Approximations of singular stochastic
PDEs and their global well-posedness (f¥F
RILMER R R DR & Z DRFE K

s Y

. (L) dhE B (NAKADA Satoshi): A

stochastically perturbed volume preserv-

ing mean curvature flow



F. XAMfsE s — e 2

1.

10.

11.

12.

13.

14.

15.

. BIRREE SCE R AR L E R A

Journal of Mathematical Sciences, The
University of Tokyo, fmteZz &, 2002 4F~.

CEER TR ) WERRET, 2009 £E~

. Stochastic Partial Differential Equations:

Analysis and Computations, Springer, #
HFEE, 2012 F~.

. Forum of Mathematics, Pi and Sigma,

Cambridge University Press, #mEZ 8,
2012 4F~.

. AARCES B (HEERT), 2013 H~

2017 4.

HAB P rERER £BE, 2016 £
6 H1H~2017 %5 H 31 H.

. CERRVEA R - R R M EA,

2015 £ 4 H 1 H~.

- AL
mMOTBERBOEREM RN EEERE, 2014
FAH1H~.

. BRI BEIR A Y AT 4 T a— b

MIMS &, 2014 £ 4 H 1 H~.

IR KRB, 2016 44 H 1 H~2017
3 H 31 H.

WK PR e E S Z B REA,
201549 A1 H~.

HMEFE KRR 0 72 b TR, B
MHAZ- ALY 2 Xy N TRAZE, AV
JN—, 2009 4F~.
GDRI ReaDiNet:
Network

medicine”

“Reaction-Diffusion
in Mathematics and Bio-
(HLEAaBmTa s s ),
Steering Committee, 2015 &~

W5E4E 2 “Stochastic PDE’s, Large Scale
Interacting Systems and Applications to
Biology”, University Paris-Sud at Orsay
and ENSTA, 75 ¥ A, 2016 4£ 3 A 9 H
~11 H, M#ZEE.

oEE 2 “Reaction-Diffusion Systems in
Mathematics and Biomedecine”, Fréjus
(Cote d’Azur), 77 VA, 2016 429 H 18
H~9 H 22 H, fliZA.
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16. WSt “5 15 [MIORKUSAR B /E TR ORER
FEAR” , HORR B ERTSERE, 2016 47 11

H2H~4H, #i#ZEA.
A BIREA B oG, “midD

7= O DBRBFFEE” , FIE KT ERERER
IF— A, 2016 47 H 16 H.

17.

H. #EsA»rs0 Y & —

1. Clément Denis (Ecole Normale Supérieure
de Cachan), Internship title: Curvature
motion perturbed by a direction depen-
dent coloured noise, 2016 4£ 4 H 18 H~
8 H 17 H.

2. Flanco Flandoli (University of Pisa), 2016
FITHTH~11H 13 H.

3. Amir Dembo (Stanford K%#$ X O ALK
A== =N 3 — ZARHHEANWE
), 11 H2H~11 A 4 H.

4. Perla El Kettani (/NVFK¥), 2 H5 H~
2 H 18 H.

5. Yueyuan Gao (Z/NUFKRY), 2 H9 H~ 2
A 10 H.

HEAH (FURUTA Mikio )

A. T

EHMZ4RT bR Y= —VHRTH 5, K
27— VB ER O SRR T D T & LT DM
ZHUMIAIZEE L T\WB, BIEDHFULIETZEXS
$Ud Seiberg-Witten AR & 5 4 IRTTEHRAK
DZEIAREIE—ARLRE, TNEEHEL
BIRITLLHEIRD Floer R E ME—HITH S (3
2V 2 RKED Tian-Jun Li K& OHLFEFLES &
O*, Tirasan Khandhawit [, fEES#BK e DIt
[FIRFE) o

A AR RIEIERR BRI HRERTH 205, =1
DAL D E B /3 TdH 5 Dirac HFIEADMH
PRESKMT B, ZhefELZT—v& L
T, ¥EHHLTLIAVREEO BE Ll % 5 2 5 7=
ODRFALDAN=ZA LB Y (FHWE. B
HXOM K & OHLFRZE). E7-Balld. Yt
HIZHNS ROV A NVHANDOEFENT 7o —
FIZDOVWTEZRELTWD UNAT T KEHR
D=6 & OILFEWILE),



SEEDVEDDOBE L LT, FHEEO B
BRI DO & DD k% 5 2 72, FHTH L7
Stiefel-Whitney 28, Chern OB G IZIX, TH
o DR OR K HiEE L TRCHM N ZTWY
b (1) BEEFE LTOEEE LU, (2) AL
Euler & U T DMK DRID, B2 H0BRZ
E#GEZL5FRERMELTHS,

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 a cohomotopy version
of Seiberg-Witten invarariants and Seiberg-
Witten Floer homotopy type, which are in-
variants of 4-manifolds and 3-manifolds re-
spectively (joint work with Tian-Jun Li, and
also with Tirasan Khandhawit and Hirofumi
Sasahira).

The Seiberg-Witten

monopole equation has Dirac equation as its

linearlization of the

principal part, and the Seiberg-Witten invari-
ants reflects some properties of the family in-
dex of Dirac operators. As related topics, I
study the localization of solution of Dirac op-
erators (joint work with Takahiko Yoshida and
Hajime Fujita) and also study a mathematical
appoach to topological phase in material sci-
ence (joint work with Shin Hayashi, Motoko
Kotani, Yosuke Kubota, Shinichiroh Matsuo
and Koji Sato).

The main result of this year is a new construc-
tion of characteristic classes. In particular for
the classical Stiefel-Whitney classes and Chern
classes, the construction shed light to a geomet-
ric relations between two well-known construc-
tiions of these classes: the one using obstruc-
tion theory and the other using equivariant Eu-

ler classes.

B. F&Kim X

1. M. Furuta and S. Matsuo:
bation of the Seiberg-Witten equations re-

“The pertur-

visited”, by Journal of the Mathematical
Society of Japan,J. Math. Soc. Japan 68
(2016), 1655-1668.

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

“Torus fibrations and localization of in-

o7

. M. Furuta, Y. Kametani :

dex III: equivariant version and its applica-
tions” . Comm. Math. Phys. 327 (2014),
no. 3, 665689

. H. Fujita, M. Furuta, T. Yoshida: “Torus

fibrations and localization of index II: lo-
cal index for acyclic compatible system”.
Comm. Math. Phys. 326 (2014), no. 3,
585-633.

“Equivariant
version of Rochlin-type congruences”. J.
Math. Soc. Japan 66 (2014), no. 1, 205-
221.

. M. Furuta, Y. Kametani, H. Matsue and

N. Minami:

Witten invariants and Pin bordisms”,

“Stable-homotopy Seiberg-

preprint.

. M. Furuta and Y. Kametani: “Equivariant

maps and KO*-degree”, arXiv:0502511v2
preprint.

C. HEaFER

1.

TRABTIHLFEENLY - Ty IFED
BOERME A~ > ba Xy ay]) | HA
BopiES MR HIEEE 2017 4 3 A

[Seiberg-Witten Floer homotopy type {2
DWT | FERMEEER 2016 412 H

“ Bulk-edge correspondence and partial
differential equations” &7 —2r ¥ ay 7
BEC2016 2016 4 10 A

. Topological Invariants and Partial Dif-

ferential Equations”, The AIMR Inter-
BAL KR

national Symposium 2016,
AIMR, 2016 % 2 A

[Seiberg-Witten A2 & & HRRIRIGELL |
B 11 [EARE - BT - B I —) IR
Bk, 2016 4£ 2 A

“ An introduction to Seiberg-Witten equa-
Berkeley-Tokyo Winter School

”Geometry, Topology and Representa-
tion Theory”, UC Berkeley, February 2016
k)

tions ”



7.

10.

11.

12.

13.

14.

15.

16.

17.

“Yang-Mills theory / Seiberg-Witten the-
” 2015 SNU 4-Manifolds Workshop,
(6 =)

ory
Oak Valley, December 2015

[N R YV AL R fwss HRER
BE hHE Y= CHEMEO T T

VT4 7 HEEIYES. BAERKT 2015 4E
12 A

[N R RNHsgik -~V o - Ty IR
DT, HAZFRFHPEIF—,
2015 4E 10 H

“10/8-type inequalities and TQFT”,
IGA/AMSI Workshop “ Australia-Japan
Geometry, Analysis and their Applica-
tions”, Adelaide University, October 2015

(5%)

”Bott periodicity and the bulk-edge cor-
respondence”, International Workshop :
Mathematical Approach to Topological
Phases in Spintronics, B4t K% October
2015

710/8-type inequalities and TQFT”
Trends in Modern Geometry & the 10th

Pacific Rim Complex Geometry Confer-
ence, KR, 201547 H

”The perturbation of the Seiberg-Witten

equations revisited”, Workshop on Topol-

ogy and Invariants of 4-Manifolds: Au-
gust, 2014 SCGP, (k)
(7 —VHERDO WL Dh Ol , 266 1[4

FRBY =Y VR L FACREEF v
VNZ 2014 T H

TQFT & L CT® Pin(2) A% Floer K 2
REB Y —RE], IRERE RIEAEM RS 2
(MR Y —0BEF & EE] , WAUREHE,
2014 4 6 H

MEBUEE» S 7 — VHiERA~] | 55 8 [ 18
B - AL X — SN RS RFEBEE
HZHFFERE, February, 2014

, ”Dirac operators on spin 4-manifolds and
mod 2 index, Topological Phases in Spin-
tronics, AIMR B4t K%, February, 2014

o8

18.

19.

20.

21.

22.

D.

1.

. RREARECE: AR D AFTRE .

N

”A TQFT for spin 4-manifolds associated
with Pin(2)-equivariant Seiberg-Witten
Floer K-group”, the Fourth Tsinghua-
Sanya International Mathematics Forum,
December, 2013 (H1[E)

"Two variants of the 10/8 inequality”,
Workshop and Conference on the Topol-
ogy and Invariants of Smooth 4-Manifolds,
University of Minnesota, July to August,
2013 (k)

”Seiberg-Witten Floer K cohomology and
a 10/8-type inequality for spin 4-manifolds
with boundaries”, Geometry and topology
of smooth 4-manifolds, Max Planck Insti-
tute for Mathematics, Bonn, June, 2013
()

”An introductions to gauge theorie”s,
2013 SNU-KIAS Topology Winter School,
Muju, December, 2012, (¥#[F)

MRt b RO — 2Bl 575 — V],
PR FEEHREGE S, 12 A 2012 4F

%

BORRLFERE . BOEREOSBHNE %
Bk e U, EFEERTEATZRS NS KRF
THEIMANDORIEL . (B IRarHER
FERH )

(i
R )

HARN Y I — )L [BEERE] « AEIAE
Iz 2 IS —2RAEADHER.
(BET AT RS )

[Seiberg-Witten ¥ & A Y

Seiberg-Witten Floer homotopy type ~®
AMEE, Z#RY 2017 1 H

E. &+ - X

1.

(RRFEREE) # & (HAYASHI Shin) :
Topological invariants and localized wave

functions for some topological phases

(fBt) #EA  BE(FUJIIMOTO Akira): 4t
LB/ IZ B 1T D Eliaz O E B O a2
A GIERA



3. (L) BROIER (TANIGUCHI Masaki):
J 7 2 RO L RRIR ED A A X Vb

Ve HDIABRDFEEIZDWT

(&%) V> - FY— (LIN Dexie) Relative

Chern character and Super-connection

(L) 1Lk E{E Morse-Bott funtion 2
W et e AN B X O Morse AD
£/

F. 5% — A

1. MEEES T4mT hbRn Yy —] HMEE,
2016 £ 11 H.

2. fiff5i8E2 Geometric Analysis in Geometry
and Topology #f%Z &, 2016 4 12 H.

= ¥ 1§ (MATANO Hiroshi)

A. W

FE PR O L O FERR AR IS 2 IR (B
HEAZEL) PELDIMANRTHS. 0
5 D JiRER D D KIS 2N 2 17 %
DREPSELLD, RIZEHND T T ER
R 2R T WS, RBTREAIC BT ST
PR FHEB DS, B K O DB R D fiE
Mz KICEHEJRZEWTWS. 7z, HHEAAM
BB S . Bl D FERFRERIZELTO@ED .

(1) MRERILEARENICH T 2ER/ LR :
R O ERALE R A D IR K Igfig T,
T =F00o MOFEU DD NV ADMEZE L
THBT 2L REDODNEET LI L 25
U7z, Hofrgoamicsunwals, &/
Na2BEIT 3 IEE L AMROELEIZINE
THIONTE ST, RIFFEDEEP R D
FHETHD R[] .

2oRY 1 RITRSILERR  DE H ERER -
R LT3 & N SSHEBO R 0 R oD
SERT % ST 5 Wi a i Ure. Z2R
HEDEROEA LB, R EOHERRAD
B AR B IPE I KRR DS B\,
RBZETHE, SO AR 458 o 4
RS OREREHNT, A THET 3
FEELDGIMED S HF U= IR % 524
T B T LI E L (X [2)) .
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(3) SEIRDERIFE—RME L DREICS T D&
FERETIV . 7 RUMICB T 2R OF
hRART ZBIEFNEEE L. U A
VHOT RIMTIE, T RYDKRIZESE
CHBRITBAR L MATE D, FROEN
0L, ZofROEMIE—RRIE IR E R
WEEZ5, APETIE, [LEOHAO
EREARAET AT 52 L 2 RT L LS
W, EFTHEOEEDVETT LI ED K DT
Wi B ER LA (TS [3) .

N4 R XA ¥ Allen—Cahn H2ROEERK
DEEM  DEEREHZE THEE RN R
AL VETIVOMEIRTH B 31 KA A >
Allen—Cahn A2z BN 2 SEHi DFE %
EMEZEME L. EHE D Allen-Cahn 12
ANE#EV, ZOHBEADFEPIEIAZEI
BB ENHY, WEMIT T DTS
MHUZARIES 5. AIFZE T, A0
B D E P BRI 5 2@ MDY Frank X
oMY TREICREMToNns Z & 2R
T bz, FREEBNCNT S LEMIC
DWW H BRI NKE R 2572 O [1])

ERFIES b OEBRERARADEREME

28 : ek [5)) -

(6) HEARDEEE SRR ICH T 5 E R
& : (1327 [6]) .

(7) WMEIZER L DIRHILBARRIC ST BIE
A YSEEDTLR : CIk [7]) -

(8) Z2f8 2 3R5T KPP HRRAICH T 2 READIE

Ay EEEBALT B8 - CUik [8)) .

(9) 3E4T Stefan FITEDAR D IE BIME & 8T 5
B : (STt [9)) .

Z2fE 1 RTIFBALRARNICIRN 2T
72 A& - (k [10]) .

(3)

(10)

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

Here are what I have done in recent years:



(1)

Colliding two pulses in a bistable
reaction-diffusion equation: We con-
sidered a bistable reaction-diffusion equa-
tion on R and proved the existence of a
solution consisting of two pulses that em-
anate from x = o0 and move toward each
other, eventually colliding and annihilat-
ing each other. This is the first discovery
of a nonnegative moving pulse solution for

scalar reaction-diffusion equations ([1]).

Qualitative theory of 1D reaction-
diffusion equations: We established a
general theory that classifies the long-time
behavior of solutions of reaction-diffusion
equations on R. Unlike the case where
the spatial domain is bounded, much is
unknown about equations on R. By us-
ing the intersection-number argument and
the new notion of “extended w-limit sets”,
we succeeded in making complete classifi-
cation of solutions with nonnegative initial
data that decay at © = +o00 ([2]).

Epidemic model in a medium with
striped spatial inhomogeneity: We
considered a mathematical model for a
spread of plant disease in a vineyard,
where grapevine trees are aligned in a
regular stripe pattern. How an epidemic
spreads over the field is largely influenced
by the striped spatial inhomogeneity. We
proved that a planar traveling wave ex-
sists in every direction and studied how the
speed of the traveling wave depends on the

direction of propagation ([3]).

Stability of planar waves in the bido-
main Allen—Cahn equation: The bido-
main models are important in cardiac elec-
trophysiology. We studied linear stability
of planar waves of the bidomain Allen—
Cahn equation. The stability of a planar
wave depends on the direction of propaga-
tion. We proved that their stability with
respect to long-wavelength perturbations
is fully characterized by the Frank diagram
We also

studied stability with respect to medium-

associated with the equation.

60

wavelength perturbations ([4]).

Large time behavior of a nonlocal

ODE with mass conservation: ([5]).

Curvature flow for plane curves with

free boundary: ([6]).

Front propagation in diffusion equa-

tions on the hyperbolic space: ([7]).

Maximizing the spreading speed in
the 2D KPP equation: ([8]).

Regularity and asymptotic behavior
of solutuions of a nonlinear Stefan
problem: ([9]).

(10) Propagating terrace in 1D nonlinear
diffusion equations: ([10]).
B. F#5m X
1. H. Matano and P. Polacik: “An entire so-
lution of a bistable parabolic equation on R
with two colliding pulses”, J. Funct. Anal.
272 (5) (2017), 1956-1979.
doi:10.1016/;.jfa.2016.11.006
2. H. Matano and P. Polacik: “Dynamics of

. A. Ducrot and H. Matano:

. H. Matano and Y. Mori:

nonnegative solutions of one-dimensional
reaction-diffusion equations with localized
initial data. Part I: A general quasicon-
vergence theorem and its consequences”,
Comm. Partial Differential Equations 41
(5) (2016), 785-811.

doi:10.1080/03605302.2016.1156697

“Plant dis-
ease propagation in a striped periodic
medium”, J.M. Cushing et al. (eds.), Ap-
plied Analysis in Biological and Physical
Sciences, Springer Proc. Math. & Stat.
186 (2016), 121-164.

doi:10.1007/978-81-322-3640-5_8

“Stability of
front solutions of the bidomain equation”,
Comm. Pure Appl. Math. 69 (12) (2016),
2364-2426. doi:10.1002/cpa.21634



5.

10.

. X. Liang and H. Matano:

D. Hilhorst, H. Matano, T.N. Nguyen and
H. Weber: “On the large time behavior of
the solutions of a nonlocal ordinary differ-
ential equation with mass conservation”,
J. Dynamics and Differential Equations 28
(3) (2016), 707-731.

doi:10.1007/s10884-015-9465-7

. J.-S. Guo, H. Matano, M. Shimojo and

C.-H. Wu: “On a free boundary problem
for the curvature flow with driving force”,
Arch. Rat. Mech. Anal. 219 (3) (2016),
1207-1272.

doi:10.1007/s00205-015-0920-8

. H. Matano, F. Punzo and A. Tesei: “Front

propagation for nonlinear diffusion equa-
tions on the hyperbolic space”, J. Eur.
Math. Soc. 17 (5) (2015), 1199-1227.

doi:10.4171/JEMS/529
“Maximizing
the spreading speed of KPP fronts in two-

dimensional stratified media”, Proc. Lon-
don Math. Soc. 109 (5) (2014), 1137-1174.

do0i:10.1112/plms/pdu031

. Y. Du, H. Matano and K. Wang: “Regu-

larity and asymptotic behavior of nonlin-
ear Stefan problems”, Arch. Rat. Mech.
Anal. 212 (3) (2014), 957-1010.

doi:10.1007/s00205-013-0710-0

A. Ducrot, T. Giletti and H. Matano: “Ex-
istence and convergence to a propagat-
ing terrace in one-dimensional reaction-

diffusion equations”, Trans. Amer. Math.
Soc. 366 (10) (2014), 5541-5566.

doi:10.1090/S0002-9947-2014-06105-9

C. HBxExR

(E B 2% T O AR

Invited talks in

international conferences and seminars)

1.

“Asymptotic soliton resolution for the crit-
ical nonlinear heat equation”, Interna-
tional Conference on PDEs, Geometric
Analysis and Functional Inequalities, Uni-
versity of Sydney, March 2017 (Sydney,

F—=AFIVUT).
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10.

. “Front propagation

. “Stability of front solutions of the bido-

main equation”, NCTS Workshop on Non-
linear Differential Equations: Theory and
Applications, National Taiwan University,
Nov 2016 (Taipei, HB7&) .

. “Asymptotic soliton resolution for the crit-

ical nonlinear heat equation”, 7th Furo-
Japan Workshop on Blow-up, Mathemat-
ical Reseach and Conference Center, Sept
2016 (Bedlewo, x—7 > K) .

. “Stability of front solutions of the bido-

GDRI ReaDiNet Con-
ference 2016 “Reaction-Diffusion Systems

main equation”,

in Mathemacis and Biomedicine”; Villa
Clythia, Sept 2016 (Fréjus, 77 > &) .

. “Soliton resolution for the critical non-

linear heat equation”, Nonlinear Waves
2016: Summer School, THES, July 2016
(Bure-sur-Yvette, 77 > A) .

. “Front propagation in predator-prey type

reaction-diffusion systems”, Patterns of
Dynamics, Free University of Berlin, July

2016 (Berlin, K1) .

in an anisotropic
Allen-Cahn equation”, Topics in Applied
Nonlinear Analysis: Recent Advances and
New Trends, Carnegie Mellon University,
July 2016 (Pittsburgh, KE) .

. “Stability of front solutions of the bido-

main equation”, Pacific Rim Conference
on Mathematics 2016, Seoul National Uni-
versity, June 2016 (Seoul, #H) .

. “Dynamics of order-preserving systems

IMA  Special
Workshop on Dynamics and Differential

with mass conservation”,

Equations, University of Minnesota, June
2106 (Minneapolis, K[H) .

“Front propagation in predator-prey type
reaction-diffusion systems”, International
Workshop on Nonlinear Partial Differ-
ential Equations and Applications, NYU-
Shanghai, June 2016 (Shanghai, #1[E) .



D. i#

1w GG (B 3 4, &) ¢ fWig
5 FifE R A

. B XE - BWemBE Vo (4 FERF
Bedtid) « JERUEMRIT Y (Z37R)

. kAR VIIL - SRS GG (4 K
Fhttim) - MRS R TR DD
TERUPE & fgbir iR~ T oD B G D g i

E. &+ - i

1. (L) Gt & (Ito Ryo):

the minimal travelling wave speed via the

Analysis of
methods of Young measures

F. XAMFZEY — A
@ ~iiiEEDHME (Editorial service)
1. Journal of Dynamics and Differential

Equations
2. Proceedings of Royal Society of Edinburgh

. Journal of Mathematical Sciences, Univer-

sity of Tokyo

. Bulletin of the Korean Mathematical So-
ciety

@ DO HEE N (Conferences organized)

1. 32— vay 7 IKIGHEBGRIZBIT 5
TR IR D D, 201741 H 18 H (H
WK .

. B4 TReaction-Diffusion Network in
Mathematics and Biomedicinel , 2016 4F
9H 19 H-23 H (Fréjus, 77 > &) .

.FMSP 3 =9 —2vay 7 [RIGHECH S
REZFDFEML, 2016 1 H 21 H (K
K.

. HREE MmeTgo® - 75028 H
AKoORZEHEONEE], 2015 10H31H (H
ILERE)

5. EB2 ITCMMA 2015 “Self-Organiza-
tion: Modeling and Analysis”J , 2015 4
10 H 26 H-29 H (BIAKREE) .
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. FMSP #r~—A 2 —)L T8GR E Y
Ubhra, 20154 7 H 27 H-28 H (R
R .

. EBE&5 TEQUADIFF 2015) v > a v
[Dynamics of Chemical, Metabolic, and
Gene Regulatory Networks] , 2015 4E 7 H
9 H-10 H (Lyon, 77 V&) .

H. AP 6Dy % —
(1) #¥¥—H1 (Mori, Yoichiro)
S5 0 BIFEHANWIEE
MM - (a) 2016 5 H 17 H-29 H
(b) 201741 A28 H-2H 12 H
FEFE . HA CKEI XY X KZFEUESIR)
BFT BOEERRY, BUEmEST, JERUR AR
IEEINA (activities) :
Research collaboration on the study of “bido-

main Allen-Cahn equation”.

(2) GRIETTE, Quentin

54y 1 JSPS ¥~ —7u 5 AEAWE
#AM - 2016 £ 6 H 21 H-8 A 24 H

EHEE: 77 VA (£yR) T KRERFERAE)
BT JERRIEARAT

IEEINA (activities) :
Research collaboration with the host professor
on reaction-diffusion systems and many discus-

sions with graduate students

(3) LTANG, Xing

53 0 B EFANE AR BB

IR : 2016 £ 11 H 1 H-20174E1 A 26 H
EFE . hE (hEBE R RS
B R AR

THEINZ (activities) :
One-month intensive course on traveling waves
in nonlinear diffusion equations and research

collaboration on nonlinear analysis

(4) HILHORST, Danielle
7 0 BTERAN WIS

O ¢ (a) 2016 411 H 6 H-13 H

(b) 2017 %2 H 11 H-18 H
E%# : 77X (CNRS £E#%ER)
B IR AR AT

IEEINA (activities) :

Research collaboration on nonlinear diffusion
equations and a lecture at Applied Analysis
Seminar (February 16, 2016)



(5) ALFARO, Matthieu

593 RUfEH A WIsEE

WM . 20071 H7H-21H

EE: 75V A (£ T REBHHR)
LA S e

TEBEINA (activities) :

Lecture at a miniworkshop (January 18, 2017)
and research collaboration on nonlinear diffu-

sion equations

(6) GILETTI, Thomas

73 0 RHEBAWIgeE

JAM - 20071 H 14 H-29H

EEE . 792 (8L —XKREHHR)
8P JERRIE RN

IEEINA (activities) :

Lecture at a miniworkshop (January 18, 2017)
and research collaboration on nonlinear diffu-

sion equations

1T
A, WIS

RO FEFISIIBOERI I BT 2 W RETH 5.
RRZ, ERPE 2 T — X 0 S FIE AR OREP
FEFRED L ST A =& I S5IZHEAN
B S5 TW AR &2 IRE T 5 &\ S i
BOMRIHREL T WS, ZnsDfM@EIZa v
Yo — XA Y O K S ICFEH o Rt
MNOEERMETH D, T OREMT BRI E
RKINTVWRIZEHDL ST, 2D X S AwifiE»
72ERET R —VOEKRTHEY) TR WZHIZ,
Z OEFIGEIE 4 TR, RAD F AR Bk
WA s AR RS 2 @RI B\ Tl
DOHEEE KD, T3 5 OFER % BT & BIET
3528 THb. BullFIERBBEILHAEAD
WM D ATV,

1. WRIEOEEMAT OMFLRED 5 B AR
LD E LTI, 11— L~ Vi & BR8pE
RED — M & AT E L@k, Maxwell D FifE
. Navier-Stokes D AFERN, BPEARD HREA %
XU & T 5EHE AR T 5 /FAT Dirichlet-
to-Neumann G412 & 2 fRERE S EDO — =
WEMESLU7Z, T 0lT, AIBEREICBIT5 R
HHLECZ Glid 3 5 FERE B L E G R T3 5
WIS 2 — BN W E - SHSAERE D
RO L FEEIMEIZE D CATWVWS,

2. PEESUR EBIE OBREMRIIR O T2 DI BT % b

&% (YAMAMOTO Masahiro)
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A2 Z itz L T0d. BEFTNAKT
Seis U2 MG R R TH 27217 Tlde <. gt
&M ZITBEDMEDIRIZK E 1 %
HEETE D, FXTOLIRISHIZK > THF
ERDRRBIZOLNEZ MR FTE 5, EY
MEEDIEB) 2 2011 FEEELARE, Mg L T1T > T
W5, BlZIX 2016 FEEIFLLTF O K 5 IZEZESR
ORI TERED S OREMI DT~ D AL
FTATN—=T - T—=Tay TEM#LE (§
D 2 DIFEZRH, RED D DIFBRETEIZ
TH5LDTHo72):
http://sgw2016.imi.kyushu-u.ac.jp/
http://faculty.ms.u-
tokyo.ac.jp/~a3inverse/SGW16Dec/
http://faculty.ms.u-
tokyo.ac.jp/~a3inverse/SGW17Feb/

X T X O RS S MEIRRAH 0, B
EERTLE ULAESEIC L DR’ SN, F
-2 e DR DOEFAMIFEEIT-oT WD, 7=,
BBOBERHA X T 4 7 )V — 7 TG BT
HIBEOTE LRI B U 7 il O B T 1k
Wk I iz,

My research field is inverse problems in math-
ematical sciences. In particular, I am study-
ing determination of parameters such as co-
efficients, nonhomogeneous terms in evolution
equations and determination of shapes of do-
mains from overdetermining data. Recently I
have started to study fractional diffusion equa-
tions comprehensively.

1. I published 11 refereed journal articles
between January 2016 and March 2017 with
The papers [3], [9], proved the

uniqueness for coefficient inverse problem for

coauthors.

partial differential equations in mathematical
physics including the Navier-Stokes equations,
Maxwell’s equations by Dirichlet-to-Neumann
maps. I have studied also inverse problems by
Carleman estimates ([2], [4], [7], [11]) and more-
over I have been intensively continuing com-
prenhensive researches concerning fractional
diffusion equations ([1], [5], [6], [8], [10]).

2. I have applied mathematics in oder to solve
problems in the real world such as industry.

Mathematics is not only a system of theories



but also is powerful machinery for solutions
of practical problems, by its character of
abstraction and generalization. Moreover by
applications, one expects more development
In 2016 I continued

activities of the mathematics for industry. I

of mathematics itself.

am one of the main organizers of ”Study Group
Workshop for Solving Problems from Industry
and Engineering” in August, December of
2016 and February of 2017 within FMSP
Graduate School Program and Cooperative
Math. Program:
http://sgw2015.imi.kyushu-u.ac.jp/
http://faculty.ms.u-
tokyo.ac.jp/~a3inverse/SGW /2015Dec/
http://faculty.ms.u-
tokyo.ac.jp/~a3inverse/SGW /index.html

The first was co-organized with Institute of
Mathematics for Industry of Kyushu Univer-
sity. Companies and engineers proposed prob-
lems and the participants composed mainly of
graduate students have worked towards practi-
cal solutions. In particular, at Study Group
in February 2017, we discussed mathemati-
cal methods for several subjects related to
Fukushima nuclear power plant accident in
March 2011 for the recovery. Moreover I have
continued joint research projects with compa-

nies.
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mamoto, Masahiro: “Strong maximum
principle for fractional diffusion equations
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2. Golgeleyen, Fikret and Yamamoto,
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problems for transport equations”, STAM

J. Math. Anal. 48 (2016) 2319-2344.
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and Yamamoto, Masahiro:*“” Carleman es-
timate for the Navier-Stokes equations and
an application to a lateral Cauchy prob-

lem”, Inverse Problems 32 (2016) 025001,
23 pp.

. Liu, J. J., Yamamoto, M. and Yan, L.

L.:“On the reconstruction of unknown
time-dependent boundary sources for time
fractional diffusion process by distribut-
ing measurement”, Inverse Problems 32
(2016), 015009, 25 pp.

and
Yamamoto, Masahiro:“Uniqueness in in-
verse boundary value problems for frac-
tional diffusion equations”, Inverse Prob-
lems 32 (2016) 015004, 16 pp.

Masaaki

Masahiro: “Carleman estimate and unique

and  Yamamoto,

continuation for a structured population
model”, Appl. Anal. 95 (2016) 599-614.

. Li, Zhiyuan, Luchko, Yuri and Yamamoto,

Masahiro: “Analyticity of solutions to a
distributed order time-fractional diffusion
equation and its application to an inverse
problem”, Comput. Math. Appl. 73

(2017) 1041-1052.

Oleg

Calderén’s

and Yamamoto,
Masahiro: “On
a system of elliptic equations”, Publ. Res.

Inst. Math. Sci. 53 (2017) 141-186.

problem for

Kian, Yavar and Yamamoto,

Masahiro: “On
ness of solutions for semilinear fractional
Calc.  Appl.

existence and unique-
wave equations”, Fract.

Anal. 20 (2017) 117-138.

Jiang, Daijun, Liu, Yikan and Yamamoto,
Masahiro: “Inverse source problem for
the hyperbolic equation with a time-
dependent principal part”, J. Differential

Equations 262 (2017) 653-681.
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Equations and its Applications ” 5# K
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overview and prospects, (2) Southeast
University Fit. HE. 2016 44 H 28 H

. (1) Inverse boundary value problems by
partial Cauchy data for Maxwell * s equa-
tions and Schrodinger equations: cases of
waveguides and cylindrical domains, (2)
New Trends in Theoretical and Numeri-
cal Analysis of Waveguides, Porquerolles
(IGESA), 77 A, 2016 4£5 A 18 H.

. (1) Mathematical analysis for inverse prob-

lems:around the viscoelasticity, (2) Uni-

versita degli Studi di Roma ”La Sapienza”,
o—<, 2016 45 H 30 H.

. (1) Forward and inverse problems for frac-
tional diffusion equations: some overview,
(2) 7 4th International Workshop on Com-
putational Inverse Problems and Applica-
tions 7, Shandong University of Technol-

ogy, Zibo, HE. 2016 47 H 10 H.

. (1) Inverse problems of determining mov-
ing sources in wave equation and heat
equation: some overview, (2) SIMAI 2016,
Politecnico di Milano, - 2V 7. 2016 4 9
H 15 H.

. (1) Well-posedness of initial - boundary
value problems for time-fractional diffu-
sion equations and inverse problems, (2)
Chemnitzer Symposium on Inverse Prob-
lems, Technische Universitat Chemnitz, F
AV, 2016 4£ 9 H 23 H.
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University, FFE, 2016 4 10 H 26 H.
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Society of Industrial and Applied Mathe-
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Vice President of International Society for
Analysis, Applications and Computation
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13. Honorary professor of East China Institute
of Technology (China)
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12.

13.

14.
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. Asymptotic expansion of Skorohod inte-

grals

. Asymptotic expansion for a martingale

that has a mixed normal limit distribution

. Malliavin calculus and limit theorems

. Precise estimate of the error distribution

of the Euler-Maruyama scheme

. Higher-order approximation of the distri-

bution of the power variation

. Construction of the quasi likelihood anal-

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

scheme

. Nondegeneracy of the statistical random

field and QLA

. Applications of the HY estimator to fi-

nance: the lead-lag estimation in the mar-
ket

. Statistical package for simulation and sta-

tistical analysis for stochastic differential
equations (YUIMA III Project)

Sparse estimation of stochastic processes

Adaptive estimation methods for stochas-

tic differential equations

Theory of ultra high frequency data anal-
ysis: point processes, lead-lag, and limit

order book

Prediction and model selection for volatil-
ity

Estimation for stochastic differential equa-

tions with jumps.

B. FE#iwX

1.

YUIMA Project Team: “The YUIMA
Project: A Computational Framework for
Simulation and Inference of Stochastic
Dierential Equations”, Journal of Statis-
tical Software, 57, no. 4 (2014) 1-51
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fusion processes”, Annals of Applied Prob-
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. N. Yoshida: “Asymptotic Expansions for
Stochastic Processes”, Rabi N. Bhat-
tacharya: Selected Papers, (2016) 15-32

. I. Muni Toke and N. Yoshida: “Modelling
intensities of order flows in a limit order
book”, Quantitative Finance, 17, no. 5
(2017) 683-701
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Inference for Stochastic Processes with
YUIMA: A Comprehensive R Framework
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to appear
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C. MEgaFExR

. Asymptotic expansion and estimation of
volatility. Stochastic Analysis and Statis-
tics 1, HEAKY (F1G*y X)) |

2016.4.22

. Quasi likelihood analysis and limit or-
der book modeling. Statistical methods
for dynamical stochastic models (DYN-
STOCH 2016),
France, 2016.6.8

University Rennes 2,

. Statistics for stochastic processes: inferen-
tial and probabilistic aspects. The 4th In-
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Copenhagen, Denmark, 2017.1.29-2.4,
FLEER" ASC:2017” Tl 217 5 7=.

19. Emil Joergensen, University of Copen-
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7' 2 A3 —K%®D Jonathan Nimmo & M
FFEWFZE T, @R KAV AT 2
direct scattering D EREE R (P EIEEE0
ERERTAIENTE. X561, TR
RRIZX I 2 I BRI ECE F W CTHiELA R 27
FVIr S EAEZ SN Tundressing | 254 %
BRI HERL T B Z &, RO AR KR
U7 WIREIBEECE VT, 30T, BERCA R
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WE, =Ta—)L-$VrIL: Ry -3k
43 @ Thomas Durt & VA -5 - Vv 2%
A4 1@ CBPF @ Samuel Colin & O ILFI#F
7T, RN ERR, 2V Y b X rogue
wave DB % T, de Broglie ®, &7
J15 D wave-monistic ZE T I & LTHIS
N TW5 [ldouble solution programme] D
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The research I conducted over the past year was
mainly concerned with the following four topics

in mathematical physics:

e In collaboration with Basile Grammaticos

and Alfred Ramani (Université de Paris
VII) T studied certain discrete Painlevé
equations which are obtained through de-
generation of discrete Painlevé equations
with Eél) symmetry. We concentrated, in
particular, on new discrete Painlevé equa-
tions that, at the autonomous limit, cor-
respond to non-QRT type mappings. In
several cases we were able to explicitly
construct the Miura transformations that
link these new equations to known discrete
Painlevé equations. A paper reporting on
these results is currently under review at a

peer reviewed journal.

Together with Basile Grammaticos, Al-
fred Ramani and T. Mase (the Graduate
School of Mathematical Sciences) I studied



general integrability criteria for bi-rational
mappings of the plane. Investigating a new
method for calculating the algebraic en-
tropy for mappings that enjoy the singu-
larity confinement property, we were led to
a technique which, compared to previously
known methods, allows one to obtain the
entropy for such mappings with incredible
ease. A paper reporting on these results is
currently under review at a peer reviewed

journal.

In collaboration with Jonathan Nimmo
(University of Glasgow) I constructed an
explicit solution (wave function) for the
direct scattering problem associated with
the ultradiscrete KdV equation. We also
succeeded in giving an explicit description
of the so-called ‘undressing’ transforma-
tion (in terms of the wave function for a
bound state) which eliminates an eigen-
value from the discrete spectrum, as well
as of the opposite, ‘undressing’, transfor-
mation (in terms of a generic wave func-
tion, i.e. not associated to a bound state)
which has the effect of adding an eigen-
value to the discrete spectrum. A paper
reporting on these results is currently un-

der review at a peer reviewed journal.

In collaboration with Thomas Durt (Ecole
Centrale de Marseille) and Samuel Colin
(Centro Brasileiro de Pesquisas Fisicas,
Rio de Janeiro) I am studying the mathe-
matical foundations of de Broglie’s ‘double
solution’ programme (a well-known wave-
monistic model for quantum mechanics),
in the light of the theory of nonlinear
waves, and of soliton theory and the theory

of rogue waves in particular.
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2015 4£ 8 .
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terion, at last 7, 2016 Joint Mathematics
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Society & the Mathematical Association of
America, Seattle, USA, 2016 & 1 H.

. Ultradiscrete inverse scattering and an el-

ementary linearization of the Takahashi-
Satsuma box-ball system, fAfFa##H, LMS
meeting: “Classical and Quantum Integra-
bility”, University of Glasgow, UK, 2016
£3H.

. A direct linearization of a Box&Ball sys-

tem with arbitrary carrier capacity, fAAF
i, Discrete Integrable Systems Work-
shop 2016, Tsinghua Sanya International
Mathematics Forum, Hainan, China, 2016
T4 H.

. Rogue waves: a nonlinear paradigm rele-

vant to quantum mechanics 7, FQXi work-
shop “Quantum Rogue Waves as Emerging
Quantum Events”, Ecole Centrale de Mar-
seille, France, 2016 4 6 H.

. Nonlinearity, non-locality and conserva-

FQXi workshop
Rogue Wayves
Events”, Ecole Centrale de
France, 2016 4 6 H.

tion laws, “Quantum

as Emerging Quantum

Marseille,

. Full-deautonomisation or how to obtain

the algebraic entropy of a map from sin-
gularity confinement, SIDE XII conference
“Symmetries and Integrability of Differ-
ence Equations”, Sainte-Adele, Québec,
Canada, 2016 4 7 H.

Singularity confinement, anticonfinement
and algebraic entropy, AMS Fall Western
Sectional Meeting, University of Denver,
Denver, USA, 2016 4F 10 H.
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F. MgEY — e A

1.

H.

1

. Journal

VIV EERSERT Mnstituts Internatio-
naux de Chimie et Physique, fondés par E.
A

=.

Solvay |

of Physics A: Mathematical and
Theoretical, Advisory Board Member.

. FQXi workshop “Quantum Rogue Waves

as Emerging Quantum Events”, Ecole
Centrale de Marseille, France (01/06/16—

03/06/16), co-organizer.

woaAPrsDE Y X —

. Alfred RAMANI (Ecole Polytechnique,

Paris) 16/11/14 ~ 16/11/29. Miura trans-
formations for discrete Painlevé equations

and integrable non-QRT-type mappings.



# # 1% (Associate Professors)

2B XBER (ASUKE Taro)

A, WESEREE

BEIRATI 72 R 27 N VIS W 1 12 48 E AT
2 EERE RGO Julia BE&PRMEEIZOWTHIZE
L7-.

I studied the Julia sets and characteristic
classes of holomorphic vector fields as well as

those of transversely holomorphic foliations.

B. F&Kim X

1. T. Asuke: “Independence and non-
triviality of rigid secondary complex
characteristic classes”, FHRMEMNTHFSCFr a4
7edk 1807, 74-79, 2012.

2. T. Asuke: “On Fatou-Julia decomposi-
tions, Ann. Fac. Sci. Toulouse”, 22
(2013), 155-195.

3. T. Asuke: “On independent rigid classes in
H*(WU,)”, Illinois J. of Math., 56 (2012),
1001-1343.

4. T. Asuke : “On deformations and rigidity
of the Godbillon-Vey class”, to appear in

Geometry, Dynamics, and Foliations 2013.

5. T. Asuke: “On Thurston’s construc-
tion of a surjective homomorphism
H?"*Y(BI',,,Z) — R: Translation of a
paper of Tadayoshi Mizutani, to appear
in Geometry, Dynamics, and Foliations
2013.

6. T. Asuke : “Transverse projective struc-
tures of foliations and infinitesimal deriva-
tives of the Godbillon-Vey class”, Inter-
nat. J. Math. 26 (2015), 1540001, 29pp,
Shoshichi Kobayashi Memorial Volume.

7. T. Asuke: “Derivatives of secondary classes
and 2-normal bundles of foliations,” J.
Math. Sci. Univ. Tokyo 22 (2015), The
special issue for the 20th anniversary, 893—
937.
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. T. Asuke: “Notes on ‘Infinitesimal deriva-

tive of the Bott class and the Schwarzian
derivatives’ ”, Tohoku Math. J. 69 (2017),
129-139.

C. My

. On Fatou-Julia decompositions of complex

dynamical systems, Geometry and Folia-
tions 2013, Graduate School of Mathemat-
ical Sciences, University of Tokyo (HA
E) , 2013/9/9.

. Construction of secondary characteristic

classes for foliations using the Chern-Weil
theory, BGamma School, Faculty of Sci-
ence and Engineering, Chuo University
(HAR) , 2013/9/18,19.

. Autour de la décomposition de Fatou-

Julia, Séminaire (Systémes Dynamiques),
Institut de Mathématiques de Toulouse,
2013/10/25.

. Autour de la décomposition de Fatou-

Julia, Groupe de travaille “Théorie
ergodique et syetemes dynamiques”,
Département de Mathématiques d’Orsay
(Paris), 2013/11/4.

. Autour de la décomposition de Fatou-

Julia, Séminaires de Géométrie analytique,
Institut de recherche mathématique de
Rennes (Rennes), 2013/11/28.

. Godbillon-Vey $4DZN & HEJe& D REMTHY 7 5

WA, NS I F— GBTEY S F—,
MRoY—tk3IF+—&R) , LMKE,
2014/6/6.

. Derivatives of the Godbillon-Vey class

and transverse projective structures of
foliations, 29th Summer Conference on
TOPOLOGY and its APPLICATIONS
(Sumtopo2014), College of Staten Island
(7 AV AERE) | 2014/7/23.

. On derivatives of secondary classes for foli-

ations, TG & 3 AMRE 2015 WiZELE



2, RERZEREEEIF—1v 2 (H
AE), 2015/10/28.

9. —RTHRIERBD Julia EEIZO2WT, &K
H¥ft I F—, ALy Y759 (FH),
2015/11/15.

10. A Chern—Weil construction for derivatives
of characteristic classes, Foliations 2016,
Bedlewo (A — 7 ¥ FILFHIE), 2016/7/16.

D. #%

1. BOERPARERE L BUAICB Y 2 RN e H
WZDOWTERFE U 7. (BB ATHERRE)

2. AR - AR S BRI e
T DWW TR U 7z, (B )

3. WD SRR - WD GBS Bl
7R FHRNIZ DWW TR L 7. (B FHIRaTi
ARFE)

4. Boddfeiam XH (HAEER) - FEAERBoaRE RIS 5%
I CRZEBE) : #ENFER (RT MBI
SO EBEDZNHFER) OEAKZEMHZON
Talige U7z, (B EE Rl - RPBess
PSR

5. S XB (BELRL AR ECES
W22 1% RI2DOWT] LU TAMKAR
EEERT o7 (EFIEERD .

S5E. &+ - i
F. X4 ge ¥ — v 2

1. s THEEMBEORMTY L ZOI5H ]
(FHBE KT, '16/12/9~11) , A,

—3# f§& (ICHII Shingo)

A. FRFEBEEE
aAVV¥a—&%v b7 — 7 @B R R Y
D=2 T TV —a il A ELT o
TW5.

WES v VXA %y bY — 2 DI KOS
EEWEROBEREF ) 7+ FHE 2TV
5. WEEEIZE ks, L& U THENADERS
FOEFHISA B2, RKEEICBITBEREF 2
) 5 - EERGTEERD B A L O BGP BER
BB 2PAEF IR 2 B U7z,

fa

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) in the university and the properties of
the propagation of interdomain routing infor-

mation via BGP.

D. %

1. BHEEE 1, 1L BRI 2 D T W <
FoepEIZRAaI Y a—XRERY N T —
J\ZBT B ERE & MR FEEIT K o TR
T5. 3EEAIHER)

2. ERHADRIZEHE DEFEEZ G 2ED
FEENT LD SN TWBIERHADR
Hr - NEY, TOERELR Y 2255
PrZ e BUTHEESHPERRZZRE L
B2, IR HAEEDOHEAREIZONWTH
Z, iam U7z, (BEFHAHRES 2
FE¥IF-))

3. TV —=%Y bHNFVADYL X Fa—
PNIVIRHBN A Y VT =7 ThHDBA VR —
2y MIED LS I TED XS IHE
HINTWEON, ZELZELOHENPSF X
CHRERZ S TWAI L ETE2HER T «
AH vy avEBUTHEAR. (BEFWH
WIS 2¥E¥ I

4. " IERACBEERE T OB 20RITRE L
KkUD22dH 545 HOWEREZ, 85 - B
B2 O & BEICRARIGHT 5 k%
Bo-we WS HEDS &, BFIZEITS
REaxy hOEREIERIZOWTHmL,
EBROEEZBRIINDRFa A LT
F LD,

(REFEBER )

F. Mg — e A

1. AARZAHRE S E i T Z B R 163
1Y X —% v AR EE2EEER
2. CHSRLEA R BAR BRI L A B 2 Bl &

MR Aay b7 — 2 HMHER



10.

11.

12.

13.

14.

15.

w5 A G A AS ok = 7R SUEAE R BURH
REXBERTBREZARER

. IBE R REETTE - BBUTBEHERES

BERSEARER

RS A NS PR S 5 T 2 6 o o i

FREAM 2= 2

. TIRAEEE A SRS Bl &= B 2% S R

EANE=EXSHlE=!

. Technical Program Committee member,

The 30th of the International Conference
on Information Networking (ICOIN 2016).

. Technical Program Committee member,

The 31st of the International Conference
on Information Networking (ICOIN 2017).

. Technical Program Committee member,

COMPSAC 2016: The 40th Annual Inter-
national Computers, Software & Applica-

tions Conference.

Technical Program Committee member,
COMPSAC 2017: The 41st Annual In-
ternational Computers, Software & Ap-
plications Conference, Emerging Advances
in Technologies and Applications (EATA)

Symposium.

Technical Program Committee member,
International Conference on Multime-
dia and Ubiquitous

(MUE2016).

Engineering 2016

Technical Program Committee member,
International Conference on Multime-
dia and Ubiquitous
(MUE2017).

Engineering 2017

Technical Program Committee member,
Conference on Signal Processing, Telecom-
munications, and Computing 2017 (SigTel-
Com 2017).

Technical Program Committee member,
International Symposium on Advances in

Applied Informatics (SAI’16).

Technical Program Committee member,
Second Symposium on Advances in Ap-
plied Informatics (SAT’17).
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16. Technical Program Committee member,
The Eighth International Conference on
Ubiquitous and Future Networks 2016

(ICUFN 2016).

17. Technical Program Committee member,
The Nineth International Conference on
Ubiquitous and Future Networks 2016

(ICUFN 2017).

18. Technical Program Committee member,
5th International Workshop on Computer

Image and its Applications (CTA-17).

SH BE$ (IMAI Naoki)

A. TSR

& Langlands X5t D3 {LIZB 9 5 Fargues
DFHUZENS Hecke AR Y T DIFLERIIT
DWTHR, ZTOWEL U THNDEREL LD
Rapoport-Zink 222 2\ T Harris-Viehmann
DFREDE D SL>T WD Z & % HN a[#tE o4
DO RNTHA L. & U T, Fargues D FHED
Hecke [EAEMHEED GL(2) DR Langlands
NITA=ZIIZHUTIEED Lo TWD Z & &k
BHU 7. Lubin-Tate 22 Df5E & ORIE A & X
BHEDTL A DK 5 Deligne-Lusztig fkiZ
DWTERU. £/, ENSREKOEENR
BT 2E R T B .

We studied a non-semi-stable locus in a Hecke
stack, which appears in Fargues’ conjecture on
a geometrization of the local Langlands corre-
We showed the Harris-Viehmann

conjecture for a Rapoport-Zink space at in-

spondence.

finite level, which covers the non-semi-stable
locus, under some HN-reducibility condition.
As an application, we showed the Hecke eigen-
sheaf property in Fargues’ conjecture for cus-
pidal Langlands parameters in the GL(2)-case.
We studied a Deligne-Lusztig construction for
a pair of forms in a relation with a research on
Lubin-Tate spaces. We completed a paper on
the potentially good reduction loci of Shimura

varieties.
B. F&KiwX

1. I. Gaisin and N. Imai : “Non-semi-stable



loci in Hecke stacks and Fargues’ conjec-

ture”, preprint.

2. N. Imai and Y. Mieda :

good reduction loci of Shimura varieties”,

“Potentially

preprint.

3. N.Imaiand T. Tsushima: “Local Jacquet-
Langlands correspondences for simple su-
percuspidal representations”, to appear in
Kyoto J. Math.

4. N. Imai and T. Tsushima : “Stable mod-

els of Lubin-Tate curves with level three”,
Nagoya Math. J. 225 (2017), 100-151.

5. K. Cesnavicius and N. Imai: “The remain-
ing cases of the Kramer-Tunnell conjec-
ture”, Compos. Math. 152 (2016), no.

11, 2255-2268.

. N. Imai :
curves over dyadic fields”, Kodaira centen-
nial issue of J. Math. Sci. Univ. Tokyo 22
(2015), 247-260.

“Local root numbers of elliptic

. N. Imai and T. Tsushima : “Cohomology
of rigid curves with semi-stable coverings”,
Asian J. Math. 19 (2015), no. 4, 637-650.

. N.Imaiand Y. Mieda: “Toroidal compact-
ifications of Shimura varieties of PEL type
and its application”, RIMS Kokyuroku
Bessatsu B44 (2013), 3-24.

. N. Imai and T. Tsushima : “Action of
Hecke operators on cohomology of mod-
ular curves of level two”, Math. Z. 273

(2013), no. 3-4, 1139-1159.

10. N. Imai :

of finite flat models”, Galois-Teichmiiller

“Dimensions of moduli spaces

Theory and Arithmetic Geometry, Adv.
Stud. Pure Math. 63 (2012), 251-262.

C. HEyExR

1. J@Fr Langlands X aD#MLIZEId 5 Far-
gues D TR, HEEE, FEKFERFHE,
2017 41 A 18 H.

2. Hecke A X v 7 DIEPLEH /7 & Fargues
DT, BHEGR&MAIE A& I+ —, KBk
%2016 £ 12 H 16 H.
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. Deligne-Lusztig construction for a pair of
forms, Morningside Seminar on Number
Theory, Chinese Academy of Sciences,
=, 2016 46 H 8 H.

