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BRECE ARG T EDUET. &5 2 FlirEiEl = 1T L
THHNIBTENEETY, NEHBORMES LTORID
Rz B & 3 HIBEMRICHE L TH DEBITHIRESRT
ODHRERDETEITBELGLOTCECVEY, 2DLO%H
KHEH LUSARZOH LWV EBEBEIEADEBD (.
HEPBEARE MENT - IEMRE EaREME IS
BEICEDDNFENBEMR T OV S LZREEY
T HBDEBITISA DFF A EH L EDHD L I
REGORFE LTV / OV IO HBHE LI
TEDN KEDF i CHDEEZAET,

FIHHAREL CICHEFFIRMEDAMEREZTTD
L NARBORLERLGMEN T, FIBHEICELD

BHEY AT LOBECICMA T, INETEDHTE
BHERFRRHE L BT, DULHAEDHIZEE & 77
Lic TOKISEHERBERR Y AT L) DERZEDT
WEY., ERNOHEEMEKE L DE#IE BNAME
Rlc& 2. T ERAMNSRICE D CERGRECTT .
FEAFE. [BEONCAF] EWSERDOL LICEIMINE
LTee BPIDEF. KF &P PRITEHIE E ORI E S DNE
WELZED LT FEAGEHEBICRVEATNET,

HFIBMBR CBIEYERFHREE. CDLOBERLE
fEanEFb. NEDBNTAZEREE—REGoFmLL
HEVATLICEY)  HRELET HHFE KiTEZER
LET,

The Ideals and Mission

The Degree Programs in Pure and Applied Sciences
are devoted to research and education in mathematics,
physics, chemistry, applied physics, and materials science/
engineering. Our aim is 1) to pursue scientific knowledge
and inventions, to integrate and popularize these findings,
and also 2) cultivate young researchers/technicians who
are to lead the next generation.

It is our responsibility to tackle urgent environmental/
ecological problems including energy/water supplies
and climate changes. To accomplish such tasks,
multidisciplinary research is important. It is also acquiring
growing importance in pure science. In response to
increasing demand, we are developing interdisciplinary
education and research programs in mathematics, natural
sciences, materials science/technology, bio/environmental/
materials engineering, etc. We continue to create new
research fields and strive to develop education programs
for cutting-edge science and technology.

The primary mission of our Degree Programs is to cultivate
researchers/specialists who are leading advanced science/
technology. In addition to enhancing our education/
research system by faculty members, we are organizing
a consortium of research institutions in Tsukuba city
that includes the Tsukuba partner graduate programs.
As an open-to-society university, University of Tsukuba
endeavors to develop multidisciplinary scientific education
with industry-academia collaboration. It is our mission to
enhance collaboration among educational and research
organizations on the globe, which is necessary for
cultivating talented scientists/engineers.

Our Degree Programs are designed on the basis of these

ideas to cultivate students who lead the 21st century.
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E - BESFREALTER LT,

SHFFMTOT T L (FIHAERZ. BHERS)

SEFFAMT O S L (FIHARE. BEERR)

SLFFMUTOT T L (FIHARE. BHERE)

QCABIFRAMUTOT S L
PEF-YEIFTTTOISL (FIHARE. BERE)
Pt - DFIETTTOTS L (RIERRIE. %RHEIRE)
P NIMS BEIE - MRTFET T 7005 L (BHERR)

QEBETUTIVAA /N—=2 3 VEMTOT T A
(RTHARRAZ. 12HARAE)

1) RRULAFRIRE

HIRMBEREHRBICIE. BRHORBREB PHARICIE
EONGEVWEBHERBENRBEINTVEY, BIIAFEH
DRREF OB FRADRITRT > 2—F, HARHE
DfcHDRIBHTRLTVET,

Overview

1. Degree Programs in Pure and Applied
Sciences

The Degree Programs in Pure and Applied Sciences were
established in 2020, restructured from the Graduate School
of Pure and Applied Sciences. The objective is to offer
comprehensive and advanced education/training in research
ranging from the fundamentals of natural science to applied
science and technology. The program consists of three
Master's/Doctoral programs in pure sciences (Mathematics,
Physics, Chemistry) and the two applied sciences (Engineering
Sciences and Materials Innovation). The degree program
of Engineering Sciences consists of three subprograms
(Applied Physics, Materials Science (both Master's/Doctoral
programs) and Materials Science and Engineering(Doctoral
program)). The Program of Materials Science and Engineering
implements research and education in National Institute for
Materials Science (Independent Administrative Corporation).

The program aims to cultivate researchers/specialized
professionals with broad perspective and excellent research
skills that enable them to lead the rapid development of
science, technology and society.

@ Master’s / Doctoral Program in Mathematics
@ Master’s / Doctoral Program in Physics
@ Master’s / Doctoral Program in Chemistry
@ Master’s / Doctoral Program in Engineering Sciences
P Subprogram in Applied Physics
P Subprogram in Materials Science
P Subprogram in Materials Science and Engineering
@ Master's / Doctoral Program in Materials Innovation

1) Research Services

Many of the latest models of research facilities
and equipment support various advanced academic
programs, some of which are preferentially provided
to the Degree Programs. Many of the computer services
are widely distributed across the campus. Practically all




CFEEMARL 2 —

IRV F—BERERRE 2 —
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< TAY b —TIREEREAE 2 —

B - AL T AR 2 —

<A S NRA T TEHRIEMRREAER > 2 —
HRBERERDHDES>—DDEBRERIF. BRE
BRIUEERECYT, WEMBRZRERSBM CIE. ELWLE
RRBEEBEINEETEENAZTLANMLTVET,
SRGEMEFOR TOMTERICENTE PTHEP
KDOAENBETHY. TNSEB/BTTIES LLEREN
BES5TWET,

2) FEREND /—ANIVET S ADHARDEL ZEELT

[BRERE OB BRI F AR TlE. Wtk - D FIFEELL
{EEEW BF - METFER. MEAIMIHHFEERDS
BWH. EOEDORFZ EHAE—IRROME - HENSE
T BIOHICIERFEE MR L 221 4ECOETA Y 5 AT
FRAEED SSEBTIREINE Lz, FURENHZRR
B8 [ ARG REZ B T 5 F I MERF OHEHE | OFIT% B
LT BRETROBEREARBESES L HIC.WBEEZ
DIBEICRIET B4 B DB DOMREDERS L THRETT
SIREAERL T, HLOFERHOBRZAILT 2ERF
(Materials Science) #1853 L. TURAFEHOE LTI DR
FicHIF B EROUSEREHEAFE L,

e, PEFERTIE. FRIVEEREZDIFHE—BH
B7O7 7 L [XEHHFZEFRHEMRRRE EHELRE) ]
ICEDWTC SELREBRNHEASRICE N T RITIHDRZE
Rz ERA LGOS, JHT - BRI - FHOZDFEZMRE
LI FEE—EBHEI-XIERBLTVET, N0
PEH T FRAZHO RN R AR L TH Y. FNn
ZNRAGEREFEAEF —LOFELTVETH. Th
S5zaRE LT SERCELTIE R BT AFREETIRIC
FHEE-BHELZEBLTVET,

FR2Z2EEL SIFFURMEREFER T Z+ v > /WX & L
MDOEERMRBEHERT A7 L) OBE —EEI—T
F—BR—CLBST/ITLY bAZY ZADAMBEROME—
DXEERRIEETROSN. SEBOTOI 7 MEL
TRELE LTz, BEE. X707 LDO2DBF\DER
EHEDHTVEY,

HORYIER FIAZRE Cld. KEREDHE OHZEEND
FLOZEBFERIECOH FLWBEHZEEFIEDEA, DL
RIEBEDZ < DENTEATTHEEE L OF LWVEEDEER E
ICK U HE - IRONRERENICED, BFEAMDE
MEFLWHEDTFOREBERET 2T LK. FURK
EFHS ./ —NIVEY ZADHEDEREBEIRL TVET,

of the computer systems are interconnected through
a campuswide high performance data network. The
University Library and the centers listed below are set up
on the university campus:

- Tomonaga Center for the History of the Universe

- Tsukuba Research Center for Energy Materials

Science

+ Center for Computational Sciences

- Center for Artificial Intelligence Research

+ Plasma Research Center

+ Research Facility Center for Science and Technology

- Center for Research in Isotopes and Environmental

Dynamics
- Alliance for Research on the Mediterranean and
North Africa

+ R&D Center for Innovative Materials Characterization

Graduate students can conduct their researches in these
centers and receive various kinds of service and assistance
from the staff of these centers.

Living environment is another aspect to stimulate and
promote researches and studies. Tsukuba Science City is
also notable for its calm surroundings with rich green,
where natural beauty is in harmony with urban function.

2) Research and Educational Activities

In the Graduate School of Pure and Applied Sciences the
program “Promotion of Creative Interdisciplinary Materials
Science for Novel Functions” was accepted for the fiscal
year 2002. This program consists of four major Doctoral
programs in science and technology: Applied Physics,
Chemistry and Frontier Science led by Materials Science,
focusing their accumulated and amalgamated potential
powers. This research program is also to eliminate barriers
and the boundaries still existing in-between science and
technology, and to carry out fused researches on various
different fields based on materials and their functions.
The final goal was to aim to be the Center of Excellence
centralized at the University of Tsukuba in the field of
materials science which creates new concepts of matter in
the world.

Since 2007 physics course has started a new education
program, History of the Universe. For the study of the
evolution of the universe after the Big Bang, particle
physics, nuclear physics and the astrophysics play a crucial
role. In addition, giving a new view point i.e. History of
Universe is important for the science in new century.
Utilizing the most up-to—date facilities, where we have
powerful international collaboration program, course of
lectures and training for the History of the Universe are
provided to students of particle physics (experiment),
nuclear physics (experiment) and astrophysics (experiment)
together. Students in the program are supposed to obtain
a doctoral degree in five years.

Many new ideas will be introduced and put into practice
such as a new grant-in-aid for graduate students to support
their research and educational activities, a new post-doc.
system and a new unified research and educational alliance
system between near-by the research institutions located in
the Tsukuba science city, and etc. We hope that the fourth
and fifth Nobel Prize winners will come in reality among the
excellent people in this program with all these encouraging
new strategies which push up research and educational
efficiency progressively and promote development and
exploration of new research areas.
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3) Inter-Institute Research Collaboration and
Exchange
University of Tsukuba is a focal institution, located in the
central part of Tsukuba Science City, which enables the faculty
members and graduate students to organize various kinds of
research collaboration programs and to attend joint seminars
together with scientists and engineers in national and private
institutes in this city. Frequent research exchanges have been
made with the following institutes:
National Institute of Advanced Industrial Science and
Technology (AIST)
National Institute for Materials Science (NIMS)
High Energy Accelerator Research Organization (KEK)
Tsukuba Space Center
Japan Atomic Energy Research Institute
(Tokai and Naka Research Establishments)
In addition, the number of private institutes established in
the Tsukuba area has remarkably increased in recent years.
Research exchanges with them are also growing active.

4) Cooperative Graduate School System

The Cooperative Graduate School System, recently initiated
by the Ph. D. Programs, University of Tsukuba, promotes
collaboration with various research institutes in Tsukuba
Science City. Competent researchers working at these institutes
are appointed as adjunct professors of the university. Students
can receive research supervision from these adjunct professors
at their institutes, and the doctoral degree can be awarded
under the same condition as students of the Degree Programs
in Pure and Applied Sciences. This system extends the range of
research topics and research facilities and equipment available,
and further enriches the Ph. D. Programs, to improve students'
competence and capabilities.

5) Collaborative Graduate School System
In the University of Tsukuba, some graduate schools are
collaboratively managed by professors and researchers
belonging to research institutes which form a consortium.
Degree Program in Materials Innovation has adopted this
system since AY 2021.

6) International Exchange

Degree Programs in Pure and Applied Sciences have concluded
agreements (including Double Degree Program, which will be
described later) with many partner universities and research
institutions all over the world and actively interact with them
in education and research. Many overseas researchers reside
in Tsukuba Science City and conduct exchange research
programs. International conferences are held in various fields in
the city every year. International exchange being of great help
to grasp the most up-to-date research information is a sort of
everyday experience in this city.

7) Foreign Students

Degree Programs in Pure and Applied Sciences/Graduate
School of Pure and Applied Sciences actively accept students
from overseas as Japanese governmental (Monbukagakusho)
scholarship foreign students and ordinary foreign students.
As of Dec. 1, 2021, there are 238 foreign students in total.
Many foreign students complete degrees every year. Some
services are provided to cater for the needs of foreign students.
Japanese class is available for foreign students, and a tutor is
assigned for every foreign student on demand.
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Degree Programs in Pure and Applied Sciences

HEFAITOTS L
Mathematics
YEZZMTOT S I
Physics
E2RATOT5 A
Chemistry
BT - YEITZYITOIS A
Applied Physics
SRE TS —
FNTOISL Y- 2FIFYTTOITSL
Engineering Materials Science
Sciences

NIMSERYE - MR TFEY T TOT S5 L

Materials Science and Engineering

EREYTUPIVAA I/ R—=2 320 TOT S A

Materials Innovation

https:/program.math.tsukuba.ac.jp/

https://grad.physics.tsukuba.ac.jp/

https:/program.chem.tsukuba.ac.jp/

https://applphys.bk.tsukuba.ac.jp/

http://www.ims.tsukuba.ac.jp/

https://www.nims.go.jp/tsukuba/

http://www.t-imi.org/

{1155 Doctoral Program BUSHEIREIRSAAL  The Degrees Granted

WEEN OIS L
Mathematics

YMEZZTOTS I
Physics

EZ2FMTOT35 A
Chemistry

BF - YEITFYITOIS A
Applied Physics

INFAETZ
FUTOTS A
Engineering Yt - SFITEH T IOI5 A

Sciences Materials Science

NIMSERYE - MR TFEY T TOT S5 L

Materials Science and Engineering

BT UPIVAA /R—=2 3 V2UTOT S I

Materials Innovation

(FIfAERIE] 8L (GEZ)

Master of Science

[efAERE] BT (B2

Doctor of Philosophy in Science

(FIfAERIE] L (GEF)

Master of Science

[eHARiE] Bt (B%)

Doctor of Philosophy in Science

(FIfAERIE] X (EZ)

Master of Science

[HAERE] B (EF)

Doctor of Philosophy in Science

(RIfAEREE] 8L (I3
Master of Engineering
(HIRE] B (I

Doctor of Philosophy in Engineering

(FIAREE] &L (I3
Master of Engineering

[&fAERE] B (I3

Doctor of Philosophy in Engineering

[efAERE] B (I

Doctor of Philosophy in Engineering

(FIfAEREE] 8L (I

Master of Engineering

(eHARiE] B (I

Doctor of Philosophy in Engineering
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3. FPHEOERE

Vocational Statistics

{§1+SHES#E Doctor's Degree Awardees
(1) BIBERIZHEFR (ER28 —SF124EE) Graduate School of Pure and Applied Sciences (2016-2020)

T =] B RIEE WHRE ZDfth
FB&  Doctoral Program Total Number Teachers Industries | Public Service | Researchers Others

HFEY

Mathematics

YEBEFER

Physics 39 2 8 3 17 9
L[ =a=avy

Chz-mistry 26 2 12 3 5 4
BT - YEIFEY

:plied Physics?- 48 3 11 2 11 21
Yk - P FIEFR

Materials Scierz-e 38 1 e 1 8 19
FIOAIIR - F/F70./09—8K

Nano-Science and NaZo-TechnoIogy 39 1 9 1 10 18
it 62 1 8 6 24 23

Materials Science and Engineering

(2) IR EERISLTHZEEE (BFI24EE) Degree Programs in Pure and Applied Sciences (2020)

0= B N3] HRE ZDfth
I  Doctoral Program Industries Public Service | Researchers Others

K22 TOTS A

Mathematics

YEZZMATO0IS A
Physics 0 0 0 0 0

EZ2FMTOT S L
Chemistry 0 0 0 0 0

Engineering Sciences

Materials Innovation

FHHIELSIMEE

Number of Doctor’s Degrees Granted
75

67
BFEH

59 Mathematics

YRR EL
47 Physics

42 {bEn

Chemistry

BF - YEBIXER

Applied Physics

Wik - PFIEER

Materials Science

FIHALIVR - F /57 /00 —HH

Nano-Science and Nano-Technology

YE - MRIFEER

LY e e e TN Materials Science and Engineering

TFH28EE  29%E 0FE HHUTEE 25F
2016 2017 2018 2019 2020



{E1TSH5#E Master's Degree Awardees
(1) ¥EEMERIFIRFEE(HF024EE) Degree Programs in Pure and Applied Sciences (2020)

2[4 Doctoral Program

Vatemaics 0 0 0 0 0
ﬁ'ﬁi#mjn TN 0 0 0 0 0
i 0 0 0 0 0
ISARBETHRTIOIS5 I 0 0 0 0 0

Engineering Sciences

Materials Innovation

(2) BB ERIFHAZRER (ER28 —SF024EE) Graduate School of Pure and Applied Sciences (2016-2020)

2K
EIH Doctoral Program Total Number

bl 109 19 58 2 22 8
S . 292 8 213 16 47 8
e Wk 6 170 1 24 12
R 315 1 245 3 47 19

Applied Physics

Y - DFIEEK 342 2 271 5 37 27

Materials Science
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Admission Schedule

L BEEZEEESRLTHIEL,
SEZIEIE. FRORLSAFTELT,
https://www.ap-graduate.tsukuba.acjp

IETRIHAZRIE

Master’s Program

Please refer to Admission guidebook for more detail.

The Admission guidebook is available from the following
URL.

https://eng.ap-graduate.tsukuba.ac.jp

HFEEAUTOT S L YEBEFEUTOI S L (EERUTOT S A, RAEIEE0
IS L(BF-YEIFUITO7SL. M- 2FIFEVITOITSL)

Master's Program in Mathematics, Physics, Chemistry, Engineering Sciences
(Subprogram in Applied Physics, Subprogram in Materials Science)

HEEE AR Special Selection Process for Recommended Applicants

BSEZENRK 20225 48148

Application Guidelines Available Late April, 2022

FEES={T 2022 5H827H &) - 6 B3H &)
Web Entry & Documents Submission May 27 (Fri) — June 3 (Fri), 2022
AFHER 20227 H6H(K)

Examination Period July 6 (Wed), 2022

[=lisEiEas 202257 BH15H (&)

Announcement of Admission Results

July 15 (Fri), 2022

August Selection Process (General Selection Process /

8 AN (—AXAR,HRAFFRIER)

BEREARK

Application Guidelines Available

FEERAt

Web Entry & Documents Submission

AFEER

Examination Period

(SLE
Announcement of Admission Results
HEFMTOT S LAFEEMTOT S L IGABRTES
7005 L(EBF-METIFH IO LM% -HFT
EHT7T707T L) 1-2 BRAHEZRELE T,
BAICK>TIE MREERAM OIS LE 1-2 BREA
AeEmELET,

1-2 AN (—HRAR, S AR IER)

Special Selection Process for Working Individuals)

2022 4H ™8
Late April, 2022

2022 7B 1HEE) - 7B21HR)
July 1 (Fri) = July 21 (Thu), 2022

20225 8 H24H (k) . 25H (K)
August 24 (Wed), 25 (Thu), 2022

2022 9H16H (&)
September 16 (Fri), 2022

Master's Program in Mathematics, Chemistry and
Engineering Sciences (Subprogram in Applied Physics
and Subprogram in Materials Science) have January to
February Selection Process.

Master’s Program in Physics, may also have January to
February Selection Process.

January to February Selection Process (General Selection
Process / Special Selection Process for Working Individuals)

BETENRK

Application Guidelines Available
FEE=AT

Web Entry & Documents Submission
AZHER

Examination Period

[SLEES

Announcement of Admission Results

2022 48
Late April, 2022

2022F12H1HEK) - 16H (&)
December 1 (Thu) — December 16 (Fri), 2022

2023%F 1 B26H (N). 27H (&)
January 26 (Thu), 27 (Fri), 2023

2023 2158 (K)
February 15 (Wed) , 2023



BEIYTUZIVAAS /R=2 3 vEu>075 A
Master’s Program in Materials Innovation

7RIS (—MASL AEAREIBID  licion rocessor Working navdeas
SEEENK 20226 4ATH
Application Guidelines Available Late April, 2022
sl BTGt 202245 A278 (%) - 6A38(®)

Web Entry & Documents Submission

(First Stage Selection Test) May 27 (Fri) = June 3 (Fri), 2022

SHERHE (BEEE) 2022FE 6 H13H(CN) - 16H(K)
Examination Period (Document Selection) June 13 (Tue) — June 16 (Thu), 2022
21 BISEIREIERER 20224F 6 H228 (K)

Announcement of Admission Results for
First Stage Selection

%1 BEERGEE
Successful First Stage Selection 20224 6 B23H (K) - 29H (k)
BERIHALRRS (55 2 EXRtRaRER) June 23 (Thu) — June 29 (Wed), 2022

Payment for Second Stage Selection

June 22 (Wed), 2022

SHERHAR (ChEHER) 2022%£7H5HCK) - 7H(K)
Examination Period (Oral Examination) July 5 (Tue) — July 7 (Thu), 2022
SRR 20227 B158 (&)

Announcement of Admission Results for
Second Stage Selection

July 15 (Fri), 2022

10FSEHE (—BABLARAREIRID ST Seecton proces for Working naduas
BEBRENR 2022 F£4 A T4
Application Guidelines Available Late April, 2022

Web Entry & Documents Submission

(First Stage Selection Test September 2 (Fri) — September 16 (Fri), 2022

SHERHE (BEES) 20228 9H26H (B) - 28H ()
Examination Period (Document Selection) September 26 (Mon) — September 28 (Wed), 2022
21 BISEIREIERR 20224108 58 (K)

Announcement of Admission Results for

First Stage Selection October 5 (Wed), 2022

£ 1 BREERSISE
Successful First Stage Selection 2022FE10B6HEK) - 11H(N)

WRERIHGARARS (55 2 XM EIREEER) October 6 (Thu) — October 11 (Tue), 2022

Payment for Second Stage Selection

SHERHAR (COREHER) 2022108178 (B) - 198 (K)
Examination Period (Oral Examination) October 17 (Mon) — October 19 (Wed), 2022
SRR 202211818 (X)

Announcement of Admission Results for

Second Stage Selection Noemberiiie 2022
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{B11&HAsRIE Doctoral Program

BEPMTO0S L, PERESMTOTS L, (E2UT005 L, BRETSSMTO
IS L(BF -YETIZU 05 L. 9% - 2FIFEYI OIS L)

Doctoral Program in Mathematics, Physics, Chemistry, Engineering Sciences
(Subprogram in Applied Physics, Subprogram in Materials Science)

BRIIE (AR ARSI G Secien frces (S Soecon o
SERIERK 2022 4B TE
Application Guidelines Available Late April, 2022
FEES{T 202278 1HGE) - 21H(K)
Web Entry & Documents Submission July 1 (Fri) = July 21 (Thu), 2022
AFHER 20225 8 H26H (&)
Examination Period August 26 (Fri), 2022
BBFER 2022 9H16H (&)
Announcement of Admission Results September 16 (Fri), 2022

IWRIETERUT0TS5 A (NIMSEFRYE - MBI TFES 77075 L)

Doctoral Program in Engineering Sciences (Subprogram in Materials Science and Engineering)

SHEME (—E A /A NSRIER) August Selection Process (General Selection Process /

Special Selection Process for Working Individuals)

BSEZENRK 2022 4BT48

Application Guidelines Available Late April, 2022

FEES={T 20228 7H1HEE) - 21HR)
Web Entry & Documents Submission July 1 (Fri) = July 21 (Thu), 2022
AFHER 20225 8 H24H (k) . 258 (k)
Examination Period August 24 (Wed), 25 (Thu), 2022
[SLiEiE 20228 9H16H (&)
Announcement of Admission Results September 16 (Fri), 2022

WEFNTOI S L, MEBEZEMTOT S A EEZEUTOT S L, ABRTEEMIO
IS L(BF - YEIEUITOIS LM - 2FIFEVITOITSL)

Doctoral Program in Mathematics, Physics, Chemistry, Engineering Sciences
(Subprogram in Applied Physics, Subprogram in Materials Science)

1-2 B =5 (—BAR, 2 MSRISER) January to February Selection Process (General Selection

Process / Special Selection Process for Working Individuals)

SEZENR 2022 4BHT48

Application Guidelines Available Late April, 2022

FEE (T 2022%F1281HK) - 16H (%)

Web Entry & Documents Submission December 1 (Thu) — December 16 (Fri), 2022
AFEHER 2023% 1 H27H (&)

Examination Period January 27 (Fri), 2023

[SLisEieas 20235 2 H15H (K)

Announcement of Admission Results February 15 (Wed), 2023

WRETZZUZ07'5 A (NIMSERYE - R T2Y 770735 L)

Doctoral Program in Engineering Sciences (Subprogram in Materials Science and Engineering)

1-2 B =HE (— R A 1S SRR January to February Selection Process (General Selection

Process / Special Selection Process for Working Individuals)

BEEETENK 2022F 4HT48

Application Guidelines Available Late April, 2022

SN 20225F12H1H(K) - 16H (%)

Web Entry & Documents Submission December 1 (Thu) — December 16 (Fri), 2022
AFHER 2023%F 1 H26H (K). 278 (&)
Examination Period January 26 (Thu), January 27 (Fri), 2023
atezsk 2023% 2 H15H (k)

Announcement of Admission Results February 15 (Wed), 2023
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Doctoral Program in Materials Innovation

7 A= (— AR, S AR RER)

July Selection Process (General Selection Process / Special

Selection Process for Working Individuals)

BEETIANRK 20224818
Application Guidelines Available Late April, 2022
B B Tt 2022(E5F278 &) - 6838 (@)

Web Entry & Documents Submission
(First Stage Selection Test)

May 27 (Fri) — June 3 (Fri), 2022

SHERAARE (B55EZ) 2022FE 6 H13H(CN) - 16H(K)
Examination Period (Document Selection) June 13 (Tue) — June 16 (Thu), 2022
% 1 RISSIRETERR 20224 6 5228 (k)

Announcement of Admission Results for
First Stage Selection

51 RIEERGEE

June 22 (Wed), 2022

Successful First Stage Selection 202246 H23H (K) - 298 (k)
FRERIHVAHARS (55 2 ERFEEIREHER) June 23 (Thu) - June 29 (Wed), 2022

Payment for Second Stage Selection

SHERHAR (O ER) 20228 7H5HCN) - 7HER)
Examination Period (Oral Examination) July 5 (Tue) — July 7 (Thu), 2022
SRR 202267 B158 (&)

Announcement of Admission Results for
Second Stage Selection

10RR1E (—ARAG A FFRER)

July 15 (Fri), 2022

October Selection Process (General Selection Process /

Special Selection Process for Working Individuals)

BEETIANK 2022 £F4 8T8
Application Guidelines Available Late April, 2022
BES (5 | BRERIRHR) 2022629 02 H(&) - 168 ()

Web Entry & Documents Submission
(First Stage Selection Test)

September 2 (Fri) — September 16 (Fri), 2022

HERHE (BEEE) 2022 9H26H(B) - 28H(K)
Examination Period (Document Selection) September 26 (Mon) — September 28 (Wed), 2022

£ 1 RIERIROIERR 20224108 5H (K)

Announcement of Admission Results for
First Stage Selection

October 5 (Wed), 2022

1 REEIRGIEE

Successful First Stage Selection 20221086 HEGK) - 11H(N)
WBERGARARS (55 2 EXpE R EER) October 6 (Thu) — October 11 (Tue), 2022
Payment for Second Stage Selection

HERAARS (OHhEHBR) 2022€108178(A) - 198 (K)
Examination Period (Oral Examination) October 17 (Mon) — October 19 (Wed), 2022
SIERR 2022411818 (X)

Announcement of Admission Results for
Second Stage Selection

TRPHEBEAFHREERT 55, 1-2 ARBAR
DERTHIVWET, AFERAT V21— UK EEICEST
EDBYUETDT. TEETEL, FHfllE. mF—LX—T%
TETEW,

http://www.tsukuba.ac.jp/admission/graduate/
information.html#pure

November 1 (Tue), 2022

Second admission recruitment may be held according to
the schedule of the January to February Selection Process.
Admission schedule may be subject to change.

Please refer to the following URL for detail.

http://www.tsukuba.ac.jp/admission/graduate/
information.html#pure

13
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AF BRI

Admission Information

BERN OIS A

BESFEICAZHBR CHBINBBOAFHEICD
WTIE BERERE BFEFMN OIS L) (BFE: 029-
853-4235) [CHEBVEDLE IV, BMERMTOY T LR—LA
~R—(https://program.math.tsukuba.ac.jp/) & TE T TN,

MEFZO005 A

BEHFEBOAFRBBIG, MEBFFMATOT S LR— LA
~—2 (https://grad.physics.tsukuba.ac.jp/) H*SEUSAIAE
zsa_o

(L2207 L

BESERICAFHBR CHBEE NHBENIC—DAF
FECOV T BEREBE (L¥PMTOI5L) (8
5% © 029-853-6505) ICHELEDLE T ELY,

SRETHRITOTS A

EF-YMEIFYITOI5L

BESEHICHEE N AFSEBRBEOIC—DAFH
ECOVTIRTIHREBE (BF - EIFH 77007
L) (885 : 029-853-5443) IC BRI EDETFELY,

REISSMT00S5

- BFIFEYVTIO075 4

BESERICHBE N AFHBRBBEOIC—DAFS
EICOV TR TEREBZE it - HTIEYTIT0I5
L) (55 © 029-853-5443) ICHAIVEDETE L

IWRETZFUIO0I5 L

NIMSERME - R TET IO 5 A

R EEARICEVITOVEY, BL. RFEICBBLTE
TOEICEK /2 IS TOEFLE F2lFIELTS ZE =28k L. Z DATEREEE £
FlEAAT7EE IIRHEIAE Z RE T 5ELH U £,
EMIETRA—LR=IEELETL, (https://www.
nims.go.jp/tsukuba/)

EfITUTZIVAA /R—=a VRO 5 A

BIRIFEBEERT L OBERICK >TITWVWE T, SBREE
FOHELET IHRDPBFOHRESLOEMTOT LR
(tsukuba-materials@un.tsukuba.ac.jp) |TEHE L TR ELY,

FIOTSLLE
SREI A IERIARE L2V DBFORE L BRI
BLESTTEL,
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Mathematics

The examination problems for the past five years are
available from the office of Institute of Mathematics.
Please contact us at +81-(0)29-853-4235 for further
information. Also please visit our website : https://
program.math.tsukuba.ac.jp/

Physics
The past examination problems can be obtained through
our website as follows. https://grad.physics.tsukuba.
ac.jp/

Chemistry

For applicants for the Master’s Program in Chemistry, the
copies of examination problems for the past 5 years are
available from the office. Please contact us at +81-(0)29-
853-6505 for further information.

Applied Physics
Copies of problems in the examinations for 5 years in
the past for the Master’s Program in Applied Physics are
available. Those who wish to have them should contact
the administration office for information (phone:+81-(0)
29-853-5443).

Materials Science

Copies of problems in the examinations for 5 years in
the past for the Master’s Program in Materials Science are
available. Those who wish to have them should contact
the administration office for information (phone:+81-(0)
29-853-5443).

Materials Science and Engineering

Applicants should undergo an oral examination. You
must submit your TOEIC or TOEFL score card, or Test
Report Form of IELTS along with your application forms.
For details, visit our website shown as followings.
https://www.nims.go.jp/tsukuba/en/

Materials Innovation
Applicants should undergo an oral examination and
document screening. You should contact your prospective
supervisor and the program office (tsukuba-materials@
un.tsukuba.ac.jp) prior to the application.

