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The Ideals and Mission

The Degree Programs in Pure and Applied Sciences
is 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 resolve 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 this degree program 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.

The degree program is designed on the basis of these

ideas to cultivate students who lead the 21st century.
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Overview

1. Degree Programs in Pure and Applied
Sciences

The Degree Programs of 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
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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 Artifical 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 Mediterraneun and
North Africa

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.

05



egnyns Jo Ausiaaiun ‘ASojouyda] pue 33uUa1d5 JO J00YdS Senpels) saduaids panddy pue aind ul sweiSold 99189

06

3) EMHRERFEEARZERS SUREBHEHES
E DI

ABRFRRARZEHLTOFROEICHBEL TOET,
ZDfed. &< DREHEE DZRHZ . HEHZE. &F
CTIHEDBAITITONTVE T, IRDROCHZEHEIC
(& EIRRFRRAENERKINE SRR 8 - RHRR
B, KFHBEFBHBEIEANS T X)L+ —RIEFIATTHEIE,
FEMEAEFAREEBRRFTEC Y 2 -G ELDY LT,
E5(T, AR H BEIARRIEEANBERREFIHRRFE
Wt (RiBdH KOBHBAZERT) &DRLIEFEICITTON T
L7, . REAREEORKARZERHNDELHH
EZL L TNS EDIARITALEHEITONTVETY,

4) BEXRFHA

HIBMBERFMRE CIE. ISR LTSS OTR
ZHLO—HEDH T INSDIREEDOMEEZ HEHE
& LTBANT 28] (EEARFHRAIN 2L 0 TVE
Yo TOFEICKY ., FEIEENDINS DHZEHETH
Ka(TO LTIV RUZRRT 5 EBLABETT,

5) BHEDIR

FRARFEETICIE. BADSZ S DHBREDHEE L.
EHEEZRETVEDNSHTESNZEDTVET, £,
ERZEOREDZ . REMDMESOZIEET 27
DRENMAEZERCEOITVET,

6) BEEDZIFAN

AETE. ZLOELSBEFE (HE. LB) ZILKRTS
AN 2,240% (Z D2 BERERIE1,645%. HH2E1281H
|/E) NFEATVET, FUZEFT2EFEDHREEM
LTETCVWET, GH. BEEDOHDEFHER. EA
F1—2—DHELITRLTVET,

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
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) International Exchange

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.

6) Foreign Students

University of Tsukuba actively accepts students from
overseas as Japanese governmental (Monbukagakusho)
scholarship foreign students and ordinary foreign students.
As of Dec. 1, 2020, there are 2,240 foreign students in
total, 1,645 of which are graduate students. The number of
applicants from overseas increases 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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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/
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(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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Vocational Statistics

BT EMEE (EM27 —SF0TEE) Doctor's Degrees awarded in 2015-2019.

o =] = RNFEE mRE Z DAt
& Doctoral Program Total Number Public Service | Researchers
22 6 2 1 12 1

HEEK

Mathematics

s 44 2 9 3 20 10
el 37 2 18 5 7 5
R e 46 1 10 1 7 27
T e 48 1 12 1 10 24
FIOAIIR - F/F70./09—-8K 52 3 12 5 11 24

Nano-Science and Nano-Technology

e 64 1 8 8 23 24

Materials Science and Engineering

(ELEREE (FER27 —ST0TEE) Master's Degrees awarded in 2015-2019.

5
HI{% Doctoral Program Total Number

e 115 20 64 1 21 9
i 292 8 212 18 42 12
] 230 8 175 10 26 11
P S 324 2 250 3 50 19
At 341 1 271 5 39 25

Materials Science

ERFIELTSMEE
Number of Doctor’s Degrees Granted
75
66 67

BEEY

59 Mathematics
MIBEFEY

47 Physics

EZEHH
Chemistry

BF - YEBIXER

Applied Physics

Wik - PFIEER

Materials Science

FIHAIR - F /5 /00 —HH

Nano-Science and Nano-Technology
ME - B IEER
Materials Science and Engineering

FH  27TEE 28 295 0FE HHUTEE
2015 2016 2017 2018 2019
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Admission Information
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NIMSEFME - HERTEDITTO0I5 L

ERIT EEERICEVITOET, BL. REBICBBLTE
TOEICK feIXTOEFLE FZIKIELTSZE2ER L. £ DARTUESEE K
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I TR —LR=IETELEEL, (https://www.
nims.go.jp/tsukuba/)
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(tsukuba-materials@un.tsukuba.ac.jp) [TE#& L TFELY,

FIOISLLE
SREFEDMERIAE LV HIBOHRE L Ehii
BLESTTEL,

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.
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Admission Schedule

T EEZEZESRLTTIEL,
SEZIHEI TEDURLL S AFTEE T,
https://www.ap-graduate.tsukuba.acjp

ST RIHASRIE

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

HEEE S  Special Selection Process for Recommended Applicants

BEEERR

Application guidebook available
FRERAY

Application

AR

Examination

[SL:EiES

Announcement of acceptance

—RRAG (8ARHE)

2021488
Late in April, 2021

2021 5H28H(E) - 6 B4HGE)
May 28 (Fri) — June 4 (Fri), 2021

2021 7B 1H )
July 1 (Thu), 2021

2021%F7H12H(B)
July 12 (Mon), 2021

General Selection Process (August Selection Process)

SEERNR

Application guidebook available
FEEZfT

Application

AZHER

Examination

[SLisEiE

Announcement of acceptance

BEFITOT S L AERMATOT S L ISRELIFF
7A7 S L(EF - MBETIEY 77075 LM - DFT
FHTT075 L) —RAG(1-2 BEM) ZRBLE T,

BARIKE > T BRI IO 5 LE—MAG (1-2
A% #RELE I,

—MRAE (1-285HhE)

20214 B8
Late in April, 2021

2021 7H1HCK) - 7A16HE)
July 1 (Thu) = July 16 (Fri), 2021

20218 H18H (K). 19H (K)
August 18 (Wed), 19 (Thu), 2021

20215 9H8H (K)
September 8 (Wed), 2021

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

Master’s Program in Physics, may also have General
Selection Process (January to February Selection Process)

General Selection Process (January to February Selection Process)

SEZRIANK

Application guidebook available
FEEZ

Application

AF5HER

Examination

[SLi-EiE3

Announcement of acceptance

202148
Late in April, 2021

2021FE12B1HGK) - 178 ()
December 1 (Wed) — December 17 (Fri), 2021

2022 1H318((A). 2B1HN)
January 31 (Mon), February 1 (Tue), 2022

20228 2H16H (k)
February 16 (Wed) , 2022



EEIYTUZIVAAS /R= 3 vEu>O075 4L
Master’s Program in Materials Innovation

—f% A (7B3EhE)  General Selection Process (July Selection Process)

BSETENRK 202154818

Application guidebook available Late Apr., 2021

FEESAT (55 1 ERFEERAER) 2021 5H28H (%) - 6H4H (%)
Application (First stage selection test) May 28 (Fri) — June 4 (Fri), 2021
R (BEEE) 20216 H8HMN) - 11H &)
Examination period (document selection) June 8 (Tue) — June 11 (Fri), 2021
BIBFER 20216 H178 (K)
Announcement of acceptance June 17 (Thu), 2021

%1 BREERGEE

Successful first-stage selection 20216 B18H (&) - 248 (K)
FEES T (55 2 EXPEERERER) June 18 (Fri) — June 24 (Thu), 2021
Application (Second stage selection test)

FBRHAR (OahEHER) 2021FE7B1HN) - 2B((&)
Examination period (Oral examination) July 1 (Thu) = July 2 (Fri), 2021
(=liEiT 2021 7H128HB)
Announcement of acceptance July 12 (Mon), 2021

—f% At (1083EhE)  General Selection Process (October Selection Process)

SEZERR 2021 £4 8T8

Application guidebook available Late Apr., 2021

FEEST (55 1 EXFEEIREER) 202198 1HGK) - 17H (&)
Application (First stage selection test) September 1 (Wed) — September 17 (Fri), 2021
SERHE (B5HES) 2021598228 (K) - 28H (X)
Examination period (document selection) September 22 (Wed) — September 28 (Tue), 2021
aBHEX 202110848 (B)

Announcement of acceptance October 4 (Mon), 2021

%1 BEEREGEE

Successful first-stage selection 202110858 (CN) - 128 (N)

FEES{F (55 2 3P ETREER) October 5 (Tue) — October 12 (Tue), 2021
Application (Second stage selection test)

SHERHAR (ORELER) 2021108188 (B) - 20H (k)
Examination period (Oral examination) October 18 (Mon) — October 20 (Wed), 2021
aRREE 2021118 4H(KR)

Announcement of acceptance November 4 (Thu), 2021
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{B11&HAsRIE Doctoral Program

HEFNTOT S L, MEZEMTOT S A ERR2UTOT5 A, WABIEEDO
IS L(BF-YEIEUITOIS LY - FIEUITOITSL)

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

—hg AGt (8BBZEfE)  General Selection Process (August Selection Process)

SEZENRK 2021548148

Application guidebook available Late in April, 2021

FEESZ{T 2021 7H1HK) - 16H &)
Application July 1 (Thu) = July 16 (Fri), 2021
AFEHER 20215 8 H20H (&)
Examination August 20 (Fri), 2021

GgFER 2021 9H8H (K)
Announcement of acceptance September 8 (Wed), 2021

ISAETZEZEAT 075 A (NIMSEFRYE - MRTES 777073 L)
Doctoral Program in Engineering Sciences (Subprogram in Materials Science and Engineering)

—hE A (883EhE)  General Selection Process (August Selection Process)

SEZEANR 2021548148

Application guidebook available Late in April, 2021

[EE==E] 2021 7B 1H(CK) - 16H (%)
Application July 1 (Thu) = July 16 (Fri), 2021
AZHER 202148 B18H (). 198 (K)
Examination August 18 (Wed), 19 (Thu), 2021
[SLiEie 2021 9H8H (K)
Announcement of acceptance September 8 (Wed), 2021

BT TUZIRA /R=Y 3 V2O 5 A
Doctoral Program in Materials Innovation

—X A (7HZ=E)  General Selection Process (July Selection Process)

SEZEENR 202148748

Application guidebook available Late Apr., 2021

FEEZ(T (55 1 ERFERIREER) 2021 5H28H (%) - 6H4H (%)
Application (First stage selection test) May 28 (Fri) — June 4 (Fri), 2021
R (BEEZ) 20216 A8HMN) - 118 E&)
Examination period (document selection) June 8 (Tue) — June 11 (Fri), 2021
GIBHEE 20216 B17H (K)
Announcement of acceptance June 17 (Thu), 2021

%1 BREERGEE

Successful first-stage selection 202156 H18H (&) - 248 (K)
A= (55 2 BRI ER) June 18 (Fri) — June 24 (Thu), 2021
Application (Second stage selection test)

FEREAR (OEHER) 2021FE7B1HX) - 2B((H)
Examination period (Oral examination) July 1 (Thu) — July 2 (Fri), 2021
BIBHRX 2021€7H8128B(R)

Announcement of acceptance July 12 (Mon), 2021



VERMUTOTS L, MEFZUTOT S L, (EZ2RHUTOT 5 L RAETZZUI0

75 L(EF-YETEY I 07

SL. Y- FIFVTTOT3L)

Doctoral Program in Mathematics, Physics, Chemistry, Engineering Sciences

(Subprogram in Applied Physics,

Subprogram in Materials Science)

—ig At (1-28ZEfE)  General Selection Process (January to February Selection Process)

SETENK

Application guidebook available
RS

Application

AZHER

Examination

[SLiEiE3

Announcement of acceptance

20215 4B T4E
Late in April, 2021

2021F12B1HGK) - 178 )
December 1 (Wed) — December 17 (Fri), 2021

202228 1HMN)
February 1 (Tue), 2022

20222 B16H (K)
February 16 (Wed), 2022

WRIETZHUT075 A (NIMSERYE - MEITFEY 77075 4)

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

—X A (1-285EfE)  General Selection Process (January to February Selection Process)