. Deligne-Lusztig construction for a pair of
forms, MIT Lie Group Seminar, MIT, 7
AV 1, 2016 4E4 H 13 H.

D. i

1. BEGH - RBFEXE: X—=T7 7 b1 F%E
Al (BHEAZB - 4 4EEHERE )

2. BORFIER (RRE) - SRR ORI (%
BRI %)

3. BERlGEE (BEGRD . N—7 =z b
A R2eft], (s KRR PGS
MEREUTHE, 2017 #£ 1 H.

F. Mg — € A

1. WF9E5%E 2 “Workshop on Shimura varieties,
representation theory and related topics”
(F#RF, 11 H21 H-25 H) oA —#F
14—

#H —fA (UEDA Kazushi)

A WFERRE

Grassmann Z RIS 2 I T — 5RO R
X, Gy BEH Lie HEOEFHEZEM DD Calabi-
Yau ZE2RXXOW%%1T - 72,

We studied mirror symmetry for Grassmanni-
ans. We also have studied Calabi-Yau com-
plete intersection in homogeneous spaces of the

simple Lie group of type Gs.
B. FKiw X

1. Y. Nohara and K. Ueda: “Floer cohomolo-
gies of non-torus fibers of the Gelfand-
Cetlin system”, J. Symp. Geom. 14 (2016)
1251-1293.

2. A. Ishii and K. Ueda : “Dimer models and
crepant resolutions”, Hokkaido Math. J.
45 (2016) 1-42.



3. K. Chan, D. Pomerleano and K. Ueda :
“Lagrangian torus fibrations and homo-
logical mirror symmetry for the conifold”,
Comm. Math. Phys. 341 (2016) 135-178.

C. HeFExR

1. BV a5 ZHAM, 870 (3F) THiK
Y hAT Y — N, 2017 4 2 H.

in the
Moduli

spaces of sheaves and related topics, ZxH!

FERTITSERT, SRR, 2017 4F 2 H.

. The class of the affine line

Grothendieck ring of varieties,

. Mirror symmetry and Grassmannians, Sin-
gularities, Symmetries & Submanifolds,
University College London, B> K2 A
FUA,2017F1H.

. Calabi-Yau 3-folds in Grassmannians of

exceptional types, Workshop on mirror
symmetry and related topics, HCRFENT A
JeT, HERK, 2016 4 12 H.

5. Mini-course on mirror symmetry, Z4/E20 ¥

KRR, Vb, KEgERE, 2016 4 11 H.

The class of the affine line in the
Grothendieck The
4th Franco-Japanese-Vietnamese Singu-
larities, Chambéry, 7 Z > %, 2016 £ 11 H.

ring of wvarieties,

7. Compact moduli of K3 surfaces, BICMR
& IBS-CGP Joint Sympletic Geometry
Workshop, PR KAL &7V, HME, K
W ERE, 2016 4F 11 H.

. The affine line is a zero divisor in the
Grothendieck group, Categorical and an-
alytic invariants in Algebraic geometry,
Steklov Mathematical Institute, €A 27 7,
o7 IR, 2016 4E 9 H.

. Residue mirror symmetry for Grassman-
nians, Modern Interactions between Alge-
bra, Geometry and Physics, BALKT, 2016
6 H.

10. NCTS mini-course on mirror symmetry,
KMGRAETE D, ENZAERY:, HEER

[, 2016 4 6 H.

7

11. Dimer models, Non-commutative crepant
resolutions, Ulrich modules and general-

izations of the McKay correspondence, #{

PRERAT IR SE AT, RARKE, 2016 4E 6 H.

12. Residue mirror symmetry for Grassman-
nians, Workshop on Symplectic Geometry
and Mathematical Physics, Jb&{[EFRET
FZEH, AEERE: (FhEEANRIEFE) 2016
5 H.

D. i##%

1. ¥fa[*% XH : Frobenius 2123 % A

70 (BOERZEE - 4 R SLEEEER)

2. #HHRIF I F— [:Maclagan—Sturmfels {2
& 2#BlE “Introduction to Tropical Ge-
ometry” Ofiige (Fie BHIRRIERE 3 FAEHR)

BRI F— ¥ vay TITE B [Nk -
o & BERREEE | Oias (PrE AT

=)

WA I : WA AR (B
ST TR 5%

#75 %F (OGATA Yoshiko)

A. WFEREE

BT ROMENIF DM ETT> TV 5. IR
IZDWTU, B E FARRR & R IE N 5, BT A
PO RE AN EFIREBIZOWT, (FHRERR
OB 2 bW T2 T THTER. I
S E R 20X, B ZAE A DR A R B
IRPTEER DY, REER RIZBWTESREBOZ &
TH 5. Kz, V.Jaksic C.A.Pillet #% & & 12

FEEHTE FIRFBIZ B 1 2 B A 112X R
RSB R TH 5 Green-Kubo formula 7%, H %
VIBRHIZ AR RMD N7z I b e nws 2 &
ERAHNTEBIIR Uz, ZhE ALY Y 7 o)L 3
FVETN, BFNCHEERT 27 2V I 4V
ETIVIZHMATEZLI2LD, ZTNS5DETIVIZ
BT Green-Kubo formula 23 D 2D Z & %
AUz, 5612,V . Jaksic C.A Pillet,R.Seiringer
Bz e & 612, FPEHRIZE W TR B e
DIENAY TWPITHE L | N TV L & B
\ZHEERR L 7z

BOPHRIZDOWTIE, ~IRICEF AL VET LD



HLREITOWT, KIFEFBDVK D IO L %
MUz, £7-, BEOYHEIZ DWW T O FIRFER
DAGZDVWTIE, L —ZREIZOWTIZIED,
KFEFEA2ELZ e TER. ZoOERED
iz, BEREE (BT RTHLEID O —RITIE
AT H D) AT X DEMT S L
WHELZ %2R

LB TAL VYV ROEKIREBOMIEZTT> T
W5, BT HEIZB\WTHRRREZ 5 2 5 #HE T
FNIN =TV EIHEN S D, BTAE VRIC
BWTIE, THFE S RITH DI L h RS
N5, ZOFHORKEAEE, DZHDARY
MVORNZ (ROY A ZZDWT) —kkeF vy
TR TWEPEPNTREREBOME 2 D
LEELMETHE. MEZOF Yy T2 o7
RODENEHZHDDTNWDE., —fRIZART I
WF Yy TR TOREEICHLWEETH D
TRIZLRBREFAEVRIZDODVWT ZOMES
ER DB EIIBEOHEMTIEAEETH S, L
U —1RIGHRIZDWTIE finitely correlated state
I XN REE KRB LTEDY T2 T
AE, HERVEMEDE L ART MV F vy T
ForwnwsZeBHohTtnwg., SEEIX, Z
NEELNINI=ZT VDI FAT, ART b
NE¥ Yy T2ELHED0EEALEZ. 61T, 20
72 ZDWYHR 5 DDEMIZ L BREOIT %
fTo7-.

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 for-
mula for locally interacting Fermion systems
and spin Fermion systems. Furthermore, with
Prof. V.Jaksic, Prof. C.A.Pillet, and Prof.
R.Seiringer, I showed some function that ap-
pears in nonequilibrium statistical mechanics
can be seen as a rate function of a hypothesis
testing.

About equilibrium states, I am studying proba-

bility distributions in quantum systems. I stud-
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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.
Recently, I started a study on ground states of
quantum spin systems. In this setting, Hamil-
tonian is given by a sequence of self-adjoint ma-
trices. The existence of the uniform gap be-
tween the lowest eigenvalue and the rest of the
spectrum is an important issue which decides
the property of ground states. Recently, classi-
fication of such a gapped Hamiltonians attracts
a lot of attentions. In general, it is a hard prob-
lem to show the existence of the gap. How-
ever, if the space dimension is 1, there exists
a subclass which we can show the gap. This
year, I introduced a generalization of this class.
Furthermore, I characterized this class by five

physical properties.
B. F&&am X

1. Yoshiko

scopic observables in quantum spin sys-

Ogata Approximating macro-

tems with commuting matrices, Journal of
Functional Analysis 264 (2013) 2005-2033

2. Y. Ogata The Shannon-McMillan theorem
for AF C*-systems, Letters in Mathemat-
ical Physics 103 (2013) 1367-1376

3. Y. Kawahigashi, Y. Ogata, E. Stormer,
Normal states of type III factors Pacific
Journal of Mathematics 267 (2014) 131-
139

. S. Bachmann, Y. Ogata, C'-Classification
of gapped parent Hamiltonians of quantum

spin chains, Communications in Mathe-
matical Physics 338 (2015) 1011-1042

5. Y. Ogata, A class of asymmetric gapped
Hamiltonians on quantum spin chains and
its characterization I, Comm. Math. Phys.
348 (2016), 847-895.

6. Y. Ogata, A class of asymmetric gapped

Hamiltonians on quantum spin chains and



its characterization II, Comm. Math.

Phys. 348 (2016), 897-957.

. Y. Ogata, A class of asymmetric gapped
Hamiltonians on quantum spin chains and
its characterization III, Comm. Math.
Phys. First Online: 23 January 2017

C. HgHFER

1. Non-Equilibrium Statistical Mechanics,
Conference on von Neumann Algebras and
Related Topics, RIMS, 2012 4£ 1 A

. Hypothesis testing and non-equilibrium
statistical mechanics, Arizona School of
Analysis and Mathematical Physics, Tuc-
son, Arizona, 2012 4£ 3 H

. A classification of finitely correlated states,
Disordered quantum many-body systems,
Banff International Research Station, 2013
10 A

. Cl-classification of gapped Hamiltonians,
Subfactors and Conformal Field Theory,
Oberwolfach, 2015 4 3 A

5. Y. Ogata, A class of asymmetric gapped
Hamiltonians on quantum spin chains
and its C!- classification, International
Congress on Mathematical Physics, San-
tiago, 2015 4 7 A

. Y.Ogata, Classification of gapped Hamil-
tonians in quantum spin chains, MSJ-
SI Operator Algebras and Mathematical
Physics, 2016 £ 7 H

. Y. Ogata, A class of asymmetric gapped
Hamiltonians on quantum spin chains and
its characterization, Many-Body Quantum
Systems and Effective Theories, Oberwol-
fach, 2016 4 9 A

. Y. Ogata, A class of asymmetric gapped
Hamiltonians on quantum spin chains and
its characterization, QMath13, 2016 4 10
H
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2. ERMNTE TEHE . ERM T 1 OH
3. BERI RIS « BRI RO e
4. WD PRI T D AMTEE

F. WAMRSE S — B A

Journal of Mathematical Physics Editorial Ad-

visory Board

G. %H

H AU 2 B R B AR B B 2
201249 H 19 H

HABE S

gk £ (KATO Akishi)

A, WSS

fifi (quiver) & % DZE 5 (mutation) 1, 7 7 A
2 —RE e LIz, ARDR RO b Ar Y —-
B - RBORMY: - WKB i8S £3%
B L CTHNAEEE U TIHEEHEZED
TWa. Kz, fDZ5S] (mutation sequence)
& — VRERX 3 IRT AN BRAR D B AR I
SN, TORLEEZPAEE RN 5 F
BOMRBVBEL IS,

FAESPIRAR — G CRELTEERTE) & OILFERIZE
WT, R oNMERDY] v (quiver mutation
loop = 7 9 A X —R#D exchange graph ED
V—TIWTHE) 1T U, 2L g BRI Z(y) &K
NHRPEHEEHE Uz, ZHE ITFDO &S 4
UWHEEZRD, (1) Z(y) ERERDS] v DK
HEIERKEI S 7 hDH L TARETH O, Bimi
RE) FUI-—DAEREEEZOND, (2) A
RDF| v DERIZK L, BT XA 87 &k
Ry R I VEBRRNEZT, (3) ADE# T 1 >~
FUBERZDOART 6 HARIZERSI NS ¢
EUE, 774> - U —BITHIET % coset Btk
FAGREIC BN S 7 =)L I B (MR 7-R) SRR
RUT—HU., EHR g RFFMEDD & T Z(y)
AL 725, (4) reddening sequence &\
7T ADRAERF] v iz U, AEs L E X
A B 7 DO TEI N, combinatorial Donaldson-
Thomas invariant & —%(9 5,

0L g WA DFE A T51F. AR TR T
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HLHEAETH B, ZOHEIIKIREBIZNT S
HHEHmSM 2R T 72DIZ, c-vector TIREF T
SN b — 5 ZERBE LTEZ 200
HRTH D, Mgk, FIRAL K & KE 5K
(EHITHIE TEKRY) & DHEFAMIEIZE T,
Boltzmann weight % ¢- —JHRE & 3 5 53 HLRE
# (partition function) Z2E AU, ZOWE %
Nz, ZOREERIE, EIF5IBDHRLS 2D
DL g B GHEEFK DT A%4&) Dlhe
LTEITBIEHGEATE S, ZORR, 2l
B E £ 7200 g SR Dbk 2 I R WIEE %
FlEMNTN D,

Sl g WA BB AN T — X D A
MOERI N, AR TEARNROFEMIZIZ
BSRNDT, WD ERIZH B IL@EDME
(B L RN A AVASRE L S N

Recently quivers and their mutations play piv-
otal role in mathematics and mathematical
physics such as integrable systems, low di-
mensional topology, representation theory, al-
There

are various proposals which relate mutation

gebraic geometry, WKB analysis, etc.

sequences with gauge theories and/or three-
dimensional hyperbolic manifolds. In order to
study these proposals mathematically, it is use-
ful to associate invariants with mutation se-
quences themselves.

In a recent joint work with Yuji Terashima
(Tokyo Institute of Technology), we introduced
a partition q-series Z(vy) for a quiver mutation
loop 7 (a loop in a quiver exchange graph in
cluster algebra terminology). This has follow-
ing remarkable properties: (1) Z(y) is invari-
ant under “inversion” and “cyclic shift” of ~;
so it may be regarded as a monodromy invari-
ant. (2) Z(v) satisfies pentagon identities, sim-
ilar to those for quantum dilogarithms. (3) If
the quivers are of Dynkin type or square prod-
ucts thereof, they reproduce so-called fermionic
character formulas of certain modules associ-
ated with affine Lie algebras. They enjoy nice
modular properties as expected from the con-
formal field theory point of view. (4) If a muta-
tion sequence is reddening, then the partition
g-series is expressed as an ordered product of

quantum-dilogarithms; this coincides with the
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combinatorial Donaldson-Thomas invariant of
the initial quiver.

The idea of partition g¢-series is also applicable
to mutation sequences with free boundary con-
ditions (as opposed to mutation loops with pe-
riodic boundary conditions). In the joint work
with Y. Terashima and Y. Mizuno, we intro-
duce a new type of invariants which uses g¢-
binomial coefficients as local weights. This in-
variants turn out to be expressed as a ratio of
two combinatorial DT invariants.

The definition of Z(vy) requires only combina-
torial data of quivers and mutation loops, and
completely independent of the details of the
problem. It is hoped that a deeper understand-
ing of the partition g-series shed new lights on

dualities and quantization.

B. FERiwm X

1. Akishi Kato and Yuma Mizuno and Yuji
Terashima : “Quiver mutation sequences
and ¢-binomial

arXiv:1611.05969

identities”,  preprint

. Akishi Kato and Yuji Terashima : “Quan-
tum dilogarithms and partition g¢-series”
Communications in Mathematical Physics
338, 457-481 (2015)

. Akishi Kato and Yuji Terashima : “Quiver
mutation loops and partition g¢-series”
Communications in Mathematical Physics
336, 811-830 (2015)

4. IER Bz Lot — IoTD LRk & i
otk 2y — BRI HE 5145
5 2013 4F pp. 54-55
5. NIEESE sl “Eam & Yy BORRly 55 54 %
2 £ 2016 4F pp. 52-58
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1. “Quiver mutation loops and partition g-
series” Tropical geometry and related top-
ics HABZERBR A2y ¥ a VRhlEE
HEHRFHOL 2017 3 H.

. “Quiver mutation loops and partition g¢-

series” Tropical geometry and related top-
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ics FURR R AL AR SR BE 2016 4F 3
H.

“Quiver mutation loops and partition g¢-
series” International Conference on Geom-
etry and Quantization GEOQUANT 2015
Instituto de Ciencias Matemadticas (IC-
MAT), Campus de Cantoblanco, Madrid,
Spain, September 18, 2015.

“Quiver mutation loops and partition g¢-
series” Low dimensional topology and
number theory VII, Innovation Plaza, Mo-
mochihama, Fukuoka, Japan, 2015 4 3 H.

“Quiver mutation loops and partition g¢-
series” 77— VPG, B BERAUSMEIC B
VI B AR E LRSS — VR X SR o
A (R EER R FEEL RS ) —),
FOA TR, 2015 42 3 H

“Quiver mutation loops and partition g-
series” Representation Theory, Geometry
and Combinatorics Seminar, University of
California, Berkeley, USA, 2015 4 3 A

“Quiver mutation loops and partition g-
series” Aspects of Integrability in Math-
ematics and Physics, KPR K%, 2015
F3H

“Quiver mutation loops and partition g-
series” Aspects of Integrability in Mathe-
matics and Physics, M KT YT
gt > &2 —, 2015 4 1 H

“Quiver mutation, partition g-series and
quantum dilogarithms” HAREE4 - 2014
FEMFREDRIE BRI Ry V3
v, IREKRE, 2014 £ 9 A

MG O&RiO DR L ¥ — X B (1),
(2)] Geometric zeta functions and related
topics, A R, 2013 4£ 10 A.

a2

1. BOEYE AR % 1/ ARBCR I hr e

# 1, BOR oA (HSERIE - EE)
JEBH - RRESFE S - A O BER) 2R LT D
WTDRH & BFEADIBHIZOWT, &4
B RFZ% e BBV A SR, SRR 2016
F7TH4H~8H
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2. BIGHERL I : |7 %8 UG ORTFHRA
DAF (BERFYE - 4 FAEHEHER)

3. RFRBY I F - — BERYHEADFHE N
fRR 5 B K ORI MERR R (FRok - — %) ~
DAMGEE (BEEIRATIIPRE )

4. BERFARER II1 : XRED 72D DFZED b
Yy 7 A YR RGE & WS B - ) iR
N & % DfiEik - Google page rank 72 & (¥
EH AR A )

5. BURRECE - BEL T ORB (BB FHERER
FRI#ER)

6. BORABAEE (BEFAEMER PR E)

A% 2K (KAWAZUMI Nariya)

A. T
E-5EMI) - VHEIOEY 2T A BRI DAL
MEHSMZTEZEIZHB, T—ILETY -
foZxz7 - V-—WRKEL> TV rTav 08
B0V —REBMAEOFLTH B, AFHEN K
(RHZAK - 75) L OMLFAZEIC X D, B
H1Oaryy MiEOI-IV Ry - ) —
Birno> v TV o T4y 78D ) —REANDHE
AR Uz, ZOFRREZHEFESE LT

1. (AEPIR & OILFERFLE) EEDOER D E DI
oS nHlmEIcOWT, T ORATER
O [SEMHEER] AT —Y - YA AbD
TEFH QIR R A R E1F7- [B5] B3], AV
TPV OERESE 1 D6 [B5] 1FH X
DFFIZ X 55, Massuyeau K& Turaev
IS (Ann. Inst. Fourier. 63 (2013)) »34]D
—ffbz 52 T3,

2. (ABFEG & DILFESE) R DOER D & D[
SO onERE T VT MEEIZDWT,
T DEEARFEREO [FEfHERHER] OESTH-
T, BHRONV—T%2ZFE{TEEHD2EKDY —
REA, T—I K<y - U —RED5EML
CHEHARIIZER IR 52 ZFEBH LU 72, o
¥ LT Johnson #EF D3V gRTI VK
{207 & 5 % 7 (B3],

3. (ABFE & DILFEZE) RO D & D[
O s EsEa VN MITEIZDWT,
T O HAHREO [5EfHiEER] 2RI —IL R
<Y - bhw o7 - ) =MARBUZBE L TR



SHINMBEL B Z e B R LT, Zhizk
DY a vy HERIRUR O AT 7 fiR S
MWEEINEZ, FeXEHFH ML -4
T ZOHIIEADIMINZH 2 B4,

4. (BERACK (BHBRAEZLR) BLUOA
¥ G & DILFEHILE) Hhi R oR gD & BiitEA
HHAR DS BUZ B 1) 5 Turaev RN EST
DAEIZ Bernoulli AHEND Z & ZFHHA L.
[FIFEIZ Bernoulli #0283 % Kronecker 4
R D — Ak % & XAk UEERA L 72 [B10],

5. FHEL 0 OB S HiE I DWW T, FEEEEEK
IZ X BEERIBRICEET % Turaev REFINE
DT I NFREL X [B2], Turaev &
M D T > Y VKRR TREIFR I N
DX, THhHPHDTE 7=,

6. (Anton Alekseev [ (Geneve K), AEKH
& O Florian Naef [ (Geneve K) & D4L[H
5%) EROMED T s Nk a v 87 b
HIEZ DWW T, HHE O FEARED A2 il R & B2
RO framing Z@EENZEE L 72GE1Z, &
Jod A Vergne M@ %€/ L, 1EH]
BE M E—FRD Turaev REFIMFEDY formal
Rk EH DI L ERAAL 7, &<IT, IE
AR E b E'— Turaev RIGIMBEICHKT 2
Johnson Y[R RGO il S 13 A b
L—22& 35D LFAIETH S [Bl],

Siegel RZ2[IZH3ET % Laplace fEFZEIZBIL
T Kawazumi-Zhang A& &%, d’Hoker-Green-
Pioline-Russo 12 & > T 2 TEHAKEKTH
ZEMREINTWS, ZHIZH LU TIHEEEMT
N 3 CIXEABRBTIERWZ & 2L 72,

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

this discovery,

1. (a joint work with Kuno) We obtained an

explicit formula of the Dehn twist action
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on the “completed groupoid ring” of the
fundamental groupoid of any oriented con-
nected surface with non-empty boundary
[B5] [B3]. The original formula obtained
for the case where the boundary is con-
nected was due to us [B5], while another
generalization of our formula was given
independently by Massuyeau and Turaev
(Ann. Inst. Fourier. 63 (2013)).

2. (a joint work with Kuno) For any com-
pact connected oriented surface with non-
empty boundary, we proved that the stabi-
lizer of all boundary loops in the derivation
Lie algebra of the “completed groupoid

ring ” of the fundamental groupoid of the

surface is isomorphic to a completion of
the Goldman Lie algebra. As an applica-
tion, we constructed a natural and geomet-
ric variant of the Johnson homomorphisms

of the Torelli group [B3].

3. (a joint work with Kuno) We showed the
free vector space over the fundamental
groupoid on a compact borderd oriented
surface is a Goldman-Turaev involutive bi-
module. As an application, we found out
a geometric constraint on the image of
the Johnson homomorphism of the largest
Torelli group [B4]. For example, all the

Morita traces are outside of our constraint.

4. (ajoint work with Shinji Fukuhara (Tsuda
College) and Kuno) We proved that the
Bernoulli numbers appear in the value of
the Turaev comodule structure map at the
logarithm of a based simple closed curve
on a surface, and formulated and proved
a generalization of Kronecker formula for
the Bernoulli numbers [B10].

5. We computed the tensor description of the
Turaev cobracket on the genus 0 bordered
surface with respect to the group-like ex-
pansion coming from the exponential func-
tion [B2]. This was the first complete com-
putation of the tensor description of the

Turaev cobracket.

6. (a joint work with Anton Alekseev (U.



Geneve), Kuno and Florian Naef (U.
Geneve)) We formulated a variant of
the Kashiwara-Vergne problem for any
compact connected oriented surface with
a generating system of its fundamental
group and a suitable framing of its tan-
gent bundle, and gave a formal description
of a regular homotopy version of the Tu-
raev cobracket on the surface. In partic-
ular, the constraint of the Johnson image
coming from the regular homotopy Turaev
cobracket is equivalent to that from the
Enomoto-Satoh trace [B1].

With respect to the Laplacian coming from the
Siegel upper-half space, the Kawazumi-Zhang
invariant on the moduli space of compact Rie-
mann surfaces was proved to be an eigen-
function in genus 2 by d’Hoker-Green-Pioline-
Russo. We proved it is not an eigen-function of

the Laplacian in non-hyperelliptic genus 3.

B. FE#iwX

1. A. Alekseev, N. Kawazumi, Y. Kuno and
F. Naef: “Higher genus Kashiwara-Vergne
problems and the Goldman-Turaev Lie
bialgebra”, to appear in: C. R. Acad.
Sci.  Paris, Ser. 1. (preprint, arXiv:
1611.05581)

2. N. Kawazumi: “A tensorial description of
the Turaev cobracket on genus 0 compact
surfaces”, to appear in: RIMS Kokyuroku
Bessatsu (preprint: arXiv:1506.03174)

3. N. Kawazumi and Y. Kuno: “The
Goldman-Turaev Lie bialgebra and the
Johnson homomorphisms”, ‘Handbook of
Teichmueller theory’, edited by A. Pa-
padopoulos, Volume V, EMS Publishing
House, Zurich, (2016) pp. 98-165.

4. N. Kawazumi and Y. Kuno: “Intersections
of curves on surfaces and their applica-
tions to mapping class groups”, Ann. Inst.
Fourier. 65 (2015) 2711-2762.

5. N. Kawazumi and Y. Kuno: “The loga-

”

rithms of Dehn twists
ogy 5 (2014) 347-423.

, Quantum Topol-
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. N. Kawazumi, Y. Kuno and K. Toda:
“Generators of the homological Goldman
Lie algebra”, Osaka J. Math. 51 (2014)
665-671.

. N. Kawazumi: “Surface topology and invo-
lutive bimodules”, RIMS Kokyuroku Bess-
satsu B48 (2014) 1-23.

. N. Kawazumi and Y. Kuno: “The center
of the Goldman Lie algebra of a surface
of infinite genus”, Quarterly J. Math. 64
(2013) 1167-1190.

. T. Ishida and N. Kawazumi: “The Lie al-
gebra of rooted planar trees”, Hokkaido
Math. J. 42 (2013) 397-416.

S. Fukuhara, N. Kawazumi and Y.
Kuno: “Generalized Kronecker formula for
Bernoulli numbers and self-intersections

of curves on a surface”, preprint, arXiv:
1505.04840 (2015)
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. A tensorial description of the Turaev co-
bracket on genus 0 compact surfaces, 2015
4 6 H 4 H, French-Japanese workshop on
Teichmueller spaces and surface mapping
class groups, IRMA, University of Stras-
bourg. (7 7~ X)

. A tensorial description of the Turaev co-
bracket on genus 0 compact surfaces, 2015
6 H 22 H, ifEs THERUF & AUz
DR & ffehfr ) RS R 2 RO A S .

. HEHLEOHBOZEXDT VY IIVERIZDON
T, 2015 4 7 A 10 H, % 203 BB IEH
BlFakehis, BIRE RPN ERE
FR

. Algebraic aspects of the Goldman-Turaev
Lie bialgebra, 2015 4 8 H 21 H, workshop
?GRT, MZVs and associators”, Hotel Les
Sources, Les Diablerets. (A1 &)

. Mapping class groups and the Johnson ho-
momorphisms, I, II, 2016 & 2 H 8 - 9
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H, Berkeley-Tokyo Winter School ” Geom-
etry, Topology and Representation The-
ory”, Department of Mathematics, Univer-
sity of California, Berkeley (7 AU 74
R

. The Kashiwara- Vergne problem and the

Goldman-Turaev Lie bialgebra, I, 2016 4£
7 A 28 H, “ Workshop on Grothendieck-
Teichmueller Theories”, Chern Institute of
Mathematics, Nankai University. (H/[E)

. The Kashiwara-Vergne problem and the

Goldman-Turaev Lie bialgebra in genus
zero 2016 4E 10 H 20 H, “Pre-conference
MCM2016 ™ HEK T KB LR 22 52
Bt (B2 EME O — B OFF#EEH T
ASRY

. Some tensor field on the Teichmiiller space

2016 4 10 A 25 H OIST workshop:
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. Some tensor field on the Teichmiiller space
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de Lie et espaces des modules ', Section

de Mathématiques, Université de Geneve.
(A1)

Differential forms and functions on the
moduli space of Riemann surfaces 2017 4
1 H 30 H Séminaire Algebre et topologie,
IRMA, Université de Strasbourg. (77
Y A)
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7. Arthur Soulié K (Strasbourg K7%), 2017
EIHSH, hARuY— Kkt I+ —, ‘Ac-
tion of the Long-Moody Construction on

Polynomial Functors’

8. Lizhen Ji K (Michigan K%), 2017 4£ 3 H
10 H, hARBaY— K+ I F—+Lie #fdm -
FHw+ I+ — GHE+E I F—, ‘Satake com-
pactifications and metric Schottky prob-

lems’

AH RF (KIDA Yoshikata)

A. ARGEEEL

Dye (1959) (3, ffe 3 22 E A~ O HEAE FH % #E
[FERIFR DBLR D ARG L, £ DR Z Hn T,
ZOHT Dye I, T)VI— Rl 11, BEA R
EBIfR Ro DHEAMEZ R U, KT, ZOME—M:
%R U7z, Ornstein-Weiss (1980) &, FI&H# G
DOHHEBIERICH U, ZO#ERERES Ry &
FBLZ A 272121, G BERREIETH 2 Z o3
BEFDTHDI %2 RUT. TOHER, 240D
FEHOMIZIEERRBERELSE -6 3 h,
7z, PEMEVE D EIGE [ BB ER 12 B W\ THRE ) 22 5%
BRI Z DS IR o 72, Jones-Schmidt
(1987) 1%, McDuff (1970) 2 &5 74+ /4=
VR DL EM DR T Ty, FERIER R D
LRENE % FBRRE [R] DOHLIIDE TR
7=, 22T, EMEER R B LETH D LI, @
RXRo~R MBEDIDEEE WS, AJRHEHC
LHEHHETINT - FRREHAPLZETHDZ &
i, ZOWEREBERVREETH D L 20,
ZFD LI BEHZE DA RBIILETH D &V
5. Jones-Schmidt 1 X 512, ZRE L HEILNERRE
IECTHBZ & ZRUT. BOLDWFETIHE S, &
D & D LNEBRENARED L ENZ 72 B I &\ S [
Z L HITUT, I E IR E R B o RHARA 22 Rk
BEBEZLTWS, ZNE TOETIE, RERRE
ERED BB TH B, WNILATY T V) R—
FECHROPLE S DR EE2ERL, Thon
WOREIZRDZMEHSNIZLTER. HED
BHT S 285513, Bl Tucker-Drob (2014) 12
XVIcHI N, TR, B PLZETH ST
O DRBEFFFEMEIT SN2

SIEE L, BEBOLEORMERDRLZETH
52 %ML ZOXRE, FLOBNERT
Ho>THIEHATH 5. Tucker-Drob DFER “&7
EHOERIEENTIIZETH D" LifEL L,
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WD EMENFEEMFEI (virtual isomorphism)
DFTRIEFEIND Z DRI NS, HOLEME
MID LI BHARETHL TVWENE S 1%
B Z &, ZEMORHEUT I D7 DITIZBER
WRTHD. iz, ZEVED, WERGENEVEDF U
5 &S REEOBETEHAL TWA 25 2R
52 e BFABRICBEANTRTH S, WIBRENM:
R LOBBOEETERI NG 720D, TNAHE
FAE R EOEARBIECAL S Z 2212 D
WIS L. 2R ZEWED I, 5
ABEO T RO LI Z Y O —)L g
B ENEGTEHRL, Wt d 2 ERERTIZIZZE
< DEAH 72 PERER e O Z 2 BB D D, B
DLFENMEDRA T3 R 7255 < RlF7nwnd, B
PRI 7RI T OIFZE & A, HELSERIZ A>T
WE 7z,

Dye (1959) established fundamentals of orbit
equivalence relations for group-actions on prob-
ability measure spaces. Among other things, he
showed basic properties of the ergodic hyperfi-
nite equivalence relation of type II;, denoted
by Rg, and its uniqueness property. Ornstein-
Weiss (1980) showed that for a free action of
a countable group G, its orbit equivalence re-
lation is isomorphic to Ryq if and only if G is
infinite and amenable. This implies that many
group-actions are non-trivially orbit equivalent
to each other, and that amenability plays a ul-
timate role in orbit equivalence. Jones-Schmidt
(1987) characterized when an equivalence rela-
tion R is stable, in terms of central sequences
in the full group [R]. Here, we say that an
equivalence relation R is stable if we have an
R. A free ergodic

action of a countable group is called stable

~

isomorphism R x Ry

if its orbit equivalence relation is stable, and
a countable group is called stable if it has
Jones-Schmidt further-

more showed that any stable group is inner

such a stable action.

amenable. Through the question asking which
inner amenable group is stable, my recent re-
search is devoted to finding unified construc-
tion of non-trivial orbit equivalence. So far I
dealt with Buamslag-Solitar groups and groups
with infinite center, which are typical examples

of inner amenable groups, and clarified when



they are stable. The result on the latter groups
was recently applied by Tucker-Drob (2014) to
obtaining a characterization of stable groups
among linear groups.

In this year I showed that any central exten-
sion of a stable group is stable. This is non-
trivial even when the central subgroup is fi-
nite. Combining this with Tucker-Drob’s result
that any finite index subgroup of a stable group
is stable, we obtain that stability of groups is
preserved under virtual isomorphism. In char-
acterizing stable groups, it is indispensable to
know whether stability is preserved under such
a basic operation, and also under an operation
of groups which preserves inner amenability. It
is often easy to see that inner amenability is
preserved under basic operations such as vir-
tual isomorphism because inner amenability is
defined in terms of functions on that group. On
the other hand, it is much harder to obtain the
corresponding statement for stability because it
involves technical difficulty in handling central
sequences in the full group under such basic op-
erations. Although it is still far from obtaining
characterization of stable groups, I am going to
approach the goal through solving problems in

particular situations.

B. F&GX

1. Y. Kida, Splitting in orbit equivalence,
treeable groups, and the Haagerup prop-
erty, preprint, to appear in the Proceed-
ings of the MSJ-SI conference in 2014,
arXiv:1403.0688.

2. I. Chifan, Y. Kida, and S. Pant : “Prime-
ness results for von Neumann algebras as-
sociated with surface braid groups”, Int.
Math. Res. Not. IMRN 2016, no. 16,
4807-4848.

3. I. Chifan and Y. Kida: “OE and W* super-
rigidity results for actions by surface braid
groups”, Proc. Lond. Math. Soc. (3) 111
(2015), 1431-1470.

. Y. Kida : “Stable actions of central exten-
sions and relative property (T)”, Israel J.
Math. 207 (2015), 925-959.
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5. I. Chifan, A. Toana, and Y. Kida : “W™*-
superrigidity for arbitrary actions of cen-
tral quotients of braid groups”, Math.
Ann. 361 (2015), 563-582.

6. Y. Kida: “Stability in orbit equivalence for
Baumslag-Solitar groups and Vaes groups,
Groups Geom. Dyn. 9 (2015), 203-235.

7. Y. Kida : “Inner amenable groups having
no stable action”, Geom. Dedicata 173
(2014), 185-192.

8. Y. Kida : “Invariants of orbit equivalence
relations and Baumslag-Solitar groups”,
Tohoku Math. J. (2) 66 (2014), 205-258.

9. Y. Kida and S. Yamagata : “Automor-
phisms of the Torelli complex for the one-

holed genus two surface”, Tokyo J. Math.
37 (2014), 335-372.

10. Y. Kida : “Examples of amalgamated free
products and coupling rigidity”, Ergodic
Theory Dynam. Systems 33 (2013), 499—

528.
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plications, Kyoto University, 2017 4£ 2 H.
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TRIKF, 2016 4 10 A.
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. Stable actions and central extensions, The
9th MSJ-SI, Operator Algebras and Math-
ematical Physics, Tohoku University, 2016
E-H.

5. Inner amenable groups, stable actions,
and central extensions, Nagoya University,
Rigidity School, Nagoya 2016, 2016 £ 7 A.



6. Stable actions and central extensions, Von
Neumann Algebras, Hausdorff Research
Institute for Mathematics (K V), 2016
T H.

7. Stable actions and central extensions,
Geometric Analysis on Discrete Groups,
RIMS, Kyoto University, 2016 £ 5 H.

8. On treeings arising from Baumslag-Solitar
groups, International Conference on Non-
commutative Geometry and K-Theory,
Chongging University (H[E), 2015 4 12
H.

9. MENEREIZBE T 2 Bl DHERITDOWT,
£ HEKRT, 2015 4E 11 H.
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10. Mostow-type rigidity of the mapping class
group and its generalization, IGA/AMSI
Workshop:
Analysis and their Applications, the Uni-
versity of Adelaide (A —ZA 51 7), 2015

10 H.

Australia-Japan Geometry,

D. i##

1. BOERRZELRE BB o7 & R
FIZF O BRSO VWTHBEL
7. (BEF AT RS )

2. WOTENE (2R —LDH) : B - L&
BEAB OO WTH#FE L. (BEF
ATIIIAE A 28)

3. BRI - RN VIL : BIBURAT 2 D 2
WOWTH#EHE L. (BUERERE - 4 44
pliikr =

. RN VI 7 — ) AR LB E D HERE I
DWTH#HE L. (3HEEMITH#E)

5. fRATERERIEE 111 : b2 VI O NEIZiH -
Y Z T o7z, (3EAEMITHER)

6. BB I F—11: BEOESEE “8—2a
L—ya v king Uz, (e BRRER
3EAMIFEIF )

F. SIS — B &

1. AR, HGKARGEEE.
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2. MERS B, WILHWEZRA.

3. The second Australia-Japan Geometry,
Analysis and their Applications (2017 4
1H30H-2H4H), A—HFA1H—.

ik

G. %%

J

1. % 5 /EAZRERE, 2016 4F 10 A.

jtill &% (KITAYAMA Takahiro)

A. TSGR

%9, Stefan Friedl [k & Matthias Nagel [, %
7o, JRBEK & OHFEZEIZENT, 3 IRILE R
RN DA AT & 2 BRIK D EEARRE D FEIE L Bk
RIZ DWW T DS % 1T 572, Culler & Shalen %
SLo-FREEZ RRAKR N O iR D BAR 5D & A R AR BX
HOD BEANDIEHZ RS % HiEkE L L 7.
KRz, Z0HHEIE 3 IRITCEHRARDFEARFEDIEH
W20 U722 RRMEN O KRB 2 5 2 5. L
MU, H5 3IRITCERRIRN O AR 3 & gl
M7 SLy OHERTIXIE Z S aWnWZ 2561
T\W3. Culler-Shalen BEDIEE L LT, FHE
& T SL,- 1L AR N D BEAR O FRAR S 5 3
IRTTERRARA D B B FED 43 I i % k3 % 5
WwEE X272, F£72, Friedl K, Nagel k& iz,
3 TLE RN D2 T OEAE R ARE W 1, &
5 n BEFEHELUT, SL,-FEELRRMEND H 2 HH
g DM LN 6525605 Z L 3L 72,
WIZ, MEERK, PFFREK, FIRA—KE
DOILFEFFRIZENT, Mazur 12 & > THRIEE
7= Galois REUZXS T 2 =D OMEDFE S HEED
KB T BEPUI OV T DK R IT -7, £
T, HERMDTT, FOHEED SL-RE D
WA D1 U Alexander MIEED R U VINEE T
HBHZERUM. £LT, Galois RELDEE
ZI D Selmar MMEEIZ TS 5 REH p £ L B4
OB LT, Al Alexander JIEEIZAF
bEd 5 LB EEALE., £/, 50D 2
FEOH & 216 D SLy-REUZ T 5 L-Ba%0E I
RAZEIRE L 7=,

First, in joint works with Stefan Friedl and
Matthias Nagel, and also with Takashi Hara,
we studied essential surfaces in 3-manifolds and
character varieties of their fundamental groups.
Culler and Shalen have established a method



to construct nontrivial actions of a finitely gen-
erated group on trees from ideal points of a
curve in its SLa-character variety. The method,
in particular, gives essential surfaces in a 3-
manifold corresponding to such actions of its
fundamental group. There exists an essential
surface in some 3-manifold known to be not
detected in the classical SLy-theory. Extend-
ing Culler-Shalen theory, Hara and I presented
a way to construct certain kinds of branched
surfaces in a 3-manifold from an ideal point of
a curve in the SL,-character variety. Friedl,
Nagel and I proved that every connected essen-
tial surface in a 3-manifold is given by an ideal
point of a rational curve in the SL,-character
variety for some n.

Next, in a joint work with Masanori Morishita,
Ryoto Tange and Yuji Terashima we investi-
gated analogies for knot group representations
of two problems proposed by Mazur for Ga-
lois representations. We first showed that the
twisted Alexander module for the universal de-
formation of an SLo-representation of a knot
group is a torsion module under certain condi-
tions. Then as an analogue of the algebraic p-
adic L-function associated to the Selmar mod-
ule for the universal deformation of a Galois
representation we introduced an L-function as-
sociated to the twisted Alexander module. We
also explicitly computed the L-functions for
some 2-bridge knots and SLa-representations of

their groups.

B. F#iwX

1. S. Friedl, T. Kim and T. Kitayama :
“Poincaré duality and degrees of twisted
Alexander polynomials”, Indiana Univ.
Math. J. 61 (2012) 147-192.

2. S. Friedl and T. Kitayama : “The vir-
tual fibering theorem for 3-manifolds”, En-
seign. Math. 60 (2014) 79-107.

. T. Kim, T. Kitayama and T. Morifuji :
“Twisted Alexander polynomials on curves
in character varieties of knot groups”, In-

ternat. J. Math. 24 (2013) 1350022 (16
pages).
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4. T. Kitayama : “Homology cylinders of
higher-order”, Algebr. Geom. Topol. 12
(2012) 1585-1605.

5. T. Kitayama : “Torsion volume forms on
character varieties”, RIMS Kokyuroku

1836 (2013) 75-80.

. T. Kitayama: “T'wisted Alexander polyno-
mials and ideal points giving Seifert sur-
faces”, Acta Math. Vietnam. 39 (2014)
567-574.

. T. Kitayama: “Twisted Alexander polyno-
mials and incompressible surfaces given by
ideal points”, J. Math. Sci. Univ. Tokyo 22
(2015) 877-891.

8. T. Kitayama : “Normalization of twisted
Alexander invariants”, Internat. J. Math.
26 (2015) 1550077 (21 pages).

9. T. Kitayama and Y. Terashima : “On
PG Ls-torsions”, RIMS Kokyuroku 1866
(2013) 39-44.

10. T. Kitayama and Y. Terashima : “Tor-

sion functions on moduli spaces in view of
the cluster algebra”, Geom. Dedicata 175
(2015) 125-143.

C. My

1. Twisted Alexander polynomials and in-
compressible surfaces given by Culler-
Shalen theory, Quantum Topology and
Hyperbolic Geometry Conference, Yasaka
Saigon Nhatrang Resort Hotel, X b F A,
2013 45 H.

2. Character of higher

sional representations and splittings of 3-

varieties dimen-
manifolds, Global Analysis Seminar, Re-
gensburg University, K1 2013411 A.

. Cluster algebras and torsion functions on
moduli spaces, Infinite Analysis 14, BE{K
¥, 2014 3 H.

. Representation varieties detect essential
surfaces, Braids, Configuration Spaces and
Quantum Topology, HE A, 201549 H.



5. Representation varieties detect essential
surfaces I, II, Topology and Geometry of
Low-dimensional Manifolds, 2% B2+ K%,
2015 £ 10 H.

. Representation varieties detect essential
surfaces, Geometry of Moduli Space of
Low Dimensional Manifolds, =& K%,
2015 4F 12 H.

. Representation varieties detect essential
surfaces, Branched Coverings, Degenera-
tions, and Related Topics 2016, A &K,
2016 % 3 H.

. Representation varieties detect splittings
of 3-manifolds, Rigidity School, Nagoya
2016, A E KT, 2016 4 7 H.

fRBO Y= ZEEOPZBEEPDLONE
Z %, B D128 D EAKRAGHEE 2016, B
K2, 2016 4E 12 H.

10. Representation varieties detect splittings

of 3-manifolds, The second Australia-
Japan Geometry, Analysis and their Ap-

plications, SABKY:, 2017 4 1 H.
=

1. FERERERRIEESE IV - &% XE : 31T
ZRRAD b BT V=12 DWW T D AMEEZE. (B
BURZEBE - 4 FEAERER)

F. XAMFZEY — A

1. The 12th East Asian School of Knots and
Related Topics, The University of Tokyo,
February 13 — 16, 2017, Organizing Com-

mittee

% £% (GONGYO Yoshinori)

A, FFEHEE

SAEEL, Lille 85— KD A. Brouste T A & D
KR 24 72 IR AR IEE
i E OB EET 256106 5 G e
EREI>EWVIEDOTHRNY —LEMOBE L
M OLAICER I i [10) ITE ez, %
RBEEMNED T 7 ) SRKROERE, Wb
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% BAB TP SEE Birkar KICfERI N, ZD
AEAH DR & B K OIS HIZ DWW TSR 24T > 7.

In this academic year, I work out preptint [10]
with A. Broustet at Lille 1. In this work, we
study some conjecture for a structure of vari-
eties admitting non-trivial polarized endomor-
phism. We prove these conjecture for Mori
dream spaces and surfaces. Moreover 1 tried
to understand a proof of the BAB conjecture
which is stated about boundedness of singular
Fano varieties and solved by Caucher Birkar. I
also have tried to find some application of this

theorem.

B. i X

1. O. Fujino and Y. Gongyo : “On im-
ages of weak Fano manifolds II” Algebraic
and complex geometry, 201-207, Springer
Proc. Math. Stat., 71, Springer, Cham,

2014.

2. O. Fujino and Y. Gongyo : “On log canon-
ical rings” preprint (2013), to appear in

Kawamata 60.

: “On the anti-
canonical ring and varieties of Fano type”
Saitama Math. J. 30 (2013), 27-38.,

. P. Cascini and Y. Gongyo

: “On the mod-
uli b-divisors of lc-trivial fibrations” An-
nales de l'institut Fourier, 64 no. 4 (2014),
1721-1735.,

. O. Fujino and Y. Gongyo

5. P. Cascini, Y. Gongyo, and Karl Schwede :
“Uniformbounds for strongly F-regular
surfaces” Trans. Am. Math. Soc. 368,
No. 8, 5547-5563 (2016).,

. Y. Gongyo, Z. Li, Z. Patakfalvi, K.
Schwede, H. Tanaka, and H. R. Zong

“On rational connectedness of globally F-
regular threefolds” Adv. Math. 280

(2015), 47-78.,

. Y. Gongyo and S. Takagi : “Surface of
globally F-regular and F-split type” Math.

Ann. 364 (2016), no. 3-4, 841-855.,



8.

9.

10.

C.

1.

Y. Gongyo and S-I1. Matsumura : “Versions
of injectivity and extension theorems” to
appear in the Annales scientifiques de
IENS., arXiv:1406.6132,

Y. Gongyo, Y. Nakamura, H. Tanaka: “Ra-
tional points on log Fano threefolds over a
finite field”, to appear in Journal of the
EMS, arXiv:1512.05003,

A. Broustet and Y. Gongyo : “Remarks on
log Calabi—Yau structure of varieties ad-
mitting polarized endomorphism”, to ap-
pear in Taiwanese Journal of Mathematics,
special issue for the proceedings of the con-
ference ” Algebraic Geometry in East Asia
2016”, preprint (2016), arXiv:1607.01382.

FIBHFE &

On log CY structure of varieties admit-
ting non-trivial polarized endomorphism,

Higher Dimensional Algebraic Geom-
etry, Holomorphic Dynamics and Their
Interactions, IMS, NUS, Singapore, 3rd—
21st, Jan. 2017,

. On log CY structure of varieties admit-

ting non-trivial polarized endomorphism,

Workshop on algebraic geometry, Hanga
Roa, the Easter island, Chile, 18th—22nd,
Dec. 2016,

77 ) SRMAOERME L T DR, DT
Jb, B ARS, 11th-18th Nov. 2016,

. On log CY structure of varieties admit-

ting non-trivial polarized endomorphism,
Ts-
inghua Sanya International Mathematics
Forum in Sanya, =i, #1[#, 31st Oct.—4th
Nov. 2016,

Workshop on Spherical Varieties,

. Rational points on log Fano 3-fold over a

finite field, Higher Dimensional Algebraic
Geometry and Characteristic p, CIRM,
Luminy, France 12th—16nd Sep. 2016,

. PRREEE WUNE TOVE G, BT VR

U L EE K, 9th Sep. 2016,
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10.

D.

1.

. On log CY structure of varieties admit-

ting non-trivial polarized endomorphism,
AG seminar, KIAS, 19th Aug. 2016,

. On log CY structure of varieties admit-

ting non-trivial polarized endomorphism,
Rationality problem and selfmaps, RIMS,
Kyoto, 19th—22nd Jul. 2016,

. Rational points on log Fano 3-fold over

a finite field, WORKSHOP ON BIRA-
TIONAL GEOMETRY AND REDUC-
TION TO POSITIVE CHARACTERIS-
TIC, Edge days, Edinburgh, UK, June 3-5,
2016,

A few remarks on varieties admitting non-
trivial polarized endomorphisms, Tokyo-
Princeton algebraic geometry conference,
Princeton University, May 7-10, 2016,

WM Fiviim - 2 2BOBEBUERE, ¥
BIBCERL, & & O LB ARIZD
WTaHE U 7o (BRI &)

. RBEEATE: - REUEE XG - SR A

BISZT—5— - 74 akAVEIED
FAEMEIZ DWW TEEFR & AT o 7o (BELRZERE -
4 AW )

F. XAage s — e A

1.

2.

3.

REGTE I F—DHFEA,
BB < — 2 27 — )L 2016 HEEA,

Tokyo-Princeton algebraic geometry con-
ference D1HEE A,

. The 2nd Higher dimensional algebraic ge-

ometry Echigo Yuzawa symposium O

A,

X
i

. 2011 AREREETR B AL B AR
B A AR S EE,

. 2011 FFREHREIR PR FBHRBER A 7R R

i

9



4. 2011 FEEH _MEEKEREE.

H. s rooey x—

1. Zhixian Zhu, KIAS, #[E, #HTHEOWHIE,
16/06/12 16,0622

2. Christopher Hacon, University of Utah,
7 A Y 71, Study of MMP, 16/06/26 —
16/06/28,

3. Kenji Matsuki, Purdue K%, 7 A U 7, K
SRS OWIZ, 16/07/11 -16/07/13,

. Yongnum Lee, KAIST, §[F, Study of de-
formation theory, 16/10/25 —16,/10/26,

5. Luca Tasin, Rome Tre Universite, 1 X V
7, Study of the number of minimal mod-
els, 17/01/26 — 17/01/29,

6. Roberto Svaldi, 7> 7V v Y KR¥E 1 F
Y A, Study of foliations, 17/01/26 —
17/01/29,

7. Chenyang Xu, BICMR, H[E, Study of klt
singulariteis, 17/02/05 — 17/02/16,

8. Sung Rak Choi, Yonsei University, #& [,
Study of the cone of curves, 17/02/19 —
17/02/24.

%k E— (SAITO Norikazu)

BIREFE, BIRARE, Z5EIC X 2EE
B s R A O BEENT, Rz, SRR
fROFFOMEE %2 HET 2 BUHEFH A A ¥ — L DH
R ZTORERN, BLY, HREMRFOZDOD
fRITELER DR 2T > T\ 5. SEED TR
FITIRDED .

1) Stokes FHiRTREIZ XT3 5 HDIAALERE (im-
mersed boundary method, 1B %) Offfr%47-
7. IBIEIX, FEOMEZE TV X BEEEHWT
AT E UTHLY A, Stokes LI #E % Rz
A 138 % i > 7= Stokes Bl & U CTIERMIZHKW,
Bffilk a2 B 5FETHSH. Z1ld, Peskin
1977 12 & > TALDEADY I ab—ard
T-OIREINT, BEIZES T, ik (MK
M (MR R D BUE L & U TR
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JGHINT WA, RIF%ETIE, Dirichlet A5
R TOREHR Stokes HFEXZHLY LI, i) TV
2 B % A JIIZFF D Stokes AFREADBEIE, i)
EAME TV 2 BEIEE B 72 IERIAE Stokes e &
Stokes [ DR & DL (IERAMLERZE) , ii) iE
Hilfk Stokes MIE DRt (BEBUEERZE) (ZDW
TREMA i 21T 572, 2D & 5 ICfIE%E 51,
HEBTORELEmE BT 52 LT, K
MDOARE Z ML L, BR~ RRERE (RS
f:, B LFE) bz LY T<TaZ L
ZHI U 7. (RAEK E DILFEWZE)

2) FIAX Y Iab—avIilBN s MR
FMREIZR LT, N1 7V y REIO AR Galerkin
BRERIEARELZ. /EROWEL KT S
&, Galerkin ERMEZ HRICHEZTAF—L L
2o TH Y, B - ERRRME SV, X
Tz, A BRE IR DGR AT O REHE R 72 Bl G © 22
HENBMOIEANER, —MiziE, REfHET
FHIRFCE V. ENEBE AT, VXD EBED
VARV 7ZEMIZET 52 DAEREL T,
RN 2 AT\, BOBEZRIPCRROE T KL 7.
(BTFAkE DHLEBIZE)

3) R™ OERIRFEEL TR S 117z Poisson R
@ Dirichlet B& Ul RE D BROSFMAE % 519 5 72
O DAERE Galerkin EZRE L, RIEDEYIME
& BB R A 2 B HY U 7.