Common to each program

Applicants are strongly recommended to contact
their prospective supervisor prior to their application.



FEER

Campus life

B{E

F v INARICKL00ANE NE TEZDFZEBEDH Y
£9, DETIH HERBAERINTVEY, Thboic
MAT. BEELHRAREDY T 7/N\TARDOFERS
oo—/Nos Ly I 6BEINTVEY, £leo XF
ALICIZZ < DRB7 /IN— BV ET,

FELRPE

AFRICETDREIFRDESY TT,

[AF®] 282,000

(A 267,900F3 (F4R 535,800F3DFTHIZD)
RBRERICK ML RZETH Y BOFREFEFEIC
IFIRERDOLBE TITFARRHFOHELHY £

FRTEL2BEREFEEICT. BAPEERBRETY S
DOEZFIEDOMIC, A RHEGS LUREERAGDE
FEESEXRLZIHIET,

e BRFEEHB OB BRFEDESEZNRE
T HFICEBNEERIC L 2RERRIFIEL DY FT,

BEGRERFEICH LI T —F VI TV ARy
FOBIEAD Y EY., TNICKVRBENGTEMHZIT SN
BELEBIC BBEMET A ETHEELLTCDO N —
TV ERITARRBBONET,

o BLBEREOFE I L TE VT —F - 7R
2>k RA) DRIENLG Y €7, I8EHEFD T, AREHR
ICEE L. TONffE LTRSS nE g, HIENE
RIEZREE Tl BERD100%E L RASIE & L TEA
TBHFECT BRESFZHR).

021FE LY. UTOBRERIARIEFEICHRER R
BEMRENT D EFENBE > TVET,

c RET7xO0—-Yy FRIRSE FICARE T HFE)
HIZICAZ T 5EHF G UMREETRIREZEI7AIC
MERERXL B EMRBEIR LT v U7/ R EL
(Gl
CxAERERY | £180AM. BN EHReH)

- RECHAREENHZR 005 A
BB TRIRRRERE (2% - £FF TSN ICHRS
RYESEHMRELTHRT .

(RAESEBRY © 2225 % 2132405 H)

Il BARFMIRERORAIFIZEE (DC1. DC2) IcHK
BEns & e L LCA%200,0008 (GHITTEE
A8 DIEH BABISE LRI 5T EDNTEET,

Accommodations

The university dormitory rooms capable of accommodating
about 4,000 persons are provided for both undergraduate
and graduate students. There are a limited number of
family accommodations in the dormitory. Also, shared
accommodations (Global Village), which focus on
international exchange are provided for Japanese and
international students. Many private apartment rooms are
available within walking distance of the campus.

Tuition Fees and Financial Assistance
The following fees have to be paid for entering the

university.
Entrance Fee : ¥ 282,000
Tuition : ¥267,900

(half of ¥ 535,800 for full year)

Full or half exemption of the tuition is awarded by
application to exceptional graduate students who need
financial aid. Overseas students who plan to enter the
Graduate School are strongly advised to apply for a
Japanese governmental scholarship through the Embassy
of Japan in their countries. It is possible, in some disciplines,
to win scholarship from external funding sources.

Students who do very well in academic achievement
can be a Teaching Assistant (TA). Being a TA enables the
student not only to receive financial aid from the university,
but also to have a great teaching experience by taking a
role in the university education.

All Ph.D. candidates (except for those with certain income
etc.) will be hired as research assistants (RAs).

The RA remuneration is supposed to equal 100% of the
tuition fee.

The following financial support programs have started
since the academic year 2021 so that doctoral students can
dedicate themselves to pursuing their research.

- Suuri Fellowship Program (for newly enrolled
students)
This program is to provide excellent 17 students newly
enrolled in our doctoral courses with dedicated research
support expenses* and research expenses and to help
them develop their career path.
*equivalent to living expenses (1.8 million yen per year.
Additional expense support is being considered.)
- Support for Pioneering Research Initiated by the
Next Generation
This is also to provide promising doctoral students (a total
of 351 students from all study years in our university)
with dedicated research support expenses* and research
expenses.
*equivalent to living expenses (2.22 or 2.4 million yen per
year. Additional expense support is being considered.)

Students in doctoral program may apply for a Research
Fellowship of the Japan Society for Promotion of Science
(JSPS). Monthly allowance: ¥200,000 in 2019. The JSPS
Fellowship recipients are eligible to apply for a Grant-in-Aid
for Scientific Research from JSPS.
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Features in Education

2L EFHRBHEOTS L
014FEEE T 5 FHOHRFLRIRBEIC LD TE
fe MoK EF / T VS ESIEE AMBR 70 S L GBFF
FF—RTOTSL) | & REIISLTERF / T ABOH
H5E. TXLF—RBET Y/ OV —HFEa6H, KEmE
NEREBOTERPMTOI S L, BLUBSRBMTOY
SLNREESETVWET, A7OY S Ak, BLmipess
TEFA—Y 3 VABL BELZEENE - FIROBEH S
HHR— b L R — 24— E BB AMEBRT BHEETL
9,

ATOT S LTI HIFZOBE () LB REZHE L.

WIS R TS LOEB G Cfetk a2 /B Y #d GBot
ELBRICL AIERER L) DNRESNE T,

FRAEDEEREPTRFRETY VIA FELRTIVF A
22— LT DL IEDERMOMIE & ORI T, THifT) T
FTAIDFN. Tt THIBIS AAIH L. BRI L RIS
BEMEHBEEET, TOFRT, BEHE & FEOWITES)
BTN, 70—/ VGRS & REM G FERIEENEE L
AIDBREINE T, HIBFORDY/O—/YVEHERER Y b
T—UHSRRBENSEEGHREY — )L EBmWEPINBEEE
BI52&THEDENLA L HRNHAREICAHT 55
WM ER LE T, (FRBR)

SBIOE Tl JBAKRT (MINATEC/F L/ =TIV T IV T AK
RO IERBEE (3~4458) LES, JIL/ —TIVT7IVT
AR5 EDBERENE, FRIITERE (B TOHIZIES)
DEEEINTVET, £l RUTOY S A& > TE B
ELERICEL D/ O—/\IVRE VA — RIx B REREEHT
BRRBLRHLTVET,

ARTOTS LOBEE LT, BLaiiiRERENDOIRELR
FITANTOVET,

. HRERI—7
i | TILF L2 — f

EEHE, BITRIFRIETE SEEHA (NIMS, AIST,
KEKBAZEE) |C & 2 HISH

Tsukuba Resonance Education Program

The Honors Graduate Program for Nanotechnology/
Nanoscience has been launched by special budget of
MEXT until the fiscal year of 2014. Now, it is evolving as a
new Tsukuba Resonance Educational Program to broaden
disciplines, not only nanotechnology but also to energy,
environmental science field, and the majors overall the
Degree programs in Pure and Applied Sciences; doctoral
programs in science areas as well as technology areas.
In the new program, the competent highly-motivated
students will be supported in both their education and
research, in order to foster leaders of next generation.
The features of this program are as follows. Firstly,
researchers belonging to the resonance field (described
later) provide students in this program with various advice,
and secondly, students themselves visit overseas research
institutions to conduct research activities (Overseas
Dispatch Program). Summer Lectures by prominent
overseas academic lecturers are also offered optionally.
The aim of the program is production of human resources
with innovative leadership in society. The Resonance
Field is constructed by multi-mentor system including the
research associates, cooperative school professors and
researchers of national research institutes, and cultivates
students’ innovative ability by resonating expertness of the
university and the application technologies by industrials
and research institutes.

Each research associate has a high-profile as research
collaboration coordinator in industry, national institute
and university. Utilizing a global network of researchers
in the Resonance Field, the high-level research tools, and
mobilizing the outstanding specialized knowledges, we
will contribute to foster global human resource ranked
among world-famous researchers with a wide field of
vision (See chart below).

Under the Overseas Dispatch Program, students study
abroad for three to four months at an overseas university.
When studying at a partner university such as the
University of Grenoble-Alpes, a special research dispatch
(delegate research abroad) is also available.

In some degree program, students may also attend
global standard lectures taught in English by renowned
foreign professors.

In the future, there is an idea to extend the framework
for master’s courses.



IITWF«TU—-OTS L

HEMENEMEH OB L RARES KONREIFRM
TS L(EF - WBIFTTTA I LMY - nFIFEY
77005 L) BEITUTIVAA /R=2 3 vyF2mr0y
S LOERECIE. 75V RDI IV —=TIVTIVTAKFE E
DETNT 7)) —=TAV S LZRBLTNET, 2TIVT «
T)=7O7 S LE RWERZETIV S/ =T IVT IV TAKZED
ARFICEWNTERDOFE S LTAKBRICAZROEEL. @
REDZTNTNOR TR SEGZE I LTIHEIC. BRERD
SZTNTNDORZDRAUNMREENZHE OIS LT,

Fa7IWF4oU-OT3 L

TaATIVT 4 7V =T A0S LI BREXCIEBEICER
NEEBIHET BHITRBRRNCPEHRDESZBIET
BIREREFEIC. PN TV S LNFLIRESHEET S
PHOFHEZMBEILE 70T LZREL RNEPIELL
WEBICNMA TEVBISNIDD 2 AMEBRT 5 £Z2BH
ELET,

COEHRWNNE S W TAHRRE Tl FEEDBERIRIEDS
UTAT D LCEET SRERFEDN TROBEHTEDRE
THIRRICEBI AT 27T 47— OIS L%ER
BLTWEY, 2OT7AYV5LERBEL. TNTNDFMES
ST LTSHE. BTREEREOIREERER CAMEE
DELORME RERRBEDELTORMOEUS TEL T,
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MEATIEY | 27050

Double Degree Program

All doctoral programs and master's programs in
Engineering Sciences (Subprogram in Applied Physics
Subprogram in Materials Science), master’'s program
in Materials Innovation in our Degree Programs give
Double Degree Program in cooperation with University of
Grenoble Alpes, France. Students in this program will get
Doctoral Degree from each University when ones enter the
both University in the same period and satisfy requirement
for the degree in each University.

Dual Degree Programs

Dual Degree Programs aim to give students who are
going to be researchers and professionals learning and
faculties of additional discipline other than ones’ major,
which provides them wide applicability. The students
in these Programs will get Doctoral Degree from our
Graduate School and Master Degree from the partner
Graduate School when they satisfy requirements for both
degrees.

Field Doctoral Program  Master’s Program
Degree Programs
in Systems and
Computational Physics Information
Physics y Engineering,
Master's Program in
Computer Science
Engineeri Degree Programs
ngineering . .

] : in Comprehensive
Medical Sciences :
Engineering Subprogram in Human Sciences

. . Master's Program in
Materials Science : :
Medical Science

17
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Master's / Doctoral Program in Mathematics

HFEAMTOY S LTIE FREED SICRERF D518
[EWNREFICEWNT. TLWIEROBRRUBFNEBOR R &
BRRELBHLICEOT KERFEDHBERUMRIEE =TT
W&,

TNZTNDFROFEICS Cle T N EHE L zRigEx
AL (EBRNITEETE2 70—/ YWAZ Y Z— REFRDIT
HIETHREDEM. QHRNIEEE L LT aERHFAH
EERRIEDEFISA TESAMOERZ BZEE LTVET,

21ERICIE HFIE LY 2 OFBBEHICB N TEREHET
[SAENAABEMDIRINTH Y HENMEEBE LA
MOBEIF. SETCULICKELGHEDEFEEINET,

HFERLTOT T LTIE BROZ—XPRNUCED LI
BB LISHOREEBIELTVET, REE. B2 #BFEk
UIERBFEOANEFZRR L TVET,

REMTOT S LT FTHERIR2ZFEE T DIELHmNFERT
IFEHAMFR ICHEEEFRFICBI 52— ET. T L TR
ERAESFRIE T ST IE. EREMESICIBE I NS L NIVOMS R
NHEKXZEFNGERICL T KERFEDHE - HERiESEE
ToTVWET,

REETERM
RIFIERIZIE T2
1. BAT L RRIBTR 28BS K UHEBNERF IOF 1T L
185 58 TI0BMILL EHEGT B
2 B | EROBMERE L. BRI ERE L TH
XEELBEARICEHRT N BLE@P)OPHHNES
ENs.

%%ﬁﬁ@?%#
1. 8311 1 HEBIBTSR 1 8B A SIS T B

2 R | EROBMIAIS L SR AIEE L TRX
BELBEHARICART NI BLEPOPUNMES &
N5, RERRET DIEEEEERIEIETHI B
NIRREREE LIFEBOSNLEITOVTIE, 3F
FBCHLOFMEREGT 5T LEAETH S,

Mathematical research has played a fundamental role in
many advances in natural sciences, medicine, engineering,
and the social sciences. The master's / doctoral program in
mathematics covers four major areas of pure and applied
mathematics: (1) algebra, (2) geometry, (3) analysis, (4)
mathematics of information.

Students enrolled in this program select one research
theme in modern mathematics and conduct original
research under the supervision of faculty advisors.

They study mathematics through lectures and seminars
delivered and organized by faculty members. They are
encouraged to challenge themselves with fundamental
problems as well as more specific research questions, and
are expected to produce high-level results in their areas of
study.

Requirements for the Degree Program

Master's Program (MS degree) - 2-year course

1. Program Requirements: Students must take a
minimum of 30 credits from courses in various
mathematical fields, including advanced research
seminars organized by faculty advisors.

2. Master's Degree: Candidates must be credited by the
courses above, submit a Master’s thesis, and pass
a thesis defense examination to receive a Master’s
degree.

Students who wish to continue their research and
advance to the three-year doctoral program must
pass the entrance examination.

Doctoral Program (PhD degree) - 3-year course

1. Program Requirements: Students must attend
advanced research seminars organized by research
advisors.

2. Doctoral Dissertation: Candidates are required to
submit a dissertation in their research field. The
dissertation must demonstrate the ability of the
candidate to conduct independent research in
mathematics. Candidates must pass a dissertation
defense examination to receive a doctoral degree.

Students who show rapid progress may complete
the doctoral program in less than three years.
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Faculty Members and Research Fields

{XE% Algebra

FALL 72 - B8 AKIYAMA Shigeki
e TV O— NEER, $FICZDIBREE, 21
D27 R

o ik, T)bd— FER. 21UVY

Number theory and Ergodic Theory, in particular
the interplay between them. Tilings.

Q, Number Theory, Ergodic Theory, Tilings

BF & : BUE MASUOKA Akira

Ty TREBOWE (BTE. M5 - EHHOT7ER
DEREED),

Q Ky 7. BRA¥—L, HH0T7ESR

Hopf algebra theory, including its applications
to quantum groups, and Galois theory of
differential and difference equations.

Q, Hopf algebra, group scheme, differential Galois theory

Carnahan Scott Huai Lei : #3512
CARNAHAN Scott

L= v A > RBEE R TERAEL H35,
Q L=V v AV, RESA, HRAK

Moonshine, automorphic forms, algebraic
geometry, vertex algebras, conformal fields.
Q, Moonshine, Algebraic geometry, Vertex algebras

= B :5EEF MIKAWA Hiroshi
E<TE

Prime Number Theory.

IRA  BEKEB : Bi3 SAKAMOTO Ryotaro
Hah, ZEEH
Q ¥k, HEIEIR. Selmer B, L BIMK

Number theory, Iwasawa theory
Q, Number theory, Iwasawa theory, Selmer group, L-function

{EiE K8 : U8  SAGAKI Daisuke

1) — 5 - EF B DA D EFRNVRITR.
QBFT7 71 VB BRBE. /SEE

Combinatorial representation theory of Lie

algebras and quantum groups.
Q, Quantum affine algebra, Crystal basis, Path model

WA SE:¥® YAMAKI Kazuhiko
RIS AFADELT & FET IV F AT AW
Q, KM, 7S rO7 %6, IETIVFAT ZAHEME, FOEhIvE

Avrithmetic of algebraic varieties and nonarchimedean
geometry

Q, algebraic geometry, Arakelov geometry, nonarchimedean
geometry, tropical geometry

A+t fE2—BR : 58BM KIMURA Ken-ichiro
FREZARDKEE, ChowBEI<EIT B,
o {RBBY A TIb. EF—7

Algebraic geometry and number theory:Study
on K-groups and Chow groups.
Q, algebraic cycles, motives

E=F T BhE  KANEKO Hajime
PRATEIER. R (C— 1R Thsm & HBHEEGR.

Q, BRHTEGR. —1RSTER. BREGR

Analytic number theory, in particular uniform
distribution theory and transcendental number
theory.

Q, Analytic number theory, uniform distribution theory,
transcendental number theory

=R FBtd : Bh% MIHARA Tomoki
PHEREMT. pIEREAL. pERIR

Q, ik

p-adic analysis, p-adic geometry, p-adic
representation

Q, number theory

M2 Geometry

#H/0 lig—: #E INOGUCHI Jun-ichi
HEIRAITED R,

o, AR A, EHMA

Theory of Integrable Systems.

Q, Integrable Geometry, Discritized Differential Geometry

NiFE —%2 : #¥  KAWAMURA Kazuhiro

BAFH b ROY— - BEHZEEORM T - (B
AR E R

Q MEAFH F ROV —, BIBZERMDEME

Geometric Topology, Geometry of Function
spaces and Topological combinatorics.

Q, Geometric Topology, Geometry of Function space

HIF ez : #3IE  TASAKI Hiroyuki
ZELEOMS AR R BES,
Q, WMAF. WMIRAF, WFRZER

Differential geometry and integral geometry of
homogeneous spaces.
Q, differential geometry, integral geometry, symmetric spaces

INEF BB ONO Hajime
WMORMAF, FITRE —< VRO FERE,
T — 7 — SRR A ARSI E

Q Mo, BT —5—HE. BEELIAHE

Differential Geometry, in particular the existence
problem of canonical Riemannian metrics.
Kahler manifolds, Sasaki manifolds.

Q, Differential Geometry, Canonical Kéhler metrics, Canonical
Sasaki metrics

BH B ERIR ISHI Atsushi
BEXRTT b RO Y — OB ER.

Q ERT b ROY—, BUBER

Low dimensional topology, knot theory.
Q, Low dimensional topology, knot theory

BT B&:#HIE TANGE Motoo
ARTEHRED/\> RV EWAIEE. T— > Fifi,
Q {ERTT b ROY—, 4RTHIRE

Handle decomposition and differential structure
of 4-manifold, Dehn surgery.

2. Low-dimensional topology, 4-manifold

DU O R REESE
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BRI Analysis

O%  Geometry

F EKXK:HEZE  HIRAYAMA Michihiro
NERER, T)VT— NEH
o IIYtOE—., EEiEE

Dynamical systems, Ergodic theory.
Q, entropy, foliation

MW KF : SERT AIYAMA Reiko

HIE S K UED SRR DD AR,

o, MO, BHSHGE

Differential geometry for surfaces and submanifolds.

Q, Differential geometry, submanifolds

B 40 : 8% KAKEHI Tomoyuki

KFRZERE_E DD AR, DA,

Q, AR, FAFNRRAT

Differential equations on symmetric spaces,
Integral geometry.

Q.G ic Analysis, Harmonic Analysi:

B A B8 HAMANA Yuji
Q SVHELYA—Y, HEEGBE
Probability Theory

Q, Random walk, Diffusion process

BRIE BUEP - AEHUE  KUWABARA Toshiro
EEPRTZ AL I F A P TER DRI
LT

o EREFL. WHRE. HEFILF=y /14K
Representation theory of noncommutative algebras
and vertex algebras via microlocal analysis.

Q, deformation-quantization, W-algebras, rational Cherednik
algebras

T BEE : Bh3  TAKEUCHI Yuya
SEERM PRI & Z DR DA

Q R, STHIEERIT. CR 6

Geometric analysis on strictly pseudoconvex

domains and their boundaries

Q, Geometric analysis, Complex analysis in several variables,
CR geometry

WA X H#ZE  YAMAMOTO Hikaru

WRREF, FIHRERF S EAFNTO—,
o WS, BHS Y5 YT 1MIBHE. I 5N
YRR, Uy F IO~

Differential geometry. In particular, special geometry
and geometric flow.

Q, Differential geometry, Special Lagrangian submanifold,
Mirror symmetry, Mean curvature flow, Ricci flow

KEF ZFE—:5BET NAGANO Koichi
K —< 58 & VIR R D& a2,
Q )= U3k, 7LIY Y FO7ZEM. CAT(K) =R

Global Riemannian geometry and metric geometry.
Q, Ri i ifold, Al di space, CAT(k) space

Il =% : % TAKEYAMA Yoshihiro
RERRIRGR. BLUZTOHEBYIES - BERTGTEN
DIGA

O, 1SARINGR. BIEWER. ¥

Special functions and their applications to
mathematical physics and number theory

Q, Special functions, Mathematical Physics, Number Theory

AT  (R:HEHE  KINOSHITA Tamotsu
MBI ATRRTA, T —T L b,
Q, iBEFAARHT. SRINARIT

Hyperbolic systems, Wavelet.
Q, Microlocal analysis, Harmonic analysis

B85 TEHE - RIS FUKUSHIMA Ryoki

B, L<ITT VA LIREICREY B
o HER, 5YALRE AREFE 9H

Probability theory. In particular problems related
to random media.

Q, Probability theory, random media, large deviation,
homogenization

HYH ST : Bh2W MATSUURA Kouhei

WV TBRER, T« o LR BREEED
DHAECRTEICBIE Y B AT

Q IRV IATBE. Fr UYL, BIFE, BREAELD
iHGAE

Symmetric Markov processes, Dirichlet forms,
analysis related to diffusion processes with
boundary conditions.

Q, Symmetric Markov processes, Dirichlet forms, Analysis,
Diffusion processes with boundary conditions

@ 3 U 73- z{; B- gD



BIE &R  AOSHIMA Makoto
RETRIF KRBT — 2 BXRTTHETREA.
o RIS, KAULEN T — 2. BRITHIRRT

Statistical science, Large complex data, High-
dimensional statistical analysis, Asymptotic
theory.

Q, Statistical science, Large complex data, High-dimensional
statistical analysis

IBE =5k HRUE  SHIOYA Masahiro
NI SR, FHCEIRE S 85 & EREMOMI.
o, NEMKEH. WMEESER. EAEN

Axiomatic set theory, in particular, infinitary
combinatorics and large cardinals.

Q, Set theory, infinitary combinatorics, large cardinal

KHE F0= : H#3IE  YATA Kazuyoshi
LEBREN. BRI, SRTTIMERT — 2 BRI
TR,

Q, BRITHEE. EMDH. FRERM

Multivariate analysis, Sequential analysis, High-
dimension low-sample-size data analysis,
Asymptotic theory.

Q, High-dimensional statistics, Principal component analysis,
Sequential analysis

IR K : Bi3  TAKEUCHI Kota
HEERIER. 7). FICRE SRR,

o, WIEREY. E7IVER. REMER

Mathematical Logic, Model Theory, in particular
Stability Theory.

Q, Mathematical logic, Model theory, Stability theory

{EERES  Mathematics of Information

Bl —at : EZIE  OIKAWA Issei
BIERRAT, FrICERERE S MBI LIVF 2%
o, HiERElT, BRERE, FEHHLIVEVE

Numerical analysis, in particular finite element
methods and discontinuous Galerkin methods

Q, Numerical Analysis, Finite Element Methods, Discontinuous
Galerkin Methods

R = :HEBE TERUI Akira
SRR FEULER, M5 - BUBRAFTED T IV
JU XL ERSA,

Q HEMEH, HRNE, B - BEMAHE

Algorithms and applications in Computer Algebra,
Symbolic Computation and Symbolic-Numeric
Computation.

Q, Comp Algebra, Symbolic Computation, Sy
Numeric Computation.

holic-

XEA FFE B OHYAUCHI Nao
SEtHIEERIHEESR DBayes i 7 7O —F H 5D
B,

Q, Ik, #ESE. #aE%

Study of statistical non-regular theory of
estimation by Bayesian approach.

Q, truncated distributions, asymptotic variance, asymptotic loss

DU O R REESE
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PIEZZE o095 L

Master's / Doctoral Program in Physics

PBFRMATOT S LTIE. BARDBRLBRETICEITS
MELZDEERNRE L. TNOHRE D BAERZHEBT 5
fetb FmRF RF R M FE TS AR ESOYBEEEDE
ICh HEREMREHBT LT o CVET, &feo BRRFA
IERREME. EFRIFRINTISRRERE. RIS,
B FHIPR ME - MRS BABEEENA S BE
BRMARHICBV T EERERARDOARAE N THOHNT
WET,

REMTOTZLDAYF 25 LE REMITRRENTL
9, FIHIRRIE 2 FRICIE. ERBEZEE L ORL R
DOERZZSNEFARIC. BPFIRBEZREEL TREDEFIDHFIC
B 2BEGMHEBE L. 2ERHERR =B LR E L
TEEHET T, BERE 3FHTIE HEICLHBHETIEED
HEITARZTVD TORREZELHRIICE EHET,

REMTOT T LOFRE LT BRNGHERELZ H#
EENTWBTENBIFONET, FELRVERNSZTNIC
2 L. BN~ THIRE L TRET O &
LHYVET, Ffol BRERHEGTE TCORRREROBEMB I HESE
ENEY,

5 LT, BARZOER TH 2 MERZFU. WAL
BRSO AT EIF. KF - IO REROERLVD
FTHRECBELEIIMEALE LCERELTVETY,

FEETEHE

RIFIERIZIE TR

RSB SUBERR B, AR B, SPIREH 53080 E (K
BRI OOF 17 LB P S S — 18 RH0
SPIDBRIFE || D12BMEED) EEG L. ELTHIER
HLTZOBERVBRARICART L. B+ BF) 0P
EEGLT. BRMET LBVUET, BNEEE EF LR
SNIBRERBCHET T BT LN TEET,

BRHSREE TR

& B OFPIDBIIFIZIIV VD18 £ E15 L, BLa~%E
RULTEMT DL, BT (BF) ORUEIEL T, BRET
LY ET, BNIHRERE LFLROSNEFIER
HCHLET T DT LN TEET,

The Programs in Physics offer high-level education
and opportunities for students to study and understand
fundamental properties of matter under various
conditions. The quality of the Programs is ensured by our
intensive research activities in a broad range of physics,
including particle physics, astrophysics, nuclear physics,
condensed-matter physics, plasma physics, and biophysics.
We also offer the Cooperative Graduate School system,
in which adjunct professors at the Japan Atomic Energy
Agency, National Institutes for Quantum and Radiological
Science and Technology, National Institute of Advanced
Industrial Science and Technology, RIKEN, National
Institute for Materials Science, Nippon Telegraph and
Telephone Corporation and NEC Corporation provide
research and educational supervision.

The curriculum in the Physics Program is systematically
organized. In the two-year Master's program, students
will master fundamental theories and basic experimental
techniques. They also start research on subjects in the
field of their specialty. At the end of the second year,
they submit a master's thesis. In the following three-year
Doctoral Program, they will pursue advanced research
topics under the close supervision of their thesis advisors.
At the end of the Program, they submit a doctoral thesis.

One of the characteristic features of the Physics Program
is its high research activities through international
collaborations. Many graduate students join these
projects and carry out their research as visitors to foreign
institutions, such as Brookhaven National Laboratory in
USA and the CERN Laboratory in Europe.

The students are provided with the opportunities to train
themselves and become academic researchers and highly
skilled professionals, who will be able to pursue their own
original researches and to apply what they have learned
to the problems of the real world. We are committed to
achieving these goals.

Requirements for the Degree Program

Master's Program (MS degree) - 2-year course

1. Course requirements : “Collogquium on Pure and
Applied Sciences”, 1credit and “Seminar on Physics”,
1credit. 12 credits from “Special Research 111" in their
own field. Total of 30 credits or more including those
specified above.

2. M.S. thesis : After having acquired the required credits
of courses and seminars, the student should submit a
M.S. thesis and take an oral examination.

Doctoral Program (PhD degree) — 3-year course

1. Course requirements : “Special Research Ill,IV,V". 18
credits.

2. Doctoral (PhD) thesis : The student should submit
a doctoral thesis and take an oral examination. In
normal cases, it will happen during or at the end of
the third year in the doctoral program. However, an
exceptional student can submit his/her thesis a year
earlier.



HEBLRADTE

Faculty Members and Research Fields

FRIFYIES  Particle physics

IEEW Theory

-y

52ER  Experiment

GiF ESE : 8  ISHIBASHI Nobuyuki

B | ROBDOERSXIERDEARNENL
|9 2%,

Superstring theory: study on fundamental
formulations of string theories using string field
theory.

BEL ZHE : HEHIE  ISHIKI Goro
BRI - (THNEEL - 5 — /B AIS

Superstring theory, matrix model, gauge/gravity
correspondence

a0 #7Y: H#EBUE  TANIGUCHI Yusuke

BT —VER. BTQCDICHV) 5B REEEE
BIRKRDHR,

“Lattice gauge theories. Study of finite density
phase transition in lattice QCD.”

&l RER:HEHUE  YOSHIE Tomoteru
BFEFBNFOMES 1 L—3VIcL b/
RO RO,

Research on hadron physics, based on numerical
simulations of lattice Quantum Chromo
Dynamics.

KEF 552 : BhEL  OHNO Hiroshi

BRBE - BERTQCDIC K 238LMEEIERDE
fERIBZE,

Numerical study on the strong interaction with lattice
QCD at finite temperature and density.

ZlIl S : 28 UKEGAWA Fumihiko
E— LAEZRARES A B e R YRS OER
HIFAZE, R TASEBROBERIL ZNERR
DERIT - YERARIDER, R THEIC L
BFHOELDIERE,

Studies of elementary particles via colliding-beam
accelerator experiments. Testing the standard
model of elementary particles, and searches for
the laws of physics beyond the standard model,
eventually leading to the understanding of the
history of the universe

g S :ZUE  KURAMASHI Yoshinobu
BT — 2 B
Lattice gauge theories.

G RA I8 ISHIZUKA Naruhito
BFT— T B
Lattice gauge theories.

LG [ EBUE YAMAZAKI Takeshi
BFT—VERICKB/\FOVDOEBEDOHE SR
M FIRAEIR SR 2B A IR

Research of hadron properties and search for

theories beyond standard model from numerical
calculation of lattice gauge theory

%5 (BEE : BI¥  ASANO Yuhma

R IERER DB Z B A TCE UL DA, KFICHE
TS K UEBRZFEIC K B 1TFIEEI DS,
Research on non-perturbative formulation
of superstring theory, especially on matrix
models by means of analytic and/or numerical
approaches.

EF f25 : BhB  MOHRI Kenji
BIEADH S 7Y 228 MEDBIZE,

Study of Calabi-Yau compactifications in
superstring theory.

KA 50 HEBIE  TAKEUCH! Yuji
FRFMEBICRIT 2 REBRNAER. KICFEER
Za— b/ BRERER RURHIZRRF.
Experimental research on elementary particle

physics, especially search for cosmic background
neutrino and development of related detectors.

by I RBFRFNOEBEFRTH ? T amee— s

CERNBFZERrDLarge Hadron Collider (LHC) MATLASSEER &, 2018F £ CELORIX/ILF— 13 gi Wf__'_"~'_‘_2_5\:ﬁ:i:zsm_,-°‘i,_.-if __

TeVTDBRT - B FERERREZT L. £y VT ABW/ZHFH KUBIMRD Y + — 7 B L Utau g )

NTICEEERE5Z5CEEASHICLE (NESR), HHSAMREELEMBA TEftau. E e __,,r;‘f‘ T

bottom, top& v 7 ZHEE DR HMESE L 122020 TH 5. E ol :

g £ () used for quarks.