BETENK

Application guidebook available
FEERAT

Application

AZHER

Examination

[SLi:Ei=

Announcement of acceptance

2021 4TS
Late in April, 2021

2021128 180K - 177HGE)
December 1 (Wed) — December 17 (Fri), 2021

2022 1831HH). 2B1HMN)
January 31 (Mon), February 1 (Tue), 2022

202252 816H (K)
February 16 (Wed), 2022

EEYTUZIWRA/R—=Y 3 VEUTOT S A

Doctoral Program in Materials In
—mAE (10B%i)
SERIANK

Application guidebook available

FEERAT (55 1 ERFEEIREER)

Application (First stage selection test)

HERHAR (BEEE)

novation

General Selection Process (October Selection Process)

2021 £4 8T8
Late Apr., 2021

202198 1HGEK) - 17H (&)
September 1 (Wed) — September 17 (Fri), 2021

202149822 (K) - 28H(X)

Examination period (document selection) September 22 (Wed) — September 28 (Tue), 2021

[SLi:Ei=

Announcement of acceptance

£ 1 RIERIRGEE

Successful first-stage selection

FEERZAT (55 2 ERPEEIRAER)

202110848 (B)
October 4 (Mon), 2021

2021F10H5HCN) - 12H(R)
October 5 (Tue) — October 12 (Tue), 2021

Application (Second stage selection test)

ERHAR (CIEER)

Examination period (Oral examination)

[SLi=EiE3

Announcement of acceptance

“RFESEAFHRERE T 555G, —fiRA

2021108188 (B) - 20H(K)
October 18 (Mon) — October 20 (Wed), 2021

2021118 4H(K)
November 4 (Thu), 2021

= (1-2 Second admission recruitment may be held according to

B=ErE) ORRTTWVWET, AFHBA Y 1—)lidk. B8 the schedule of the General Selection Process (January to
ICIEHTEDBHYETDT SEETEV, FlllE. R—L February Selection Process). Admission schedule may be

N=V%&TETFEL,

subject to change.

http://www.tsukuba.ac.jp/admission/graduate/ Please refer to the following URL for detail.

information.html#pure

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

13
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FEER

Student Information

B{E

F v VINARICKI4 000N ENBE TESHZEBELDH
WET, DETTH. MERALABRETNTVET, n
SICMAT. BFEEELBERANFEDY 27 /\TRAED
FEBEJO—/V D0 Ly VI EEBEINTVET,
e KZBADITIEZ S DRB 7 /I\— bHHY £,

FELEES

AFFICET HFBIIRDELY TT,

[AF£] 282,000/

[#=ZER] 267,900/ (&8 535,800 D#ETHAS)
BENERHICKVINIHDRE CH Y B OFEBFEFE
IS FEEN DL I EFEERIRREDHIELH ) £ 7,

AP TEZBEREFEEICL. BAZESBRBERSY
SOLREFHEOMIC, M AHEES XUREERER
DRFEHESEFELZIHVET,

L BAFETERBOE—BRFEDE5EENR
LT BMFICBNERIC L DRERRIGIEN DV ET,

BELGRERZEICHLTUE, T —F VI TV RAZ
v rDRIENDY £, TNICKYVIRENEENZ
Tons&Eblc, BBEMET A ETHEEELLT
DhL—ZV 7T HHEREEBONKT,

e BIREPRRFREOZEICH L TE U —F -7
A2 (RA)DHIENLD Y FT, EEHEED T MK
EFICEL., ZORMEE L THRMA AR INE T,
1T NS FEZREIE. BEROKT78%ICHEE LE
9, BIRYERIFIZSEE Tl FEEEICS | S5 20204
EH. BEHDI00%ELEZRASI®E L TERT 2T
ECTYT (BEESZRR) . 5MlE jimu-pas@un.tsukuba.
acjp IKBERCIEEL,

THIT. BARFMRESORRIZEE (DC1. DC2) I
HRATNS &, PzeEpE & L CA%200,000M (ST
FERE) DIFH. D&
IKISHE LZET ST ED
TEFYT, WFRIMEEIF
BHERRICEFFEDS
4 - AFROFLEICHFEE
whdY) £9,)

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 focuses 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).

For the academic year 2020, the RA remuneration will
equal 100% of the tuition fee.

For more detail, contact us at jimu-pas@un.tsukuba.ac.jp

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.

F4ES  The university dormitory



HFEFMOOI5 L

Master's / Doctoral Program in Mathematics

BFERAMTOT S LTIE fREED SICARFEIChIZ 518
[EWREFICTEWNT, HILWEROBRRUHFNEROR R =
RREERDLICELOT KERFEDHBERUMRIEEZTT
W&,

FNZTNDORROREICS Uz T HMHEHE L RigS A
AL (NEBEMITERETES 70— /AR Y Z— REFRDIT
HIETHAREDEM. QHRNIEEE & LT aERHE
ERRRIEDEFIISA TEDAMOERZ BIEE LTVET,

21HREICIE #HFIE LY 2 OFBBEHICB VN TEHRGERHT
ISEENSAREMD AR ENTE Y HFEMBEBE LA
MDOBEIZ ST TULICKELGBRELEDEFEEINETT,

HFERUTOTZLTIE BROZ—XPRNICED L DI
B EICHAOREEBIELTVEY, R 82 BIFER
UIBHRBFEOANEFZHFZ L TWET,

REMTOT S LTI FIHERIR2ERE T DIELHmNERT
IEEABER ICREEFSFICHI B REERY . 7 L TEH
SRAREME T Rl Id. EFREMESICIBE I NS LN VORS R
NHEKXZBEFNGZERICL T KERFZEDHE - MEiEEE
ToTVEY,

REETRM
RIHIERIZIE TR
1. BT RRIBIZE 2SS UCRERMERF IO+ 1T 4
1801 % F TI0BMILL EZERT B,
2B | EROBUERE L. ETHRERE L TH
NEE L BRARICERT R ELEP)DOFMHERS
ENB,

RHREETEN

1. 58417 © HSBUBAZE ST A ES T e

2 BERY  EROBMIAEE L BTN ERE L (HRY
BELBKEARICART NI BLEPOPUNMES &
N5, BERRET OBEELERIEIETHIN B
NERREREE LIS EBHONLEITOVTIE, 3E
KB CHLOFMEREGT 5T LETRETH B,

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.

Requiremants 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.

DN O PR
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HERBLARIE

Faculty Members and Research Fields

{X#% Algebra

FALL 7 B8 AKIYAMA Shigeki
e TV O— FER, FFICZDEREE, 21
D278

o Wik, Td— FER. 21UVY

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

Q, Number Theory, Ergodic Theory, Tilings

1BE 8 HYE MASUOKA Akira

oy TREOBE (BTE. M5 - ENH0T7EH
ADSAEED).

Q Ky 7RE, BA*—L, MoHO7ER

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 : ;#3518
CARNAHAN Scott

L= v A > REGE AL TERAEL H75.

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

=i B :Z8EM MIKAWA Hiroshi
eSS

Prime Number Theory.

=R BB : Bh¥ MIHARA Tomoki
PAERRAT. pHERE(AL, pXERRIR

o #i

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

Q, number theory

#H/0O liE—: I INOGUCHI Jun-ichi
HERATED) RER.

o, AR, EDHA

Theory of Integrable Systems.

Q, Integrable Geometry, Discritized Differential Geometry

NiF —% : #¥  KAWAMURA Kazuhiro

BAIFH S RO D — - BIZERI DR - ATAEA
AIFHHEH B R

Q #AFH FROY—, BRI DM

Geometric Topology, Geometry of Function
spaces and Topological combinatorics.

Q, Geometric Topology, Geometry of Function space

HIE 18 : #EHIE  TASAKI Hiroyuki
S TR AT & DI,
Q, WMRMAE. WARMASR. TR

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

{EIE KB : #UR SAGAKI Daisuke

1) — L - BFBHOBEHEDOEHRIERIRR.

o BF7 74 M BRBE. /N

Combinatorial representation theory of Lie

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

WAR FE:HE YAMAKI Kazuhiko
RESRIE DG EFET IVF A T ZHIEAA

o, KB, 75707 &, JETIVEATZKEE, bOEAIVER
Avrithmetic of algebraic varieties and nonarchimedean
geometry

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

A4t f8—EB: 5B KIMURA Ken-ichiro
RELZARAEDKEE, ChowBHITRE S BHHZE,

o, KHBH A IV, EF—7

Algebraic geometry and number theory:Study
on K-groups and Chow groups.

Q, algebraic cycles, motives

®F T :BhE  KANEKO Hajime
BEATEIGER. IS — 1R Tham & HBHEEGR.

O, FRITEGR. HFIC—IRDThEA & BHEGE

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

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

INEF  EE:HUE ONO Hajime
MOBAIF, FITRE —< VT ROFERE,
T— T — SRR ARSI E

o, WA, BEs—5—5E. FEELAHE

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

Q, Differential Geometry, Canonical Kahler metrics, Canonical
Sasaki metrics

BH B EBIR ISHI Atsushi
BRI b RO Y — OB ER.

Q ERyT b AOY—, BUBER

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

AT B&:#HIE TANGE Motoo
ARTEHRAED/ > BIVDREWAEE. T— > Ffi.
Q {ERTT P ROV —, 4RTHHE

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

Q, Low-dimensional topology, 4-manifolds



o=  Geometry

.

T FEX:EHIE  HIRAYAMA Michihiro
NERER, T)VI— N EH
Q IIYhOoE—, EEiEE

Dynamical systems, Ergodic theory.
Q, entropy, foliation

Ll IBF : BEM  AIYAMA Reiko

AT &5 & UBRD SR DD A FIRIEZ,
o WA, BHBHHE

Differential geometry for surfaces and submanifolds.

Q, Differential geometry, submanifolds

BRI Analysis

82 402 :#E KAKEHI Tomoyuki
TRz E DM AR, A,

Q, MfARRT. ATNREMT

Differential equations on symmetric spaces,
Integral geometry.

Q, Geometric Analysis, Harmonic Analysis

BR 8 B8  HAMANA Yuji
Q SVELTA—Y. HEBRE
Probability Theory

@, Random walk, Diffusion process

SRR BUEB : R KUWABARA Toshiro
BRI Z AU I AR P TER AR DRE
ElTA

o ERETFE. WHE. AEFIL F=v /({8
Representation theory of noncommutative algebras
and vertex algebras via microlocal analysis.

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

A H& : Bh3  TAKEUCHI Yuya

SRR TEEL S Z DIRR_E DA

Q SRR, BTSRRI, CR &

Geometric analysis on strictly pseudoconvex

domains and their boundaries

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

WA : #ZUE  YAMAMOTO Hikaru

BT, FITFHREAT ERAFNTO—,
Q, WARMAF. WHS T 5T 1BASHE. I 5wk,
FgEER, Yy FTO0—

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

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

KE =FE—:5BEF NAGANO Koichi
K — AR & OB R D&,
Q U—T Bk, TLIYY FOT7ZEM. CAT(k) =M

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

Il =% : 848  TAKEYAMA Yoshihiro
HEIRYIEB, IRRAREL, SRR

Q, FIARARE, 1STRRANGR

Mathematical Physics, Solvable Models, Special
Functions

Q, Solvable Models, Special Functions

AT  (R:HEZUE  KINOSHITA Tamotsu
WEEFRRTA, T —T L b,
Q, FBREPAREIT, IR

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

=5 BHE XIS FUKUSHIMA Ryoki

BeERsR. LTS VA LRSI EY SR
QR 5YALNE, AREFE 9HL

Probability theory. In particular problems related
to random media.

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

HGE ST : BhE  MATSUURA Kouhei
WV TBIR. T« U U LR BREEES
DIREGEIRICBE Y B AR

Q, WH2IVa 7B, 71U LR, BiFE BREEEED
HLEOAR

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

DU O RS
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BIE &R AOSHIMA Makoto
RETRIF. RIRRIEM T — 2. BTGt B
plig: N

o RS, KIRSEM T — 2. BRITHEERT

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

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

B8 =ik HERUE  SHIOYA Masahiro
REBNESR. FICHRBEOHREEAEROMIE,
o NEMEAHK, FIESER. EAEN

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

Q, Set theory, infinitary combinatorics, large cardinal

KH F0= : HEBUE  YATA Kazuyoshi
SEEMIT. BRI, BRTTIMERT — 2R,
Q BRFTHEF. ERMS A, FRERT

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

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

IR #K : Bh2  TAKEUCHI Kota
HERRIER. 7). FICRESER.

o WEREY. T7IVER. REMER

Mathematical Logic, Model Theory, in particular
Stability Theory.