=
st

My current research theme is development of
numerical schemes to solve PDEs using com-
puters, in addition to verification of them and
their feasibility. Discretization of PDEs using
finite element, finite difference, and finite vol-
ume methods is the central concern of my re-
search. Some associated themes are the stabil-
ity of solutions (numerical and approximate)
and analysis of the asymptotic dependence of
errors on discretization parameters.

1) We studied convergence of the immersed
boundary method applied to a model Stokes
problem. As a discretization method, we dealt
with the finite element method. First, the im-
mersed force field is approximated using a regu-
larized delta function and its error in the W =1-»
norm is examined for 1 < p < n/(n — 1), n
being the space dimension. Then, we consid-
ered the immersed boundary discretization of

the Stokes problem and studied the regulariza-



tion and discretization errors separately. Con-
sequently, error estimate of order h'~® in the
WHl x L' norm for the velocity and pressure
is derived, where « is an arbitrarily small pos-
itive number. Error estimate of order h!~% in
the L" norm for the velocity is also derived with
r =n/(n—1— «a). The validity of those the-
oretical results are confirmed by numerical ex-
amples. This is a joint work with Y. Sugitani.
2) We proposed new hybridized discontinu-
ous Galerkin (HDG) methods for the inter-
face problem for elliptic equations. Unknown
functions of our schemes are u; in elements
and 4p on inter-element edges. That is, we
formulated our schemes without introducing
the flux variable. Our schemes naturally sat-
isfy the Galerkin orthogonality. The solution
u of the interface problem under considera-
tion may not have a sufficient regularity, say
ulg, € H*(Q) and ulg, € H?(Q), where
7 and Q9 are subdomains of the whole do-
main Q and I' = 9Q; N 9Ny implies the in-
terface. We studied the convergence, assum-
ing ulg, € H**() and u|g, € H'T5(Qy) for
some s € (1/2,1], where H'** denotes the frac-
tional order Sobolev space. Consequently, we
succeeded in deriving optimal order error esti-
mates in an HDG norm and the L? norm. This
is a joint work with M. Miyashita.

3) I proposed a discontinuous Galerkin (DG)
method for solving spherical symmetric solu-
tions of the Poisson equation in n dimensional
ball. T also proved the well-posedness and the

optimal order error estimate.
B. F&GC

1. N. Saito:

tive finite-element approximation for the

“Error analysis of a conserva-

Keller-Segel system of chemotaxis”, Com-
mun. Pure Appl. Anal. 11 (2012) 339-
364.

2. G. Zhou and N. Saito: “Analysis of the fic-
titious domain method with penalty for el-
liptic problems”, Jpn. J. Ind. Appl. Math.
31 (2014) 57-85.

3. N. Saito and G. Zhou: “Analysis of the fic-
titious domain method with an L?-penalty
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for elliptic problems”, Numer. Funct.

Anal. Optim. 36 (2015) 501-527.

. BBEE — . “Navier-Stokes HFERZ WA W
ARBERSMT, BHRTY, $H20%, 35,
2015 4£, 13-16

5. N. Saito and T. Sasaki: “Blow-up of finite-
difference solutions to nonlinear wave
equations”, J. Math. Sci. Univ. Tokyo,
23 (2016) 349-380.

6. N. Saito, Y. Sugitani, and G. Zhou: “Uni-
lateral problem for the Stokes equations:
the well-posedness and finite element ap-
proximation”, Appl. Numer. Math., 105
(2016) 124-147.

7. N. Saito and T. Sasaki: “Finite difference
approximation for nonlinear Schrodinger
equations with application to blow-up
computation”, Jpn. J. Ind. Appl. Math.,
33 (2016) 427-470.

8. G. Zhou and N. Saito: “The Navier-
Stokes equations under a unilateral bound-
ary condition of Signorini’s type”, J. Math.
Fluid Mech. 18 (2016) 481-510.

9. N. Saito, Y. Sugitani and G. Zhou: “En-
ergy inequalities and outflow boundary
conditions for the Navier-Stokes equa-
tions”, Advances in Computational Fluid-
Structure Interaction and Flow Simula-
tion: New Methods and Challenging Com-
putations, 2016, Birkhauser, 307-317.

10. G. Zhou and N. Saito:

methods for a Keller-Segel system: dis-

“Finite volume

crete energy, error estimates and numeri-
cal blow-up analysis”, Numer. Math. 135
(2017) 265-311.

C. HgaFExR

1. Energy inequalities and outflow bound-
ary conditions for the Navier-Stokes equa-
tions, Advances in Computational Fluid-
Structure Interaction and Flow Simula-
tion, March 19-21, 2014, Waseda Univer-
sity, Tokyo.



. Numerical blow-up results for nonlinear
wave equations, 2014 Japan-Taiwan Joint
Workshop on Numerical Analysis and Sci-
entific Computation, April 4-6 2014, Ky-

oto University

. Energy inequalities and numerical outflow
boundary conditions for the Navier-Stokes
equations (invited talk), CJK2014: The
Fifth China-Japan-Korea Conference on
Numerical Mathematics Ningxia Univer-
sity, Ningxia, China, August 25-28, 2014.

. Numerical outflow boundary conditions for
the Navier-Stokes equations, RIMS fifi5¢4
2= TR R OB & 253 2 BT
#1, 2014 410 H 8-10 H, HUABRZELEE
fi A At S

. ARRERE & A RAEME—ETERNE O
Keller-Segel € 7V &2, EIRAZFHEE
FEHERR, 201410 H 22 H, ®RKFEKR
Zhe B AR SR

. Mathematical and numerical analysis for
The 1st
Joint Conference of A3 Foresight Program:

flows and related problems,

Mathematics of Fluid Dynamics and Mate-
rial Science November 21-23, 2014, Inter-

national Convention Center, Jeju, Korea

. A unilateral boundary condition for the
Stokes
numerical outflow boundary conditions
(keynote lecture), FEF 2015: The 18th In-
ternational Conference on Finite Elements
in Flow Problems, March 16-18, 2015, Re-

gent Taipei, Taipei, Taiwan

equations with application to

. Discrete maximal regularity and the finite
element method for parabolic problems
(invited lecture), CJK2016: The Sixth
China-Japan-Korea Joint Conference on
Numerical Mathematics, August 22-26,
2016, NIMS, Daejeon, Korea

and the
boundary method, International Seminar

. Penalty methods immersed
on Applied Mathematics for Real-world
Problems II, October 28-29, 2016, Re-
search Institute for Electronic Science
(RIES), Hokkaido University
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10.

1.

. RMEBOET

. ATEECEEEE

(L) T

of the
method for the Stokes interface prob-

Analysis immersed boundary
lem, International Workshop on Mathe-
matical Science for Nonlinear Phenom-
ena, September 28-October 1, 2016, Hotel
Grand Terrace Obihiro

. R

RHRRCH - BUEfET O AFTREE.
AL —IRTREA - FERE TR DRI, B
Ry, WD AR OWHMERE, 1%
LIBCTR. (BREEER - BUEREN 3 A M U AR

. FFETBCH L BT < (RO SRR D

BT, BUGREE, Poisson HFERITHT
B ESERERERE. (BEERERE - 4 F
AT AR

IR T - IR ONE
o PP, (BRAHS - HRH 3 4E

A1) R

E. &4 - i<

(FRFERE L) Hil)sl Mit (SAKAKIBARA
Koya): Mathematical analysis of the
method of fundamental solutions with its
applications to fluid mechanics and com-

plex analysis

. (L) 248 EAd (SUGITANI Yoshiki):

Numerical analysis for interface and non-
linear boundary value problems for the

Stokes equations

% T

JON =

(CHIBA Yuki): % faf
fEI% _E D Poisson SHFEAIZK T B A E i
Galerkin ED L™ 525 2L

F. MgEY — e A

. International Journal of Computer Math-

ematics fREZE

. RSB ERER2E

H ARSI [JSIAM Letters] fm%e
&8

. AASEE S S WERE



5. RIMS ff7esE 2 TEIQMRITIC 17 1 7 BUfE A
MrZ DOFER 11 (2016 4F 11 A 18 20 H)
WK

6. EFED 72D DBURBEEG P THER L 47EH)
TO R & WAHE] (2016 427 A 15
H, BRRZEEREEREEIF -V 2R)

7. BREURAARIGER T2 5 IEA3 % B0
Bl Co#E [V Iab—varv L Mp.
% HifR] (2016 4£ 6 H 16 H, 21IKOMCEE
VI F v —=Fk—))

8. AL AMNZ IR A 7 7 7 3 —
(KAST) #pBaEE W%, Hflid iz
D, B> [, BoE) TOME B 1 K
BRGNSy 7, S (AT E
VBB T B ¢ IR BRI
5 3 [ TRRILAEAES B D« BRIRAT A ) |
54 7 T RRSEEOBIL (2016 4F 6
7-8 H, KAST)

H. s rone Yz —

1. Sotirios E. Notaris (National and Kapodis-
trian University of Athens) 2016 4F 11 H
17-22 H

F#BE HAX (SAITO Yoshihisa)

A, WA

(1) BFEEO BT LRI | BT 723857
SEEmIEEDOMEE LTW5B, quiver ¥ IFIEN
LZEREMZ T 706 HF L, quiver [T
LREBEHMEEEZEZ D, T DAL RRIRDREE
NYRVD T T2 IT V¥R % AR D BRI L
DEROELITIERBENEETE, I 51T
me U TRFHOMSRIEEL AR %
FERH U 7z E 72 [ARRD 515 TR RO BER e
DT A hREOEFEILE E B EICER T E
52 %53 U, £, LEOSHEELT, A;
B D Schubert ZHAD AR X T RERT Y — KD
REME 2 BRIK % SE 21T HRE U 72,

(2) BT HORHD L TEOMEE ; sly (RS
2 IR B RO B RIR TR DE O 7 >
B L ToRE 2Rz, BARIZIE, FED
EMERREE L O 7 >V ILEO BB 4 iRl %
SERICIRE LTz, FERE LT, sl (CAIRES 2
PRI RO AR GCREOE D, 7V IVE
LT VA FETIERAWZ & 2FFL 72,
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(3) WM~y rREDEXRBGwE DI ; M
V—hRIIMNEET D2~y FTREEZEHLEL, —&H
T4~y O EIT o, £ 1B
M~y r (RO R B % BR 2 HAOMmIZ IS
FHU. shifted Jack ZIHDOAREIIEIE 2 1 S H
IZU72, ¥ 5612 -KZ AR NDORk R & OFf%
HH ST U Tz,

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

quiver variety. We consider some Lagrangian

riety associated to a quiver.

subvarieties of the cotangent bundle of quiver
varieties and define a crystal structure on the
set of their irreducible components. Moreover,
we prove that it is isomorphic to the crystal as-
sociated with quantum groups. In the similar
way, the crystal associated with highest weight
irreducible representations of quantum groups
are realized geometrically. As an application,
we completely determine the chracteristic va-
rieties of intersection cohomology complexes of
Schubert varieties in type As.

(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 sly is not a braided tensor
category.

(3) Representation theory of elliptic Hecke al-
gebras and its applications ; We define a family
of new algebras so-called elliptic Hecke algebras
associated with elliptic root systems and prove
a comparison theorem between elliptic Hecke
algebras and double affine Hecke algebras.

As an application, we study multi-variable or-
thogonal polynomials and q-KZ equations by
using representation theory of elliptic Hecke al-

gebras.
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. PBW basis, quantum coordinate rings and

g-boson algebras, J. Alg. 453 (2016), 456-
491.

. Satoshi Naito, Daisuke Sagaki and Yoshi-

hisa Saito, “Toword Berenstein-Zelevinsky
data in affine type A, III: Proof of the con-
nectedness”, Symmetries, Integrable Sys-
tems and Representations, Springer Pro-
ceedinds in Mathematics and Statistics 40
(2013), 361-402.

. Satoshi Naito, Daisuke Sagaki and Yoshi-

hisa Saito, “Toword Berenstein-Zelevinsky
data in affine type A, I: Construction of
affine analogs”, Contemp. Math. 565

(2012), 143-184.

. Satoshi Naito, Daisuke Sagaki and Yoshi-

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

. Yoshihisa Saito ; “Mirkovié¢-Vilonen poly-

topes and a quiver construction of crystal
basis in type A”, Int. Math. Res. Not.
2012 (17), 3877-3928.
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1.

. On Elliptic Artin Groups,

. PBW basis,

Quantized enveloping algebras and their
UC. Berkeley (USA),

representations,

November, 2016.

Shanghai
Conference on Representation Theory,
Shnaghai (China), December, 2015.

. Geometric construction of crystal bases

and its applications ,Tongji University,
Shanghai (China), October, 2015.

. PBW basis, quantum coordinate rings and

g-boson algebras, Shanghai Workshop on
Representation theory, Shnaghai (China),
December, 2014.

quantum coordinate rings
and g¢-boson algebras, ICM2014 Satellite
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Conference on Representation theory and
related topics, Daegu (Korea), August,
2014.
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. Realization of crystal bases, The 2-nd

mini-symposium in Representation The-

ory, Jeju (Korea), December, 2012.
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affine type A, % 1 5 A & BFHED
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1. Bea Schuman (2016/4/3 ~ 8/2); Bea Schu-

She
stayed in Tokyo as a postdoctoral fellow of

man is a German mathematican.

JSPS. She studies representation theory of
quantum groups, and quivers. Especially,
she studied a combinatorial interpretation
of PBW bases of universal enveloping al-

gebras, in her stay in Tokyo.
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My research interest is in theory of differential
and difference equations in complex domains.
In particular, I have been studying special func-
tions and integrable systems in this field.
Recent results are as follows:

1. All of 4 4-dimesional Painlevé-type equa-
tions which is obtained from deformation the-
ory of Fuchsian equations, were formulated and
expressed in the form of Hamiltonian systems.
This is motivated by an attempt to classify the
4-dimensional Painlevé-type equations.

2. 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).

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

fication of rational elliptic surfaces. We also
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construct a kind of Bécklund transformations
of the Hamiltonian systems.

4. We constructed “middle convolution” for
linear g-difference equations of Fuchsian type.
Some important properties of the transforma-
tion are proved (joint work with YAMAGUCHI
Masashi).

B. #FFzim X

1. H. Sakai :“Ordinary differential equations
on rational elliptic surfaces”, Symmetries,
Interable Systems and Representations,
Springer Proceedings in Mathematics &
Statistics 40(2012) 515-541.

2. H. Kawakami,
Sakai:

dimensional Painlevé-type equations, Al-

A. Nakamura, and H.

“Toward a classification of four

gebraic and Geometric Aspects of Inte-
grable Systems and Random Matrices,
AMS Comtemporary Mathematics 593
(2013), 143-162.
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1. Rational surfaces and geometry of the
Three days of the
Painlevé equations and their applications
(Roma Tre University, Italy) 2014 4 12 H.

Painlevé equations:

2. Linear g-difference equations and g-analog
of middle convolution (joint work with M.
Yamaguchi): Moduli Spaces of Connec-
tions (Renne, France) 2014 4 7 H.

3. Monodromy preserving deformation and
4-dimensional Painlevé type equations:
Workshop on Integrable Systems (Univer-
sity of Sydney) 2013 4% 12 H.

. Degeneration scheme of 4-dimensional
Painlevé-type equations (joint work with
H. Kawakami and A. Nakamura): Joint
Mathematics Meetings AMS Special Ses-
sion (Hynes Convention Center, Boston,
USA) 2012 4 1 H.

5. Ordinary differential equations on rational
elliptic surfaces: 7> HfERNDRE (FRAK
%) 2014 4F 10 H.



6. Toward a classification of 4-dimensional
Painlevé-type equations: Various Aspects
on the Painlevé Equations (&% KZHLA)
2012 4 11 H.

7. Studies on the Painlevé equations: 1435
A OMEIMZE (RK) 2013 4£ 12 A H
AREE S, MRS R SR (I
KF¥) 2015 4 3 H.

Differential
and Differece Equations (Laboratoire Paul
Painlevé, Lille, France) 2015 4F 10 H ;Joint
Mathematics Meetings AMS Special Ses-
sion (Washington State Convvention Cen-
ter, Seattle, USA) 2016 4 1 H.

8. Discrete Painlevé equations:
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A. TRFEEEE

Kontsevich (Z& 327 7 7h®0 Y —DMERIZ,
KEOHABMRKEDOY Y TV 7 F 1w 25 Lie
REBDFEOY -8 WIGTHEY 2712/l
AFRERY—DROBEELERE S Z 5. WEE
JEETIZH 8 E, HH Lie REDGAED Y
TV T4y 24 Lie REDORE & Z OB
HIFIZDWTHNT, BARNZR R IZLA RO
DTHD. (1) HHEBLE, HAEHKE DA
W22\ T, Bartholdi 23&0lm U728 7 D
HHEHBEO/MEE RO 11 AR AER
V—HOBHN 1 THEHLVWIFERIIOVWT, *
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DRIEEHZ > > TV o T 14y 74 Lie fRED
T =V DFREZ@E L TH X2, (ii) Gwénaél
Massuyeau & O LFGFLFLIZENWT, #iE D+
EH Y —[FAGEHOHLRAR b L — AMERBL %
FEOREOY—HEBEEOLZ iz,
ORI 2 HhE O &€ 1 Y —[FAIBERE O A H
T =)V EDBIEHIHTH H Z L 2R L. 2D
FERORE LT, fhrmosE 0 Y —[FABEO INERY
MO 4 RGEHRER Y —[[AEA LA R L &
MRS NIz, (iii) 2 HAREEERH TAZ 2 B HAS
HRE DM Lie REDERS Lie REDOHEE %
PR, ZD 2R AERY —HEMNIEEHPATH S
ZEmFAEAL 7.

The theory of the graph homology due to Kont-
sevich gives a deep connection between the ho-
mology of symplectic derivation Lie algebras
of various types of free algebras and the co-
homology of the corresponding moduli spaces.
This academic year, I studied the structure of
the symplectic derivation Lie algebras of the
The de-

tails are as follows. (i) In a joint work with

free Lie algebra and related topics.

Shigeyuki Morita and Masaaki Suzuki, we com-
puted some part of the abelianization of the
symplectic derivation algebra and gave another
proof of Bartholdi’s result that the 11th ratio-
nal homology group of the outer automorphism
group of a free group of rank 7 has rank 1.
(ii) In a joint work with Gwénaél Massuyeau,
we applied the extended Morita trace homo-
morphism for the homology cobordism group
of surfaces to the above homology group. We
showed that the rational abelianization of the
homology cobordism group for a general sur-
face is non-trivial. As a corollary, we obtained
a finite type invariant of homology cobordisms
of surfaces which is additive and invariant un-
der 4-dimensional homology cobordism. (iii) I
studied the structure of the dihedral invariant
Lie subalgebra of the derivation Lie algebra of
the free associative algebra and showed that its

second homology group is non-trivial.
B. F#Gm X

1. T. Sakasai :

sentations for mapping class groups and

“A survey of Magnus repre-

homology cobordisms of surfaces”, Hand-
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. T. Sakasai and H. Goda :

W - PR

. T. Sakasai :

book of Teichmiiller theory volume III (ed-
itor: A. Papadopoulos), (2012), 531-594.

“Homology
cylinders and sutured manifolds for homo-
logically fibered knots”, Tokyo Journal of
Mathematics 36, Number 1 (2013), 85—
111.

. T. Sakasai, S. Morita and M. Suzuki :

“Abelianizations of derivation Lie algebras
of the free associative algebra and the free
Lie algebra”, Duke Mathematical Journal
162, Number 5 (2013), 965-1002.

ISZNVT— L TEL
O EGIEREAM, HAFE A, 2013.

. T. Sakasai, S. Morita and M. Suzuki : “In-

tegral Euler characteristic of Out Fy1”7, Ex-
perimental Mathematics 24, (2015), 93—
97.

. T. Sakasai, S. Morita and M. Suzuki :

“Computations in formal symplectic ge-
ometry and characteristic classes of mod-
uli spaces”, Quantum Topology 6, (2015),
139-182.

“The Magnus representation
and homology cobordism groups of ho-
mology cylinders”, Journal of Mathemat-
ical Sciences, the University of Tokyo 22,
(2015), 741-770.

. T. Sakasai, S. Morita and M. Suzuki :

“Structure of symplectic invariant Lie sub-
algebras of symplectic derivation Lie al-
gebras”, Advances in Mathematics 282,
(2015), 291-334.

. T. Sakasai, S. Morita and M. Suzuki : “An

abelian quotient of the symplectic deriva-
tion Lie algebra of the free Lie algebra”,

To appear in Experimental Mathematics.

T. Sakasai, S. Morita and M. Suzuki :
“Symmetry of symplectic derivation Lie al-
gebras of free Lie algebras”, To appear in
RIMS Kokytiroku Bessatsu.
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AR A EBEET =, IKSKRF, 2015 4F
12 H.

. HHREOINBE RO A aRED Y —

12D\ T, SIS R FE SO
BRI, SR, 2016 4 1 H.

. Convex polytopes from fatgraphs, f7AHH

LR, KRB TS S HM PR, 2016
£1H.

. Johnson-Morita theory I, II, III, Win-

ter Braids VI: School on braids and low-
dimensional topology, Université Lille I
(France), 2016 4F 2 H.

. Cohomology of the moduli space of graphs

and groups of homology cobordisms of sur-
faces, BERREE & MEHZEM D bR T Y — L f#
e, SHERE BERAENTIISERT, 2016 4F 6 H.

approaches to Mumford-
Morita-Miller classes, MCM 2016, J##E%}
FHET KRR, 2016 4 10 A.

. An abelian quotient of the symplectic

derivation Lie algebra of the free Lie al-
gebra, NRBY—& a2 a—4% 2016, »
Ly Y754, 2016 4F 10 H.

. Cohomology of the moduli space of graphs

and groups of homology cobordisms of sur-
faces, AP Y — kL I F—, HEKE,
2016 4 11 H.

. On the dihedral invariant Lie subalgebra

of the associative symplectic derivation Lie
algebra, GD2016— /> FIFHEE & BESUEE,
IR AL FRL A MR T, 2016 4E 12 .

Homologically fibered knots and closed 3-
manifolds, FUFAY: b KRV —£ 35—,
PR, 2017 42 H.
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1. (fB+) 5+ EBES (IMAMURA Shiro): On
embeddings between outer automorphism

groups of right-angled Artin groups.

2. (L) % A% (SEKINO Nozomu):
Genus one fibered knots in 3-manifolds
which have reducible genus two Heegaard

splittings.
F. XA fsE s — e A

1. 52 GD2016—5y [FIAEEE & i E
(2016 4 12 A, SGRRIEAA LG SRR TE
THRT), HEEEA.

2. WHFeEELs: 2 IR DA & 2 DR (2017
1A, REUREE), HEEA.

3. EBRIFZEEE%: The 12th East Asian School
of Knots and Related Topics (2017 % 2 H,
BURK), Local Organizing Committee.
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4 B #F (SASADA Makiko)
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o FEAEIELE TV OFRMASIERBIRD, B (R
BNZ) ME—DHI SN T WA EFFEI T4
BlEEHZ ] 2IFENTWS. ZOFED
Br 2501k, BRI LR
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% REGHY - BT e i SER L E S 2
T, ETMZE SRR R AL
VT AERE, MEEMIZET S CV EIR
EEATEHIETHOMZUE., 72, Z
OfERZEZHNT, HEEDOETIVIZH LA
NI MVFX vy TOFHIZ AW WH LW
FEE 52 7. AR BRasEE KL ot
FETH 5.

o NHRZFEAEFRIZN T 2 HEEA D RS
FRIRIZ BT, FERRIE D 2 W ITARIE R
LB ANz DR AR LTHE LN
5. ZDOMEIRAFERDILEGRENE, Green-
Kubo formula iZ &> TE X 6, BHRB
2RO, AEMEFILVTIEZIOESMEIZ
HUAZf# %5, Green-Kubo formula @ 5
HEHZRIHD A THEREBUIE L 5. T4
5, Grren-Kubo formula OEY7TEIL 0
Thd. BxE, ZOHENEOLOH, OF
D Green-Kubo formula OEHZ2IEA 0 T
S, RIFAEED, WS REIZDOW
TR ZIT, EHHE N ERTH L 2D
L2 BB TH B0, WHb o
EWHZ e ERUT.

o T3 T DORERI B E) % N 2 7= SR FIHRE)
FH#D, Kot (1, 2®on) TOIRIL
X — DEBILENS D 2T DOWTHAR T, 1
BOSIRIZE->T, ThETHISNT W
ERMED Y AL ERIRDAT—) VT D
BELRHSLNDZ 2R U, REFZEIE
BREER KL OIFEETH S.

¥, MMl 774 F v AZBIFAFELETIL
THWONIHERMD A EZED LT L
G FEEOMRBINREEICER L, A7V 2 v offi
M (— M R RSy 5 R A D R o BEEL D HAF#H
THALND) OELEHREIZIGHT 258 %17-
Tz, RIFFRIEHBABN KL OXFEFETH 5.

I am working on scaling limits for large scale
interacting stochastic systems, in particular the
hydrodynamic limit for non-gradient systems

and superdiffusive behavior of energy in a chain



of harmonic oscillators. Recently, I obtained

following results:

e To prove the hydrodynamic limit for non-

gradient interacting particle systems, ap-
plying the gradient replacement is a stan-
dard and unique strategy so far. Its essen-
tial part is the so-called characterization of
closed forms. To understand the common
structure of the characterization of closed
forms among different models, we intro-
duce a CW complex (or de Rham com-
plex) associated to a configuration space
and see the characterization theorem of
closed forms from algebraic and geometric
points of view. With this new observation,
we have an alternative proof of the original
characterization theorem, which does not
require the sharp estimate of the spectral
gap, for the class of lattice gases that are
reversible under the Bernoulli measures.

This is a joint work with Yukio Kametani.

In the diffusive hydrodynamic limit for a
symmetric interacting system, a possibly
non-linear diffusion equation is derived as
the hydrodynamic equation. The diffu-
sion coefficient of the limiting equation is
given by Green-Kubo formula and it can
be characterized by a variational formula.
In the case the system satisfies a gradi-
ent condition, the variational problem is
explicitly solved and the diffusion coeffi-
cient is given from the Green-Kubo for-
mula through a static average only. In
other words, the contribution of the dy-
namical part of Green-Kubo formula is
0. We consider the converse, namely if
the contribution of the dynamical part of
Green-Kubo formula is 0, does it imply the
system satisfies the gradient condition or
not. We show that if the equilibrium mea-
sure is product and its L? space is separa-

ble, then the converse also holds.

We consider a system of harmonic oscil-
lators in a magnetic field perturbed by a
stochastic dynamics. We study the anoma-

lous behavior of the thermal conductivity
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in one- and two-dimensional systems and
showed that its exponent of the scaling pa-
rameter is in a different universality class
from the one without the magnetic field.

This is a joint work with Keiji Saito.

Also, I study an algebraic structure of vector
fields appearing in the major financial diffusion
models and its application for the numerical
approximation of the price of an option, which
is given as an expected value of some function.

This is a joint work with Yusuke Morimoto.

B. i X
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B.Xie: “Fluctuations in an evolutional
model of two-dimensional Young dia-
grams”, Stochastic Process. Appl. 123
(2013), no. 4, 1229-1275.

2. M. Sasada: “On the spectral gap of the
Kac walk and other binary collision pro-
cesses on d-dimensional lattice. Symme-
tries, integrable systems and representa-
tions”, Springer Proc. Math. Stat. 40
Springer, Heidelberg, (2013), 543-560.

3. S. Olla and M. Sasada: “Macroscopic en-
ergy diffusion for a chain of anharmonic os-
cillators”, Probab. Theory Related Fields
157 (2013), no. 3—4, 721-775.

4. M. Sasada: “Stochastic energy exchange
models with degenerate rate functions.
XVIIth International Congress on Mathe-
matical Physics”, World Sci. Publ., Hack-
ensack, NJ, (2014), 344-350.

5. C. Bernardin, P. Gongalves, M. Jara, M.
Sasada and M. Simon: “From normal dif-
fusion to superdiffusion of energy in the
evanescent flip noise limit”, J. Stat. Phys.
159 (2015) no. 6, 1327-1368.

6. M. Sasada: “Spectral gap for stochastic
energy exchange model with nonuniformly
positive rate function”, Ann. Probab. 43
(2015) no. 4, 1663-1711.

7. Y.Kametani and M.Sasada “A new ap-
proach to the characterization of closed



forms in the nongradient method ” , RIMS
Kokyuroku Bessatsu B59 (2016), 1-13.

. Y. Morimoto and M. Sasada “Algebraic
structure of vector fields in financial diffu-
sion models and its applications”, Quanti-
tative Finance Pages 1-13. Published on-
line (2017).
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. Macroscopic diffusion for some energy
models with mechanical origin,
Mathema-
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Scale Stochastic Dynamics,

tisches Forschungsinstitut Oberwolfach,
GERMANY, 2013 4 10 A.

. Spectral gap estimates for the Kac walk
and other binary interaction processes on
d-dimensional lattice, JSPS-DST Asian
Academic Seminar 2013 Discrete Math-
ematics and its Applications, B E K,
2013 4£ 11 H.

. Energy diffusion for some stochastic par-
ticle systems with mechanical origin, 12th
Workshop on Stochastic Analysis on Large
Scale Interacting Systems, I K, 2013
E11LH.

. Recent topics on hydrodynamic limits,
New Trends in Stochastic Analysis, Inter-
national Institute of Advanced Study (Kei-
hanna), H5#RE 2015 47 H.

. Stochastic approach to the derivation of
macroscopic energy diffusion in Hamilto-
nian systems, RIMS International Project
Research 2015 ”Stochastic
RIMS, H# K, 2015 4E 9 H.

Analysis”,

. A new technique for the computation
of central limit theorem variances for
exclusion processes and its application,
RIMS International Project Research 2015
”Stochastic Analysis on Large Scale Inter-
acting Systems”, RIMS, FABK:, 2015 4F
10 H.
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forms in the non-gradient method, 2016 4E
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BRI RSERE, 2016 4 11 H.

. Cohomological approach to the decompo-

sition theorem for closed forms in the non-
gradient method, Large Scale Stochastic
Dynamics, Mathematisches Forschungsin-
stitut Oberwolfach, GERMANY, 2016 4E
11 H.

Thermal conductivity for a harmonic chain
in a magnetic field, Physical and mathe-
matical approaches to interacting particle
systems -In honer of 70th birthday of Her-
bert Spohn- , BRI T.36K%, 2017 /£ 1 H.
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. Carina Geldhauser (Bonn International
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5H 15 H~5 H 22 H, Study on the hy-
drodynamic limit on particle systems with

long-range interaction.

. Marielle Simon (Inria Lille - Nord Europe),
2016 49 H 3 H~9 A 15 H, An invited
talk “Interpolation process between stan-
dard diffusion and fractional diffusion, for
a Hamiltonian lattice field mode” in a sem-

inar at the University of Tokyo.

. Oriane Blondel (Université Claude
Bernard Lyon 1), 2016 4 9 A 3 H~9
H 17 H, Research collaboration on the
hydrodynamic limit for particle systems

with degenerate jump rates.

. Olla Stefano (Université Paris-Dauphine),
2017 £ 1 H 5 H~1 A 23 H, An invited
talk at the workshop “Physical and math-
ematical approaches to interacting particle
systems -In honer of 70th birthday of Her-
bert Spohn-".

. David Croydon (The University of War-
wick), 2017 4F 3 A 20~4 H 21 H, Research
collaboration on the scaling limit of ran-

dom works with integrable structure.
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I studied the theory of evolution equations
and partial differential equations by using func-
tional analysis and Fourier analysis. For ex-
ample, I considered the existence, uniqueness

and the large time behavior of dispersive global
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solutions to the initial value problem of the
Hartee-Fock type equation with a long-range

potential. I also studied real analysis.

B. #FFzin X

1. FHBEEE: MRS ARAOwERTE] |
FURKY: BUE SRR B = 2 — 2 (G
B, HFOF—U—RNE35H) 435855
(2012), p.15.

. 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”,
RIMS Kékytroku Bessatsu B33 (2012),
87-96.

3. Y. Nakamura, A. Shimomura and S. Tone-

gawa: “Global existence and asymptotic
behavior of solutions to some nonlinear
systems of Schrodinger equations”, Jour-
nal of Mathematical Sciences, The Univer-
sity of Tokyo 22 (2015), “The special issue

for the 20th anniversary, Part 17, 771-792.

C. HgaFER

1. RDOHEND WA, ERED S DB
BUsaps, FR R ERERYE I -
A, 2016 £ 7 H.

D. %

1. BORRZERE © 20z, BB E A LR
WZOWTHEH L. (BT, 1
AR, S1X—A GA1[HEDA)).

2. KRR AR O, (B SRT
HAGRAE, 144 BERl—3E, S2 X —LDHA).

3. HARRIEY I F—)L TARBIZIZHN MK
SRR (BT, 284 #
A, SEARX—) .

4. BT XA  HEHBER 4 EEDO R =
F—. (B 44, SEAAX—).

5. EFFEI . 7—) B OHFHESE. 7—V

TR OEARHIFIZ OWTHER L, (B
PRI A BARRIYR A, Ak
AAR—),



6. EMrEEE I [EMBITE I DFHEHI
KT B (BEEIARIE A HR
BB 34FEE, AAZX—).

- BUERIEESE . B IRER 4 SRR DR X
F— (BRI AR, AR RAZX—) .

AR MV - T XD 0 AR ML
HERmOMEE. Fi, FERIGTeILA)L 2%
Ml EOHAHEBRIEREO AR MIVifRE
ZORBIZONWTH#ERE L 72, (BOERKRFEE - 4
EALEHES, A AZAZ—),

F. A% — A

. K 28 AR [ESRA T B ERIRR S IEAER
AR ZA.

BA E— (SHIRAISHI Junichi)

A, WHFEREEE

TV DINEWEE (n=2,3%%) 122\, 0,
Bl Macdonald ZIHADIHRARD T %1597
INS5DTHEDS LEONIE, B W REDE
W oiffE s b2 HEE2EETLHI LI
roThR2IFoNE.

Some conjectures are obtained concerning ex-
plicit formulas for the Macdonald polynomials
for type C,, for small rank (n = 2,3 etc.). Some
of these are guessed based on a certain prop-
erties of the representation theory of the de-

formed W algebras.
B. F&GC

1. Boris Feigin, Ayumu Hoshino, Masatoshi
Noumi, Jun Shibahara, Jun’ichi Shiraishi,
Tableau Formulas for One-Row Macdonald
Polynomials of Types Cy, and D, SIGMA,
11 (2015), 100, 21 pp.

Masatoshi

Jun’ichi Shiraishi, Some Transformation

Ayumu Hoshino, Noumi,
Formulas Associated with Askey-Wilson
Polynomials and Lassalle’s Formulas for

Macdonald-Koornwinder Polynomials,
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Moscow Mathematical Journal, Volume
15, Issue 2, April-June (2015) pp. 293-318.

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

. Alexander Braverman,

nomials, Laumon spaces and perverse co-
herent sheaves, Contemp. Math., 610

(2014) 23-41.

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

. Y. Tutiya, J. Shiraishi, On some special
solutions to periodic Benjamin-Ono equa-
tion with discrete Laplacian, Mathematics
and Computers in Simulation 82 (2012),
pp. 1341-1347.

C. MB¥ExR

. BEA) BEER, AaE—, —f7E Cn B
Macdonald ZHEHRA®D & 70 —HIF xR, AA
P RES 2015 4 3 H 23 H, HIGEKY

. B B IEE, A4, Askey-Wilson
ZIHADMEHRBR R, HABERKTR
EaRl&, 20149 H 25 H, JKEKRE

. B BRI HAE—, —178 Koorn-
winder ZIHADHHRMAR & Lassalle DF
O, HABFSMEFHRERIE, 2014
F9H25H, KEKRF

. On Askey-Wilson polynomials, Represen-
tation Theory and applications to Combi-
natorics, Geometry and Quantum Physics,
International Conference dedicated to the
60-th birthday of Boris Feigin Decem-
ber 13-19, 2013, Higher School of Eco-
nomics, Independent University of Moscow

(Moscow, Russia).

. Elliptic hypergeometric series, Ruijsenaars
operator and Heine’s transformation for-
mula, Elliptic Integrable Systems and Hy-
pergeometric Functions from 15 Jul 2013
through 19 Jul 2013, Lorents Center,
Netherlands.

. Vertex operators, Nekrasov partition func-

tions and Macdonald polynomials, H A%



KM E DB
2012 /£ 9 H 18 H.

, R, JUNIREE,

D. ##

1. BOEERIZEM 2016 FEEHF, BEE
1 AL,

2. WD 1, 2016 FEEELEN, HEY
1A A

3. FEHMMEEY I F -V (EEAESRL
& 1k), 2016 FFEEFH, BEF 144
PO

4. BB (T 1), 2016 FEAFH, 3
AR 4.

5. ISFHBCE XB, W5t e VIIIL, 2016 4EE

A2/, 4 ERFERENR. Koornwinder %
TR & 7 OREBERAA~D AM.

0O &7F (SEKIGUCHI Hideko)

A. W

B CTHN D Penrose 2% Y Bl Lie B
DORIGADNLIG P SMFELTWET. Rz, FE
% FRAR D 2 faT i 3E % I\ T Penrose 2D —fi%
fbe&% L, TOHT, REGERI tDOI=4
VERBEBRMIZESZ XD LiIkATVET.
Penrose Z#DMRITY 1 7 IV ZEE L DR B
BRAREZWHZITHEN DD £, BEBENFEY
TV I T4y IREOGE, T OB R %E
BARPNIZEE T U (FA-Gel'fand D%
FEARZEBIZ-BILLZEEZLTWS), #
2% D KRN 2T Penrose BMTHEONG Z
LEFFIALE L.

FeFAML [3] T, 2 DDOMHEL B REMES T A
< VAR ED Dolbeault IHEQT Y —HETHE
B 5 RO RBLOMITEEHE (V1 A

— ) WEETBEODNRTA—RYE, KH
DOFRFRMEIZDOVWTHERL F Lz, KK (In-

ternat. J. Math., 2011) (ZfERD#EF 2 FEER
I HRRE U 72551 C, KRG X [4] TlEz =X
VRBZEDDHMICBELUTHIRL 7z EDHE
PRI 72 3 I R D A3\ % Penrose Z8#1 7% F W Tk
ELEULUE. Bz, ZORIGANIEEETH D,
SIZHERRANIC 2 AR ATREIZ AR D £9. HEEFER
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[2,3] Tk 2 DDOELBEELIRIK L TR 1
= BRI R BRI 72 5 Z & Y Penrose £
BAEHWCIFBATE S 2R 0 X L.

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.

In [3] T discussed intertwining operators be-
tween Dolbeault cohomologies on two indefi-
nite Grassmannian manifolds, and studied a
condition on the possible parameters in con-
nection with singular representations. I have
extended my previous results to non-tube do-
mains of type AIII (Internat. J. Math., 2011),
and found explicit branching laws with respect
to symmetric pairs of certain family of infinite-
dimensional representations which are realized
in the spaces of Dolbeault cohomologies on non-

compact complex homogeneous manifolds [4].

B. F&&Kiifi X

1. H. Sekiguchi: /%M & KBliw. 407
DOBAE ), pp. 22-35. HIEKFHMES
2016.

2. H. Sekiguchi : VU —E& V-8 ®¥AEHE,
BUEEFEIL (eds. }IIXVEQEB, PEHAR, A e
K, FrHA2), (2016).

3. H. Sekiguchi : “Radon—Penrose transform
between symmetric spaces”, Contempo-
rary Mathematics, Amer. Math. Soc.,
598 (2013), pp. 239-256.

4. H. Sekiguchi : “Branching rules of singu-

lar unitary representations with respect to
symmetric pairs (Ag,—1,Dy)”, Internat.
J. Math. 24 (2013), no. 4, 1350011, 25

pbp-



C. MEgaFExR

1. Representations of Semisimple Lie Groups

and Penrose transform, Colloquium,
Reims University, France, September 27,

2016.

Penrose transform between symmetric
spaces, The-
ory/Lie Theory, The Asian Mathematical
Conference(AMC2013) BEXCO, Busan,
Korea, June 30—July4, 2013.

Algebra/Representation

. 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).

D. #%

1. WD A % 280N (B AR
I3 2 A R E ).

2. MHBI¥ I F—1IL £ I F— (FEESER
BEERL 4 EEZE)

3. BUEZE XA ¥ X ) — (HFBIBUER 4 4
HEE ).

4. BOERSHI: 3 — (FECER 4 45
HEAEH).

F. SAMZE Y — B &

1. A —HF A ¥ —, Winter School 2016 on
Representation Theory of Real Reduc-
tive Groups, HUIRKF KZFEHIRRIFASE
Bl, 22-27 January 2016, coorganized with
T. Kobayashi, T. Kubo.

HEE A D 72 b DA, [EFBUZDOWTY,
(EJF€ 3= 2) 2015 4 10 A 10 H.

A —7F 4 ¥ —, Winter School 2015 on
Representation Theory of Real Reduc-
tive Groups, HIFEKZF RZFEEHIERI AL
Bl, 24-26 January 2015, coorganized with
T. Kobayashi, T. Kubo and H. Matumoto.
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4. *—HF 1 ¥ —, Representation Theory
and Group Actions on the occasion of
the award of Purple Ribbon to Professor
Toshiyuki Kobayashi, B K7 K FEE0E
BZWZeRt, 12 July 2014.

. A —HF 1% —, Winter School on Rep-
resentation Theory of Real Reductive
Groups, A KZRKZBEEEBEM5EH,
15-18 February 2014, coorganized with
T. Kobayashi, T. Kubo, and H. Matu-

moto.

=K {88 (TAKAGI Shunsuke)

A, WA

SAEREE, AR D ST RS AR D — i
SEHEEIWET DR R AU DO WTHIZE L 72, X %R
p > 0 OREEAK EEHFE S N7z 3 IRTHESA
BEkEe U, H % X O—f%BFmEtIk & 4
5. p=0 D& & Miles Reid &, X W&~ EH#
REEUPFZwasE, H i¥E4 Du Val
BERASUIFEZWI e 2RUE. FFHICIEE
728/ R 12K % Bertini O EHAH W SN
B0, ZIUTEREETIZAR D L7272\, [Reid @
EH & U FEDEFETE O LN ? ] &0»
S DIE, EEEDNAMBEMZEIZE W TEAR
RREED—DTH -7z, MK L DILFEFSE
IZBEWT, MJEHERRAOHRZMATSZ &
T, ZOMEZEEHMITR LUz, £72p 7
EDE &, X % B AR R R S U DR
20 oI, H &2 W8 AR =AU b
Rz 202 B EEAH U 72, BRI 5 s oD
LEORIHICIE, FRESOMGRZIGHT 5.

In this year, we studied the singularities of a
general hyperplane section of a quasi-projective
variety over an algebraically closed field of pos-
itive characteristic.

Let X be a three-dimensional quasi-projective
variety over an algebraically closed field of char-
acteristic p > 0 and H be a general hyperplane
section of X. When p = 0, Miles Reid proved
that if X has only canonical singularities, then
H has only Du Val singularities. His proof re-
lies on the Bertini theorem for base point free

linear systems, which fails in positive charac-



teristic. Hence, it is natural to ask whether a
similar statement to Reid’s result holds in pos-
itive characteristic or not. In joint work with
Kenta Sato, using the theory of MJ-canonical
singularities, we gave an affirmative answer to
this question. When p > 5, we also proved that
if X has only klt singularities, then so does H,

using the theory of F-singularities.

B. FKiw

1. K. Sato and S. Takagi : “General hy-
perplane sections of threefolds in positive
characteristic”, arXiv:1703.00770.

2. A. Singh, S. Takagi and M. Varbaro : “A
Gorenstein criterion for strongly F-regular
and log terminal singularities”, to appear
in Int. Math. Res. Not.

3. V. Srinivas and S. Takagi : “Nilpotence of
Frobenius action and the Hodge filtration
on local cohomology”, Adv. Math. 305
(2017), 456-478.

4. H. Dao and S. Takagi : “On the relation-
ship between depth and cohomological di-
mension”, Compos. Math. 152 (2016),
no.4, 876-888.

5. S. Takagi and K.-i. Watanabe : “F-
singularities: applications of characteristic
p methods to singularity theory”, to ap-

pear in Sugaku Expositions.

6. T. de Fernex, R. Docampo, S. Takagi and
K. Tucker : “Comparing multiplier ideals
to test ideals on numerically Q-Gorenstein
varieties”, Bull. London Math. Soc. 47
(2015), No.2, 359-369.

7. B. Bhatt, K. Schwede, S. Takagi
“The weak ordinarity conjecture and F-
singularities”, to appear in Advanced

Studies in Pure Mathematics.

8. Y. Gongyo and S. Takagi : “Surfaces
of globally F-regular and F-split type”,
Math. Ann. 364 (2016), 841-855.

9. Y. Gongyo, S. Okawa, A. Sannai and S.

Takagi : “Characterization of varieties of
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Fano type via singularities of Cox rings”,
J. Algebraic. Geom. 24 (2015), 159-182.

C. HE¥ExR

1. A Gorenstein criterion for strongly F-

regular and log terminal singularities, Bei-
jing Algebraic Geometry Colloquium 5th
meeting, Beijing International Center for
Mathematical Research, China, 2016 4 4
H.

. A Gorenstein criterion for strongly F-

regular rings, Commutative Algebra and
its Interactions with Algebraic Geometry:
Tight Closure, Linkage, and Syzygies, Uni-
versity of Michigan, USA, 2016 4£ 7 H.

. General hyperplane sections of canonical

3-folds in positive characteristic, Higher
Dimensional Birational Geometry and
Characteristic p > 0, CIRM Luminy,
France, 2016 £ 9 H.

. F-singularities and singularities in bira-

tional geometry, Differential forms in al-
gebraic geometry, University of Freiburg,
Germany, 2016 £ 9 H.

. PR E 3IROTHER L RRAR D — D

TGN, BRER R, JREREE, 2016 4F 10 H.

. A Gorenstein criterion for strongly F-

regular and log terminal singularities, #P
DOIILREERMF S VR T L, BRRHK
¥, 2016 4E 11 H.

. AR

- IR IRES - B TR O AT

AT o T (BB TR &)

. RECE XC (RS © B L BIOBRO Y%

gL, ARBEORBGERZOWTHHL &
(BB 3 AR A1) i %)

- AR XA - R - A T OREER D

frE & UT, al#EREmO AMMGER 2175
7=. Cohen-Macaulay 52D Him 4] 2% % 3
BHU 72 (BOH KRG - 4 R4 AL@eERR)

. BOEBIEENGER T SCRIANVHZ D D 5

Wz U7 (B AR %)



5. BUPRIEESR (FRESAM) : FRESD
HERIZB W TEHAWRALRTH D F Al
EIZ DWW L 72 (KBRS - bl -
10 H 24~28 H)

F. XAMFZEY — €A
1. RAECRZPARBEEMI T2 I F —HEEEA

2. i%EE2 “ Commutative Algebra Day in
Tokyo ” (RIURZRZGEBER 2R} -
2016 1F 5 H 2 H) tEEA

3. SRBIFE BBl - NBCRIT LR
Btigh it v X —HMEHER

H. Esrooe Yz —

Karl Schwede (University of Utah) stayed from
November 27 to December 3 and discussed
the theory of F-singularities. He also gave a
talk entitled “Etale fundamental groups of F-
regular schemes” at Algebraic Geometry semi-

nar.

= E# (TAKAGI Hiromichi)

A, WESEREEE

AREE X Udine KZ¥ D Francesco Zucconi [ &
HLE TS E U TIROFER 2572, B2 DAk
DEEFEMREERRE 2D ED 15, Zhhs
Z @ _E D theta characteristic TKIEYIWr % K72
BNHD, WS 3OMDEY 2T A ZEMITE
HELRRIETH D, ZOFIEE, HAHFED 3T
B del Pezzo ZHk{K_E o iR DARETEIZ & 5
BN EFEDO =DM DT Y 2 T 1 220 & AAH
HETHdZ LZmRL, BIEOAEMZRT L
WOSEDTHS.

In this year, I obtained the following result with
Francesco Zucconi at University of Udine.
The moduli space of triplets (C,p,8) is ratio-
nal, where C is a curve of genus > 2, p is a point
of C, and 6 is a theta characteristic on C' with-
out global section. We showed that this moduli
space is birationally equivalent to a group quo-
tient of a family of curves on a certain almost
del Pezzo 3-fold, and proved the rationality of
the latter.

B. FE&w

1. Hiromichi Takagi and Francesco Zucconi:
“Geometries of lines and conics on the
quintic del Pezzo threefold and its applica-
tion to varieties of power sums”, Michigan
Math. J. 61 (2012) 19-62.

2. Hiromichi Takagi and Francesco Zucconi:
“The moduli space of genus 4 spin curves
is rational”, Adv. in Math., 231 (2012),
2413-2449.

3. Shinobu Hosono and Hiromichi Takagi:
“Mirror symmetry and projective geome-
try of Reye congruences 17, J. Algebraic
Geom. 23 (2014), 279-312.

4. Shinobu Hosono and Hiromichi Takagi:
“Determinantal Quintics and Mirror Sym-
metry of Reye Congruences”, Comm.
Math. Phys., 329 (2014), no. 3, 1171-
1218.

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

6. Shinobu Hosono and Hiromichi Takagi:
“Derived Categories of Artin-Mumford
double solids”, preprint (2015)

7. Shinobu Hosono and Hiromichi Takagi:
“Double quintic symmetroids, Reye con-
gruences, and their derived equivalence”,
J. Differential Geom. 104 (2016), no. 3,
443-497.

8. Hiromichi Takagi and Francesco Zucconi:
“The rationality of the moduli space of
one-pointed ineffective spin hyperelliptic
curves via an almost del Pezzo threefold”,
preprint (2016), arXiv:1605.08249.

C. HB¥ExR

1. Reye congruence, old and new, ZHETH
T =2 ay 7 at MEER, EARRS R R
JFRYTo4 ¥y /82, 201341 H26 H



10.