8 wie | E

e § 14 -‘

LHC-ATLASRBR CRIESNfc b v VR EDT TV URF—IHF L DREEDRE, ' l I L ]

FIROTTVZF (v ERODEBLE Y YAPEX TV BT LERLE, fi.01 I 1
Coupling strengths of Higgs to fermions and gauge bosons measured by the LHC-ATLAS 107 1 10 10°

experiment. Higgs gives masses to 3 generation fermions as well as the gauge bosons.

Particle mass [GeV]

UINO RS
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FHTYIES  Particle physics

S2ER Experiment

R F0Z : #3848 HARA Kazuhiko

LHC-ATLASSRER C DRI FHFZE, ATLASERHZED
B8 E S OTERINEBRBOT DD ) I HE
RIRHERDRIF.

Experimental particle physics at the LHC.
Developments of silicon detectors for ATLAS
detector upgrade and for future accelerator
experiments.

ERE 5E5E : BhE  1IDA Takashi
FHEER_1— M /BERERRER —a—h
U/ DIAZSTEDHRRE, GE5CICY Y FL—
> 3 VRO,

Search for cosmic background neutrino decay,

study of Majorana neutrino and development of
scintillation detector.

(KB 48 : 38EM SATO Koji
LHC-ATLASSRERICHIT 5. BEDRRCHD L v
5 ZKF OHE, 51 LUHIERORE,

Studies of the Higgs particle, searches for new
physics with the ATLAS detector at the LHC
experiment.

& TRWE : B)B  HIROSE Shigeki

LHC-ATLASSRERD 7 — 2 & AWM b v J AEED
RRNBEERE. SLUOBBELHCICAITZ )
VR ERUMRHEE DT,

Precision tests of the Higgs mechanism at LHC-
ATLAS, and research and development on silicon
trackers for High-Luminosity LHC.

SFEHYIEE  Astrophysics

IBEH Theory

AT/

&3 Observation

B4 2 - BUE  UMEMURA Masayuki

FHE—MARE. FiatRE. EXT S v I R—
JVREZRRICBE S 2 BEREIZE. GO UICFHEY I 1
L—2 DA%,

Theoretical study on the formation of first-
generation objects, primordial galaxies, and
supermassive black holes in the universe. The
development of a cosmo-simulator.

F  IEX:HEHE MORI Masao
SREIODFRL & LIS RIS B IRREFEE,

Theoretical study on the formation and
evolution of galaxies in the universe.

Sl #a - EBUE YOSHIKAWA Kohji
A= I Z—FHITH DFEBELME S TIT
SRR DB,

Study on the formation of cosmic structure and

clusters of galaxies in a dark matter-dominated
universe.

D—0%F— FPLFHUT— B
WAGNER Alexander

SRAFEARIAGN 7 « R/\w 7 OEIERENF S 2
L= a3 BRI TSy I R—IbI Ty b,

Hydrodynamic simulations of AGN feedback in
galaxy formation, radio galaxies, astrophysical jets.

AF RK : #IE  KUNO Nario

FICBRIC K HIWAR - RIS T2 2/
E - BRICEY SEAINERR, BElRT oL
DEFFTES KU ZOHE,

o mERRS

Observational study of interstellar medium
and star formation in the Galaxy and external
galaxies using radio telescopes. Promotion of
the Antarctic Terahertz Telescope project and
Antarctic astronomy.
Q, Observational astronomy

KAHE 2: ¥ OHSUGA Ken

T2y 7 R—)VEEMRS LUENHNY T v
M EKXTZ v R—IVERICEET S IEREIBAE
Theoretical study on the formation of

supermassive black holes, black hole accretion
disks, and relativistic jets

KB FHid: #EHIE  YAJIMA Hidenobu
SRR S FHABRICBI T 2RV, 55
VICFEYIESY & EXORET,

Theoretical study on the galaxy formation,

cosmic reionization, and interdisciplinary science
between Astrophysics and Medicine.

{85  E: B3 FUKUSHIMA Hajime
2M L KERSFAICET 2ERNEZE
Q EMfA. XHEEWAN. BiRGEHT

Theoretical study on the formation of star
clusters and massive stars.
Q, Star clusters, massive stars, and radiation hydrodynamics

874 Joth : BIX HASHIMOTO Takuya

ALMA®JWST75 & DAL R % F LN iR
P& FEBEREOEANZR. B5UICEEBT 2
NV BEBFSTEDHEE,

Q WAXXF

Observational study of galaxy formation and
cosmic reionization using large telescopes
including ALMA and JWST, and promotion of
the Antarctic Terahertz Telescope project.

Q, Observational astronomy



[FFIZIEE  Nuclear physics

b

ES

Theory

Experiment

hfg 2 4% NAKATSUKASA Takashi

ZIBIE - BRIS. BFOPEFEICEDS T TV
S SHREROMR L FTEEIET,

Theories for nuclear structure, and neutron
stars. Theoretical researches on many fermion
systems. Computational nuclear physics.

Ak BUZE : HE3UE  SHIMIZU Noritaka

RIRRIRASHIC K D RFIZBEDRBL, B
FEABREDMIBREDRF,

Q RFIAGEER. ARERIEEEE, BEFSHME

Nuclear structure study with large-scale shell-
model calculations and development of numerical
approaches to quantum many-body problems.

Q, Nuclear structure theory. Large-scale shell-model calculations.
Quantum many-body problem.

BEE {84 : BhZ  HINOHARA Nobuo
RLEMOWEIEICRE T 2 IBRHVAZE
Theoretical study on structure of unstable nuclei

IR E— 38 ESUMI Shinichi
BIRINF—BAF VERERBWN =T - J
W=7« TS5 X DARE,

Research on Quark-Gluon-Plasma with high
energy heavy-ion collisions.

& 370 : EHUE  SASA Kimikazu

IREBEENITEIC L 2 FEGERZEDITE T
DISFA. IRBFEIZ, 14 > E— LIGRER, 1
F > E— LMBEDIEDRF,

Accelerator Mass Spectrometry (AMS) of
cosmogenic nuclides and its applications,
Accelerator science, lon beam applied physics,
Development of ion beam analysis.

#WA BA B TODOROKI Takahito
BIRIF—BAF VEREBWN I +—T -
V=7 >« TS X DR,

Research on Quark Gluon Plasma with high
energy heavy-ion collisions.

Efch 2% - BI#  NONAKA Toshihiro
BIXIF—BA A VERERBWN 4= - J
=%« TSI DR,

Research on Quark-Gluon-Plasma with high
energy heavy-ion collisions.

#0O 15BA : Bh3  MORIGUCHI Tetsuaki
RRTERROIEE & FHETEARDHZE.

Study of nuclear structure of unstable nuclei and
astrophysical nucleosynthesis.

Kt —i&5: 248 YABANA Kazuhiro

RFZOEEE RIS, FHEICBITSTRAEMRE
DIEHIATE, FEMEDHEIERICNT 2518
RFBIRHFIL,

Theoretical studies on structure and reactions
of atomic nuclei, and reactions relevant to
nucleosynthesis in the universe. Computational
studies on interactions between light and matters.

{kik BEZK : BhE SATO Shunsuke
& MBEORESEFRICEE T SR
Q BFZHROIFFHIAFTZIIR

Theoretical studies on light-matter interactions

Q, Nonequilibrium dynamics of quantum many-body systems

IJGR T8 0ZAWA Akira
RREKE — LEE D EARERDIGAEE L FH
TLRB DM,

Studies of nuclear structure of unstable nuclei
and astrophysical nucleosysthesis via Rl beams.

i =th : 8B  CHUJO Tatsuya
Gk—24 « FIb—F > - TZ AR (QGP) DR, &
IX)F—BAF VRIS,

Quark Gluon Plasma (QGP), high energy heavy
ion collisions.

#iFHE B3 : B NIDA Takafumi
BIRINF—BA TV ERERBWN =T - T
V=7 >« TS A DR,

Research on Quark-Gluon-Plasma with high
energy heavy-ion collisions.

IRNyF— J—=N\—b: B
NOVITZKY Norbert
BIXIF—BA A VERERBWN =T - F
=%« TS5 XD,

Research on Quark-Gluon-Plasma with high
energy heavy-ion collisions.

UINO RS
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MIEMIEE  Condensed matter physics

IBEH Theory

K& E: g OTANI Minoru
HEMERNZODDFABRKE BRHEICLS
WIMEAREE, BICEIA S REDREICH W BRI
BRSO A D = X ER,

o HtEMERF. BEABSE. BRILF

Computational Materials Science; Method
development and its application to materials;
First-principles studies of Electrochemical
reactions at electrode surfaces and interfaces

Q, Materials Science, First-principles calculations, Electrochemistry

#2 FE5h : 248 TOKURA Yasuhiro

FEEERDE L/ RTORBTFHREER, I
TEEAF 3y AR, MEEFROIE—LY
R EBFHEENDICALEIET.

o BFHE, BFHE. FTEMINE

Theory on quantum transport and non-equilibrium
dynamics in semiconductor nanostructures.
Quantum coherence in a hybrid system and
possible application to quantum computing.

Q, Quantum transport, Quantum information, Non-equilibrium physics

a0 (@ : #EH848 TANIGUCHI Nobuhiko

F /AT F v —ROEFER. BEFHF R
R MR, EFEERIRROER. FFEHETR
ROER., YRR,

Quantum properties of nanostructure
systems; Quantum chaos in condensed matter
physics; Quantum phase transitions; Theory
of nonequilibrium quantum phenomena;
Fundamental theoretical aspects in condensed
matter physics.

FXE B8 : B HAGIWARA Satoshi
ERREICH I 3 BRI RISBROE— RN

5%,

o tEMERE. BEAMEE BERLE

First principles study on electrochemical reactions
at electrode/electrolyte solution interfaces.

Q, Computational material sciences, Density functional theory,
Electrochemistory

B0 0R% : Bh2X  MIZOGUCHI Tomonari

BT RNNEREDERIZE. FUENRZE (L7 -
T IWEDER, 7571V BF(REV)K—
VR, BIREEFHR. IFV T« v I EKBEE 2
FREVR AN, MROY A VEREG L)

Quantum theory of matter: Theoretical/numerical studies
of quantum phases of matter (theory of bulk- edge
correspondence, graphene, quantum (spin) Hall systems,
strongly correlated systems, exotic superconductors,
quantum spins. Berry phases. topological insulators, etc.)

SH [Eth: Bj#  YOSHIDA Tsuneya

EFERIERDERIEAZ. BENRE (LY -
Ty IRGOER, 7771V BF(AEV)KR—
VR, BEEEFR IFVT (v I GEEE 8
FREVR AR S RADAIVEGEE L)

Quantum theory of matter: Theoretical/numerical
studies of quantum phases of matter(theory of bulk-
edge correspondence,graphene,quantum(spin)
Hall systems,strongly correlated systems,exotic
superconductors,quantum spins,Berry phases,topological
insulators,etc.)

[EH Z:#YE OKADA Susumu

SITEMBRZROFEE AV / AT —ILED
nEERET SRR, i DF T/ AT — U
A EfERm/ REDEFIERR,

Computational material sciences of molecule,
nanoscale materials, surfaces, and interfaces
based on the first principle total energy
calculations.

#18 =5, : & HATSUGAI Yasuhiro
LEOBFH. TXVTF 1 v I EERTREDES
8, LT — Ty IR, N —(AEED&ES
B8, RAEEETROKENZE, WRELT
i 7571V, BFREY) A— iR EXTE
HEREEGE, TSR L— FRELE,

Condensed Matter theory; Characterization of exotic
quantum liquids; “Bulk-Edge correspondence”;
Geometric phases (Berry phases); Numerical studies
of correlated electrons. Graphene, quantum (spin)
Hall states, anisotropic superconductors in low
dimensions and quantum frustrated systems.

& MBI GAO Yanlin

STEMBERNZOFEZAVN S/ AT —IVIED
MERT EERRR, BICERBRTCOS /X
TIVMEDEFRELZAFTI VA,

Computational material science of nanoscale
materials based on the first principle total energy
calculations. Electronic structure and dynamics of
nanoscale materials under an external electric field.

Full 5280 : BhE MARUYAMA Mina
SHEMENSEOFEERN S/ A —IED
MRS SRR, R & S EEEDIEE
HERR BT AT E D AR,

Computational material design of novel
nanoscale materials and physical properties of
hybrid structures consisting of low dimensional
materials based on the first principle total
energy calculations.

SH 7% : B3 YOSHIDA Kyo
IEFERMEIIRT. EROMEHER. HORRDIS
DETFHo

Non-equilibrium statistical physics; Statistical
theory of turbulence; Quantum field theory for
dissipative systems.

BOEET LN TARFEERICROFEARISES LD EET

IOI I'ol - - o wo — o <~ gl g—

? ? ? \VaRvVanyd THYI NV Ty IS FARAYVAIVERESERT 5,
9"0"0'0" "o *—;“—-«—-‘ - Symbolically speaking, decorated honeycomb lattice is a square root of
&, LA, ,z‘ o = @ A A AN doubled Kagome and honeycomb lattices. Topological properties governed

Y U 3 VARV ARV by the bulk-edge correspondence are inherited as well.

O, Lo, 0 W A S

o o VAR Tomonari Mizoguchi, Yoshihito Kuno, and Yasuhiro Hatsugai, Phys. Rev. A 102, 033527 (2020)



YIMEYIBEE  Condensed matter physics

SRBR Experiment

#HEH S3ER : ¥ KANDA Akinobu

7571 VEDRFEMEICHTSH BF - ALY -
BIEEETF (7 —/\—N) DEFHEERKOMEEH
Eo N (AVRIEY V) BRI E T 2ETHRE
EEIRRDFREZ DT /I\A ASAICA 3R,

Electron, spin and Cooper-pair transport in
atomic layer materials such as graphene. New
superconducting phenomena and their control
in mesoscopic superconductors.

SR & :#4%  MORITOMO Yutaka

SRAERAYIERY | MPBE DR[OS TRV F T
FFVFILAAVE L S RUDLAF
B, BRAREL. ABZTRME) ZREET
%, MBFEEL L. BFE—LZRELMHET
1 - BE#T. 7/ \A RDEMFEAT Do

Strongly-correlated physics: Development of energy
and environmental material (Lithium-ion secondary
battery, Sodium-ion secondary battery, Organic
photovoltaic, thermoelectronic material) from
the view point of physics, Our lab. develops the
material, evaluates and analyzes the material with
use of quantum beam, and make a trial device.

INEFE HE - 43S ONODA Masashige

BMEERSA, BRI | e ERETR =R
7B, BRI, EREETRETELRE
B), WOICEFAEVROSHNHE (RS
1B, BFACVHIER, EREEMRT. H& - BX -
HAESZFEETD).

Physics of magnetism, materials science: Microscopic
investigations for functional materials system
(rechargeable lithium battery, thermoelectric material),
correlated-electron system (novel superconductivity),
and quantum spin-fluctuation system.

FE A8 : HHUZ  MORISHITA Masashi
(RS | BTk - BTEK (NUDL) IKH
i BIER TR, ISR L BT
ROOFIR & EH,

Low temperature physics: Low dimensional
guantum phenomenon in quantum fluids and
quantum solids (helium) which appear with
structural control.

Il F0=E: FBEF  HIGASHIYAMA Kazuyuki

KEWMES | KEWHEICHTHENICET 528
HIAZ,

Surface Physics: Experimental study of disorder in
surface structures.

IR i : B KOBAYASHI Wataru

SRIBEEFRICE T 2MERR LT EMIEDRR,
EeE BV ABIEMRIT BT - A 74 >V EXDIFE
SHAID S, B GHREER. ABREMRE LU
7B OREZT S,

QB (4R, HEH X REHF

Study on novel physical properties of strongly
correlated electron system and development
of energy materials such as superconductor,
sodium-ion battery and thermoelectric materials.
Q, thermoelectrics, ion-secondary battery, synchrotron x-ray diffraction

EA {&—: B  TOMIMOTO Shinichi
BN EEGRTEE (BTHAF. BT
Ry M) D71 L MDY, Ko, AEBERSR
DFZE,

Spectroscopy of semiconductors: study
of ultrafast phenomena and spin-related
phenomena in semiconductor quantum
structures.

Y ZE8 1 FE  NISHIBORI Eiji

HWIERT | BICRERBAEZFIAE LIMEDR
FECF) BFDHDMERIC K DMERFHE,

Structural Materials Science: Accurate
structure analysis in materials science using
the world-leading synchrotron X-ray facilities
(e.g.SPring-8).

MR GE5 L ERUE  IKEZAWA Michio

FERET Ry b PFEERADFEERFHIDL S
GERTRTCESNSEFMRPAE VFiE%
LM EORL—Y—ERAVCBERD N
EEWRODETBEEL—T—DHEE RV THA
SHINTT B,

Laser spectroscopy of low-dimensional systems
in semiconductors such as quantum dots and
impurity centers.

BfAt  EEKER : E3IE  NOMURA Shintaro

F/ A — bV TR Z BV e BEED
I« AT DSFIRMEF N FEIC K B BT,
FEGR R BFR RFEWE. bAROD )L
BEOYEDERA,

Q F /&, Ut FEG

Studies on optical and spin properties of
semiconductor nanostructures by advanced
optical techniques. Properties of electron
systems in heterostructures, atomic layered
compounds, topological materials.

Q, nanostructures, optical properties, semiconductor

AR P :EERM  KUBO Atsushi

EEREEA A7 A MEBF i kES
SREY - BFF v UTDHRELAFIIRE
7 T I\ SRR A A=,

Ultrafast surface dynamics: Current interests are
the dynamics of photo-excitations of electrons
and surface plasmons and their femtosecond
time-resolved microscopic imaging.

FH FIE: B KASAI Hidetaka

EIAEIERIE | FHCHET R B U e, £ DISERE
EE MRER(ICE D < MERBIER I
Structure and Dynamics: “in-situ” & “Operando”

structural study using synchrotron X-ray
facilities.

F—<R-HUY : B TOMASZ Galica
B S AR A & B N ABERZE
Q, B &R

Structure analysis using single crystal X-ray
diffraction.
Q, Single Crystal X-ray diffaction.

&#l UDHY BRI TOMORI Hikari

BFTH - ARG O T HEAILEL DT ST TV DE
SUREHIE, AV RO 7 A7 — VOIS
MERAIEZ AU e R BB DERGEFIESTHH
Control of electrical conduction in graphene by
introducing local and periodic strain.

Electrical conduction characterization of
atomic layer materials using mesoscopic scale
microfabrication and cryogenic measurements.

UINO RS

SDISAUd Ul weidold 1e10100q / S,191Seyy
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MIEYIEE  Condensed matter physics

52B% Experiment

AP Fih : BIE  NIWA Hideharu

a7 AL TRILF—HEDEER PEHER
BOM, FFICHXRDICEZ AL R AR
FEPZREBBEIB DT DG, BETEFIRE
(518

Study on active sites and reaction mechanisms of
energy materials. In situ and Operando soft X-ray
spectroscopy of fuel cell catalysts and secondary
ion batteries.

HMRiIEE  Biophysics

Sl B : BT SHIGETA Yasuteru
E—REBEHTENFEERLE L E2TFENIESY
DEFHE - IR,

Theoretical and computational studies on

quantum biophysics based on first-principles
molecular dynamics.

2 {BX:BIE HORIYuta

B RISRICENS 7Oy - BF - £ FU
RHEENCRIT 2 IRRIIBTE.

Theoretical studies for proton, electon, and
hydride transfer reactions in enzymatic and
catalytic reactions.

KB 5 : B SHOJI Mitsuo

ERBRORIGHBICEY 2ERNBPAEEFD
FENFEDRF,

Theoretical investigations on reaction
mechanisms of enzymes, and Development of
quantum molecular dynamics methods.

TSAIYIBE Plasma

52B% Experiment

IRA ImiE : 28 SAKAMOTO Mizuki

BRE T2 AIDE LA, HRT S AEHx
\ROTS AR EMEEDEEERICEY 2B,

Studies of fusion plasma confinement, boundary
plasma transport control and plasma-material
interaction.

@ BEXER : AEHUE  MINAMI Ryutaro

BBE TS XD LA, IN# ROFHAICE Y
B,

Studies of confinement, heating, and diagnostics
in fusion plasmas.

IVER #F : S8BT KOHAGURA Junko
BRETIARDEALRASD. XA/ ORICLS T
S A BUIODZ,

Studies of fusion plasma confinement and
microwave diagnostics.

FH E5: AT HIRATA Mafumi
RS T 2 ARICHIT 5T 5 ADERR. INE &
& 7S X<EA CIAD DI,

Studies of plasma production, heating, and
diagnostics for fusion-plasma confinement.

&

Rk 3@ : 43T KARIYA Tsuyoshi

BREEBICET 517 DRIMAEBDORFEL
75 A MBADBRRE.

Development of microwave heating system and
its application to plasma heating on the fusion
devices.

Sl IEE D HEFIE  YOSHIKAWA Masayuki

BT IZIZ—TSAIDEALAD. HH - A

IO L—H— HFE— LI KD TS A2
RO TS5 AR FABHaEDHZE.

Studies of confinement, spectroscopy, laser,

particle beam and microwave diagnostics, and

plasma fueling in tandem mirror plasmas.

BE =B :58EM NUMAKURA Tomoharu

EREEBICEIT ST 5 ARDMARUZH. <
AU R TS A NNBEB DR,

Studies of plasma heating, diagnostics and
microwave heating system for fusion devices.

£/ [Ei9: B3 HWANGBO Dogyun
TSR EMEEDBEERICET 23,
Study of plasma-material interaction.



EFEXFREAT

Cooperative Graduate School System

SEERIRYIBRS 58 Advanced Interdisciplinary Physics

«?

R RIS GR(EEH)
NISHIMURA Shunji (RIKEN)

NReE 37 LWAEER - BiE i8S ¥ e FRRITEOME (RF
BOBER-ZF B XARIG. REEP T BRMERE) .
Frontier research and technology relevant to nuclear
astrophysics using accelerators (magic number, deformation,
decay, nuclear reactions, and high density matter)

HF &7 3R (EH)

IDE Shunsuke (QST)

AR DFEEEEY + U A B LU B MR LBER
7.

Research and development of advanced

operation scenario and performance
improvement of tokamaks.

hEF JRIR ;R (2EH)

NAKANO Tomohide (QST)

BRBE T 5 ARRDRTHFiBR & RAm#Ric
Y 2%k,

Studies on atomic and molecular processes and
impurity transport in fusion plasmas.

Al B8R RS (FF6EE)
MARUYAMA Toshiki (JAEA)
EBREXEICRITZ/NROVINE - 74— &
OHIERO. ¥Ial—ravickdo+—7 -
INFOYVEERAA S I RO

Hadron and quark matter in compact stars and dynamical
simulation of quark and hadron many-body systems.

A HiR @ 3R (8

SAKAMOTO Yoshiteru (QST)

MRS REUFOMEE T S G F ) AT
B,

o BRARLF. BHATSZT

Study on burning plasma control scenario for

fusion DEMO reactor.
Q, fusion DEMO reactor, fusion plasma

VIR SEF  Condensed matter physics

IESH  Theory

ﬂ.‘

52B% Experiment

(B2 f2— : #3i% (BFEEEER)
SASAKI Ken-ichi (NTT)

SRR, /27T h—RYF/Fa—T
EEEZ—T Y M HLVRELENERET 5.
Q557xv, h—KVF/Fa—7

We study the electronic properties of graphene and carbon
nanotube using the method of condensed matter physics.
We aim for theoretical proposal of new and versatile ideas.
Q, graphene, carbon nanotube

VR TE5T  EBUE (B EEEER)
OGURI Katsuya (NTT)

BERmE, i, 7 MOUIEORR, KeB7
JIVARRS KUT SOEBOBREERREL. @R
R EMEDHEFRY (T3 R - S E RS,

Research on ultrafast optical physics, in particular, attosecond
physics. We are investigating lightwave-matter interaction dynamics
on extreme short time scale by various developing attosecond pulse
sources and attosecond time-resolved spectroscopic techniques.

WA [/ ESE (BFESER)
YAMAMOTO Tsuyoshi (NEC)

EFERUEDILA% BIE LIGBEET/\ 1 ADHE,
AR TReA PR AR A2 E A L (. BREIcs
FZEFIL Y FOZ7 ARMORHEET .

o EFHY. BEYEFCY b EBEFEHAY

Research on superconducting devices for quantum information
processing application.

Circuit-based quantum electronics is explored with technologies
such as nano-fabrication and microwave engineering.

Q, quantum computing, superconducting qubit, circuit quantum
electrodynamics

2X RZ 8% (EREEH)
MIYAMOTO Yoshiyuki (AIST)

K E—REAEIC K 5T/ A—RUHRICEIT B
BYmEE FNIC L 2BERLDOHEY 1L — 3
Vo MMEERERICE D { MRIBIE - AL - BEEDESR TR
Electronic excitation and subsequent structural change in nano-
carbon materials based on the time-dependent first-principles
calculations. Theoretical prediction of material structure,
formation and function based on condensed matter physics.

MR MBE  ERIR (BFBEE|EW)
SHINYA Akihiko (NTT)

BNV BEIRVF—HETF - EROER 5L0
F/ 74 b2y I EEE BV RE AR DRI

Research on ultra-compact and ultra-low power
photonic devices and circuits,novel photonic
phenomena in nanostructures.

SHl =X ERE (BFEER)
YUGE Ryota (NEC)

H—RYF/Fa—T. h—R>F+/TZ>%E
A LTe7 /N1 RITRIT B3R, MRS L. P EaTAE.
MOZNSEZMAB LIz —PIRILF— D
5o

Reearch on devices with carbon nanotubes and

carbon nanobrushes.They contain the material
preparation characterization.

DUNOEHEEHES

$2ISAUd Ul wel80ld 1eio320d / SI81sep
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(EZ2(O 095 L

Master's / Doctoral Program in Chemistry

LZIE MEDEE. MBS S TERBDADZALGEE
BT RBFDFLANIVTRA B8R - ERpICHEET 55
BIT9,

LFERMT 0TS LTI E - Dbz, MELE. Bt
F BREHCFDIDDRKEGREHERIT T TEETRL
FEZENRICRAIHOMEET O TVET,

LFZ2MT OIS LOFEE ALZOHREITVEL S, 1L
FMEICOVTOERL SICAICESLFEDEZR P EEH
RFLE  RRFEZ BNORBZAVTERETELT,

LR TOT T LTI BRI — ERELEOHEE
BLTC REMEEDZENAREDER P EFDHEHE
FECHLBEEFIRHEADBENZBELTVET,

FEETEH

RIFIERIZE T2

1 ETMET £ TIc. FIRBLERERA B ORENERF D
O 17 131 8, BRI B DR E 280 L. BPIRE
DYsERE 2BMILLE EFEABOLI S — |, 1l (484),
BRIBRZE |1l (128D BEEFLIF— | (86D &
BHAFBORMU L EIRET BT L,

2ETEHL LT ELRNOBERVREHABRICERT
BT &,

3HANFBBRARE IOV TIBIRERT 5.

4 BNTCEEE EIPT LB SN, ERHEN2ER
BCHETTHTLENTES,

BHREE TRH

I BEORMIEE TIT LFEREFIRB DL S
F— Il (EAD) LPRFIER I GELD. VY —F 70
R—HIL Q8D BLUERESBORRRRE I~V
(BOBM) HE/T BT L,

LETEHL LT BIHRXOBERVEKERICERT
BTE,

3 HANERRIRAZEICOVTERIRERT B,

4 BNFIRERE EP T ERDONFEE, EFHEH3
ERBTCHLETIBILENTES,

IR BREN ) & LT TR LiR
Rz @E - HERNIC—E(E
RENEETT B 7V
A nickel complex performing visible-
light-driven catalytic CO, reduction
to produce CO in high efficiency
and selectivity

K CHAICT5 BRE R TM[FeCol
—RITEEA

Mixed-valence 1D-[FeCo] complex
showing photo-induced single chain
magnetism

The students of the Master and Doctoral programs in
chemistry will be trained both theoretically and experimentally
in all major fields of chemistry, including Inorganic Chemistry,
Physical Chemistry, Organic Chemistry, and related disciplines.
The lecture course includes a variety of lectures and seminars,
which will provide students with a deep insight into the
most fundamental concepts, mechanisms and theories in
modern chemistry. The experimental research activity of
Master and Doctoral programs involves the exploration of
many chemical problems, including study of the molecular
structures and properties of various chemical compounds as
well as mechanisms of their formation. Through the research
activity, the students will acquire modern advanced research
techniques, using innovatively sophisticated instrumentations.
Such broad theoretical and experimental training will educate
students to be highly professional and creative researchers
needed at the present-day time.

Requirements for the Degree Program

Master's Program (MS degree) - 2-year course

1. Credits: During two years each student should
obtain at least 30 credits in total.

2. MS Thesis: After completing all required credits
of courses and seminars, students will submit
and defend their master thesis in the form of oral
examination. This is a standard procedure for the
Master program in chemistry. However, based on
the student's acheivement, it is possible to complete
the Master program in less than two years.

Doctoral Program (PhD degree) — 3-year course

1. Credits: Students should obtain 25 credits of
Chemistry Seminar Il, Advanced Exercise in
Chemistry Ill, Research Proposal, and Research -V
in the own field.

2. Research Proposal: The students will present and
defend a research topic of their own choice outside
the direct area of their Ph.D. thesis. The purpose
of such presentation is estimation of the students'
potential to perform an independent research in
their future.

3. Submission of Abstract of Ph.D. Thesis: The abstract
of Ph.D. thesis should be submitted and examined
by professors in the final year, typically the third
year.

4. The Doctoral (Ph.D.) Thesis: After getting all 7

required credits of courses and seminars, students
should submit and defend their Ph.D. thesis. A thesis
on a subject chosen by the candidate should reflect
their ability to carry out an independent research
in the future. This thesis must be approved by the
special committee in charge of the Ph.D. thesis, and
then this Ph.D. thesis should be presented by the
candidate at the oral examination. After submission
and successful defence of the doctoral thesis, the
candidate will be granted a Ph.D. degree.
This is a standard procedure for the Doctoral
program in chemistry. However, based on the
student's achievement, it is possible to complete the
Doctoral program in less than three years.



NS [BE : 38 KOJIMA Takahiko

BRLREGDEMETOBRICETZROLET D
RISFMEROAEEEEICES T 25158 . JETEE
ROMERELRIL T « ) e aE BB L3 280
FRIEDHERLBRICETTHAEICE T 2R

Synthesis of transition-metal complexes and their reactivity
in various redox and catalytic reactions; supramolecular
redox chemistry of non-planar and fused porphyrins.

ZHR HEZ - BE  NIHEI Masayuki

BREZIEE (75 X2 —) DRI, ROZNS5D
REBHVERTRLIC & HHERER .

Chemistry on metal-ion clusters. Creation of
functions based on controlled assembly and
electronic states.

RO #: 43" SAKAGUCHI Aya

RE - BEMERMIAERE K UL EBRITIC L D
RIGENRENIZ.

Environmental dynamics using stable/radio-
isotopic composition and chemical speciation
analyses.

BER Bth: #35E MOMOTAKE Atsuya
KRB TP R EDRRRES &
544+ 3 ZICETT BHE,

Study on photochemical properties and
dynamics of photoresponsive polymers and
bioactive molecules.

/v 5hBA : BhZM  KOTANI Hiroaki

R BEADREF & T DIMERENDIS
. RICHEBAZER,

Development of functional metal complexes
and their application to photocatalytic reactions;
mechanistic insight into those reactions.

=)l 520 : BIEL MIYAGAWA Akihisa

RS R LTCRMESTAEDRR. FkE
T TODFEBNDHA,

Development of novel trace analytical method
based on physical field. Investigation of
molecular behavior under hydrostatic pressure.