Q, Mathematical logic, Model theory, Stability theory

[SERES  Mathematics of Information

Be)ll  —3t : HEBUE  OIKAWA Issei

HBREAT, FICARERAE NERA LIVF V&
o Wik, BIRERE, FRAHLIVFY %

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

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

BH B8 TERUI Akira
SHERAS. BRI K - SERSHEDT IV
R FYNDW:-R

Q SHEHMAE, HUwE, HHX - BiEMESHE

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

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

KBA ZEHE : Bi3  OHYAUCHI Nao
HETRIIEERHEE SR DBayesty 77 7O —F H 5D
2R,

Q, YIEf537h, WHESTEL. #HAiR%K

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

Q, truncated distril ic variance, asymptotic loss




YIEZZ o095 L

Master's / Doctoral Program in Physics

YIBFRMUTOT S LTIE. BARDRLGRETICEITS
MB LT DEENRE L. TNOHDE D BERERZHERT S
fe b FmRF R F R M FE TS AR ESOYBFEEN T
Kb BEREMREBEZTOCVEY, £feo BRRF]
WIZERFEE. EFRIFEINPISRRERE. IS abIse.
BCFHZP B - MRERE S B ABEEEMA L. AF
BRMARHICE VT EERERAROHARABEHTHNT
SN

REMTOT S LDAYF 215 LE REMITRREN WL
9. AIHIRRIE 2 FRICIE. BB EZEE L ORL hEE
DERZZFLNEFRIC EFIRBZREL TREDEFMIDHIC
B 2BEGMEEBEL. 2ERCHERREB LR E L
TEEHET, BERE3IFHTIE HEICLDBHTEED
B EITHARZETV TOHMREIFLFHRIUCE LHET,

REMUTOT D LOFRE LT BFNGHREREHSZ < H#
EENTWB T ENBIFONTT, FELRVEHANSZTNIC
SML. BAOREERIEA~THBEL THARZT S &
LHIUEY, Ffe. BRERERETOMRERD BMAYHES
ThEY,

Z5 LT BARZOER TH B MERZZ0. WAL
BAEZICOIFIAET £ld. KT - R PEEDIBILV S
FCHRELPEELEPFIWEAE LCRELTVET,

FREETEN

HIFAERIZIE TR

ISR SLBERR B, BRI R, SPIRIEH 5 308AIN E K
BENFIOF 10 LB ERE S S — 18I ZEO
SPIDBRFZE |, | O12BMEED) BEGL. ELHRIER
HLTZOBERURKARICERT B L. 151 (25) DM
EEELT. BRMET LAVET, BNEEE L ER
SNEBRERBCHLET T BT LN TEET,

RHISREETEN

& BOEPIDRAIFRZIIV VO 18EAEER L, A%
RHULTEMT DL, 1 (BF) OPUEIELT. BRET
EBVEY . BNRHREEE LIF LR SNBIIER
BCLETT BT 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.

Requiremants for the Degree Program

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

1. Course requirements : “Colloguium 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 IIl,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.

DUNOEHEEHES
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HERLRADTE

Faculty Members and Research Fields

FHTYIES  Particle physics

IBSH Theory

ol s

S2BR Experiment

618 EE : 88  ISHIBASHI Nobuyuki

B | ROBOERSRERDEARNENL
|CBY BT,

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

fPEy BER : HEBUE  ISHIKI Goro
BRI - 1THIAREL - 7 — D /B
Superstring theory, matrix model, gauge/gravity
correspondence

a0 #7r: H#ESB8  TANIGUCHI Yusuke

BFT— VR, BTFQDICH 5B REEEER
BHRKOWHR,

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

&1 7RFR :H#3I®  YOSHIE Tomoteru

BFEFEHFOES I 21 L—3aVIcLb/)
RO RO,
Research on hadron physics, based on numerical

simulations of lattice Quantum Chromo
Dynamics.

KEF 552 : BhZX  OHNO Hiroshi

BIRBE - BERTQCDIC K 258LMEEIERDE
(ELNLDEN

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

=) SE : #¥8¥ UKEGAWA Fumihiko
£ — LAEZRNRE A B e R YRS OE5R
HIRfZE, BRI TIBERARDERRIIL TN ERBA
BERT - EBARID®R, FHTHEICEK
BFHOELDIAR,

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

by J RMFII OB SRR FH ?

CERNBAFZERTDLarge Hadron Collider (LHC) MATLASSRERIE. 2018FEF CEOLRI®)LF—13
TeVTORT « BFERERAET L. £ v I ADW/ZMTFELUEIHRD T + — 7 H L Utau
NFICEEBESZ 5T LEALMNICLI (NEBR), UL SAMRELEMEA TEtau,

bottom. top& & v 7 AEE DEEITHESR L 220208 TH %,

LHCATLASER CRIE S NIce v JREDT TV VT — IR F L DREEDRE,
BIMRDT TIVZF Y (v ERODEEBLE Y JRABNEATWAS I LRI

Coupling strengths of Higgs to fermions and gauge bosons measured by the LHC-ATLAS
experiment. Higgs gives masses to 3 generation fermions as well as the gauge bosons.

g (B :ZUE  KURAMASHI Yoshinobu
BFT—VER,
Lattice gauge theories.

G RLA I8 ISHIZUKA Naruhito
W&FT— 2 Bio
Lattice gauge theories.

LG R YR YAMAZAKI Takeshi
BFETS—VBEBRICE DN\ PO ORBEDREEE
M FIRAEIR SR Z B A IR

Research of hadron properties and search for

theories beyond standard model from numerical
calculation of lattice gauge theory

%5 (BEE : BIE  ASANO Yuhma
IR OBHRZ A CETLDMZE. KFITH
HH K OEBREFEIC L B 1TFIEEI D,
Research on non-perturbative formulation
of superstring theory, especially on matrix
models by means of analytic and/or numerical
approaches.

EF 239 : Bh  MOHRI Kenji
BRIERDOAZE -7 a2/ MEDFIZE,

Study of Calabi-Yau compactifications in
superstring theory.

KA 5T AEBUE  TAKEUCH! Yuji
FHNFWIBICEY 5RBRNAR. KICFEER
Za— Y /BRI RURHERRR.
Experimental research on elementary particle

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

F"ATLAS Preliminary ’ R
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FRIFYIESE  Particle physics

SRBR Experiment

UINO RS

R F0Z: #2348 HARA Kazuhiko

LHC-ATLASSEER CDFRKIFHZE. ATLASERHIZRD
HERE LSOFRIRBEBEDcHD> ) O HE
IR ERDFIFE

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

(ki 18 :58EF SATO Koji
LHC-ATLASEERRICH 1T 5. BEDER CHDHE v
9 ZHF DR, 51 LOHERORR,

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

ERE 552 : Bh3  1IDA Takashi E#E TRAE : BI2X  HIROSE Shigeki

’ FEERZ1— N /BEIEERRER. —a1—h LHC-ATLASSRERD T — 2 Z W e b v & 8D

, U/ DIIAZFEDOHE. G5TILYYFL— REIIBERE. BLUBBELHCICAIT 2 U
- 2 3 VIR RO, O T EREME 2R DFZERIF.

3 - Search for cosmic background neutrino decay, Precision tests of the Higgs mechanism at LHC-

-i; study of Majorana neutrino and development of ATLAS, and research and development on silicon

scintillation detector. trackers for High-Luminosity LHC.

SFEYIEE  Astrophysics

IESH  Theory

$2ISAUd Ul wel80ld 1eio320d / SI81sep

R 2 : 3@ UMEMURA Masayuki

FEHE—MARE. R EATS VI R—
JVIERKICRE T 2 IB5RIIBAE. GO UNCFEHEY I 1
L —%2 DRE%,

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

KRE f2: 3R OHSUGA Ken

Tov I R—IVEERRS LUENGRNY T v
M EKRTZ v 7 R—IVERICEET HIBR/1IBAZE
Theoretical study on the formation of

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

#F  IEX:HEHE MORI Masao
SRR & LI BT 2 ERRRRZE,

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

KE i :HEHIE  YAJIMA Hidenobu
SRR & PR BRI C R Y 2 EmBIMR. &5
UICFEEBES L EFOREHZ.

Theoretical study on the galaxy formation,

cosmic reionization, and interdisciplinary science
between Astrophysics and Medicine.

D—0%— FLFHUF— B
WAGNER Alexander

SRAERAGN T « R/ 7 DEIERIENFS = 2
L—=23 > BRI TS v IR—ILY T v b,
Hydrodynamic simulations of AGN feedback in
galaxy formation, radio galaxies, astrophysical jets.

S|l #HS) : SBEM  YOSHIKAWA Kohji
A=Y IZ—FHICHV BFEBELME S TIC
SRAFIR DI,

Study on the formation of cosmic structure and

clusters of galaxies in a dark matter-dominated
universe.

AT/

#RAl Observation

A8 RK B8 KUNO Nario

$TH =& : B3 NITTA Tom

874 ioth : BhEX HASHIMOTO Takuya

BHEXFNTEIC L BETR. RN, EHRTRO%, RS EHSOEIN
%S SOEIER, BENEESRIEICT T3 - 7oALY DRz
L CHBEN S AHAET HHEAEROICED S E LT, BEOTDL 45m BRE
=B, ALIMA I EARWTERET> TV 5,

Observational study on our Galaxy, galaxies, active galactic nuclei, distant universe,
et al., and development of radio telescopes. Projects of submillimeter and terahertz
telescopes which will be installed in the Antarctic plateau are advancing, in addition
to observing with existing telescopes such as ALMA and the Nobeyama 45m-
telescope.
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RER  Experiment

egnyns Jo Ausiaaiun ‘ASojouyda ] pue a3uUa1d5 JO J00YdS Senpels) sadualds panddy pue aing ul sweiSold 99189a

i % :#d¥  NAKATSUKASA Takashi

BIBIE - RIS, BLOREFEICEDZ T 1L
S ZRREROMR L FTERZINET,

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

B4 =58 : B HASHIMOTO Yukio

BRI T 15 A & 2 RFIZERERDIFRZ
BHZEDERAVAZ.

Theoretical studies of nonlinear dynamics of
nuclear collective motions with time-dependent
mean-field framework.

IR T—: U8 ESUMI Shinichi
BIXIF—BA A VEREBWN 4 —7 -+ J
W=7« TS5 RI DR,

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

& 70 : H#EB4E  SASA Kimikazu

MEREREBNITEAIC K D FHERERZEIMN T
DISF. IRSBEE A7 > E— LSRR, 1
# > E— LMBENITEDRF,

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

BA SA B TODOROKI Takahito
BIXIF—BA A VEREBWN 4 —7 -+ J
W=7« TSR DR,

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

Bfch {87 : Bh3  NONAKA Toshihiro
BIXIF—BAF VERERBNI A=Y+ 5
W—F> - TS A DR,

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

F0O 35EA : BY3W  MORIGUCHI Tetsuaki
AREROEE & FHTRAMDHITE.

Study of nuclear structure of unstable nuclei and
astrophysical nucleosynthesis.

AVARVARV

AV4

W W

N A S
- ® Y XXX

A awr
WY,
W W

R
VARV

W

[FEFZEE  Nuclear physics

Kt —i&5: 28 YABANA Kazuhiro

BRFRZOEEE RIS, FEICBITSTREMRE
DIEHEVATE, JEMBEDOHEEIERICNT 25158
BLFHIERZT,

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.

BEE {84 : Bh  HINOHARA Nobuo
AL ERDIEEICET 2 IEFRAVHZE
Theoretical study on structure of unstable nuclei

YR BB : 8 0zAWA Akira
REERE — L e R R ERODIHEE & 5
RO,

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

thiig Zth : $86f CHUJO Tatsuya
GA—2 - 9)—F> - TSI (QGP) DI, 7
IR F—BAF VR,

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

rHE B3 : BhF  NIDA Takafumi
BIXIF—BA A VEREBWN 4 —7
W=7« TS5 XD,

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

IRyF— J—N—b B
NOVITZKY Norbert
BIRINF—BA A VERERBWN =7 -+ J
W= >« TS5 XD,

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

BOBRIET & A TARFEBRIERDTEAIRISEE L
DEEFTHY . JNVT Ty TSRS b ROY AV
FHEBELRY 5.