. Q-Fano

. Double quintic symmetroids, Reye con-

gruences, and their derived equivalence,
GCOE research activity “Seminar weeks
on Calabi-Yau manifolds, mirror symme-
try, and derived categories”, BIXKZE KT
B RLR2ERE, 2013 22 H 19 H

. Reye B RIDRM:, RBELMT kIR > > K

D AT, WKL
24 H

, 2013 4 10 A

. BRI AN A WA iFEE S [Fano ZAkIA

DEEDHERE] 12T, HE KPR BT
%A, 2013 4F 12 A 18 H

. Geometry of Calabi-Yau 3-folds of Reye

congruences, 55 7 5358 7 R B G0 &
BEFAMEIROY I F—, HEKEKRZRE
BORRLAISERL, 2013 4 12 H 21 H

. Enriques i O Sk & JE T #uRE, w58

#£4 TGE) mHRBE hRoY—] 2Bl
5 3 AR, S KEEEE, 201542 H
13Hd-2H15H

. On classification of prime Q-Fano three-

folds with only 1/2(1, 1, 1)-singularities of
genus < 1, 2 13 [0 7 7 « > REGEA] 74t
ZEERRIT BT DEE, BAVE R KM
H¥ v > /8A, 20164E3 H5 H-8 H

L 1/2(1,1,1) REERA U AR O T A

® prime Q-Fano 3-fold D73 FIZ AT T—
FRIEHED Fano ZRRIKIHSEAD A Y —T 2 &
U T, H#RFHEMARBEE T2 I —,
2016 =3 H9H

3fold  with  1/2(1,1,1)-
singularities  revisited, #} @ 78 b X K
B[y v RY T A, 2016 4 11 A 15
H-18 H

On key varieties of Q-Fano threefolds with
only 1/2(1,1,1)-singularities, ¢ KZHLff
rethe TIREWEBDOEY 271 DL
ZORED 20174281 H-3H

. AR

BT BEEEISCRENT OO D F D

a2
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2. BRI 1T, BEEEHSCRANT DFIE
RE D

E. &+ - i

(L) EMKk (NAGAOKA Masaru) 3 X7t
WHET 71 v ERRKE 3 VR MET BT 7
ZRIR D 3 HH

FH £ (TERADA Itaru)

A TSR

PART, Brauer diagram & updown tableau DX
Ji%& 5-Z % Stanley/Sundaram DXt %, #H%E
FRIUZ L Y symplectic form & flag (ZBEE S
% & B RIS WRAK 2 MR U TR ATHY I R T
&5 Z & %mU7z (“Brauer diagrams, updown
tableaux and nilpotent matrices”, J. Algebraic
Combin. 14 (2001), 229-267) A%, Z iz B
L T, Springer {Z & 5 —f%{b S 1172 Steinberg
ZBRIR % W T Trapa 235 - Z 7z, Brauer dia-
gram & F| D £ X HBMHEDOIEHERR © DR D X IE
IZBAT B R D T WS, Kz, Trapa & FE{L
D% LR DRBEHRIZELTEAS &,
# @ Robinson—Schensted X 5D —#iA3F & 1
5. 7, B N/ p TEAD v O Littlewood—
Richardson tableau 1%, Grassmann % Fk{k & X
FERIUEED S FE B B B B ARIRD BEHI BR
43 % parametrize 3 5. Azenhas DFdik U7z, p
& v BT 3 Littlewood-Richardon tableau
DE DR A, FOFZE M DE D HIR 7L R 5
FlEE I NS O D4 H4t & — 3079
52 r%EmUT (2010 2341 v T I RFED®
IF-—BLUE6EOX) X THAEEHRE I
F—TCHEEFR U, fw X & Bk IR,
IZBHE U, Azenhas O 2HH O S OME
WEREYAEEH %, Azenhas D A8t Z @& E THWL
BMWL5ER L7z, T 5 % hive & WO &%
W2 IZ S Wi 2, Azenhas, King i FG & O FL[H
g2 LT E &7z (arXiv: 1603.05037 IZf£AF
(109pp.), BITERFGH ITHREF). T 51T, FHR
RIZZHLCHEE X N5 flag BRD T LR L &
P72 HiE %2 5 D, AR abel p BEDH S D&
AB L UCED “GREHER 1ZBET 2% BT T
W3,

~
-
—

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, up-
down tableaux and nilpotent matrices”, J. Al-
gebraic Combin. 14 (2001), 229-267), some

progress has been made on the study of the
correspondence between the Brauer diagrams
and the standard tableaux with even column
lengths, given by Trapa using Springer’s gener-
alized Steinberg variety. In particular, a cor-
respondence similar to Trapa’s for the alge-
braic variety mentioned above produces a part
of the ordinary Robinson—Schensted corerspon-
dence. In another direction, the Littlewood—
Richardson tableaux of shape A/u and weight
v parametrize the irreducible components of
a certain algebraic variety defined using the
Grassmannian and a nilpotent linear transfor-
mation. The bijection between the Littlewood—
Richardson tableaux switching 1 and v, as de-
scribed by Azenhas, has been shown to coin-
cide with the bijection between the irreducible
components induced by a natural correspon-
dence between the dual Grassmannians (talks
were given at a seminar at University of Coim-
bra and at the 65th Séminaire Lotharingien
de Combinatoire in 2010; the paper is under
preparation for publication). A combinatorial
proof of the involutiveness of Azenhas’ bijection
has been completed by following her method
up to a certain point. These have been con-
verted into collaborations with Azenhas and
King using the notion of hives (a preprint was
stored in arXiv:1603.05037 (109 pp.), and is
being edited for publication). 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.

B. FGX

1. I. Terada, ¥ > 7Kg 6 KEG%E X< 5,
BRI, % 505 5 (20134 1 H 2. (
i%‘ﬁw@ﬁ&%uﬂ%“( Eﬂ: ulﬂ]j(?ﬂiiﬁ

W)

>
—
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D. &%

1. BOERAERE. PR 14 ST X — 4@
FHBOME - GRE WA, (BEEFEEET
WERFERERR)

2, MREIART: HMR1EAES2X—L AR
AR — OFFBREAMGE R, (BT
R

3. ¥ ¥im XB: Littlewood-Richardson

tableau 2 BH# 3 2 & Wim, K Klein
tableau % W72 8Z B, (BUEKFPE - 4
IR SLEEE )

F. Mg — e A

1. RIMS #iseéE4 Y —R oM A&EH
T DREE.

il FIH

K&/ I (HASEGAWA Ryu)

A, SRR

(1) #IEMERGR %2 W2 EEOsE: Trs
FIVIEFEOAUNRINMIE, TP LR)LD
SEEN S (R MO SEEIZEIRL TWwWE

MLRBIETH 5. BENERGRIL, T OEM
e g U T, BUEMEE 23689 2 HITH
ANz, Bk, Tz LT, #IENE
ACEDOWT IV T ERERT 2 FEICET
LR EToTVD. SIEOEMEREDIKL T
V—A3d— R oFETAEED — FAEREHE %
FoTW DWEHN I v XA NVFIETH D
D, ZIUTK U TH A DIREFIETIE, BIFENE
DA B AR VIR T Z & TRhRM L a Vg
TERBKT S, Inke~xr Ty b &
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(1) Study of implementation via operational
semantics: Compilation of programming lan-
guages is a complicated operation translating
the user-level language to the language of (vir-
tual) machines. The operational semantics was
originally introduced for the purpose of mod-
eling such complicated processes and proving
their properties mathematically. We study the
reverse direction, that is, producing compilers
The tradi-

tional style of compilation iterates translations

using the operational semantics.

from a source program to an executable code
via transformation between languages. In place
we propose a method to construct efficient com-
pilers by iterating transformations between op-
We coin the method se-

Namely, the target of

erational semantics.
mantic optimizations.
transformation is shifted from syntax to seman-
tics. We developed theoretical systems related
to several optimizations, and experimental im-
plementations based on the method. The ex-
plored optimizations contain the unboxing of
data types such as integer and of functions, and
register allocation.

(2) Study of improving efficiency of compiler
construction: Efficiency is one of the main
topics in the study of compilers. The major-
ity of previous works are targeted on efficiency
of the executable codes produced by compilers,
or efficiency of the compilers that produce the
codes. Meanwhile we focus on improving effi-

ciency in the design and construction of com-
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pilers themselves. One direction toward it is to
minimize the core language to reduce the num-
ber of structures we must take into considera-
tion at designing compilers. Various constructs
of programming languages turn out to be repre-
sented using the core language. A crucial prob-
lem in this approach is deterioration of compi-
lation efficiency. Namely we face a trade-off
between efficiency for compiler designers and
that for users. To avoid this dilemma we de-
veloped an extension of the inline expansion
method and its combination with the notion of
meta-functions. We designed and implemented
a new type inference algorithm to perform a
flow analysis for improving efficiency. We also
construct a system that incorporates polymor-

phism into the type inference algorithm.
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1. R L) FEE—m (TOZAWA Kazunari):
Meta-continuation semantics via meta-

lambda calculus.
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It is known that either one of the following
three properties (i) Axiom A; (ii) causing ho-
moclinic bifurcations by C! perturbations; and
(iii) having an ergodic measure with zero Lya-
punov exponents, holds is a C? generic prop-
erty of C? diffeomorphisms on a compact man-
ifold. As a study in the direction of inves-
tigating the last case (iii), I considered what
kind of phenomena occur by C' small pertur-
bations in an arbitrary small neighborhood of
the support of the ergodic measure. In partic-
ular, for the case where homoclinic tangencies
or heterodimensional cycles cannot be created
by C! perturbations, constructing periodic arcs
whose lengths are large enough to be numeri-
cally observable by C! perturbations is consid-
ered. This corresponds to considering the fact
that the construction of periodic arcs by C*
perturbations is possible if it is not hyperbolic,
but their sizes might be too small to be nu-
merically observed, in the context of allowing

nonhyperbolic dynamics.

B. F&GX

1. S. Hayashi:

for diffeomorphisms: hyperbolicity or zero

“A C? generic trichotomy

Lyapunov exponents or the C! creation
of homoclinic bifurcations”, Trans. Amer.
Math. Soc. 366 (2014) 5613-5651.

. S. Hayashi:
nonuniformly partially hyperbolic diffeo-

“A C! closing lemma for

morphisms of class C'**”, Dynamical Sys-
tems 30 (2015) 355-368.

. S. Hayashi:

immediate basins and a refinement of

“Sinks with relatively large

Mané’s O generic dichotomy”, Nonlinear-
ity 29 (2016) 3597-3624.
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1. On the observability of periodic orbits for

111

D.

diffeomorphisms, H#J1F Rt I F—, &
#ARE 2012 4E 1 A.

. On the observability of periodic orbits for

diffeomorphisms, Conference in Dynami-

cal Systems, Trieste, Italy, June 2012.

. On infinitely many observable sinks for dif-

feomorphisms, RIMS #f7esEss [1#R LGl
B OEERF 2014 1 H

. Sinks with relatively large immediate

basins and a refinement of Mafié’s C!
generic dichotomy, BRI ZER L IF—, K
K 2014 £ 7 H.

. A refinement of Mané’s C! generic di-

chotomy, ICM 2014 Satellite Conference
on “Dynamical Systems and Related Top-
ics” Daejeon, Korea, August 2014.

. Applications of the extended ergodic clos-

ing lemma, 40D JJ¥ERMIFLER, HAKY:
BEHIRNBHERT 2016 4 1 H.

. A (O? generic property on the presence

of ergodic measures with a numerically
chaotic behavior, RIMS i 4 [H15%
& OEED B OHHELRR | | 5HEIKYE 2016
6 H.
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1£Tl% Matsuo-Norton trace formula & FE{EL
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BIETH, 771> - U —BUTBET 2 THAME
MHFEREDOSTMEDMIL 2T 572, — Mz, Bt
DOAANDOHEDEIEY & LT, /FREDO K E N
THEERAZARBUZ DO WTIE, FULER7R Y DINT
A — ZAZHIRGAEDS A D Z L Do TV,
I, L2 K, SEmEK e RET, FicT
Ta4v - )—BROL AL 1 KRBT 2854
EEHRL, FD XD RHEAMEHZEREBL, Wb
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L/BONEHDIIREZ L ERUT.

WEEE LD, b= v Y O—R LD Hlz
BAETI D% pH 6, LD Deligne 4325112
B9 2 Z 5750 & O it D WAREL D Hil 3w D 1
AR X T, BRI —BRICBI 9 2 i A X Of
xR BE U 72, BARIIZIX, P. Vogel KIED Dl
T2 & o T, Bl —BROMHERTEZIICOH LT
5HDFEDREDIRIEVBZDDINT A —ZDE
HRIZE->TRENBZ B SNTWED, %
DD ANTH-> T, HAMEHZRBUZEET 5
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fE2 DRI THSLT B DEEER L, HlH 7 TE
AERAZNRBOEME DALY AT % HAR L
I LT BHWETHS.

WEAERZ 1L, A.P. Veselov & L6 T, #Hfi) —
BRORBUIKT T 2 —# D 2 X % K/ i 25
BEDEETSWHLZ 5 Z 212X > T, WU,
B D Hilbert DT EAXNBB/ LN, TDRE
LT, Wb BHfEZRRMAD I E KT RN
LNBZ e EERUZ. SEEIX, FEREIZG &
W E Z DA E ED, FISTL Y — R % R
T2 LRBEOBEDHEE ILIKT 5 Z
LIZEo T, HEANICET 5 —EDMEE 1572,

I have been working on various mathematical
aspects of two-dimensional conformal field the-
ories. Currently, I am mainly working on ver-
tex operator algebras and moonshine. On this
line, T have been interested in vertex operator
algebras of large symmetries. One of my ma-
jor achievements there is a study of automor-
phism groups of certain vertex operator alge-
bras. More precisely, I obtained a trace for-
mula for compositions of zero-mode actions of
a vertex operator algebra of certain type with
large symmetry. This formula is actually a gen-
eralization of a formula obtained by S.P. Nor-
ton in a different context, and my formula is
now called the ‘Matsuo-Norton trace formula’,
which are conveniently utilized in the studies
of various subgroups of the monster appearing
as automorphism groups of vertex operator al-
gebras.

As a byproduct of the study of the trace for-
mula, I showed that the central charges of ver-
tex operator algebras with large symmetries are
constrained. Recently, in an joint work with H.
Maruoka and H. Shimakura, we considered the
symmetries of vertex operator algebras associ-
ated with level 1 representations of affine Lie
algebras and showed that such vertex opera-
tor algebras are only those associated with the
Deligne exceptional series of simple Lie alge-
bras.

Recently, in an attempt to generalize the
moonshine phenomena, also motivated by the
study of the Deligne exceptional series and the

recent advances in the theory of W-algebras, we



started considering universal formulas for sim-
ple Lie algebras. Last year, in a joint work with
A.P. Veselov, we obtained a unversal formula
for Hilbert series of minimal nilpotent orbits by
means of the three parameters that are known
to express the dimensions of the adjoint and
certain other representations of simple Lie al-
gebras. As a corollary, in the same joint work,
we derived a formula which describes the de-
grees of the adjoint varieties of the correspond-
ing types.

We have continued our reseach on the same
direction this year. More precisely, we have
compared a condition characterizing excep-
tional Lie algebras and our own results in past
research, and obtained a better understanding

of universal formulas to some extent.
B. FRiw X

1. H. Maruoka, A. Matsuo and H. Shi-
makura, “Classification of vertex operator
algebras of class S* with minimal confor-
mal weight one”, J. Math. Soc. Japan, 68,
(2016), 1369-1388.

. W E: B Lie BRIZBEH T A2 EEARIZ
DWT”, 55 28 ARG EHR YL I F -
&I, 2016.

R E EERRIRGT Y —BR & A IR TE A
TERZERBE L= Y v 1 V7, BEFEOBIE
i, 55 4 3%, HECKFHIRE, 2016
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1. “On a universal formula for minimal nilpo-
tent orbits”, RIMS Wf5EE 4 AHRIREE - 1
B AR - THRE BB OWZE, 531
KRBTSR, 5(88, 2016 4 12 H.

CHY —BRIZET A EEARIZOWT, B
28 AR REREY I - —, Bl I F—
N A HHEE 2016 £ 7 A.

“Classification of vertex operator algebras
of class S* with minimal conformal weight

one”, Perspectives from vertex algebras, &%
HRFHZER, 5T, 2015 4£ 7 H.

“Topics on Vertex Opeartor Algebras with
Exceptional Symmetries”, Workshop on
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Majorana Theory, the Monster and Be-

yond. Imperial College, London, UK,
September, 2013.
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1. Michaiel P. Tuite (National University of
Ireland, Galway), May 5 — May 18, 2016.
Working on various aspects of vertex op-
erator algebras including the theory of ex-
ceptional vertex operator algebras. He de-
livered a series of lectures on May 9, 2016
under the titles “Vertex Operator Algebras
according to Newton.”He also gave a talk
under the title “Vertex operator algebras
and Zhu theory on genus two Riemann sur-
faces” in the workshop ‘Algebras, Groups,
and Modular Forms’ on May 7, 2016.

. Tan Grojnowski (University of Cam-
bridge), March 20 — 30, 2017.
He delivered a series of lectures on March

25, 2017 under the following titles:



1. Derived symplectic varieties and the

Darboux theorem.

2. The of

marked del Pezzo surfaces.

moduli anti-canonically

He also gave a talk under the title “From
exceptional groups to Del Pezzo surfaces,
and simultaneous log resolutions” in the
workshop ‘Directions in Group Theory and
Geometry’ on March 28, 2017.

. Alexander A. Ivanov (Imperial College
London), March 25 — 30, 2017.
Working on Majorana theory in its rela-
tion to the monster finite simple group. He
gave a talk under the title “Character the-
oretical methods in Majorana theory” in
the workshop ‘Directions in Group Theory
and Geometry’ on March 28, 2017.

. Elena Konstantinova (Sobolev Institute of

Mathematics and Novosibirsk State Uni-
versity), March 25 — 30, 2017.
Working on spectra of graphs. She gave a
talk under the title “Spectral properties of
the Star graphs” in the workshop ‘Direc-
tions in Group Theory and Geometry’ on
March 28, 2017.
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p 7 Borel S REDEED Verma MFETH
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D5, (Verma [FHERBDFIED 735 %
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5.% . Bernstein-Gelfand-Gelfand 13% #1753 52
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DOFER L OIIET B AN T =MoL X
Verma JIEE® annihilator 28— L7&2WIZ &
SRBIHES, DI & gl(n,C) LM TIE
HonTtwihweBbiha, ({HU infinitesimal
character % regular 72 5 T-invariant &\ an-
nihilator D AL Z L TEZICON 5, M
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[1] Hisayosi Matumoto, On the homomor-
phisms between scalar generalized Verma mod-
ules, Compositio Math. 150 (2014) 877-892.
[2] Hisayosi Matumoto, Homomorphisms be-
tween scalar generalized Verma modules for
gl(n.C), Int. Math. Res. Notices, 2016 (2016)
3525-3547

We study the homomorphisms between gener-
alized Verma modules, which are induced from
one dimensional representations (such general-
ized Verma modules are called scalar.
Classification of the homomorphisms between
scalar generalized Verma modules is equivalent
to that of equivariant differential operators be-
tween the spaces of sections of homogeneous
line bundles on generalized flag manifolds.
Verma constructed homomorphisms between
Verma modules associated with root reflec-
Bernstein, I. M. Gelfand, and S. I.
Gelfand proved that all the nontrivial homo-

tions.

morphisms between Verma modules are com-
positions of homomorphisms constructed by
Verma. Later, Lepowsky studied the general-
ized Verma modules. In particular, Lepowsky
constructed a class of homomorphisms between
scalar generalized Verma modules associated to
the parabolic subalgebras which are the com-
plexifications of the minimal parabolic subal-
gebras of real reductive Lie algebras. They are
corresponding to reflections with respect to the
restricted roots.

We introduced elementary homomorphisms
between scalar generalized Verma modules.
They can be regarded as a generalization
of homomorphisms introduced by Verma and
Lepowsky. We propose a conjecture on
the classification of the homomorphisms be-
tween scalar generalized Verma modules, which
can be regarded as a generalization of the
above-mentioned result of Bernstein-Gelfand-
Gelfand.
Conjecture All the nontrivial homomor-
phisms between scalar generalized Verma mod-

ules are compositions of elementary homomor-
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phisms.

In [1], we confirmed the cojecture for strict nor-
mal parabolic sunalgebras. Also, we confirmed
the conjecture for gl(n,C). ([2]) So, the classi-
fication of the homomorphisms between gener-
alized Verma modules of gl(n,C) is obtained.
In [2], one of main ingredient is a result of
Borho-Jantzen on annihilators of sacalar gener-
alized Verma modules for gl(n.C). We obtained
new proof of this result using translation func-
tors. This approach seems applicable to other
semisimple Lie algebras.

[1] Hisayosi Matumoto, On the homomor-
phisms between scalar generalized Verma mod-
ules, Compositio Math. 150 (2014) 877-892.
[2] Hisayosi Matumoto, Homomorphisms be-
tween scalar generalized Verma modules for
gl(n.C), Int. Math. Res. Notices, 2016 (2016)
3525-3547

B. #FFin X

1. Hisayosi Matumoto, On the homomor-
phisms between scalar generalized Verma
modules, Compositio Math. 150 (2014)
877-892.

. Hisayosi Matumoto, Homomorphisms be-
tween scalar generalized Verma modules
for gl(n.C), Int. Math. Res. Notices, 2016
(2016) 3525-3547.

C. HB¥ExR

1. Whittaker modules and vectors associ-
ated with the Jacobi parabolic subalge-
bras, 72011 Nankai International Work-
shop on Representation Theory and Har-
monic Analysis”, Nankai University June

2012.
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Radon transforms of twisted D-modules on

partial flag varieties
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ZDHHIBRE & 5725 DI NN—=T7 7 Mo NZ4E
Mg E %2 FH, Lubin-Tate /S—7 2 b N
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M FERIOIWT 71 /14 RBESEHEL,
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Box DFIRITATMIE L X Ry, B ERE
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I am interested in the local Langlands cor-
respondence, which parametrizes irreducible
smooth representations of a p-adic reductive
Re-

cently, I am mainly working on the problem

group by local Galois representations.

relating the f(-adic étale cohomology of the
Rapoport-Zink spaces and the local Langlands
correspondence.

Let F' be a p-adic field. By the local Lang-
lands correspondence for GL,,(F'), irreducible
supercuspidal representations of GL,(F) are
known to be parametrized by n-dimensional ir-

reducible representations of the Weil group Wg



of F. On the other hand, for a given irre-
ducible supercuspidal representation, it is usu-
ally very difficult to determine its parameter
explicitly. Such a problem is called the ex-
plicit local Langlands correspondence. In this
year, I proposed an approach to this problem
by using the Lubin-Tate space, which is the
Rapoport-Zink space for GL,,(F'). The Lubin-
Tate space is a projective system of rigid étale
coverings of the universal deformation space of
a one-dimensional formal Op-module of height
n. The non-abelian Lubin-Tate theory says
that the étale cohomology of it realizes the lo-
cal Langlands correspondence for GL,,(F'). The
projective limit of the Lubin-Tate space turns
out to be a perfectoid space, and is called the
Lubin-Tate perfectoid space. Recently, many
people tried to find nice affinoids of this per-
fectoid space and compute the étale cohomol-
ogy of their reductions. My basic idea is to
obtain results on the explicit local Langlands
correspondence by combining the non-abelian
Lubin-Tate theory with the computation of re-
ductions mentioned above. To carry out this
strategy, we first need to compare the étale co-
homology of an affinoid perfectoid space and
that of its reduction. I worked on this funda-
mental problem, and obtained a useful crite-
rion which ensures the existence of an injection
from the étale cohomology of the reduction to
that of the affinoid perfectoid space. Further,
by using this result, I explicitly determined the
n-dimensional irreducible representation of Wg
attached to an irreducible supercuspidal repre-
sentation m of GL,(F'), when one of the fol-
lowing holds: (1) = has depth 0, (2) 7 is sim-
ple supercuspidal, and (3) n is a prime num-
ber different from the residue characteristic p of
F. The part (3) is a joint work with Takahiro
Tsushima. All of the results on the explicit
local Langlands correspondence are in fact pre-
viously known, and our method provides alter-
native proofs of them. However, our strategy
has an advantage that it can avoid very com-
plicated computations on the characters of su-
percuspidal representations or on the e-factors

of local Galois representations in the preceding
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works. By this reason, I strongly believe that
further computations on the reductions of affi-
noids of the Lubin-Tate perfectoid space will
produce a lot of new results on the explicit lo-
cal Langlands correspondence.

In this year, I also wrote up a joint paper with
Naoki Imai on the potentially good reduction
locus of a Shimura variety of preabelian type.
This research had almost been completed a few
years ago. However we still had to check details
and refine some formulations, which took some

time.
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International Mathematics Research No-
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cles”, Journal of the Institute of Mathe-
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American Journal of Mathematics 136
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I am studying qualitative properties of the so-
lutions of nonlinear elliptic or parabolic PDEs.
I am recently interested in the supercritical
elliptic equations. It is almost impossible to

take functional analytic approaches. Hence,
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the structure of the solutions is unknown. Typ-
ical examples are Au+e* =0 and Au+uP =0
(p is large) in three or higher dimension. Re-

cent topics are as follows:

1. Nonradial singular solution [1]: In-
finitely many nonradial singular solutions
of Au +e* = 0 in RV\{0}, 4 < N <
10, are constructed in [1]. E. Dancer et
al. obtained a similar result in the case
Au+uP =0, ps < p < pyr. However, the

proof of [1] is much shorter and easier.

2. Intersection numbers [2,3]: The inter-

section number of two solutions of
PO P+ ufP e =0, 7> 0

is obtained Moreover, the bifurcation di-
agram of the positive solutions of the
associated bifurcation problem is deter-
mined. We obtain a generalized exponent
of the so-called Joseph-Lundgren exponent

in this study.

3. Bifurcation diagram of supercritical
problems [4,7,8]: I determined bifurca-
tion diagrams of the radial solutions of su-
percritical Neumann problem e?Au — u +
uP = 0 and Dirichlet problems in a ball,

using techniques of ODEs.

4. Bifurcation diagrams of subcritical
Neumann problems [5,10]: I studied
the branch of radial solutions of a subcrit-
ical Neumann problem in a ball and ob-
tained the monotonicity of the first eigen-
value of the linearization. In [5] we ob-
tained the structure of stationary solutions

of a shadow system of Keller-Segel model.

5. Nonradial Maximizers [6]: A two-
dimensional Hénon type problem is con-
sidered. An explicit sufficient condition for
the maximizer to be nonradial is given. A

bifurcation diagram of the Euler-Lagrange

equation is studied.

. Analytic imperfect bifurcation theo-

rem [9]: An analytic imperfect bifurca-

tion theorem whose assumptions are easy



to check is obtained. We applied the theo-
rem to a domain perturbation problem and
showed that the imperfect bifurcation oc-
curs for a branch of solutions of the Liou-

ville equation on an annulus.
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solutions for supercritical elliptic equa-
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It is not easy to understand a topology on a
non-Hausdorff space by intuition. So, I had in-
troduced a method ‘Topological Blow-up’. By
the method, one can understand topology on
non-Hausdorff spaces. Let X be a (not ncessar-
ily Hausdorff) locally compact space. From the
topology on X, one can define a locally compact
Hausdorff space Y, which is called a topological

blow-uped space of X, and a map
n: 2X 5 9V,

Then the pair (n,Y) has complete information
on the topology on X. This means not only
that one can recover the original topology from
(n,Y), but one can understand intuitively the
topology on X. In the theory of discontinuous
groups, it is important to understand deforma-
tion spaces of Clifford-Klein forms. These de-
formation spaces, however, is not Hausdorff in
many cases. S0, | expect to understand these
spaces well by using this method.
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1. FEEME Euler FREAIICB TS Che » 5
LXCLY(0 < a < 1) ~® solution map »*
L ER S RN LR R Uz, — AT lit-
tle Holder subspace ch® TIEEEIZ /5 Z
EERUTz, BrlFEIAY T %M B Y
JET TR T O norm inflation | A% &
52 &%, T DOMEHEEE AW O RS
o TmRUT, ([1,4] 2#)

- HALESGREIRN {(21,22) 1 0 < 31 + 22 <
V2,0 < —x1 + 19 < V2} ITB T BT
Euler i 2\WTHE 2 7z, R LD & ¥ ASEA
SECHRE A AL D Lipschitz FHAMAY (HREREIF R
ZEWTO) Ecx—ERBUERL2LBRWT
ExmU7z, (5] &)

Recently, some researchers made breakthrough
in the incompressible Euler flow study field.
They analyzed hyperbolic flow configurations
with characteristic curve observation, and
solved several open problems in the Euler flow
study field. The most important recent works
must be Bourgain-Li (2014, Inventione Math.)
and Kiselev-Sverak (2014, Annals of Math.).
The following results are based on the hyper-

bolic flow configurations.

1. We constructed an example showing that
the solution map of the Euler equations
is not continuous in the Holder space from
CL to LCL for any 0 < o < 1. On the
other hand we show that it is continuous
when restricted to the little Holder sub-

space c®. We also showed that an weak
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type of norm inflation occurs near the crit-

ical Besov space By ;. (see [1,4])

. The two dimensional Euler flow under a
simple symmetry condition with hyper-
bolic structure in a unit square {(x1, z3) :
0<z+x0<v2,0< —x1 +x9 <2} is
considered. We proved that the Lipschitz
estimate of the vorticity on the boundary
is at most single exponential growth near

the stagnation point. (see [5])
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& ERHE OEE % A G DE 72 web R—T
NI AMRER D, ZOYATAICK
D FEEEIZ, BRORIZ S WNS sy
BAEZHLRKRUCHET LI ENTESL LD
2D, MR EINKEE VDT
HEAPVARBRSRETZIENTESL LS
5, SHRIEFEFRLUEZVATLAEZAWEE
BMROFEFHERZIT> TS,

. ERBEVATLAORARBER KK &
IHES(7 < ¥ A -,% V), Morningside

SMPT AT LD EZIT>TWD, 5
. BFE U2V AT A% IR 0 i
#%E (002, 056 5=) PHEE (052 5=F)
DElEYE I F—V AT LRI EMT
ELLIVATLERELTVL,

MR T 2 AR OREDEE, AR

Bd 5REEMHR

BB EITHRE & O 7 ARE R EGRE
PR (1955). BRI ERR 23 (1969).
ZRRARGR E R 225 (1973) 72 & O S 5
F—7 (Gt 297 K) 2HEPHEEHE L
TEIMICIEHT % 72O ORE HIEOIE
fFoTW5,

. Educational practice of using the explainer

video of math exercises

. Development of video shooting method of

the blackboard for video streaming

. Depelopment of distance learning system

. Research study on preservation, conserva-

tion and exhibition of mathematics mate-

rial

B. FEKiwm

RRZE HIE, “HEMEOMS Y T A 2 RHE U

T RFHERER T OBEFEE”, HFHE
Fx 2014 FEBFHEF2MTHI R
A SCEE (2014) pp.29-30.

C. HEgaFER

LSBT T VY OEMIZOWTT, B

2 BRI 2 e 7AW R G D58 -
BEDOT T M) —=FIZoWT ], HEKPE
¥ IF—nw A, 201545 A.



2. “YHEMEOMH YT A 2 M U 7z K
HERZOHEFER", 2014 £E BEHE
FRMEHIR, IREKRY:, 2014 9 H.

3. “AVANTI 2V aFIVTHA v EBER
B, AR EFERNBFHE L IS —,
BHG K22 BT v /8 A, 2014 4 8 H.

4. “MOOC "BFDEHZEIRIETE 27?7,
RS TR e 1 v X — %y MR
2014) , HEARFERERY I F—11D
A, 2014 47 H.

5. “RYBEFROPANNIERELEANT S
AT DNTY, 2 16 [1] SEA & FHHil#f5E
2204, FYUNRA A/ R=Vavky
2 —H, 2014 £ 6 A.

6. “BFaVT VY DOREHFEIZODNT, fiff
gty THERREE &R DF RO T 7 b
J—FIZDOWT] , BERFERE I F—n
DA, 2014 4E 6 H.

7. “AVE—3y b TREZFERDMNT?”
B T2 e A V& — 2w MEFL 2013)
W KFERERY I F— 72, 2013447
A

8. “MABMVCT AT —NATA-Tavzs
hTD THE Producer] OFFH”, KZEICT
e 2012 FEEFERCR S, fF ER 2
#2012 4E 12 H.
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i #% (KATAOKA Toshitaka)
A. FRSEAEEE

(I). #HGa, R ARBUR D BE D HE R IRE % &
B AT DN T DRFSE.

(I0). D R D AR & B AT

(I). Number theory.

viding the degrees of the class numbers of

On the components di-

algebraic number fields.

(IT). Characterization of representations of fi-

nite groups by their character values.

D. i#%

1. BRI (BRI TR AR R R
TE 14 S1 & —L)

2. BOEERAILREEE (B A AT B R
IT- IIT#H 1 242 S1 X —A)

3. BUFRREGRECY . (BEHH AT AR
1A 142 S2 X — 1)

4. BUP R MR (PRSI R B
11 - TIT 4 1 4R 26 S2 & — 1)

5. (B EE: (BEEE AT R ER T
B4R A 2 A AL —)

6. WD ZEEE: (BEEATHRE R 1T -
IIHE 1R A A XK —)

7. ERECE IR (SRR AR 1
1R A E AL —)

8. MRRLRBCAEE: (BT AR 1T -
I 1A AR —)

BE MEZ (KIYONO Kazuhiko)

A. W

4 IRTTL BRI B 1) 2 R ATKR I 2 BEEF 2 3 5
PERBERDEWNZIDOWTIHZEL TW 5,
WELEFE £ TIXA Y Y 4 IRTEE AN DEERH O
A VIEE~NDFRD LT ERFHLTE =2, 5
HERIXE CERIZ O W TR ERR A H T
HBEIBRAEY - V—iE~NDRL EIFTA
Y URBEADRS BT Il s T wians D%
MALTHAZ, UL, 50k ZAA VIS
ANDFL EIFTHRNEZ 2 LAESNTWARN,

I have studied difference between locally linear
group actions and smooth ones on 4-manifolds.
I had studied group actions on spin 4-manifolds
by using the lift actions on the spin structures
till last year. This year, I used lift actions on
the spin® structures with trivial determinant
line bundle which do not act on the spin struc-
tures. But, so far, I obtained only results al-

ready known.
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D. i#

1. BRI RS - KFETRF2F520
DEFEZDONWT OB 27572, (BEEF
ARAREERL T 1 4 S1 & — L)

2. BOMRIEHREHE | KL TR R 2570
DI DT D %G o o, (BEFH
AT IR T4 1 44 S1 X — 1)

3. BOEHTSEAEE | AR R
OGO NCDEE T > 72, (B
HRRTSIEAL R 12 1 42k S2 X — 4)

4. B ILEBERTEY - MO P L AR
FOYBZDOVTDOEE 2T o7, (BEF
AT R T 1 454 S2 X — A

5. WO FEEE - MAOMAFOHE 217>
Too (BEEFHHIHGEMRI I 1 FEA L
AAR =)

6. WD ZFEE « WAMIFOHE 217>
Too (BEEFHHIHGEMRIIE 1 FEA L
AAR—)

7. MIARBEEEE - R OHE 2175
Too (BEZLTETHIAMREER T 1 FEA
AAR—)

8. MILARBUEEEE « MR OHE 217>
Too (BEZLTETHIAREER I 1 FEA L
A AR =)

9. REHMIIEY I F— [SZREHOMK
1 1 SEBEBOBNT OV TIRBIL 72,
(BEF AT S £ 4 2 % —)

10. £FEHMEY I F )L [BRLAFETES
BOE)  SEBREBORS L R 2 VIR
ZOWTHRH L 72, (BRI A ©
ARR—)

4% # (GOCHO Toru)

A. FRFEBEEE

RAHR G D BRI (T A AL RITH LT, “RE
22 WS BN SR EED S L & ilA
TW5. ZDEOIZ, YTV I T 1w 2 %k
DI — FTEBOLMERZLZ I FERT Y = “f
MERAZ KB T ABMEZFARTWSE. 22

BEOMIFL ML T, EHEI VTV I T 1970
ZRMAD I — TEMOFRZE K B2, BRI
DERBEIER T2 Z L 20D, b=V v %
FRIRX Z D5E 2R XU U T, e %250 itk
R Z D% RD-. TOFER, 2o DESH
BRXPZoffid, BFarEny—noisonhs
MR HFERCE DD B ZFED “q-Fl4 1272 -
TWbZ Aotz FHEAHGOENUIZ LN
W, AREDOFERIL, FZ elliptic cohomology %
FAWTHAETH D LB bNnEDT, 20D
BT, EO XS LHEEP R OND Z LITR5D0
MEEFETTNDEEIATHS.

I have been trying to have a better understand-
ing of various topological invariants associated
with topological field theories from the view-
point of ”Bo-kuukan”. For that purpose, I have
been studying the structure of the semi-infinite
equivariant cohomology and “the semi-infinite
equivariant K group” of the loop space of a
symplectic manifold. In the last few years, I
found that there exists a natural action of dif-
ference operators on the equivariant K group of
the loop space of a symplectic manifold, and I
obtained the corresponding difference equation
and its solutions in the case of a toric manifold
and its complete intersection. As a result, I
found that the difference equation and its solu-
tion so obtained are a kind of ”qg-analogue” of
the differential equation and its solutions asso-
ciated with their quantum cohomology. Using
my formulation, the same consideration seems
to be possible also in the case of the equivariant
elliptic cohomology, and I have been studying
to clarify what kind of structures we obtain in

this case.

D. i##

1. B Rl By . A —-F4ED S1 X —
INOY:t=

2. BUpEREaREY  AE -FAED S2 X —
LDEH
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R — DD T FDIHE
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5. ®FYIF— TU-L DI 1,
[Co< DESEE I « FEEAEEZNR
2, TR F R AR B AR B I B 1T 2 R
HEZ S EFICED B THAL 2.

PR B3 (NAKAMURA Yusuke)

A FZEREEE
TEEEIE

1. MUNE TV & A HLSOBR,
2. ACC T,

IZDOWTHHE 2D 2. BT, iFFEER &
5.

1. AR EEHES NIRRT 7 ) 2RMK1X
EHEZEH DLW Esnault KOFERLH
5. EREEEFTKE HPAKE OHFEF
2y LT, 3IRIED KLT 7 7 / BRI
DWTHEMRD Z & ZFE L 72, SHFEIRZ
DIFEDREE & LT, HRAK L DI FRSE
LD, KLT K0 IS IZREHADOE WY 7
) ZRAEITE L —E DR % 1577

2. ACC FRUZEIHE L T, fi/ha 27 BV E VR
BELEZ5E57Ta—=7 v TOHDOEX
B L TP EZ LT, Mustatd K& D3t
FFRIZ BT, B oga e b=V v o
LZRADGEIZB VT DI Z 5 X, #X
LT

In this year, I studied the following two topics:

1. Relation between the minimal model pro-

gram and the rational points.
2. The ACC conjecture.

They will be described in detail below.

1. Esnault proved that any smooth Fano vari-
ety defined over a finite field has a rational
point. In joint work with Y. Gongyo and
H. Tanaka, we proved the same formula for
three-dimensional klt variety of Fano type.
In this year, as joint work with H. Tanaka,
we considered non-klt Fano varieties and

gave a new formulation.

127

. Related to the ACC conjecture, I raised a

question on the boundedness of the num-
ber of successive blow-ups necessary for
obtaining the minimal log discrepancy. As
joint work with M. Mustata, we proved
this conjecture in dimension two and the

toric case.

B. FE&w

1. M. Mustata, Y. Nakamura: “A bounded-

ness conjecture for minimal log discrepan-
cies on a fixed germ”, preprint, available
at arXiv:1502.00837.

. Y. Nakamura, J. Witaszek: “On base

point free theorem and Mori dream spaces
for log canonical threefolds over the alge-
braic closure of a finite field”, preprint,
available at arXiv:1603.06197.

. Y. Gongyo, Y. Nakamura, H. Tanaka:

“Rational points on log Fano threefolds
over a finite field”, to appear in J. Eur.
Math. Soc.

. Y. Nakamura : “On minimal log discrep-

ancies on varieties with fixed Gorenstein
index”, Michigan Math. J. 65 (2016), no.
1, 165-187

. Y. Nakamura : “On semi-continuity prob-

lems for minimal log discrepancies”, J.

Reine Angew. Math. 711 (2016), 167-187.

. D. Martinelli, Y. Nakamura, J. Witaszek:

“On base point free theorem for log canon-
ical threefolds over the algebraic closure of
a finite field”, Algebra Number Theory 9-3
(2015), 725-747.

C. HBxExR

1. Rational points on log Fano threefolds over

a finite field, Cambridge-Tokyo Algebraic
Geometry workshop 2017, University of
Cambridge, 1 ¥V A, > 7V v 2017
B3 H ().

. New formulation of the number of ratio-

nal points on singular Fano varieties over



a finite field, The 2nd Higher dimensional
algebraic geometry Echigo Yuzawa sympo-

sium, HiRET A KRR, 2017 42 H.

. Rational points on log Fano threefolds over
a finite field, Workshop on Higher Di-
mensional Algebraic Geometry, Holomor-
phic Dynamics and Their Interactions, Na-
tional University of Singapore, ¥ > #iR—
W, VA AR=IV, 20171 A,

. A boundedness conjecture for minimal log
discrepancies, Algebraic Geometry Semi-
nar, KIAS, &, ¥V 7, 2016 4 8 H.

. Birkar DX “Anti-pluricanonical sys-
tems on Fano varieties” Df#dH, Summer
School on Algebraic Geometry, I KFE
FREEY I =17 A, 2016 £ 7-8 A.

. Rational points on log Fano threefolds over
a finite field, Tokyo-Princeton algebraic ge-
ometry conference, Princeton University,

TAVA, TVUARY, 2016 £ 5 H

D. %
1. BOERIEEEIRTHE : S2 X —L 2 A& X
AR =L L.

F. SAMZE Y — B &

1. (4 —#7 1 % —) The 2nd Higher dimen-
sional algebraic geometry Echigo Yuzawa
symposium, ERETARAE, 2017 4F 2 A 13-
17 H.

i (BAO Yuanyuan)

A. RGBS

Heegaard Floer B, & T ARERZROTENS D
REAHA RS FIZ R DS H D, L TW5,
KD AR, ZMITGERRICHDAE NS
¥t 7 5 7 @ Heegaard Floer homology % fifi%%
LT&7, Z® homology DA 1 7 —FE¥IL
7 7 ® Alexander ZIHATH . IR FIE
TREHRINDIALETHD, SHE., LR
HrIz, 77 7D Alexander ZIHA L sl(n) &
TZIHAD MOY BIRAITHLLL 7 BIR A A3
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g ZeaFER UL, #IZ, Tho0BRAZ
FWT, Alexander ZIEHA DR T 2 5 7=,
Heegaard Floer Hlin & &7 bR ¥ — DREFRIC
DN, ZL DIFEHIC L > THIZEI N TV S,
SHBOWMIETIE, 77 7D Alexander ZTHA D
BT MRV -WREREEZEZDTFETH S,
%8 L T, Heegaard Floer HimDE T h RN
Dl SRAVR S 5F- EA AN

My research interests include the Heegaard
Floer theory, quantum invariants and their
topological applications in knot theory. In the
past two years, I studied the Heegaard Floer
homology for an embedded bipartite graph in
a closed 3-manifold. The Euler characteristic
of the homology is the Alexander polynomial,
which is a classical invariant in knot theory.
During this academic year, my coworker and I
found that this polynomial satisfies some re-
lations similar with MOY relations for sl(n)
quantum polynomial, and we showed that these
relations, in turn, provide a characterization of
the Alexander polynomial for a graph. One of
the important questions in Heegaard Floer the-
ory is how to understand the theory from the
quantum topological viewpoint. In the future,
we will study the quantum topological meaning
of the Alexander polynomial and then that of

its categorification, the Heegaard Floer homol-
ogy.
B. FE&Gw

1. Y. Bao: “Heegaard Floer homology for em-
bedded bipartite graphs”, ERARHTHFZEAT
ihgeik. 2004 (2016) 1-12.

. Y. Bao: “Polynomial splittings of Ozsvath
and Szabé’ s d-invariant”, Topol. Proc. 46
(2015) 309-322.

. Y. Bao : “On knots having zero negative
unknotting number”, Indiana Univ. Math.
J. 63 No. 2 (2014) 597-613.

4. Y. Bao: “A note on knots with H(2)-
unknotting number one”, Osaka J. Math.
51 No. 3 (2014) 585-596

. Y. Bao: “H(2)-unknotting operation re-
lated to 2-bridge links”, Topol. Appl. 159



(2012) 2158-2167.

6. Y. Bao : “On the knot Floer homology of

C.

D.

a class of satellite knots”, J. Knot Theory
Ramif. 21 No. 4 (2012) 1-29.

WELEES

. The Alexander polynomial of a bipartite

graph, The 12th FEast Asian School of
Knots and Related Topics, BE K, 2017
F2H.

. Heegaard Floer homology for embedded

bipartite graphs, Intelligence of Low-
dimensional Topology, W#F K, 2016 4 5
H.

. Heegaard Floer homology for transverse

graphs with sinks and sources, Atelier de
travail franco-japonais sur la géométrie des
groupes modulaires et des espaces de Te-
ichmiiller, HA, BIXKZE, 2015 4 11 H.

. Heegaard Floer -RET ¥ —IZD\WT, Wik

KRB AR B AR =, 2015
£6H.

Extending Kauffman’s definition of
Alexander polynomial to bipartite spatial
graphs, joint iBMath & QGM workshop,
T v~ —7, Aarhus K%, 2013 4E 12 H.

A Heegaard Floer homology for bipartite
spatial graphs and its properties, £ 60 [8] h
RE Y=Y VRV YL KT R, 2013
8 H.
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B £ ¥ % (Project Professors)

#HIR %5 (IHARA Sigeo)

A, WA

MBI E T BEHIEAT O EA IR ICHE £
UL ERE#HZ2BTL2<HF LVAIRZE S D
DD, TOFER, BB TIET — XENTP
EFYVIDVEEIZRY, FTLOWHIERYET
WML E ST, RAMOBFEDIRA, Filt&
DOBISEADERDEELE>TWS, I T, AW
B2 & DRLAIIFRIZ & B8 U W EEERNE O RS
EHXL., EMEEY AT ARFEOO DML
MEUT MEYERS L HF DAL : iBMath )
EHEL TV, AAMIZIZED, RS
(IBRAE Y 7 B EAGAE W) T D B G RFE O B
HEFILOHFLWETILOBEIZHD -, EE
T7 0 N)—DERNLYBEA = AL %S
PZL2DOH 5,

The development of measurement technology
is so rapid in life science that it increases not
only the requirement of new analysis tools and
mathematical modeling but also that of new
application of newly developing mathematical
concepts. Fusion of mathematics and molec-
ular biology for medical research through the
transcription processes, we seek a new math-
We have established a

new research center, iBMath: Institute for Bi-

ematical paradigm.

ology and Mathematics of Dynamic Cellular
Processes. I mainly study dynamics of tran-
scription factories in Eukaryotes from physics-
based modeling and revealing some fundamen-

tal mechanisms.

B. F&&Kiif X
1. Masuda K, Kitakami J, Kozasa T,
Kodama T, Ihara S and Hamakubo

T, Visualization of ligand-induced
chemotax-

2016.

Gi protein activation in
ing cells, The FASEB Journal,

doi: 10.1096/1j.201601102R.

2. Hidaka T, Shimada A, Nakata Y, Ko-
dama H, Kurihara H, Tokihiro T, and
Thara S, Simple model of pH-induced

protein denaturation, Phys. Rev. E
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. Yoshihiro Ohta,

92, 012709 - Published 7 July 2015.
doi: 10.1103/PhysRevE.92.012709.

. Takashi Maejima, Tsuyoshi Inoue, Ya-

suharu Kanki, Takahide Kohro, Guoliang
Li, Yoshihiro Ohta, Hiroshi
Mika Kobayashi, Akashi Taguchi, Shuichi

Kimura,

Tsutsumi, Hiroko Iwanari, Shogo Ya-
mamoto, Hirofumi Aruga, Shoulian
Dong, Junko F. Stevens, Huay Mei

Poh, Kazuki Yamamoto, Takeshi Kawa-
mura, Imari Mimura, Jun-ichi Suehiro,
Akira Sugiyama, Kiyomi Kaneki, Haruki
Shibata, Yasunobu Yoshinaka, Takeshi
Doi, Sohei
abe, Toshiya Tanaka, Takashi Minami,
Takao Hamakubo, Juro Sakai, Naohito
Nozaki,
Nangaku, Xiaoan Ruan, Hideyuki Tanabe,

Akimune Asanuma, Tan-

Hiroyuki Aburatani, Masaomi
Yijun Ruan, Sigeo Ihara, Akira Endo,
Tatsuhiko Youichiro Wada,
Direct Evidence for Pitavastatin Induced
Chromatin Structure Change in the
KLF4 Gene in Endothelial Cells, PLoS
One. 2014 May 05;9(5):¢96005. (2014)
doi: 10.1371/journal.pone.0096005

Kodama,

. Ohta Y and Ihara S., Ultradiscrete Mod-

eling and Simulation for Gene Transcrip-
tion (The breadth and depth of nonlin-
ear discrete integrable systems), RIMS
Kokyuroku Bessatsu, , B41, 101-123, 2013-
08.

Akinobu Nishiyama,
Yoichiro Wada, Yijun Ruan, Tatsuhiko
Kodama, Takashi Tsuboi, Tetsuji Tok-
ihiro, and Sigeo Ihara.Path-preference
cellular-automaton model for traffic flow
through transit points and its applica-
tion to the transcription process in hu-
man cells. Phys Rev E. 86, 021918 (2012).

doi: 10.1103/PhysRevE.86.021918.

. Tsuji S, Thara S, Aburatani H. A sim-

ple knowledge-based mining method for

exploring hidden key molecules in a



10.

11.

human biomolecular network. BMC
Syst. Biol. 2012 Sep 15;6(1):124.
doi:10.1186/1752-0509-6-124.

. Kanki Y, Kohro T, Jiang S, Tsut-

sumi S, Mimura I, Suehiro J, Wada
Y, Ohta Y, Thara S, Iwanari H, Naito
M, Hamakubo T, Aburatani H, Ko-
dama T, Minami T. Epigenetically coor-
dinated GATA2 binding is necessary for
endothelium-specific endomucin expres-
sion.EMBO J. 2011 Jun 10;30(13):2582-95.
doi: 10.1038/emboj.2011.173.

. Ohta Y, Kodama T, Thara S. Cellular-

automaton model of the cooperative dy-
namics of RNA polymerase II during tran-
scription in human cells. Phys. Rev. E
84, 041922 (2011). Epub 2011 Oct 19.
doi: 10.1103/PhysRevE.84.041922.

. Daigo K, Kawamura T, Ohta Y, Ohashi

R, Katayose S, Tanaka T, Aburatani H,
Naito M, Kodama T, Thara S, Hamakubo
T. Proteomic analysis of native hepato-
cyte nuclear factor-4 a (HNF4 a) iso-
forms, phosphorylation status, and inter-
active cofactors , The Journal of biological
chemistry,286,674-686 (2011);Epub 2010
Nov 3. doi: 10.1074/jbc.M110.154732

Papantonis A, Larkin JD, Wada Y.
Ohta Y, Thara S, Kodama T, and Cook
PR.: Active RNA Polymerases: Mo-
bile or Immobile Molecular Machines?,
PLoS Biology, 8, Issue 7, €1000419 (2010).
doi: 10.1371/journal.pbio.1000419

Nakajima K, Komiyama Y, Hojo H, Ohba
S, Yano F, Nishikawa N, Thara S, Abu-
ratani H, Takato T, Chung U, Enhance-
ment of bone formation ex vivo and in vivo
by a helioxanthin-derivative, Biochemi-
cal and Biophysical Research Communi-
cations, Vol.397, No.3, 631-631 (2010).
doi: 10.1016/j.bbrc.2010.04.041.
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. Annulus Diagram of Modules in Biological

Molecules ‘ Random matrix theory from
fundamental mathematics to biological ap-
plications (RMT2015) " @R} FAH A A7
Btk OIST 2015 4E 11 H 6 H

. Annulus diagram of SO(3) rotation of pro-

tein modules ‘ Geometry and Biophysics’
Institut de Recherche
Avancée (IRMA) Université de Stras-
bourg France 19 Sep 2015.

Mathématique

. A Diagram Representation of Interactions

of Modules in Biological Molecules Institut
des Hautes Etudes Scientifiques (IHES) -
Le Bois-Marie 35, route de Chartres 91440
Bures-sur-Yvette France 14 Sep 2015.

. Modeling and Simulation for Gene Tran-

scription  ‘ Moduli Spaces and Macro-

molecules’ Marilyn and James Simons
Conference Centre Institut des Hautes
Etudes Scientifiques (IHES) - Le Bois-
Marie 35, route de Chartres 91440 Bures-

sur-Yvette France 17 May 2013.

. BEBIED Y I 2L — 3 v 'Spatiotempo-

ral Modeling and Simulation of Gene Tran-
scription” AL KZF 2013 7 H 12 H

. AR
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BRG44SR )
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FHiksmoER] k28 47 H 28 H-30 H

(A - R F EFREREE I F =T R)
THEE AR

CEBE T OSSN TEGEXAFITAD
B L Z O - Himd 5 DX 570 515tk
TR 2712 A9 H-11H (A BHERE
BERLEERL KEEEE) AR

BEGE TS N TEGXAFITAD
B Z DI « By L OB BEG-5
Bt EmEIEO DT A= AL L HE) B
SR B 2T 3 H 16 H-1TH (A -
FERFEHREE (RGEA—IL)

CBEEGE TS L THEGEAFIZAD
B L ZOIH: Bole DX 5 504 ]
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BOERLEAERL KasR=E) AR

BEFEGE T O S N TE®RXAFITAD
B ez ERR 2641 H 20 H-23 H

(B>« R BORR 2 e R KiE#
%) HEEARE

. Joint iBMath AND QGM Workshop: Ge-
ometry and topology of macromolecule
folding, 4-6 December 2013 (Aarhus Uni-
versity) HEEA

H. Esrooey x—

1. Joergen E Andersen Professor, Director of
Centre for Quantum Geometry of Moduli
Spaces (QGM), Aarhus University, Den-
mark. He gave three lectures on July 22,
23, and 25, 2014. We discussed modular
geometry and biology.