GiE #E : #YT ISHIBASHI Taka-aki
BT - IS FHHIT & 2 REH L OREED

Bz,

Studies on interfaces and condensed phases by
linear and nonlinear molecular spectroscopy.

s &G - 38 NAKATANI Kiyoharu
B SIEICL B/ ERRELE 70
T RO, M ARREERR LAY
L RSO & il

Studies on chemical processes at microdroplet/
solution and microparticle/solution interfaces using
electrochemical and spectroscopic techniques.

GiR EBih: H#EHT  ISHIZUKA Tomoya

RIVT 1) iz EDMetEAZERIB LIEDF
{LF DB,

Supramolecular chemistry with functional metal
complexes such as porphyrin.

S8 iAth : R SHIGA Takuya

BRAEFUHERIERTHIEROBRE ERE
SRIEHDZSEREEIEDZ,

Studies on syntheses of low dimensional
magnetic systems with specific quantum physical
properties and multifunctionality of molecular
assemblies.

KRR =fC: 6 NAGATOMO Shigenori

ERBZ VNV EELUENSDFEERODET VK
DHIES IV NICEIC L BB BEICET HHAF,

Studies on functions and structures of
metalloproteins and their active site model
compounds using resonance Raman spectroscopy.

=R D% : B MIHARA Nozomi
B AR LA IR LTSRS T BRI,

Construction of functional supramolecular metal
complexes through self-assembly.

LI {S&E - B3 YAMASAKI Shinya

BEF—RHEBHIC KV BE ENHEIERZTED
RIBENEHIZ.

Study on the environmental dynamics of
radioactive substances released from the
Fukushima Daiichi Nuclear Power Plant accident.

B —ih: YR SAITO Kazuya
DTEAGOMIELE | AV BEDREMEZD
R, FERTON FIEH & SRS,

Physical chemistry of structure and properties
of molecular aggregates (soft matter, molecular
dynamics in crystal and phase transitions).

31
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ik &4 HEHIE  SATO Tomoo

AV ZAEY 7 ERIADIBE L T DIHEE - )
B FRRF IR T DRAZE.

Studies on photofunctions and photochemical
properties of newly fabricated molecular assemblies
and inorganic particles in mesoscopic scale.

WH =8 MATSUI Toru
ERDTFICHVS DR - BB TEIO
BFHE,

Development of computational schemes for pKa
value and redox potential in bio-molecules.

i IEA : BiZ{ KONDOH Masato

HEEDHEZ BV ICARS LOREICHIT 29
FOBEL LA T3 ADHR,

Study on structure and dynamics of molecules in solution
and at interface using nonlinear spectroscopy.

EM HE5%:Bh3  HISHIDA Mafumi

MREEDFZIECHETDY T EITUTILD
BB X A = X LIS HH%E.

Studies on the self-assembly mechanism of soft
materials such as amphiphilic molecules.

il FL : BdE  ICHIKAWA Junji

TYREIELHETEINTOTRBLULBTRON
W= ERY 2AREHRISOME. BEGEEZET S
DFDHR EBRERRISNDISABICEY ZHR

Studies on acceleration and control of synthetic
organic reactions. Development of synthetic reactions
using organofluorine and organometallic compounds.

A =i 28 KUTSUMURA Noriki

e/ HRRICEE5 957 L+ VRBRIIERI 2 U0
> FOHGt - B EEERE R T 2R ERERR(I S
MOER ; AIRICERGEFERNRISICET 2R

Design and synthesis of orexin receptor ligands
regulating sleep/wakefulness; Synthesis of biologically
active nitrogen-containing heterocycles; Studies on
chemoselective reaction useful for drug discovery.

—F MBS : HZUE  ICHINOHE Masaaki

BB A TR BRI R OB EMDE
B 1BIE. B K UHIEICBE T 2858,

Main Group Element Chemistry. Synthesis, Structure,
and Properties of Low-coordination and Multiple
Bonded Compounds of Heavier Group 14 Elements.

fatt EEE : #EZUE  NISHIMURA Yoshinobu
BRSO READICAICE D RF— - 7o T2 —
ROBTHBE LT 7L F— BB DI,

Studies on electron and energy transfer reactions in donor-
acceptor systems by time-resolved fluorescence spectroscopy.

WAt SRR H#EEEE  YAMAMURA Yasuhisa
AVBEDREM L ZDRER. HTEHEET -
HESAIIEOABRS., SR04 T 88 & it

Structure and property of soft molecular systems,
and dynamics and phase transitions in them.

FFlE {B4C : BIZX NOJIMA Yuki
SR IEEIC £ B ERBDES FREDEEDHZE,

Study on molecular structure of biologically
relevant interfaces by nonlinear spectroscopy.

A WX HE  KIGOSHI Hideo

EEEERAEHCOMDEEE - &, St RO
MR FEIREIB DT,

Isolation, structures, synthesis and molecular
mechanisms of bioactivities of natural products.

7% 5 2E  SASAMORI Takahiro

REMAATR L ANOBEEED LIFTRESRORIEE &
UHRMERIS, BTSRRI ED IR BRSO,

Main group element chemistry. Creation of novel
compounds with unique chemical bondings by utilizing
element properties. Development of unique organic
reactions with main group element compounds.

#EA B H#EZUWE FUCHIBE Kohei
BRERTEANET 2N ERE RO,

Development of catalytic synthetic reactions by
transition metal elements.



Q, XAMMER. EMHEMBEH. FIhIN\1F0I—

Total synthesis, biological evaluation and
elucidation of the mode of action of biologically
active natural products and their analogues.

Q, Natural Product Chemistry, Biology-Oriented Synthesis, Chemical Biology

KiF === B OHYOSHI Takayuki
EYDEIERARM DRI A A DRIR L IEE
1EFARRZE,

o, XAYMLFE, 285K, HiEEEIEN

Synthetic study of bioactive natural products
and structure-activity relationship.

Q, Natural Products Chemistry, Total Synthesis, Structure-
Activity

it &5 : BiZ  NAKAMURA Takashi

BOFY AT LOBEBR LR, B
FLeBA A EFA LIBD FEBBEDHE,
o BHF. BHMENE. SRt

Precise construction of supramolecular systems
and exploration of their function. Research
on supramolecular metal complexes utilizing
organic ligands and metal ions.

Q, supramolecule, functional organic material, metal complex

798 5 B MORISAKO Shogo

EECA - BEAIAHTRICEEDRIR EFRIED
Fh.
o HHTELY, THER(LY

Design and synthesis of low-coordinate and
hypercoordinate organoelement compounds for
new chemical transformations.

Q, Organoelement chemistry, Organometallic chemistry

T—=ZIhIb. TZF A,
o FHLREILFE. 1R, FIVI=UL

Main research in the field of organoelement chemistry of
Group 13-16, particularly low-coordinated compounds,
small rings, cations, free radicals, and anions.
Q, Organometallic chemistry, Silicon, Germanium

FIE ZEJY : BhE  CHIBA Yusuke

D FBERDRET - A, BEEHAREB
FAZEFIR LSS T R T LORE,
Q BRFLFE., HSFRHE. BEEHAR

Design and synthesis of supramolecular
architectures. Construction of functional
molecular systems by fine organic synthesis and
supramolecular chemistry.

Q, supramolecular chemistry, molecular recognition, fine
organic synthesis

BREH f275 : BhE  FUJITA Takeshi
MR AR B LS BRI A RT
SRR,

Qo HEMLE. BT v RILE, AR

Synthetic approach to polycyclic compounds
directed toward creation of functional materials.
Q, Synthetic Organic Chemistry, Organofluorine Chemistry,
Catalyst Chemistry

A s t

HEZ  Organic Chemistry 5
f

. . W =: T 7

SH A D #EEIE  YOSHIDA Masahito U— 5IS—)b: 58EF LEE Viadimir Ya. o

7

LEMEERE LILEWEERANS KUZ0FH 13- 16METRDAEHITRILT. FFicEERRET 5
BEOEMEREEHR F5 57 BERILAN. NABST. HFF >, L

AnsiwayD ul weldoud |eloidoq / sa1sew

EFEIAFZIRARAEYI—

Life Science Center for Survival Dynamics Tsukuba Advanced Research Alliance (TARA)

E5RAEEEE  Interdisciplinary Chemistry

SlF F|a: B8 IWASAKI Kenji
HEEREESZ /N VB, JaxFUETUY
SRFICET BHE. Kt d—2> /o BOk
TEREE, FBI BT IEMEE > ISR %
DISFARAR

Q R, V54T, WEEMF

Study of proteins in soft-tissue sarcoma,
chromatin remodeling factors and a
photosensing flavoprotein. Structural biology
and chemistry using single-particle electron
microscopy and its development.

Q, Drug discovery, cryo-EM, Structural Biology

S &5 : Bh#  YOSHIDA Hisashi

HAREHFAR MO LR RISHEORRIC AT 2
>IN B DTSR
MM, . X RIS RIBEARIT

Drug discovery and elucidation of biological
mechanism based on three-dimensional
structural analysis of protein.

Q, Structural Biology, Biochemistry, X-ray Crystallography

[FE %{E : Bh3Y HARADA Ayaka
BB F MR POXIRZ o T ER D FDIEE
AT

Q U5 CF WA, X ERIERIT

Structural biology using single particle electron

microscopy, X-ray and its development.
Q, Structural Biology
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Cooperative Graduate School System

MEHEEMES  Materials Inorganic Chemistry =SEB#(E® High-pressure Organic Chemistry

UE E= - R (RERSH) NEE B8 - 3R (BERSHR)
AKIMOTO Junji (AIST) KAWANAMI Hajime (AIST)

BRI EM LAY (V) F U LA 7 > EMIEME HBERFAAMEECaERMEZFE LIEB#EED
R BliEL BREEMETRE) OFRMRRER. 2R BEKRREE ZEMREFENBF N1 7
FHREMIFEDRA, EREE - WMERRITICEEY R REH

BHtZR, o BEGHILE. BERMk —BLRE

QUF I LR, B, REELS Studies in Organic Chemistry with High-pressure

and Supercritical Fluids/ High-pressure Hydrogen

Studies on inorganic solid state chemistry

and electrochemistry for advanced functional Production/Carbon Dioxide Utilization Chemistry/
materials (including lithium ion battery positive Biomass Conversion.
and negative electrode materials, and advanced Q, High-pressure Organic Chemistry, Supercritical Fluids,

solid electrolyte materials). Carbon Dioxide

Q, lithium ion battery, oxide materials, inorganic solid-state chemistry

FKEETMESF Surface Electrochemistry BEILI bOZJA{LFE Organic Electronics Chemistry

T & BUR (ERE) SH BT - iR (ERH)
SATO Yukari (AIST) YOSHIDA Yuji (AIST)

BEIRIVF—HMBICETSHEL NV I RT BT PHLEY. BEER/ 1Ty MR E
O—EHOMZE. ./ BEoEEEEEFR LIzt RAVWCEREOBIE - XETHMEICET 2R, &
2T INA RIBEDHIZE LUBMABENEEOEHILY Oy 21k
o LKysZR70-Bit, V7 FRE. €YYV IFINAR FICRET B

Functionalization of solid and electrode surfaces; VI EY HESGZS L8 B, 25 B

Redox flow battery for renewable energy

Research on structural properties and photo-

introduction; Construction of micro multi electrical properties of thin films based on polymers,
sensing devices for marine environment; molecular compounds and organic-inorganic hybrid
Q, Redox flow battery, soft interface, sensing devices materials, and chemistry on organic electronics

such as organic photovoltaic cells (solar cells).
Q, Organic Electronics, Organic Photovoltaics, Solar Cells

BEREMES 9 F(E%  Nano-Carbon Materials Chemistry Btk RB(E® Organometallic Chemistry

FILS fE2th : RIS (BEHSET) hE 16RTF - AERIR (ERH)
OKAZAKI Toshiya (AIST) NAKAJIMA Yumiko (AIST)

EHRE T/ SRR DRI & 55T, FIREBSBEARDEM E T DORMIZERICET S
o h—KVF/Fa—T. 55TV, %k iz, BEATRCaOEMZiER LITER
LRI HIEDRFERZRE

Development of the functionalized nano-carbons o SR, MU RN

and their spectroscopic characterizations.
Q, Carbon Nanotubes, Graphene, Spectroscopy

Design and synthesis of novel transition metal
catalysts, Development of catalytic reactions
for precise synthesis of new organometallic
compounds containing main group elements.

Q, transition metal complex, catalysis, reaction mechanism

FEHEREMEAAEMES  Photofunctional Materials Chemistry [l #EEEMS2F 5 IL{EZ  Functional Polymer Gel Chemistry

AE  F8R RIS (B R BT ORISR (B

NORIKANE Yasuo (AIST) HARA Yusuke (AIST)

HITIE L CEME S REMEE(L T BWER, B VIRTUFII—2 VT FORY b XA 50
EEFIRT HMEAE. HBEEDNTOTTA> - TAEF OIS BiE LIRS D FH LU
B - AEDTHE BAFH VDR,

Q, AHNALF. FEEEME. TYRVEY QYIETIFaI—%. V7 EARY b BHFTIV

Photofunctional organic molecules especially Research and development of functional
showing photo-induced solid-liquid phase polymers and polymer gels for application to
transitions and light-driven mechanical motion. soft actuators, soft robots, micro fluidic devices.
Q, Organic photochemistry, Photofunctional materials, Azobenzene Q, Soft Actuator, Soft Robot, Polymer Gel




WARABTRZMO 0I5 A 555550

Master's / Doctoral Program in Engineering Sciences / Subprogram in Applied Physics

RERMOESIFI I EDEFBICGHI ANGEWEEES -
5LE Lz, BT, YEBEEHNZ DR THRENZREERIZLT
TR EIZARDBY T, fimEMiOmME TiE. LIELIEYD
BROERNTEROEARNMMEBICEVET L, £fee 70D
EOLGEHRIIMBEZDEDDEEICKRELCFTETHEHDIC
EiEVET, SEEBIZEM OV ILET - WETFY T
072 LIFERRZEE LTOYEZEZDONAERS TED
BRICiiBE L. MEICORA2MENTFEH/N—LET, B
557 I1V—TOMEREFIE. WEAREEMICB VN TEEETEE
ERELTVANEENILY FOZVAGHE - 82T 2 8

FO—LTH 75XVTH $HHBF TR F/ ATV,

F/ 70/ 0V =K BFT/INARAITZHHETIFGE EW
HFHEICDE>TVWET, AT 70T S LTIINBFEDOME &
BEZBADDLIEDRREITDO L EDTES BILVETFE
RRGERENERF OHRE - HNEDEMZHELTVET,

REETEN

RIFASRIEIE T2

1. B BRRE B SLUBT - NEIFEHBOR
BIFAgTEAME L L 0B RIS T .

2 ETRXOBE | 1 OBBEEEG L IRITE TR E
w L. BEHRICERITNREL(TR)DOFMUIN RS E

o ETRNOERIAHRRLERKICRET 5T &

%*ﬁﬁt@“éb\ BNHIRERE L ERDONTE
E2ERBIELRXOBEERIT BT LN TES,

BEEFEE TR

1. PRED  BHREIERIELHRINOEEZEF - 1)
BIZH 7007540 —4—|TiRH L. EXICHRE
REAEDE) L TEWDZEHET 2,

2 BIHRNEES  BraNERE L. BXBESLURRK
HRICERTNIEBL(IRDFUIREENDS, B
HXDEEITBIAREIFERCERT AL ERELT
HH BNIAZEERE EIF e LR oNTE I BHER
BIFEU ERBRICETOFMZIWET 5 EEHTET
B,

23Na RF Coil
Pick-up Col\ '
Transmit Coil

The development of science and technology is continuously
giving us a lot of benefits and physics is playing a major role
in the process. The basic research has been often required
at the top end of the technology, and it can also contribute
to the advance of basics of the physics.

The Subprogram in Applied Physics, Master's Program in
Engineering Sciences covers research fields related to both
physics as a fundamental science and engineering dealing
with applications of the results of physics. Research groups
concerned with optics, optoelectronics, instrumentation
physics, nanotechnology, optical and electronic device
technology, magnetics, quantum beam and plasma physics
are working with organized collaboration and taking parts
of the basis of modern technologies. The Subprogram
produces researchers who engage in development of
applied physics with the knowledge and method of physics.

Requirements for the Degree Program

Master's Program (MS degree) - 2-year course

1. Credits: During the two years, each student should
get a total of at least 30 credits including those for
colloquiums, special research study programs and
seminars.

2. Master Thesis: After getting all required credits,
students will submit and defend their master thesis
in the form of oral examination. Excellent students
can be examined in a period shorter than two years
with completion of the course work credit.

Doctoral Program (PhD degree) - 3-year course

1. Submission of Abstract for PhD Thesis: The abstract
for the PhD thesis should be submitted and
examined by professors in the last third year.

2. The Doctoral (PhD) Thesis: Students who have
accomplished a high quality research for or more
than three years in the doctoral program can submit
a PhD thesis. This thesis must be approved by the
special committee in charge of the PhD thesis, and
then it should be presented by the candidate at the
oral examination. After submission and successful
defense, the candidate will be granted a PhD degree.
Although this is the standard procedure, it is possible
to complete the Doctoral Program in a year, at
shortest, depending on the progress of the student.

23N ad

1H/%NalE

7 RAVEIHANa/NA Ty RMRIV R T LETA TIIRA A= T D
Add-on "H/”Na hybrid MRI system and examples of live mouse imaging.

PUN O HEHEES - N\ SN O\ LEFEREH S

$2ISAUd panddy ul weiBoidgng 7 saouaips Suiiasuldul ul weldold |elodoq / Saisew
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Ak JHIT : YE  ITOH Masahide

HIERINIES KUHT /A RUTBET BH%E, Hih
BRUI—PT 7 v UiERE EDFRFE, AR
PRIEDFGETRL SEEHER. RO TS T 1 —75 L,

Research on optical information processing and
photonic devices. Development of photosensitive
polymer, photonic crystal device. Optical
metrology, optical computing, holography.

REH =R IR (EFEER)
YASUNO Yoshiaki

HERWERNEIST7— KO —L YR
NEV T T 1 —) BRUBMERFZ BV CERM
BAX=D2T, BLOENSEZBVERERE -
HERFHR,

This group is working for three-dimensional medical
imaging based on optical coherence tomography and
adaptive optics. These applications in ophthalmology,
vision science and dermatology are also performed.

&0 #c4 : BBl WATANABE Norio

XAGIF EISFNEF . BT, BRRRED X AR
BHEFEZIT O, AENRIE. MEEOEFED
e ORRIEIE,

X-ray optics and applied optics. Development
of high-resolution x-ray microscope. Biological
specimens and new materials are studied.

{E4AR IE#¥ : 38 SASAKI Masahiro

EETO—TBEMES KO0 FREEZI0m L
feF/ - BFILY OZ I A BFRME
DFRME - FEAPEDETR &SI,

Ultimate measurements and control of surfaces
and interfaces of nano- and molecular- electronics
materials by means of molecular beam scattering
techniques and scanning probe microscopy.

B0 BESE : % SEKIGUCHI Takashi

EEBSTIEME (SEM) IS K53 L WIS - R
FADRR, —REFHICE. RHRDRFH,

Development of material characterization
techniques using scanning electron microscope
(SEM). Angle & energy resolved secondary
electron (SE) detection for SE spectroscopy.

IR {8 : 28 KOBAYASHI Nobuhiko

IR, ERDERR. SRR, JETER
DN, &/ A7 —IVRDER - 2 - X
£ DERXIEER,

Condensed matter theory. Computational
materials science. Density functional theory
for nonequilibrium systems. Theory of charge,
heat, and spin transport in nanoscale systems.

BREB FUBH : 48 HATTORI Toshiaki
TILMDL—F—ICk BT SAILYRDORE
EAA—D VD SHBEEADISH.

Generation and application of terahertz waves.
Femtosecond nonlinear optical measurements.

FIH B H#BUE HADA Masaki

7 = L M ORSRORE FHRENTRER | (D FEE
BT K BDICRIGH - [EE VB DA,

Femtosecond time-resolved electron diffraction
measurements: filming “molecular movies” of
photo-reactive or responsive materials.

BA EXEB: 3T SHIRAKI Kentaro

BUINGBETF—IVT « Y IREE S S INAA T
T YT IADISH.

Control of protein folding and development for
novel nanobiomaterial.

PH R : BT SOHDA Yasunari

BFAFROBFREEEDIEE(EBDHARE. £
N5ZGA LI LOERBFRMEFEDRR,

Studies of electron optics and electron-beam/
solid interaction. Proposal of new scanning
electron microscope.

B F—: T  FUITA Jun-ichi

BF - (74 Y E—LRBERSZIGA L RFLANIL
THIEE N RERMAE I T/ BEEDAIH. #
MEAEDERER, £ L CEBF 7/ \ 1 RIGHDIHZE,

Material science and engineering with electron and
ion-beam induced excitation for creating carbon
based new functional structure, exploring solid
state physics, and electronic device application.



6H &I HERE  ISHI Hiroyuki
BHEEEE -/ D—RYREEDBFEE, 8
8, BETRESE B TR S E—REBNI
FHIT 2 TR E MR BRFAEA DS,

Development of simulation methodology based
on quantum theory for charge transport, thermal
transport, and thermoelectric properties of materials,
and its application to material development.

FH FRE : #3E TERADA Yasuhiko

FILONMRA A=T VTV RT LORFE. LU
NMRA X =22 Jlc & 5% LLEHAIDE DR,

Development of novel NMR imaging systems
and new applications in NMR imaging.

Bii% K—EB : 586@ SEKIBA Daiichiro
BRAAE—L 70OV BEEERWN
fekKZRREEEPEB A BEOREE - BT
BT,

Structure and electronic state study of hydrogen
storage metals and metalloprotein by high
energy ion beam and synchrotron radiation.

B YLIIL:BIE JEONG Samuel

FEZ 21— b UREOBINYIEZ(L ZBRR T BB
DERETRMEERN DR,

Development of a time-resolved electron microscopy
technigue to observe dynamic property changes in
non-Newtonian fluids.

#5EH SR : BJE  TSURUTA Ryohei

TR BFRMEZ Bis L IHRETFRIME DX
YR

Study of surface science of novel electron source
materials for next generation electron microscopes.

IR BEE :HERIE  EZUMI Naomichi
FSAIPFEL Y Z—DEYFLIS—MTSR
T EBGAMMAT0/PDX D BERImRLSES (% & L
Tz, RESE CASKESICHIT BIEFEE (B0 -
BAN—42) TS5 AIDEMEDERRE Z DHIEIC
B9 B,

Experimental studies are conducted mainly using the world's
largest tandem mirror device GAMMA 10/PDX in the Plasma
Research Center on physics problems in the course of achieving
controlled thermo-nuclear fusion. Especially, focusing on edge
and divertor physics in the magnetic confinement fusion devices.

Ak R—: f#ZUZ  I1TO Yoshikazu

LRPEREDSIEMRZ AL T BERAAED
BEELTWSHR4GIR/VF—HEPREREE
R L S 2FRMBDRR L 7\ ZIEA DR,

Development of novel metal/carbon nanoporous
materials for realizing sustainable societies and
creation of new energy devices.

LWWE ¥—: H#HIE YAMADA Yoichi

TEROEBHS /77 /AT —RPKES /T
7/ O RENRE L. TNESDOBECHERIE
RRIFIBLeF / THEEAELTVET,

Basic researches on next-generation materials in
organic and hydrogen nanotechnology. Nano-scale
engineering utilizing self-organization phenomena.

i ES : BiE  AKADA Keishi

B ERIA LeIE= 21— b Y FRAEDENEEER
{LORIEFERFE. +/ H—RUHRDER LY
AL

Development of synchrotron radiation techniques for
observing dynamic structural change of non-Newtonian
fluid. Synthesizing and measuring physical properties of
nanocarbon materials.

=3 %00 : BiZX  SUGAI Hiroka

LB T RO ZBNE L/ \ 141>
Y DFIF.

Development of biosensors for the analysis of
biological macromolecules and cells.

EH Rk HEHUE  TOMITA Shigeo

ISARTFIMEY., 174 vE—LREAN Y >
AL —PERDFOMIE. HLURERF (RS
L et E,

Applied atomic physics. Studies on clusters
and biomolecules in vacuum. Radiation physics
concerning environmental studies.
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548 FIl: BiFX TOGO Satoshi
Fi5E CADIBA RO RIIEE D 75 Xz
VA—DIS—EREL S, FF—HERSRIERIC
B 575 AREEDEHHRE - AEHKES S 1
L—3 3V DFDET Y kEICET D%,

Kinetic/fluid numerical simulations and
modeling improvement of plasma transport in
inhomogeneous, open magnetic field systems
such as edge regions of magnetic fusion devices
and the mirror device in Plasma Research Center.

Bl F=E:#E SHIGEKAWA Hidemi
EETO— TEMEDEE/ WAL~ —5 8
FHBOEBREMEREL, TNE CITHENER
HESHRMERR L2, ZNSFEERNT
F/ R — U TOMERRZE. #LUOSEERT - #
BERPEIRER D Iz DEBFIEE TS,

Development of new microscopy techniques based
on scanning probe microscopy and advanced
quantum optical technologies, and their application
for research in nanoscale science and technology.

#BH I : H#ZWE  UMEDA Takahide

REVHBSIEEM AT L fe ARREREREED
INT—ILY bAZIRTINA ZADSEREL (B
ITEHBE B O, BTtV YV IRF
DI,

Magnetic resonance spectroscopy on LSls and
power-electronics devices with ultra-low-power
consumption performances. Development of
new quantum sensing devices.

at Bt RIS MAKIMURA Tetsuya

L= =2 KW FE L e XKRROBIRERN LD
BLOMBMERSLUENEZISALEY (/0 -
F /T,

Interactions of laser-generated EUV and X-rays
with matters and applications to micro- and
nanomachining.

KHIIl 8% : 8B  OIGAWA Haruhiro
+/ R — VD% & EHRICRE T 2 SRERRIBZS,

Experimental study on nano physics and spectroscopy.

7I7U¥ Jzvh ROUY HAT<1UF : BiE
AFALLA, Jessica Pauline Castillo
BEERDNEBVTHED/INSA—2EEBBT L.
BLOEEREDEICHBITBF VYV T7EAF 3
9 R BT DR

Using ultrafast spectroscopy to obtain material
parameters and to understand carrier dynamics
in semiconductors and other materials

R 5B :BU4%  HASE Muneaki

B/ VA L= =&AL/ BERDIE—
LY by, ROIe—L > hEEZEISH LTcE
BRI T I\ A ZDEI.

Coherent spectroscopy of nanostructures by
using ultrashort pulse laser and developments of
ultrafast optical devices using coherent control.

KA (8 :#3¥ TAKEUCHI Osamu

EETO—TERE BRI/ WAL—T -G8
FHRFOF IRFIMEREL. INETICEVEER
WA ZRFE LY. TN5FEZRNT
F/ AT =V TOERZE. T LUOREER T - 1
BEMRIBIR D e b DERFARZIT D,

Development of new microscopy techniques based on scanning
probe microscopy and advanced quantum optical technologies, and
their application for research in nanoscale science and technology.

SH BT : H#HIE  YOSHIDA Shoji

—D—DDNFPRFERE LIRS 2EOTaA [EE
TO—JBHE L. 7T L MIOREOBREEROIET
KFORA | ZEHEDESTET, TNETIHEWNHL
OB ERRF LTcY. +/ R — IV COMERSR. RER
FNFHE M - RFREEORODHRETD

Our research target is to understand and develop nanoscale science
and technologies of such as surface science, molecular physics,
and new functional materials and devices. To realize these studies,
we develop new microscopy techniques based on scanning probe
microscopy and advanced laser technologies, which, for example,
enable ultimate spatial and temporal resolutions, simultaneously.

EE f9T : BIZX  ARASHIDA Yusuke

HITHA 7 IVRRANI UV A EFERE b > ) VIR
BEtlHBh e - B REIEETA

Ultrafast and atomic-scale phenomena studied by
combination of sub-cycle mid-infrared optical pulses
and scanning tunneling microscopy

A 18E I Bh¥  MOGI Hiroyuki
EBETO—JEMED, SRR, B UL
2L —H—T L imia R Uz, Re7xEt
HTERRT 5. Ffc. TNSMITAVFEEAL
TH/ R — IV TOYMEIRZR, R BT
MZE, FHEREMEHT DUV T DEBIZETT 5,

Development of new microscopy technigues based on scanning
probe microscopy and advanced quantum optical technologies, and
their application for research in nanoscale science and technology.



LB HBAR : 4% UEDONO Akira
BB BT & BT\ R EEMR O ETE
RUH LOEHAEDRIR,

Study of semiconductor-device related materials
by means of positron annihilation. Developments
of positron annihilation techniques for the
characterization of materials.

KR = #IE  SUEMASU Takashi
SR ARE . AEROER,. H&
U, REVFINA 2% B LI ZLMmBEAR O
B oy stz )

Fabrication of ultrathin high-efficiency solar cells on
flexible substrates, thermoelectric materials, and transition
metal nitrides for current-induced domain wall motion.

T B HEBE HASUNUMA Ryu

RAAETRCIEE (< [0 T ABRR AR BT D RTAR 7
/A — ) VEHMEEAT IR Y B ERERAZE.

Dielectric film formation process and novel nano-scale
characterization technique for future generation LSI.

BILNTIZ— E©SAVY B
SELVAKUMAR Sellaiyan

T Hma AN T/ EEME S K OB R
RDZR,

Positron annihilation technique based nano
structured and Semiconductor materials.

KEF 8= : & OHNO Yuzo

YERET S /EEDET - - A IHEOR
BA. (EHEBHRMN\A e EBHET )/ #iE
IEHBIFBAEY O —L > ADHZE,

Characterization of electrical, optical, and spin properties
of semiconductor quantum nanostructures, and study on
spin coherence in semiconductor nanostructures and its
application toward low power consumption technology.

B ZEA : 248 YANAGIHARA Hideto

ALY A= AMEORK, B-OBIIRE
A PN 27\ AL ST,

Development of novel materials for spintronics.
Fabrication and characterization of magnetic
devices composed of metal and oxide materials.

Yvy—=Y VY7 :BE

SHARMIN Sonia
BSAERARERMEMR D 2L -3 B
[zt i b i

Magneto-optical studies and simulations of
magnetic materials, in particular ferromagnetic
oxide thin films.

{E5F {BfT : % SANO Nobuyuki

T/ AT —IVDHFEERFIBEICES D BFEIX
WOV 1 L— 37 EBHREN. BLUORTFHR
EFRDTNARAYZaL—a>VEETUIY,

Simulation and theoretical study of electron transport
under nanoscale semiconductor device structures,
and their device simulations and modeling.

#ER I HEHUE  TOKO Kaoru

TLFEITIV - TRIVF—T\A ZDAIBITES
feEEAESREDME - 70t R

Research on materials and processes for highly
functional thin films for flexible energy devices

BaFt 7388 : BhE  OKUMURA Hironori

E(ME LORME RO E T 2 HEERDIERN
F&ETINA RIS,

Crystal growth and device applications of
semiconductors with a focus on Nitrides and Oxides.

B £ 28  SAKURAI Takeaki

{p st S OITE RIS E R L AR
BHOSHAEICET B, /ST —¥EthET
ITHVF BRI,

Study on highly efficient photovoltaic cells using multinary
compound semiconductors and organic semiconductors.
Defect analysis in power semiconductor devices.