Symbolically speaking, decorated honeycomb lattice is a square
root of doubled Kagome and honeycomb lattices. Topological

properties governed by the bulk-edge correspondence are
inherited as well.

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



YIMEYIBEE  Condensed matter physics

IZEW Theory

K X :ZE OTANI Minoru

SHEMBENF DO DFEMELBERAEICLS
YDIERRRR, RFICEIR SREDREICE IS HBRIL
FRISD AN Z R LR,

o SHEMERY. BREAMME. TS

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

#82 FeSh : 28 TOKURA Yasuhiro

FEGERDE LIt/ RTORBTHIZER. I
EEAA I X Biw, BARBTFROIE—L Y
RAEBFHEEDISALBET,

o BT, BFHE. FTEMEIE

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

B0 (B H#EBYE  TANIGUCHI Nobuhiko

FT/ANSTF Y —ROBFIER. BFHFX
REMERR. EFEERBRKODER. IFTEETR
ROEGR. WIEEE .

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.

& &M BM GAO Yanlin

STEMBENZOFEZ AW / AT —ILED
ERET SRR, BICERERTCOF /R
TIVMBEDEFRELZA TV R,

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.

B0 %0R% : Bh2X  MIZOGUCHI Tomonari

EFRIVERDERIVAZ. BERBZE (LY -
Ty IREDER, 777 T/ BF(REY)KR—
VR, BEEEFR I+VT (v I GHEEE 8
FREVRANY A FRAYHVEGEG 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: B)  YOSHIDA Tsuneya

EFHRIERDERIVAZ. BERBE (LY -
Ty IREDER, 777 1T/ BF(REY)KR—
IR, BEEEFR. I+V T v I GHEEE 8
FREVRANY - b RADHIVEGEG 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.)

[E Z:#48 OKADA Susumu

STEMERZOFEE AN/ R —IVED
WERGT MR, Bl F. T/ AT I
B, Ethkm, SREDETFIEARA,

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

1B Z5L: 28 HATSUGAI Yasuhiro
LEOBETH, TXVT 1 v I EEBTREDES
1, NV — Ty IR, N — RO E
HITAR, BRABEET ROEIRZE, WRELT
i 9571V BF(REY) A—IUA. BERTE
HHREEE, 75 P L— FREE,

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.

AF A B KUNO Yoshihito

BFLARROERNS LUBENHR : bROY
AIEDIRR., AHRFIURICHS T 5. ATE
FERROBERE 8731 L—> 3 v DEsH
BIB9E

Theoretical and numerical studies of qunatum
many-body systems: Topological phases of matter,
study of condensed matter in coldatom systems,
localization in artifitial quantum many-body
systems, theoretical study of quantum simulation.

Ful SHR : BhE MARUYAMA Mina
SHEMERNSEOFEEEBN S/ A —IED
BT SRR, B & S EEEDIEE
FRBA SAEITTE A TS 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 4% : B YOSHIDA Kyo
IEFERIETES. EURDHMEER. BURRD%S
DEFHo

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

UINO RS

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

RER  Experiment

#HE S3E : 2% KANDA Akinobu

J57 1 VEDRTRBMEICHIT S BT - REY -
BIREET (7 —/\—X) DEHEEIRROREEH
o N (AVROEY V) BIREIRIC ST ZHIREB
EERROFREZ DT/ \A A SABICAET TR,

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

SRR #5:#d® MORITOMO Yutaka

SRAERIYIES | IR OBRN S TRIVF RS
FFWFILAAVEMR, F T LAF >
B, BHRARREN. AEEIMR) ZRHT
%, MEEREDLS. 87— LZEEMELRET
i - FBAT. 7/ \A ADFEIEETT 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.

INEFE MR : 4EEUE  ONODA Masashige

HEMEERSE, UERLE | e ERETE =R
7B, MEREMHE). HEETRETELREG
B), WOICEFALVRDSHNME (KK
5. BFRAEHIS, (ERIEERNT. HiS - B -
HAESEEZFLELT D).

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 488 : H#BUZ  MORISHITA Masashi
ERYERY | BTk - BFEE (NUTL) IKH
i BER TR, BICHERIEC L 2B TE
LOFR LR,

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

I F0E: FBET  HIGASHIYAMA Kazuyuki

REYEY  REBEICHF2ENICET 2RER
HIBAZE,

Surface Physics: Experimental study of disorder in
surface structures.

3 FHEE : BIZN  KASAI Hidetaka

FEEHZ | BICHacE AU T, TDHEER,
BF EREICED WIEBIERIFZR

Structure and Dynamics: “in-situ” & “Operando”
structural study using synchrotron X-ray
facilities.

=& {&— : Bi  TOMIMOTO Shinichi
NBOE  EGBTEE BTHA. BT
Ry P D7 1L SN, Hic, AL BERS
DFAZE.

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

e A - B2 NISHIBORI Eiji

BERE | BICRAmBEZFIAE LIEDR
FEH BFHHDRRAIC K SMERFHZ,

Structural Materials Science: Accurate
structure analysis in materials science using
the world-leading synchrotron X-ray facilities
(e.9.SPring-8).

MR B5 EEIE  IKEZAWA Michio
FEEET Ry N OFEERDFERAIODL S
GERTRCESNSEFIRP AL V%
7L EORL—Y—EAVEERD N
B HETEEE L — T —AEERVNTH
SHITT BHZR,

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

FFhd TAHR : HZM4E  NOMURA Shintaro

7/ A — bV TR & A W e F 84 E D
7t « AE D EIREIEFR T AIC K DR,
PEE—RTEFR RFEWE. FROD /L)
BEDYMEDREE,

Q /&, KUt FEE

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

A&k P :EERT KUBO Atsushi

BEERREmA T3 X MR R kE S
SAEY - BFFVUTONBRIASTIIRE
7 T I\ SRR A A= T,

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

HHE GEA : B AIHARA Taketo

BT Ny My & OERTTEERHR AR OEED
ERHNF I E SN TERATEBL TS
|C 9 BERZE

Clarification of electrical-optical characteristics
in low-demension semiconductors using various
spectroscopic methods.

VA fin: B3 KOBAYASHI Wataru

BB FRICE T 2MERHE LT EMIEDHRR,
BEICERWABERIT BT - 1 4 VEEDER
SHAID S, FEGREEMH. ABREMRE LU A
7 B OREZTTS.

Q ABTH, (A ZRE. AN X IREHR

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

&Fl UHY :BIE TOMORI Hikari

BRI - BENGE O HEAICEL BT T T TV DE
KB, AVRIEY 7 27— )LOMMEINIE
MERAIEZ B R FEIME DB LT
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.



MIEIES  Condensed matter physics

S2ER  Experiment

A3 A : B NIWA Hideharu
AT B T 2L F — R OE S P EER
ORI, RGN IEER B R Bt fi
P REHBESEDZ DL, BHEFETIRE
5,

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.

H£MRYIESE  Biophysics

Bl B 88  SHIGETA Yasuteru
E—RENTENFEERLE LIEFENNES
DFE - BRI,

Theoretical and computational studies on

quantum biophysics based on first-principles
molecular dynamics.

mEE R BI  NISHIZAWA Hiroaki
FOFRIEICNT 28T - SHESHFHNFEY
Zal— 3 VFEORR.

Development of the molecular dynamics theory

based on the quantum mechanics/molecular
mechanics for medium molecules.

¥  8X:BhE HORI Yuta
BEMERGDICENSZ Oy - BF - £ R
RFEENICRE T 5 EARHIRRTE,

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

TSZAIYIEE  Plasma

528X Experiment

IRA  Intd : BU%  SAKAMOTO Mizuki

BBE T I AR DE A, BRT S A&
RO TS X< EMREDBEIERICET 205,

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

M BEKED : H#EUE  MINAMI Ryutaro

BEE 72 A0 LA, inE ROFHAICEY
B,

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

IVRE, #F : $8EF KOHAGURA Junko
MRET I AIDBALAS, X147 OKICES T
BSOS

Studies of fusion plasma confinement and
microwave diagnostics.

FEB 5 : Bi3  SHOJI Mitsuo

ERBRDORISHEICE Y 2ERAERAEEF
FENFEDREHE.

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

RIS FERSY : Bh2Y  HARASHIMA Yosuke
BHPE L e REHEE AR S DS A
HRIH

Machine learning and first-principles approaches
for high-performance materials

23R 58 : 4EZUE  KARIYA Tsuyoshi
MRIGEBICHIT B A7 DRMNAEBDRH &
7S R MEDAZE,

Development of microwave heating system and

its application to plasma heating on the fusion
devices.

Sl IEE: HEBUE  YOSHIKAWA Masayuki
BUTLIT—TIAIDHALCIAD, Dt - <A
JOK. L—F— - RFE—AILL B TS ABHI.
KU TS AR FAHEEDZR,

Studies of confinement, spectroscopy, laser,
particle beam and microwave diagnostics, and
plasma fueling in tandem mirror plasmas.

jBE J=b& : 88T NUMAKURA Tomoharu
BMRISEBICHIT 2T 5 ARDMEAKR VDML, <
A O 75 A MEBEB DT,

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

DUNOEHEEHES
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TSAIYESE Plasma

S2ER  Experiment

FEH E5E:EEM  HIRATA Mafumi
BRE T ARITHT B TS A DERM, INE.
e 75 A CIADHDHIZE,

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

R

EFEXFBRAT

Cooperative Graduate School System

IESH  Theory

SEMERIBMIRSE 5B Advanced Interdisciplinary Physics

R (B ERIR GR(EPH)
NISHIMURA Shunji (RIKEN)

inggse i LVAERE - BiiE e € e FRRIEORZ (RF
RO B R RIS, SRETETENNERE),

Frontier research and technology relevant to nuclear
astrophysics using accelerators (magic number, deformation,
decay, nuclear reactions, and high density matter)

HF &7 BuE (S0
IDE Shunsuke (QST)

AT DEEEERY T ) A B LU MR LBIF

[P

Research and development of advanced
operation scenario and performance
improvement of tokamaks.

{EeAR §2— : H#3I8 (BEXEEEEW)
SASAKI Ken-ichi (NTT)

SPUSHIEESR. FO 71 h—ARVF/Fa1—T
ZEEL2—7 Y M HLWREOENERRT 2,
Q. 557xv. h—Rv+/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

IR TSN IR (BAEEHEER)
OGURI Katsuya (NTT)

B, i, 7 MEORR, ReET N
INVZERBE KU7 MYERARACEERRE L. Bk
EREDEEMEDERNERY (T2 7 X S ERS,

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.

Wz @ : ERR (BEESH)
YAMAMOTO Tsuyoshi (NEC)

EFBRUEDISA% BIELBEET/\ 1 AR,
WA T ReAf PR AR ER A2 B L (. BRERICE
FBEFILY O RAEMMOBRET.

o BFHE. BESETCY b ABEFERAY

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

t

A

Ef [E19: B3 HWANGBO Dogyun
TSR EMEEDBBEERICET 2%,
Study of plasma-material interaction.