. Dr.  Michaél Bon, IPhT, CEA Saclay,
France. He gave three lectures on Jan-
uary 20, 23 2014. We discussed modeling

of transcription factory.
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B FOERE X 1%, DNA 4] % #5112 RNA
polymerase IT (RNAPII) &\ 5 #FEIZ L > TE
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INRY— MR D72, Mz AWZERIZE
WCHE M RREDHRBIR 2175 Z L IZH L
WORBIRTH B, F I T, BIEATTRE IR
BB @ REEDMGEZ TREE U, ML 72
ETIVOHEMEEZMRIET 5720, HEEECRY I 2
L—> 3 Vg EOBHBIENFENNHE 125,
Fxlzv VA — < b EHAWEZ RNAPII O
Jalb—vavitkoT, #EL/E LA 6H
Hifte UCHET 25O T2 B L 7=,
DE AL ISR & 75D RNAPITL & ORFZER D
MBIz & > T RNAPII D ZENK I 5 Z & %25
U, BHOFRET 2HEROBMES EHT 5 Z
EMTET,

— 5T, EMEZDEIC BT D KBBRIREE
TR E R & DEBRTFIEOHEAIZ L > T, K5
MBI QA Y 25 70~ F UREEP BRI ZEAL
LTWBZeHEDDoTETWS, TD2H, &
NA=bT MU EHWEZEBEEETIVIZDOWTH,
Y4 NOENELE T ANZET NV EEA
TEBEMEDRH T E /2, Fox IEARRE % R
T57-D, WRELVA—FIPNVDETFILTH
% ASEP ##E5R U, DNA #iEAY 3 IRITHEEEIZ
HHYA NEUTESREEAT 5 Z 2T RNAPII
DHEREDAIREL R D HE T IV 2 HEEEL 7=,
DFHETFTNDY I a2l —Ya UiERIZE - T,
— D EAEFIZT D W T DHIFIEER DK % IEHE
IZHEBET AN TE,
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We research innovative transcription drug dis-



covery processes by elucidating the transcrip-
tion mechanism of genes by production of high
density spatiotemporal big data. Also, we con-
duct research and development on AI (Artifi-
cial Intelligence) to be installed in experimen-
tal automation robots, and are developing au-
tonomous discovery robots that perform com-
plicated and delicate tasks and big data anal-
ysis. By collaborating with leading companies,
hospitals, universities, etc., we are promoting
integrated research leading to innovative drug
discovery.

Transcription is a fundamental cellular process
in which the RNA polymerase enzymes play a
central role. In eukaryotes, RNA polymerase II
(RNAPII) is responsible for this process, and
genome-wide studies show that transcription
by RNAPII is dynamically regulated. Due to
the experimental difficulty in molecular biologi-
cal approach, the picture of the gene transcrip-
tion remains snapshot rather than dynamical
views. Therefore, to reveal the principles of
transcription, the mathematical modeling and
simulation by fusing spatiotemporal deep anal-
ysis of real data are crucial.

By the cellular automaton (CA) simulation of
the mobility of RNAPII over long distances, we
found that the RNAPII molecules move as a
free flow state, though there exist regions of
reduced velocity, as far as the time interval be-
tween nearest RNAPII molecules is larger than
the time required for an RNAPII passing the
exclusion length in the reduction region. If the
reduction is strong enough to reach a certain
threshold, a transition occurs from the free flow
state to the states with congested and repeti-
tive flows.

On the other hand, by combining next gen-
eration sequencing and chromosome conforma-
tion capture (3C), it becomes evident that chro-
matin domains which represent the transcrip-
tion basic structural units move dynamically
within the nucleus. Therefore, it is required to
apply this dynamical movement and configura-
tional changes to the CA model.

We previously identified transitions of RNAPII
in the spatial configuration of DNA. Our formu-

133

lation was extending the asymmetric simple ex-
clusion process (ASEP) and derived an analyt-
ical expression for the dwell time distribution
of the RNAPIIs during transcription. Also, we
adopt the RNAPII transfer methods by map-
ping n forward (or backward) jump routes and
m proximal points. Then we show that the sim-
ulation results of this model are consistent with
the experimental findings for actual gene tran-
scriptions. After that, we will make a detailed
comparison of the results from the realistic sim-
ulation for a specific gene with the experimental
data obtained here. Studies in this model also
emphasize RNAPII flow stability and a fault

tolerant system of the gene transcription.
B. &

1. Hosokawa Y, Hosokawa I, Shindo S, Ohta
Y, Ozaki K, Matsuo T. “Alkannin inhibits
CCL3 and CCL5 production in human pe-
riodontal ligament cells”, Cell Biology In-
ternational, Volume 40, Issue 12, Decem-
ber 2016, Pages 1380-1385.

. Maejima T, Inoue T, Kanki Y, Kohro
T, Guoliang Li, Ohta Y, Kimura H,
Kobayashi M, Taguchi A, Tsutsumi S,
Iwanari H, Yamamoto S, Aruga H, Dong S,
Stevens JF, Poh HM, Yamamoto K, Kawa-
mura T, Mimura I, Suehiro J, Sugiyama A,
Kaneki K, Shibata H, Yoshinaka Y, Doi T,
Asanuma A, Tanabe S, Tanaka T, Minami
T, Hamakubo T, Sakai J, Nozaki N, Abu-
ratani H, Nangaku M, Ruan X, Tanabe
H, Ruan Y, TIhara S, Endo A, Kodama T,
Wada Y. “Direct Evidence for Pitavastatin
Induced Chromatin Structure Change in
the KLF4 Gene in Endothelial Cells”,
PLoS One. 2014 May 05;9(5):€96005. doi:
10.1371/journal.pone.0096005.

. Ohta Y and Thara S. “Ultradiscrete Mod-
eling and Simulation for Gene Transcrip-
tion”, RIMS Kokyuroku Bessatsu, The
breadth and depth of nonlinear discrete in-
tegrable systems, pp 101 - 124, 2013.

. Ohta Y, Nishiyama A, Wada Y, Ruan
Y, Kodama T, Tsuboi T, Tokihiro T
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Macia, Fabricio
A. Summary of Research

The main focus of my research has been under-
standing the high-frequency properties of solu-

tions to Schrodinger equations in unbounded
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geometries, as part of a collaboration with S.
Nakamura. Our main interest has been trying
to develop tools that can be used to capture the
asymptotic phase-space energy distribution of
sequences of solutions to Schr H. dinger equa-
tions in non-compact manifolds, and in the
presence of potentials that are not necessarily
of short range.

We have introduced some variants of the well-
studied semiclassical measures that are well-
adapted to this setting. Using these tools we
have been able to prove observability-type es-
timates that are of importance in control the-
ory. Our most precise results apply to asymp-
totic Euclidean manifolds and potentials of
quadratic growth. In this particular setting we
have established propagation laws for “homoge-
neous wave-front set”-type semiclassical mea-
sures and obtained sharp conditions for the va-

lidity of observability inequalities.
B. List of Publications

Articles

. N. C.

Kammerer, and F. Macia, Semiclassical

Anantharaman, Fermanian-
completely integrable systems: long-time

and observability via two-
J.

dynamics
microlocal Wigner measures, Amer.

Math. 137(3) (2015) 577-638.

. F. Macia, High-frequency dynamics for the
Schrédinger equation, with applications to
dispersion and observability. In Nonlinear
optical and atomic systems, Lecture Notes
in Math. 2146 (2015) 275-335.

. N. Anantharaman, M. Léautaud, and F.
Macia, Delocalization of quasimodes on
the disk, C. R. Math. Acad. Sci. Paris
354(3) (2016) 257-263.

. N. Anantharaman, M. Léautaud, and F.
Macia, Wigner measures and observability
for the Schrédinger equation on the disk,
Invent. Math. 206(2) (2016) 485-599.

. F. Macia and G. Riviere, Concentration
and non-concentration for the Schrédinger
evolution on Zoll manifolds, Comm. Math.
Phys. 345(3) (2016) 1019-1054.
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6. F. Macia and G. Riviere, Observability
and quantum limits for the Schrodinger
equation on the sphere, arXiv:1702.02066
(2017).

C. Selected talks 2012 — 2016.(Up to 10 items)

. Partial Differential Equations Seminar.
Osaka University. March 2017.

. Analysis Seminar.
February 2017.

Saitama University.

. Tokyo Berkeley Mathematics Workshop
Partial Differential Equations and Math-
ematical Physics, Tokyo, Japan. January
2017.

. Marrakesh Workshop On Control, Inverse
Problems and Stabilization of Infinite di-
mensional Systems, Marrakesh, Morocco.
December 2016.

semiclassical
Chals, France. December 2016.

. New trends in analysis,

. XIIleme Colloque Franco-Roumain de
Mathématiques Appliquées, Iasi, Roma-
nia. August 2016.

. 1120th American Mathematical Society
Spring Central Sectional Meeting. Fargo,
USA. April 2016.

Northwestern Uni-
versity, Chicago, USA. April 2016.

. Probability Seminar.

. Analysis Seminar. Northwestern Univer-
sity, Chicago, USA. February 2016.

D. A lecture course.

Semiclassical Measures and applications to
Partial Differential Equations (10 hours). In
this course we introduced Semiclassical mea-
sures, a tool aimed at describing the high-
frequency behavior of a sequence of functions.
More precisely, they are measures defined on
the space of positions and frequencies that give
a quantitative description of the phase-space
asymptotic distribution of the L?-mass of a se-

quence of functions. If that sequence is known



to consist of solutions to a partial differen-
tial equation, then it is possible to infer ad-
ditional properties on semiclassical measures,
that in some cases, give a characterization of
the asymptotic behavior of the sequence. We
presented the basic theory in an elementary
way, together with applications to controlla-
bility and observability estimates for Schr H.
dinger equations on manifolds and concentra-
tion and non-concentration of eigenfunctions of

the Laplacian.

Jannsen, Uwe

A. Summary of Research during my stay

On November 30, 2016, Shuji Saito, Yigeng

Zhao, and I established a final version of our
paper
Duality for relative logarithmic de Rham-Witt

sheaves and wildly ramified class field theory

over finite fields,

and put it on the ArXiv (arXiv:1611.08720, 30

pages).
ramified class field theory for smooth varieties

In this paper we established wildly

over a finite field, by establishing a duality
theorem for logarithmic de Rham-Witt sheaves
with modulus in a divisor D with normal cross-
ings. This gives a pairing between a discrete
cohomology group and a profinite cohomology
group, and thus a measure of wild ramifica-
tion along this divisor. There is also a version
over perfect fields, in which case one has to use
a stronger structures like ind-algebraic groups
and pro-algebraic groups and use Breen-Serre

duality instead of Pontrjagin duality.

In December 2016 I started a collaboration
with Thomas Geisser, concerning the study of
Tate-Shafarevich groups in the setting of mo-
tivic étale cohomology groups. We conjecture
the finiteness of these groups, as in the clas-
sical case of abelian varieties, and would like
to construct a pairing between suitable Tate-

Shafaravich groups, as in the classical case.

In February 2017 I took up some previous work

with Jean-Marc Fontaine, where we had estab-
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lished a new cohomology theory for varieties
over perfect fields, the so-called gauge cohomol-
ogy. I extended the theory to a theory over a
basis S of characteristic p and drew a relation
to the theory of (modified) F-zips as introduced
by T. Wedhorn. The final aim is to establish a
full cohomology theory of W,,(Og)-sheaves, and
relate it to other p-adic theories like Fontaine-

Laffaille modules.

B. List of Publications

1. Jannsen, Uwe, Hasse principles for higher-
dimensional fields. Ann. of Math. (2) 183
(2016), no. 1, 171.

. Jannsen, Uwe, A spectral sequence for
Iwasawa adjoints. Miinster J. Math. 7
(2014), no. 1, 135148.

Jannsen, Uwe; Saito, Shuji; Sato, Kane-
tomo, Etale duality for constructible
sheaves on arithmetic schemes. J. Reine

Angew. Math. 688 (2014), 165.

. Jannsen, Uwe; Saito, Shuji Bertini theo-
rems and Lefschetz pencils over discrete
valuation rings, with applications to higher
class field theory. J. Algebraic Geom. 21
(2012), no. 4, 683705.

C. Selected talks 2012 — 2016.(Up to 10 items)

1. A spectral sequence for Iwasawa adjoints:
2013 Miinster, Conference in honour of Pe-

ter Schneider,

2. On Resolution of singularities: 2013
Wiirzburg, Colloquium, 2014 Darmstadt,
Colloquium, 2014, Heidelberg, Collo-
quium;

. Canonical embedded and non-embedded
resolution of singularities for excellent
two-dimensional schemes: 2016, Interna-
tional Workshop on Motives, University
of Tokyo, 2016, Mittag-Leffler-Institute,

Sweden;

. Duality for relative logarithmic de Rham-
Witt sheaves and wildly ramified class field



theory over finite fields: 2014, Interna-
tional Workshop on Motives, University of
Tokyo, 2015, Paris, Cycles seminar, 2016,
Oberwolfach, Arithmetic Geometry (org.
Faltings and de Jong), 2016, Kinosaki al-
gebraic geometry symposium, 2016, RIMS
Symposium on Algebraic Number Theory
and Related Topics, 2017, Sendai, Tohoku

University,

5. On a conjecture of Bloch and Kato, and a

local analogue: 2016, Tokyo University,

D. A lecture course at Tokyo University:

Deligne’s proof of the Weil conjectures

In this course I introduced main properties of
étale cohomology and outlined the main parts
of Deligne’s proof.

F. Since 2013 Co-organizer of the Conference
on K-theory and Motivic Cohomology at Ober-
wolfach (usually every 2 years).

Since October 2009 head of the Senate of the
University of Regensburg.

Ordinary member of the Bavarian Academy of
Sciences since March 2010.

Member of the Academia Europaea since Oc-
tober 2011.

Cospeaker of the DFG Collaborative Research
Center (Sonder-Forschungsbereich) 'Higher In-

variants’ since April 2014.

)75 E3— b (RYBKA Piotr)

A. WESEREEE

1) We study the dynamic boundary condi-
tions for the total variation flow in R¥.
The first task was the proper formulation
of the problem, so that we obtained a gra-
dient flow. (Joint work with Y. Giga, R.
Nakayashiki and K. Shirakawa)

We establish existence of solutions by
means of the nonlinear semigroup theory.
After that we study properties of solutions
focusing on facet behavior. We consider
a few explicit examples, some of them ex-

hibit a new phenomenon of boundary layer
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detachment. We also study conditions for

facet calibrability.

We work on

()

with periodic boundary conditions when

, u(z,0) = ug(x)

W is convex with linear growth. The ini-
Our
main point is establishing that if ug is in
WLHL(T), then the solution at time ¢ has
the same property, i.e. wu(t) € WH(T).
(Joint work with A. Nakayasu)

tial condition wg has finite energy.

We study the least gradient problem

min {/ |Du| : w € BV(Q), uloq = f},

i (L)
where Q is a bounded region in R? and
f € LY(99). The point is that Q is con-
vex, but not strictly convex. We work on
establishing sufficient and necessary con-
ditions for existence of solutions to (LG)
in the trace sense. (Joint work with A.

Sabra)

We work on the following fractional

parabolic equation,
w = (D°u)s, (2,8) €0 % (0,+00)

augmented with initial and boundary con-
ditions. Here D% is the Caputo deriva-
tive with respect to the space variable z,
a € (0,1). The goal is to establish a satis-
factory existence theory. (Joint work with

M. Yamamoto)

We study the following 6th order equation
with periodic boundary conditions on T,

N = 1,2, augmented with initial data,

)
hy = 5|Vh|2 + A (A*h— DpW (Vh)).
We
work on establishing stabilization of solu-
tions. (Joint work with G. Wheeler)

Here, W is a double-well potential.

We work on scalar Free Material Design

problems. Here, the task is to the find



10. W. Gérny, P. Rybka and A. Sabra : “Spe-
cial cases of the planar least gradient prob-
lem”, Nonlinear Analysis 151 (2017) 66—
95.

optimal location of the material given the
load inside the design region. (Joint work
with T. Lewiriski)

B. F&EKiw X

1. Y. Giga, P. Gérka and P. Rybka : “Byo. O MR

lution of regular bent rectangles by the
driven crystalline curvature flow in the
plane with a non-uniform forcing term”,
Advances in Differential Equations 18
(2013) 201-242.

. K. Kielak, P. B. Mucha and P. Rybka: “Al-
most classical solutions to the total vari-
ation flow”, J. Evolution Egs. 13 (2013)
21-49.

. M.-H. Giga, Y. Giga and P. Rybka : “A
comparison principle for singular diffusion
equations with spatially inhomogeneous
driving force”, Archive for Rational Me-
chanics and Analysis 211 (2014) 419-453.

. Y. Giga, P. Gérka and P. Rybka : “Bent
rectangles as viscosity solutions over a cir-

b2

cle”, Nonlinear Analysis Series A: The-
ory, Methods and Applications 125 (2015)

518-549.

. P. B. Mucha, M. Muszkieta and P. Ry-
bka : “Two cases of squares evolving by
anisotropic diffusion”, Advances in Differ-
ential Equation 20 (2015) 773-800.

. A. Kubica and P. Rybka: “Fine singularity
analysis of solutions to the Laplace equa-
tion”, Math. Meth. Appl. Sci. 38 (2015)
1734-1745.

. M. D. Korzec, P. Nayar and P. Rybka :
“Global attractors of sixth order PDEs
describing the faceting of growing sur-
faces”, Journal of Dynamics and Differen-
tial Equations 28 (2016) 49-67.

. M. Matusik and P. Rybka : “Oscillating
facets”, Port. Math. 73 (2016) 1-40.

. A. Kubica and P. Rybka: “Fine singularity
analysis of solutions to the Laplace equa-
tion: Berg’s effect”, Math. Meth. Appl.
Sci. 39 (2016) 1069-1075.
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. (1) Sudden directional diffusion: counting

and watching facets, (2) Viscosity solu-
tions for closed curves driven by a singular
weighted mean curvature flow, The 10th
AIMS Conference on Dynamical Systems,
Madrid (Spain), 2014 4 7 H.

. Viscosity solutions for closed curves driven

by a singular weighted mean curvature
flow, Recent Trends on Nonlinear Phenom-
ena, Reggio Calabria (Italy), 2014 411 H.

. (1) The method of viscosity solutions for

analysis of singular diffusion problems ap-
pearing in crystal growth problems, (2)
Shape optimization in engineering prob-
lems, ICIAM 2015, Beijing (China), 2015
£ 8 H.

. The method of viscosity solutions for anal-

ysis of singular diffusion problems appear-
ing in crystal growth problems, Mathe-
matics for Nonlinear Phenomena: Analysis
and Computation, fLIEI > RX> ¥ av&y
Z—, 201548 H.

. Special cases of the planar least gradient

problem, Analysis and Partial Differential
Equations, Canberra (Australia), 2016 4F- 2
H.

. Special cases of the planar least gradi-

ent problem, 9th European Conference on
Elliptic and Parabolic Problems, Gaeta
(Ttaly), 2016 4 5 H.

. Berg’s effect, 7th Euro-Japanese Work-

shop on Blow-up, Bedlewo (Poland), 2016
9 A.

. Viscosity solutions to singular parabolic

problems, Mathematics of Pattern Forma-
tion, Bedlewo (Poland), 2016 4% 9 H



9. Berg’s effect revisited, Mathematical As-
pects of Surface and Interface Dynamics
12, K2 RZZBEELRLZEAF SR, 2016
410 AH.

D. ##

1. BOEERFERGER X - BER iR E
The BV space in variational and evolution
problem, A R Z BB 51 2 2531
R & FERREIZ DWW T OfEMTIED A, (B
BB - 4 F AR HEEEER)

F. A% — A
(FRED
1. AMS (American Mathematical Society)

2. SIAM (Society for Industrial and Applied
Mathematics)

SRR DA — 71 X

1. Anisotropy 2013, Warsaw (Poland), 2013
F4H.

2. Chilean-French-Polish Conference on Non-
linear PDE’s, Bedlewo (Poland), 2013 4 7
H.

3. Mathematics, Mechanics and Modeling, a
tribute to Zbigniew Peradzynski, Bedlewo
(Poland), 2013 4 9 H.

4. STAM Conference on Analysis of Partial
Differential Equations, a minisymposium,
Orlando (USA), 2013 4F 12 H.

5. Computational Molecular Biology, Second
edition. Warsaw and Lochéw (Poland),
2014 £ 9 H.

=2

. Anisotropy 2014, Warsaw (Poland), 2014
10 H.

7. ICIAM 2015, two minisymposia, Beijing
(China), 2015 4% 8 H.

8. Anisotropy 2015, Warsaw (Poland), 2015
10 A.
9. Pushing Frontiers of Analysis and

PDE’s, Legacy of Marek Burnat, Warsaw
(Poland), 2016 4£ 5 H.
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10. Anisotropy 2017, a session embedded in
the conference Towards Regularity. War-
saw (Poland), 2016 4 9 H.

G. %H
1. Rector of the University of Warsaw award
for the 30 years of service, 2014 4E.
2. Rector of the University of Warsaw award

for the distinguished service, 2016 4E.



¥ £ # # % (Project Associate Professor)

BE A% (KODAMA Hiroki)

A. TRFEBEEE

—RREA TR VIR 2 PR T, R RBR AR
REFIZ Bl 2 BP9~ 2 BEERE 2 B AT 5 &,
EffeERIIRZ 2R U,

FAJCE AN & OEFRFZRIZ B W T, FME LD
SFMEIC K 2 FR AN AT BRI %2
D O il [FIAE % RSk U 7=,

= RERERE, LKL LFET, Y7L
7254y R2 EOERNI I N U RT MV
DR DR Z 1T o 72,

2007 4E 11 A» 6., Limglsg vy s v Ty
AT LR BAEMRIAIT X B Sl g Al B
MU, 2010 4E 4 Ao, Boimiise kg 7 m
75 L (IRFEEPATO Y22 bz,
ARl AERIZB U AT TV O E 5
LTW, 20134E4 Ao 7uny o b T4Y)
EFEHFEDORMARR] 1B W TGN D7
HO=bDERED FOBEE TV v 7 25
LTW3,

F72. 2011 4E 3 Ad S BB OYIEIZ DWW T
HIE— K (FrHA"E) 507V — T L5 L
TW5,

015 FE2ANRSAVE T ML Y ADBIRIZDOW
THEL AR (LA v R—A T F A VW),
FFZIART (HAREITZEAT), LRSI K (RRE
) 5 2gEL T Wb, 2016 4E 10 A6 1d, 4k
SBEEREM L LT, tHMKE & HIiT, F4E
EH—HETIE L TV,

I researched on simple groups that are not uni-
formly simple. I showed the infinite altenating
group with a pseudometric that evaluate the
simpleness, is quasiisometric to the half line.
Shigenori Matsumoto and I studied on dynam-
ical systems by diffeomophisms on a circle, and
constructed C'-diffeomorphisms of the circle
which admit measurable fundamental domains.
Kentaro Mikami, Yasuharu Nakae and I ex-
cuted a calculation on characteristic classes of
formal Hamiltonian vector fields of symplectic
R2.

I took 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. From April 2013, I take part in a
project “Institute for Biology and Mathematics
of Dynamical Cell Processes”. I study mathe-
matical models for biopolymers to reveal the
mechanism of transcription.

From March 2011, I study on physical prop-
erty of metals with Junichi Nakagawa (Nippon
Steal).

From February 2015, I study on shape of
contact lenses with Kenjo Hideki (Rainbow
Optical Laboratory), AkioMotoyasu (Nippon
Seiki Laboratory) and Shunsuke Tsushioka
(UTokyo). From October 2016, I study on this
subject with Shunsuke Tsushioka and also with
students as FMSP project.

B. F&Kim

1. Hiroki KODAMA and Shigenori MAT-
SUMOTO: “Minimal C' diffeomorphisms
of the circle which admit measurable fun-

damental domains”, Proc. Amer. Math.
Soc. 141 (2013), 2061-2067.

2. T. Hidaka, A. Shimada, Y. Nakata, H. Ko-
dama, H. Kurihara, T. Tokihiro, and
S. Thara:
protein denaturation”, Phys. Rev. E 92,
012709 2015.

“Simple model of pH-induced

3. AL, FoERE O, R, BT, M
o N—=KavxI L RIZBIT3ER
WA — T DA, HAREGYE 2 - HARR
RIEFER -HARIV R MLV RERRE -
HARE - JRIRFER T 7 5 L - I
£, vol. 52nd-49th-58th-4th, 2015, pp 118.

C. HgaFER

1. XHFRER Fy(SY) 25 S8 ~DRMEHEDE
(KA R, FRREIR S A | AR —
t3I)—, 201347 H 8 H.

2. 0 G R FE AR & R O P A B D RSN )



10.

D.

FIAHEAR, BRI RE I 7 —, BOREUH,
2013 410 H 4 H.

. Minimal C'-diffeomorphisms of the circle

which admit measurable fundamental do-
mains, Geometry and topology of macro-
molecule folding, CENTRE for QUAN-
TUM GEOMETRY of MODULI SPACES,
Aarhus University, Denmark, 2013 4 12
H6 H.

. EREOZMT, TRRKT B4 —

B K iBMath A RIS - EmEIRED
FEE, BHET LS IOV Ial—vay
DBUR & S5 OME] | BRERITIH, 2013
12 H 26 H.

77y N5 700 DEAEREEENT, T4
WMEAF IV AR E ZDINH] - B
B YR O/ E -, KRB, 2014 4F
1 H22H.

&8y B L KIEEH, 2 FBUET Y
1 Vi, IBM RIRA—L 2T Y R, 2014
F7H26H

. Minimal C'-diffeomorphisms of the circle

which admit measurable fundamental do-
mains, ICM, Seoul, Korea, 2014 4 8 A
19 H

. 3IRTGERRIR LD tight HfilikgiE D 3 &

taut ZEJE D ZE/M] DGR T ITDOWT, T8
RS, FRES. O AR CZDOFL]
FAIE4IRT, 2016 1 4 21 H-22 H

. Protein structure analysis and SO(3), [k

Aoy —rarvva—4& 20161 , FEAERK
T, 2016 4 10 A 28 H

(RNA O) ¥ & arc diagram, Bf7EE2
MEMEIIE & T OB, BAREATL, 2017
F£2H20H

it

1. BEREAIE: BE & G4A. iR S X

CHARRF O E T, (B
iR, S1 X — A, BRI 14E6, 7,
9, 10 & 1)
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2. WA T: BHIOF, BB DM,
— AL E BB DMy, —E
BOMES, EESZH -T2, (FEFIETH
IR, S2-A1- A2 X —L4, FERI—HEH 1
6,7, 9, 10 Ml B)

3. E¥HHEMEYIF— (EMOX1F3
7 AL T D) — RIS BELE TV &
HL7=DE, ZVNIED SOB)ETY v
T otz (BELMITHRMEER. ¥
Wo¥EDSH 4 A 18 HE#HY)

4. BIGHHIL 2 82ED SO3) €TV v
T RN o T, (3HFEMITEER. B
PHOREDSIB6H14H -6 H21H%
HY)

F. SSMAZEY — A

1. B34 F MRy —t3IF+— (HE FKRe
V-t I+ —) #HEEA 2011 4 3 A 16
H-19 H, ESD 7ok

2. #35E FETY—% I F—{3EA 2012 4F
3H16 H-19 H

3. 36 hROY—+ I F—HEEA 2013 4
3H 15 H-18 H

4. Geometry and Foliations 2013 Organizing
Committee, 2013 49 H 9 H-14 H

5. B37THE RO Y—+¥ I F—{HEEA 2014 4E
3H19H-22 H

6. & 38 F T Y—% I F—{3ZE A 2015 4F
3H17TH-20H

7. $H39E FFEOY—+ I F—1HEEA 2016 4
3H20H-23H

8. HB40M RO Y —+ I F—{HEE A 2017 4
3H20H-23H

PICHOT Mikael
A WHFEREEE

Topological quantum field theories in the sense

of Atiyah and Segal are tensor-functors from



certain categories of cobordisms to the cate-
gory of vector spaces. As it turns out, simi-
lar categories of cobordisms can be defined in
the context of geometric group theory, and they
provide useful tools to understand the construc-
tion of certain discrete groups of an exotic na-
ture. This includes, for example, the construc-
tions of new groups of so-called “intermediate
rank”. The resulting cobordism categories have
interesting characteristics which are directly as-
sociated with their group theory input. This
work resulted in a paper “Surgery on discrete
groups” co-authored with S. Barré, of which a
large portion was written during my stay at the
university of Tokyo (invited by Prof. Kawahi-
gashi). The paper is meant to be the first part
of a series of papers on the subject of topo-
logical quantum field theories in the context of

group theory.
B. F&GC

. Pichot, Mikael; Schick, Thomas; Zuk, An-
drzej; Closed manifolds with transcenden-
tal L2-Betti numbers. J. Lond. Math.
Soc. (2) 92 (2015), no. 2, 371-392.

. Barré, Sylvain; Pichot, Mikael; Property
RD for Wise’s non hopfian group, Ann.
Inst. Fourier, Volume 65, number 2 (2015),
p. 709-724.

. Graham, Robert; Pichot, Mikael A free
product formula for the sofic dimension.
Canad. J. Math. 67 (2015), no. 2, 369-
403.

. Barré, Sylvain; Pichot, Mikaél Random
groups and nonarchimedean lattices. Fo-
rum Math. Sigma 2 (2014), €26, 39 pp.

. Barré, Sylvain; Pichot, Mikaél Removing
chambers in Bruhat-Tits buildings. Israel
J. Math. 202 (2014), no. 1, 117-160.

. Dykema, Ken; Kerr, David; Pichot, Mikél
Sofic dimension for discrete measured
groupoids. Trans. Amer. Math. Soc. 366
(2014), no. 2, 707-748.

. Robert Graham; Barré, Sylvain; Pichot,
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Mikael; Universal entropy invariant, ArXiv
Preprint (2014)

. Barré, Sylvain; Pichot, Mikael; Aut(F3)
puzzles, ArXiv Preprint (2015)

Barré, Sylvain; Pichot, Mikael; Surgery on
discrete groups, ArXiv Preprint (2016)

10. Pichot, Mikael; A comment on Osajda’s
group cubization paper, ArXiv Preprint

(2016)

C. HB¥ExR

1. Tokyo, Japan — Lecture series on Entropy
(7 lectures, U. Tokyo) 16/05-07

. Tokyo, Japan — Operator algebra seminar
(U. Tokyo) 16/05

. Montreal, Canada — COSy (Canadian Op-
erator Symposium), Centre de recherche
de Montreal 16/06

. Tokyo, Japan — Operator algebra seminar
(U. Tokyo) 15/07

. Kyoto, Japan — Operator algebra seminar
(RIMS) 15/07

6. Tokyo, Japan — Operator algebra seminar
(Ochanomizu U.) 15/07
7. Vannes, France — Group theory seminar,
15/04
8. Paris, France — GENCO conference, 15/04
D. i#E#

1. BRI = ha e —izonT, f§
FISEER, BEERER DG H oo 72 (B
KBk )

F. S5MAZEY — A

1. Main organizer of the Canadian Opera-
tor Symposium (June 2016 at the CRM
in Montreal, Canada)

2. Co-organizer of the conference “Proba-
bilistic methods in Topology” (Nov. 2016
at the CRM in Montreal, Canada)



FHEBIH

iRk I (UESAKA Masaaki)

A. FRFEBEEE

BB FEIC BN B IRFEREALIC D W T, WEE
JEr SRl ERREMEEIToT WS,

FE A O Iz B B ERIR D R IfZ 567 2 DO\, F
DIEMPTH, N—=H— AT MDA L F
fIThddHOEBRIEEN &\ D, WREEHEAL % §T
RTBHFETIVIIOWTIRELE O THB L
FEEVHEL, <L, TOZRNVX -2k d
BLETIIZDOWVWTIE, FEHLWETILERIE
THRMDH 5.

FHAERK (EHAEE) , MASEK (A
REs) , HIIE—K CrHEES) , AR
(WM RE) & DOIFAMRIZEWT, WEhEEAIA
Ko7y NN—HEZ2AMIZLZET, X5
NEFERKFEN—FH—ZARZ MLDAHDS
T DG & BB T % HiEE R U=
7, WM O T AV FE —IZHT 3~ E
FIZDOWTHEELTWS, ZOETIVILE
Wik, #EEToR > TAVY—%, —EH
A A TWAJRFD fiber &5 ULOHEAEHD
M LUTHddT 5720, ZOMAEMHIZARIC
MBS b, 2T OMBMEERARE,
St Bz >&SkhzheLTeHx, O
D WROFHEZRATNS. ZNIZOWTIZE
ERfEERPTH 5.

In this year, I continue the study of a screw
dislocation in metal crystal from last year.

A dislocation is a line defect in a crystal struc-
ture and is called a screw dislocation if its Burg-
ers’ vector is parallel to the line. The mathe-
matical modelling of a dislocation is hardly suf-
ficient. Especially, There is a room for propos-
ing a new model of the energy density in a screw
dislocation.

In the joint work with Hiroyasu Hamada
(Sasebo College), Shigeki Matsutani (Sasebo
College), Junichi Nakagawa (Nippon Steel &
Sumitomo Metal) and Osamu Saeki (Kyushu
University), the fibering structure the screw

dislocation has is revealed and the algebraic
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(Project Research Associates)

method to derive it from a given lattice and
a Burgers vector.

Moreover, I consider the new model for the en-
ergy of the screw dislocation. In this model, We
describe the energy which a crystal has as the
sum of interactions between the fibers of atoms
which line in one direction and hence the inter-
action energy is a periodic function. We regard
this discrete interaction system as that which
is valued in S' and try to derive the I'-limit.

The analysis is now in preparation.
C. HEaFER

. Inverse problem of a structured population
model. Canberra Symposium on Regu-
larisation, Australian National University,

2012 4F 11 H.

. #IEA L X 172 Phase Field Model DfREGR
EHEIZDWT, R AT 5
W RE O BUF AT & BUERNT, SR
HRAENTARZEHT, 2013 £ 7 A

. Inverse problem for a phase field system
by measurements of on component, Inter-
national Conference on Inverse Problems
and Related Topics, National Taiwan Uni-
versity, 2014 4 12 H.

. I'-limit of a variational problem of a dis-
crete system valued in S*,Winter School in
Imaging Science, High 1 Resort, Gangwon-
Do, Korea, 2016 4 1 H.

BRI L B AR T I B T B AR
IADIRE, HARBU 2 - gy — 2
vay T EERTOBFOINH—, Flk
22015 4E 3 H.

5B AR D T 3N F —DERMLIZDOWT:
STl % B B BEECR O T ABER, $55 0 58
ABERL DER, JUM KT, 2016 4E 9 H.

. Algebraic formulation of screw dislocation
and a related variation problem, 4:IRf#EAT
I+ —, IRKF, 2017 F 3 H.



D. i#

1. SRR RRRE R . KPP O R
BT B 2T o7z, (BT
AR

2. MURAREEE - RO E 217572,
(B R AR R )

3. WATEDFEE - MAOEDFOHE 217 -

7z, (BEFIRATHRRAE )
F. 5% — A

1. Inverse problems and medical imaging
(2017 2 H 13 H-2017 2 A 17 H): #
W E 2 BTz,

MR 2 A (KASHIWABARA Takahito)
A. ffFFeRtE

RO IR AR RT3 2 BT & BT
ZHRE Ff o TW\WD ., AERIXFED 2 20T —
I DWTIRSEZ 1T - 7=.

(1) #5728 B EREZLMTIE, B
IR =M EIIP— R AR RRIZ 722 5 728, il
Do TR & % TS B BRICAE U B %
EERTHHEND L. FHZ, ZO XD R
T/ A VERFMMEEZEZ 256, T2
F— NV LUSNDE D% 72 332 G 13F &
AERISNT WP o7z, A IERT Y v ik
KRIZH LTI OfMEEEEL, Wh® J VAT
B 7R AMF SN D Z 2 b h o 7.
(2) S DPRFHETA b —27 ZAHFEROH D HR
EFEICN T 2 ARERIILEEZ DL &, £
DEEROENEL 5. ZOMEIZDWT, B
i, H4IEPL/PLAREREL XFILT 1 —k
ERIABGDE T BUEGHEAF — L2 REL, =X
WF =) NV HIZBEWT O(h+ e+ h?/\/e) Dt
A E G T\, 22T, e & hidEhThA
FNTF4—=NTA=RE Ay Y aPh A AeKT,
S, &4k, P1/P1EHZDNRHYHIZ P1/P0
BHEREHAND &, BELEAETHE O(h+ €) M5
LB eERUT.

I am interested in mathematical and numerical
analysis of partial differential equations. This

year I studied the following two topics.
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(1) When one considers the finite element
method in a smooth domain, it is necessary
to take into account the errors caused by ap-
proximation of curved boundary by polygonal
curves. In particular, analysis of Neumann
boundary problems in such a situation, in non-
energy norms, remained open. We have con-
sidered this problem for the Poisson equation,
and obtained an optimal error estimate in the
W1°_norm.

(2) When one considers the slip boundary prob-
lem for the Stokes equations, there occurs an is-
sue of variational crimes. In the previous work
we proposed a numerical scheme by the P1/P1
element combined with a penalty method, and
obtained O(h++/e+h?/\/€)-error estimate. We
improved this result to the optimal one O(h-+¢)
by using the P1/P0 element instead.

B. #FFzin X

1. M. Hieber and T. Kashiwabara: “Global
strong well-posedness of the three di-
mensional primitive equations in the LP-
setting”, Arch. Rational Mech. Anal. 221
(2016) 1077-1115.

. G. Zhou, T. Kashiwabara and I. Oikawa:
the

Navier-Stokes problems under the slip

“Penalty method for stationary
boundary condition”, J. Sci. Comp. 68
(2016), pp. 339-374

. T. Kashiwabara, I. Oikawa and G. Zhou:
“Penalty method with P1/P1 finite ele-
ment approximation for the Stokes equa-
tions under the slip boundary condition”,
Numer. Math. 134 (2016) 705-740.

. M. Hieber, A. Hussein and T. Kashi-
wabara: “Global strong LP well-posedness
of the 3D primitive equations with heat
and salinity diffusion”, J. Differential
Equations, 261 (2016) 6950-6981.

. Y. Giga, M. Gries, M. Hieber, A. Hus-
sein and T. Kashiwabara: “Bounded H *°-
calculus for the hydrostatic Stokes opera-
tor on LP-spaces and applications”, to ap-

pear in Proc. Amer. Math. Soc.



6. D. Bothe, T. Kashiwabara and M. Kdéhne:
“Strong well-posedness for a class of dy-
namic outflow boundary conditions for in-
compressible flows”, to appear in J. Evo-

lution Equations.

C. HEiyExR

1. S PRMEBRICE T 2 EREREDAAET
itz >WT, BiEfT2 I+ —, HEKT,
2016 £ 4 A.

2. Wl error Analysis of the Finite Element
Method in a Smooth Domain, EASIAM
2016, University of Macau (Macau), June
2016.

3. AREZEIEIZBIT S Lo RIZHEST(H & ik
7 — VEBIZOWT, AABFEASMEK
Gakls, BEEKY, 2016 44 H.

4. 3UoEA A T —FHERITH TS Luo-Hou D
potentially singular solution (ZB89 %\ <
DM DEE, HARKIFRER, HhE
TR, 2016 £ 9 H.

5. On the Navier-Stokes equations with non-
linear boundary conditions of friction type,
Applied Mathematics for Real-world Prob-
lems 1T, Hokkaido University (Japan), Oc-
tober 2016.

6. 3VILA A T —FAERITHT B Luo-Hou D
potentially singular solution (ZEH3 %\ <
DPDEE, HEES TEEHR L &k
JE e S EBUE RN, EILRYE, 2017 4 2
H.

F. XAMAZEY — A

1. RIMS #F7eRa TEIRMRITIZ [ 0 72 2fefi
Mg DF R 11 CHFSERIERHE 242

B #—BF (TANAKA Yuichiro)

A, WESEREE

A AREHE D BRI Bl A~ D AT I IS
DWTHIFEL TS, EHESRIKITN S 2 A
70 I D BEG IS/ IRRITIRIZ &L > TEA I N,

ZTOHWZ ) —HOMEERIOH K&
LTW5, FEEE IREAFEE U 72 EEMO
EIBEHAEHWS Z 2T, U —EEO A /EH
MOk 2 IR EE T A (BRI R T
D&MD, E - HEE R REAEREA R 2 b
TLEBUNEDMIEDLST) B5ZeNT
x5,

NS S fEE R A RER D 6 & b K& S EHMER
TNE/DFiEE LT, AIGIER OFEEN
IMRRIZ Lo TEASIN, EBE KLY,
A BIEFIREEHEAD I VY N EFROIEH
DOHFMOFEHE WS TZEDOH ARSI N
V2o ZOTFIERBEIZR > TIHAREERIZE -
TR OERREFPEAN LILRI Nz, FAIX
HESEBREE 22 R/ U C AR AR F D a8 v %
WAL, —oFRETI Y NNT VEROIEMD
ARAMEZ G L 7z, ZOfEERIZOWT, C. [188
FEK 9 RO 10 THEL -,

I have been studying visible actions of reduc-
tive algebraic groups on complex spherical vari-
eties. The theory of visible actions on complex
manifolds was introduced by T. Kobayashi with
the aim of uniform treatment of multiplicity-
free representations of Lie groups. Indeed, by
the propagation theorem of the multiplicity-
freeness property proved by Kobayashi, we can
obtain various kinds of multiplicity-free repre-
sentations from a visible action.

The method of induction of visible action,
which was introduced by Kobayashi enables us
to obtain visible actions from more smaller and
simpler ones. He proved the visibility of ac-
tions of the unitary group on complex spherical
nilpotent orbits of type A by using the method.
A. Sasaki extended recently this result to arbi-
trary type. Based on their results I proved the
visibility of actions of compact Lie groups on
complex spherical varieties in a general setting
(C. 9, 10).

B. FE&

1. Yuichiro Tanaka, Classification of visible
actions on flag varieties. Proc. Japan
Acad. Ser. A Math. Sci. 88 (2012), no. 6,

91-96.

2. Yuichiro Tanaka, Visible actions on flag



varieties of type B and a generalisation of
the Cartan decomposition. Bull. Aust.
Math. Soc. 88 (2013), no. 1, 81-97.

3. Yuichiro Tanaka, Visible actions on flag
varieties of type C and a generalization of
the Cartan decomposition. Tohoku Math.
J. (2) 65 (2013), no. 2, 281-295.

4. Yuichiro Tanaka, Visible actions on flag
varieties of type D and a generalization of
the Cartan decomposition. J. Math. Soc.
Japan 65 (2013), no. 3, 931-965.

5. Yuichiro Tanaka, Visible actions on flag
varieties of exceptional groups and a gener-
alization of the Cartan decomposition. J.
Algebra 399 (2014), 170-189.

6. Yuichiro Tanaka,
multiplicity-free representations of SO(N)
Acta Appl. Math.

Geometry of

and visible actions.
142 (2016), 189—-205.

C. MEgaFER

1. Yuichiro Tanaka, Visible

generalized flag varieties -Geometry of

actions on

multiplicity-free representations of SO(N)-
(IEEFFE) , Asian Academic Seminar
2013, Graduate School of Mathematical
Sciences, The University of Tokyo, Novem-
ber 7th, 2013.

2. A E—EB, Geometry of multiplicity-free
representations of SO(N) and visible ac-
tions (HBEFER) |, 2013 FERB WY VR
VL, AN A X0, S
=Jifith, 2013 4 11 H 27 H.

3. HHE—ER, ML RRAKAN O BEH & 5
VRV RD—AL (TEEFER), MARBE
F R AME RS, RRIShH WA,
BSEUR, 2014 £ 2 A 8 H.

4. Yuichiro Tanaka, Visible actions on gen-
eralized flag varieties and a generaliza-
tion of the Cartan decomposition (I-I5H¥E
#%), Sixteenth International Conference on
Geometry, Integrability and Quantization,
Varna, Bulgaria, June 10th, 2014.

5. HAME—ER, 7 7 1 »ERE 22/~ DA
IR & 2 OIS (HEEFR), R e
RIS D H7 7z 7 e, SR K 2 Bt b it
%2F, 2014 4£6 H 25 H.

6. HriE—HAE, Visible actions on generalized
flag varieties ([BAFERK), &L E( T
2014, FFRHRFHE T, 2014 £ 12 B
20 H.

7. Yuichiro Tanaka, Visible actions on flag
varieties (8H¥£3K), Mathematical Sym-
posium ENS Lyon-Todai, ENS Lyon,

France, June 25th, 2015.

8. HHHE—ER, BRZEBRIKAN DA HKIEH & %
DIAIZDWT (HEEFR) | 255 4 [
B - BT AT Y YR T b, M
K%, 20154E9 H4 H

9. MHfE—ER, T>/82 M) —BEOEZRS
BRARIZ RS9 2 AT RIPERIZ DWW T (8RS
), ILERMATEMIEES 2016, KK
HILEF vV /8A, 2016 £ 10 A 6 H.

10. HAE—ER, Visible actions of compact Lie
groups on complex spherical varieties ([
SHRRR) , ¥ avox v LA, JLEEKRT
FLIRF ¥ /%A, 2016 4E 11 H 25 H.

D. i##H

1. BRI SEREI - BB AR 2
330 1 41U O BRI S OO R (B0
W)

F# &1F (TIBA Yusaku)

A HAFEMEERE Y Va2 - 7T U _— VAR
DWTHE L7z, @B o N TRVWEEIZSE
BRT > ¥ v ViR EfR % > CTHiZE 9 %5 F
R U2, £2EAIERO 7 — V7 IV A
ALY hDOIAFER Y= EME L. R
LCHEEZEN—F A LTH—OIEEIR? S, —F
T =9 =2 F ZZWMRL, 5 —Hldr—7—
TIRBRWT T AWK T BT =V T ANV AH L
VIDEET BN oTz.

I studied the complex Monge-Ampere equa-
tion by using pluri-potential theory and vis-



cosity solution. I also studied the cohomology
class of Ahlfors currents. As a result, I showed
that there is an entire curve in complex Torus
whose Ahlfors currents have another cohomol-

ogy classes.
B. FFiw

1. Y. Tiba, The second main theorem of hy-
persurfaces in the projective space, Math.
Z.272 (2012), 1165-1186.

. Y. Tiba, Holomorphic curves into the
product space of the Riemann spheres, J.
Math. Sci. Univ. Tokyo. 18 (2011), 325
354.

. Y. Tiba, Kobayashi hyperbolic imbeddings
into toric varieties, Math. Ann. 355

(2013), 879-892.

. Y. Tiba, The second main theorem for en-
tire curves into Hilbert modular surfaces,
Forum Math. 27 (2015), 1979-1985.

. A. Tto and Y. Tiba, Curves in quadric
and cubic surfaces whose complements are
Kobayashi hyperbolically imbedded, Ann.
Inst. Fourier. 65 (2015), 2057-2068.

. Y. Tiba, Shilov boundaries of the pluri-
complex Green function’s level sets, to
appear in International Mathematics Re-

search Notices

Y. Tiba, The intersection of an entire holo-
morphic mapping and a complex Monge-
Ampere current with a bounded potential,

to appear in Proc. Amer. Math. Soc.

C. MEaFER

Tk % B 25 SRR L D /M S P & i SR £
VA T UR=)IVEBRAANDZ DG, IR
BAEEMNTY I —, JRE KR, 20155 A

. WK% B FARMIBI O B MEFE R E
vVa- T UR=IVEBRANDZDIRH, #
FIEITIR 2 bV - BEEREE & T D,
HEHEKRE, 2015 4 12 H

1.

. The intersection of an entire holomorphic

mapping and a complex Monge-Ampere
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current with a bounded potential, # 3&f#
M2 DR T > & v Ui, Bk
%, 2016 4E 2 H

. The intersection of an entire holomorphic
mapping and a complex Monge-Ampere
current with a bounded potential , Bk
EHEMNT I - —, ALK, 2016 4 7 H

. The intersection of an entire holomorphic
mapping and a complex Monge-Ampere
current with a bounded potential , %%
BBEBGRA 2 I —, BRI TR, 2016
12 A

D.

b 2
of F
1. BRI, MR

2. AN A £ A AR —HE, WY

TR £ (TSUCHIOKA Shunsuke)

A, WFSEBEE

AR L, WEAERE, VR (RREOE) TA L
DILFEHFZETHA - FEHA LU 72 Schur D #EH D
—fAL DS R ER S E 72 (arXiv:1609.01905).
Z 111 Kiilshammer-Olsson-Robinson #H&s (In-
vent.Math.,2003 /) ® 2 ¥ VHLl & 8T 3
hTHEsNn, FB p > 3 T2 D Rogers-
Ramajujan B AEEHTH 5, p =3 DEEIE
[Schur D3 EIEH (1926 )] & U THH#H R
DOHERETHEHERIZT DN T WS, p=5DHH
&, G.Andrews IZ & % Rogers-Ramajujan F4{H
FARD 3NT X=X —RALDIFZE DB T 1970
FERIZFHEINZE DT, #20 F£IZ Andrews-
Bessenrodt-Olsson (2 & - TEHFEE % # 5 £ TR
B X 172 (Trans.A.M.S.,1994 4E), Fx O — %
1t - FEFIEEERA 2 — 0V iZ & B perfect crystal
DOHmEHAWSE DT, FHEHERICE DR
ol LWAIRZEZ 6N EX TS
o ZONEIERD” BTN FEIH O A EEM: % 5
I 50T, B2 G2 B regular A2 U A
RNDKT T 7 BRI 1 2155 Z LT
U7z (FfavEfd),

In a course of a study of spin analog
of Kiilshammer-Olsson-Robinson theory (In-

vent.Math.,(2003)), we found and proved a new



Rogers-Ramajujan type identity for each odd
number p > 3 (joint work with Masaki Watan-
abe). When p = 3, it is nothing but “Schur
partition theorem (1926)” that you can find
in almost all textbooks on the theory of par-
titions. When p = 5, it is the same as the
conjecture due to G.Andrews found in 1970s
in a course of his 3 parameter generalization
of the Rogers-Ramajujan identities. Andrews’
conjecture was proved about 20 years later
(Trans.A.M.S.,(1994)) with an aid of comput-
ers. Our generalization and proof are based
on a theory of perfect crystals of Kyoto school
and provides new insight into the theory of par-
titions (arXiv:1609.01905). In pursing a “lo-
cal proof” of the partition theorem, I found a
purely graph-theoretic characterization of reg-
ular Kashiwara crystals of type B2 and G2 (in

preparation).

B. FKim

1. S. Tsuchioka : “Graded Cartan determi-
nants of the symmetric groups”, Trans.
Amer. Math. Soc. 366 (2014) 2019-2040.

. S-J. Kang, M. Kashiwara and S. Tsu-
Hecke
Journal fiir die reine und angewandte
Mathematik. 711 (2016) 1-54.

: .ow 3 . X
chioka : “Quiver superalgebras”,

. A. Evseev and S. Tsuchioka : “On graded
Cartan invariants of symmetric groups
and Hecke algebras”, Mathematische
Zeitschrift. 285 (2017) 177-213.

. S. Tsuchioka and M. Watanabe : “Pattern
avoidance seen in multiplicities of maxi-
mal weights of affine Lie algebra represen-
tations”, to appear in Proceedings of the

American Mathematical Society.

. S. Tsuchioka and M. Watanabe : “Schur
partition theorems via perfect crystal”,
arXiv:1609.01905 (&#i7% LU, preprint).

C. HEiFExR

1. Schur 23 #EID —fRALIZ DWW T, BRER
AR I F—, B KE, 2016 4F 12 A.
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. Schur JEEH O LIz >WT, Rk 32
F— (MO REIF— ) | WEX
%2016 9 A.

. —#% Schur S E|EM L WHBEOE Y 2T —
AV VR, K L#KGES, W TEKRT,
2016 £ 6 H.

. On a general Schur’s partition identity,
Categorical Representation Theory and
Combinatorics, KIAS (¥#[F), 2015 4£ 12 H.

. KOR FHDJAN Y, HAEF 2 2015 F &
MERE IR ERBEY v ¥ 3 VR,
RHEEEZE RS (5LHR), 2015 4E 9 H.

. On a general Schur’s partition theorem,
Algebra Seminar Programme, University
of Birmingham (3&[), 2015 4 8 H.