AASL LNIEF EZVI : B
ISLAM Muhammad Monirul

IRIVF =T NARICSAT BTedDF /18iE>
U A2 ORI &R, SEEARE
MRIDRZR. FBADRIET,

Growth and characterization of nanostructured silicon-
baesd material for application in energy devices. Study of
photocatalyst materials. Defects study in semiconductors.

cSFL FiRSA B
TRAORE Aboulaye

RBILFEHEAR T )\ A R (B AV E R, Ga,05) D
WMEBEETE BEUONT—ILY FOZIRT
TV —2 3V TOIRIVF—BRZHIRT BT
BDERDHZE,

Research on the physics and engineering of ultra-wideband
semiconductor devices (Diamond, Ga,0,), and their use to
reduce energy loss in power-electronics applications.
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IxFY ERUvT OLZIVE : BiE
MANNEQUIN Cedric Romuald

BHABTFT /A ABLUHT I\ ANDISAEER
L7e74 BRI\ ¥y B (AIGaN, GaN, 41
TEY R, B-Ga,0,) DEB/OHEWTSAIIY F 5
TOvADREE, F RFBEIYF 7 ORE

Development of damage free and high output plasma
etching processes of wide band gap semiconductors
and oxides (AlGaN, GaN, Diamond, Beta-Ga,0,), for
power electronic and optoelectronics applications. We
particularly focus on developing atomic layer etching.

EE B/E BT  IWAMURO Noriyuki
BAEHEECEREBOA T ICEIT 25K
BE. BEB/NT—TN\A AT AV A=A
R (SiC) —MOSFET/&Z5TNT 3w bF/NU T4 A
74— K (SBD) DHAZE - A%,

Research and development of high performance/
high reliable power semiconductor devices,
especially like SIC-MOSFETs and SiC-SBDs, for an
energy saving of power electronics equipments
and power supplies.

KEF {85] - HEHIE  YANO Hiroshi

INT—IL 7 FEZ7RICEHEE S THBIER
HSIC/NT =T INA ADHFZE. FHSIC-MOST /A
Z DA LS KU REERIEDERR,

Research on ultra-low-loss SiC power
semiconductor devices, particularly improvement
in SiC-MOS device performance and
understanding of its interface physics, toward
power electronics innovations.

SR =&E : JEIUR  1SOBE Takanori
BIEERAANT - HERAMIC K 2 BHEBEBDSMNR
L EBENEE (NEEE(L) DT,
Fl/N\T—IT LY FOZY AEMOFH RSB D
FDRIh.

Research on efficiency and power-density
improvement of power converters with new
circuit topologies and control development.
Development of new applications in power-
electronics.

BEE 77 :BhE MANNEN Tomoyuki

FBRT /A 2 ZERfE LTz BIRE - HIfEAiTIc &2
BAEBERDEMNEL - NEULDHE, LU
ZDEITEA T 27/ \1 ADMHA M.

Research on efficiency-improvement and size-
reduction of power converters with circuit
topology and control technique utilizing power
semiconductor devices, and reliability evaluation
of the power devices.

1000582 D1 DRRIF DRI fRgE & [RF—8% X7 L
THEONSTEEDREZHERD. KEOHES >3
IWRHESTM) 2 AT Lo

£ TR/ VALY —DHFER

AT SIMBREHC—BABRIEED2DDEHBH AT 5

BFo
AT REBOBR Z R DS RESTMORFR & REFE D <
FEHBET L iR Fo

The experimental setup of ultrafast-Scanning Tunneling

Microscopy (ultrafast-STM), which has an atomic spatial

resolution and femtosecond time resolution (10-15 s)

(Up) : Ultrashort pulse laser and optics.

(Left bottom) :  STM probe tip irradiated by the single-
cycle optical pulse pair.

(Right bottom): Ultrashort pulse laser excited multiple
STM probes and sample.



EFEXFREAT

Cooperative Graduate School System

FREFIZE Surface Science HEFILSI bO=S X Semiconductor Electronics

= R : HiR (EH)

MIYAKE Koji (AIST)

REWEEELRED—7 1« > JEEA LA
DEMECEITOFZRE L ZORARER,

Q, REFMIEERI, REEHRE, REMRE, FS/F0Y-

Research and development on functionalization
of material by surface coating and surface
microstructure and their practical application.

Q, surface microstructure fabrication, surface coating, surface
analysis, tribology

Optoelectronics and Spintronics

mix e B0 (ERE)

YUASA Shinji (AIST)

b 2IVBESAEIT (TMR) ZFPMR AMEHD
& LIEREY FAZ Y ARF DM,

Q ZEY FAZY R, WAIH. MEBZE

Research and development of magnetic tunnel
junctions, magnetoresistive random access
memory MRAM and other spintronics devices.
Q, spintronics, magnetics, materials science

o 5 - R (ERED
YAMAGUCHI Hiroshi (AIST)

IRIVF—DOEHERFBICERLGREZRTE
NEHEENT—T LY bAZT X) FHifDFEH.
Q BAZH, NT7—ILYFOZIR, IRIVF—IRIAV

Developments of high performance power
converters (power electronics) for high efficiency
energy use and sustainable society.

Q, Electric Power Conversion, Power Electronics, Energy
Management

WE R0 R (ER

MAKINO Toshiharu (AIST)

FAVEY DB T 2REFWEICET BHE
FUTNESZBVEHIGE T\ XDFFZRRF.
o HIVEY K, HEHE. BFFNIR BFFICR
Research on unique properties of diamond.
Development of electronic and quantum devices
using their unique properties.

Q, Diamond, Materials science, electronic device, Quantum device

J\DO—I L% hO=X Power Electronics

RE —B8 : HRIE (ERH

KOJIMA Kazutoshi (AIST)

RIET A& SIOERDE LIeTA RF vy T8
ASERROKE R RBATOHTREF E £ DT, &
PR R B A & F U e/ N7 — 7/ \ 1 R DFEF.
Q INT—IL7 bAZS R, T4 FF¥vy TGk, HERE
Research and development on wide gap semiconductor
epitaxial growth technique such as SiC and its
characterization. Development of power device with
new structure by using epitaxial growth technique.

Q, Power electronics, wide gap semiconductor, materials science

DU OGN HEHEES - N\ S U O JErENEH St

EFEXFRAI (ME - MR FERE (NIMS) )

Cooperative Graduate School System (National Institute for Materials Science (NIMS))

¥ - BFF/HEITIE  Optoelectronic Nanomaterials Engineering (185 « #1325 X MSE class)
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=8 FHEZ :BUE TAKANO Yoshihiko
BEREEE, 41 VT RREEE, BRBEEE, BiS,
BEEG: CREEORRTE, /70 /09—&
AL, MEOBEERIA L Hise T \( A0mB%, &
TEE, AAYEY R RV F/Fa—TEERN
HET BEHERT. BT Y MEOFRERLTS,
Q Bz, +/77. HEEE

We are focusing on the physical properties of Superconductors
including high-Tc superconductor, diamond supercondutor, Fe-
besed superconductor BiS,-based superconductor carbon nanotube.
Development of novel devices, including optical and field effect
devices, using superconductos and nano-technologies are tergets.

Q, Superconductivity, Nanotechnology, Materials Science

B 88 TANG Jie

TS5 71TV A—IN—F v X 2 PFELEEE
BERT/ T4 EVS e /MR E AR - FEE L.
ZOUMERZER ATV, RO DRME 9I5|
EFHL. BEFHESE - TRIVF—T /1 ZIN\DISH
HHEDH TN B,

Q, S ERTF /M 537 RUA—RVF/Fa—7,
EEME

Aiming for the most sophisticated industrial use in
electron imaging and energy storage, we investigate
graphene and rare-earth compounds nanowires
among other nanomaterials for applications in
supercapacitors and electron emitters.

Q, Advanced Low-Dimesional Nanomaterials, Graphene and
Carbon Nanotubes, Energy Storage Materials

HKEH BREZ:#8E TAKEDA Yoshihiko

BERERDETAIC K BEM - BT/ SEMHDIFF
HFRE BENNFINE. BREIEOME, JEN
A7 Y E— LB EERfE LTc T / B OHIER UG -
ERMBORENE - Melt, EEDFERVS /K
FEFNLIAMTE R LT AR DR,

o, FEEAFRE. /ML 14 E—L

We investigate optical nonlinearity, transient optical response
and nano-local field optical phenomena of inorganic and organic
nanomaterials with femtosecond spectroscopy. We also study
control of nano-scale structures, surface modification with advanced
ion beam technology and nanoparticle assembly with biomolecules.
Q, nonlinear optical response, nanomaterials, ion beam
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EE B : BUE  FUKATA Naoki

gk /R EEEICEAL LR - NS
BAESME T BRIEADIESE 5> D2 2
BB LOT 30— 25 iE L e 258
KT BOOERAREERBEL. 7N\ BRET
DISFRZEE =T 5.

Fundamental and application researches on
next-generation high-speed semiconductor
transistors and energy-related new materials
using functionalized semiconducting
nanostructures and composite nanomaterials.

=& B HE  MITANI Seiji
BETEERE 7O EBVZETLALOE
RO RERS £ OFRRE S/ 2 —
IABEEDRIR, 2 VBED 2 HBREAT
RITEIT B8 LU RHSREDERF - S ME D R
EY Oz ZREFADER,

Development of new magnetic materials and
nanostructures by atomic scale control based
on state-of-the-art thin film growth techniques.
Searching and understanding new functionalities
in spin transport and their application to
spintronic devices.

BH & EHIE  ISHI Satoshi

REREVNEGS /BEERET L. FECFFE
ZRIH LY. SEBER DI R DEFRF AT
MEISAICRY MK, BAMICIEY 1L —
T AVERRETV. AET )TV ERRE LI

Studies on developing novel photonic
nanostructures for extraordinary optical properties
and photoelectric/photothermal conversions.
Includes both numerical and experimental works
to develop, for examples, optical metamaterials
and photonic nanostructures to harvest sunlight
as well as solar heat.

teREE 1855 - 4E3UE  SAKURABA Yuya

HEMED R 2 ICHR S DI RERNR O ABEE
HINRICER L. BIEERMEOREE T/ 8ED
YRR EEETMZ 1T 5. EBEREIRICEBE 5 J.
TR T—2 A N L—Y BRRERIt TP
FRGREBRBCAL ERAT /1 RUCEIT TS
R ED B,

Focusing on special transport and thermoelectric
effects derived from magnetism and spin, we
fabricate and characterize magnetic thin film
materials and multilayer nanostructures. In addition
to the basic research, we are also conducting applied
research for practical devices such as next-generation
data storage, ultra-sensitive magnetic sensors, and
novel thermoelectric power generation applications.

A BE : #4%  HU Xiao

MEREROERHSSHFE L, WMIEME - MERFD
wLwoory T« 7OREEZELCT. BNlcEF
HWEEDRIREFRL TV B, RETIH FROY—
EX—T7—FELT PEROEFRELERE
ETOREIRKD b RO D) VFIEDRIR & &R
ITERYBA TV,

Starting from the basic notions of physics, we
develop new frontiers of condensed matter
physics, which hopefully lead to advanced
guantum functionalities. Recently we are
exploring topological properties in electronic
states in materials and wave propagations in
periodic media.

Sl ot : #E  YOSHIKAWA Genki

BN FRECT /Y AT LI L, AR
TH—RED [RE | OEHFIEE(ZBRET B,
ESITARHE LT, ENAIUETOMERE T
PMRREG ENIVAT 7 PERNDEIZ B
o WER - (LT - YT - T - BEF - UEAE
FEREE.

Development of new molecular sensors/
systems towards global-standard artificial
olfaction, mobile breath analysis, and new
blood/fluid test. Fusion of physics, chemistry,
biology, engineering, economics, and cultural
anthropology.

A E—: #384% UCHIDA Ken-ichi

AEY FOZY RYPEBERTRIIVF—TFZDORE
BHIAE>YAOY bOZY R JICET 2H%REE
IT75, REMOEAEE - R EYEaHRIRAfT &
B LT BEMEPREY 0= ARFITH
BOHBFIIF—THWEERE. ZOISAICHES
TR & 85T 2,

Development of novel science and technology
of “Spin caloritronics”, an interdisciplinary
field between spintronics physics and thermal
energy engineering. Spin caloritronics enables
unconventional thermoelectric generation and
thermal energy control, which are investigated
by cutting-edge heat and spin detection
techniques.

WO 835 - AU YAMAGUCHI Takahide

LA VEY RO R EL EDRIHBF D
EREDRIBE . MHOI -V GRFEEED
UTAREME 7 /N1 ADAIR, FIZIE. SRS A
YEVR SV IRAEPEAVEY FOREK - 22
L2 —ZFEOBFRTFOMHK. MR FF
{ERUD SFFMEETIE T1T o

Research on the fundamental properties
of advanced electronic materials such as
diamond and two-dimensional materials and
the development of functional devices, e.g.,
quantum devices with nitrogen-vacancy centers
in diamond and high-performance diamond
transistors. Our research involves film growth,
device fabrication, and electrical characterization.



IWAETZRAO095

Master's / Doctoral Program in Engineering Sciences / Subprogram in Materials Science

MERMDORRTERICH, EXREBEDIRRFRMZ X
A5 LB PHEORES RO SN TLVET,

Wit - DFIFY T 7O LTIEFNE - FMROEM.
IS PR ENEEDRR. BLUZTNSDISAICET %
AN 27005 RFLANIChIc . RERE L UEREH
DEFHOFEZIMEL THEEEINTVET,

TNEIMEEZEB LT IRFMDARTH Y . EFIE
ETER. MEE. MEBELF - N A OB EE - MHT
FI1—X (FHIZRIEDH) TEDHSNTLVET,

YU TTOTSLTIE BREGHEROT. MENFOER
D OIS E CORLEVEFNIHZS L. BT CEAY %
THEIMESD CEBNICMZRE LOICEEEMTBEADENZ Bi5
LTVWET, LIraBEDSECBFEEZRITANTOLET,

REETEH

RIFAERIZIE TR

180 JEBMERF IO 1Y A B IO - HFTH
ERBORBFZREBES L 30BN LEEIST 5,

LELTRYOBE 1 OBEBMUERE L ETELR
AR L. SKERICARTNREST (TF) OFMHE
5EN%, BERXOBEIFHIRIZ2ERKICRIET
BT LEBELT DN BNLEEE S LBHEN
fBIS VERBINELRANDEEERIT BT LD TE B,

RHREETRN

| PREE | RERRE R LRYOBESERH L. E
RICHANERE (FFD) LTLODEHET .

2 BLANES  BIAXERE LANEES LURKS
RICERTNREBL (TF) OFMHAREENS, B1H
M OBESEBRBIERICEET 5T LETELT HHN
ENIHIREEE LT LB ONIEIG REBRERIF
W HBBHICBLOFMAGT 5T LETHETH 5,

Mk - 3FIF
2770954

There is an ever increasing demand on the development
of new innovative materials, not only as part of the
industrial infrastructure, but also to drive forth the
advancement of the scientific and technological front.
Here in the Master and Doctoral Subprogram in Materials
Science, we use the most advanced methods both
in experimental and theoretical sides covering from
microscopic to atomic levels to propel research into the
structures, the methods of synthesis, the physical and
chemical properties and potential applications of various
novel and innovative materials.

The curriculum is organized along the following main
lines of innovative materials research, i.e., Quantum
Property, Quantum Theory, Materials Property, Materials
Chemistry & Bioscience for the Master & Doctoral
Programs, and Nanostructural Engineering for the Master
Program.

Students in this course study under the supervision of our
able staff to obtain broad specialist skills and knowledge
in materials science, and are expected to become
innovative and resourceful researchers and professionals
of international standards.

Requirements for the Degree Program

Master's Program (MS degree) - 2-year course

1. Credits: During the two years, each student should
complete a total of at least 30 credits including
those for colloquia, special research study programs
and seminars.

2. Master Thesis: In addition to completing all required
credits, students will submit and defend their
master theses in the form of an oral examination.
Exceptionally selected students with excellent
achievements may be allowed to take this exam
early to finish the degree before the standard period
of 2 years.

Doctoral Program (PhD degree) - 3-year course

1. Thesis Abstract: A PhD candidate is expected to
submit a thesis synopsis during the third year of
the doctoral study, where it will be decided if the
candidate may proceed to submitting the full
doctoral thesis.

2. The Doctoral (PhD) Thesis: Students who have
completed a research project may submit a PhD
thesis. If approved by the thesis committee, the
candidate must present and defend the thesis in
the form of an oral examination. After a successful
defense, the candidate will be granted a PhD
degree in engineering. The standard period of study
is 3 years, but selected students with excellent
achievements may be allowed to complete the degree
early after a minimum of 1 year on the course.
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Faculty Members and Research Fields

EFYE  Quantum Physics of Solid State
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£H ET: S KURODA Shinji

BURIC 51 5 X C 2 (BB T B MM DRERHZES &
UMERR, BEESk 87 Ky b, FROYAL
BRI ED TBFAR MEOTREIFRL, 2>
IR L e DRRBAE K UHE DRERE TN
A OZI ZANDSAEBIELE T,

Q ZEY FAZY R, WHEEEH. BFFy b bROVDIVIEGHE

Experimental studies on spin-related properties in
solids and material search. We synthesize “quantum”
materials such as magnetic semiconductors,
quantum dots, topological insulators, clarify their
spin-related properties, and also develop novel
materials, aiming at applications for spintronics.

Q, Spintronics, Magnetic semiconductors, Quantum dots,
Topological insulators

B ¥ HEZUE FUJIOKA Jun

FLLVRIEEME. FROYAHIVIMEDRERLE
F -6 - BDIEICES S DI, St E AR, B
PIERIE. NHFREZERE L THLVEFIE -
HREMDREZETT D0

o, FROYAIVINE. HWHEMETFR. EEMESY

Research on electronic and optical property
in strongly correlated electron material and
topological material. Searching new quantum
phenmena and functions by using state-
of-the-art material synthesis technique and
spectroscopy.

Q, Topological material, Strongly correlated material, low
temperature physics

Fay SUFa: ERE
JUNG Min-Cherl

BRERMBORNERE. 7+ / U DEl EFHEED
BRI, BHER/ N\ 7y EROTRAA
MREES T IV YT B A A —
IV G TINA ANDEFHHS AR,

o, BHER\1TY Y FIE. R 74/ V08 BFEE TINVYRIEA

Defect, Phonon-dispersion, and Electronic structures of
organic-inorganic materials, Innovation of new application
(THz-wave sensing/modulating/imaging device) using
organic-inorganic hybrid perovskite materials.

Q, Organic-inorganic hybrid material, defect, phonon-
dispersion and electornic structure, THz-based application

B B8 :5BEM  MINAMI Hidetoshi

AL SHBIEEFRDOBIRE LA R L T
WET, BEFERBROTT IR EEIRRDH
RE. BRBEEERICE DT INVYHRERZTD
A% (PIRBRRIRZE & HERATR) ZEDH TVE T,

Q FIAILY, ERBEEE

We study electron-phonon interaction in the
quantum para-electric materials and terahertz-
light emission from the stacking Josephson
junctions in superconductors.

Q, terahertz, high-Tc superconductor

#&*  HEth : BMEX MORI Tatsuya
FINIVYEDNFE o ST EE, TV
VT E) HRARIC RV R AT > T
WET, BEREHCHSADT IV EHEER
BiECHBRY > E— DEARUIGHICE 12
ERODHFREED TVET,

Q FINIVYESK. HFR. FEF

We are studying on glass physics and ferroelectrics
using integrated THz-band spectroscopy (infrared,
Raman scattering, Brillouin scattering). In the
present work, we focus on boson peak and
fractal dynamics which are universal features of
glassy materials in the THz region.

Q, THz-band spectroscopy, glass, ferroelectrics

WE BA:BIE  MATSUISHI Kiyoto

Bk S /EEE (EF Ry b BRERES
RS /SRERINA T R E)PROTR B
A M EEEERIB L. DAFNFLEEE> T
ERAL. T /N\A ZANDERZERIEZA THLL
FERFME - AMREMZE>TVE T,

o, seimtt. Bk, EEME

Fabrication and spectroscopic investigations
of nanostructured semiconductors, such as
quantum dots, organic-inorganic complexes,
nano-carbon hybrids, and perovskites, to explore
new optical functionalities.

Q, Optical Properties, Semiconductors, High Pressure Science

A —5h :HEIE MARUMOTO Kazuhiro

B - AOTZ A1 MRZERVE LOERK - X0
TANA T INA ZDFIFEE R - YIERRZRS
FUBMERFHRAEETL 7/ \1 8% BV
LW DR METAE - YDIERRZES D, Bl - 07
DA LTI ADBFREDHREEIELET,

o HiH - NOTRAA FEFE, Bl - NOTANA FFCR,
BFRACVHBAE

Development, characterization, elucidation
of mechanism, and control of performance
of organic and perovskite devices using
functional organic and perovskite materials and
characterization methods such as electron spin
resonance spectroscopy, optics, and transport.

Q, Organic and perovskite semiconductors, Organic and
perovskite devices, Electron spin resonance spectroscopy

AR BERY : 5BET  KASHIWAGI Takanari

RBGEERZB R C CRIEARDER LIS
ZBELET, RER RERBCEEFT/\1
ADERFZFIEL, FICEEBEET VY ik
DRI (B EHER) 2175 2 TEYET.
o, HiEREMN, BRBEEE. IVK - TINVYETIAR

Experimental studies on quantum devices by
using high-T, superconductors are our main
subject. For example, we have been developed
high-T. superconducting THz emitters.

Q, High quality single crystal growth of superconductors,
Quantum devices, Millimeter and terahertz devices

£iE W : B3N KANAZAWA Ken

AEY AOZ Y ZRFOMKE L TRFEN DL
FEEDHAEE LTVET, ERBHMEE S DFE
AROREZBIE L. BEERAGET CallZ
ERL. T DY %EHMEY 2R =T > THY &Y,
Q REYFAZY R, BitEEEk, HFRICIFY—

We focus on magnetic semiconductors as
promising materials for spintronic devices.
To realize novel semiconductors with room-
temperature ferromagnetism, we fabricate
samples by precise crystal growth methods such
as molecular beam epitaxy.

Q, Spintronics, Magnetic semiconductor, Molecular beamepitax

WO 7 : Bi YAMAGUCHI Seira
BT SR, RO T 281 MARERL
BATETINA ZENRIT. DI 7 OBEERE
DL IR F NS Y BT AV HIBAH AR
BUTHELICT BHEET>CLOET,

Q pBkiE, EBEHTINA R, BFAEHE, (F@ElE

We focus on elucidating the operation principles
and degradation mechanisms of devices fabricated
from organic, inorganic, and perovskite materials
by using operand electron spin resonance
spectroscopy.

Q, Semiconductor material, Semiconductor device, Electron
spin resonance, Reliability



Theoretical Quantum Physics

BE f2—: BYE HINO Ken-ichi
BRI DERREVRRZE: B/ )L AR E
EITH I FBEEBIE. Je—L > b7+ /&
ROBIE. 7O RREICH T2 MROD B UEEIR,
FRBFZAF 3 v 0 R F ARG RER,

Q Ok—LY 74/, MRAVHIVIESE, BT

Theoretical studies of optical properties of condensed matter:
ultrafast phenomena in ultrashort-pulse driven semiconductors,
coherent phonon generation, Floguet topological insulators,
exciton dynamics, photo-induced phase transitions.
Q, coherent phonon, topological insulator, exciton

AR (85 : #HIE  SUZUKI Shugo
TR T VR > S ¥ ULCAOE A LN THIED
BFREEAN, TN5ORINEE DR FHME
[COWTHELTVET,

o, ARt H— R

We study magnetic and optical properties of
materials calculating their electronic structures
using fully relativistic full potnetial LCAO
method.

Q, relativistic first-principles calculations

I  BA : 58BM OKADA Akira
{L2MEREER  HTED SR FHER (B
BED SEBRET) ICHFZETF - BEAAF
Sy ADER | HSE. BEREA. LERIS
BEERISEED) EERIS. EERIXIVF—HE
EDEBE,

o, EFBE. TRIVF—I8E. EiihiE

Chemistry-Physics theory: theory of electron-
atom dynamics in condensed matter consisting
of molecular assemble.

Q, electron transfer, energy transfer, biophysics

HENIE  Materials Physics and Engineering

AR EE: 248 KIZUKA Tokushi
fRZoH - T VMBESE LS I v IR BF
B - ZEHB A — R B TS AF v . R
RIS RES S,/ MERE - BHET
B THAETORR S ETEMEERS,

Q &8, €53y /R, EEME. SEEFEME. ZOBHRE

Development of heat resistance materials for aircrafts and
jet engines, carbon fiber-reinforced plastic, nanowires and
nanocontacts, photovoltaic power generation and light emitting
nanodevices, and single molecular devices by electron microscopy.

Q, metal, ceramics, composite,nanowires, nanoconta,
transmission electron microscopy, in situ observation

PR #F : #E TOKORO Hiroko

ERBEPRBREMZ TEMARIRMEL LT,
FIZIESE 75 & DAERRIBICIEE L THEER - Bis
B - BREEENE(LT 575 E FREMIERSE
TIMHOBREETOTVET,

o, B, . 1Y FVY

The objective of our research is to develop novel
materials with advanced light-responsive functionalities,
accompanying changes of optical, magnetic, and
electric properties. Metal complexes and metal oxides
are the main target materials in our research.
Q, Solid state property, Phase transition, Switching

VR 8RR | RIS KOIZUMI Hiroyasu

SRR = BB E OISR & SRR LY Z (£ >
feBF AV 1 -2 —DRBICGI ERARE
T2TVEY,

o BEHEEEY. BFAVE1—5—, MEOYHILNE

The elucidation of the mechanism of the high
temperature superconductivity in copper oxides.
Theoretical study of the realization of quantum
computer using copper oxides.

@, High temperature superconductivity, Quantum computer,
Topological Materials

Eh L&SHh

T RE :#3% TONG Xiao-Min
FBEEHE T BT 9T A 4 > DIl —
F—IBICHIF BRT - HTBREMB L, TSI
12 & BB BRI A R L TV B,

Q FF - 3FHEHR, EWL—Y—, HEHZE

Using numerical simulations, we study the
energy structures of atoms, molecules and ions,
and their dynamical processes in the intense
laser field; investigate how to control the
structures and dynamics by external fields.

Q, atomic and molecular theory, strong field, computational sciences

BiE [RBith:BEm MAESHIMA Nobuya

FHERICET BH LV AFEIRROERHA R,
BB TR, BICERTTAERNEPEREBR
LIC BT 2HFEE LA F 2 U R DEUBEHIFHR,
FEEBEFICH T 2 BFIREDICHIEDAT,
Q, MIAMETR. NREIEES. BETIIRYAHE

Theoretical research of novel optical phenomena of condensed
matter. Numerical study on photoinduced dynamics of strongly
correlated electron systems, including low-dimensional organic
materials and transition metal oxides. Study on optical control
of electronic states of semiconductor superlattices.

Q, Strongly correlated electron systems, Photoinduced phase
transition, Density matrix renormalization group

= EESS IS KIM Hee Young

ERREEESS BV TR GRET 2 VAR
R RER. JLX R XA(VAT7 I F2
I-2ARRERESE EDHESDREL T/
- U OHERBRIEIC K DR EET O TLE T,
o BREEE R, LHMH, SRR

Alloy design, nano/micro structure control and
characterization of novel alloys, biomedical
superelastic alloys, gum metal, novel shape
memory alloys for high temperature applications
and microactuators.

Q, Shape memory alloys, Biomaterials, Alloy design

oEE B EZE KOYANO Tamotsu

SN, FFICRRAINMOBZERE & BRkGIE 7
LTREEEAEZE L TVE T, B/ \1/Ligesnsd
EICHBLIEERID, ZE2TREBEDORVEEE
DMEHTEBEEMAE L 7 A R )V FEHTICRITY
HTEEBELTVET,

o mExd, (EA

Research on phase transformation and
microstructure of high nitrogen steel. Our goal is
production of the low alloy steel for automobile
and molds without comprising rare metals.

Q, High Nitrogen Steel, Low temperature
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#HEYIME  Materials Physics and Engineering

#8401 3] SUZUKI Yoshikazu

ABBMPRFFT ILE—LWo e IRV
F— - BEISAIcAY. [EREaR - E2X T
At 1&F—7— Ric, 100+ /MR 30T
Ry ST =0 ZIEG EDF LB ORISR
ICERVEATVES,

QT TV ES Iy R, REHEHE, NOTZA FABE

Towards energy and environmental applications, we
are developing novel inorganic materials, such as 1D
nanomaterials and 3D-network structured porous
materials, under the concept of “environmentally-
friendly and low-cost processing.”

Q, Advanced Ceramics, Environmental purification materials,
Perovskitesolar cells

=fe SSF0F : SBEM  TAKAHASHI Miwako

BFC—L (X% PHETFR BFR AV Tt
G&7% LA EDRFEY & T DREEIRE.
RBFEIES K ORISR Z AN TOHETE)
HOERZESEFNIDEN STHNTVEY,

o, HEiE. BFE— L. MWiEMME

Using quantum beam (X-ray, neutron, and
electron beam), we study atomic arrangements,
bonding states, local structure and phase
transitions in strongly correlated materials such as
magnetic alloys to uncover their novel phenomena
from the view point of structural physics.

Q, Structural Physics, Quantum Beam, Strongly correlated materials

fE S : BT  KANBARA Takaki

BRERBT  BRCFEN-XET HHREESD
FIH - B RRIRADD FaETEMEERRE. FiT
BYMH - DFRT - KRR - MIRHREG CBES
TOKBEME DRIRE Bis LICIRZEDH TV E T,

Q BAFLF. FHRERLP. S

Objective of our work is development and
characterization of novel functional polymers
and organometallic compounds directed toward
organic devices and catalysts.

Q, Polymer chemistry, Organometallic chemistry, Coordination
chemistry

8K 18E : HY¥  SUZUKI Hiroaki

ER. RS RERE\OGAZEEL. MEFY
T EITEREE. £ Y TSR ERL LT,
WIMER DI AT L(UTAS)SH % L ELab-on-a-
Chip |89 2B Z 1T > CWE T,

O NALFEVI VG, RAIATIVAT19R, RM490/F /0Ky b

Development of micro total analysis systems and
Labs-on-a-Chip with integrated microfluidic and
sensing functions for clinical, environmental,
and food analyses.

Q, Biosensing, microfluidics, micro/nanorobot

RIEF 3k : 8% NAGASAKI Yukio

INA FHSEEMERAR. TR DR AE S KU L&
9 IR T L FRERR T BNA T A A—
IvY BEICSE L TEYORGETERET S
DDSY T/ AT 4V IEEDRERETO>TVET,

QNAAITITIVA, T/ AT49 7 F3vTFUYNRY—=YRTL

Objective of our work is to create new
functionality biomaterials related to high
performance biosensing, drug delivery, cell
engineering and bioimaging systems.

Q, Biomateirals, Nanomedicine, Drug delivery system

4k

¥IES{LE - I\ A Materials Chemistry and Biotechnology

/A 28 H#EHIE  TANIMOTO Hisanori

HMLVIEEZ BT 2 2BMEORENDILA%Z B
L. 7/ A= bILF— S DIEEZFDOLBMR
(BER, F/#E&. FRAGE. KREHKT) D
TR O M E T > CLE T,

Q /M, HRIK. TR

Experimental research of nanostructured materials
such as nanocrystalline metals, ultrathin metallic
films, amorphous alloys and ultrafine metallic
particles.