A B RS (RFEE)
MARUYAMA Toshiki (JAEA)
BREXRKICATZ/NROVNE - 7+ — &
OHERC. ¥Tal—yavickdo+—7 -
INROYVEFERIA T I ADHZE

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

hEF TR @ RIS (BHF)

NAKANO Tomohide (QST)

BRE T 5 ARPDRTHFiBR & TR
ERSN

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

MRS 5B Condensed matter physics

EX B2 8% (B
MIYAMOTO Yoshiyuki (AIST)

BEkEE—REFEICL ST/ A—RUMRICEITS
BRI FNCLIBER(OBEYI21L—V 3
Vo WIMEEERICE D MRIEE - A - MEEDER 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 HBE - HEBIR (BFEETEH)
SHINYA Akihiko (NTT)

BNV - BEIRIVF—HETF - BROER, 5L0
T/ 7% b2y UEEE BRI HEEDAIL

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

SHl =X ERE (BFERER)

YUGE Ryota (NEC)

H—R>F/Fa—T. h—RVF /TS5 %E
A L7 /\1 XIS B, MRSk YIEETE.
NOZNSEMB LI =PI RILF—D
Iny:zh

Reearch on devices with carbon nanotubes and

carbon nanobrushes.They contain the material
preparation characterization.
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Master's / Doctoral Program in Chemistry

b2 MEOEE, BB ITEERISDAHZI LT E
HEETF BT DT LANIVTIRA ., RERH - ESRWICHEAT 5%
BT,

(EZR2MTOT S LTI EE - D EE R Bt
¥ BRBEECFEDI DDA ETREH AR T TETEEL
B A WRICRIIEDHEEIT>TVET,

(ER2ZMTOT S LDOFEEE ALZOMRETVEL S, b
FWMEICOVWTOERDL SICHRICEALFOHRCEELH
RFL - RRF AL BFOMBREAVNTEETEET,

E2EMTOY I LTI BE I F—  EREEDHEL
BL T REIEED GENTEAEEDERL. ILFDHRNE
FECHIEEFFIBEADERZBIELTVET,

FREETEN

RIHIERIEIE TRH

1 ETET £ Tle, FIERBELERRR B ORRNERF D
O 27 31 Bfir, EEERHE OREA7%E 28I . SPIRE
DYsER%E LML E EFESBOL S F— |, 1l (48f1),
BRUBHZE |1l (12840 SLEFEIF— | (84D &
BHAFBRMU LERET BT L,

2ETEHL LT ETRXOBERVREHBRICENT
BT &,

3 HARNEBIBRARE IOV TSHIRERT 5.

4 BNTCEEE LT LB SNEE, EPHEN2ER
BCHETTHTENTE S,

BEREE TRA

L BT DRMIIREE Tlo, LEFRFFIREDLFE LS
F— I (84D ALPHRIER I GEL). VY —F 70
K=V Q8. BLUEHESBORIIARE N~V
(BOBM) HIEBT BT &,

LETBHL LT BIRXDBERVBREARICENT
BT,

3R NEIRIRAZEICOVTERIREET 2,

4 BNFHIRERE EIF e ERDSNFEE, EFHREH3
ERBCHET I BT LD TES,

AIREEEREN D & LT B LR
R @R - HERNIC—E(L
RENEETI 2= 7 IVERIE
A nickel complex performing visible-
light-driven catalytic CO, reduction
to produce CO in high efficiency
and selectivity

HCHEAIT 5 RS R TMFeCo]
—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.

DUNOEHEES

Ansiwayd Ul weidold 1210320q / S,1315e\\




egnyns Jo Ausiaaiun ‘ASojouyda] pue 33uUa1d5 JO J00YdS Senpels) saduaids panddy pue aind ul sweiSold 99189

28

NS [BE : 28 KOJIMA Takahiko

BEERBEERDEMETDR(CETZROLET D
RISEMEROAREEEEICEI S 2558,  IETFEE
ROMEERELRIL T « ) e e 2B L v 580
FRIEDHEELBRIOETTHREICE 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.

th#s &G - ¥  NAKATANI Kiyoharu
BEALE. HYCEl & BT/ B/ RRELE 7O
RO, WNEE ARREERA LT A
DL RSO RRAT & 4

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

WA R : B8 YAMAMOTO Yasuhiko

RZV/INVE. ERERDERREDHER
B S RIEARDRHR IR YA,

Investigation of architecture of metalloprotein
and metalloenzyme structures; Nuclear magnetic
resonance spectroscopy of paramagnetic metal
complexes.

RO 4 : 438 SAKAGUCHI Aya

LZIE - BEIERGIAEM S S UL BRI &L B
RIZENEMITL,

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

BE Bth: H#3% MOMOTAKE Atsuya
KBS FOEAEENEDHRRRES R
[BAA 25 AICEET BERZE,

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

ey ShEH : BhE  KOTANI Hiroaki

RS BIEAEDRE & T DIMERIENDIS
F3. RISHEAZEA,

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

=)l 5208 : BhEL MIYAGAWA Akihisa

MBS % R AR LITRMESTRIEDRE. FKE
N CODFESORRA,

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

FAR BT BT SUEKI Keisuke
BEROEEORITIEZIES BEE—RRD 5K
HENF RSB IR T BFI%E; BY 5 vk
e

Studies of environmental long-lives radioisotopes
and radioactive substances released from the
Fukushima Daiichi Nuclear Power Plant accident;
Trans-uranium chemistry.

ZHR FEz - B8 NIHEI Masayuki

BREIEE (V5 X2 —) DRI, ROZhS5D
PEEHISEFELIC K HH%RERI .

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

AR EHih: H#HT  ISHIZUKA Tomoya

RIVT 1) > ix EDRREERAERIR LIZE8S F
{LF DT,

Supramolecular chemistry with functional metal
complexes such as porphyrin.

HE iAth : R SHIGA Takuya

REZEFMET I EXTHIEROMEE & SR
BRI DS EREEIEDIIZ,

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

IR IS : BEM NAGATOMO Shigenori

B2V INVVESLUZNSDEERODET VIR
DRSS >V NICEIC L HHBEEIBEICET HHF,

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

=R DZd : B MIHARA Nozomi
B SERI L= IR LTSRS T S B ADISE,

Construction of functional supramolecular metal
complexes through self-assembly.

LG S - Bh3X  YAMASAKI Shinya
BEE—EREHICE Y RHE N R EIED

RIBENET,

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



AiE ZFE : ZE  ISHIBASHI Taka-aki
BT - IS FHOMIC & 2 REH L OREAD

B8,

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

ki &4 - MR SATO Tomoo

AV ZAE Y VHERIRDIEE L Z DIHERE - 1)
B AR ICRI T AR,

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

WH =38 MATSUI Toru
EEDTFITHS BRREEER - B(GBTBMD
BF,

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

JEEE IEA : BiZ KONDOH Masato
IS CEE BV AR SUREICHIT 5D
FOEER R A T =7 ZADHIZE,

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

EM =5 :B1Z  HISHIDA Mafumi

MREEDFEIFCHETEHY T T UTILD
BBt A D Z X AICEET 558,

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

il FL: BE  ICHIKAWA Junji
TyEREELHETEINTOTRS LULBTROR
WEERT HERARRISOME. BREEEEET S
AFORE EERARRRNDISBICE T 2HE

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

75 5% BU%  SASAMORI Takahiro

BEHA TR AMOREEED LITRESER0AIRE &
UHRmERIR, B TROR R ED LI 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.

FHB P HEBUE FUCHIBE Kohei
BREBITELET 2N ERARRITDRER,

Development of catalytic synthetic reactions by
transition metal elements.

EEE —i6: BU®  SAITO Kazuya
STEAEOMIELS | XV BEDREMEEZD
TR IERRDS TAEE & .

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

fart EEE : HEZUE  NISHIMURA Yoshinobu

REDBEAINEICED N F— T o T 42—
ROBEFBEE LU TR VF—BEEEDIHAR.

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

LA SRR HEZUE YAMAMURA Yasuhisa
AVBEDREM L ZORE. HTEHEET -
BRI DABES. 5@ RN TiEE) & i

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

FFIS {242 : BhE  NOJIMA Yuki
IS VAT £ B EHRES FREDHEEDHZE,

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

A X : BT  KIGOSHI Hideo

EEHERAGH(CEMDEEE - &, M. XU
ENEMEFEIREB DM,

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

—F  HES : JERUF  ICHINOHE Masaaki

DA AR ERM R OGS EMDG
PR ABE. B LU B,

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

SH A H#EBUE  YOSHIDA Masahito
LEMERBR S LIEMEERANS LUZDH
ERDEE LR

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

29
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Bi%L% Organic Chemistry

U— 9S5YS—)): BEM LEE Viadimir Ya.
B13-16HTEDERTRIE. IS AR
E=H 5k BERMEEN. NEBST. HFA .
TI—=SIHI TZA A,
o BEHERILE, 74K, TIVI=ZUL

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

FE EFT : BI3  CHIBA Yusuke
BOFREEERDEET - G BEBHEREED
FFEEFE LeeieEn 7> A 7 LADBE,
o BHFE. HTEM. HERNAR

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

B 2% : BIZX  FUJITA Takeshi

HAEMEM BRI Z Bis LI 2RI EEMDEMTF
BT,
o FHARILE. FHT RIS, MIEE

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

KIF == B OHYOSHI Takayuki
YRR A O A A DBIR & BEEE
BRI,

Qo RAMLE. &85k, HEEHEN

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

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

th#t &7E - B3 NAKAMURA Takashi

BOF AT LOEBHERE RN, BB
FLEERA T > &FA LIED FERIBEDHE,
o ENT. HEWINE, SR

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

FE 1$5 :BJF MORISAKO Shogo

BB - BEIATRICFRDRIR EFRIED
.
o FHTH(LE, HHSRLS

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

Q, Organoel chemistry, Or allic chemistry

EFEIAFZIRARREYI—

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

LE5R0EIE{ES Interdisciplinary Chemistry

ElIF F|a B8 IWASAKI Kenji
SEEREES >\ E, JORFYUET UV IRT
ICEES BHIR, Sty — 4 S BOMRERE, B8
BB TSR 5 0 TSR & 7 OISR

Q BIE, VS/AAEH, BEENF

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

EfFH SERIEER S

International Institute for Integrative Sleep Medicine

RZE(LZ  Medicinal Chemistry

R# 18 {3®%UE  NAGASE Hiroshi

REEEROZMOMRRE  FIcHEAA B AL+
>V RBRERIEN DRt - SR (BRLFZEE).
Bic, FIV LTV — EEGREH - o B AR 7
FREE. X2 U7 BITH S BEMDFRFH
QALFYY, B, AEFAF

Design and synthesis of orexin receptor ligands/Design and
synthesis of opioid ligands/Research and development of drugs
for narcolepsy, severe pain, severe itch, depression, pollakiurea,
malaria, other protozoal diseases, and cancer drugs.

Q, Orexin, Medicinal Chemistry, Opioid

EH EiE 28 KUTSUMURA Noriki

HR/RRICRE5 57 L+ RARIFRT A
> ROFGt- 55 EEERE R T 2 ERERR(S
MOER ; BIRICERGEFERNRISICRET 2R
o, fIR(LF. WRIREM. RISHRE

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.

Q, Medicinal Chemistry, Heterocycle Synthesis, Reaction
Development



EFEXFREAT

Cooperative Graduate School System

MEEEEE(ES  Materials Inorganic Chemistry =EB#(E® High-pressure Organic Chemistry

ME B - #iR (EFREH)
AKIMOTO Junji (AIST)

BEEEEERIC S ()T U LA A > BHIEGT
B Bl BREMEG E) ORI
FOROMFADRA. ERIEE - IEEITICEY
B,

Q UF Y LR, BCHIE. BMEGLS

Studies on inorganic solid state chemistry
and electrochemistry for advanced functional
materials (including lithium ion battery positive
and negative electrode materials, and advanced
solid electrolyte materials).

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

B IR SR (EERSER)
HAN Li-Biao (AIST)

RIEFEERV B N\T ORFEY (FlcBHY

LB DRMEMEEDRFE. NTARTF
BRI DB

oY Y, MY, Wik

Studies on the efficient preparation of
heteroatom compounds (organophosphorus
chemicals in particular) via catalysis and
development of heteroatom-containing
functional materials.

Q, organophosphorus, catalysis, preparation

SH 5] - B ()
YOSHIDA Yuji (AIST)

BT DTACEY. BEEE 1Ty N E
AWCEEDORES - ABFUIEICET 2% &
SUEHABENZEOEHIL Y fOZ o XL
F(TEY B

o BMILY FOZYR, BHAEER. KEEH

Research on structural properties and photo-
electrical properties of thin films based on polymers,
molecular compounds and organic-inorganic hybrid
materials, and chemistry on organic electronics
such as organic photovoltaic cells (solar cells).

Q, Organic Electronics, Organic Photovoltaics, Solar Cells

thEs $65T : HEEUE (EREH)
NAKAJIMA Yumiko (AIST)

HRBYEBIEADOEME T OMB(FRICEEY 2
Bige, AREATRICEMOEMREER L OB’
BB ARARE DRIFZT
o ESRREG. MY RIS

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

HEEMS DTS IVEE  Functional Polymer Gel Chemistry

R BT RIS (EERSER)
HARA Yusuke (AIST)

VIRT7IF1TI—RA VT ERY b RA70
THRRF\DISHAZ BiE LIcEER D FH LU
ENFTIVOMZERF,

Q VI FaI—%, V7 FARY b BHFTIV

Research and development of functional
polymers and polymer gels for application to
soft actuators, soft robots, micro fluidic devices.
Q, Soft Actuator, Soft Robot, Polymer Gel

R B8 - 3R (BERSER)
KAWANAMI Hajime (AIST)

BRI T aCEEREZFR LIEREFED
B2 mAEKERREE ZBMLRERA AR N1 7
N AEH

Qo BERHILE, HERF A, —EbkR

Studies in Organic Chemistry with High-pressure
and Supercritical Fluids/ High-pressure Hydrogen
Production/Carbon Dioxide Utilization Chemistry/
Biomass Conversion.