. A brief survey of KLR algebras (survey),
Graded KOR conjecture via KLR algebras,
Quiver Hecke superalgebras, Diagram al-
gebra and topology (Camp Style Seminar),
Hotel Sports Lodge Itoman (i), 2015
E-H.

(arXiv:0902.4700)
D #7 v Elias-Williamson
(arXiv:1309.0865) @ #H /& (survey),
Soergel Calculus fl5R4x, HREKZF R
FHEZERE (), 2015 4E 3 A, 2015 4E 5 A,
201546 A, 2015 4 7 H.

. Elias-Khovanov

(survey),

. On graded Cartan invariants of symmetric
groups and Hecke algebras, Repsentation
theory and Related Topics (RIMS Camp
Style Seminar), fFRIE 2 —H 7 )L (FH]),
2015 4£ 2 H.

10. On graded Cartan invariants of symmetric

groups and Hecke algebras, Conference on

Cluster Algebras and Representation The-

ory, KIAS (#[E) , 2014 4 11 H.
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. 2016 4F 6 A 3EICEHEE TR RFIZBWT
SIFREBEOMEEF/IZ OVWTOE HEES
1To7,
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- HURERIR R (FF1E) I2B W T, Rk
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fREEEE 21T o7 (20154 12 A),

CERT T VT (MRET) 2B 5 [TREERO A
&7 TEEROEIE) FlIfTRd& b —2 4 Ry
b1 128 W T, Kazhdan-Lusztig #im D Bim
TR & AR TH 5 Riche-Williamson
(arXiv:1512.08296) & & OF, EGa{bO)EH
DIER & 74 - 7= Chuang-Rouquier D sl, B
#ft (Ann.Math.(2007)) iIZ2W\WT, fij#
AR ATV, AILERK CRERYHE
vy &—) extikziTo7 (2016 £ 1 H),

. Tom Leinster (Z & % B D AME Basic
Category Theory” (Cambridge University
Press) OFERZ 17> 72 (BHERIZERL T, 3
HE 107 [ 101 FICEZ2MN L) o
2017 4 1 FISHEBHRRD S [R—2 v 7B
il L UTHRE N,

BRI TVT (MR 2B [TR=Ty
TR FERAR =74 RV M ZBW
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Anton Evseev (University of Birmingham),
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A EE— (NAKATA Yoichi)

A, TRFEREEE

VI M UARROMOEES LV A— v
FUETFILDOBAIZDWTIFGEL T WS, EE
3@ % iBMath O 57—~ THh D5 X1 F
I ADBHETIVIZDOVWTOMREEIT> TV
5. ERFERIIUTO®ED .

1. BB Somos-4, 5 AR DYHERED
%

Somos sequence @ 5 H < D id Laurent P
EROBIAREARE LTHISNT WA D, D
HEREBON ISV D S 5 B HER Somos-4 & & U
B Somos-5 HFRERIZDWT, #EHEDRE & L
TR MEMIL LIRS TR LIz& b T
HOYMMEIZ N T 5 —efift % 5 A 7.

2. BEERICE TS DNA ZREBEDHTE

ZEIEC 513 5 DNA RIS 2 523 2 720
HBULT 7L % HSE, S 518 5 hi 7 — 2 %
WTIEh B T & T DRI DHEE & 17 - 7
(I PE— B (74 Y b —Tihae v & —),
SR BRHLBOR 5 & O HEHI%).

I am studying about structures of solutions
for the soliton equations and applications of
cellular-automaton model.  Recently, I am
studying about mathematical modeling of the
transcriptional dynamics. The main results are

as follows:

1. The solution to the initial value prob-
lem for the ultradiscrete Somos-4

and 5 equations.

We propose a method to solve the initial
value problem for the ultradiscrete Somos-4
and Somos-5 equations by expressing terms in
the equations as convex polygons and regarding

max-plus algebras as those on polygons.

2. Construction 3D Chromatin Struc-
ture by Physics-based Mathematical
Modeling



We constructed a coarse-grained model to de-
termine 3D configuration of chromatin struc-
ture and visualize 3D structure in transcrip-
tion by applying the experimental data to this
model (Joint work with Prof. Y. Wada et al.).

B. &KX

1. Y. Nakata: “Solutions to the ultradiscrete
KdV equation expressed as the maximum
of a quadratic function”, J. Phys. A:
Math. Theor. 46 (2013) 265203.

2. Y. Nakata: “Solutions to the ultradiscrete
KP hierarchy and its reductions”, J. Phys.
A: Math. Theor. 46 (2013) 465202.

3. Y. Nakata, Y. Ohta and S. Thara: “Gaps
on the flow of the simplified path-
preference cellular automaton model”,
arXiv:1409.3311, 2014.

4. T. Hidaka, S. Shimada, Y. Nakata, et al.:
“Simple exact model of pH-induced pro-
tein denaturation”, Phys. Rev. E 92
012709, Jul 2015.

5. Y. Nakata: “The solution to the initial
value problem for the ultradiscrete Somos-
4 and 5 equations”, arXiv:1701.04262,
2017.
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1. BB kBB ORKREE LTRI NS
B KAV HREROMIZDWT, UM RZS
FFWRGE s s [ ZE D
BHTRR MG & RO LM | 2012 4
11 8

2. HHEER KP P8 (D725 4) Off B &
O Z DI DWT, JuMl RZ06 220t
ZEgEtE e TIRIBIREI ST DL | |
2013 4 11 A

3. On simplified path-preference model, Joint
iBMath and QGM workshop, “Geometry
and topology of macromolecule folding”,
Dec. 2013

4. (b X #17- path-preference model (2D
T, it TR (B A — K
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11.

12.

13.

14.

¥ iBMath & RIWISER: ?AEdmE)ED KR,
BHETLBITYIalb—varyoik
S5 BOE] L 201312 A

. Bk X 117z path-preference model 12D\

T, BEH@ 7o s 56 TEGE1FIv o
ZAOFI L ZDINH] - BORIF L EYE
FO&, 20141 H

. BB KP B (Offisa) Off B &

O Z DEHINZ DWW T, Jul K6 1220t
JEisetE e [IRRBIKEBNZE DIEAS D | |
2014 £ 10 A

. Hlfifb X 1172 path-preference model {22\

T, B¥m@7ars s x4 -3y
ZADFIE ZDIHH] - BORRE L EYIE
204G, 2014 £ 12 A

“ Biffifl X 1172 path-preference model IZD
WT7 A mBiES AT AL - CREST -
PRESTO &Y v RY Y L EMERED 5}
FAA=ZZX LRI | FTHRT:, 2015 4E 3
H.

“ Gaps on the flow of the simplified path-
preference cellular automaton model ”,
Waseda Univ, Computational and Geo-
metric Approaches for Nonlinear Phenom-
ena, Aug. 2015.

“ Gaps on the flow of the simplified path-
preference cellular automaton model ” ,
ICIAM 2015, Aug. 2015.

“ Path-preference model DRHE G E DfiE
fricowT”, B 7 s 5 L Eas
A FIv I ADEI L ZDIGH ] |, K
BELRLAIISERE, 2015 4 12 .

“CHAMEET VR W RNA R X5 —
YHHEMAEMIZE S < DNA © 3 RaiEo
Wl R L [EMERED S T A H
AL B | IREBRF, 2016 43 A.

RAR—=FK “MELE T IV %Wz ChIA-
PET 7 —&IZHDL ru~F v 3kockEisE
OHEH " | BERT Y 1 Vs, 2016 4 6 H.

“ FBEEER Somos-4, 5 DY HERTE DR
FuRISH WL FRF T ES IR E)
Db & EBRE | 2016 4 11 A.
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I study surface-links and 2-dimensional braids,
which are closed surfaces smoothly embed-
ded in the Euclidean 4-space R*.

gated 2-dimensional braids obtained from a 2-

I investi-

dimensional braid over a knotted sphere by an
addition of several 1-handles with chart loops.
I introduced equivalent moves for surface dia-
grams with 1-handles with chart loops, called
1-handle moves, and investigated how much we
can simplify a 2-dimensional braid by 1-handle
moves. Further, I showed that an addition of 1-
handles with chart loops is a simplifying opera-
tion for any 2-dimensional braid over a surface-
knot (B-2). T am planning to change the term
“a 2-dimensional braid over a surface-link” to
“a covering surface-link”. In (B-2), I defined
an invariant called the “simplifying number”
for covering torus-knots, and I am considering
the lower and upper bounds of the simplifying
number.

I considered lattice presentations of partial
matchings, in order to present a transformation
of secondary structures of polymer molecules
such as RNAs or chromatin. I considered lat-
tice polytopes associated with lattice presenta-
tions, and transformations of lattice polytopes
with minimal area (B-1). I am considering the

construction of (B-1) for revision.

B. FE&w

. Inasa Nakamura: “Transformations of par-

tial matchings”, preprint.

“On addition of 1-
handles with chart loops to 2-dimensional
braids”, J. Knot Theory Ramifications 26,
Article ID 1650061, 32 p. (2016).

. Inasa Nakamura:

. Inasa Nakamura: “Showing distinctness
of surface links by taking 2-dimensional
braids”, Pacific J. Math. 278 (2015), no.

1, 235-251.

. Tetsuya Ito and Inasa Nakamura: Erratum
to “On surface links whose link groups are
abelian”, Math. Proc. Camb. Phil. Soc.
159 (2015), no. 1, 187.

. Tetsuya Ito and Inasa Nakamura: “On sur-

face links whose link groups are abelian”,



10.

C.

. Inasa Nakamura:

. Inasa Nakamura:

Math. Proc. Camb. Phil.
(2014), no. 1, 63-77.

Soc. 157

“Surface links with free
abelian groups”, J. Math. Soc. Japan 66
(2014), no. 1, 247-256.

. Inasa Nakamura: “Satellites of an oriented

surface link and their local moves”, Topol-
ogy Appl. 164 (2014), 113-124.

“Unknotting numbers
and triple point cancelling numbers of
torus-covering knots”, J. Knot Theory
Ramifications 22, 3, Article ID

1350010, 28 p. (2013).

no.

. Inasa Nakamura: “Triple linking numbers

and triple point numbers of certain T2-
links”, Topology Appl. 159 (2012), 1439
1447.

Inasa Nakamura: “Surface links which are
coverings over the standard torus”, Algebr.
Geom. Topol. 11 (2011), 1497-1540.

FIBHFE R

“Simplifying covering torus-knots by an
addition of 1-handles with chart loops”.
The 12th East Asian School of Knots and
Related Topics. The University of Tokyo.
January 2017.

“Unbraiding 2-dimensional braids by an
addition of 1-handles with chart loops”. fiff
e T4t bRa Y — ], KBRS,
2016 4F 11 H,

“Showing distinctness of surface links by
taking 2-dimensional braids”. WFZHHEE
MEEE MG & o) R RHAE 2016 o BREKE:
EHRERYIF—17 A, 2016 4 10 A,

M-y ROV &% 2R 7L +1 R
TV A NEEEEl, BHABFE2MEFHRES
Bl - bReY—ahla—iaEE, BEEX
¥, 2016 £ 9 H,

“Unbraiding 2-dimensional braids by an
addition of 1-handles with chart loops”.

KOOK-TAPU Workshop of Knots in
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2016.
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I study the theory of viscosity solutions for non-

linear partial differential equations as follows.

1. Hamilton-Jacobi equations: It is im-
portant from the viewpoint of the
application to consider Hamilton-Jacobi
equations on non-Euclidean spaces such
as spaces of probability measures, net-
works and fractals since they play es-
sential roles in problems on analytical
mechanics and front propagation. I
study well-posedness problems and prob-
lems on asymptotic behavior of solu-
tions for Hamilton-Jacobi equations in
generalized spaces. 1 also interested in
non-coercive non-convex Hamilton-Jacobi

equations and weakly coupled systems.

2. Curvature flow equations and total vari-
ation flows: I focus on curves moved by
nonlocal curvature flow appearing in stud-
ies on crystal growth. I in particular study
a one-dimensional nonlinear singular diffu-

sion equation in the case when the curve is
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a graph of a function, and have developed

analysis of equations with singularities.

B. #FFzin X

1. Q. Liu and A. Nakayasu : “Convexity

preserving properties for Hamilton-Jacobi

equations in geodesic spaces”, preprint.

. A. Nakayasu and P. Rybka : “Energy

solutions to one-dimensional singular
parabolic problems with BV data are
viscosity solutions”, arXiv:1603.07502.

. T. Namba and A. Nakayasu : “Stability

properties and large time behavior of vis-
cosity solutions of Hamilton-Jacobi equa-

tions on metric spaces”, arXiv:1602.00530.

. A. Nakayasu: “T'wo approaches to minimax

formula of the additive eigenvalue for qua-

siconvex Hamiltonians”, arXiv:1412.6735.

. N.  Hamamuki, T. Namba and

A. Nakayasu : “On cell problems for
Hamilton-Jacobi equations with non-
coercive Hamiltonians and their appli-
cation to homogenization problems”,
J. Differential Equations 259 (2015),
6672-6693.

. B JE : “On stability of viscosity so-

lutions under non-Euclidean metrics (JE
-2y NIE#ERE D N COMMEED L
EMEIZDWT) 7, doctoral thesis (2015).

. Y. Giga, N. Hamamuki and A. Nakayasu :

“Eikonal equations in metric spaces”,
Trans. Amer. Math. Soc. 367 (2015) 49—
66.

. A. Nakayasu : “Metric viscosity solutions

for Hamilton-Jacobi equations of evolution
type”, Adv. Math. Sci. Appl. 24 (2014),
333-351.

. M.-H. Giga, Y. Giga and A. Nakayasu :

113

On general existence results for
one-dimensional singular diffusion equa-
tions with spatially inhomogeneous driv-
ing force”, Geometric Partial Differential

Equations proceedings, CRM Series, Vol.



15, Scuola Normale Superiore Pisa, Pisa,
2013, 145-170.

10. %2 7% : “Viscosity solutions under vari-
ous metrics (F~ DIFHFHEDE & TORY

MEf#E) 7, master’s thesis (2013).

C. Mgy

1. Convexity preserving properties for

Hamilton-Jacobi equations in geodesic
spaces, 55 34 [EJUMNIZ B SR RN
W R, TUNKRE, 2017 41 H.

. Stability property and large time behavior
of viscosity solutions to Hamilton-Jacobi
equations on metric spaces, & Niw
& DIERREIRIT A~ DI, 5H#RF, 2016
£10 H.

. Stability properties and large time be-
havior of viscosity solutions of Hamilton-
Jacobi equations on metric spaces, Inter-
national conference on PDE "TOWARDS
REGULARITY”, Institute of Mathemat-
ics Polish Academy of Sciences, R"— 7 >~
K, 2016 49 A.

. Hamilton-Jacobi equations in generalized
spaces, 55 63 [FMIFY 2V RY D A Wl
K, 2016 4 8 H.

. Homogenization and cell problems for non-
coercive quasiconvex Hamiltonians, The
Shanghai Workshop on Hamilton-Jacobi
equations, £ H K%, fiE, 2016 4 7 H.

. A viscosity approach for fully nonlinear
PDEs with fractional time derivatives,
Nonlinear PDE satellite Workshop, ¥k
K, 2016 £ 7 H.

. Stability properties and large time be-
havior of viscosity solutions of Hamilton-

Jacobi equations on metric spaces, I EX

MR I - —, [REKF, 2016 5 H.

. (1) Homogenization and cell problems for
noncoercive quasiconvex Hamiltonians, (2)
A viscosity approach for fully nonlinear
PDEs with fractional time derivatives,
FMSP e digR, Halk¥, 2016 4 3
H.
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. Homogenization and cell problems for non-
A3
Joint Seminar on Inverse Problems, & H.

K2, thiE, 2016 4 3 H.

coercive quasiconvex Hamiltonians,

10. Hamilton-Jacobi equations in metric
spaces, WXL I F—, HFEKF,
2016 £ 1 H.
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2. BOERERIZERRE, 2013 423 H.

3. WEKPPAERY TREH) (¥3) |, 2013
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WHWCER 2T 22 RT e b, B
HTRWABRRD HWIZELRMEIZONWTHELR
L7-.

(1) I studied 3-point mappings with all singu-
larities confined. I proposed a method to calcu-
late the algebraic entropy of such an equation,
only by means of its singularity pattern.

(2) I studied the coprimeness condition for dis-
crete nonintegrable equations with the Laurent
property. I showed that a nonintegrable exten-
sion of the discrete Toda equation satisfies the
coprimeness condition. I also studied the co-
primeness condition for several reducible equa-

tions with the Laurent property.
B. F#GmX

1. A. Ramani, B. Grammaticos, R. Willox
and T. Mase, “Calculating algebraic en-
tropies: an express method,” to appear in
Journal of Physics A: Mathematical and
Theoretical, arXiv:1611.05111.
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R. Kamiya, M. Kanki, T. Mase and
T. Tokihiro, “Coprimeness-preserving
non-integrable extension to the two-
dimensional discrete Toda lattice equa-
tion,” Journal of Mathematical Physics
58 (2017): 012702.

. R. Willox, T. Mase, A. Ramani and B.

Grammaticos, “Full-deautonomisation of a
lattice equation,” Journal of Physics A:
Mathematical and Theoretical 49, no. 28
(2016): 28LT01.

. M. Kanki, T. Mase and T. Tokihiro, “Sin-

gularity confinement and chaos in two-
dimensional discrete systems,” Journal of
Physics A: Mathematical and Theoretical
49, no. 23 (2016): 23LT01.

. T. Mase, “Investigation into the role of the

Laurent property in integrability,” Jour-
nal of Mathematical Physics 57 (2016):
022703.

. B. Grammaticos, A. Ramani, R. Willox,

T. Mase and J. Satsuma, “Singularity con-
finement and full-deautonomisation: a dis-
crete integrability criterion,” Physica D
313 (2015): 11-25.

. T. Mase, R. Willox, B. Grammaticos and

A. Ramani, “Deautonomisation by singu-
larity confinement: an algebro-geometric
justification,” Proceedings of the Royal So-
ciety A 471 (2015): 20140956.

. M. Kanki, T. Mase and T. Tokihiro, “Al-

gebraic entropy of an extended Hietarinta-
Viallet equation,” Journal of Physics A:
Mathematical and Theoretical 48, no. 35
(2015): 355202.

. A. Ramani, B. Grammaticos, R. Willox,

T. Mase and M. Kanki, “The redemp-
tion of singularity confinement,” Journal
of Physics A: Mathematical and Theoreti-
cal 48, no. 11 (2015): 11FT02.

M. Kanki, J. Mada, T. Mase and T. Tok-

ihiro, “Irreducibility and co-primeness as
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an integrability criterion for discrete equa-
tions,” Journal of Physics A: Mathemat-
ical and Theoretical 47, no. 46 (2014):
465204.
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Tokyo (Japan), December 2016.
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crete Integrable Systems,” International
Conference on Symmetry and Integrabil-
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dia), July 2014.
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W EEE O MRE AR LERS N2R B RS A
DERTHD, TNSOMELpEXT LI a
J—Mim, JHET - Uy T VHEER, FLT
AEMZEE (PAY Y2y T —2) DA
BOEHE Vo Tk 2 RN AU DOL D
DTHD, KEETIE, EEERATELZIN
7= CHEREE Z L 72) s & e dhfipliE Lo
(dormant) Miura g-oper (7272 U g I&Blff:HL
B —R%) et reML., thozy
HITHEYVa T ERZME LT, £/, ZDE
Va T A EHORRZ RMAMIMEE 2 RT 2 2
L0 IBHE LT, EEBUR ED T2 IENE
THIRE DI O X727\ & D) JREN 7R | AR
ZRRIRD (FIRTTDEREIRIZE D NT A M T A
AEINTZ) HEEMKTHZ N TER, I 51T,
dormant (Miura) sly-oper (23 1) % Miura £ #1
DR AGOERAGFLE ZFEHT L 72, ZOFEHED
REUT, BB bR BIZ/FET S dormant
Miura sly-oper Z5Z&IFTETEH I LN TE L,

My research areas are (noncommutative) alge-
braic geometry and arithmetic geometry con-
cerning hyperbolic algebraic curves and their
moduli space. More concretely, I mainly re-
search the structure of the moduli space clas-
sifying dormant opers and study relationships
with other mathematical fields and applica-
tions to them. Roughly speaking, a dormant
oper is a certain principal homogeneous space
on an algebraic curve in positive character-
istic equipped with an integrable connection.
The study of dormant opers may be linked to
various areas of mathematics, including p-adic
Teichiiller theory, Gromov-Witten theory, and
combinatorics of rational polytopes (and spin
networks). In this year, I formulated the no-
tion of a (dormant) Miura g-oper (where g is
a semisimple Lie algebra of adjoint type) on
a family of pointed stable curves (equipped
with log structures) defined over a field of arbi-
trary characteristic, and constructed the mod-
uli space classifying such objects. After prov-
ing some geometric properties of that moduli

space, I obtained, as an application, a fam-
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ily of “pathological (in the sense, e.g., of vi-
olating the Kodaira’s vanishing theorem)” al-
gebraic varieties in positive characteristic (pa-
rametelized by a higher dimensional variety).
Moreover, I realized a combinatorial descrip-
tion of the Miura transformation with respect
to dormant (Miura) sly-opers. As a corollary of
this result, I could characterize completely the
dormant Miura sls-opers on any totally degen-

erate curve.

B. FHRiwm X

1. Y. Wakabayashi : “An explicit formula for
the generic number of dormant indigenous
bundles”, Publ. Res. Inst. Math. Sci. 50
(2014) 383-4009.

. Y. Wakabayashi : “On the cuspidalization
problem for hyperbolic curves over finite
fields”, Kyoto J. Math. 56 (2016) 125-
164.

. Y. Wakabayashi: “A theory of dormant op-
ers on pointed stable curves — a proof

7

of Joshi’ s conjecture —”, arXiv: math.

AG/1411.1208v2.

4. Y. Wakabayashi: “Duality for dormant op-
ers”, arXiv: math. AG/1507.00624.

5. Y. Wakabayashi : “Moduli of log twisted
N = 1 SUSY curves”, arXiv: math.
AG/1602.070509.

6. Y. Wakabayashi : “Abelian étale cover-
ings of generic curves and ordinari-
ness of dormant opers”, arXiv: math.
AG/1602.07061.

7. Y. Wakabayashi : “Counting dormant op-
ers on a pointed stable curve: a research
announcement”, RIMS &2 8% 5t i ¥8#K
IRFEHT H.

8. Y. Wakabayashi : “On the ordinariness of
dormant GL,-opers: a research announce-
ment”, RIMS G5tk it 12 Fa#iipe i .

. Y. Wakabayashi : “Moduli of Tango struc-

tures and dormant opers”, in preparation.



10.

Y. Wakabayashi : “Combinatorial descrip-
tion of dormant Miura transformation”, in

preparation.

C. MR

10.

. The symplectic nature of the moduli stack

of dormant curves, RIMS ®£ /£ 356l
Y I —, FERKRFA BRI ZERT, 2013
6 H.

. EREED Teichmuller Bim & B 3 5 A&

HhEd, RERPRETF 2 IF— LEX
FHPIBFR, 2013 12 H.

. A theory of dormant opers on pointed sta-

ble curves, FALRZERBEE [ FX2 I F—
LR FHZIMBFRL, 2014 5 A

. Fusion rules for the moduli of dormant op-

ers, RIMS H&8Gh / Bim & I F—, 5
KFRPRMRENT I ZEAT, 2014 4 11 H.

. A theory of dormant opers on pointed sta-

ble curves, iF728E 5 [REBIERGR L D
J& 2014 | BB KRR IIZEHT, 2014
12 H.

. A theory of opers in positive characteristic

and Joshi’s conjecture, MS Seminar, Kavli
IPMU, 2015 4 1 H.

. Explicit computation of the number of dor-

mant opers and duality, REF I T F T L,
R KPR GBELR A SR, 2015 46 7
H.

. A theory of dormant opers, HALILFIHFZE

NS [EHRERE XM I aT—2
MID R | | KR KFBEBERR F 5L
B, 2015 £ 11 A.

. Ordinariness and duality of dormant op-

ers, WRES REWBEEGHRE ZDFEM
2015) , HECKZZHOERMENTATZEAT, 2015 4
12 A.

Moduli of dormant (Miura) opers, 5t
2 MERFEHRIZ BT 28R 2D
W] IRERFEEWIER, 2017 £ 3 H.
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EIEHEFEEE (Special Visiting Chairs)

Y BEHUR (Visiting Professors)

A EE (TAKEUCHI Yasuhiro)

A. SRR

HIT VERIZAKRIND T A VAR L N
] D S Bl DS & BEHE 2 B E 7L & A -
fietr U CHERA 5.

The purpose of my study is to understand the

structure and function between virus infection

(represented by HIV) or cancer and human im-

munity by mathematical modeling and its anal-

ysis.

B. F&&Gw

1. Min  Yu, Yueping Dong and Y.
Takeuchi, : “Dual role of delay ef-
fects in a tumor immune system,

. Yueping Dong,

Journal of Biological Dynamics, DOI:

10.1080/17513758.2016.1231347

. S. Nakaoka, S. Kuwahara, Chang Lee,

Hyejin Jeon, Junho Lee, Y. Takeuchi, Yan-
gin Kim, : “Chronic Inflammation in the
Epidermis: A Mathematical Model, Ap-
plied Sciences 6(9):252 + September 2016

. Haiyin Li and Y. Takeuchi, Dynamics

of the Density Dependent and Nonau-
tonomous Predator-Prey System with
Beddington-DeAngelis  Functional Re-
sponse, DISCRETE AND CONTINUOUS
DYNAMICAL SYSTEMS SERIES B, 20,

(2015) 1117-1134.

. Tsuyoshi Kajiwara, Toru Sasaki and Ya-

suhiro Takeuchi, : “Construction of Lya-
punov functions for some models of infec-
tious diseases in vivo: from simple mod-
els to complex models, Mathematical Bio-
sciences and Engineering 12, (2015) 117-
133,

Rinko
Miyazaki, Yasuhiro Takeuchi, : “Dynam-

Gang Huang,

ics in a tumor immune system with time
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10.

11.

12.

. G. Huang, X. Liu, Y. Takeuchi,

delays, Applied Mathematics and Compu-
tation, 252, (2015) 99-113.

. M. Nagata, Y. Furuta, Y.Takeuchi and S.

Nakaoka, : “Dynamical behavior of com-
binational immune boost against tomor,
Japan Journal of Industrial and Applied
Mathematics, 32, (2015) 759770 .

. Ruili Fan, Yueping Dong, Gang Huang and

Yasuhiro Takeuchi, : “Apoptosis in Virus
Infection Dynamics Models, Journal of Bi-
ological Dynamics, 8 (2014) 20-41.

. Yueping Dong, Rinko Miyazaki and Ya-

suhiro Takeuchi, : “A mathematical model
helper T cells in a tumor immune sys-
tem, DISCRETE AND CONTINUOUS
DYNAMICAL SYSTEMS SERIES B 19
(2014) 55-72 .

: “Lya-
punov Functions and Global Stability
for Age-Structured HIV Infection Model,
SIAM Journal on Applied Mathematics,
72 (2012) 25-38.

Toshio Sekimura, Yuta Fujihashi and Ya-
suhiro Takeuchi, : “A model for popula-
tion dynamics of mimetic butterfly Papilio
polyte in the Sakishima Islands, Japan, A
model for population dynamics of mimetic
butterfly Papilio polyte in the Sakishima

Islands, Japan, 361 (2014) 133-140.

Lingzhen Dong and Yasuhiro Takeuchi, :
“Impulsive Control of Multiple Lotka-
Volterra Systems, Nonlinear Analysis,
RWA 14 (2013) 1144-1154.

G. Huang, E. Beretta and Y. Takeuchi, :
“GLOBAL STABILITY FOR EPIDEMIC
MODEL WITH CONSTANT LATENCY
AND INFECTIOUS PERIODS, Mathe-
matical Biosciences and Engineering 9
(2012) 297-312.



C. MEgaFExR

. Modeling the Role of Information and
Limited Optimal Treatment on Disease
Prevalence, International workshop on

Current Topics in Epidemic Dynamics,

June 15-18, 2016 H1[E, 2285 L¥6

. Maturation delay for the predators can en-
hance stable coexistence in prey-predator
model with Allee effect, 2016 ££ CMS #
N—=3I—TFT1 VI, AFR TREVIY,
TN — R KF 2016, June.

. Dual role of delay effects in a tumor im-
mune system, The Third International
Workshop on Biomathematics Modelling
and Its Dynamical Analysis, Heilongjiang
University, Harbin China, 6-8 AUG, 2016.

. Maturation delay for the predators can en-
hance stable coexistence in prey-predator
model with Allee effect, Beijing Univer-
sity of Civil Engineering and Architec-
ture,2016, Aug.

. Dual role of delay effects in a tumor im-
mune system, International Conference On
“ Mathematical Modeling and Simulation,
Banaras Hindu University, India, August,
2016.

of

System Interaction,

Tu-

In-

Mathematical modelling
mor/Immune
ternational Conference on Mathematical
and Computational Biology, Feb 28 - Mar
3, 2015, Indian Institute of Technology,

Kanpur

. Stability of Intracellular Delay, Immune
Activation Delay and Nonlinear Inci-
dence on Viral Dynamics,10th Colloquium
on the qualitative Theory of Differential
Equations,
2015.

Szeged, Hungary, July 1-4,

. Impact of Intracellular Delay, Immune Ac-
tivation Delay and Nonlinear Incidence
on Viral Dynamics, The 8th International
Congress on Industrial and Applied Math-
ematics (ICTAM 2015) , China National

159

Convention Center, August 10 to 14, 2015.
the minisymposium, entitled [Lyapunov

Function Method in Mathematical Biology

Tu-
The

on

. Mathematical of
mor/Immune System Interaction,

Workshop

Biomathematics Modelling and Its Dy-

modelling

Second International
namical Analysis, Heilongjiang University,
Harbin China, Aug. 16-18, 2015.

10. Effect of Intracellular Delay, Immune Ac-
tivation Delay and Nonlinear Incidence on
Viral Dynamics, 2015 Joint Meeting of
JSMB and CJK Colloquium on Mathe-
matical Biology, August 26th (Wed.) -
29th (Sat.) 2015

gawa Campus, Doshisha University, Ky-

Ryo-shin Kan, Imade-
oto, Japan

D. %
BEIRREG I — 10

F)IZ— (NAKAGAWA, Junichi)

A, TRFemE s

BT ITBFEZER LSS ) R—=Ya v
BAHEE < (1) BUAIZ & 0 fSAE U 72 Bl A D 72
THEMBOMELZ & 52, FIEOREZ S
PN BT e, (2) BT & D RESR L 2 il %
I RO FMEE LK D, ¥u—Z»
S L WHAE R 2 AT 5 Z &, (3) Hfio
H%z>2< b, HiiEaoMEH G2t~
EEED, 41/ R=va iZBFErZL, 20O

72, EHNAOANIRE T FIZ, 5 RS D &K
FERIER A SR LT, = — RITHIR T 2 Bl & it
S TOREE HiF T,

I have used mathematics to create an interdis-
ciplinary platform for dealing with the prob-
lems of industry and society. This is the con-
cept of mathematical innovation: (1)Clarifica-
tion of the principle of the problem by look-
ing at the real-world problems an abstracted
framework using mathematics (2)Reconstruc-
tion of the existing technical concept based on
the constructed framework and creating new
technological concept by “ think from zero ”

using mathematics (3) Applying the technology



and attempting to promote it among the man-
ufacturing field and society, and leading them
to innovation. With my domestic and interna-
tional networks, I propose an appropriate tech-
nology toward industrial needs at the fastest
speed in the world using cutting-edge mathe-

matical theories.
B. FFEim X

1. A. Micheletti, J. Nakagawa, A. A. Alessi,
D. Morale, E. Villa: “A germ-grain model
applied to the morphological study of dual
phase steel, Journal of Mathematics in In-
dustry 6(1) (2016) 1-24.

2. H. Hamada, S. Matsutani, J. Nakagawa,
O. Saeki, M. Uesaka: “An Algebraic De-
scription of Screw Dislocations in SC and
BCC Crystal Lattices, arXiv: 1605.09550
[math-ph] (2016).

3. IWARBZ, dIlE—« WEEZH T 5H
R & R FIROPNE & Bl o R
fl (Z0=) 7, 8% 3 F—, 9 H5 (2016)
79-85.

4. ARBE, BIE— PRI 51 5
YT BRI DRI & O MR
B (Z0—) 7, Bt 35—, 7 H S (2016)
78-84.

5. J. Nakagawa: “Non-stationary analysis
of blast furnace through solution of in-
verse problems and recurrence plot, math-
ematical approach to research problems
of science and technology, - Theoretical
bases and mathematical modeling-, Ch.32,

Springer International (2014).

6. M. Suzuki, K. Katsuki, J. Imura, J. Nak-
agawa, T. Kurokawa, K. Aihara: “Simul-
taneous optimization of slab permutation
scheduling and heat controlling for a re-

heating furnace”, Journal of Process Con-
trol 24 (2014) 225-238.

7. J. Nakagawa, G. Nakamura, S. Sasayama,
H. Wang: “Local maxima of solutions to
some nonsymmetric reaction-diffusion sys-
tems”, Mathematical Methods in the Ap-
plied Sciences 37 (2014) 752-767.
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8.

10.

J. Nakagawa, M. Yamamoto: “Cultivating
an interface through collaborative research
between engineers in Nippon Steel &
Sumitomo Metal Corporation and mathe-
maticians in university, educational inter-
faces between mathematics and industry”,
pp-427-434, Springer International Pub-
lishing Switzerland (2013)

. K. Aihara, K, Ito, J, Nakagawa, and T.

Takeuchi: “Optimal control laws for traf-
fic flow”, Applied Mathematics Letters 26
(2013) 617-623.

RJIE— “BRfZEIC B 2 BFEDIEHY,
IMI L2 Fv—/—h Vol. 46 TRl - effi
DM EHRE~NDOBET Ta—FEET)
v 7 OHERE S ) (2013), pp.251-260
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IZDWT (2) HAEEER 2016 FEMTRA
ARl BEEY — s v ay S ~WEM
BIRFAZIZS THOHE ) 282 ~, BT KRE,
2016.9.16.

. (1) #E 7w 2 2T B B BERRIRFZE D BLR

&L BEERIF LY - MR O EEE D BRI
DWT, HABM 2 2016 FEERKE

PESEIT IR A B 80F — %] - #i5] - M A
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CHERE LY - RO EEED BRI D
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7 IMI2 (IESREERYE - MEIBEF) &
B gEIc KW, J S T HREURER,
2016.2.26

- (1) BEEDBLERY - TRBIE 2 2 X 5~

A ) R— a3 v OAREN (2) Bh o iR
FRENS 10 BFEA /) R=Va VDB
Re Rk e, CHBIFA, 2015.4.16.

. Interdisciplinary Collaboration for Indus-

try and Academia Based on Mathematics,
(2) % 19 RIFHE T #7804, 2014.6.11-13
(RE) .



. BUEER AT U B BRELG D PEFEEE (2)
BEEOREEIGHY VRY D L, HEKEE
REFATRESE T, 2014.2.21.

. (1) FIRST & e s ayz s
N COREHIGH (2) HAGHEE Y22 2013
FEEES, #EF, 2013.9.9-11.

(1) BLERIIBIAREA I R=Ta v (2)
HAKY 2, HHXE (2013.3.20) .

. (1) Core technology for a traffic flow sys-
tem using the model predictive control of
large and complex networks (2) Forum
“ Math-For-Industry ” 2012, October 22-
26, Fukuoka, Japan.

RGBT O BEIL D~V F A7 — )L
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RN SE AT
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14 FAEREZFHEL S 580E T ILOFHEHNE
{1077,

We are studying on the models for measuring
market risk and credit risk. In this year, we
have researched the models for measuring risk
in stressed market and the interest rate model

which can explain minus interest rate.

D. i##%

1. #EHA BRI, HERHEI S XD -
e, HEME, —a XL —LaY 771
F Y AT B EAN R FIHE L,
By F A28 5T NT 1 7O
MAH D BGR & RS T 5. (BURRZERE - 4 48
A w2

. WREHA B ORI 1T, ERHEEN XD -
1 DR — b 74 U A BER, GEEHLIH
e zoMERY, 72Fa7 ) —IZH
T 5 EARN R H T DOWTHESL. (B
Bt - 4 FEAILE )

A 7 (HOMMA Mitsuru)

A. TSR

[KHE VAS(Visual Analogue Scale) f#E T —
R Uz, ADMERHMEIZOWT D, HE
KT - £ TV OME]

WA (¥ 600 N) oo ons, 3HHE
. 0 HEOBEZORDET T — 225 5,
WHOT V7 — b Tl SEIET 1 0 Bbgm &
D, PHOSNTZEZIINUTCERET S, T -
I— FRIDEEZRDZHM, SREIOT —XIEE
NEIFH %5, VAS(Visual Analogue Scale) &
X5 AT, ##5 10cm OWidiic, 7z& A
. [OVRLBRWV, KPRV EENTH D,
BERE I Z DRI DR 2R LIRS Z & T, BE
DEAPRIEFEZFEL TNWDE, ZDXS%HL
WHEERE DEIEHRAD T — & &2 LD & 5 IZHfR

Lo dworziEmd 5, TUT, A%, %
B EDKRDH, —HIZEELTWVWDZ DD
EDRPD/RT AR —\TRAEED E DD, 7
i - PRET B,

“Mathematical analysis and modeling for hu-

man feeling by VAS(Visual Analogue Scale)”



There are the person’s reaction data which was
taken by every 3hours, 30days and nearly 600
monitors. As usual, the pre-code style survey
which is 5 steps or 10 steps surveys, are family.
But, this VAS type survey is so unique.

The monitor points a some point within a 10
cm line which has one word on both ends, for
example, good feeling and bad feeling.

We have discussed the understanding way for
this VAS data, using the Mathematics. And
we have tried to find the associations between
the another data, which was taken at the same

survey.

D. i3
L — v 7 H— OFELE TN DML (FMSP). %
HURZEBEahEE (RhBhRE 1)

WHE % (MURATA Noboru)

A. TFFEEE

RO PR BERE 2 BERIZE T VL L TTHIC
JGHT 5 Z LIZIY A TWS. RHZKED T —
RIp & Z ORERNIELE 2 5T 5 MH0YE %
WG, BRARFEE T LIV X LOERMERIY
RO A2IT> TS, £/, Mk, HE, &
WO EERKBRET BESDOESEEIC

HEZRES, 2o OFIZE L ZE5 0B 0
HEEHFEL TV 5.,

We try to understand learning mechanisms of
biological systems mathematically, and to ap-
ply them 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
we study on signal processing methods suitable

for analyzing them.

B. F&GX

1. T. Aritake, H. Hino and N. Murata:

“Learning ancestral atom via sparse cod-

10.
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. H. Hino,

ing”, IEEE J. Sel. Top. Sig. Proc. 7 (2013)
586—594.

. H. Hino and N. Murata: “Information esti-

mators for weighted observations”, Neural
Networks 46 (2013) 260-275.

. A. Noda, H. Hino, M. Tatsuno, S. Akaho

and N. Murata: “Intrinsic graph structure
estimation using graph Laplacian”, Neural
Comput. 26 (2014) 1455-1483.

. I. Ahmad, M. Kano, S. Hasebe, H. Kitada

and N. Murata: “Gray-box modeling for
prediction and control of molten steel tem-
perature in tundish”, J. Process Contr.24
(2014) 375-382.

. K. Koshijima, H. Hino, and N. Murata:

“Change-point detection in a sequence
of bags-of-data”, IEEE Trans. Knowledge
and Data Engineering 27 (2015) 2632—
2644.

T. Kato, H. Hino, and N. Murata: “Multi-
frame image super resolution based on
sparse coding”, Neural Networks 66 (2015)
64-78.

. H. Hino, K. Koshijima, and N. Murata:

“Non-parametric entropy estimators based
on simple linear regression”, Computa-
tional Statistics and Data Analysis 89
(2015) 72-84.

K. Takano, and N. Murata:
“mmpp: A package for calculating simi-
larity and distance metrics for simple and
marked temporal point processes”, R Jour-
nal 7 (2015) 237-248.

. N. Shafeghat, M. Heidarinejad, N. Mu-

“Op_

tical detection of neuron connectivity by

rata, H. Nakamura, and T. Inoue:

random access two-photon microscopy”, J.
Neurosci. Meth. 263 (2016) 48-56.

K. Takano, H. Hino, S. Akaho, and N. Mu-
rata: “Nonparametric e-mixture estima-
tion”, Neural Comput. 28 (2016) 2687—

2725.
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1. Sensitivity Analysis for Controlling Liquid
Steel Temperature in Tundish, 2012 TFAC
Workshop on Automation in the Mining,
Mineral and Metal Industries, Gifu, Japan,
2012 4£ 9 H.

. Distance-based Change-Point Detection
The Sixth
Workshop on Information Theoretic Meth-

with Entropy Estimation,
ods in Science and Engineering, Tokyo,
Japan 2013 4£ 8 A.

. Semi-optimal on-line learning for re-
stricted gradients, Stochastic Gradient
Methods, Institute for Pure and Applied
Mathematics, Los Angeles, USA, 2014 4F 2
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HREIZEEEST, 252 DRAOIREBESL
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T—=XDOEDTH 5.

The morphological prediction of a crystal
is interdisciplinary and is related to various
subjects, transport and diffusion phenomena,
physical chemistry of surface and interface, nu-
cleation, chemical reactions, convection sur-
rounding a crystal, and phase transformation,
which involves a lot of mathematical problems.
The formation of patterns during the growth of
a crystal is a free-boundary problem in which
the interface that separates the crystal from
a nutrient phase moves under the influence of
nonequilibrium conditions. The resulting pat-
terns depend markedly on conditions in the
nutrient phase, e.g. temperature and concen-
tration, which influence the growth speed of
each element of the interface. Furthermore, the
growth speed of each element also depends on
the local geometry of the interface, specifically
on the interface curvature and the orientation
of the interface relative to the crystal axes. My

recent subjects are as follows:

1. The growth of single ice crystals from su-
percooled heavy water was studied under
microgravity conditions in the Japanese
Experiment Module “KIBO” of the Inter-
national Space Station (ISS). The veloci-
ties of dendrite tips parallel to the a axis
and the growth rates of basal faces paral-
lel to the c axis were both analyzed under
supercooling ranging from 0.03 to 2.0 K.
The velocities of dendrite tips agree with
the theory for larger amounts of supercool-
ing when the growth on the basal faces are
not zero. At very low supercooling there
is no growth on the basal faces. With in-
creasing supercooling the basal faces start
to grow, the growth rate changing as a
function of supercooling with a power law
with an exponent of about 2, with the ex-
ponent approaching 1 as supercooling in-
creases further. We interpret the growth
on the basal faces as being controlled by

two-dimensional nucleation under low su-



. We

percooling, with a change in the growth
kinetics to spiral growth with the aid of
screw dislocations with increasing super-
cooling then to a linear growth law. We
discuss the combined effect of tip velocity
and basal face kinetics on pattern forma-

tion during the growth of ice.

. Chondrules are submillimeter-sized and
spherical-shaped crystalline grains consist-
ing mainly of silicate material observed
in chondritic meteorites. We numerically
simulated pattern formation of a forsterite
Mg5SiO4-chondrule in the melt droplet us-
ing a phase-field method. Because of the
large surface-to-volume ratio, the surface
cooling term was introduced in the frame-
work of this method. We reproduced an
unique crystal growth pattern inside the
droplet composed of two distinguishable
parts; the rim that covers whole droplet
surface, and dendrite inside the droplet. It
was found that the rim was formed when
there is a large temperature difference of
100K between the center and surface of
the droplet due to the large cooling flux
at the surface. In order to obtain the
temperature difference, we derived tem-
perature distribution of the droplet ana-
lytically, and concluded that the rim was
formed only when the droplet cools rapidly
at a rate of Reper ~103 K/s.

when the surface cooling was so large as

However,

the temperature at the droplet center still
remains above the melting point, no den-
drite was obtained, though the rim was
formed. The double structure captures the
distinctive features of barred-olivine tex-

tures observed in natural chondrules.

demonstrate the oscillatory phe-
nomenon for the twisting growth of a tri-
clinic crystal through in situ observation of
the concentration field around the growing
tip of a needle by high-resolution phase-

shift interferometry.
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Geoscience Union MEETING2016, May
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I worked on the construction of Chern class
maps from relative K-groups to groups of al-
gebraic cycles. This extends the ones for non-
singular varieties known since 80’s to the case
of pairs of a non-singular variety and an effec-
tive Cartier divisor.

The K-groups K,(X) of schemes are a fam-
ily of abelian groups (n € Z) contravariant in
X. For a closed immersion D C X, the rela-
tive K-groups K, (X, D) are defined to give a
long exact sequence - — K, (X,D) = Kn(X) —
Kn(D) = Kn—1(X,D) — ---.

We suppose X are non-singular varieties over a
field. In this case there is an established the-
ory of integral coefficient motivic cohomology
H™(X,Z(i)) which approximates the K-groups
in terms of additive data. In particular we have
a family of comparison maps ¢;: K,(X) —
H?="(X,Z(i)) called Chern class maps.

For application we are interested in the case
where D are non-reduced effective Cartier di-
visors. No one knows how to construct a mo-
tivic cohomology theory for non-reduced vari-
eties yet. Still, since 2000’s especially in the
last few years, a hopeful candidate of the rela-
tive motivic cohomology H™(X|D,Z(i)) which
should approximate K, (X, D) has been pro-
posed and convincing results have been accu-
mulating. If this turns out successful, we can
give a definition of motivic cohomology groups
for D (by taking cone) although somewhat ad
hoc.

Jointly with Ryomei Iwasa at the University



of Tokyo, I have given a natural construc-
tion of Chern class maps ¢;: K,(X,D) —
H?="(X|D,Z(i)). Our framework may prob-
ably be applied to any other sufficiently good
relative cohomology theory. Just like the clas-
sical case, our map is additive for n > 1 and
satisfies the Whitney sum formula for n = 0.
There is no map for n < 0 yet, even for Chern
characters. We have not given any character-
ization of the maps either. For further study,
besides these points, the next problems would
be to prove a Grothendieck-Riemann-Roch for-
mula and to construct an Atiyah-Hirzebruch
type spectral sequence.

Aside from that, inspired by the construction
of a motivic homotopy category encompassing
relative K-groups by F. Binda at Regensburg,
Germany, I have been preparing for developing
a K-theory of log schemes. There is already a
log K-theory developed by Kei Hagihara et al,
but it seems to give too large groups for our
purpose. Thus we need another approach such
as the use of another Grothendieck topology
or giving a definition using a log general linear

group.
B. K

1. F. Binda, J. Cao, W. Kai, R. Sugiyama :
“Torsion and divisibility for reciprocity
sheaves and 0-cycles with modulus”, Jour-
nal of Algebra 469 (2017) 437-463.

. W. Kai: “A higher-dimensional generaliza-
tion of Lichtenbaum duality in terms of the
Albanese map”, Compositio Math. 152

(2016) 1915-1934.

. R. Iwasa, W. Kai : “Chern classes with
modulus”, 7L 7V > b arXiv:1611.07882,
2016 4 11 H.
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“Chern classes with modulus”. Inter-
national Workshop on Motives in Tokyo

2017, K, 2017 Feb. 23.

“Motivic cohomology relative to a divisor,

and relative Chern classes”. Japan-Taiwan
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Joint Conference on Number Theory 2016,
National Center for Theoretical Sciences,
B, 2016 Sep. 8.

“Toward Chern classes with modulus”. In-
ternational Conference in K-theory, West-
ern Sydney Universityy, 7 —A K~ 7V 7,
2016 Aug. 4.

“Chow’s moving lemma with modulus”.
International Workshop on Motives in
Tokyo 2016, I K, 2016 Feb. 18.

. “A moving lemma for algebraic cycles with

modulus and contravariance”. Interna-
tional Colloquium on K-theory, Tata In-
stitute of Fundamental Research, 1 >~ K,

2016 Jan. 8.

“A moving lemma for algebraic cycles with
modulus and contravariance”. Guest sem-
inar “Arithmetic Geometry,” Freie Uni-
versiat Berlin, N/, 2015 Nov. 19.

“A moving lemma for algebraic cycles with
modulus and contravariance”. A seminar
run by Prof. de Jeu, Vrije Universiteit Am-
sterdam, A 7 > &, 2015 Oct. 30.

“A moving lemma for algebraic cycles with
modulus and contravariance”. ASARC
seminar, KAIST, %, 2015 Sep. 15.
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1. Co-organizing: /\» &7 —27 ¥ av 7 2016
Descent for algebraic K-theory, /\ 7 & H#&
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¥7- H.V.Lé K. L.Schwachhofer [ & DIt R
FEUZ L D AN 24T o 72, WEAEEFT 572, Frolicher-
Nijenhuis bracket % A\ 7z Go, Spin(7) #i& D
FFED 1 DFEFHA % fERg /L L 7z, EIZ. Nijenhuis-
Lie 5> # FHWCTREE % Go, Spin(7) ZHkAD 2
FEBY—2RELZ, W ORDHEILERE
DAFERY—IZ—HTEI L2 RLT,

We derived the necessary and sufficient con-
dition for an infinitesimal deformation of an
associative submanifold in a manifold with a
Go-structure to be unobstructed to second or-
der explicitly. As an application, we showed
that infinitesimal deformations of a homoge-
neous associative submanifold constructed by
J.Lotay are unobstructed to second order.

In the joint work with Prof. H.V.Lé and Prof.
L.Schwachhofer, we did the following. We sim-
plified the proof about the characterization of
Go- and Spin(7)-structures by the Frolicher-
Nijenhuis bracket, which we studied in the pre-
vious year. We calculated the cohomologies
of G3- and Spin(7)-manifolds defined by the
Nijenhuis-Lie derivative. We showed that some
of them coincide with the ordinary cohomolo-

gies.
B. F&FKim X
1. K. Kawai :

reductions of Ga-manifolds”,
Math. 52 (2015) 93-116.

“Calibrated submanifolds and
Osaka J.

. K. Kawai :
ifolds of the squashed T7-sphere”, Q. J.
Math. 66, (2015), 861-893.

“Some associative subman-

. K.Kawai, “Stabilities of affine Legendrian
submanifolds and their moduli spaces”,
Differential Geom. Appl. 47 (2016), 159
189.
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FAUE Huneke K & P30 KAVE B O EE D
ERES5 2220V EHEE LT HI L TH
AN FHETH S, Du Bois R ESITAHER R
HEDEBEVREETHEN, ZOHAETH ER
Dd 5 Z L% Huneke- A FHIIRL TS
DFRUZ DWW THAIE Du Bois B A EH DD
Cohen-Macaulay DHf, ZOFHEREL W &%
RU7Tz, 728D standard graded D& Zi2H Z
DFRMRELWT & %2R U7z, Cohen-Macaulay
TRWHEIZDWTIE 3IRIED log canonical
B EDGEIZIE Huneke-JE0 PP ELWZ &
I HERWEZE Z A THBRRSIZR -
TWBRHI %u%$b%@f%®ﬁﬂbiﬁ
ZeERUE, TUT, AHRFRSDORIZ
BED LR % HIDORE S DOARZETH 5 rational
threshold Z FHWWTRTEDZFKR L 7z,

-
o0 —

I study singularities of varieties using methods
of algebraic geometry and commutative alge-
bra. In particular I am interested in invariants
of singularities. I have tried to understand sin-
gularities by studying the relation between in-
variants of singularities.

It is conjectured that the multiplicity of
an n-dimensional Du bois singularity with
emb(X, )
el/nl(e—n)l.