Q, nanostructured materials, crystalline defects, nonequilibrium state

HiF =:BiE TASAKI Wataru
BUOEREA S BN AT T B -
ERFAEOBRICH S MEEE R E O
BT L DR R TR ERBNE T,

Q, Ef - ERAMEL MRS

The objective of our research is development
of materials for medical and clinical usage. We
design materials with high biocompatibility,
proper mechanical and functional properties by
controlling microstructures and phase stability.
Q, Biomaterials, Materials Design

ABE IEE:#d8 KUIMA Masashi

FLIE, BRI, TV F—E-FIAE B,
HRFERDECEDFOEA. /\1 4 ZFA,
RENDWEZR R =T HaeMtZzBiE LT
BRELFEMRZITE > TVET,

o HBRENTF. BENAATR. REME

Research in my laboratory focuses on synthesis,
characterization, and application of conjugated
organic molecules, polymers, biomass products,
and nano-structured carbons for luminescence,
photovoltaic, and energy storage/utilizations.
Q, Conjugated Polymer, Algae Biomass, Carbon Materials

thit LR - ¥ NAKAMURA Juniji

RERFHFEZ BORERIGA D= XL (F32
TAVRELAFZYR) DRF - BFLANILTD
fRBR & Z DA RITE D < HEREMAR DERET, &<
IR B EmAE,. CO0 57 ILI—ILEERY
B S N AV RUTDRBEAF IV RGE,
o, #HEIEM, REIXLF—ME REF

Designing a functional catalysis based on the
surface science research at the atomic level for
the mechanism (kinetics and dynamics) of the
catalytic chemical reaction. Particularly, electrode
catalysts for fuel cell, alcohol synthesis catalysts
from CO,, metabolic dynamics of mitochondria.

Q, Fuel cell, Energy and environmental catalyst, Surface chemistry

WA GFEF D HE  YAMAMOTO Yohei
YRR T, /1 HBDF BREDFBLUE
DF) DS BEDF ./ BSOS £ D
e BEOEH LD FESHICE DT/ TN
ADIEBL & HEFHERE - TXIVF—ZHICET S
WRETVET,

Q FFEAE, BETINAR, 17 OHRES

We focus on a preparation of supramolecular
nanomaterials consisting of w-conjugated small-
and macro-molecules and construct nanodevices
which are expected to exhibit optoelectronic
and energy conversion properties.

Q, Molecular assembly, organic device, microcavity



MEEZ - )

\Z Materials Chemistry and Biotechnology

KA EH:HEHE OISHI Motoi
EHOBEHRTHBONA & 705 S LAEELGS
RELTEDR. F/70 /09— EDRBITEK
% IDNAF /AT L] DHEET>TVET,
EHEITIE, [Z0BBH 7/ \1 AHEUDNAS
IRV EDREEITESTVETS,
QDNAF/YRTL. NAFEY, DNAF /I

The research of our group encompasses nano-bioscience,
life science, medical science, and food science. In particular,
we focus on point of care testing (POCT) devices and DNA
nano-machines based on DNA nano-system using DNA
molecules as a programmable constitutional unit.
Q, DNA nano-system, Biosensor, DNA nano-machine

IR IESE : HERUE  KOBAYASHI Masami

HERRISHD TEFIREKI00%E VS EENG
H>BF | TRIVF—EMERE L TV 2K
ERRDERZERSHIC L. KIEREROBLN
ERERA L. REBA Y DIERERRY 5,
Q KA. RISV, FBK

Study on the molecular mechanisms of plant
photosynthetic reaction centers, quest for
novel and key chlorophylls, and application of
chlorophylls to photodynamic therapy (PDT).

Q, Photosynthesis, Algal Oil, PDT

sE@E  MISh : #E3UE  KONDO Takahiro

LW 2T E DG S HEERF. KR EAME
DFFF, RECOEREZ ATV XICET S
MREZTOTCVET, REFTHRITRITIIONL
VDB H7 LWEART 31 L OB BRI DRt 2 RIR
LIcWEEZTWVEY,

Q ¥R 2 RyTWE. KRHEIME. REARBI1FIIR

We are challenging to create new materials,
technologies, and research areas for contributing
to the society by conducting the research about
new two-dimensional materials, hydrogen
storage materials, and reaction dynamics at
surface.

Q, New two-di ional materials, Hydrogen storage materials,
Reaction dynamics at surface

it £ :BI¥  IKEDA Yutaka
BREHD T LD TR ZRWTEXRPER
AR ZEREELTVET,

o EXRME, F5y5FYNRY—YRTL

Object of our research is the development of
pharmaceutical drug and drug delivery system
based on organic chemistry and polymer
material.

Q, Drug development, drug delivery system

WiE ¥ :BhEX  YAMAGISHI Hiroshi
HFRICEH < BUEELEREBEICHIAG T &
IC& ). BNREEE T 2 EMERTEOR)
HEEELET.,

Q BAFLHE, BRF

We develop novel molecular crystals with
distinct structural flexibility by assembling the
constituent molecules via extremely weak
intermolecular interactions in a programmable
manner.

Q, Supramolecular Chemistry, Crystallongraphy

VY= NE—9  $HEBNE BABITA Shashni
LEELRGEEBDABRDOIC. BAFF/ A
TAYVERELTVET,

o EXRMR. £@ME. F/7/0V9— BMEEETIV
Object of our research is to develop nanomedicine
based on polymer materials for various diseases.

Q, Drug development, Biomaterials, Nanotechnology, Animal
disease model

BIR #%F : 3UE  KUWABARA Junpei

BHLE(CS B FILRIES FILREmA L.
7 LU R OBRE BIs L TV E T, B,
BFMEL - DF L — - el - RS T
EEICET ARREED TOET,

o SRS, HEEITFHR. BT

Objective of our research is development of
novel functional materials toward molecular
devices and biomimetic molecules based on
organometallic, polymer and supramolecular
chemistry.

Q, Organometallics, Conjugated polymer material, supramolecule

% 18IE : #2348 GOTO Hiromasa
REEBVNEERK I —DERFEDBE,
HESERT & DR LSRR & S o9 F 4k
DaR A - BT TVET,

Q, #Hf. HERESF. BRILE

Our group develops and investigates chiral pi-
conjugated semiconducting polymers for redox
and chiro-optoelectronic applications with liquid
crystal technology.

Q, conjugated polymer, electrochemistry, liquid crystals

stAr &t RIS TSUJIMURA Seiya

LY PBMG EDOREERIEL T B(LETEE
RETS/ MRIOWMBEMRIA L RIGHIE, RFlcBER—
BEREREBFBERIGICRET SMREITVET,
Q BRILH. BE. NIFILI A= R

Our research involves characterization and
development of redox enzymes and nano materials
for bioelectrochemical devices. Of particular
interest is heterogeneous electron transfer
reaction of redox enzymes as electrocatalyst.

Q, Electrochemistry, Enzymes, Bioelectronics

K& SKEB: BIZY TAKEYASU Kotaro

“RACRRER RIS EBRIS. S h3V K
U7 ARG EDEFHEEN M D MR IS Z Y12
LN, #LOVRER G X7 LD %
BELEY,

Q BRI XL+ —fllR, WELF

We aim to clarify mechanisms in catalytic
reactions with electron transports such as
conversion reactions of carbon dioxide, fuel cell
reactions, and mitochondrian reactions and to
produce novel catalytic reaction systems.

Q, Energy and environmental catalyst, physical chemistry

EBH {EX: B3 KODA Yuta
BOTAZEEBRE ISR D AIRL.
BLUBHTOESEBILIC LV ENERIET S
DTG S DARET>TVET,

Q NAFATTVT IV, FFEELR. EIFLE

Objective of our research is the advancement
of biofunctional materials and molecular
assembling drugs based on polymer chemistry.

Q, Biomaterials, Molecular assembling drugs, Polymer
chemistry
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EFERERAT (BRSSP (AIST))

Cooperative Graduate School System (AIST)

MBI - Z Materials Chemistry and Biotechnology

FRH B EHIE  KURITA Ryoji
F/RHEENA A D ERES RHIRERD T
SRR S 2 BRI S 7/ \A ZBIRE T
E—BL TV, RHEROER - EHRFORE
LAY AT EEBRE LTUVET,

Q NAAEVY, R1UOFNA R, FFRH

We focus on research and development
related to new bimolecular determination with
nanomaterials and micro-devices for medical
and life science.

Q, Biosensor, Micro device, Molecular Recognition

& A5 HEHE  CHOI Jun-Chul

BIBICEBLWMLEER IOt XDERRERES T
ZEMNEMEDORFEROMEICE T 5 E5SBAE
Bt L EAREREEMOMEZBE LT T,
o, IFRMAL R RIS, MIREE(LRT. BEATEERTA

We aim at the development of high efficiency
catalyst for green synthetic processes and
material design of highly dispersed metal
catalyst.

Q, Green synthetic process, Catalyst immobilization,
Renewable resource

EFEXZFBRAI (ME - MEERZF#ER (NIMS) )

Cooperative Graduate School System (National Institute for Materials Science (NIMS))

F /48T Nanostructural Engineering (B3 - #4825 X MSE class)
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FF 7 : BT  EBARA Mitsuhiro

RBICISE LTHEBEZ R E B RHERMA
~X—hRUS—ICET 2B, b & DERE
BEDHBICE ST FITELEPHRIME ED
B> 7 S HilE ¢4 F FARTRE R EE Rk 2 AU,

Q 2%—FRYT—, EFME. &l

Our research group is interested in developing
smart biotechnologies using stimuli-responsive
polymers. These smart biomaterials are designed
to act as an “on-off” switch for drug delivery
technologies, gene therapy, affinity separations,
chromatography, diagnostics.

Q, Smart polymers, Biomaterials, Cancer therapy

YEFH  [BEE(d : YR SHIBATA Akinobu

IR A ERRRE L. &ikim S 7 DE/RER
BifiE AV TERFEN - BRFNF > 7420
T—2 a VT K > THEERE - B - BIEITDOWT
AEL WS, S8E - SIEK - BBz R
B LSl Z R T e HDEaLHRHES -
= DERREHEH A BRI ERD SIRRT 5
CLEBELTWVS,

o, EIATR, HIZERE, BAEEHY, MRiERUIE

Through precise microstructural and crystallographic
characterizations, we investigate phase
transformation, plastic deformation and fracture
behaviors of steels. Based on such the fundamental
research, we try to propose novel alloy design and
microstructure design concepts for developing
advanced steels from theoretical background.

Q, Steels, Phase transformation, Plastic deformation, Brittle fracture

A IEZ: 32 TAKEUCHI Masayuki

DFEBHAE JE « BTN BMNEEEBE T H
BAF - BOF - BOFROZDESHEDTH A
> e MEsesTfIZ@E L T\ RRICTR DR
BAVET L ERWEL. T/ BRIEENFZR]
H9 2,

o B, BAFLR, ST

Creation of new organic nanochemistry through
the design, synthesis, and characterization of
organic, macromolecular, and supramolecular
materials with photo- and electro-active
components, chemosensing functions, dynamic
mechanical characters.

Q, Organic Material, Supramolecular Chemistry, Molecular
Machinery

Ik Ef{E: %8 KAWAKAMI Kohsaku

EXREFELCHET BT TH 1T ABEMH
RETOEBR LB 2B OB CEPRELF
ICEBRRR TR IV Ay BEERIFDRMLICE
LD DEERHRICOLBIRY 2MREZED S,

Q V7 bhwa—, RHIP, FREHNTE. RELP. BUE

Make contributions to basic science related
to physical chemistry and interfacial science
of organic materials as well as practical
development of pharmaceutical products.

Q, Soft Matter, Pharmaceutical Science, Amorphous Science,
Interfacial Science, Thermal Analysis

HO #IE: BU¥ TAGUCHI Tetsushi

EAERE BRI TR - BEY 2EFRMAHCE
TREBMRETOCVEY ., BN FREAMY
Zank L. MR - /NEPYIC K BEHEE T Sk
R MREEERL DA T U7 IVENER LT
WE T,

o SRR, MEFE. BEER HAH

We focus on polymeric biomaterials for
minimally-invasive therapy. We design and
synthesize polymeric materials and apply
them for tissue/cell adhesives and anti-cancer
materials.

Q, Tissue Adhesive, Angi is, Tissue Engil ing, Cancer
therapy

PR E¥: % CHEN Guoping

SEEBAOEZ B L. BEELERSME &
BRI O RZT S, EFERNIES
DFHS5EZEZIEMRKROEAMRL N
by O ZERROERRBAIEL EEEREDFD
T/ AT OINE =R ERigReIE S/
HFZRIE L. MR - & DEEIERLE/RE
ELDVWTEINS,

o AL, RIS, HEEE

Research on tissue engineering scaffolds and
stem cell function manipulation materials is
carried out. Porous and hybrid scaffolds of
biodegradable polymers, biomimetic matrices,
nano- and micro-patterned functional
biomolecules and biofunctional nanoparticles are
prepared to investigate their cellular interaction
and application for tissue engineering.

Q, biomaterials, scaffold, tissue regeneration



F /#B®T= Nanostructural Engineering (4E5 -

ik EfS: Z4% NAITO Masanobu
R - O—F 1 Y OMEERNC, BB
KERH - R BRI - 70 AT &S
FBORT P SRERRE LI T —2BBHEROSS
FHRBEIRETS,

Q, FAFHE - BHFE - BEME - O—-T oV IHE

We aim to develop data-driven polymer
materials by integrating surface analysis,
polymerization technologies and processes with
machine learning and smart labs. In particular,
our target is functional polymer materials such
as structural adhesives and coating materials.

Q, Polymer, Machine learning, adhesive, coating

#F  Filf -8 MORI Takao

BENGEHE (FROY—) B AT 2(LE
DREFDxY kT —7EEES DI, FRIE A
W/ 2/0BERNEGEELS LT BRAE
ABMRPLEMR G EORE - TXILF RO
FRARZT O TV S, BICHRTHSH TDLE
FERALICET 2REMHORAFEZBEL TV 5,
o ST RIVF—, MBI WEEMEmUIE

We focus on developing highly functional energy & environment
materials, such as, thermoelectric and battery materials,
through atomic network control, synthesis of new materials,
nano/microstructure control of materials with strong structure-
property relationships from their topology. We especially aim to
realise the first wide-spread application of thermoelectrics.

Q, thermal energy, thermoelectric, functional inorganic
materials

IR B2 IR SAKAUSHI Ken

BROTZIVF—FIBICEET 2R - FAHE
Hlcld, BERAEICEIT 5RISDRELFEIRIESE
HIHES BIcdDH LWNFENNETT, Ffc B,
MEBILFNRIRROERICER LR L G
BEMEMRIDRIMEE C T, TNSDREDARIC
RYEATVEYS,

o i - BEMLF AR, HRNBIEAE. HR{LS

Fundamental and technological advances on
modern energy issues require new approaches
for controlling the efficiency and selectivity of
reactions at electrified solid-liquid interfaces. We
work to solve these issues by designing various
functional materials with a focus on physical
electrochemistry-oriented phenomena.

Q, Structure-Electrochemical Property Correlations, Microscopic
Electrode Processes, Materials Chemistry

B &F : H3E HASHIMOTO Ayako

BRAUBFERMEBEOREF ALY AT LORFELE
ZINS%EBVIMBEREANDISH, [, KBt
REME. REED, EBNGEDRE - TRV
F—IRDZDBEBRICANS o2 AT LOHEEE
BELTVS,

o EBNBTEME. TOBME. R - TRVF—HE

Development and applications of transmission electron
microscopy techniques and systems. We especially
focus on in-situ observations of environmental and
energy materials such as photovoltaic materials, fuel
cells, rechargeable batteries and so on.

Q, Transmission electron microscopy, In-situ observation,
Environmental and energy materials

T2295X MSE class)

FIH 0iF : BY% HONO Kazuhiro

T—RANL—I AV FAZI R IRIVF—-
BEAHTAVSNAHMEMRICET 25k, 2
EICIE. IR N\— R T 0 R K54 TBBEE
SRIEE - BEAY FEBS T — DK, 561
BRREFEOLEVSRERAME ORREE Rikin
DRF LNV FEZBMEL D D175,

o Bk, REY FO=s 2. F/RIR

Studies on magnetic and spintronics materials
for energy efficient data storage and
automobiles using atomistic characterization
techniques, i.e., the development of magnetic
recording media and read sensors for
next generation hard disk drives and high
performance permanent magnets.

Q, magnetic materials, spintronic materials, nanostructure
analysis

NI 7R U KAWAI Shigeki

BanfRe 70— 7 BEfER% BV CRE O
RIS PHREHT £ 2 BRI IGDRFED. HWEEMRE
7+ / BEEDRIES SUBERAIEETT S,

o EHELTO-JEME. WELRRTR 85T

Development of on-surface reaction and local
probe reaction with high-resolution scanning
probe microscopy. Particularly, we focus on
syntheses of novel nano-carbon materials as well
as characterization of their properties.

Q, Scanning probe microscopy, functionalized carbon material,
single molecule

#ill BSOKER : #304% SODEYAMA Keitaro
UF LA AV BMEEDT L F—BEERC
BLT. A—/S—avF1—42—&AVE—R
BAFTHARHEICL S A H = X LRBETNE
G TBICRTUTIVR < AV THIT 47 RIC
& BH LR R A AR L E T,

Q, DFT-MD 5+8. Al #EHER. Li 148, WEMHE. S5F78

The working mechanism of energy-related
materials such as lithium-ion batteries will be
clarified by first-principles molecular dynamics
simulations using supercomputers. We also use the
machine learning techniques to find new feasible
materials with experimentalists.

Q, DFT-MD simulation, material search with Al, lithium-ion
batteries, magnetic materials, polymer materials

B2 BE . #38 WATANABE lkumu

fAZetk - BEEREEMHZE FOICRF L NILD
MRZEED SREIMT AL R E TREDR T —
IWTEBREREFEBET )L & LTROLIRIZEES
KUOMRRFIEZ 5T - FRIT 2, BEBETILEH
BR@EZE I aE 2 T & THIGMRIRR -
FRIEHZIG R 27 TO—FORRZBIET.
o JHFRETHAR. ETIVA—RER. BERE(L

We have developed a computer aided engineering framework
to accelerate material research and development, based on
multi-scale and multi-discipline modeling to characterize
material behaviors and properties. We focus on especially
structural materials for automotive and aviation industries.

Q, Nonlinear computational mechanics, Model-based
development, Mathematical optimization
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WABTZZUo095

Doctoral Program in Engineering Sciences / Subprogram in Materials Science and Engineering

WE - MRIZEE LWDEOEEICELN L DR Z
FRT 2OOERNZER THY . BRBE. ER. X T
FILF— RIE ER BUECRAOM SRR E XA SEER
PAES RGN

AT 7005 LI EIRREETH 5EIMRRERE
NIE - BRI OF v >/ IARICRBEN. B—ROH
BEHNHEL L TREISIEDLOOMFRIEEEIELT 51
T UBREBYVATLERALTVEY, YT 70754
DFEEE HABMORF RS ZRE L. ERENGEHED
22—V avHNERICTONSHBRIMICH SNTERE
TC BREHOMFENSBELE T, DOXDICEENTH
RERBEOTCT/OOMREZEIRIEELZE (AT LZEW
ELTVET,

A TTO75 LS BERERREOHTINET - #EL
FROME - DFIFOEY T TAT S LICHHRREE - #
BIZVSAIDREBENTEY AT T TOT S LICFIBY
LHEDIFEDG E TELSZRIST 2 LB TELT,

FEETEHE
SPIREOME - MRIFELIF— | 1l (B8 RO
B - MR TFEFRIBZE IACIBUIAIBUNANIB (B384 ZE1S L.
A AR L CRBERUBRFARICAET 5T &,
fefe L. EEMRICHI L Tl BNz DI e R
HENFEITONT, —EUEEFTNERY 526D ET 5.
B5Y 2R2ME BT (T9).

NIMS ;E%¥E - METF
BI0935 4

Materials Science and Engineering is an important
discipline that develops materials for various
applications. It is a key engineering field that supports
social infrastructure in areas as diverse as information/
telecommunications, construction, transportation, energy,
environment, medicine and welfare. Our program is
jointly operated by the Degree Programs in Pure and
Applied Sciences Subprogram in Materials Science and
Engineering. Prominent scientists from NIMS join with the
graduate school faculty to supervise students' research
towards a Ph.D. degree.

Students can take advantage of the world-class facilities
and equipment to participate in state-of-the-art research
activities in NIMS, whilst gaining a broader perspective
through interacting with researchers from overseas.

This subprogram is available for the doctoral course
only; however, students may also obtain a Masters degree
under supervision of our faculty members by enrolling in
the Materials Science and Engineering Class included in
the other subprograms of Applied Physics and Materials
Science.

Requirements for the Degree Program

Students should obtain all of the following credits:
Seminar in Materials Science and Engineering I, Il (one
credit each), and Research on Materials Science and
Engineering IA, 1B, lIA, 1B, 1A and lIIB (three credits each)
and then submit a doctoral thesis. Those who pass the
thesis evaluation and a final examination will be conferred
a Ph. D. degree in Engineering. It is possible to complete
the Doctoral Program after one year at the shortest case
for students with exceptional achievements.

ZnS/SIORGYZZERFETP T1300CHEAL T
BSNT6EXF 7SS S
SCFRAEMEEDZNS 7./ 75 T —DSEMIR

SEM images of 6-fold symmetry heptapod-and
3-fold symmetry tetrapod-like ZnS nanostructures fabricated by
thermal evaporation of a ZnS and
SiO mixture source in N, at 1300°C

RFUNVTHBRS A VEY RREZFE ST
BA_EENSVIRY

An electric double layer transistor using an atomically flat
diamond surface



HERBLARDE

Faculty Members and Research Fields

SwIMBIITE Metals and ceramics

YRR BE(E : 2E  SHIBATA Akinobu
PSR A TSRS L. RS 4 DEsER
BifiE B R - ERENF Y574
Y= 3 VICK > THEER - B - BIEICDWNT
WRLTV, BRE - S - BREEtEES
I8 L 880 2 BT B DA REHER -
S ERREHE E BRI A S RN SIRET S
TEEBERLTVS,

Q, gEFE, HERE, BHTH, HithhiE

Through precise microstructural and crystallographic
characterizations, we investigate phase
transformation, plastic deformation and fracture
behaviors of steels. Based on such the fundamental
research, we try to propose novel alloy design and
microstructure design concepts for developing
advanced steels from theoretical background.

Q, Steels, Phase transformation, Plastic deformation, Brittle fracture

FIH F0iF : BY4% HONO Kazuhiro

T—RANL—YV AV FOZI R IXIVF—-
RESHF CAVSNOHMEMRICET 2%, B
IS, RERN\— F 71 X9 RS+ 7 RlSR
SRR - BAEAY PRSI —ORK. 8% L
FREFEOGEVERERAMR ORFEE &It
DIFEF LNV FEZBMEL D175,

Q iR, REY 0= S RitH. +/ iR

Studies on magnetic and spintronics materials for
energy efficient data storage and automobiles
using atomistic characterization techniques, i.e.,
the development of magnetic recording media
and read sensors for next generation hard disk
drives and high performance permanent magnets.

Q, i pi ials, nanostructure analysis

#F  Fif . ZE  MORI Takao

BENGEHE (FROY—) K FAY 2L
DREFDx Y kT —7EEES DI, FRiE R
& /- SUOBEREGEELE LT BRk
ABMRLEMEE EORIE - TXILF RO
FRAXZT O TV S, BICHRTHHTDLE
FERAICET 2REMHORAFEZBEL TV 5,
Q BRI XIVF—, BEMH. WEEEERIE

We focus on developing highly functional energy
& environment materials, such as, thermoelectric
and battery materials, through atomic network
control, synthesis of new materials, nano/
microstructure control of materials with strong
structure-property relationships from their
topology. We especially aim to realise the first
wide-spread application of thermoelectrics.

Q, thermal energy, thermoelectric, functional inorganic materials

B2 BE . f3E WATANABE lkumu

fizZets - BEERBIEMHZPOICRF LANILOD
MRIZEEH S RLINT 7Ot AL TEBD AT —
IWTEZDRREHIRE T )L & LTROMREES
KOMHIRF I ZFTE - FRIT 2. BEBETILEH
BRBCEZHEIEE D T ETHIGMRAR -
BREH 28R 27 T O—FDREEEZEIET.
Q JHEAEHENE. EFIA—XMAE. HESEL

We have developed a computer aided
engineering framework to accelerate material
research and development, based on multi-scale
and multi-discipline modeling to characterize
material behaviors and properties. We focus on
especially structural materials for automotive
and aviation industries.

Q, Nonlinear computational mechanics, Model-based
development, Mathematical optimization

=E ¥  TAKANO Yoshihiko
SERBEEE, 41 VTS NBEES, SRBEE
1K, BIS,BIEEMHE CBBEOEBHE, 1/ 7
5 /89—%BAL, HROBHAETR L5
BT N1 RADBIR, MBIREE, 41 VEY R H—
RyF/Fa—TEEBOEHET. BRIHRE
F BFCY FEOFEEREGTS,

o BicE, +/77. HHEEZE

We are focusing on the physical properties of
Superconductors including high-Tc superconductor,
diamond supercondutor, Fe-besed superconductor
BiS,-based superconductor carbon nanotube.
Development of novel devices, including optical and
field effect devices, using superconductos and nano-
technologies are tergets.

Q, Superconductivity, Nanotechnology, Materials Science

=& WEl W MTANI Seiji
BEAEBHNE 701 2 EBVERFLALORE
BRI OBFS K UFRBEE S/ R 47—
VRS HRORIR, R EEED R HEE A
BITEAT B LLIRHSEED RS - HEsE D X
EY FOZ 7 ARFADEH,

Q REY A=V R, HEET /HE. AEVEE AEVHERS

Development of new magnetic materials and
nanostructures by atomic scale control based
on state-of-the-art thin film growth techniques.
Searching and understanding new functionalities
in spin transport and their application to
spintronic devices.

Q, Spintronics, Magnetic nanostructure, Spin transport, Spin-
orbit coupling

WA fE— : #EBU%  UCHIDA Ken-ichi

AEY bAZI ZAMBEAT VT —TEOREEE
[REYAHOY bOZY R ICET 2HARE EITT D,
RICIHOEEE - A AR A BRGE LT B
MRPAEY FAZ Y ARFIREOHAF I RIVF—
ZHEE L ZOISRICAV fEEERIT A EET 5,
Q REY FOZH R, REVH WREH BIFLF—T%

Development of novel science and technology
of “Spin caloritronics”, an interdisciplinary
field between spintronics physics and thermal
energy engineering. Spin caloritronics enables
unconventional thermoelectric generation and
thermal energy control, which are investigated
by cutting-edge heat and spin detection
techniques.

Q, Spintronics, Spin current, Thermoelectric conversion,
Thermal energy engineering

RN Z — 2\ SN O H st
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HE RE:#48 TAKEDA Yoshihiko
BEES WA L B EE - B HEHED
ISR BRI E. BRI D
oS, S0EM (4> E— LR EEBE L /1
EDBIER O - SR DREZE - #EE(L.
ERD TR BN/ TR ERIR L
TRELEN AR DY,

Q JERIAFRE. +/#HE, 147E-L

We investigate optical nonlinearity, transient
optical response and nano-local field optical
phenomena of inorganic and organic
nanomaterials with femtosecond spectroscopy.
We also study control of nano-scale structures,
surface modification with advanced ion beam
technology and nanoparticle assembly with
biomolecules.

Q. nonli optical resp ials, ion beam

Sl it : BT YOSHIKAWA Genki

e FRHE Y/ VAT LEREII L. AR
THE—RBED MMaH | OEHFIZEENEBIZE T 5,
THIITSBERE LT, BN IVETOMNSZ]
RMBREL ENIVZAT T REBAND SR % Bi5
T, WER (L EE - TH - EEY - XMEAE
FERE,

o F/ ANZHIVESY, WEEY, WEF— 2R

Development of new molecular sensors/
systems towards global-standard artificial
olfaction, mobile breath analysis, and new
blood/fluid test. Fusion of physics, chemistry,
biology, engineering, economics, and cultural
anthropology.

Q@, Nanomechanical Sensor, Olfactory Sensor, Materials
Informatics

JNH 732 ERBUE KAWAI Shigeki

Baa iR 70— JBEMERE BV CRE COLF
RIS PEREHC L 2 BRATRISDRFE D, HEEMRKER
T/ EEEDRIES KOBRERIHZTT D0

o EEHTO—JHHE. WELEETR ¥HTF

Development of on-surface reaction and local
probe reaction with high-resolution scanning
probe microscopy. Particularly, we focus on
syntheses of novel nano-carbon materials as well
as characterization of their properties.

Q, Scanning probe microscopy, functionalized carbon material,
single molecule

#hll  BSKHR : #3U% SODEYAMA Keitaro
F9 LA A VB EDIRIVF—EERC
BLT. 2—/{—arFPa1—4— 5B E—E
BAFEHAPIHEIC LD AN RLRPETNE
G EBICRTUTIVR « AV TAIT 1 7RI
£BH LRI AR L E T,

Q, DFT-MD 5tH. Al ItEER, Li/4 V8. HEME. S2FHE

The working mechanism of energy-related
materials such as lithium-ion batteries will be
clarified by first-principles molecular dynamics
simulations using supercomputers. We also use the
machine learning techniques to find new feasible
materials with experimentalists.

Q, DFT-MD simulation, material search with Al, lithium-ion
batteries, ic materials, poly ial

F/#EITE Nanomaterials

B 88 TANG Jie

TS T TV RA—IN—F v\ ZPH LB EE
R/ TAYEV e /R AR - SHE L
ZOYERRZEITV. MRDRFDRFIEE 715 |
EHL. BFHER - TRIVF—T /1 ANDISA
HEEDHTND,

o K#IERTTS /B, 557 T YRUH—KYF/Fa—T.
BEHR

Aiming for the most sophisticated industrial
use in electron imaging and energy storage, we
investigate graphene and rare-earth compounds
nanowires among other nanomaterials for
applications in supercapacitors and electron
emitters.

Q, Advanced Low-Dimesional Nanomaterials, Graphene and
Carbon Nanotubes, Energy Storage Materials

BH & EHIE  1SHI Satoshi

BREVNEGS /HBEZRF L. HEEEEE
ZRIH LY HBEED NI D AR MY
MmETSAICEY 2%, BAMICiEIal—
AV ERRETV. AAIT U7V ERE L
Y. A RZEDEMEF B % B8 LR
Z172,

Q F/KE. AEITFUTIV. TIXREZH R, HBEH RELH
Studies on developing novel photonic
nanostructures for extraordinary optical
properties and photoelectric/photothermal
conversions. Includes both numerical
and experimental works to develop, for
examples, optical metamaterials and photonic
nanostructures to harvest sunlight as well as
solar heat.

Q,Nanoph ics, M ial, Pl ics, Photothermal
conversion, Photoelectric conversion

feEE 855 : EHUE  SAKURABA Yuya

HUMED R E 2 ICHR S 2 E B R O AE R
HNRICER L. BIEEREMROEE T/ BED
YRS LRI Z 1T 5o EBEMVERRICEE 59
RERT—Z A~ L—Y BaREHEI TP
HRGRBRBISAEERAT/\A AICEF TS
iRz ED S,

Q 2EY FOZIZMBETINA R, BTHREME. BKAEMY

Focusing on special transport and thermoelectric
effects derived from magnetism and spin, we
fabricate and characterize magnetic thin film
materials and multilayer nanostructures. In addition
to the basic research, we are also conducting applied
research for practical devices such as next-generation
data storage, ultra-sensitive magnetic sensors, and
novel thermoelectric power generation applications.

Q, Spintronics device, Magnetic functional material, Magneto-
thermoelectric material

B BF : HEBUE HASHIMOTO Ayako

ERAEFEMBEORRF ALY AT LORHRE
ZTNS5ZBVEMBRBERANDGH, [, XBX
REMH. MEED. BEENEEDORE - TRV
F—EDOZFOBERICET e X T LOHESES
BigLTW3,

o EANEFEMM. ZOHBAR. BiE - TRXIVF—HE

Development and applications of transmission
electron microscopy techniques and systems.
We especially focus on in-situ observations of
environmental and energy materials such as
photovoltaic materials, fuel cells, rechargeable
batteries and so on.