Q, High-pressure Organic Chemistry, Supercritical Fluids,
Carbon Dioxide

WMEIBHEE(EE  Materials Organic Chemistry REESILE Surface Electrochemistry

£ & BUR (ERE)
SATO Yukari (AIST)

BAEIXF-FBICETSHRL FY IR T
O—EMOR. F/ EnBREEzFm Lt
VIV G TINA ZHERDHFR

Q LKy5270-Bit. V7 MRE €YYV IFIAR

Functionalization of solid and electrode surfaces;
Redox flow battery for renewable energy
introduction; Construction of micro multi
sensing devices for marine environment;

Q, Redox flow battery, soft interface, sensing devices

BEILI bO=J (L% Organic Electronics Chemistry HaeE= 2 LS Nano-Carbon Materials Chemistry

B 2t : ERUS (FEREH)

OKAZAKI Toshiya (AIST)

SRS/ IREMRIDRIBL & 53T,
QH—RVF/Fa—7. 57z, 8%

Development of the functionalized nano-carbons

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

BEHEEE(EE  Organometallic Chemistry FEHEREMEAAEMES  Photofunctional Materials Chemistry

AlE AR : R (AT
NORIKANE Yasuo (AIST)

HITHE LTEREREREZZ(LT 58P, 8
EEHRTDMESE. LD FOT T -
ARk - HBED

o, BHLALE. SHEEMR., TYAVEY
Photofunctional organic molecules especially
showing photo-induced solid-liquid phase
transitions and light-driven mechanical motion.

Q, Organic photochemistry, Photofunctional materials, Azobenzene

DUNOEHEES
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WAEBTERMN 095 L 55851

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

MERMDOESIFFcBDERISFH VNGV REZ L
5LFE L, FiIC BEHNZ DR TRENZRANZRELT
ERTEIFEHDBY T, FIHRITOMIE TIE LIFLIEY
BEOERICIIBROCHABRDBEICEYET L. e TD
SOGHRIIMBFEZDLDDREICKECTFET HELDIT
LRVET, ISABIFA IOV S LETF - PETFT T
A7 2 LSERRZE LTOMBEEZDNRERD TED
ERICUBEL. MEICORIMRDNFZH/N\-LET, BE
B3IV —TORENFIE. BARZEMICENTEEREZRE
ZERELTVANENILY bOZ T AGHA - BT % 8
FE-LIHE TOARIRE PEEEFIRE 7/ UM IVA
F/T0/AY—= 3} BFTINARALRBETFRE BN
BHEIDIE>TWET, AU TTOT S LTIEMEBZOHHE
FEZEBADDLIEDAREITDO CEDTES BILVEEFE
RUGRENERF OHRE - HINEDEMZHE L TVET,

RIEETEH

RIHARIZE TR+

1. 87 | BN BB, BLUBT - METEESTOR
BUAZE A RME & L 30BMI EXEVST 5.

2 ELHRIDBE | 1ORBRATEEG LRI TR E
R L. BRERICARTNREL(CHORMNRS E
N5, ELRXOBEFHIRIREKICKET 5T &
EARRELT B BNIARERE L Tc LRSS NTE
I 2ERBAELRIDEEERN BT LD TED,

RURER TRH

I FHEE  RERE3ERIBLIRYOESEZET -
BIYSRRICIRE L. ERICRXEREESEE) L TEL
WHEHIET B,

2 BIHRYEE  BIHRNERY L. ANBEESLURK
HRICAETNERHIRORUIREIND, B
AXOBEIFRARIBERICENT BT LERELT
DN BNIHIREREE LIS LB SN B BIER
RIEN ERBRICBLIOPUERET 5T LLFRET
&3,

23Na RF Coil i
Pick-up Coil
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
colloguiums, 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 ald {5
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AR JHIT : YT  ITOH Masahide

HBEHNIES S UHT /N1 RICBET B3, A
BRII—PT 5 b v UiEREEDRFE, AR
PRFEDFETAL SEEHER. ROT ST 1 — 5 L,

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

7H =R 3 (EXEEER
YASUNO Yoshiaki

HERWERNEI ST — kO —L VX
FEVTT 1 —) BRUBENRFZ BV ERM
A A—=D2 T, BRUZNSZBVREE -
RENFEHE,

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% : BB WATANABE Norio
XARHR LSRN, BT, BHRED X 5588
BEEARAETS, FIETRIE. MREEOERTEYD
HRERPR DRSS,

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

ff2KR IE#%¥ : 8% SASAKI Masahiro
EBETO— TEMES LU FEREMSE A L
feFr/ - PFILY FAZI AMEOXRR - R\
HPEODETR & A,

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.

BIO 258 : ¥  SEKIGUCHI Takashi

EBBTFIEME (SEM) I K 5% L WIE - R
FEDRR, —REFNIOE RHEEDRHRFE,

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

IVBE {8 @ 28  KOBAYASHI Nobuhiko

iR, AR STEMIEIIES. JEFER
DEENREIER. &/ AT —IVROER - 8- X
£ DEnEER,

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

BRER FUBH : 24¥¥ HATTORI Toshiaki
T LML —HY—ITLDTINIVYROFEE
L AA—I VY DAHBEEADISR.

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

FIH E5% : HHUE  HADA Masaki

7 = L FOREOREFREITRR | [DFEE]
BT K BDICRIGH - [GEHEYE D AR,

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

% 183 :Bh  YOU Borwen
SRAVF YT HBOTINIVY TS XE
ZYIARITUTIVDBE, TINIVY KT 7
A\ EFRR. T+ P D OREREAXZTINA AT
EOW e, BaRESEEESADRE, TiEE
HEBREEAMICED VN e, TINIVYHEF KB,
TS XEZ Y ZADEREZE,

We apply a femtosecond laser to research terahertz electromagnetic
waves, pioneering any applicable opportunity, including the
development of terahertz plasmonic metamaterials for lab-chip
sensors; development of ultrafast time-domain spectroscopy
based on terahertz fibers, waveguides, photonic crystals and
meta-devices; fundamental research of terahertz photons, waves,
plasmonics based on near-field sensing technology.

BA EKER: ¥  SHIRAKI Kentaro
BUINGBTA—IVT 1 VTHEIBEF /N F <
T T ILNDISA.

Control of protein folding and development for
novel nanobiomaterial.

PH R : $8  SOHDA Yasunari

BFAFROBFREEARDIEE(ERDHE. T
NS ZGA LIH LW ERE FBEHEFEDRE,

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

BEE F— : 8E  FUJITA Jun-ichi

B - (74— LRERISZBA L RFLANV
THIEE N RERERER T/ BEEDRIH. #
MRAEDIRR, Z L CEBF 7/ \1 RISHDHR,

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.
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A R—: X8 170 Yoshikazu

SRPREDZILEMRZRLN T BERLAED
EELTWARA4GIXLT—MEPRERNEL
FER L S 2FTRMRI DR & 7/ \1 ZGAEDRE.

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

LUE F— : HEHUE YAMADA Yoichi

RMKDEWS /77 /O —RPKES /T
v/ AY—RERRE L. ThoDBEEERIE
BRIHIB LIS/ IEEMELTVET,

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

FRE ZES : BiZI  AKADA Keishi

BEHHERR LTe3EZ 21— b Y REOEIEEE
(LDREFERF. T/ H— R HROEEY
MEETAL

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

#5H ERTF : Bh¥  TSURUTA Ryohei

RERBFERMEZ B LFTRBFRMBOR
EIERZR

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

IR Bl HEHIE  EZUMI Naomichi
TSRARMAR L Z—DE2 VT LEZ—RTSX
T EBGAMMAT0/PDX DRI RS 5 L
f=. REEEA CIASIEAIC BT BIEFESE (350 -
GAIN—5) TSI DEFMDER & Z DHIEIC
R R

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.

A 2l - BhE TOGO Satoshi

BiI5ER CA DB E IR D EDBED S 72 XHEL
VR—DITREBELG L. IFHRFERREERIC
BB T 5 AREEDESRE - FIANEES S 21
L= 3 RZ0ET) VIREICET BH%,

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.

FH FE : #3¥ TERADA Yasuhiko

HLONMRA A =TV TR T LOBER, 8LT
NMRA X =2 > 1 & B%1 LW EHRAIS T DR,

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

Bii% K—BB : 586@ SEKIBA Daiichiro
BRAAVE—LC Y70 A VRS EERL
fokBEREEEPEBIAFCEDEBIE - EFRK
BRI,

Structure and electronic state study of hydrogen

storage metals and metalloprotein by high
energy ion beam and synchrotron radiation.

S5 00 : B1ZX  SUGAI Hiroka

EEEHTFPMEOSTEENE LI/ 14>
ORI,

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

EE K H#EHIE  TOMITA Shigeo

ISRRFIMESR., 174 Y E—LEMERV Y >
AZ—PERDFOME. ELORERPICESE
OV Chp S L7

Applied atomic physics. Studies on clusters
and biomolecules in vacuum. Radiation physics
concerning environmental studies.



Blll FE: 248 SHIGEKAWA Hidemi
EETO— TBEHERPBE/ VAL —Y—5 L8
FHPOIHEFATEMEL. TN E TITAVMER
BRI LY. ZhSFEERANT
F/ R — U COMERRZE. 37U OMEREET - 4
BRI RIS D T2 DEBIZEE 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 =3 : #EHIE  UMEDA Takahide

RV HIBS SR A TR L e AR R P
INT—I Lo bOZIAT7/\1 ADSHREL (B
ITIESEBEEMERE) OMR, BT VYV IHRT
DHIZE,

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

¥i#d Eth: HEBUE MAKIMURA Tetsuya
L—H—(T & W) 3 L e X IR ORISR & 4
HEOBEFRSLUZENERA LA -
+ /ML,

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

K3l A% - #8Ef  OIGAWA Haruhiro
F/ 24— L & SRS TS B RERBERZE,

Experimental study on nano physics and spectroscopy.

7I7UY Jzvh KOVY HAT1UF : BhEX
AFALLA, Jessica Pauline Castillo
BERDNEBVNTHEDINS A—2EEBZT L.
BRUFEFEOMEICHITHF v UTHAF 2
Y A BT IR

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

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

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

-
=N

e |

>
: );“b #

R® RBA: 4% HASE Muneaki

B/ VAL —F—Z AW/ iBEED I —
LY bt RODbe—L > Mz se LTz
BRI T/ \A R DB

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

KA {8 #3848 TAKEUCHI Osamu

EE/O—JBEHEOER/ WAL - -G L8
FHFADFIEAMZEREL, CNETITEVER
TR ZRFE LY. TNSFEZRNT
F/ AT — IV TOMERRZE. 3 LULERERT - 1
BEMHIRRE D DERARZI1T 0

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—DDNFPEFEER LRI 2ENAlREL [ER
TO-JBHEE L. T A MOBRYREERDOIET
HEOEM ZBHEDESHTET, TNETIKAEVHL
WEERRFE LY. +/ 27— IV TOYERZE. RER
FNFRE TR - RFBREOHOMEZTT
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.

mHE I#7T : B ARASHIDA Yusuke

Y IHA 7 IVEFRN IV R EFEE b R VEB
BEEAAH B O TR - B S ARR IR

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

R 83 BhI¥  MOGI Hiroyuki

EE T O—JIBMEED, SRSERAR. B8/ L
A L—1—15 Lt ppia ma Ule, SRRE7EEHA
BT RIRT 5. Ffo. TNSMITEVFEEAL
THF/ R — IV TOMMEHE, BEEEEORESET
5. SR DL T OEBARETT .

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.

{E5F {BfT : 3% SANO Nobuyuki

T/ AT —IVDHFEERFIBEICES D BFEX
WOV 1 L— 37 EBHEN. BLUORTFHR
EFRDTNARAYZaL—a>VEETU VY,

Simulation and theoretical study of electron transport
under nanoscale semiconductor device structures,
and their device simulations and modeling.
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Rt R BB SUEMASU Takashi
BEREENERGEMMEL ABMRDORR,. B&
U, REYV T\ & Big L e (LIRS D
BER L BaACEE A gD

Q fERMR. ABEH. BREME. 2EVFOZIZ
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.