Watanabe Conjecture. Huneke and Watanabe

e is less than or equal to

This conjecture is called Huneke-

proved there exist the upper bounds of ratio-
nal singularities. The conjecture is a general-
ization of this theorem. Though Du bois singu-
larities are generalization of rational singulari-
ties, Huneke-Watanabe Conjecture implies that
there exist the upper bounds of Du bois singu-
larities. I proved Huneke-Watanabe conjecture
when singularities are normal Cohen-Macaulay
or rings are standard graded. In the case
of non Cohen-Macaulay singularity, I proved
Huneke-Watanabe Conjecture of 3-dimensional
log canonical singularities and gave the upper
bound of a Du bois singularity which has ra-
tional singularities in the punctured spectrum.
Moreover I gave the relation of multiplicities

and rational threshold of rational singularities,

B. F&iwX

1. K.Shibata: “Upper bound of the multiplic-

ity of a Du Bois singularity”, Proceed-
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ings of the American Mathematical Soci-
ety 145.3 (2017): 1053-1059

2. K.Shibata: “Multiplicity and invariants in
birational geometry” ,to apper in Journal
of Algebra

3. K.Shibata and
N.D.Tam: “Characterization of 2-
dimensional normal Mather-Jacobian
log canonical singularities”,to apper in
Tohoku mathematical journal

4. K.Shibata:“Ratonal  singularities, w-

multiplier ideals and cores of ideals” to

apper in Michigan Mathematical Journal
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conference,Princeton University, USA ;2016
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. Upper bound of the multiplicity of Du Bois
singularities and canonical singularities,
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. Upper bound of the multiplicity of a Du
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. Upper bound of the multiplicity of log
canonical singularities, }¥ 2 sifn H L I
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10. Rational singularities, w-multiplier ideals
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2 EHRF 2017 £ 3 A

F2 NS

AL WA
T IXAEM - RERH AR EDaEFvizio
INF—OHHE DG TH Y, £/, HEHEEE
P gL > CO2 Hirp T 7R CHEH I D FEE D
B LT, SBISBRLFHAPRKRDSNT VS
HTFORNITEARTOENE ()1 i%é
NTEHEH, MTFPSB/BLSNBER S NAEHIFER
%%tu\ﬂTﬁ CATREE R LTWB L, F
TIHREREDE SBENTE0, DX D ITE
ﬁ%?hi%ﬁ%&%%#?%é@#\kow
THML TV TR SRV, RIFZE Tl
R W 2 B O WM HfE A% T, %
FARNOYE - B8 % T L. FEEBPE M
DM T RS IZB S 2 VBRI EIR I 2 B & L
/7o BUHEIEIZ K> T, MTHEE2E/LEE, £
ZTOHREELEFHRE L., 55 0782z WM
DHEANOBUEfRE 71y T4 VT TBHI LT,
MR RE & IRy & DRARE R B Z &8
T&E7-,
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Underground is a place of extraction of energy
resources (e.g., oil, natural gas, geothermal en-
ergy) and a place of disposal (e.g., radioac-
tive waste repository and CO2 sequestration).
Further engineering applications are expected.
Flow in the underground is dominated by frac-
Based on the limited ob-

servation obtained from underground, we must

tures between rocks.

understand how the underground structures,
fluid and heat movement, and suitable designs
for sustainable development. In this study, par-
tial differential equations including fractional
derivatives has been developed to describe mass
We aimed

to elucidate the physical meaning of the frac-

and heat transfer in fractured rocks.

tional derivatives in underground. Numerical

simulation provided thermal responses due to

170

geothermal development. The results were fit-
ted by the numerical solutions of fractional dif-
fusion model. We found the correlations be-
tween the structures and the values of frac-
tional derivatives. Our results indicate that
the fractional diffusion models could be applied
to several engineering applications in geological

sites.
B. F&iw X
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voirs”, Geothermics 57 (2015) 196-204.

. A. Suzuki, S. A.Fomin, V. A.Chugunov,Y.

Niibori, and T.Hashida : “”Fractional
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Geothermics 53 (2015) 125-132.
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World Geothermal Congress Transactions,
(2015) 1-10.
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sciences, 47(1) (2014) 31-49.

RREEE

“ Application of 3D Printer to Create Frac-
ture Networks ", 6th Annual Conference
for the Development and Utilization of
Deep Geothermal Energy, Beijing, China,
March 26-29, 2017.

“ Mathematical modeling of rock pore ge-
ometry and mineralization: Applications
of persistent homology and random walk”
Forum “Math-for-Industry” 2016, Queens-
land, Australia, November 21-23, 2016.

“ Mathematical Modeling of the Anoma-
lous Transport of Radioactive Materials in
a Porous Medium ” , The 12 International
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tures”, Proc. The 41th Stanford Work-
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ing, Stanford, USA, February 2016.

“ Characterization of 3DPrinted Fracture
The 41th Stanford
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tems” , World Geothermal Congress, Mel-
bourne, Australia, April 2015.
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neering, Stanford, USA, January 2015.
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Symposium on Renewable Energy, Tokyo,
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10th International Conference on Flow Dy-

namics, Sendai, Japan, November 2013.

F. &g — e A

. Reviewer, Applied Energy(2016-Bi1E)

. Reviewer, Journal of the Geothermal Re-

search Society of Japan(2015-3i1E)

. Organizing Assistant, Stanford Geother-

mal Workshop (2015-5i1E)

. Editorial Assistant, The World Geother-

mal Congress (2015)

. Organizer, The 13th Korea-Japan Stu-

dents Symposium (2012)



Wik F1Z (NAITO Takahito)

A. T

Chas-Sullivan {Z X D RlEEI N A MY VF MR
0y —DHERDHFEET> TS, AMY VT b
Ruy—2id, BREALHRED B HL— 7 2EH
DOFEAY— Ob—=THEOY—LIER) EON
BHEE DN TH D, V—THFEB Y —IFR
BT & AR E. Batalin-Vilkovisuky {R#, 2
Ot TQFT &\ o 72 REMEE Z Fr D HEPK S N
TW3, REEIZEIZ Sullivan IZL W EA XN
7z, BV — T RED Y — EORFEMEIZ DWW
THFE 21T o7z, 2. Sullivan ORFEDFE S
SV — TR %S A T OMEE %[/ Sullivan
ETNEHVWTHNT, ZORKR, BHLV—7
ZERI DRI IE R B FAHR D 5 72, Sullivan D
RIEL 5 2 5 N7 ZHRIKD Whitehead F & DB
HMEZIHS U7,

I research the theory of string topology initi-
ated by Chas and Sullivan. String topology is
a study of algebraic structures on the homol-
ogy of the free loop spaces of closed oriented
manifolds (called the loop homology), and it is
well known that the loop homology has struc-
tures of graded commutative algebra, Batalin-
Vilkovisky algebra and 2-dimensional TQFT.
In this academic year, I studied a coproduct on
the reduced loop homology which is introduced
by Sullivan. I constructed a based loop space
version of the coproduct and observed it by us-
ing a minimal Sullivan model of given manifold.
This enables us to see a relation between the
coproduct and the Whitehead product of the

manifold.

B. F&GX

1. T. Naito: On moduli subspaces of central
extensions of rational H-spaces, Kyushu
Journal of Mathematics, 66 (2012), no. 2,
p-273-290.

. T. Naito: A model for the Whitehead
product in rational mapping spaces, Math-
ematical Journal of Okayama University,
56 (2014), 75-89.

. K. Kuribayashi, L. Menichi, T. Naito: Be-

havior of the Eilenberg-Moore spectral se-
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quence in derived string topology, Topol-
ogy and its Applications, 164 (2014), 24-
44.

. K. Kuribayashi, L. Menichi, T. Naito: De-
rived string topology and the Eilenberg-
Moore spectral sequence, Israel Journal of
Mathematics, 209 (2015), 745-802.

. T. Naito:

rational string operations on Gorenstein

Computational examples of

spaces, Bulletin of the Belgian Mathemat-
ical Society - Simon Stevin, 22(2015), 543-
558.

C. HB¥ExR

. The loop homology of rationally elliptic
manifolds, RE =T VERI T L, B
MIKERFEY T 74 FF ¥ N, 2016 4
11 H 13 H.

. Sullivan’s coproduct on the reduced loop
homology, bARBEY— kiYL I F—, HK
K%, 2016 4F 11 A 22 H.

. On string topology of pure Gorenstein
spaces, RHIFBE b ¥ —iikaha 2016,
IR, 2016 412 H 28 H.

=]

=

. Sullivan’s coproduct and a double bracket
on the reduced based loop space homology,
WAE N U—fe 35—, WA E 3
F—=N"T A, 201741 H 8 H.

. Sullivan’s coproduct on the reduced based
loop space homology, F#ERRZMRE bR B
V=¥ IF—, HEKRF, 20171 H 16 H.

Hll A (FURUKAWA Katsuhisa)

A. WFFERE S
1. HEhmE EoE i & W S FEARR 7 B fn]
FREOMERITo 2. 22T, EEET

O Fano T X LD e IRIERF A BLHARD 72
TIE R.(X) % Hilbert A ¥ — A DB 2 bRAK
LLTHEZS. X P fRThhi, Tok57%
i Ro(X) DHEBEIZ DWTIIBRZ 12/ ST
D, FHZ e DNS WEHBITIE R (X) DIRIEHH
FRTIZ BT B bnd. —TX %—



D20 D IR OB & U722 5E1
&, Re(X) DIRICEHET D DIFHEL .
BRI DWW T, Beheshti KiZ & 5 RI12 &
0, FERF R Fano HAH X OREAH 8 LR DEE
W2, ERRE Ry (X) OIRTTBIRFRGCIZ BT 5
TEWRINTVWD. TN TIE IR Ry(X)
IZOWTIEE S 2. Z0EE, X BHETEHE &
L & 5 RIFIZIE Ry(X) DIRTTHIARRIT & X
5%,

AKAFZETIZ, FEHEE Fano BT X OXREAH 6
AR DA, Ry(X) OIS RIZDWT, R
2B T % — D “IRHIFRDIR 2 2-3F A X 1T
FNRVDTHNE, R DIRGTHIRRTIZ—E
THEVWSHEREMG.

2. F7z, RO RMIZEIZ BT 2 5 HE
A AEZIZDONWT, FE BK CRERT) LIt
AW %4772, TZTIEF. L Zak Ki2&k 3
EIRA T A BB DH GO Z KA, Tm ik
0 AEBBSEETHNE, KD m X contact
locus I3fgEI & 75| Z & &R LT

Z OIS E UT, L. Ein KOS ik D&
BETOMFEICEET 2 EERTORELE S
N, In GTIERHEFE LA X cPY O n+1
AT ABAG v DB D n < N — 2 Thi
E, v BEHTRWZ & &, X A Segre HAA
Pl x Pl c P2l 2 —d B L L FFAEE
5| ZENphoT-.

éi\

1. Dimension on the space of conics on Fano:
R. Beheshti showed that, for a smooth Fano
hypersurface X of degree < 8 over the complex
number field C, the dimension of the space of
lines lying in X is equal to the expected dimen-
sion.

We investigate the space of coincs on X. In this
case, if X contains some linear subvariety, then
the dimension of the space can be larger than
the expected dimension.

We show that, for a smooth Fano hypersurface
X of degree < 6 over C, and for an irreducible
component R of the space of coincs lying in X,
if the 2-plane spanned by a general conic of R
is not contained in X, then the dimension of R
is equal to the expected dimension.

2. On separable higher Gauss maps (joint work
with A. Ito (Kyoto)): We study the m-th Gauss

map in the sense of F. L. Zak of a projective va-
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riety X C PN over an algebraically closed field
in any characteristic. For all integer m with
n = dim(X) < m < N, we show that the con-
tact locus on X of a general tangent m-plane is
a linear variety if the m-th Gauss map is sep-
arable. We also show that for smooth X with
n < N — 2, the (n + 1)-th Gauss map is bira-
tional if it is separable, unless X is the Segre
embedding P! x P* C P?"~!, This is related
to L. Ein’s classification of varieties with small

dual varieties in characteristic zero.
B. F&FKim X

1. K. Furukawa:

nally connected complete intersections”,

“Convex separably ratio-

Proceedings of the American Mathemat-
ical Society 144 (2016) 3657-3669.

. K. Furukawa: “On general fibers of Gauss
maps in arbitrary characteristic”, Journal
of Algebra 451 (2016) 293-301.

. K. Furukawa: “Cohomological character-
ization of hyperquadrics of odd dimen-
sions in characteristic two”, Mathematis-
che Zeitschrift 278 (2014) 119-130.

K. Furukawa:

maps and shrinking maps”, and its ap-

“Duality with expanding

plications to Gauss maps, Mathematische
Annalen 358 (2014) 403-432.

. K. Furukawa: “Cubic hypersurfaces ad-
mitting an embedding with Gauss map of
rank 0”7, Advances in Mathematics 230

(2012) 1174-1183.

6. K. Furukawa: “Rational curves on hyper-
surfaces”, Journal fur die reine und ange-
wandte Mathematik 665 (2012) 157-188.

C. HEaFER

1. Dimension of the space of conics on Fano
hypersurfaces, The 2nd Higher dimen-
sional algebraic geometry Echigo Yuzawa

symposium, Yuzawa-cho Kouminkan, 2017

2 A.

. On separable higher Gauss maps, H#\K
% RIS E 3 F — SHAE U
%, 2017 E 1 H.



3. JERFE Fano Bl Lo 2 ik DRkt
IZDOWT, DAL REBGETFY v RY Y
L, BRRH K FEL 258, 2016 4F 11 H.

4. KX Fano HHhm _ED 2 YREEKRIE DRI
12DV, 55 4 [0 K3 i - = ) & AghiE
J—2 Y ay 7, L#EEEE KT ALIRRET
Y554 b, 2016 4 10 H.

5. DBER 7 EIR AT 7 ABHIZOWT, FR R
A I F—, HEKEHER 2R,
2016 £ 9 H.

6. Fano #BlE LD — kiR HED IR ILIZ D W
T, UWBEARBCRTIMIFRES, (I KZENE
JIZF ¥ 282, 2016 4 8 H.

7. mIRH D AL INRITTHEEROT AR, 11
FARECRAUNMEZEES, ILTERZ/NAF v
VISR, 2016 4E 8 H.

8. m-th Gauss maps and small dual varieties,
BHARBERMZEY VR D L 2016, HEHE
BERZ: BLTZEER, 2016 4 3 H.

9. m-th Gauss maps and small dual varieties,
Higher Dimensional Algebraic Geometry,
2015, National Taiwan University (&%),
2015 4 8 H.

10. Gauss maps in positive characteristic, New
Developments in Algebraic Geometry, Na-
tional Taiwan University (&%), 2014 4 9
H.

F. XAMZEY — €A

1. #opdl KRBT VR YT L (BRGHEK
FHLT S, 2016 4F 11 A) OEEAD— A

IE# F#8 (MASAI Hidetoshi)

A. SRR

GEHEREED T v Z LT 4 — 7 O L J1%
ROMFEZEITo7. BELT, HHFEOMTH
CABLRE, BEEEA RS N T LDOWZEE T WEIE
FSCHETTH B.

Mainly studied symmetry and dynamics of ran-
dom walks on the mapping class groups. Also
studied related topics; outer automorphisms of

free groups, length spectra.

B. FE&w

1. Hidetoshi Masai, “ On commensurability
of fibrations on a hyperbolic 3-manifold”,
Pacific Journal of Mathematics, Vol. 266
(2013), No. 2, 313-327.

2. Hidetoshi and Greg McShane,

“ Equidecomposability, volume formulae

Masai

and orthospectra”, Algebraic and Geomet-
ric Topology 13 (2013): 3135-3152.

3. Craig Hodgson and Hidetoshi Masai “ On
the number of hyperbolic 3-manifolds of a
given volume”, Contemporary Mathemat-
ics, “ Proceedings of Hyamfest”, Volume
597 (2013), 295-320.

4. Neil Hoffman, Kazuhiro  Ichihara,
Masahide Kashiwagi, Hidetoshi Ma-
sai, Shin’ichi Oishi and Akitoshi Takayasu
“Verified computations for hyperbolic
3-manifolds”, Experimental Mathematics,

Volume 25, Issue 1, 2016, 66-78.

5. Kazuhiro Ichihara and Hidetoshi Ma-
sai “Exceptional surgeries on alternating
knots”, Communi- cations in Analysis and
Geometry, Volume 24, Number 2, 337-377,
2016.

6. Hidetoshi Masai, “On the number of com-
mensurable fibrations on a hyperbolic 3-
manifold”, Journal of Knot Theory and
Its Ramifications, Vol. 25, No. 5 (2016)
1650028 (6 pages).

7. Hidetoshi Masai, “Fibered commensura-
bility and arithmeticity of random map-
ping tori”, to appear in Groups, Geometry,

and Dynamics.

8. Hidetoshi Masai,

of random walks on the mapping class

“Topological entropy

groups”, to appear in International Math-

ematics Research Notices.

9. Hidetoshi Masai, “On commensurability of
quadratic differentials on surfaces”, to ap-
pear in RIMS Kokyuroku Bessatsu.



C. MEgaFExR

1. “Some dynamics of random walks on the
mapping class groups”, K hHro Y —+

I —, HERE, 2016 45 H 17 H.

CEMEERE DS VR LT A —27, hERD
V=Y VRY Y L2016, MIFKE, 2016 4E
7HTH.

“ONY ROVAREE O H Al 22 o AUth & A7,
NV RIVEREOH & F 0 fEE IX, TS
CRABF v > 78 2), 2016 410 H 9 H,

SERIRTT DR B Y — & 7, H ARG
o= RS Y I F—,
REZEARIF ¥ R A, 2016 412 A 27 H.

“Topological entropy of random walks on
the mapping class groups 7, 2016 4EJE
M) —< v - Rdiitam) Hoies, # o
KFFIEFY VN A, 2017TH 1 H 8 H.

. “Symmetry and dynamics of random walks
on the mapping class groups”, The second
Australia-Japan Geometry, Analysis and
their Applications, H#FKY, 201742 H
1H, 3H.

. CIERI 2 YR OERE T Y T DRy
W HRKEIJF—, HAKE, 201742 H
17 H.

G.

K
il

1. TRk —rlopeE Mt CRRTSE
R¥)
http://www.titech.ac.jp/news/2015/0
30055.html

ARl RE (YATAGAWA Yuri)

A. WRSEREEE

TEREE D RBRRAR L ORSE 1 O g DFRM:S +
TIZDWTHHSRE L 72 SRR I8 IZ B S 2
Feplzsetbo b LT, FEY A 2 VDETH S
K& OB O %2 RO 7z, £72, 3
BRI DT 4 )V b L — 3 VI BHEE
JEDRE MR LTz &R L 7=,
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I studied the characteristic cycle of a rank 1
sheaf on a variety of positive characteristic. I
found a conical closed subset of the cotangent
bundle of the variety whose irreducible compo-
nents have the same dimension as the variety
and which contains the singular support of the
sheaf under a condition on the logarithmic ram-
ification of the sheaf. I also improved and sub-
mitted a paper on non-logarithmic ramification

filtrations.

B. FERiwm X

1. Y. Yatagawa : “Having the same wild ram-
ification is preserved by the direct image”,
arXiv:1611.01966.

. Y. Yatagawa : “Equality of two non-
of
abelianized Galois group in positive char-
acteristic”, arXiv:1609.01950.

logarithmic ramification filtrations

. T. Saito and Y. Yatagawa : “Wild rami-
fication determines the characteristic cy-

2

cle”, to appear at the Annales Scien-
tifiques de 1’Ecole Normale Supérieure,

arXiv:1604.01513.

C. HB¥ExR

. Characteristic cycle of a rank 1 sheaf, 6-
th East Asian Number Theory Confer-
ence, the Chern Institute of Mathematics,
Nankai University, 2016 4 8 A, f[H.

. Ramification theory and characteristic cy-
cle of a rank 1 sheaf, (REF & I F—, Ju
K, 2016 £ 7 H.

. Characteristic cycle of a rank 1 sheaf and
homotopy invariance, £ ¥ & I F—,
FUM K2, 2016 4E 7 H.

. Characteristic cycle of a strongly clean
sheaf of rank 1, #Gf - /¥ I F— H
HILZEKRT, 2016 £ 5 A.

.l PR DRF IR B REY 1 2 oic
DWW, RREHELEGh ¢ I —, BREKXY,
2015 410 H.



. Ramification Theory and Euler Charac-
teristic (A A X —F&K), 2015 KWSE/
APNN International Young Woman Scien-
tist Camp, University of Science and Tech-
nology (UST), 2015 4% 10 A, #&[E.

i BB 1 OORMES 1 70, 8 8
EEGRZMEOEE D (WINJS), E& K,
2015 4E 5 H.

i oS 1 OREOEMEY 1 2L, R
MR GR & Z D JED 2014, HHECKRZ, 2014
12 H.

. Cleanliness and characteristic cycles, JuM
REFEEGR 2014 (KANT 2014), Julk
¥, 2014 42 H.

10. Two invariants of ramification, East Asian
Core Doctoral Forum on Mathematics The
First Meeting, Kyoto University, 2013 4

12 7, HA.

FELR Eff (WATANABE Masaki)

A. TSRS

AREEL, Schubert ZIHN & skew divided differ-
ence operator IZB9 % & & % EfEMED FA (Kir-
illov, SIGMA 2007) % HEE& U, Kraskiewicz-
Pragacz % W58 21T o 7. 7z, WELE
FEIZ RS K & DL FfFSE TR S iz, HEIE
FRICHET SRR OUEL T - 72

Studied toward a positivity conjecture (Kir-
illov, SIGMA 2007) concerning Schubert poly-
nomials and skew divided difference opera-
tors using Kraskiewicz-Pragacz modules. Also,
wrote a paper on the result on integer parti-
tions obtained by a joint research with Shun-

suke Tsuchioka.

B. FKim

1. M. Watanabe: “On a relation between cer-
tain character values of symmetric groups
and its connection with creation opera-
tors of symmetric functions, Combinato-
rial Representation Theory and Related
Topics, RIMS kokyuroku 1870 (2013) 84—
97.
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. M. Watanabe: “On a relation between cer-
tain character values of symmetric groups
and its connection with creation opera-
tors of symmetric functions, J. Alg. Comb.
41(2), (2015) 257-273.

. M. Watanabe:
Schubert of

using  Kraskiewicz-Pragacz ~ modules,
Eur. J. Combin. 58 (2016) 17-33.

“An approach toward

positivities polynomials

. M. Watanabe:
Kraskiewicz-Pragacz modules, J. Algebra
443 (2015) 422-429.

“Tensor product of

. M. Watanabe:
modules and Ringel duality, J. Algebra
468 (2016) 1-23.

“Kraskiewicz-Pragacz

. M. Watanabe:
modules and some positivity properties of
Schubert polynomials, FPSAC 2015, Dis-
crete Math. Theor. Comput. Scie. Proc.,
AS, 253-260.

“Kraskiewicz-Pragacz

. S. Tsuchioka and M. Watanabe:

tern avoidances seen

“Pat-
in multiplicities
of maximal weights of affine Lie al-
gebra representations, in
Proc. Amer. Math. Soc.

to appear

. M. Watanabe:

modules and Pieri and dual Pieri rules

“Kraskiewicz-Pragacz

for Schubert polynomials, to appear in
J. Math. Sci. Univ. Tokyo.

. M, Watanabe:
modules and Pieri and dual Pieri rules for
Schubert polynomials, FPSAC 2016.

“Kraskiewicz-Pragacz

10. S. Tsuchioka and M. Watanabe: “Schur
partition theorems via perfect crystal,
preprint, arXiv:1609.01905

C. MEaFER

1. Structure of Schubert modules and Filtra-
tion by Schubert modules, £ 3 [a]> 2 —
OV N AN FaTAEZEOREA, MilKE,
2014 1F 8 H.



2. Kragkiewicz-Pragacz JI#£ & Schubert IEfH
M, AR RFHAEEwRE I F—, EHEX
#2015 #1H

3. Kraskiewicz-Pragacz modules and some
positivity properties of Schubert polyno-
mials, 27th International Conference on
Formal Power Series and Algebraic Com-
binatorics, KAIST, 2015 4 7 A

4. Schubert polynomials and Kraskiewicz-
Pragacz modules, MIT Combinatorics
seminar, MIT, 2015 4 10 H; University of
Michigan Combinatorics seminar, Univer-
sity of Michigan, 2015 4% 10 H; UW Com-
binatorics seminar, University of Washing-
ton, 2015 4 10 A

5. Kraskiewicz-Pragacz modules and some
positivity properties of Schubert polyno-
mials, Shanghai Conference on Represen-
tation Theory, 2015 4F 12 H

6. Kraskiewicz-Pragacz modules and positiv-
ity properties of Schubert polynomials,
RIMS 8wt I +—, 2016 -6 H

7. Kraskiewicz-Pragacz modules and Pieri
and dual Pieri rules for Schubert polyno-
mials, poster at 28th International Con-
ference on Formal Power Series and Alge-
braic Combinatorics, Simon Fraser Univer-
sity, 2016 £ 7 A

8. Schur 7 EIEHD—MRALIZDWT, A HE
At I F—, 2016 4 7

9. Schubert  polynomials, Kraskiewicz-
Pragacz modules and quasi-hereditary
algebras, Summer School on Quasi-

hereditary Algebras, Kz K%, 2016
8 H

10. Schubert polynomials and Kraskiewicz-
Pragacz modules, Geometric Representa-
tion Theory, F#BK S, 2016 4E 10 A

G.
Best Student Paper Award at 27th Interna-

tional Conference on Formal Power Series and

Algebraic Combinatorics (FPSAC 2015)

]
il

HU, Haoyu
A. Summary of Research

Last year, I continued to study semi-continuity
properties of geometric invariants of étale
sheaves. Let f: X — S be a smooth morphism
of excellent Noetherian schemes of purely rela-
tive dimension d, D an effective Cartier divisors
of X relative to S, U the complement of D in
X, 5

locally constant and constructible sheaf of Fy-

U — X the canonical injection, G a

adic modules on U and F = 5G[d] (¢ is a prime
number invertible in S). When d = 1, Deligne
and Laumon’s lower semi-continuity property
of Swan conductors implies that the singular
support of the restriction of F on each fiber
Xs (s € 9) is continuous and that the char-
acteristic cycle of the restriction is lower semi-
continuous. We studied the generalization of
Deligne and Laumon’s results in singular sup-
ports and characteristic cycles for higher rela-
tive dimension cases. Roughly speaking, when
d > 1, we proved that singular supports and
characteristic cycles of the restrictions of F
along fibers of f : X — S are generically con-
stant. However, we show that the lower semi-
continuity property fails for the characteristic
cycles, which is different from the relative curve
case. This is a joint work with E. Yang.

In 2015, joint with E. Yang, I studied the lower
semi-continuity of non-logarithmic total dimen-
sion divisors of f-adic sheaves on a smooth fi-
bration. Last year, following an idea of T.
Saito, I proved the same property for logarith-
mic Swan divisors for /-adic sheaves. This work

is in preparation.

B. List of Publications

1. H. Hu: Ramification and nearby cycles for
{-adic sheaves on relative curves, Tohoku,
Math. J. 67, no. 2 (2015) 153-194.

2. H. Hu: Refined Characteristic Class and
Conductor Formula, Math. Z. 281 no.1-2
(2015) 571-609.

3. H. Hu and E. Yang:

total dimension divisors of étale sheaves, to

Semi-continuity for

appear at International Journal of Mathe-



4. H. Hu and E. Yang:

matics

Relative singular
support and the semi-continuity of charac-

teristic cycles of étale sheaves, preprint.

C. List of Invited Talks

1. A conductor formula in equal characteris-

tic case, Workshop on arithmetic geometry
at Tambara, Tambara Institute of Mathe-
matical Sciences the University of Tokyo,
June 2015.

. Ramification and nearby cycles for ¢-adic
sheaves on relative curves, Hiroshima-
Sendai Workshop on Number Theory, Hi-

roshima University, July 2015.

. Ramification and nearby cycles for ¢-adic
sheaves on relative curves, Number The-
ory Seminar, the University of Tokyo, July
2015.

. Semi-continuity of total dimension divisors
for f-adic sheaves, RIMS Workshop: Alge-
braic Number Theory and Related Topics,
RIMS, Kyoto University, November & De-
cember 2015.

. Semi-continuity of total dimension divi-
sors for f-adic sheaves, Invited Talk, Morn-
ingside Center of Mathematics, Chinese
Academy of Sciences, Beijing, China, De-
cember 2015.

. On the semi-continuity for singular sup-
port and characteristic cycles of étale
sheaves, The 6th East Asia Number The-
ory Conference, Nankai University, Tian-
jin, China, August 2016.

»7 #OX (OUDET Salomé)
A, WFFEREEE

1. Mathematical context

The theory of viscosity solutions, intro-
duced by Crandall and Lions in the early
1980s, see [4], is still quite young and
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many natural questions remain to be stud-
ied. For example, the notion of viscos-
ity solution is not completely clear in sets
with geometric singularities, since in regu-
lar geometries, the definition of viscosity
sub and supersolutions is based on reg-
ular test functions. Another interesting
question, which is somehow related, is to
give a sense to a problem with different
Hamilton-Jacobi equations (HJ) depend-
ing on the region of the space. The main
difficulty in such a problem is in the under-
standing of the junction condition across
two regions. Note that these singular prob-
lems appear naturally in various fields such
as traffic flows, see [5], or optimal control
problems in a domain with several media,
see [3]. These are difficult questions which
have generated an increasing interest dur-

ing the last decade.

. Research thesis results

The two above mentioned issues are
strongly connected. Indeed, for instance,
if we consider HJ equations posed on net-
works (vertices connected to each other by
edges), it is natural to consider indepen-
dent Hamiltonians within each edge. It
would be a good framework for studying

traffic flow issues.

The simplest case of set with geometric
singularities is the case of networks de-
In [1] with my PhD su-
pervisors, Y. Achdou and N. Tchou, we

scribed above.

proposed a proof of a general comparison
result for Hamilton-Jacobi-Bellman equa-
tions (HJB) on networks, with possibly dif-
ferent Hamiltonian in each edges. In [7] 1
generalized this comparison result to the

case of multidimensional junctions.

At last, in [2] with Y. Achdou and N.
Tchou we have investigated singular per-
turbation questions. More precisely, we
have considered control problems in R?
whose data may be discontinuous across
an oscillating interface whose period and
amplitude have the same order of magni-

tude. We proved that when the oscillating



interface tends to a straight line, then the
value function tends to the unique solution
of an Hamilton-Jacobi equation in R? in-
volving an effective transmission condition
on the straight interface keeping track of

the past oscillations.

. Current research

The methods we have developed with Y.
Achdou and N. Tchou during my Ph.D.
can be generalized to a greater family of
problems. With Y. Giga (who was my host
professor during my JSPS fellowship at the
university of Tokyo), N. Hamamuki and A.
Nakayasu we are currently trying to adapt
these methods for studying some control
problems with random switching. Roughly
speaking, we are interested in the study of
control problems whose evolution is gov-
erned by random switching between NV in-
dependent regimes. Such problems involve
N value functions which, in classical cases,
are characterized by weakly coupled sys-
tems of HJ equations. In this direction we

are investigating two different problems.

The first one deals with control problems
in R? for which data can be discontinu-
ous across a straight line and whose evo-
lution is governed by random change. To
deal with the random switching occurring
in our control problems we are trying to
adapt methods developed by H. Mitake,
A. Siconolfi, H. V. Tran and N. Yamada in

their recent article [6].

The second problem that interests us is
a control problem with localized random
switching. More precisely, we would like
to consider control problems in a half-plan
for which there would be random switch-
ing only on the boundary of the half-plan.
This problem is more degenerated than the
previous one and the first difficulty is to
define properly the control problem, espe-
cially in a neighborhood of the boundary.
Once the problem is well posed, the second
difficulty is to determine the weakly cou-
pled system of HJ equations which charac-

terize the two value functions of this prob-
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lem.
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Y. Achdou, S. Oudet and N. Tchou :
“Hamilton-Jacobi equations for optimal
control on junctions and networks”,
ESAIM Control Optim. Calc. Var. 21

(2015), no. 3, 876-899.



2. Y. Achdou, S. Oudet and N. Tchou: “Effec-
tive transmission conditions for Hamilton-
Jacobi equations defined on two domains
separated by an oscillatory interface”, J.
Math. Pures Appl. (9) 106 (2016), no. 6,
1091-1121.

. S. Oudet : “Hamilton-Jacobi equations for
optimal control on multidimensional junc-
tions”, ArXiv e-prints (2014).

C. HBixExR

. Controle optimal et équation d’Hamilton-
Jacobi sur des structures hétérogenes,
Colloque Inter’Action en Mathématiques,

Clermont-

Université Blaise Pascal,

Ferrand (France), 2013 4£ 5 .

. Hamilton-Jacobi equations for optimal
control on junctions and networks, Third
meeting of the ANR HJnet, THP, Paris
(France), 2014 4 1 H.

. On Hamilton-Jacobi equations on net-
work, Student seminar, HE KT KFEEE
BRFEWISERE, 2014 4R 7 H.

. Un probleme d’homogénéisation pour des
équations de Hamilton-Jacobi-Bellman,
Applications des mathématiques, ENS,

Rennes (France). 2015 4£ 5 H.

. Hamilton-Jacobi equations for optimal
control on 2-dimensional junction, PDE 52
fRATIgi e, REURZEREER R A 5
B, 2016 4 1 H.

. Hamilton-Jacobi equations for optimal
control on network, £ 17 [\t B AT AT
fgees, dLiiE K7 KB AR5 bE, 2016
2 H.

F. XAMZEY — e A

1. In charge of the PhD seminar Landau at
the University of Rennes (France) (2013
2014 4F)

2. Member of the scientific committee of Ren-
contres Doctorales Lebesgue 2014, IRMAR
Rennes (France) (2013 42014 4F)
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3. Member of the organizing committee of
Journées Jeunes EDPistes Francais, Saint

Brévin (France) (2014 42015 4F)

2| #%{7 (LIU Yikan)

A. fRFeEEE

SAEREL, SR ORI AR OMREIZ D W
THIZE L, BUAfRIT & BUERRIT 217 5 7=

1. WEBARER. TR TORBDFZERIHKE
T35 oMM ARERICEL TX, V—-RES
L OB DM s 2 PR ET B MEICDWT
HDIAATZ. £7, WA NEEED 5 WIS 5
FUIZBIABHT—RIZL>TY — AMHERE
T B REIZ DWW T, Carlaman 7l 2 W T
[EArIN 72 Holder 2@ 2 FERA L 72, RIZ, @ L
BT — 212 & 2 e B R D BRI DWW T
1%, EECOFEREZIGHL, AR EEE2RUT:.
B, EFLO 2 DOREIZN LT, ZoiEIcED
SRR ZNTNREL 2. — 7, IEIBIEE)
RO Y — AHPGEHNRFEIZ S | #YRED
£ & IZRIEN 7 Lipschitz Z2@M % GEH U 72

2. FEEHFEILEBAER. RHEHBEICB ) 2R
FLHLHOR S % Flid 3 5 JEEEEE O R TH %
Frofiki A2 (TFDE) 2B L Tk, Vv —AIH
DEB O % U GH 5 U, Rk % 72
X 2B % PE T 2 HRTRE DA SE % fikfse L 7=
W20 DIREIZ DWW T X, TFDE D KAl
JFH T M2 R L, EICD T2 B R
DLEEVEZ U=, £/, EAMN & 0 EE
ZHIFEL, WORMEZ GERA U 72, 28R p5r DIE I
DWW, TFDE O — &k ©— Bt % it
HIL, EaeAUh R SRR DG A E LS 5 A8k
R 7.

3. Lamé A2, MMERDZEAN % KT Lamé
BRI LU TIE, 2IRTDFBEIT, — KD DIER
DA BF L W—EEGE LU, 2D
FEHRIE, Lamé (¥ 2 PE T 2 EAN DR HA
s 5.

In this academic year, I carried out mathemat-
ical and numerical analysis of the inverse prob-
lems for three kinds of partial differential equa-
tions.

1.

general hyperbolic equations with time- and

Hyperbolic equations. Regarding the

space-dependent coefficients, I investigated the



inverse problems on determining the spatial
component of the source term and the coeffi-
cient. First, for the inverse source problem with
partial interior or partial boundary observation
data, I proved the local Holder stability by Car-
leman estimates. Next, for the reconstruction
of the highest order coeflicient with the same
observation data, I shown the same stability
by applying the above result. Moreover, for
the above 2 problems, I established a unified
iterative thresholding algorithm based on the
variational method. On the other hand, for the
inverse source problem for nonlinear wave equa-
tions, I also proved the global Lipschitz stabil-
ity under suitable assumptions.

2. Re-
garding the time-fractional diffusion equations
(TFDE) which model the anomalous diffusion

phenomena in heterogeneous media, I contin-

Fractional diffusion equations.

ued to study the inverse source problems on
determining either the temporal or the spa-
tial component under the assumption that the
source term takes the form of separated vari-
ables. For the reconstruction of the temporal
component, I employed the strong maximum
principle for TFDE to show the uniqueness,
and further proved the extremely weak stabil-
ity of multiple logarithmic type. In addition,
I also developed an iteration method with reg-
ularization and verified the convergence. For
the reconstruction of the spatial component, I
proved the uniqueness by a newly established
weak unique continuation property, and imple-
mented an iteration method similarly to that
for the above hyperbolic equations.

3. Lamé systems. For Lamé systems describ-
ing the dislocation of elastic bodies, in the two-
dimensional case I established a new unique
continuation property which relies only on the
information of one component. This result is
expected to be applicable for the inverse prob-

lem on determining the Lamé coefficients.
B. ¥Fiw

1. Y. Liu and M. Yamamoto : “On the mul-
tiple hyperbolic systems modeling phase
transformation kinetics”, Appl. Anal. 93
(2014) 1297-1318.
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2. B. Jin, R. Lazarov, Y. Liu and Z. Zhou :
“The Galerkin finite element method for a
multi-term time-fractional diffusion equa-
tion”, J. Comput. Phys. 281 (2015) 825-
843.

. Z. Li, Y. Liu and M. Yamamoto : “Initial-
boundary value problems for multi-term
time-fractional diffusion equations”, Appl.
Math. Comput. 257 (2015) 381-397.

. Y. Liu, D. Jiang and M. Yamamoto : “In-
verse source problem for a double hy-
perbolic equation describing the three-
dimensional time cone model”, STAM J.
Appl. Math. 75 (2015) 2610-2635.

. Y. Liu, W. Rundell and M. Yamamoto :
“Strong maximum principle for fractional
diffusion equations and an application to

an inverse source problem”, Fract. Calc.
Appl. Anal. 19 (2016) 888-906.

. D. Jiang, Y. Liu and M. Yamamoto : “In-
verse source problem for the hyperbolic
equation with a time-dependent principal
part”, J. Differential Equations 262 (2017)
653-681.

. D. Jiang, Y. Liu and M. Yamamoto : “In-
verse source problem for a wave equa-
tion with final observation data”, Math-
ematical Analysis of Continuum Mechan-
ics and Industrial Applications, H. Itou et
al. (eds.), Mathematics for Industry 26,
Springer, Singapore (2017) 153-164.

8. Y. Liu : “Strong maximum principle for
multi-term time-fractional diffusion equa-
tions and its application to an inverse
source problem”, Comput. Math. Appl.
73 (2017) 96-108.

. D. Jiang, Z. Li, Y. Liu and M. Yamamoto:
“Weak unique continuation property and
a related inverse source problem for time-
fractional diffusion-advection equations”,

Inverse Problems 33 (2017) to appear.

10. Y. Wang, Y. Liu and J. Cheng : “A new

unique continuation property for the Lamé



system in two dimensions” (in Chinese), 9. Two inverse source problems for time-

Sci. Chin. Math. 47 (2017) to appear. fractional diffusion equations, 2nd East
Asia Section of IPTA-Young Scholars Sym-
C. HgaFER posium, National Taiwan University, Tai-

wan, 2016 4 11 H.
1. An inverse source problem for fractional

diffusion equations, Winter School in 10. Inverse source problem for time-fractional

Imaging Science, High 1 Resort, Korea, diffusion equations (KA X —FEK), HAL

2016 £ 1 H. PR - BEREMARRE, PAKRE,
2016 4F 11 H.

2. Inverse source problems for hyperbolic-

type equations, Inverse Problems Seminar,

G. Z¥
Central China Normal University, China,
2016 £ 2 H. ERLRE (2014 H )

3. Strong maximum principle for fractional
diffusion equations and its application to
an inverse problem, Inverse Problems Sem-
inar, Southeast University, China, 2016
F4H.

4. Inverse source problems for hyperbolic-
type equations describing the time cone
model, The 8th International Workshop on
Theoretical and Computational Analyses
for Inverse Problems, Chinese Academy of
Sciences, China, 2016 4 6 H.

5. Determination of the temporal component
in the source term of a fractional diffu-
sion equation, The 8th International Con-
ference on Inverse Problems and Related
Topics, Ewha Womans University, Korea,
2016 4F 6 H.

6. Inverse source problems for hyperbolic-
type equations with time-dependent prin-
cipal parts, The 8th International Con-
ference on Inverse Problems and Related
Topics, Ewha Womans University, Korea,
2016 4£ 7 H.

7. Iterative thresholding algorithm for in-
verse source problems for hyperbolic-type
equations, The Fifth International Confer-

ence on Continuous Optimization, BERHF
FRZFBE KR, 2016 4F- 8 H.

8. Two inverse source problems for time-
fractional diffusion equations, Inverse
Problems Seminar, Texas A&M Univer-
sity, USA, 2016 ££ 10 A.
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FEMRE (Project Researchers)

Rk 5 (ITO Noboru)

A, WESEREE

ErRR I, BEEMEE I > TIRENE U A
TWA5HDTHBHH, NMHZREHEERFRIZ DWW
TiE, D> TVWARNWIERE W, ZIT,
PEAHBY 72 ST AR (8 2 WIZHLZSEmdhAR) &
Wo ok FITIFH AR AN R THINIZ 2 E 1
ThH, 2, 2EAVARMETHZ LS54 S
PREHEBMARDO Z L 2T 5. HHHEFL LT,
[ OFHEih#rd SEHORREKZ 5 £ < AR
FEHAGDHE D Z & TRAN—DE 22\ EdhHR
IZTEZ] WS Zehdd. kb
FE (FATYAAX—DFEH) & LT 1927 4F
PoRoNTNWS.

ZHUZHE2hH 5T, RICRIICE s TEHS
NAEHRORMEEIZOWTIE, Yo—2%
WEIN TV,

2016 FIZ R & N7 AKERIZE W T, Hagge &
Yazinski 23R U7z, (RIIZRI & RII THERKT
& % L\ 5)Ostlund FARD KGR/ S8
16 X DHITH 72705, 15 XD K% 5 2 7=
[N. Ito and Y. Takimura, “On a nontrivial knot
projection under (1, 3) homotopy”, Topology
Appl. 210 (2016), 22-28..

£7z, ZOHEDAMNLENE GEE) 252016
FIZH R E 7z [N, Tto, “Knot projections”,
Chapman & Hall/CRC, 200 pages, 2016].

Every mathematical researcher may be familiar
with “plane curve”. However, for topological
plane curves, there are still many open prob-
lems. Here, a topological plane curve, simply
called a plane curve, is the image of a generic
immersion from a circle into a plane. Every
singular point is a transverse double point. As
is well-known, every plane curve is related to
the simple closed curve by a finite sequence
generated by Reidemeister moves. Reidemeis-
ter moves are often described as local replace-
ments of three types, denoted by RI, RIl, and
RII. This fact has been known from 1927 (Rei-
demeister’s Theorem). However, any class of
plane curves has not been determined yet un-

der the equivalence relation by RI and RII.
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A paper published in 2016 obtains us a nontriv-
ial plane curve with 15 double points under the
equivalence relation by RI and RII. [N. Tto and
Y. Takimura, “On a nontrivial knot projection
under (1, 3) homotopy”, Topology Appl. 210
(2016), 22-28.] (cf. The example by Hagge and
Yazinski has 16 double points.)

The book that gave an introduction to this
area was published in 2016 [N. Ito, “Knot pro-
jections”, Chapman & Hall/CRC, 200 pages,
2016.].

B. F#Gm X
1. N. Ito and Y. Takimura, “Strong and weak

(1, 2) homotopies on knot projections and
new invariants”, Kobe J. Math., 33 (2016)

13-30.

2. N. Ito, “Knot projections”, Chapman &
Hall/CRC, 200 pages, 2016.

3. N. Ito and Y. Takimura, “On a nontrivial

knot projection under (1, 3) homotopy”,
Topology Appl. 210 (2016), 22-28.

. N. Ito and Y. Takimura, “Triple chords
and strong (1, 2) homotopy”, J. Math. Soc.
Japan 68 (2016), 637-651.

. S, “An introduction to Khovanov ho-
mology and an R-matrix”, 23R T KFK
FhEARSLIER (L RMERE) EE
BIERIFAEL, 2016 R B0F: - YrBE - TRt
WL RRTR Y VAR Y T A W, 2017 4E 3
H.

. IR - N HAY, “Any nontrivial knot pro-
jection with no triple chords has a mono-
gon or a bigon”, 5L TH O H DT
IX| &5, 2017 42 H.

. S - ERHEAT, “32 equivalence relations
on knot projections”, fff5etEe TKEOHD
BE IX) WA, 2017 £ 2 .

. fFEESA., “Spaces of chord diagrams on
spherical curves 17, HABUF2XMERE S
B&a7 72872 b, BWEAF, 9 A, 2016
1, 2pp.



9. A, “Any nontrivial knot projection
with no triple chords has a monogon or
a bigon”, HABFELMFHREDRIRT 7
N2 2 b, BPEKRY, 9 H, 2016 4, 2pp.

A, “EEBRTHI#VME Bl 2D
DT 70— F ok L AR, L
XA F I ADKME ZDIGH: Frife
DERZE L U\ A OHR, HEKF R
IF—nT R 2016 E2 H, WEH, 4-5.

10.

C. HEi¥ExR

. Strong and weak (1, 3) homotopies on
knot projections, 12th East Asia School of
Knots and Related Topics, RE K%, HAR,
2017 £ 2 .

. Any nontrivial knot projection with no

triple chords has a monogon or a bigon,
FEOH O IX, 2016 4 12 H.

. An introduction to Khovanov homology
and an R-matrix, R RKFERKFBA
FSCABARZERE (LRI A BIER
FEL 2016 R BT - PEL - N A
RIS VRY T L, 2016 4F 12 A.

. A survey of Khovanov homology and a
genus bound, #FEHES LW 251

[ hROY— W BREZTKE, 2016
11 AH.

. A new aspect of the Arnold invariant J+
from a global viewpoint, if7E5E 2 HEEMEE
&y FIAHAE 2016, A KPR I F—
N A 2016 4E 10 H.

. Spaces of chord diagrams on spherical
curves I, HABZELAMFRE DR 2, B
K, 2016 £ 9 H.

. AMEEER (3EMHE) 1) F/7—F0&
X, (2) MiOEAREED AT I 747 —
va v (L) ~OBFHE, (3) Tt
HOKMBPFEIZOWT, MASDLEHRY
Y —A7 =), NETTR2ME, 2016 48 H.

. EBRTHZEWZ “Bls” 2007 Tu—
F RS LR E, ERm XA F I T A
O L Z DI FlliREOHEREFr L
WHEIROHR, WA REEREZ I F—n
7 A, 2016 4E 7 H.
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9. Spaces of chord diagrams of spherical
curves, Tuesday Seminar on Topology,
R, 2016 46 H.

10. #EOHZ@E L TR 2 5mAmM, TR
BRAZOHBHOT 7 ) —FIZONTD
74 2016] , HIRKFEREZIF—1nD

A, 2016 46 H.

Kl 5 (OHKAWA Sachio)

AL TSRS
SRR THGERAA Z o 728 — RS DEXET)
’E HELE U7 if5eiG) 2 S HEK & L H T -
. REAOE DI (star-discrepancy,
t—value, WAFOM 7 &) OFAMEE > 2N 5
D DEFRIZ DWW T Niederreiter-Xing, Suzuki,
Suzuki-Yoshiki %D XEkD 5 FEATZ. F 78
MR DB B % 5 72— FR RS DR
% (Niederreiter-Xing %1, Hofer-Niederreiter
FAN IZDWVWTHFAR. ZhETOMEOR
K% B U, Higher order digital net O iy %
(u,m, e, s)-net DELGROMLE» SAFFE L 72, FHZ
% H BHELL propagation rule(digital net 7> 5 #7
L\ digital net % K& d 5 1E0]) TH 2 Dick H
BDEFEE 525 Z LITRI U720, ez E <
ETOMFTUTIZES o7z,

I, jointly work with professor Atsushi shiho,
advance the research project which is proposed
to give a construction of low-discrepancy
We

reviewed the theory of low-discrepancy se-

sequences from arithmetic geometry.

quences, several criterions of low-discrepancy

sequences (star-discrepancy, t-value, and
WAFOM) and its relationships among them
from literatures of Niederreiter-Xing, Suzuki
and Suzuki-Yoshiki.

constructions of low-discrepancy sequences

We also reviewed known

using algebraic curves and rational points
Hofer-
Niederreiter sequences). We studied the theory

on it (Niederreiter-Xing sequences,

of Higher order digital nets from the point
We

gave a variant of Dick construction, which is

of view of the theory of (u,m,e,s)-net.

one of the most important propagation rule

(that a rule , from a digital net, produces a



higher order digital net) but our work is still

in progress.
B. F&&Kiif X

1. o On logarithmic nonabelian Hodge theory
of higher level in characteristic p, Rend.
Sem. Mat. Univ. Padova, Vol. 134,
(2015), 47-91.

. 0 On log global Cartier transform of higher
level (Research announcement), RIMS
Kokytroku-Bessatsu, B53 (2015), 133-
143.

. 0 On log local Cartier transform of higher
level in characteristic p, Math. Z. 283

(2016), no. 3-4, 871- 89.

C. HExExR

1. The Riemann-Hilbert correspondence for
unit F-crystals, 2016 4£ 3 A, “H A F=

2016 FEEES", FFE KT

. Maulik FDFw3X: “Supersingular K3 sur-
faces for large primes” DOHEEHFEE, 2016 4F
6 H, “Workshop on arithmetic geometry
at Tambara, 2016”7, A KFEEREE & I
FI =X,

. Riemann-Hilbert correspondence for unit
F-crystals on embeddable algebraic vari-
eties, 2016 4 7 H, “2& 15 [l )L S
AR, ALK,

. Riemann-Hilbert correspondence for unit
F-crystals on embeddable algebraic vari-
eties, 2016 F£ 7 H, “pEaFEO Y — L ¥
AT RO (BEH D).

. & LAV AV F TARIZOWT, 2016
9 H, “HAES 2016 FEMERE D
Bl BvEKRY.

. Maulik FDFw3X: “Supersingular K3 sur-
faces for large primes” DOHEEHFEEH, 2016 4F
10 A, “fREGEMAE I+ AHEXRE (1
FHY).

. Riemann-Hilbert correspondence for unit
F-crystals on embeddable algebraic vari-
eties, 2016 4F 10 A, “BiGak I+ B
M K.
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A F2 (OKUDA Takayuki)

A, TRSEREEE

BERMFRRICHN DR T 7 4 N—D AR
X, AT BEE U 72 BB OWIZE & HUlNT T o
THE D, DFIFEZERBEEM T L KXoE bR
V- OBERERIZH -5,
(1) R 7 7 A N—D % 5 2 550385k (%
HHAREH D) DOAAER % il 9 2 B % HEEE L
TWb, BRI 74 N N—DiEfE, b)Y —<»
HOBIEDMMEIIAFEE, FEI—IZ&oT
SBRIIBREZINDIDTH T2, ZOT7FaY—
LT, BHEMNHEE FaI -2 WnWHiliazE
A U7z, FRZHIBEE T L XN 5 5 HARD LG
&, BEINZERT 74 NN—DE D ~DIE
ANERBHEEKTH Y, TOEAEZREY 7
AN—DHRHNFDEETHRTESLZ WD
Mo Tz, BalOWFZE TR, RIMEETHGED A7
5T RONABIBENTE D D5M42HTIE
Z 5 LB REBRAIAMED R D D Z 2R U Tz,
(2) FIBEER 2R T A Z Ik D, FR7 7o
N—DnAREMICET 25 B EA T
%, EARK GRERRT) & DLFEZRIZ LD,
TaARIGEENS WFEOREm WY —< VY HODH
CEEZE ) N0 I =2 ORE T 7 1 XN =53,
(WA RSO MROBHER A 7 75 L Bbtd)
RN & o THLRI AR L 7 S oy
T7AN—IZETHAARE, AIbE— A{LATHE
ThHHILERLU, £1-— AT, —“EOEKE
IZE W E—ALARETH B LD +5%M%E
FEI-DE¥ETEHERTZ,
(3) T UM R T 74 N—D AL ZD
MAHE RuI—0nfRe Oz MHEL-E
BEOT—v VA4 A MNERRE WS HA—D
DERITH o712, X OIZHAEIL. SHKREELE
HEFTHHY — < EHADOERBEHOEFR
DRIZET 5Lz HEFTDH 5,
(4) FEZ7 7 A NN—%28BEF>) =< VH LEOKX
BHEALED AR BT 2 H2E b D TV B,
GERFHOPTHREEZERT D LB E /R
I—FBITHLUTIEK, ThEERETEILSRK
BB LIRS 5 2 e 2R Uz, S 512,
5 U 7z RIEHLRALHE 53 2 0 A AT RENVEIZ
DWTOWEL D -,
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I have been studying complex algebraic geom-
etry and low dimensional topology. In particu-
lar, I am interested in splitting of singular fibers
in fibred complex surfaces, and some related
topics of the surface mapping class groups.