Q, Transmission electron microscopy, In-situ observation,
Environmental and energy materials



EF 7T : 4% EBARA Mitsuhiro

RIBICEE L TIHEEZ R E € B RHEREM A
R— bR —ICBIT BH%E. Ak & DEFRHE
BEDHBEICE ST FIOE EEPHMEED
&1 > 7 S C ORI AR R R 2 AR,
Q 2% — MRYT—, EfH, AR

Our research group is interested in developing
smart biotechnologies using stimuli-responsive
polymers. These smart biomaterials are designed
to act as an “on-off” switch for drug delivery
technologies, gene therapy, affinity separations,

B - £FHEITE  Organic-and Bio-Materials

Il E{E: %48 KAWAKAMI Kohsaku

EEGMEIECHET BT T A T AEEMH
RETOER L Z2BHMB Ot FE L RELE
[CEBHER CRIVIAG ERRIZEDORLICE
LD DEERRARICHBER T MR EED S,

Q v ea—. BRI ERENS. RELE. BUE

Make contributions to basic science related
to physical chemistry and interfacial science
of organic materials as well as practical
development of pharmaceutical products.

Q, Soft Matter, Pharmaceutical Science, Amorphous Science,

BERE L Z— 2\ SN OEHEEH SRS

chromatographyl diagnostics. Interfacial Science, Thermal Analysis $7_T
Q, Smart polymers, Biomaterials, Cancer therapy #

T

=
MR IEZ: 38 TAKEUCHI Masayuki HO &% : H8 TAGUCHI Tetsushi A
D FERAAE, O - BTN BN EEE R EHEREERETHR - BET SERMAHCE g
BWAF - BDF - BOFROZOESED 7H A THERMREIT O CVET, BATREGHE 5
> TaR] THREETm 28 LT TBRICTZ S5 e L. 8 - /NEMIC & B ETHM AT A >
HAVETEERVEL. 7/ BRIEEDFZR BRI MREER JIDART VT IVENEBR LT 4L

HY %,
o, BiE, BAFLE. ST

Creation of new organic nanochemistry
thorough the design, synthesis, and
characterization of organic, macromolecular,
and supramolecular materials with photo-
and electro-active components, chemosensing
functions, dynamic mechanical characters.

Q, Organic Material, Supramolecular Chemistry, Molecular
Machinery

iR EfS: Bd% NAITO Masanobu
BIEEE - O—7 1 VI MBEERDIC. RIEHED
RERAT - R ESRAM - 701w NI & T
FBEPAX NS AREME LT — 2SR DS
FIRBEREIT D,

o BHTFHE - BHSE - BEHE - 1—71 Y IHE

We aim to develop data-driven polymer
materials by integrating surface analysis,
polymerization technologies and processes with
machine learning and smart labs. In particular,
our target is functional polymer materials such
as structural adhesives and coating materials.

Q, Polymer, Machine learning, adhesive, coating

Y: 38
o AR MEHE, BEER. HAHRK

We focus on polymeric biomaterials for
minimally-invasive therapy. We design and
synthesize polymeric materials and apply
them for tissue/cell adhesives and anti-cancer
materials.

Q, Tissue Adhesive, Angi is, Tissue Engi ing, Cancer
therapy

PR E¥F: Y8 CHEN Guoping

TEER\OEZ B L. BMBERSEMHL
EARARERIEA R DR Z1T 5. RTINS
DFHSEZSILEMRROEEMEL MA<
b U T ZERROEMREMAEL, EAEERED F D
F/ AT O — AR SRS/
HFZRIE L. M - & DIREFRLERE
ELDWVWTHND,

Q EFIE, BISHE. EREE

Research on tissue engineering scaffolds and
stem cell function manipulation materials is
carried out. Porous and hybrid scaffolds of
biodegradable polymers, biomimetic matrices,
nano- and micro-patterned functional
biomolecules and biofunctional nanoparticles are
prepared to investigate their cellular interaction
and application for tissue engineering.

Q, biomaterials, scaffold, tissue regeneration

Bupasuidu3 pue aouaIds sjelaeyy ul weidoidgns / seousids Suissuldul ul weidold 1e10300q

JUDAVF /DA VP DEFEMREE
BB S < X ZEFA Ul Ok F
SEM images of silicon nanowires and
a schematic illustration of the characterization

by micro-Raman spectroscopy

RFUN)VOBERIENIC K > TR A/ 1BEHZEIR T S XER
Molecular beam epitaxy and sputtering equipment for developing
new magnetic materials and nanostructures
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¥IET Condensed Matter Physics

A BE : 3% HU Xiao

PEFDOEEN S HFE L, WEE - MERZFOD
wLwoory s« 7OREEZELCT. BNfcEF
HEEDRBEZRR L TS, R CIENREY—
EX—7—FELT PEFOBEFRELERE
R TOREIRRD b RO 1)V IEDEIRL & #2ER
ITERY ATV,

o WiEIEsR. FROVHIVRR. EFHEE

Starting from the basic notions of physics, we
develop new frontiers of condensed matter
physics, which hopefully lead to advanced
quantum functionalities. Recently we are
exploring topological properties in electronic
states in materials and wave propagations in
periodic media.

Q, condensed matter thoery, topological phenomenon,
quantum functionality

WO 1555 : WS YAMAGUCHI Takahide

LA YEY FPZRTE R EDRIGEF R D
RO, MO = — VIR ED
UTetBEME T /N1 DA, PRI, SMHERES 1
TEVR IS VIREPHAAVEY FDERK - 22
L2 —%FEocBFRFDOMH, MK - ZF
BRI SRS E TTT 5,

O F/HAIVR, FAVEY P, ZRTMHE

Research on the fundamental properties
of advanced electronic materials such as
diamond and two-dimensional materials and
the development of functional devices, e.g.,
quantum devices with nitrogen-vacancy centers
in diamond and high-performance diamond
transistors. Our research involves film growth,
device fabrication, and electrical characterization.

Q, Nanoscience, Diamond, Two-dimensional materials

R4 f2: HEZUE  SAKAUSHI Ken

RRDIRIVF—MREICEIY ZEEEY - FAiTHIE
HlTd, ERFEICE S B RIGDMEDEREE
HIET BTcDDHF LWFENGETY, Fhrc b,
ERESCFRERROMERICER LIt 51
BEMEAMBORIMZE T, TS DRBEDIRIC
BYBATVNET,

o it - BELSHAER. MIRNBIEBEE. MLy

Fundamental and technological advances on
modern energy issues require new approaches
for controlling the efficiency and selectivity of
reactions at electrified solid-liquid interfaces. We
work to solve these issues by designing various
functional materials with a focus on physical
electrochemistry-oriented phenomena.

Q, Structure-Electrochemical Property Correlations, Microscopic
Electrode Processes, Materials Chemistry

HEFMEITE  Semiconducting Materials

EE B BUE  FUKATA Naoki

gk /R EEEICEAL LR - NS
BARRME T BRERDEES F SR 44
HHEOT 2L+ — 25 BE L e 258
BT DODERABEREL. 7/\1 ABHRE
TOISEREE LT 5.

Q Rk, TRIVF—E. F/i8E

Fundamental and application researches on
next-generation high-speed semiconductor
transistors and energy-related new materials
using functionalized semiconducting
nanostructures and composite nanomaterials.

Q, Semiconductors, energy-related materials, nanostructurese




ERVTUZIWAL/AN=Y3YFI095 s

Master's / Doctoral Program in Materials Innovation

EE< T )T IVAA S/ RN—=2 3 VT 005 L ZOZOEE
ARREARZRESEBERMA O S LEICRT LEFRIN
TOUSLTY, BLFEERE - BEALSEY. L‘B‘ﬂ%’i\
HHIC K BDEHERI—XTT,

KIA—R Tl MRBREZDTICHITBHA v T LAV
IR A FAICIRM L. RIS IC DD 53 E-DR F 5l
DRI, ESITIFEREITAS I TERERMICERTESA
MEMZBEERLET,

ARFEM. AR B, BVEZIER T BMEARL SERREAL fid
W NA AR EOIBEMRE. RET XV F—ITRD2MED
A/ R=avERLELEAVF2TLEG>TEY. 5
P F—FIRTERETITONE T,

ETNFHEICKDIER. MEHLR E IR a T
RWEIERRT. SSICRBICHE - 7)1 REDL 2MES
MITDWTEREZ Loh W FARD & —FAREDIRED T,
BELGEMNARICERILE T,

FEETERH

RIHIERIZIE TR

1B HIEMERFI0F 10 A BIUEBRITUT
WRA S R=2 3 Y EHBORBIRREBES L, 308
Ll EEES T B,

2 ELHRNDBE I ORBERMEEG LIRICELR
AR L. REEHRICARTNREL (T5) OFMHE
5EN%. ELRIDBEIARRERKICRET
BT LERIBEET DN BNIERE LIS ERDHEN
FE S VERBIELRIDEEEZIT BT LN TE B,

BRERRIZIE T2

1. PREE | GRS TR OESERH L. E
RICHNERH (FBE) L TEVHEHET 2.

2 BIRYEE  BLAARE LAEES LUSRKH
BicEMINERL (T2 ORUMREEND, B1H
XOBEIEIIRIDERICEIT 5T LEPTEET B
BNFIREEE L L RDONEIG. RRRIE
W HEBRICIS T OPMERET 5T LLARETH B,

The Materials Innovation Degree Program is a new
program established in April 2020 when all organizations
at the Graduate School of Tsukuba are transferred to the
degree program system. The doctoral course consists of
the first and second semesters.

This course provides students with a world-class research

environment in the field of materials science.
We aim to create new materials, science and technology
that lead to technological innovation, as well as to
foster human resources who can play an active role
internationally and drive industrialization.

The curriculum focuses on material research such as
solar cells, fuel cells, thermoelectric conversion elements,
magnetic materials, optical functional materials, catalysts,
biomaterials, and innovations in materials related to
environmental energy. All lectures and seminars are in
English.

After thoroughly studying the basics of material design
using quantum mechanical calculations, material analysis
using advanced equipment such as synchrotron radiation
and material synthesis that actually creates materials and
devices, then dedicated to advanced research under the
guidance of leading researchers.

Requirements for the Degree Program

Master's Program (MS degree) - 2-year course

1. Credits: During the two years, each student should
complete a total of at least 30 credits including
those for colloquia, special research study programs
and seminars.

2. Master Thesis: After completing all required credits,
students will submit and defend their master theses
in the form of an oral examination. Exceptionally
good students may be allowed to take this exam
early to finish the degree before the standard period
of 2 years.

Doctoral Program (PhD degree) — 3-year course

1. Thesis Abstract: A PhD candidate is expected to
submit a thesis synopsis during the third year of
the doctoral study, where it will be decided if the
candidate may proceed to submitting the full
doctoral thesis.

2. The Doctoral (PhD) Thesis: Students who have
completed a research project may submit a PhD
thesis. If approved by the thesis committee, the
candidate must present and defend the thesis at
an oral examination. After a successful defense,
the candidate will be granted a PhD degree in
engineering. The standard period of study is 3
years, but exceptionally good students may be
allowed to complete the degree early after a
minimum of 1 year on the course.

PUINOMEMEV w\— 2N ANS NS TFEH
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HERBLARIE

Faculty Members and Research Fields

IRIVF—H1EITE  Energy Materials Engineering

B EbE: BU%  SAKURAI Takeaki

L EM+E T S UICBRARYEEE B AR
BHOB MR LICET BHR. /\T—FEERT
1S &1F B RIGIRAT

QKRBT NT—HBHRT. BRRIME

Study on highly efficient photovoltaic cells
using multinary compound semiconductors
and organic semiconductors. Defect analysis in
power semiconductor devices.

Q, Photovoltaic cells, Power Semiconductor Devices,
Crystalline Defects

FEYE a8 : IS NISHIBORI Eiji

BIERY | BICRSRBE Y Z A LIMEDR
FES BFDROMERIC K BUERFHR.

Structural Materials Science: Accurate
structure analysis in materials science using
the world-leading synchrotron X-ray facilities
(e.g.SPring-8).

#8870 : HEIE  SUZUKI Yoshikazu

ABBHMPREFT ILE—EWo e TRV
F— - BEISAIcAY. [EREEH - E2X NS
At X1 ZF—T— Rlc. 1 %)/ #8P 3%7T
Ry N T =0 S EDH LB ORISR
ICERVEATVES,

QT TSIy R, REHEHE, NOTZDA FABEH

Towards energy and environmental applications, we
are developing novel inorganic materials, such as 1D
nanomaterials and 3D-network structured porous
materials, under the concept of “environmentally-
friendly and low-cost processing.”

Q, Advanced Ceramics, Environmental purification materials,
Perovskitesolar cells

FEH 0iF - B8 M
HONO Kazuhiro (NIMS)

T—RANL =TI AV FOZI R IXIVF—
BRENFCAVSNIHMEMRICET 2R, 2
FEHITlE, RERN\— R 71 X7 RS 1 T Rli&gER
SRR - BEANY BB Y —0ORFE. 85+
BrREEOEVSRFERAMHORREE RITiR
DEF LNV FERBEL DDIT D,

o BitHE. REY FOZOXMHE. + /8

Studies on magnetic and spintronics materials
for energy efficient data storage and automobiles
using atomistic characterization techniques, i.e.,
the development of magnetic recording media
and read sensors for next generation hard disk
drives and high performance permanent magnets.
Q, magnetic materials, spintronic materials, nanostructure analysis

HE 1 3R ERH) BEXFER
INOUE Isao (AIST)

HROKHEEIFIRE24PWh, TN H20504F(C
IFITIZ1F T5000PWhIT7E Y &, BIEEEBNIT
FMDORRITEEDFRBE T, HAIFEMDEE
FA(C, MEBFDERZEY) AN, FIERFICE
Ui ATZ2—0Y - ¥ F TR - e AR
HKIDTLETCTDHBDBRITHELET,

Q Za1—OEWTAYITNAR. N"MFIAT1v Y, BFE
FRK. BWHRT

The world's total electricity consumption of
24PWh today will rise to 5000PWh for IT alone
by 2050. Ultra-low-power IT is an urgent
necessity, and we challenge the problem by
mimicking the brain. Artificial neurons/synapses
and their circuits are in development with new
materials and physics POV.

Q, Neuromorphic device, Biomimetics, Quantum critical
phenomena, Ferroelectrics

Rz 5 :#YE  SUEMASU Takashi
BEESEARE AL, ABHEOER, H&
U. AUV FNA 2 & B8 LSRR O
RS BRI

Q @R, ABEH. BEHE. REVFOZIR

Fabrication of ultrathin high-efficiency solar cells
on flexible substrates, thermoelectric materials,
and transition metal nitrides for current-induced
domain wall motion.

Q, photovoltaic materials, thermoelectric materials, and
spintronic materials.

SFRR i #IE MORITOMO Yutaka

IRIEREYIEY { MIEFDERH S TRV F—RER
FFILAFVEWME. T EUDLAFVEM
. BRABEM, ABRHME) ZEET 5, 7
HERL 5. BFE— LZEREE LR EHE - #2477
TINA RDFEET D0

Strongly-correlated physics: Development of energy
and environmental material (Lithium-ion secondary
battery, Sodium-ion secondary battery, Organic
photovoltaic, thermoelectronic material) from
the view point of physics, Our lab. develops the
material, evaluates and analyzes the material with
use of quantum beam, and make a trial device.

FIH B H#B4E HADA Masaki

7 = L ORI MRE FHREITRER | [0 FEE
BT L BICRIGH - [EE VB DA,
Q 7L MIL—H—, BEERK. WESCFIIR, BFEER

Femtosecond time-resolved electron diffraction
measurements: filming “molecular movies” of
photo-reactive or responsive materials.

Q, Femtosecond laser, Ultrafast phenomena, Structural
dynamics, Electron diffraction

& Fif  3US (UHER)
MORI Takao (NIMS)

BENERE (FROY—) B AT 2La
DEFDx Y kT —7EEES DI, Rt A
B /- 2/0BEREGEELS LT BRE
ABHRPEME G EORE - TXILF RO
FRAERAZT O TV %, HICHRTHH TDLE
EXBICEY 2RBMHORFEZBEL TV,
QIR IVF—, WEIH. MR

We focus on developing highly functional energy
& environment materials, such as, thermoelectric
and battery materials, through atomic network
control, synthesis of new materials, nano/
microstructure control of materials with strong
structure-property relationships from their
topology. We especially aim to realise the first
wide-spread application of thermoelectrics.

Q, thermal energy, thermoelectric, functional inorganic materials

Sepehri Amin Hossein : 2%

(%11H) BREIRERR
SEPEHRI Amin Hossein (NIMS)

AYEF MUTZIWIS—FERWET ) —2I %
IWF—BRBE LT -2 R L —T AR Rkt
MRIOBAZE, <IVF AT — UiiiEEari. <1~
OXRVRTAYY «¥Zalb— 3y, 7—294
IVARTUTIV- Tty v ie

Q BitiiH, HIHSERIT, Y1/ 0T RT AV IR Y Zab—YaY

Studies on high-performance magnetic materials
for green energy conversions and data storage
applications using a combinatorial research
approach, i. e. multi-scale microstructure
characterizations, micromagnetic simulations,
data science, and materials processing.

Q, Magnetic materials, Microstructure analysis, Micromagnetic
simulations



Environment-friendly Materials

BA EXEB: 3T SHIRAKI Kentaro

AYINGBT =T« VTRIEESF /I FT
T )7 I DISA.
Q AVINIEBR, FVINIETA—IVT 15

Control of protein folding and development for
novel nanobiomaterial.

Q, protein solution, protein folding

WA FFE : 248  YAMAMOTO Yohei
URRE T, /{1 HRDT (BBESTHLUES
F) DB HBATF / BEEOBEFTEOBR. P
OIS LI FEAEICE BT/ T\ ADVERL &Y
BIME - T3P —EHRICET 2RETLET,
o, FFESHK. BT IN1R, 17 0OkiRS

We focus on a preparation of supramolecular nanomaterials
consisting of w-conjugated small- and macro-molecules
and construct nanodevices which are expected to exhibit
optoelectronic and energy conversion properties.
Q, Molecular assembly, organic device, microcavity

A Bt R TSUJIMURA Seiya
P EME S OREEEIEL T, BIGETE
BT/ ARDISEERRER & RISHIE. SICEER—
EENREETRERISICET AHEETVET,
Q BRILH. BER. \1ATLsbO=SR

Our research involves characterization and
development of redox enzymes and nano
materials for bioelectrochemical devices. Of
particular interest is heterogeneous electron
transfer reaction of redox enzymes as
electrocatalyst.

Q, Electrochemistry, Enzymes, Bioelectronics

WiE ¥ BhE  YAMAGISHI Hiroshi

DTEICE < BVEEEREBBICEHIAG T &
[CRY. BNREMEEB T 2 BEERMEOR]
GEEELET,
o BHFILE. BRY

We develop novel molecular crystals with
distinct structural flexibility by assembling the
constituent molecules via extremely weak
intermolecular interactions in a programmable
manner.

Q, Supramolecular Chemistry, Crystallongraphy

IR IEZ - 848 (M)
TAKEUCHI Masayuki (NIMS)

D FEOHEE. O « BF RN BINGEEEE R A
WAF - BDF - BOFROZDESED 71
> TEAk) THRETM 208 LT BRI D3R
AT rERWEL. 7/ BRIEESFZA
H9 %,

o, BHEMH. BOFLR. DFH

Creation of new organic nanochemistry through
the design, synthesis, and characterization of
organic, macromolecular, and supramolecular
materials with photo- and electro-active
components, chemosensing functions, dynamic
mechanical characters.

Q, Organic Material, Supramolecular Chemistry, Molecular
Machinery

it R 3R NAKAMURA Junji
RERENT AR AV TBERRIS A D= R L (32
FAIREALTZIR) DRF + HFLANILTD
RBA & Z DHIRICED IR RS, & <
IR BB, CO0 57 ILI—ILEBRT
AR S F Y RUTORBLA TSI RBLE,
o, MEIEM, WETXILF—MIR. RE(LP

Designing a functional catalysis based on the surface
science research at the atomic level for the mechanism
(kinetics and dynamics) of the catalytic chemical reaction.
Particularly, electrode catalysts for fuel cell, alcohol synthesis
catalysts from CO,, metabolic dynamics of mitochondria.

Q, Fuel cell, Energy and environmental catalyst, Surface chemistry

sEEE  MUSh : #E3UE  KONDO Takahiro

LU 2T DRRET & HRERRFE. KRB AL
DEFFE, RECOILERIEZ ATV XICET S
MRETOTCVEY, EFICHRICRICIIONL
UM, ST LU 37 L USRI D B & R1R
LIEWEZEZTVETY,

Q, #i#l 2 RTWE. KRFEME. RARSSIFII2Z

We are challenging to create new materials,
technologies, and research areas for contributing
to the society by conducting the research about
new two-dimensional materials, hydrogen
storage materials, and reaction dynamics at
surface.

Q, New two-dimensional materials, Hydrogen storage materials,
Reaction dynamics at surface

K& SEKEB: Bh3Y TAKEYASU Kotaro

“RMtERERRRRICPRBIERRIS, S h3VF
U7 ARG EDBEFHEEN M S MR ISz Y
LN, #LOVRERIGS AT LORIEZE
BELET,

o BT RILF—RUK, WL

We aim to clarify mechanisms in catalytic
reactions with electron transports such as
conversion reactions of carbon dioxide, fuel cell
reactions, and mitochondrian reactions and to
produce novel catalytic reaction systems.

Q, Energy and environmental catalyst, physical chemistry

it B : Bh%  NAKAMURA Takashi

BOFY AT LOBEEREMERTR. BHEEGL
FLERA 7 > %FA LIBD FEBEEDMRE,
O BT, HISMIIE. SEt

Precise construction of supramolecular systems
and exploration of their function. Research
on supramolecular metal complexes utilizing
organic ligands and metal ions.

Q, supramolecule, functional organic material, metal complex

MEE SfS: #E NAITO Masanobu
WEEE - O—7 1 I MRERLT, REHD
REFRNT - RIEAEIN « 70t AN & B
FEPRAY I ARERE LT —2BaEloas
FHRBERET S,

o BHAFIE - MHSE - FEME - O—F 1 VIR

We aim to develop data-driven polymer
materials by integrating surface analysis,
polymerization technologies and processes with
machine learning and smart labs. In particular,
our target is functional polymer materials such
as structural adhesives and coating materials.

Q, Polymer, Machine learning, adhesive, coating
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RIEMETIE

FHETZ

Environment-friendly Materials

AlE ARR R0 (R
NORIKANE Yasuo (AIST)

FICISE L CE L REREZ T 2B L. &
EERFTDMEF SEEDFOTT A -
B - HREDFTHE

o BHKILE, FKMEIHE, 7YY LY

Photofunctional organic molecules especially
showing photo-induced solid-liquid phase
transitions and light-driven mechanical motion.

Q, Organic photochemistry, Photofunctional materials,
Azobenzene

Lok Kumar Shrestha : 8

(+ATR) RSB
LOK Kumar Shrestha (NIMS)

HREM T S — L ROR—RFREACHEREZ A
W LW/ T U7 ILOER, fifcbid@m®
EfEE 5T/ R—FRTT—L/EREEOCHE
BIER—S XEEE R DA — R MR ERL.
CORHEREEZERNA LIBaiiEa 1> T P88
UL TORXEEZBIELTVET,

o, e T U7 IV, BEHEEt. T/ RK-5ZXH-KY, IX
IV —REmE. SR

Fabrication of fullerene-based new functional
nanomaterials using nanoarchitectonics
concept. We produce ultra-high surface area
nanoporous fullerene crystals, and convert
them into hierarchically porous carbon
materials by high temperature heat treatment
for the high-performance supercapacitor and
vapor sensing applications.

Q, Functional materials, self-assembly, nanoporous carbons,
energy storage materials, vapor sensing

Electronic Materials

KE 8= :#¥ OHNO Yuzo
NEABT S /GEDET - - AC DR
B, (ENBEIRIM A RSB T/ e
EHBITFBREY O — L > ADHZE,

Q REY FAOZV R, ¥EHEFIHEE

Characterization of electrical, optical, and
spin properties of semiconductor quantum
nanostructures, and study on spin coherence
in semiconductor nanostructures and its
application to and low power consumption
technology.

Q, spintronics, semiconductor quantum structures

2 [R5k : B4% TOKURA Yasuhiro

FEgERLE LIc T /R TOBFHEER. IF
FEIA S S0 A, BEBFROI—L>
RAEBFHEE DAL EEY,

o EFHE. EFHE. FTEHH0E

Theory on quantum transport and non-
equilibrium dynamics in semiconductor
nanostructures. Quantum coherence in a hybrid
system and possible application to quantum
computing.

Q, Quantum transport, Quantum information, Non-equilibrium
physics

RS T : B2 HASE Muneaki

B/ VAL —Y—Z AW /EEEn I —
LY bk, RUOOe—L > blEzERSA LTE
BT I \A ADRIR.

Q 7L L—YF—, BEERK. Jk—LY+T4/Y
Coherent spectroscopy of nanostructures by
using ultrashort pulse laser and developments of
ultrafast optical devices using coherent control.

Q, Femtosecond laser, Ultrafast phenomena, Coherent phonon

YEHE  H—ER - 2R (R HEXFER
HIMEDA Yuichiro (AIST)

“RACRGREHR, KETREICBI Y 2B S BRI
DERET - BT, —BILREDSDEBA L/ —Ib
B FEED S DKEFE,

o HHEEME. “ELRRLR. KAKE

Design and development of organometallic
catalysts for carbon dioxide conversion and
hydrogen storage. Methanol synthesis at low
temperature from carbon dioxide. Hydrogen
production from formic acid.

Q, Organometallic catalyst, Carbon dioxide conversion, Hydrogen
storage

IEH & :#d% OKADA Susumu

STEMBERZFOFEZRVN S/ Ry —IUED
nERRET LIRSl DF T/ AT — Y
&\ EfERm REDOEBFIEAER,

Computational material sciences of molecule,
nanoscale materials, surfaces, and interfaces
based on the first principle total energy
calculations.

PR #8F : 4% TOKORO Hiroko

ERBEEC BRI Z T EHAENRMELE L
T, AR EDNEBRIBITIEE L THFH -
WRH - BROGEDNR(ILT 55 E. HREME
REZETIMBOREZTOTVEY,

o Efktntt. 1. X1 FVY

The objective of our research is to develop
novel materials with advanced light-responsive
functionalities, accompanying changes of
optical, magnetic, and electric properties. Metal
complexes and metal oxides are the main target
materials in our research.

Q, Solid state property, Phase transition, Switching

B ZEA : 3%  YANAGIHARA Hideto
AEY FOZY AMBDOREH, @R LB
SEREA LN e 7\ RVER & FHE,

o, BEMEHEN, TERFD v LHME, MR
Development of novel materials for spintronics.
Fabrication and characterization of magnetic
devices composed of metal and oxide materials.

Q, magnetic oxides, epitaxial films, advanced magnetic
materials



EFMHAIZ

BEteE RS IESRRMT  Material Analysis using Synchrotron Radiation

Electronic Materials

KA (8838 TAKEUCHI Osamu
EBETO— TEMERRE/ VAL ——5E R
FHPORSRMEREL. TNE TITHEVER
SRR AR LY. ZNESFEERNT
F/ R — U COMERIZE. 57U LEREET - 4
BRI RIS D 2D DEBIZEE TS,

Q F/ 70 /00— stk KE&Y 7 MR

Development of new microscopy techniques based
on scanning probe microscopy and advanced
quantum optical technologies, and their application
for research in nanoscale science and technology.

Q, Nanotechnology, measurement science, hardware &
software development

Eh L&SHA

£ RE : #3858 TONG Xiao-Min
FIESEAE T BT DT A 4 > DR L —
FIBICHT BET - HTBREEA L, E5ITHE
1T & BB BRI A FRL TS,

Q, RF « FFER. ML—Y—, HEHE

Using numerical simulations, we study the
energy structures of atoms, molecules and ions,
and their dynamical processes in the intense
laser field; investigate how to control the
structures and dynamics by external fields.

Q, atomic and molecular theory, strong field, computational sciences

777U J1vh KOUY HhAT1UZ @ BhEKX
AFALLA, Jessica Pauline Castillo
BERERDNEANTHMED/NTA—2ER/RDT &
BLOFEEREDYBICHT BT T EA =
9 A BHRY HHTR

o {ERE TN - BT EGRS

Using ultrafast spectroscopy to obtain material

parameters and to understand carrier dynamics
in semiconductors and other materials

=E RE 2R (M

TAKANO Yoshihiko (NIMS)

RBEEIA A1 VY NG, FREEEE, BIS,
BCERG CRBEOERWE, 1/ 77/ 0%
AL, MROFEERR LT/ \1 XD, &
R A VEY R A—RYF/F1—TEERAN
HRFBRANRERT. EFE Y MEOHRBELIT S,

o BEE. +/74. HERE

We are focusing on the physical properties of
Superconductors including high-Tc superconductor,
diamond supercondutor, Fe-besed superconductor BiS,-
based superconductor carbon nanotube. Development of
novel devices, including optical and field effect devices,
using superconductos and nano-technologies are tergets.

Q, Superconductivity, Nanotechnology, Materials Science

% g 3R (ER

YUASA Shinji (AIST)

b R IVBESHET (TMR) RFPMR AMEAHID
ELIEREY FOZ Y RET DR,

Q REY FAZZ A, BRI, MHEEZ

Research and development of magnetic tunnel
junctions, magnetoresistive random access
memory MRAM and other spintronics devices.
Q, spintronics, magnetics, materials science

ME X 3R (ST HEXFER
AMEMIYA Kenta (KEK)

EFE—LZBVCEMEROXRE - REDZ D5
HRRIC K HHAEHIREAB DR

o RE - HEl. ANV FRE, BFE—L

Elucidation of the function expressionmechanism
by operando observation of surface and
interface using quantum beams.

Q, surface and interface, operando observation, quantum beams

Fay SVFalb: g5E
JUNG Min-Cherl

BRERMBEOXMRRRE. 7+ / V0 BFEED
BRI, S/ \1 7y fROT A1 b
MREE ST T SNIVYREY S > T Z58 A A —
IV T INA ANDEHHIS AR,

Q, HHERNI Ty FIE, R 74/ V58 BFEE TIAVYEGA

Defect, Phonon-dispersion, and Electronic structures of
organic-inorganic materials, Innovation of new application
(THz-wave sensing/modulating/imaging device) using
organic-inorganic hybrid perovskite materials.

Q, Organic-inorganic hybrid material, defect, phonon-
dispersion and electornic structure, THz-based application

BE i AEBUE  FUJIOKA Jun

FLLAERE. M RODHIEDRFREE
F - OC - BMEICRI T BRA%R. STimtlE SR R
PIERIE, SEFRIEZ R E L TH LV EF I -
HREIEDBIRZETT 0

Q, bROATVHIVIE. EEMEFR. EEWEF

Research on electronic and optical property
in strongly correlated electron material and
topological material. Searching new quantum
phenmena and functions by using state-of-the-art
material synthesis technique and spectroscopy.

Q, Topological material, Strongly correlated material, low
temperature physics

Ivy—3V VYIT7  BH

SHARMIN Sonia

RAERREBEMEDO 2L — 3> FF
|RRE MR L SRR

o, B, MSHFINE. X RIATT 3%

Magneto-optical studies and simulations of
magnetic materials, in particular ferromagnetic
oxide thin films.