G B HEUE HASUNUMA Ryu
TAACERIEEIRE < [[) | F TR BRT BURE AT ©FTAR
/A7 — ) VMl AT [ CBE 9 2 BB 2T,
QF/ILYFOZYR, $BETOER, 5— MERIERETTT
Dielectric film formation process and novel nano-scale
characterization technique for future generation LSI.

Q, Nanoelectronics, Semiconductor process, Gate dielectrics

BILNTI— 517 Bi¥
Selvakumar Sellaiyan

FETHRE AT/ EEME S K U85
RO,

Positron annihilation technique based nano
structured and Semiconductor materials.

KE #8=:ZZ OHNO Yuzo
HERET S /BEDET - 3 - AEUHEOR
B, (EEEENRMA\A e BRETF /#iE
[EHBIFBRAEY D —L > XD,

Q ZREY FOZH R, $EGhETFISE

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.

Q, spintronics, semiconductor quantum structures

HIE ZEA : 8 YANAGIHARA Hideto
AEY FOZY ZAMBORE, 2B CBILIIIE
SRR U7/ NA R R & T,

o, BUEEE(LM, TEX+S v VRIS, HEEMRIEHE
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

YP—IV VI7BH

SHARMIN Sonia

WRACFAREHEMRDT 2L — 3> F
|ToRH R LA SRR

o, BHEHM, MENSHR. A RNIT—5%
Magneto-optical studies and simulations of
magnetic materials, in particular ferromagnetic
oxide thin films.

Q, magnetic thin films, magneto-optical effects, Mossbauer
spectroscopy

FEFILIMOZIRX (INI—ILoO=IX) Semiconductor Electronics(Power Electronics)

EER  FE:HEHIE  TOKO Kaoru
TLFITIV - TRIVF—T/\A ZDRIEITES
feR gD - 704w AR

Q Wk, F/ILY FOZSR. Y75 TV, KB
BBER. FSYVRE UFILIE VB

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

Q, Semiconductors, Nanoelectronics, Wearable, Solar cells,
Theremoelectrics, Transistors, Li-ion battery

Bf 7388 : B)E  OKUMURA Hironori
ELH S OB ETDE T 2 EEDLER
E&FINA IS,

Q FEEMR. INT—FINA R, FEHEE

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

Q, Crystal growth, Power devices, Semiconductor physics

B EbE: Y%  SAKURAI Takeaki

{p s S A RRIE AR L AR
TSI ICET B, /ST —FEGhET
(B BRI

Q, KEEEith, /N7 —HEEhERF, BERRMERIT

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

AASL LIN\IEF EZIVI: BiE
ISLAM Muhammad Monirul

IRINF =T N\ARICISAY BlctdDT /#E>
U AUN=ZMEDRR &R, SRR
RO, FE RO RBEZ,

QYU IAYF /. KMEEEE. RN

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

Q, nano-structured silicon, thin-film photocatalysts, crystal defects

cSFL FPRSA B
TRAORE Aboulaye

BILHRIEHHEEERT /A R (A1 VEY R Ga,0,) D
MEBRLTR BLONT—ILY FAZIRT
T —2 3V TOIRIVF—BREHIRT 572
BDOFERDHZE,

o HWGHMIBE, NT—7 /N1 AOMEE E TH.

BIA KN B v TR

Research on the physics and engineering of ultra-wideband
semiconductor devices (Diamond, Ga,05), and their use to
reduce energy loss in power-electronics applications.

Q, Semiconductor physics, physics & engineering of power
devices, ultra wide bandgap semiconductors.



YxFY ERUYT OLZIVE @ B
Mannequin Cedric Romuald

BHABFT/\A ABLUHAT/\A ANDIEAEERE
L7z7 4 RNV RF v 738K (AlGaN, GaN, 41
TEY R B-Ga,0,) DEB/OBEWTZAIIY F 9
TOTADREH, FH.RFBEBIYF I DR

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

EE FFE BT IWAMURO Noriyuki
EARBEBLEREBNS IRICEMT BEM
BE. BEB/NT—T/N\A AT AV H—/\A
R (SiC) —MOSFETZZ5WNT 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—I L7 b=/ RICEHEE S THBER
KSIC/NT—T/I\A ADHAZE. FFITSIC-MOST /A
ADFFER LS S U FREERYIEOERE,

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

SR =&E : R 1SOBE Takanori
IR - HERANIC K 2 BHEBREBDSMR
b EBENRE (NEEE(L) DIZE,
FrNNT—I L bOZd AEMOFHEISED
BFDRh.

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 Ey:BiE MANNEN Tomoyuki
SSEOR T\ A ZERME LTI - ST &
ENEREBOBMEL - NEUCOHR, BLD
ZDEBISBERT %7/ \ RO,

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.

10003873 D1 DRRBFDEEE D #fRE & [RF—E % X7l L
THONSZEEDEEEHER D, BEDBEER H X
IVRFEE (STM) ¥ AT L,

£ BRIV A LY —DHFR

AT SIMAREHC—ABRIEFED2DDEHZ N AT 2

BFo
AT RRORS Z R DS R STMORER & RETER DI
FeRRGY L etk Fo
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EFEXFREAT

Cooperative Graduate School System

FRETFEIFE  Surface Science BT vO=SX Semiconductor Electronics

=% R : HiR (B

MIYAKE Koji (AIST)

REMIBEE L RE 1 —7 « > O BEA LIkl
DEMEEIEIT ORI S Z O RRERN.

Q, REFMIWEERE, REEHRE, REMRE, FS1F0Y—

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

mik e B (ERRER)

YUASA Shinji (AIST)

> 2IVBESAEIT (TMR) ZFPMR AMAE D
& LERAEY bOZ Y RERTFOZERER.

Q ZEY FOZY R, METH. HERE

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

2 hO=2 X Power Electronics

WO & - R (RS
YAMAGUCHI Hiroshi (AIST)

IRIF—OENEFBICEELREERTE
NZEHERNT—T LY bAZT X) FEifDRF.
Q BAZMH. NT7—ILYFOZIR, IRIVF—IRIAVE

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

Q, Electric Power Conversion, Power Electronics, Energy
Management

EFEXZFRAI (ME - MEERFHER (NIMS) )

WEF (R - PR (BERSHR)
MAKINO Toshiharu (AIST)

HAVEY FDBTREEWEICET MR
LU TNSZRVEFNG T/ A XDBAZERFE.
o HAVEY K, HENE. BFFIIR, 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

RE —H8 @ RIS (ER

KOJIMA Kazutoshi (AIST)

AT AR SIOZERLE LIeTA RF vy 748
ASEREORE R R ORIRFR & D, &
PR R RA 2 FA U FemidiE/ \T — 7/ N1 A DBEFE.
Q IN\T—ILY bAZY R, 74 F¥vy THEHk HEHE
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

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

¥ - EFF/HMETISE Optoelectronic Nanomaterials Engineering (2 - #EITHE IS5 X MSE class)

=8 =HE:HYE TAKANO Yoshihiko
BRREEE 44V EY PREEE. SRBEEE, BS,
Bl CRBEORRTE, £/ 70 /09—%R
AL, MEOBMERIE ST \( 20B%, &
EEk, A YEY R A—RYF/Fa—TEERN
HET BRHRET. BT Y MEOTEEHRLTO.
Qo BIEE, +/77. 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

B 88 TANG Jie

IS5T TV RA—/I\—F v/ 2 PHELELEE
BT/ T4 eV e /iR a AR - A L.
ZOUMERERETV. RO OREE+2ICE]
EFHL. BEFHES - TRIVF—T /A ZNDISH
HEHEDHT N5,

Q, S ERTTT/MEL 37 RUA—RYF/Fa—7.
ZEMH

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

HE RE:#YE TAKEDA Yoshihiko
BEESHEIC &L DI - BT/ HEHH OIS
WP EERNEE. BRI DR, ot
A A~ LR EE LTz T / EO SR OB -
EEFRORENE - B8t RS TERVLS /K
FESHCIT R LT SR O IS,

Q, JEHRNFEE, T/ #ME. 1FVE—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
jon beam technology and nanoparticle assembly with biomolecules.
Q, nonlinear optical response, nanomaterials, ion beam

il %045 : 248 NAKAYAMA Tomonobu

EBRRIFTO-TEMES LUSHOT /BEF
EDBR A, Thlcdk )| Bt RICEG RN
MHEREL. TN ZICH T 2 RaMRORERT /7
INA R gy b D — VRIS AT —)UikeE
AN AT HIBEM G EDFRRREZ T .

o, [RIERNERE. /77 /0Y—, SHHEETO— JEME

Development and applications of multiple-probe SPMs
and related nanocharacterization techniques. Using these
techniques, we investigate physical and chemical properties at
the nanometer scale and implement such properties into hybride
materials, next-generation nanodevices, and neuromorphic
architectures toward artificially intelligent materials.

Q, Neuromorphic IT materials, Nanotechnology, Multiple-
probe scanning probe microscope



A B BY%  FUKATA Naoki
Bt /R ESEICEAL LS - NS
BHREME T HRIROELE 5> D225
HHEUT RV~ BE L Fiaie =
KT BOOERAREERBEL. TN\THERET
OISRz E RIS 5.

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

=& 5T MITANI Seiji
SETEERE O R EBVEETLANILORE
IEHIERATOBIRS & ORI DS/ 27—
JBEEDAIR, R VHED R HEEA
BITEIY %87 LU IRHSBED TR - B E D R
EY OZ I ARFADERM.

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.

WA fE— : #EBUE  UCHIDA Ken-ichi

A NOZY AYPREATXIVF—TFORE
FEEIAE>AHAY A=Y R ICBET %A
IT475, RITHDEAFE - R Pt &
B LT, BEMEPREY fOZ g ARFITHE
BOHFIRIF—BHBFEBLE. ZOBAICAVS
fe R A T 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.

Sl ot : HEBUE  YOSHIKAWA Genki

FfeEDFiabt oY/ VAT LA L. AR
THE—RBD MR | OHFRIZE(ZBIZEE T 5,
TSHITHEERE LT, B\ VS TOMEREZ
PMBREE ENIVAT T RPERNDEIE B
T, YER - (bF - EEF - TF - BEF - XYUEASE

FEHS,

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 BE : 348 HU Xiao

MEFOERHSHFE L, WIEE - MERZFD
FLWTOYT« 7OREEELCT. BhEF
HEEDRIREZER L TS, AT FREI—
ZX—T7—RFELT MEROBEFRECEHRE
RCOREBIRED b ROD A VEFIEDAIR & %
[T ATV S,

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.

axF & HERIE  ISHI Satoshi

RERKIVNEG T/ 1EE%ERGT L. FEtF R
ZRIM LTl SRR R DR ST
MEISRICEY 2%, BAEMICiE 1L —
T aAVERRETV. AERTUTIVERFE LI
Y. RSP RGHADSRNENB%Z 815 LR
172,

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.

WO B35 - ABUE  YAMAGUCHI Takahide

LA VEY RO RTEL EDFIHBFIHID
EREOREB L MROIZ -V BEZED
LTetRetE 7 /N1 ADAR, BIZIE. BIHES A
TEVFESVIRAEPEAVEY FOREK - 22
> 2 —%E ot BFRFORFE. R - RF
{ERD SRR R T1T Do

Research on the fundamental properties
of advanced electronic materials such as
diamond and twodimensional materials
and the development of functional devices,
e.g., quantum devices with nitrogenvacancy
centers in diamond and high-performance
diamond transistors. Our research involves
film growth, device fabrication, and electrical
characterization.
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Master's / Doctoral Program in Engineering Sciences / Subprogram in Materials Science

MERMORRTERICH, EXREREPIRMFRMNZ X
A5 LB LB ORFEDN RO SN TVET,

Wit - DFIFYTTOTS L TIEHNE - FHROER.
BIEPIER L EIEBORB. BLOTNSDISAICET S
BRZEON S 7 ODSRFLANIChc ) RERE L OERME
DERFEHMDIFEZREL THESNTVET,

TNSIIMEZEB L TDRFIHDIARTH Y . EFIWE.
STER. MRUIE. BT - N A OB EE - T
FI—X RIHIZIED ) THESHSNTVET,

YT 7005 LTS BREGEEEDOT. ERFOER
D OIS E CORAVEMNHHZE L. BT CEAYT %
TENEED CEBNCHRE LUICEESPIBEADEMNZ Bis
LTVWETY, KA BEDSECEFEZRITANTOET,

FEETERHE

RIFIERIZE TR

1B JEBMERF IO+ 10 A BIUWE - HF T
ENBORFIZREBES L 30BN LEEIST 5.