(1) The main challenge is to establish a theory
of splitting families, in which a complex surface
is deformed and a singular fiber splits, from
It is known that
the topological types of degenerations of Rie-

the topological viewpoint.

mann surfaces (regular neighborhoods of sin-
gular fibers) are determined by their topolog-
ical monodromies. The notion of the topolog-
ical monodromy for splitting families was in-
troduced as an analogy of that for degenera-
And T showed that, in the particular

case of barking families, the action of the topo-

tions.

logical monodromy on each component of the
main singular fiber is pseudo-periodic of nega-
tive twist, and it can be explicitly determined
in terms of simple crusts. For general splitting
families, I also showed that such actions are
pseudo-periodic of negative twist under certain
assumptions.

(2) T have been improving a method to con-
struct barking families, which gives us some
results on splittability. In a joint work
with Shigeru Takamura (Kyoto University), we
showed that the singular fibers equipped with
monodromies of propeller type can split into
several Lefschetz fibers in some “inductive” de-
On the other hand, I

showed some sufficient conditions for a singular

formation sequence.

fiber to admit a direct splitting into Lefschetz
fibers.

(3) One topic of my research is Dehn-twist ex-
pression of mapping classes via splitting of sin-
The above

results gave us new Dehn-twist expressions of

gular fibers into Lefschetz fibers.

periodic mapping classes. We also study Dehn-
twist expressions of finite group actions (such
as polyhedral group actions) on closed Riemann
surfaces.

(4) T also study topological monodromies and
splitting deformations for global degenerating
families. For example, I showed that there ex-

ists a global degenerating family with a given
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monodromy representation if its image forms a

finite subgroup in the mapping class group.
B. FEZKGi L

1. T. Okuda: “Singular fibers in barking fam-
ilies of degenerations of elliptic curves”,
Singularities in Geometry and Topology
2011, Adv. Stud. Pure Math., Vol. 66,
Math. Soc. Japan (2015), 203-256.

. T. Okuda : “Global degenerating fami-
lies with periodic monodromies”, Theory
of singularities of smooth mappings and
around it, RIMS Koékytroku Bessatsu B55
(2016), 163-183.

C. HBxExR

1. Sequences of degenerations of propeller
surfaces and their splittings, #FZEEE [
AuY— - RERLERE ZOH] , FLFh

K, 2016 46 H.

. Sequences of degenerations of propeller
surfaces and their splittings, F &P KT
FMRBR Y=t 3 — FHEEKY, 2016 46
H.

. Splittings of singular fibers into Lefschetz
fibers, “Rigidity School, Nagoya 2016, %
dEKY, 2016 47 H.

. Splittings of singular fibers and topological
monodromies, iff5EEER [V —< 22 B
T AT HEURE, 2016 4£ 9 H.

. Sequences of degenerations of propeller
surfaces and their splittings, iffZE5E 2 4
ot hRBe Y —] ) KBRS, 2016 4R
11 H.

. Monodromy of splitting families, £ 14 [
RELFRGR S VAT T L, RN TR,
2016 4 12 H.

. Splittings of singular fibers into Lefschetz
fibers, [V —< > - Adfehtam] FEE
2, HILKZ, 2017 £ 1 H.

. Splittings of singular fibers and vanishing
cycles, WFitE e THEMMRRE, RS, B
FAEARFZDOREL] , &K, 2017 4 1
H.



9. Splitting of singular fibers in fibred com-
plex surfaces and its topology, i 3¥{nf %
IF—, MEKRE, 2017 2 H.

10. Degenerations of propeller surfaces and se-
quences of splittings, Branched Coverings,

Degenerations, and Related Topics 2017,
FARZEBE R, 2017 45 3 H.

€H B% (KANAI Masahiro)

A, TR

Tz, MEOEHMEEIREIZEIL TH L W
PIREL, TOARM 2 MS-1 Mgl 57—
RIVZHEDWTHEIEL 7=,

Cell migration plays a fundamental role in
physiological collective phenomena including
angiogenesis. Recent studies, based on exper-
imental data measured with a high degree of
accuracy, tend to conclude that cells move with
a directional persistency. As a consequence,
one considers that a persistent random walk
will model cell migration well, where the mean
squared displacement (MSD) includes a per-
sistency parameter of time to cross over from
the persistent regime to the random one. The
persistence time may show a global property
of cell migration. However, we need more de-
tailed analysis of the dynamics of cell move-
ment particularly in order to investigate a col-
lective phenomenon like angiogenesis. For this
purpose, we use MS-1 cells, mouse pancre-
atic islet-derived capillary endothelial cell line,
which possesses angiogenic properties. How-
ever, their mobility is so little in the single-cell
condition that a significant movement will be
buried in a noise. We propose a novel crite-
rion for the persistence of cell movement. The
criterion proposed is inspired by the moving av-
erage method for time series which works as a
smoothing filter and also by directional statis-
tics. In directional statistics, the mean of an-
gular data is fundamental and is calculated via
the mean of the unit vectors with arguments
corresponding to the angular data given. Also,

the variance is defined from the length of the
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summation of the unit vectors above. Here we
consider the statistics of the velocity vectors.
Our idea is to take the speed, i.e. the length
of a velocity vector, into account. We consider
the weighted mean of the velocity vectors, and
then by the length of this vector, we define
an index for the persistence of cell movement.
Mathematical analysis including this novel per-
sistence criterion works well especially for the
tracking data of MS-1 cells, and reveals charac-
teristic behaviors of angiogenic endothelial cells

at a single-cell level.
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This work is concerned with analysis of gen-
eralized solutions for some nonlinear evolution
equations with singular diffusivities.

We are interested in a singular anisotropic cur-
vature flow. In evolving curves governed by
singular interfacial energy density with cor-
ners, we often observe that a flat portion called
a facet appears. Such a phenomena can be
described as a nonlinear degenerate singular
parabolic partial differential equation of second
order. If the external force to the interface is
spatially constant, facets stay as facets. How-
ever, the external force depends on the space,
some facets may bend and the behavior of the
evolving curves become more complicated. In
this situation we proved the comparison prin-
ciple and the existence of the viscosity solu-
tion, when the interface of evolving curve can
be written as a graph of a function.

Besides this work we also studied a crystalline
flow equation in a plane with constant driving
force. We proved that if initial shape is con-
vex and slightly larger than critical shape to
grow, then after a very short time it becomes
fully faceted and it is similar to the Wulff shape
of the interfacial energy density, provided that
it has some rotational symmetry like regular

hexagon.



We also found a time—discrete determinis-
tic game approximation for anisotropic curve
shortening flow in the plane.

On the other hand, we also focused on a sur-
face diffusion flow with very singular interfa-
cial energy in crystal growth, which is a forth
order nonlinear partial differential equations.
We first studied a property of discontinuous
solution by a very singular interfacial energy
whose growth order is less than or equal to
one. Nextly, for crystalline energy density we
derived an ODE system with a system of al-
gebraic equations to describe the solution and
local-in-time unique solvability of the solution
for an initial curve in a special family of piece-

wise linear function.
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I studied

Milnor’s p-invariant, which is an algebraic in-

My research work is Knot theory.

variant as a generalized linking number. I ex-
tended the ji-invariant to handlebody-links and

classify some classes of handlebody-links.
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vanishing Milnor invariants of length < k,
Topology and its Applications, Vol 184,
2015, 87-100.
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nomials”, Journal of Knot Theory and Its
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homotopy of handlebody-links and Milnor’s
invariants, Topology and its Applications,
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tional Congress of Woman Mathemati-
cians (ICWM 2014), Ewha Womans Uni-
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Seoul Korea, August 12, 14, 2014.
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“Representing Milnor’s p-invariant by
HOMFLY polynomials”, bHRE Y —40kE
IS —, JUNKE, 2014 4E 10 A.

191

10.

1.

. “Relationship between the Milnor’s u-

invariant and HOMFLYPT polynomial”,
Topology, Geometry and Algebra of low-
dimensional manifolds, RIMS &fE#l+& 3
+—,2015 %5 H.

“On  HBL-homotopy of 3-
component handlebody-links with van-
ishing linking numbers”, The 11th East
Asian School of Knots and Related Topics,
Osaka City University, Japan, January
2016.

classes

“On handlebody-links and Milnor’s link-
of
Low-dimensional Topology, RIMS Kyoto,
Japan, Jun 2016.

homotopy invariants”, Intelligence

“On Milnor’s pi-invariants for handlebody-
links”, International Workshop on Spatial
Graphs 2016, Waseda University, Japan,
August 2016.

“Milnor invariant for handlebody-links”,
2016 HABFHRMFREaIRR T 077 L,
BAPE K%, 2016 4E 9 H.

“Milnor invariant and its relationship with

Alexander polynomial”, i M Roy—+
I —, KR, 2016 411 H.

K
il

lMnternational Congress of Woman Math-
ematicians (ICWM 2014)] {231} % Poster
Award, 2014.8.12

ST 26 4R T B R — AL AT (H-EH

H

- BOeEEBGRERM) , BRTOK, 2015.2.17

A BF (ZHOU Guanyu)

A. TR
D843 5 R 202 3 2 SO AR o0 By L G 2 B
WERS, 5% 39O TS, KRz, B 50
AL FIEO PR 2 2 T, BIFEMED Y I 2
I/~
HEHNCEE UM T 5 2 & T, T OBFENEY
WO Z 4T > T E 77,

v arvOBGTIRHSNERA RTiEZ

& 0 BRI, Tk

Ialb—vay (B, My Iab—vav)ic



IS E 0, AR, 10 BE5S, NTEE
REMDMETH D, 1=, MBS R
DARERT® IR 2R 5, T ORAMEE (IEE

M, EERAE, TRIVX —HORVE) % BE I B
T OBUEMRIEZ SRR L, Z O ZGEA U 72,

Taking a great deal of interest in the partial
differential equations (PDEs) and numerical
methods, I focus my research on the mathe-
matical analysis and numerical method for the
PDEs modelling the physical/biological prob-
lems. For the mathematical analysis, I consider
the well-posedness, regularity and other math-
ematical properties for the PDEs. For the nu-
merical method, besides of the numerical simu-
lation of the real-world problems, the stability,
conservation laws and convergence behaviour
of the numerical schemes are investigated. For
specific, to facilitate the numerical simulation
of fluid problems, I study the fictitious do-
main method for the moving-boundary prob-
lem, and a penalty method for the slip bound-
ary problem. For the simulation of the blood
flow in aorta, we propose an artificial unilateral
boundary condition for the Navier-Stokes prob-
lem. For the Keller-Segel system modelling the
chemotaxis cell migration, I study the conser-
vation laws, Lyapunov functionals and conver-
gence of the finite volume approximation. And
for the cardiac cell beating, we propose and in-
vestigate a stochastic phase model with reflec-

tion and refractory.
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My research interest lies in the area of fluid
mechanics, especially incompressible Navier-
Stokes equations. So far I have worked on ques-
tions involving regularity criterion for the in-
compressible Navier-Stokes equations and ob-
A Liouville
type result for a backward global solution to the

tained the following results. 1.

Navier-Stokes equations in the half plane with
the no-slip boundary condition and its applica-
tion to a geometric regularity criterion. 2. A
numerical simulation based on the axisymmet-
ric Navier-Stokes equations for hyperbolic flow
with swirl. 3. Introduction of a weighted Serrin
condition that yields a necessary and sufficient
initial value condition to guarantee the exis-
tence of local strong solutions contained in the
weighted Serrin class. 4. A liouville type result
on stationary solutions to the 3D Navier-Stokes
equations for viscous incompressible flows in

the presence of a linear strain.
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nal of Fluid Mechanics, 794 (2016) 444-
459.
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Yuan Hsu: On the continuity of the solu-
tions to the Navier-Stokes equations with
initial data in critical Besov spaces, ac-
cepted for publication in Journal of the

Korean Mathematical Society.
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Swirling flow of the Navier-Stokes equa-
tions near a saddle point and no-slip
flat boundary, International conference
on PDE "TOWARDS REGULARITY”,
Poland, August, 2016.
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Foliations and foliated spaces are regarded as
On the
other hand, the ergodic theory of dynami-

generalization of dynamical systems.

cal systems with invariant measures has been
supplying many interesting results to various
branches of mathematics. Therefore if we can
find a class of measures which inherits dynami-
cal and geometric properties of foliated spaces,
we can extend the ergodic theory of dynamical
systems to that of foliated spaces. Under the
motivation, diffusion processes along the leaves
on a foliated space (leafwise diffusions) and har-
monic measures play important roles.

For problems related to the above, I studied the

following:

1. T showed that local solutions of a (gen-

eralized) stochastic differential equation



on a foliated space determine a family of
stochastic flows with a transverse stochas-
tic continuity. This family can be ex-
pected to be applicable to analogues of the
construction of global stochastic flows and
Malliavin calculus for a diffusion on a com-

pact manifold.

. In a joint work with Kazumasa Kuwada
(Tokyo Institute of Technology), for a com-
plete Riemannian manifold with a curva-
ture dimension condition that admits a
line, we gave a probabilistic proof of a ver-
sion of the Cheeger-Gromoll splitting the-

orem.

B. &KX

1. K. Suzaki: “An SDE approach to leafwise

diffusions on foliated spaces and its appli-
cations”, Tohoku Math. J. (2)67 (2015)
247-272.

. T. Morita and K. Suzaki :
theorem for leafwise Brownian motions on
38

“Central limit

mapping tori”, Tokyo J. of Math.
(2015) 15-44.

C. MEaFER

1. R SRR Z 7SR A & 221 Lo

HIEIBRALILBORREDRERL & 7 OISz D
W, HABES 2013 FEMERAEDPIE
REtBF R 1, BIERY, 2013 429 H.

. Leafwise Brownian motions on gener-
alized Kronecker foliations, Measurable
and Topological Dynamical Systems, Keio

2013, JP, BEMERAART, 2013 £ 12 H.

. An SDE approach to leafwise diffusions on
foliated spaces and its applications, UK-
Japan Stochastic Analysis School, UK,
The University of Warwick, 2014 4£9 H.

. An SDE approach to leafwise diffusions
on foliated spaces and its application to
a limit theorem, Boston University/Keio
University Workshop 2014 Dynamical Sys-
tems, US, Boston University, 2014 £ 9 H.
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10.

. An SDE approach to leafwise diffusions on

foliated spaces and its applications, #3&fi#
Wi~ 27 Vg - BERERGIE & € O A0 Work-
shop on holomorphic vector fields and fo-
liations, and related topics, FRHABE K,
2014 4% 12 H.

. An SDE approach to leafwise diffusions on

foliated spaces, Workshop on Measurable
and Topological Dynamical Systems, KR,
National Institute for Mathematical Sci-
ences, 2015 4 7 A.

. Leafwise diffusions on foliated spaces and

their properties, [HEJEREE & 05> [FIAHRE
2015 e 4 | Foliations and Diffeomor-
phism Groups 2015J , HE K EJFEEE
IF—ATR, 2015410 A.

. HERMRHTHIFIEIC & o TR 5 N 2 K EEHLHER

BREDOFEVEEIZ DWW T, TR -0 (LT -
ik I F—, IKEKRT, 2016 42 H.

. BEE A & 22 L& BEIRBURTE O TR R AT

FIRERIZ DWT, o g £ A HElKE,
2016 £ 6 H.

EfE N & Z2[W B D & 5 T OMEHR RO IZ
DWW, HERFE DKM & T DB Work-
shop on geometry of foliations and its ap-
plications, SESEHE K, 2016 4F 12 H.

= £/ (TAKASAO Keisuke)

A. TSR

SRR O i o R, BRI
BOWTHZBENLBRXTH Y, BEENIZE B
KRS RTH 5, THgh R GREAZ
e U7 U, BT 2R e 7 o
A7 14— FEZEFAWTELF OMZEECR % 1572,

1.

HERETEKRFORMII &K & DHLEPFE
&b, BEREA & OB dhRRIZ L,
Brakke fif & FFIE40 2 AT 0 JI L 3R 72 59
RORFMKIBFEZ R Uz, £/, BED
EANME & BIREO IEAIMEDOBRIZDOWTH
PHEZITV, R R R & FRR
DIEAMEHE %2157,

. BRRAFRMA S EMRRICNT 5 7 =

A X7 4 =)V RiEE W7 fEOEAIEIZ D



WCHEZIT 5 7o, BB &
HRIRIIAT 27 24 X7 10— )b RikiE,
Rubinstein & Sternberg (2 & % FiEWRE <
HMonhtTtnwd, UL, ZOFEEHWE
fR ORESIE. SEEEhERO L2 A% E<
ZENEEL WA, RIFREETH B, £
T Golovaty (2 & B FEEMITT 52 LI &
0. BRI OEIHED L2 H
BM2EH L, X 5258 OREKIREE
U7z,

3. fil#ZMfT E D Allen-Cahn AFERDED
BUEFEBRIZN U TDOEEZ2TT o7z, TOSE
RO U CTEAEERRZ 175 2121k,
FRRICEHEMCZ ETHELRDH B, A
KO LR EHE KR O AR K2 K & D3
el kv, HEHEMZ ML 72 Alen-Cahn
TR A DR O BUEFT AT U T DL Hie
187,

The problems of the surface evolution such as
the mean curvature flow often appear in the
natural sciences, and the problems are mathe-
matically interesting subjects. For that prob-
lem we obtained the following results by using
the geometric measure theory and the phase
field method:

1. By joint work with Yoshihiro Tonegawa
(Tokyo Institute of Technology), we ob-
tained the time global existence of the
weak solution for the mean curvature flow
with transport term. Moreover we showed

the regularity theorem for the problem.

2. We studied the approximation of the vol-
ume preserving mean curvature flow via
the phase field method. Generally, the
phase field method for the volume pre-
serving mean curvature flow of Rubinstein
and Sternberg is well known. However,
the proof of the existence of the solution
via the method is an open problem, due
to the difficulty of estimates of the mean
curvature. Accordingly, We proved the L?
boundedness of the mean curvature of the
volume preserving mean curvature flow via
the method studied by Golovaty. Further-
more we proved the time global existence

of the volume preserving mean curvature

flow by using the estimates.

. We studied the Allen—Cahn equation with

a double-obstacle constraint. To study a
numerical simulation of the solution to the
equation, we consider the Yosida approxi-
mation of the equation. By joint work with
Noriaki Yamazaki (Kanagawa university)
and Tomoyuki Suzuki (Kanagawa univer-
sity), we obtained the stability criteria of
the numerical simulation of the solution to
the equation with the Yosida approxima-

tion.

B. i X

1. K. Takasao: “Existence of weak solution for

volume preserving mean curvature flow via
phase field method”, to appear in Indiana

University Mathematics Journal.

. T. Suzuki, K. Takasao and N. Ya-

mazaki: “New approximate method for the
Allen—Cahn equation with double-obstacle
constraint and stability criteria for numer-
ical simulations, AIMS Mathematics, 1
(2016) 288-317.

. T. Suzuki, K. Takasao and N. Ya-

mazaki: “Remarks on numerical experi-
ments of Allen-Cahn equations with con-
straint via Yosida approximation, Ad-
vances in Numerical Analysis, (2016) Ar-
ticle ID 1492812, 16pp.

. K. Takasao and Y. Tonegawa: “Existence

and regularity of mean curvature flow
with transport term in higher dimensions”,
Mathematische Annalen, 364 (2016) 857—
935.

. K. Takasao: “Gradient estimates and exis-

tence of mean curvature flow with trans-
port term”, Differential Integral Equa-
tions, 26 (2013) 141-154.

C. Mz

1. Global existence of weak solutions for

volume preserving mean curvature flow,



10.

Workshop on Nonlinear Partial Differen-
tial Equations-China-Japan Joint Project
for Young Mathematicians 2016, East
China Normal University, #1[#, 2016 4£ 11
H 14-16 H.

. Global existence of weak solution for vol-

ume preserving mean curvature flow via
phase field method, Rl A+ I F—,
JeiEE R, 2016 4F 10 H 14 H.

o ARTELRAE S 2l SR 0% D 558 D 1A AE K OV L

MARUZDNWT, SR L RN ] & ) —REE
2016, BEHRIKZ 2016 29 H 1-2 H.

. Phase field method for mean curva-

ture flow with transport term, Shokaku
Mathematical Lecture Series by Profes-
sor Lawrence C. Evans + Nonlinear PDE
satellite Workshop, ALK, 2016 4 7 A
20-22 H.

. Global existence and monotonicity for-

mula for volume preserving mean curva-
ture flow, RIMS e 8E2 (A7 & RAFEHI
% B D HRERT KT B o TR, R
TS L O RIFHZEE OISR, A0
FRITRIFZEAT, 2016 4E 6 H 6-8 H.

. Existence of weak solution for volume pre-

serving mean curvature flow via phase field
method, 28 8 A& & B AREIFFEE S,
R RS, 2016 4£2 H 23-24 H.

. Existence of weak solution for volume pre-

serving mean curvature flow, (7 AR
DISERISE, AR, 2015 4 12 4 19~
20 H.

. Existence of weak solution for volume pre-

serving mean curvature flow via phase field
method, RIMS W5t 4 FEMHEBLL DRk
ANDJSAE U TOFREGREAGRD R, 5
REFEBRRATIZERT, 2015 4F 10 H 21-23 H.

T A AT 4 —)V REEIZ & B IRRERAE Y th
IR DOGIRDIFAEIZ DOWT, HAEFZ 2015
EEMFRE RIS, FUHRFEERE, 2015 4
9 H 13-16 H.

Neumann BREMIZ BT 2 RFRERN & E
=R O A B DWW T, HARBES 2015
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FEERER ORI 2, sUEPERERT, 2015 4F
3 H13-16 H.

=M E&R (TAKAMURA Masashi)

A. TR

MEWT TR E % B DEEREMEIE OREBIZ DV
T, TIVI7 7V hb - 7y o AERmDOEED S
"afroTWaD. BAKNIILF U RT MLE
P RR AR 7 NVGD R ) — B D 3k
EOY-OFHEEMED .

WS & BFDORMEI ] [ZH W TR
EMRIAD 7212, 7a<F > D 3 IRTTREEDHE:
EDHEY I a2l —Yarva{Tol.

I study characteristic classes of foliations with
transverse geometric structure from the view-
point of Gelfand—Fuks theory. I advanced cal-
culations of the cohomologies of the Lie algebra
formal Hamiltonian / contact vector fields.

I performed a numerical simulation to estimate
the three dimensional structure of chromatin to
reveal the mechanism of transcription at Insti-
tute for Biology and Mathematics of Dynamic

Cellular Processes.

C. HExExR

1. BRWRT Y V- RI MUVGOaRER Y —,
TEFE G & I FIFERE 2014 IRZEER S, UK
KFEEREREE I F =17 X, 2014410 H.

. BRI OME E REBEEE, Ed X1
F I ADOEI L F O IR R EO SR
EH LW AL OBER, KT R E R
EIF—NTR, 2016 4T A.

. ERIEEREEM AN 2 S VGRS — R
BoarETY—, GD2016 — 0 FEMEE L
BERCEE, TUZE D G5 ETE, 2016 4 12 H

F. &age s — e A

1. 536 [ bR Y —+ I F—EEA 2013 4
3H15H-18H

2. B 37T E M FEOY—+ I F—HEEA 2014 4
3H19H-22H



3. 38 ME MRy —+ I F—1HEEA 2015 4
3H17TH-20H

4. 539 8] bR\ Y —+& I F—1HEEA 2016 F
3H20H -23 H

5. 40 M hFAOY—¥ I F—HEEA 2017 &£
3H20H-23H

FM BE# (TERAKADO Yasuhiro)

A. WA

REINZE & 130 & SR B S -
1 HhARDBGRIN Y I L HRIKDT 1 )L 2 b
FAFBRARZOWTER U=, FZ, RO
BT, 3WMITHFZERIND 2 DD 2 Rl D5
ERREUTHSOINSFE 1 dhifo RN
YIVEHEEDOT A Ty a b T AHRRNDH
RIR R %G,

MR IR & s, RESRIRDO hRROE ¢
I X—LaFEDY—DHOTERHEDTHR
W DWTHISEL 72, REICE AN EH R EMAD
o, Rt asEn Y —0FR & E
#LHADHRHRDOBRIZDOWTHER L 7=,

I studied the Weierstrass equations of arith-
metic Jacobian varieties of genus one curves.
I gave explicit presentations of the Weierstrass
equations of the complete intersections of two
quadrics in the three dimensional projective
space in any characteristic.

I also studied the determinants of the Galois
representations of the f-adic etale cohomology
groups of middle degree of algebraic varieties.
In particular, I considered a relation between
the determinants of the cohomology groups
of middle degree of hypersurfaces in weighted
projective spaces and the discriminants of the

defining equations of the varieties.
B. F&GC

1. Y. Terakado : “The determinant of a dou-
ble covering of the projective space of
even dimension and the discriminant of
the branch locus”, to appear in Journal of

Number Theory.

Y. Terakado : “The determinant and the

discriminant of a complete intersection of
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even dimension”, to appear in Mathemat-

ical Research Letters.

. Y. Terakado: “The determinant of a dou-
ble covering of the projective space of
even dimension and the discriminant of
the branch locus (announcement)”, Alge-
braic Number Theory and Related Top-
ics 2013, RIMS Kokytiroku Bessatsu B53
(2015), 219-229.

C. HB¥ExR

1. The determinant of a double covering of
the projective space of even dimension and
the discriminant of the branch locus, %
12 AR S B BGR R R, JRERKFHEE,
2013 4E 7 .

. The determinant of a double covering of
the projective space of even dimension and
the discriminant of the branch locus, A%
Fanx YL, WEIRZERZABEBELR A
gikt, 201347 H.

. The determinant of a double covering of
the projective space of even dimension and
the discriminant of the branch locus, fA%
PR G & T DAL, HUER R AR AT A
JeHT, 2013 4E 12 H.

. The determinant of a double covering of
the projective space of even dimension and
the discriminant of the branch locus, Ff#
HRPEEG L I —, RREHREETY
ke, 201541 H.

BsA —# (TOKIMOTO Kazuki)

A, WRSEREE

K 23T NVFATARAK, n 2 BRE L
9 5. FEWH Lubin-Tate ¥Hin 2z Bifk & 4 5,
Boyarchenko-Weinstein 8 & "4 HEK K, A
IS ESA R DS T, Lubin-Tate S—7 =2 b
1 REMDT 7 4 7 A RO ER ORI REK S
N, TOBRTLOIARERTY =, Fjlirs 7 A
DRBUIKT LT, GL,(K) DJFAT Langlands ¥
It & Al Jacquet-Langlands Xt % EH T 5 Z
EIWRINTNWD. WEEE X TOMFETIE,

-
—



NoDRITIHGEEFIZ, HDY 5 ZADRBUTS
U, [FROKERZE ([3]). 72720, HiTit
JERLD, K WEERTHD EEL TV,
SR, PARO 2 DORBIZEY HA 7.
(1) LElo#ER % K BNEER OB G 1T —#ibd
LHEEZRE L. BERDOLAIZET 74/
A4 FOBERERMILD B0, FOECEFFEM
EEDTHAT LN TE WAL/, &
TLEERET S AEE, ZHE—KRIZEATWE
Wiz, ZoHEFIZENE, HEORESIEE
B OEETRUZMEIIREIES I LAT
5. —~hoiimz I Eoe <, HIEM
ZOWT, iz OO TVWELEIATHS.
(2) ESIHID 2 T ADRENIH LT, FkOE
REB5Z2HELZ. £ BEAMIZIE, min-
imal admissible pair (L/K,£) T3F A T4 X
SNBRIUFEA L. TheD>55, L/K DA
435 723554 1 Boyarchenko-Weinstein Dfiff%E T,
SERNILIRIGE L 3] THRbh T Wz, L/K »
— M DILKR DL E % FHN 5 7291Z, Boyarcheko-
Weinstein D7 7 « / 4 FDELE [3] (IZiEWE
THAELVELZ. Zhzfitic—HogLa607
T4 /4 REBRTE2LHFLTWA.

Let K be a non-archimedean local field, n a
To better understand the

non-abelian Lubin-Tate theory, Boyarchenko-

natural number.

Weinstein and Imai-Tsushima constructed fam-
ilies of affinoid subspaces in the Lubin-Tate per-
fectoid space and showed that the cohomology
of the reduction of each affinoid realized the lo-
cal Langlands correspondence for GL,, (K) and
the local Jacquet-Langlands correspondence for
special classes of representations. Motivated by
these preceding results, I had previously ob-
tained a similar result for another class of rep-
resentations, under the additional assumption
that K is of equal-characteristic.

This year I worked on the following.

(1) T attempted to generalize the above result
to the case where K is of mixed-characteristic.
I had been unable to compute the reduction
of natural candidates for the desired affinoids,
along with the relevant group actions. Yoichi
Mieda kindly explained to me a way to compute
the reduction of the affinoids in mixed charac-

teristic, which allows one to reduce most of the

199

computation to the lemmas already proved in
the equal-characteristic case. I am now check-
ing the details of the group actions to complete
the generalization.

(2) T also worked toward obtaining a similar
result for still other representations. Among
the representations parametrized by mini-
mal admissible pairs (L/K,¢), the results of
Boyarchenko-Weinstein and [3] dealt with those
where L/K is unramified and totally ramified,
respectively. In order to study the case of gen-
eral extensions L/K, I computed the reduction
of each affinoid in the result of Boyarcheko-
Weinstein in a way closer to [3]. This should be
helpful in constructing affinoids for the general

case.

B. R

1. Kazuki Tokimoto: “On the reduction mod-
ulo p of representations of a quaternion di-
vision algebra over a p-adic field”, J. Num-
ber theory 150 (2015) 137-167.

. Kazuki Tokimoto: “Affinoids in the Lubin-
Tate perfectoid space and special cases of
the local Langlands correspondence in pos-
itive characteristic (announcement)”, to
appear in the proceedings of “Algebraic
Number Theory and Related Topics 20157,
RIMS Kokyuroku Bessatsu.

. K. Tokimoto: “Affinoids in the Lubin-Tate
perfectoid space and special cases of the
local Langlands correspondence in positive
characteristic”, 2016. arXiv:1609.02524.

C. HEgaFER

1. On the reduction modulo p of representa-
tions of a quaternion division algebra over
a p-adic field, FIREBGRRAAM (KA & —
FR), RAKERZEHBILRIZENSERE, 2012
6 H.

. On the reduction modulo p of representa-
tions of a quaternion division algebra over
a p-adic field, RELF I F 7 L, HE KT
RFBeBELRL AR ZERE, 2012 4 6 2



. On the reduction modulo p of representa-
tions of a quaternion division algebra over
a p-adic field, 2 11 FMLH A SEEGHE S,
FALKR R B AR R — v, 2012
T H.

. On the reduction modulo p of representa-
tions of a quaternion division algebra over
a p-adic field, #Ew & HE I —, ALK F
BUEsE, 2012 4 11 H.

. On the reduction modulo p of representa-
tions of a quaternion division algebra over
a p-adic field, fREHEERGE & £ DJEH, 5
R A RERRAT WIS, 2012 4F 12 .

. Lubin-Tate perfectoid ZEff O 7 7 ¢+ / 1 K
& JAFr Langlands W& D H 55 G512 DOWT,
REEEEGR & 7 D FNL, 5 R B PR fR
MR ZeT, 2015 4 12 H.

. Lubin-Tate perfectoid ZEf{jO 7 7 1+ / 1 N
& JAFr Langlands WIS D & 5 HE512DWT,
7 v 7T v XL RMIENT, UMK, 2016
3 H.

. Lubin-Tate perfectoid ZEf D7 7 1+ / 4 K
& J&F Langlands XG0 & 5 5E12 DWW T,
FAERZFERE A 3 F —, ALK, 2016 4F 4
H.

. Lubin-Tate perfectoid ZZfi]D7 7 ¢ / 1 R
& R Langlands XD & 2 HEIZDOWT,
& A BEBGRE S, HILRFERZEREH S
WFFERHIFE A — v, 2016 47 H.

10. Affinoids in the Lubin-Tate perfectoid
space and special cases of the local
Langlands correspondence, Workshop on
Shimura varieties, representation theory
and related topics, AR KFEFHE, 2016

11 A.

FHN =/t (NOMURA Ryosuke)

A. TGRS

B T — 25D < UNIEHGEFR IZ X E 585
A — R e MBI A, BB R X
MO 2 DDfEFERIZENT, KU 7 Mae ik

200

HREBUZE ENDNT A - X2 HFICHE T D
FHEOWHE ERINMEIZ DWTHIZE L 7=,
UNIEBGETE D HIAHE 23 2 iloa I B W
T, BRMIZEIRDEHZFR T L DTES
FIRIZDOWTHIZE L, RANDEKZT -7,

We worked on parameter estimation problems
for small diffusion processes based on observed
data. We studied methods that estimate drift
and diffusion parameters in turn for both maxi-
mum likelihood type and Bayes type estimators
and showed that they have asymptotic normal-
ity.

We studied the calculation method of higher or-
der expansion for asymptotic expansion of ex-
pectations of small diffusion processes and im-

plemented for R.
B. F&Kiw X

1. A. Brouste, M. Fukasawa, H. Hino, Stefano
M. Iacus, K. Kamatani, Y. Koike, H. Ma-
suda, R. Nomura, T. Ogihara, Y. Shimuzu,
M. Uchida, N. Yoshida, The YUIMA
Project : “A Computational Framework
for Simulation and Inference of Stochastic
Differential Equations”, Journal of Statis-
tical Software, Volume 57 Issue 4 (2014).

M. Uchida : “Adaptive

Bayes estimators and hybrid estimators for

. R. Nomura,

small diffusion processes based on sampled
data”, Journal of the Japan Statistical So-
ciety, 46 no.2 (2016) 129-154.

C. HE¥ExR

1. TDEICB I B2EBAT Y TV 1 ZDER,
SART2012 Statistical Analysis and Re-
lated Topics: Theory, Methodology and
Data Analysis, 5K RZ e EEER
722k}, 2012 4E 12 H

. (1) i BE O SRR E o il v e, (2)
TD LD FHAREDMEIZ DWT, ASC2013
Asymptotic Statistics and Computations,
R R Z R BRI 58 R, 2013 4 3
H

3. W B O R BV EE O T |l AT BEME, FMSP



Student Session, HIKZERZFBEEELRF
WEFERE, 2013 4% 3 1

4. WEZEMRIC B 2 RHEE O, sty
¥ —+t I+ — 2013, xTFIVEKIHE, 2013
E-8H

5. The convergence limit of the temporal

difference learning, Asymptotic Statis-
tics and Related Topics: Theories and
Methodologies, BIX K% [ E4xff, 2013

F£9H

6. (1) RERIMZEMEIC B D REEDRE, (2)
BEbR T K % il Ji BR oD I ADURG 2 0D )
2013 LGB A A K, KK
by 28R, 2013 £ 9 H

7. TD HEIZE T BAMifERI A DIHE T L T
A b, SEHRE Y I —, KRR
MR EERL, 2013 £ 11 A

8. RIZ & B LA DIEEIRNT, 2013 £ R
FHEELET AL RIS S T — X AT EREE
R O & FIH, HEHBERM LR, 2013 4
11 H

9. i R DT LURE FE D F#l, ISM Financial
Project if5e8E 2 THiEIRIFZL 7710 F
AL, MEHEERRSERT, 2014 9 H

10. Computation of higher order terms in an
asymptotic expansion, ASC2016: Asymp-
totic Statistics and Computations, B K
FRZBRERIEISERE, 2016 4 2 H

JEH %17 (HAMADA Noriyuki)

A. TRFEBEEE

AWM RO T —IZBIFB L 7Yy VKE, KO
LYy - RyVOVIIREE#RP Y v TV
I T 4 7 AIRTCERRIR, Hifil 3 Rt MRR R &
DO HELSBRLTWS. S5t 7vzyy
R/ RVVVIZEDE/ FuI—%2@L T, dhim
DEBFEHIIBITET VYL ANOROH S
214 TOEBRR G L TE Y, A% 2
EOHRETH S, WEHITINE T, ZOEHHM
FEOBBRADORESE 2 T ICHAEMN 2S5
MRLTEZ. ZOHRMIS, AMEEEL D

BRENL 7S zw Y - RUSVIIVERKT S Z &
MTEZ. LFNEZFOERVANTH B.

1. Matsumoto-Cadavid-Korkmaz L 7 > =y YV
REYR—=-FTEIHNL Ty - RUVILOD
Wik, KOFDOWEOWHE. ZhoDRy b
d iR E HATH 2/NERIE —c0o DY VT L2
T AV AR ERER MR L CTH D, EAKNE
EMEFEOLEZSND.

2. k-holed torus relation D ZFRDFEHHE(L. k-
holed torus relation B MHAIH EDOL 7> vy
Ve RVUNELEZZD BHEMRREDOY v
IDYaARAVEEEG 2D &, SRR
FERZEEKENCHRTH L. ZOEBRRDE
RO ZEFR L, GEHRHOHR» 6B XD
HRBREDTHDZ LW HRTE /-

3. M 2NV T zvy - RYVIVORERK
Baykur-Kokrmaz 12 & - T 4ERE S 172 FEEL
2ENL Ty Y HEIZH L, D (-1)-HW %
HOFBZ8I2&oTRYYVILERERL .

4. L7vzyy - RUVILERWEZIXRF Yy
B OMK. 3. TR Lz ILEIG
AU, T%V'Fy 7 aHHE O OH LWk
AL 72

5. L7vzyY - RUVLVERW-ZV T LD
FTAV T - TV ARTLRRIRD B E 2
B, 3. TR L7=RV IV EZIGHLT, Y 7L
TF AT - ATE-Y T ARSI E KEIC
WRT 52N TE, TOIAT ) T ARLRRNE
ZHHS T U=,

6. EEHBEH LEOL TV vy - RyV)L,
FEHEH EDOL 72 xv Y - Ry SOV DA
HHERIEASNTVWED, ZOE/ FRI—FT
DLPBE DD, KU, M A&
Mo, B/ NEI—HHRNIZO» 2T, Mk
IRV B HERR U 7=

Lefschetz fibrations, or Lefschetz pencils in
4 dimensional topology are deeply related to
the studies of algebraic surfaces, symplectic
4-manifolds, contact 3-manifolds, and so on.
Moreover, via their monodromies, Lefschetz fi-
brations correspond to some type of relations
among Dehn twists in surface mapping class
groups, so we can study them in a combina-
torial way. I have studied the structures of
these types of relations mainly in a combinato-

rial perspective. From this perspective, I con-



structed a number of interesting Lefschetz pen-
cils this year. The following is a list of such
constructions.

1. Constructions of minimal Lefschetz pencils
supporting the Matsumoto-Cadavid-Korkmaz
Lefschetz fibrations and studies of their prop-
erties. Those pencils cover all of the symplectic
4-manifolds with Kodaira dimension —oo; they
are the most basic symplectic manifolds, hence
the pencils also have basic importance.

2. Simplification of the expressions of the k-
The k-holed torus rela-

tions are very interesting objects in a sense that

holed torus relations.

they are related to various branches of mathe-
matics, for instance, they give Lefschetz pencils
on the rational surfaces and they also give Stein
fillings of the link of the simple elliptic singular-
ities. I discovered simple expressions for those
relations, which give them more naturality in
terms of mapping class groups.

3. Construction of a genus-2 smallest Lefschetz
pencil. For the genus-2 smallest Lefschetz fi-
bration recently given by Baykur-Korkmaz, I
constructed a pencil by finding (—1)-sections
of it.

4. Construction of an exotic rational surface
via Lefschetz pencil. Applying the pencil in 3.,
I provided a new method to construct exotic
rational surfaces.

5. Constructions of diverse examples of sym-
plectic Calabi-Yau 4-manifolds. Applying the
pencil in 3., I constructed a great deal of sym-
plectic Calabi-Yau 4-manifolds, which reveals
the mysterious diversity of the SCY manifolds.
6. Lefschetz pencils on the complex projec-
tive plane. The geometric constructions of Lef-
schetz pencils on the complex projective plane
are well known, but their monodromies are not.
For this, from the combinatorial view, I exhaus-
tively constructed pencils on it with the explicit

monodromies.

B. F&Kim

1. N. Hamada : “Upper bounds for the min-
imal number of singular fibers in a Lef-
schetz fibration over the torus”, Michigan
Math. J., 63 (2014), 275-291.
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THEHELNRIZ SL-fEEZ RN H D £7.
NITZRRIRDFEARFED SLy(C) ~NDRBLDIEE
DR U TEEL2EHBKR EDT 7 1 REK
ZHRTT. 3 OTB ARG IZ B\ VTR bR
KD ideal point »* 5 DIEEHERITE DORERL 72 &,
HERINHARD D Z DD >TWET. KRZ
WHIZ AR DIGEITIE, & D5 G & v
EEHHF0/ I —KELIREN D BHERENTE
FELES. Au/ I—KREZGCHNES (N
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EENTWVWELEZLNET.

AIRFED HEEIE, MHIZ AR M DFEREEL BRIk
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D SLo-fEERLARIAR D AT Xo(M) D Hasse-
Weil ¥ —ZBEEIZZD b L — A{ED Dedekind
Y — XD, F7- Heusener-Porti D
KD PSLo-HRARZ bRAK D WL 5> Xo(M) D
Hasse-Weil ¥ — & BBULZ DAZE b L —Z{ED
Dedekind ¥'— & Bz 72 5. FHZE 3 RoTAEN
ZRRIR DGR 72 51X PSLo-$8A5 2 bRAK D A ith
%5 Xo(M) @ Hasse-Weil ¥'— ZBHD s =2
TOMITINHAERE L 7, E-AE ML —2K Ky
@ Discriminant Ag,, ZHWTERI NS, Bl
A IR BA R D8 I3 A BEUS & PR\ T — 207 5

(4m?) U =1vo] (M)
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ZITh U= KL IFEMMNHEE» S E £ 5
TR/ I—FEp:m (M) — PSLy(C) D~ L —
ADERT HMREUR, EAZ ML —AKE X
N —ADNESDERT BEAMADZ L TY. 15
FEL kAR & W RRE DRI BRI B 5 Z & 1%
WS O H D54 7 812 BRI 72 il T A T
TWE U7, SEOFEFIZ L DX 3 ot
R DG G121 PSLo-fEIEZ BRAK & D FIZ B
TERBERR DD Z 2 RTZEBHEEE L.

C(XO(M)’ 2) ~Qx

The SLo-character variety X (M) of a 3-
manifold M is an important object in the

study of 3-manifold topology. For instance we
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can construct essential surfaces from the ideal
It is the set

of characters of SLy(C)-representations of the

points of the curves in X (M).

fundamental group w1 (M) of M, which is an
algebraic set defined over the rationals Q.
When M is an orientable hyperbolic 3-manifold
such as a knot or link complement in the 3-
sphere we have an irreducible representation
pym (M) — PSL2(C) associated with the
complete hyperbolic structure of M called the
holonomy representation of M, which lifts to
SLg(C)-representations of M. Therefore in the
character variety X (M) we have points corre-
sponding to the characters of the lifts of pjs
into SLy(C). It is known by Thurston that the
irreducible components Xo(M) of X (M) con-
taining the points corresponding to the charac-
ters of the lifts of pps behave well, namely they
have dimension n if M has n cusps. Hence
we can expect those irreducible components
(called canonical components) Xo(M) would
contain much information on the hyperbolic
structure of M.

The purpose of this research is to investigate
the arithmetic and geometric properties of a hy-
perbolic 3-manifold M by studying the canon-
ical components Xo(M) of X (M) and Hasse-
Weil zeta functions ¢(M, s).

In the current year we have studied the case of
closed hyperbolic 3-manifolds. As a result we
could determine the zeta functions completely
in this case. In fact we have obtained the fol-
lowing: The Hasse-Weil zeta function of the
canonical component Xo(M) of an orientable
closed hyperbolic 3-manifold of finite volume
is equal to the Dedekind zeta function of the
trace field of M.
component X (M) of the PSLy-character vari-

In addition, the canonical

ety of M in the sense of Heusener-Porti is equal
to the Dedekind zeta function of the invariant
trace field Kj; of M. Especially when M is
arithmetic the special value of ((M, s) at s =2
is expressed in terms of the hyperbolic volume
of M and the discriminant of Kj;. Precisely
the following equality holds up to non-zero ra-
tional number:

(47?) Er:Q=1yo] (M)

AV
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Here the trace field is the number field gener-
ated by the traces of the holonomy represen-
tation p : m (M) — PSLy(C) associated with
the complete hyperbolic structure of M, and
the invariant trace field is the subfield gener-
ated by the squares of the traces of p. It is
expected that there is a close relation between
the character variety and the hyperbolic vol-
ume for a hyperbolic knot complement. This
result confirms there is such a relation for the
PSLs-character variety in the closed hyperbolic

3-manifold case.

B. F&GX

1. S. Harada, Hasse-Weil zeta functions of
SLs-character varieties of arithmetic two
bridge link complements, Finite Fields and
Their Applications, 27, 115-129 (2014).

. S. Harada,

of SLo-character varieties of closed ori-

Hasse-Weil zeta functions

entable hyperbolic 3-manifolds, preprint,
http://arxiv.org/abs/1512.07747.
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1. 3 LB HRIRDIREZ BRIKD ¥ — X BI#I
DWVWT, 60 M hABY =Y VRV T L,
KR NE RS, 2013 4£ 8 H.

b= ZKEOHD A £IHA D Hasse-Weil
Y—HEABIZOVWT, KT KRR Y-+
I, B TEEKRY, 2013 4E 11 H.

. Hasse-Weil

polynomials of torus knots,

of A-
Low di-

mensional topology and number theory

VI, JuM KRB ZHIZERL, 2014 £ 3 H.

zeta  functions

. Hasse-Weil zeta functions of SLo-character
varieties of 3-manifolds, Intelligence of
Low-dimensional Topology 2014, F#RKZ
BERENTITSERT, 2014 425 .

SLo-

character variety of a closed hyperbolic

. Hasse-Weil zeta function of the

3-manifold, Industrious Number Theory
2015, Blue square, Seoul, Republic of Ko-
rea, 2015 4 11 H.
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6. Hasse-Weil zeta functions of SLa-character
varieties of closed hyperbolic 3 manifolds,
Low dimensional topology and number
theory VIII, Innovation Plaza, 2016 4£ 3
H.
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S (1) LAV N 2 p L EREAD C.
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HES TIRBEI A 2 VOBIRARP SHES.
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7=. Z DA OFERIEIX, Mahnkopf K& C.-G.
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FEHRIE, p TOEYREE X2 B IVIZE T % Hecke
BRI & &R Eisenstein 2D oA PEE 123
DL HAEOHF DL, Lk U 728558 (2)
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The field of study is Iwasawa theory for mod-
ular forms. In this academic year, by obtain-
ing the following (1), (2), and (3), we improve
a result of J. Mahnkopf on a p-adic L-function
for a cuspidal automorphic representation 7 on
GL(3):

(1) to give a denominator of the Betti coho-
mology class of Eisenstein series of level N and
weight k on GL(2);

(2) to prove the boundedness of the p-adic dis-
tribution constructed by Mahnkopf;

(3) to obtain a p-adic bounded distribution in-
terpolating special values of L-functions asso-
ciated to 7 at critical integers (> 3).

The result (1) is a generalization of results of
G. Stevens (k = 2) and the project researcher
(k > 2) in the case where the level N is prime
to p. The proof is based on an explicit formula
for a 1-cocycle of Eisenstein series, which is ob-
tained by the project researcher (B.[2]).

The results (2), (3) are improvements of re-
sults of Mahnkopf and A. Geroldinger. Let 7
be a cohomological cuspidal automorphic rep-
resentation on GL(3) such that 7 is unrami-
fied at p and p-ordinary. Mahnkopf construct
a p-adic distribution interpolating special val-
ues of twisted L-functions associated to 7 and
some idele class character at critical integers
(> 1). The result (2) is to prove the bound-
edness of this p-adic distribution. The proof
is based on the above result (1) by using zero
points of Eisenstein series of congruence type
and a result of T. Kubota and H. W. Leopoldt
on a p-adic L-function for Dirichlet charac-
ters. The result (3) is to construct a p-adic
bounded distribution interpolating special val-
ues of L-functions associated to m at critical
integers (> 3). The construction is based on
the method of Mahnkopf and C.-G.Schmidt.
The proof of the distribution property is based
on a Hecke relation of the Iwahori fixed vec-
tor at p and the distribution property of Eisen-
stein series of congruence type. The proof of
the boundedness is based on the method of the
proof of the above result (2).
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1. Y. Hirano : “Congruences of Hilbert mod-
ular forms over real quadratic fields and
the special values of L-functions: an-

nouncement”, RIMS Koékytroku Bessatsu,

B53 (2015), 65-86.

2. Y. Hirano : “Congruences of modular
forms and the Iwasawa A-invariants”, sub-
mitted.

3. Y. Hirano : “Congruences between Hilbert
modular forms of weight 2, and special val-

ues of their L-functions”, submitted.

4. Y. Hirano : “Congruences between Hilbert
modular forms of weight 2, and the Iwa-

sawa A-invariants”, preprint.
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D—2DH ZHIEEFMAEDER LG 2 RET
EHLHFLTVS.

A contact structure is a maximally non-
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integrable hyperplane field on a odd dimen-
sional manifold. In this year, I studied an
extension to higher dimensional contact man-
ifolds of a homotopy theoretical invariant of
contact 3-manifolds and a method to calculate
this invariant which are used to describe con-
tact 3-manifolds combinatorially. In dimension
3, the alternation of homotopy classes of plane
fields by various operations to alter contact
structures are well-studied. Thus, for example,
we can describe all the contact structures on
the 3-sphere, which consist of infinitely many
structures, combinatorially in terms of sugeries
along Legendrian links or mapping class groups
of surfaces. I considered a candidate of an ex-
tension to higher dimensional cases of an in-
variant obtained from surgery descriptions due
to Gompf and the way to calculate them in
dimension 3 and calculated it in easy cases.
Borman, Eliashberg and Murphy defined over-
twisted contact structures in any odd dimen-
sion and showed that when we fix a manifold
there is a one-to-one correspondence between
the set of isotopy classes of overtwisted con-
tact structures and that of homotopy classes of
almost contact structures. By my research, I
expect that for example in certain dimensions
greater than 3 we can determine a partially
combinatorial description of one generator of
(a direct summand of) the group of overtwisted

contact structures on the sphere.

B. R

1. &I & : “Seifert Zhk{A LD fibered Seifert
multilink & 379 5 BfilfEE", B KEE
TEwSC (2012).

. R. Furukawa : “On codimension two con-

tact embeddings in the standard spheres”,

SR #C (2016).

. J. B. Etnyre and R. Furukawa : “Braided
embeddings of contact 3-manifolds in
the standard contact 5-sphere, preprint”,
arXiv:1510.03091. submitted.

. R. Furukawa : “On the relative Euler num-
ber of codimension two contact spheres in

the standard spheres”, submitted.
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HZ2 607z 3100 CR kiK% R RUIZ
DL EFE N (ACH) FHE T, H AA Ein-
stein SRERAE ERRDO A — X —Tii/=THL D%
MR U 72, Z ORERIE, IAREZERIZ & 5857
T CR ZRKIZX 4 % Einstein ACH =D
WEOEEATH D, 5HED Taylor D HT
Einstein SRR TIFERMNITIRE T E R WIS
ZHOMNARAZFHLUCTRET S Z 212k
DESNS. IS E LT, Gover-Graham 12 & -
T tractor calculus & FHigz N TRIN TV
72, 3IRTE CR A L2 TS5 757 VDR
EAF (k>1) 2 FEHE LTHD CRAZMY
ERAZEVRGFAET D L WD HEICHEIHEZ 5 2 7=

I constructed an asymptotically complex hy-
perbolic (ACH) metric which solves the self-
dual Einstein equation to infinite order and has
a given three dimensional CR manifold as the
boundary at infinity. The construction is a re-
finement of that of Einstein ACH metric associ-
ated with partially integrable CR manifold by
Y. Matsumoto, and we make use of the self-
dual equation to determined the Taylor coeffi-
cients of the metric which cannot be formally
determined by the Einstein equation. As an ap-
plication, I gave another proof to the existence
of CR invariant powers of the sub-Laplacian
on three dimensional CR manifold, which had
been proved by Gover—-Graham via tractor cal-

culus and representation theory.
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Kéhler-Einstein metrics”, Amer. J. Math.

138 (2016), 1067-1094.

complete

. K. Hirachi, T. Marugame, and Y. Mat-
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306 (2017), 1333-1376.

. T. Marugame: “GJMS operators and Q-
curvature for conformal Codazzi struc-
tures”, Differential Geom. Appl. 49

(2016), 176-196.
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