Q, magnetic thin films, magneto-optical effects, Mossbauer spectroscopy

=8 A - BuE ()
MITANI Seiji (NIMS)

BETERRE 7O AEBVREFLANILORE
SRR ORIFES K UFRBEE ST/ R —
IV RDRIE, A VEED A HEEER
RICET 25 LOMEISEEDRER - HFHERE PR
EY FOZ 7 ARFADERM.

Q REY FOZV R, EiEET /HE AEVEE AEVHEES

Development of new magnetic materials and
nanostructures by atomic scale control based on state-
of-the-art thin film growth techniques. Searching and
understanding new functionalities in spin transport
and their application to spintronic devices.

Q, Spintronics, Magnetic nanostructure, Spin transport, Spin-
orbit coupling

BRH I6JE - 3R (ST ) HEXFR
KUMAI Reiji (KEK)

BN EIECHETEEBFE—LERAVLT. AR
REMKICHT BMERBDO I 7 OBHEEL S, X
7 OEYEDRRZRS MY HEFE

Q BFE—L. KA. HEMLE

Study using quantum beams such as synchrotron
radiation to reveal the origin of macroscopic
physical properties from the microstructure
inside materials in condensed matter.

Q, Quantum beam, Synchrotron radiation, Materials Structure Science
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®OQ@ Tomonaga Center for the History of the Universe

TR AT FHEHIZE > 2 — (Tomonaga Center for
the History of the Universe: 885k > 2 — ) I, FED
BlAELME - EmDRBEEHIENFLATHEL. F8
SEOM—MIERRE L EFEOFORIL - F5|2BH
ELT2017FE 10 BICRIIENTEHATE L2 —T. U
TOD 4 DDOHRZEERPIEHEL TLET,

W SRR TEERZEERY (BRPIE - RRERD)

W 74— - ZIEMEERPT @R IAE)

N BEERSCFZRERPY (BRI AFFAR)

N HAETFEHRIZRRFEFT @R | BERE)

2 —DEEBAICEE NS Tomonaga I&. HBZE
BEm. <V IHEHREE RRMEBEFZOBRICEZK
BINEER L. WEAZEBEFHEOEREREHNI.
/=N VEYEFEE KRR LICBEHEATOET,

e
AP A=

https://tchou.tomonaga.tsukuba.ac.jp/

Tomonaga Center for the History of the Universe is
pushing forward research to clarify the genesis of the
Universe and the origin of matter and life through
integrated view on the History of the Universe. The
Center was founded in Oct. 2017. The Center consists

of the following four research divisions:

% Division of Elementary Particles
(Chair: TAKEUCHI Yuji)

[ Division of Quark Nuclear Matters
(Chair: ESUMI Shinichi)

% Division of Antarctic Astronomy
(Chair: KUNO Nario)

[ Division for Photon and Particle Detectors
(Chair: HARA Kazuhiko)

ViR

Director : KUNO Nario
Codirector :

— KETFEE

AEF WX
Bltre—K: R EE

UKEGAWA Fumihiko

RALFEE
5 e

HEDOERTHIEY
JANFOREE. #hl
TFHRER/FHEHEY
MPESOFHER= 21—
cJY/ DERICATT
arvhk - BEXR/
BRI IC &K BRFED
ERIRDEZER

27N
W5 ERF

FHOBPPHEFERN
BOI A=Y « TIL—
Ay« TIAVEHER
/FRERDEENE
& BETROERE
R70Ot X DEREA

FARR L F
W72 ERF

RERFIC L BHEE
SRITERSR /BRI, SR
R, FHEEOHAN
R/ FHOBE L&
{t. EWOERICES
VB DERIVTAT

FAFEERFT

TIA-ACCELERATE
EHEL. BIREFR
Hids - KEFEHARZ
FAFE

1

IXLF—PERE
HrEtyy—
TIA-ACCELERATE

Bk #xr—EB
TOMONAGA Shin-itiro
(BRSSP RZFR)
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TREMS

IXIVF—YERFHIE > 2 — (Tsukuba Research
Center for Energy Materials Science. TREMS) &, %
B ERIFEZE > 2 — (Tsukuba Research Center for
Interdisciplinary Materials Science TIMS) # &1 & & L.
2017 10 B. BEBMBERICERIIINE LTz, TIMS (&,
2000 F/ —N)MeFEEZZE LA |IREARFE R
DTHEBEDILCRUINcEYZ—T BFET
FOHEBA CREIC K 52BN GEEEER DR
HEZva3ELTVWE LT, TREMS & 2 DIEROD
Hé, BREROBREORECHAHREIRILF—7
FERODMAERT —XEEDTVWET, KV Z2—IF
(7 U7V FREtERPI [T ¥ —YEERPI. [E
KL RIVF—HIEERFI) D=DDHZEEFI & REHZT
DEAN=2T 1« HLTF B OERBE T —F 7
IW=Th o). DREEL T O—/ YV EE A TEIR
BOICHEE LT T LLARER, AR E. = REM. )¢
Hikgs. N\ —ZEBGE. FFBICEDITRT
FTIVE - R - TN XDRIEEBIELTUVE T,

Tsukuba Research Center for Energy Materials Science, TREMS

http://www.trems.tsukuba.ac.jp

Tsukuba Research Center for Energy Materials Science
(TREMS) was rebuilt from Tsukuba Research Center for
Interdisciplinary Materials Science (TIMS) in October, 2017.
The aim of TIMS is to create new materials with innovative
functions and to construct innovations for cross-disciplinary
research on materials science through collaboration and
integration of science and engineering. TREMS has a similar
mission but focuses the research activities on environmental
energy materials. There are three divisions (Energy Material
Science Division, Molecular Designing of Materials Division,
Electric Energy Control Division), and one research group
for integrated fundamental studies to develop intensive
and collaborative studies on new sustainable materials and
devices such as catalyst, fuel cells, tertiary batteries, optical
resonators, inverter circuits, etc. on the basis of novel
scientific principle. We also intend to strengthen Tsukuba

research network and to promote global collaboration.

TTRIVF—FH - RZ - B - SIEOTHDOEFHNGHEEED T - M8 - T/31 R

“Innovative functional molecules, materials and devices for the energy conversion, transfer, storage and control”
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University of Tsukuba

RCMS

Research Core for Mathematical Sciences

R P
BERL 7T

http://rcms.math.tsukuba.acjp/

$EERIEHIR I 7 (RCMS)

HER 2 H T O 7 (Research Core for Mathematical
Sciences: RCMS) &, EERYBRICHB ENHEIRT
HY. BEERE LI BFREMNERIEHZE. &E70
JIU b - EREE - ERREE. XU BEFAMER
DHEZENE LTVWET, XERFEEFEFE 1HZF
T RINVAMA/NN=2 320 TF5y T4 —L (AIMaP)J
DHIIMRE LT HFELHERE - EEREOEHICK
B4/ R—2aVDRHEBIRLE T,

BEERFMR O 77 ICIE. DA & BRSSPI, T
RIEEDTERFT ). [HERIRRARTERPI L. TERITHREHE
MERFI ). TATXIBEDEFEMERE - [SHEEF) D520
P&, TRIEHIRCEREE | hb) £, mamEe
BIFARETIE. FMXAREHEET 5 EFFFIC. REEE
HEEWNITHBES D120 E - EEETVE T,

Sphere of radius, (/tr(E,)

v

Sphere of radius, |/tr(X,)

BRITTT — DEAFNRE

Geometric representation
for high-dimensional data

SHEMIERRITIC £ > TSN
BBBEEESEXORD
t=co TR

The shape at t= of the
solution to some time evolution

Research Core for Mathematical Sciences

The Research Core for Mathematical Sciences (RCMS) was

founded in the Faculty of Pure and Applied Sciences to
help promote interdisciplinary integrated research based on
mathematics, various projects, international collaboration,
industry-university collaboration, and the promotion of
young researchers. RCMS is a cooperation base of the project
“Advanced Innovation powered by Mathematics Platform
(AIMaP)" entrusted to us by the Ministry of Education,
Culture, Sports, Science and Technology. The project aims to
create innovation through cooperation between mathematics
and various sciences and industries.

RCMS consists of five divisions: the “Division of Symmetry
and Mathematical Structure”, the “Division of Geometric
and Topological Analysis”, the “Division of Mathematical
Modeling and Analysis”, the “Division of High-Dimensional
Statistical Analysis” and the “Division of Mathematical
Foundations and Applications of Artificial Intelligence”. It
contains the Office of Interdisciplinary Research, Planning and
Coordination which coordinates academic exchanges while at
the same time concretely plans and manages the promotion
of integrated research.

4 KIFHEIRIBICHINT %
18/)\ERE

Null-polygonal minimal surface
for four-point amplitude

equation obtained by computer
assisted proof
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AFALLA, Jessica Pauline Castillo  Subprogram in Applied Physics 38

Master's / Doctoral Program in Materials Innovation 59
AIYAMA Reiko Master's / Doctoral Program in Mathematics 20
AKADA Keishi Subprogram in Applied Physics 37
AKIMOTO Junji Master's / Doctoral Program in Chemistry 34
AKIYAMA Shigeki Master's / Doctoral Program in Mathematics 19
AMEMIYA Kenta Master's / Doctoral Program in Materials Innovation 59
AOSHIMA Makoto Master's / Doctoral Program in Mathematics 21
ARASHIDA Yusuke Subprogram in Applied Physics 38
ASANO Yuhma Master's / Doctoral Program in Physics 23
BABITA Shashni Subprogram in Materials Science 47
CARNAHAN Scott Master's / Doctoral Program in Mathematics 19
CHEN Guoping Subprogram in Materials Science 48

Subprogram in Materials Science and Engineering 53
CHIBA Yusuke Master's / Doctoral Program in Chemistry 33
CHOI Jun-Chul Subprogram in Materials Science 48
CHUJO Tatsuya Master's / Doctoral Program in Physics 25
EBARA Mitsuhiro Subprogram in Materials Science 48

Subprogram in Materials Science and Engineering 53
ESUMI Shinichi Master's / Doctoral Program in Physics 25
EZUMI Naomichi Subprogram in Applied Physics 37
FUCHIBE Kohei Master's / Doctoral Program in Chemistry 32
FUJIOKA Jun Subprogram in Materials Science 44

Master's / Doctoral Program in Materials Innovation 59
FUJITA Jun-ichi Subprogram in Applied Physics 36
FUJITA Takeshi Master's / Doctoral Program in Chemistry 33
FUKATA Naoki Subprogram in Applied Physics 42

Subprogram in Materials Science and Engineering 54
FUKUSHIMA Hajime Master's / Doctoral Program in Physics 24
FUKUSHIMA Ryoki Master's / Doctoral Program in Mathematics 20
GAO Yanlin Master's / Doctoral Program in Physics 26
GOTO Hiromasa Subprogram in Materials Science 47
HADA Masaki Subprogram in Applied Physics 36

Master's / Doctoral Program in Materials Innovation 56
HAGIWARA Satoshi Master's / Doctoral Program in Physics 26
HAMANA Yuji Master's / Doctoral Program in Mathematics 20
HARA Kazuhiko Master's / Doctoral Program in Physics 24
HARA Yusuke Master's / Doctoral Program in Chemistry 34
HARADA Ayaka Master's / Doctoral Program in Chemistry 33
HASE Muneaki Subprogram in Applied Physics 38

Master's / Doctoral Program in Materials Innovation 58
HASHIMOTO Ayako Subprogram in Materials Science 49

Subprogram in Materials Science and Engineering 52
HASHIMOTO Takuya Master's / Doctoral Program in Physics 24
HASUNUMA Ryu Subprogram in Applied Physics 39
HATSUGAI Yasuhiro Master's / Doctoral Program in Physics 26
HATTORI Toshiaki Subprogram in Applied Physics 36
HIGASHIYAMA Kazuyuki Master's / Doctoral Program in Physics 27
HIMEDA Yuichiro Master's / Doctoral Program in Materials Innovation 58
HINO Ken-ichi Subprogram in Materials Science 45
HINOHARA Nobuo Master's / Doctoral Program in Physics 25
HIRATA Mafumi Master's / Doctoral Program in Physics 28
HIRAYAMA Michihiro Master's / Doctoral Program in Mathematics 20
HIROSE Shigeki Master's / Doctoral Program in Physics 24
HISHIDA Mafumi Master's / Doctoral Program in Chemistry 32
HONO Kazuhiro Subprogram in Materials Science 49

Subprogram in Materials Science and Engineering 51

Master's / Doctoral Program in Materials Innovation 56
HORI Yuta Master's / Doctoral Program in Physics 28
HU Xiao Subprogram in Applied Physics 42

Subprogram in Materials Science and Engineering 54

HWANGBO Dogyun Master's / Doctoral Program in Physics 28
1 ICHIKAWA Juniji Master's / Doctoral Program in Chemistry 32
ICHINOHE Masaaki Master's / Doctoral Program in Chemistry 32
IDE Shunsuke Master's / Doctoral Program in Physics 29
|IDA Takashi Master's / Doctoral Program in Physics 24
IKEDA Yutaka Subprogram in Materials Science 47
IKEZAWA Michio Master's / Doctoral Program in Physics 27
INOGUCHI Jun-ichi Master's / Doctoral Program in Mathematics 19
INOUE Isao Master's / Doctoral Program in Materials Innovation 56
ISHIBASHI Nobuyuki Master's / Doctoral Program in Physics 23
ISHIBASHI Taka-aki Master's / Doctoral Program in Chemistry 31
ISHII Atsushi Master's / Doctoral Program in Mathematics 19
ISHII Hiroyuki Subprogram in Applied Physics 37
ISHII Satoshi Subprogram in Applied Physics 42
Subprogram in Materials Science and Engineering 52

ISHIKI Goro Master's / Doctoral Program in Physics 23
ISHIZUKA Naruhito Master's / Doctoral Program in Physics 23
ISHIZUKA Tomoya Master's / Doctoral Program in Chemistry 31
ISLAM Muhammad Monirul Subprogram in Applied Physics 39
ISOBE Takanori Subprogram in Applied Physics 40
ITO Yoshikazu Subprogram in Applied Physics 37
[TOH Masahide Subprogram in Applied Physics 36
IWAMURO Noriyuki Subprogram in Applied Physics 40
IWASAKI Kenji Master's / Doctoral Program in Chemistry 33
J JEONG Samuel Subprogram in Applied Physics 37
JUNG Min-Cherl Subprogram in Materials Science 44
Master's / Doctoral Program in Materials Innovation 59

K KAKEHI Tomoyuki Master's / Doctoral Program in Mathematics 20
KANAZAWA Ken Subprogram in Materials Science 44
KANBARA Takaki Subprogram in Materials Science 46
KANDA Akinobu Master's / Doctoral Program in Physics 27
KANEKO Hajime Master's / Doctoral Program in Mathematics 19
KARIYA Tsuyoshi Master's / Doctoral Program in Physics 28
KASAI Hidetaka Master's / Doctoral Program in Physics 27
KASHIWAGI Takanari Subprogram in Materials Science 44
KAWAI Shigeki Subprogram in Materials Science 49
Subprogram in Materials Science and Engineering 52

KAWAKAMI Kohsaku Subprogram in Materials Science 48
Subprogram in Materials Science and Engineering 53

KAWAMURA Kazuhiro Master's / Doctoral Program in Mathematics 19
KAWANAMI Hajime Master's / Doctoral Program in Chemistry 34
KIGOSHI Hideo Master's / Doctoral Program in Chemistry 32
KIIMA Masashi Subprogram in Materials Science 46
KIM Hee Young Subprogram in Materials Science 45
KIMURA Ken-ichiro Master's / Doctoral Program in Mathematics 19
KINOSHITA Tamotsu Master's / Doctoral Program in Mathematics 20
KIZUKA Tokushi Subprogram in Materials Science 45
KOBAYASHI Masami Subprogram in Materials Science 47
KOBAYASHI Nobuhiko Subprogram in Applied Physics 36
KOBAYASHI Wataru Master's / Doctoral Program in Physics 27
KODA Yuta Subprogram in Materials Science 47
KOHAGURA Junko Master's / Doctoral Program in Physics 28
KOIZUMI Hiroyasu Subprogram in Materials Science 45
KOJIMA Kazutoshi Subprogram in Applied Physics 41
KOJIMA Takahiko Master's / Doctoral Program in Chemistry 31
KONDO Takahiro Subprogram in Materials Science 47
Master's / Doctoral Program in Materials Innovation 57

KONDOH Masato Master's / Doctoral Program in Chemistry 32
KOTANI Hiroaki Master's / Doctoral Program in Chemistry 31



KOYANO Tamotsu Subprogram in Materials Science 45
KUBO Atsushi Master's / Doctoral Program in Physics 27
KUMAI Reiji Master's / Doctoral Program in Materials Innovation 59
KUNO Nario Master's / Doctoral Program in Physics 24
KURAMASHI Yoshinobu Master's / Doctoral Program in Physics 23
KURITA Ryoji Subprogram in Materials Science 48
KURODA Shinji Subprogram in Materials Science 44
KUTSUMURA Noriki Master's / Doctoral Program in Chemistry 32
KUWABARA Junpei Subprogram in Materials Science 47
KUWABARA Toshiro Master's / Doctoral Program in Mathematics 20
LEE Viadimir Ya. Master's / Doctoral Program in Chemistry 33
LOK Kumar Shrestha Master's / Doctoral Program in Materials Innovation 58
MAESHIMA Nobuya Subprogram in Materials Science 45
MAKIMURA Tetsuya Subprogram in Applied Physics 38
MAKINO Toshiharu Subprogram in Applied Physics 41
MANNEN Tomoyuki Subprogram in Applied Physics 40
MANNEQUIN Cedric Romuald Subprogram in Applied Physics 40
MARUMOTO Kazuhiro Subprogram in Materials Science 44
MARUYAMA Mina Master's / Doctoral Program in Physics 26
MARUYAMA Toshiki Master's / Doctoral Program in Physics 29
MASUOKA Akira Master's / Doctoral Program in Mathematics 19
MATSUI Toru Master's / Doctoral Program in Chemistry 32
MATSUISHI Kiyoto Subprogram in Materials Science 44
MATSUURA Kouhei Master's / Doctoral Program in Mathematics 20
MIHARA Nozomi Master's / Doctoral Program in Chemistry 31
MIHARA Tomoki Master's / Doctoral Program in Mathematics 19
MIKAWA Hiroshi Master's / Doctoral Program in Mathematics 19
MINAMI Hidetoshi Subprogram in Materials Science 44
MINAMI Ryutaro Master's / Doctoral Program in Physics 28
MITANI Seiji Subprogram in Applied Physics 42

Subprogram in Materials Science and Engineering 51

Master's / Doctoral Program in Materials Innovation 59
MIYAGAWA Akihisa Master's / Doctoral Program in Chemistry 31
MIYAKE Koji Subprogram in Applied Physics 41
MIYAMOTO Yoshiyuki Master's / Doctoral Program in Physics 29
MIZOGUCHI Tomonari Master's / Doctoral Program in Physics 26
MOGI Hiroyuki Subprogram in Applied Physics 38
MOHRI Kenji Master's / Doctoral Program in Physics 23
MOMOTAKE Atsuya Master's / Doctoral Program in Chemistry 31
MORI Masao Master's / Doctoral Program in Physics 24
MORI Takao Subprogram in Materials Science 49

Subprogram in Materials Science and Engineering 51

Master's / Doctoral Program in Materials Innovation 56
MORI Tatsuya Subprogram in Materials Science 44
MORIGUCHI Tetsuaki Master's / Doctoral Program in Physics 25
MORISAKO Shogo Master's / Doctoral Program in Chemistry 33
MORISHITA Masashi Master's / Doctoral Program in Physics 27
MORITOMO Yutaka Master's / Doctoral Program in Physics 27

Master's / Doctoral Program in Materials Innovation 56
NAGANO Koichi Master's / Doctoral Program in Mathematics 20
NAGASAKI Yukio Subprogram in Materials Science 46
NAGATOMO Shigenori Master's / Doctoral Program in Chemistry 31
NAITO Masanobu Subprogram in Materials Science 49

Subprogram in Materials Science and Engineering 53

Master's / Doctoral Program in Materials Innovation 57
NAKAJIMA Yumiko Master's / Doctoral Program in Chemistry 34
NAKAMURA Junji Subprogram in Materials Science 46

Master's / Doctoral Program in Materials Innovation 57
NAKAMURA Takashi Master's / Doctoral Program in Chemistry 33

Master's / Doctoral Program in Materials Innovation 57

NAKANO Tomohide Master's / Doctoral Program in Physics 29
NAKATANI Kiyoharu Master's / Doctoral Program in Chemistry 31
NAKATSUKASA Takashi Master's / Doctoral Program in Physics 25
NIHEI Masayuki Master's / Doctoral Program in Chemistry 31
NIIDA Takafumi Master's / Doctoral Program in Physics 25
NISHIBORI Eiji Master's / Doctoral Program in Physics 27

Master's / Doctoral Program in Materials Innovation 56
NISHIMURA Shunji Master's / Doctoral Program in Physics 29
NISHIMURA Yoshinobu Master's / Doctoral Program in Chemistry 32
NIWA Hideharu Master's / Doctoral Program in Physics 28
NOJIMA Yuki Master's / Doctoral Program in Chemistry 32
NOMURA Shintaro Master's / Doctoral Program in Physics 27
NONAKA Toshihiro Master's / Doctoral Program in Physics 25
NORIKANE Yasuo Master's / Doctoral Program in Chemistry 34

Master's / Doctoral Program in Materials Innovation 58
NOVITZKY Norbert Master's / Doctoral Program in Physics 25
NUMAKURA Tomoharu Master's / Doctoral Program in Physics 28
OGURI Katsuya Master's / Doctoral Program in Physics 29
OHNO Hiroshi Master's / Doctoral Program in Physics 23
OHNO Yuzo Subprogram in Applied Physics 39

Master's / Doctoral Program in Materials Innovation 58
OHSUGA Ken Master's / Doctoral Program in Physics 24
OHYAUCHI Nao Master's / Doctoral Program in Mathematics 21
OHYOSHI Takayuki Master's / Doctoral Program in Chemistry 33
OIGAWA Haruhiro Subprogram in Applied Physics 38
OIKAWA Issei Master's / Doctoral Program in Mathematics 21
OISHI Motoi Subprogram in Materials Science 47
OKADA Akira Subprogram in Materials Science 45
OKADA Susumu Master's / Doctoral Program in Physics 26

Master's / Doctoral Program in Materials Innovation 58
OKAZAKI Toshiya Master's / Doctoral Program in Chemistry 34
OKUMURA Hironori Subprogram in Applied Physics 39
ONO Hajime Master's / Doctoral Program in Mathematics 19
ONODA Masashige Master's / Doctoral Program in Physics 27
OTANI Minoru Master's / Doctoral Program in Physics 26
OZAWA Akira Master's / Doctoral Program in Physics 25
SAGAKI Daisuke Master's / Doctoral Program in Mathematics 19
SAITO Kazuya Master's / Doctoral Program in Chemistry 31
SAKAGUCHI Aya Master's / Doctoral Program in Chemistry 31
SAKAMOTO Mizuki Master's / Doctoral Program in Physics 28
SAKAMOTO Ryotaro Master's / Doctoral Program in Mathematics 19
SAKAMOTO Yoshiteru Master's / Doctoral Program in Physics 29
SAKAUSHI Ken Subprogram in Materials Science 49

Subprogram in Materials Science and Engineering 54
SAKURABA Yuya Subprogram in Applied Physics 42

Subprogram in Materials Science and Engineering 52
SAKURAI Takeaki Subprogram in Applied Physics 39

Master's / Doctoral Program in Materials Innovation 56
SANO Nobuyuki Subprogram in Applied Physics 39
SASA Kimikazu Master's / Doctoral Program in Physics 25
SASAKI Ken-ichi Master's / Doctoral Program in Physics 29
SASAKI Masahiro Subprogram in Applied Physics 36
SASAMORI Takahiro Master's / Doctoral Program in Chemistry 32
SATO Koji Master's / Doctoral Program in Physics 24
SATO Shunsuke Master's / Doctoral Program in Physics 25
SATO Tomoo Master's / Doctoral Program in Chemistry 32
SATO Yukari Master's / Doctoral Program in Chemistry 34
SEKIBA Daiichiro Subprogram in Applied Physics 37
SEKIGUCHI Takashi Subprogram in Applied Physics 36
SELVAKUMAR Sellaiyan Subprogram in Applied Physics 39
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SEPEHRI Amin Hossein Master's / Doctoral Program in Materials Innovation 56
SHARMIN Sonia Subprogram in Applied Physics 39

Master's / Doctoral Program in Materials Innovation 59
SHIBATA Akinobu Subprogram in Materials Science 48

Subprogram in Materials Science and Engineering 51
SHIGA Takuya Master's / Doctoral Program in Chemistry 31
SHIGEKAWA Hidemi Subprogram in Applied Physics 38
SHIGETA Yasuteru Master's / Doctoral Program in Physics 28
SHIMIZU Noritaka Master's / Doctoral Program in Physics 25
SHINYA Akihiko Master's / Doctoral Program in Physics 29
SHIOYA Masahiro Master's / Doctoral Program in Mathematics 21
SHIRAKI Kentaro Subprogram in Applied Physics 36

Master's / Doctoral Program in Materials Innovation 57
SHOJI Mitsuo Master's / Doctoral Program in Physics 28
SODEYAMA Keitaro Subprogram in Materials Science 49

Subprogram in Materials Science and Engineering 52
SOHDA Yasunari Subprogram in Applied Physics 36
SUEMASU Takashi Subprogram in Applied Physics 39

Master's / Doctoral Program in Materials Innovation 56
SUGAI Hiroka Subprogram in Applied Physics 37
SUZUKI Hiroaki Subprogram in Materials Science 46
SUZUKI Shugo Subprogram in Materials Science 45
SUZUKI Yoshikazu Subprogram in Materials Science 46

Master's / Doctoral Program in Materials Innovation 56
TAGUCHI Tetsushi Subprogram in Materials Science 48

Subprogram in Materials Science and Engineering 53
TAKAHASHI Miwako Subprogram in Materials Science 46
TAKANO Yoshihiko Subprogram in Applied Physics 41

Subprogram in Materials Science and Engineering 51

Master's / Doctoral Program in Materials Innovation 59
TAKEDA Yoshihiko Subprogram in Applied Physics 41

Subprogram in Materials Science and Engineering 52
TAKEUCHI Kota Master's / Doctoral Program in Mathematics 21
TAKEUCHI Masayuki Subprogram in Materials Science 48

Subprogram in Materials Science and Engineering 53

Master's / Doctoral Program in Materials Innovation 57
TAKEUCHI Osamu Subprogram in Applied Physics 38

Master's / Doctoral Program in Materials Innovation 59
TAKEUCHI Yuji Master's / Doctoral Program in Physics 23
TAKEUCHI Yuya Master's / Doctoral Program in Mathematics 20
TAKEYAMA Yoshihiro Master's / Doctoral Program in Mathematics 20
TAKEYASU Kotaro Subprogram in Materials Science 47

Master's / Doctoral Program in Materials Innovation 57
TANG Jie Subprogram in Applied Physics 41

Subprogram in Materials Science and Engineering 52
TANGE Motoo Master's / Doctoral Program in Mathematics 19
TANIGUCHI Nobuhiko Master's / Doctoral Program in Physics 26
TANIGUCHI Yusuke Master's / Doctoral Program in Physics 23
TANIMOTO Hisanori Subprogram in Materials Science 46
TASAKI Hiroyuki Master's / Doctoral Program in Mathematics 19
TASAKI Wataru Subprogram in Materials Science 46
TERADA Yasuhiko Subprogram in Applied Physics 37
TERUI Akira Master's / Doctoral Program in Mathematics 21
TODOROKI Takahito Master's / Doctoral Program in Physics 25
TOGO Satoshi Subprogram in Applied Physics 38
TOKO Kaoru Subprogram in Applied Physics 39
TOKORO Hiroko Subprogram in Materials Science 45

Master's / Doctoral Program in Materials Innovation 58
TOKURA Yasuhiro Master's / Doctoral Program in Physics 26

Master's / Doctoral Program in Materials Innovation 58

TOMASZ Galica Master's / Doctoral Program in Physics 27
TOMIMOTO Shinichi Master's / Doctoral Program in Physics 27
TOMITA Shigeo Subprogram in Applied Physics 37
TOMORI Hikari Master's / Doctoral Program in Physics 27
TONG Xiao-Min Subprogram in Materials Science 45

Master's / Doctoral Program in Materials Innovation 59
TRAORE Aboulaye Subprogram in Applied Physics 39
TSUJIMURA Seiya Subprogram in Materials Science 47

Master's / Doctoral Program in Materials Innovation 57
TSURUTA Ryohei Subprogram in Applied Physics 37
UCHIDA Ken-ichi Subprogram in Applied Physics 42

Subprogram in Materials Science and Engineering 51
UEDONO Akira Subprogram in Applied Physics 39
UKEGAWA Fumihiko Master's / Doctoral Program in Physics 23
UMEDA Takahide Subprogram in Applied Physics 38
UMEMURA Masayuki Master's / Doctoral Program in Physics 24
WAGNER Alexander Master's / Doctoral Program in Physics 24
WATANABE lkumu Subprogram in Materials Science 49

Subprogram in Materials Science and Engineering 51
WATANABE Norio Subprogram in Applied Physics 36
YABANA Kazuhiro Master's / Doctoral Program in Physics 25
YAJIMA Hidenobu Master's / Doctoral Program in Physics 24
YAMADA Yoichi Subprogram in Applied Physics 37
YAMAGISHI Hiroshi Subprogram in Materials Science 47

Master's / Doctoral Program in Materials Innovation 57
YAMAGUCHI Hiroshi Subprogram in Applied Physics 41
YAMAGUCHI Seira Subprogram in Materials Science 44
YAMAGUCHI Takahide Subprogram in Applied Physics 42

Subprogram in Materials Science and Engineering 54
YAMAKI Kazuhiko Master's / Doctoral Program in Mathematics 19
YAMAMOTO Hikaru Master's / Doctoral Program in Mathematics 20
YAMAMOTO Tsuyoshi Master's / Doctoral Program in Physics 29
YAMAMOTO Yohei Subprogram in Materials Science 46

Master's / Doctoral Program in Materials Innovation 57
YAMAMURA Yasuhisa Master's / Doctoral Program in Chemistry 32
YAMASAKI Shinya Master's / Doctoral Program in Chemistry 31
YAMAZAKI Takeshi Master's / Doctoral Program in Physics 23
YANAGIHARA Hideto Subprogram in Applied Physics 39

Master's / Doctoral Program in Materials Innovation 58
YANO Hiroshi Subprogram in Applied Physics 40
YASUNO Yoshiaki Subprogram in Applied Physics 36
YATA Kazuyoshi Master's / Doctoral Program in Mathematics 21
YOSHIDA Hisashi Master's / Doctoral Program in Chemistry 33
YOSHIDA Kyo Master's / Doctoral Program in Physics 26
YOSHIDA Masahito Master's / Doctoral Program in Chemistry 33
YOSHIDA Shoji Subprogram in Applied Physics 38
YOSHIDA Tsuneya Master's / Doctoral Program in Physics 26
YOSHIDA Yuji Master's / Doctoral Program in Chemistry 34
YOSHIE Tomoteru Master's / Doctoral Program in Physics 23
YOSHIKAWA Genki Subprogram in Applied Physics 42

Subprogram in Materials Science and Engineering 52
YOSHIKAWA Kohji Master's / Doctoral Program in Physics 24
YOSHIKAWA Masayuki Master's / Doctoral Program in Physics 28
YUASA Shinji Subprogram in Applied Physics 4

Master's / Doctoral Program in Materials Innovation 59
YUGE Ryota Master's / Doctoral Program in Physics 29
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