LELTHRIOBE | 1OBBERUERE LI ETELHR
AR L. SKFERICARTNRES (TF) OFMHE
5EN%, BERXOBEFHIHIRIZ2ERKICEHT
BT LEBELTHN BNIEEE LS LBHEN
fBIS VERBINELRNDEEEZIT BT LD TE B,

RHREE TR

| FHEE  RIBREERICEIRYOBESERHL. E
RICHNE R (FFD) LTEVDEHET B,

2 BLANES  BIAXERE LANEES LURKS
RICARTNIEEL (T%) OFUMESEND. BLH
XOBEGHBRBIERICERIET 5T LEPELT HH
ENHIREREE LI LRDSNTEIE, BHIREIF
W HBBHICBLOFMAIST 5T LG TS S,

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.

Requiremants 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

EFIE tum Physics of Solid State

BHE ET:#E  KURODA Shinji

ERICHIT B AV (ICREE T BHIEDRIRIARS &
UEHR, BitEgs 87 Ry b bROYAIL
HEgRR LD [E8FH) MEDHBEFRL, REY
IR L e DR S S UFTE O FRETTUN
AEY FOZI ZANDGAEBIELET,

Q ZREY POV R, HiMEFEE. BF Ny b bROVAIVESRE

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

BEE  F : HEZUE FUJIOKA Jun

FLLERAERME. P RODHIMEDRREE
F -6 - BWIEICEE S 2R3, SEimE S M. EhE
YR, SEFRIEEERME L TR LV BT -
HREMDRIEZETT D0

Q, FRAYVAHIVIE. BIEEEFR, ERMES

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: HERE
JUNG Min-Cherl

BRERMBORIBIRE. 74/ D8 BFHEIED
ERR, BRER N\ Ty RROTZAA b
MRERS T SNV IRE Y22 B A A —
D2 T TINA ANDEHHE TR,

O BRI 7Y MR, KK 77/ 758, BFEE, 7IALYRISE

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

M 3% :EEEF  MINAMI Hidetoshi
D SBEEROBREE LAY ERE L T
WET., BFEFBEHEOTI IFFICUREIRROM
RE. BRBEBEEKICKST INVYHARKRETD
B (PIRRAAZRZE & HEIR) D TWVE T,

Q FIAILY, BiREEEE

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

#  EEth : Bh3 MORI Tatsuya

T INIVWYHEDRHFE N S VEE. TUIL
7 VEE) HRARNICBVEREET O TVE
T BEIFFITH S ADT NV EEZRENEIRR T
HBRY > E—7 DIEARUISBICHAVS e BRI
HHEEHEDHTNET,

Q, FINIVYERNK. H5R, FEE

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

FEES /IBENE (EF Py b BRERES
RS SRERINA T R &) PROTR B
A M FEEERIE L. DAFNFEEE S T
ERRBAL. XT/N\A ANDISEE BIEZ THLL
FEHFIE - HHREME R O TWVE T,

o Stntt, B, 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

AR —5h: T MARUMOTO Kazuhiro
B - NOT 201 MHRZERVER LOERK - X0
TARA T INA ADBIFEERFEEHE - AR S
FUBMERFRAEETL, 7/ \1 A8z BV
LWS T DR IESTA - SRR LD, Bi% - X077
AAA LTI ADBFREDHBERIELE T,

o, FH - NOTRNA FEBE, Al AOTRHA LTI,

BFREVHMAR

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 : 58EF  KASHIWAGI Takanari

RBGEERBHEE C CGREEARDER LIS
=BEELET, RER, RERBEEEFT/\1
ADRF=ZBEL, HICHEBEET INVYEHE
IREEDRF (FEb, AR EHERR) 21765 °T
HYET,

o BEREM, BBEEEE. SVUR - TINVYETACIR

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

EiE U : Bi3X KANAZAWA Ken

AEY FOZY ZARFOMBIE L THRFEN 2T
FEEOHEZ LTVET, ZREHEESO¥E
FEHORREBIE L. BRERHIET CHNZ
PERLL. T DY EFHEY 2RBRZ1T o CHVET,
Q ZEY FOZY R, HEFEE SFRIEZFI—

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

DU OGN HEHRNS - S\ U O R ENEH St

2oU3IS Sjelsleyy Ul weldoidgns 7 seousids SunisauiSul ul welSold 1210320q / S J31sen

41




egnyns Jo Ausiaaiun ‘ASojouyda ] pue a3uUa1d5 JO J00YdS Senpels) sadualds panddy pue aing ul sweiSold 99189a

42

i@ Theoretical Quantum Physics

BE f—: %8 HINO Ken-ichi
BRI DIRRBITRZE: 1B OL R g
KICHI BBEEAE. Jb—L > b7+ ./ VE
FRBRE. 7O REEICEIFS N RO A LR,
FEF 41 F 3 v &7 A, K Rg,

Q ak—LYb7x />, FROVHIVIERE, RieT

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

8K (8B : #HHIE  SUZUKI Shugo
MR T VRT3 ¥ IULCAOE & LN CHIED
BFRELAN. ZN5OHAHNIEE DHFNIE
KDV THELTVET,

o, xR E—REHT

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

Q, relativistic first-principles calculations

[FIEH  BA : 58EF OKADA Akira
EFIEBEFER | D FEED SRS EER (B,
BEDSERRET) ICBITEEF - BFLAAT
I v ADEH | RIGE. BeREN. EFERG.
(BRERIGEED) EERRIS. ERTRIVF—HE
EDFRBIZ,

o, EFIBE. TRIVF—18E. EiE
Chemistry-Physics theory: theory of electron-
atom dynamics in condensed matter consisting
of molecular assemble.

Q, electron transfer, energy transfer, biophysics

#EYIME  Materials Physics and Engineering

AR 85 : #d8 KIZUKA Tokushi
Bz - TV VMAGEEES I v A BE)
B - A — RSB TS RF v o R
AU EES  Ba, J/ MERE - RHAET.
B THAETORRE ETHEMSER,
Q &RE. €3IV IR, EEME. EBAEFEMSE. TOBRE

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

FR  #8F : $U¥ TOKORO Hiroko

ERERPEBRLNE TEMRENRMEL LT,
BIZIEHE 75 EDNBRIBCISE L TR - B
B - EXMFENRIT 25 L. FREMERSE
TIMHOREZITOTVEY,

o, Efitnit. . 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

IR 8RR 1 RIS KOIZUMI Hiroyasu

SRE M= BB E DRIEARRR & SHER LY % (5 >
EBFAVE1—2—DRBICGI IBHARE
T2TVETY,

o BEEREY. BFIVE1—5—. MEAYAILME

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

Q, High temperature superconductivity, Quantum computer,
Topological Materials

Eh L&SHh

T RE :#38 TONG Xiao-Min
FIBEEE T BT 9T 4V OHEREL—
F—IBICHII BRT - HTBREMB L, T5ITHE
1T & BB BRI A R L TV B,

Q FF - 3FER, HWL—Y—, FENE

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

IS [Rth:BEM MAESHIMA Nobuya

BHERITH S 28 L LV INFEEIRROE R,
SRIERE TR FICEXTERNECERSER
LSBT DAL A T 2 U RDEENHF,
FEERBIEFIC BT B BFREDICHIEDHAT,
o, EHEBBF R, MFEIES, BETHIEY AR

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

EHAEETESE BV R -BRET 2 VA%,
mafREREaS. JLAL)L (/A7 F 1
I-2ARRCREEE EOHELDORFEL S/

- 2O ORI KB R EREEITT O TV E T,
o FARRIES S, EHE. SR%E

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

SEEH B HEBIE KOYANO Tamotsu

SREAMAL. RRCERAMMOEERE & BBHIE 7
LCEEEAZE L TVET, B/ \1/Ligesnsl
BICHEBELTREERID. Z2 THREDRVEEE
DMEHNTE B L 7 A 2V EFEHTICRITY
BT EEBIRLTVET,

o mEXM. R

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



HENIE  Materials Physics and Engineering

2R A0 1 U] SUZUKI Yoshikazu

ABEBPRERLT 1 IVE—EWVD IRV
F— - BEBISAICA, MERIBARE - EIX NS
Ot X ) &EF—7— Rlc, 100/ P 3Rt
v b D=0 275 EDF LWEEMEORSE
[T WA TOET,

Q774 7EFIv IR R, NOT A4 FKBEH

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

=fs SSF0F : SBEM  TAKAHASHI Miwako

BFC—L (X% PUHEFR EFH AV THIE
Ak CEBEMEDRFE & T DIREGIRE,
BFEES K USRS Z AN TDHEFEY)
HDERZ BEFNIDED STANTVET,

o, HiEmiE. EFE— L. 9iAENE

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

fHER B : Y%  KANBARA Takaki

BRERBT  SBHRMEFEN-XET DS
FAH - B SRBEADD FaRET S HEERTE. BT
BFMH - DFRT - SRR - AIRMEE R CBES
TIEEME DRI Z B LIIRZ EDH TV E S,

Q BAFLE, BHESRILE. &iHkF

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 : BY¥ SUZUKI Hiroaki

EER. BE. RRENOGAZEEL. #MuEF Y
7 EITRREIE. Y ISR ERIL LT,
WMEZ D> AT L(UTAS)SH % L ELab-on-a-
Chip |[CE T BHRZTT O CLE T,

O NAFEYI VG RA9ATVAT 1R, R490/F /0%y 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

RIF Ik : 4% NAGASAKI Yukio

INA A BRI ISR ODIRED K ULz )
e 2EEY AT L FREHRRT B\ 41 X —
IV BRISE L TCEMPEGTFERE TS
DDS® T/ AT 4 VG EDHEEITOTCVET,
o SMFRFYTIVE, F/AFAYY. K59 IFURY—YRF L

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

YIES{LE - I\ A Materials Chemistry and Biotechnology

B 28 #HIE  TANIMOTO Hisanori

HMLVEEE BT 2 2BMBORENDILA% B
L, 7/ A= LA - DIBEE R DOLBEME
(BER, F /18, IFRAGE. KEEHKT) O
TR R O ST E T > CLE T,

o F /A, HRRNG. FEFHRE

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 =:BiF TASAKI Wataru

BUVERBESE S EN RS T Y S EA -
ERAMBORFEICES . MR Rz E D]
I L BMHREEITVFESREZHNE T,

o ER - ERAME. HE%E

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

AB IEE:#8 KUIMA Masashi

FEEIE, BRI, TxVF—ErE-FIAZ M,
HRFERNELEDFOEM. /\1 A ZAFIA,
RENDEZR B =T HEeMR Lz BiE LT
BRIEFMRZTE O TVET,

o HEFREAF. BENIATR, KEMH

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

ot iER - BdE  NAKAMURA Junji

KRERENFEEBOMERISAH =L (FX
TAYVRERZATZIR) DEF - pFLANILTD
fRBR S Z DM BICED MAEMMEDOFRET, &<
ITHH BN BRI, CONST7ILO—IVEEMT
SR S FOY RUTOREAA IV A GE,
o MHEH, AT RLE—AE, RELY

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 FF :EE  YAMAMOTO Yohei
UFRZRE T, /1 3D T EREDTH L0
DF) b5 BBATFF / EEROBES EDR
e BEOER LIS FERKICEZF / TNT
ADIEBLE HBEFHAE - TXIVF—ZHICET S
BRET0ES,

o NFERE, BETNIR, 717 OHRES

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

Q, Molecular assembly, organic device, microcavity
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\Z Materials Chemistry and Biotechnology

KA E:HEHE OISHI Motoi
EHOBFRTHZONA £ 705 S LAHELR
@RELTEDZ. /70 /09— EDRBITE
5 IDNAF /AT L] DHFRET>TVET,
BHHITIE, [ZOEBE | 7/ 2B L UDNAF
IRV EDEEETE>TOET,
QDNAF/YART L. INMAEVH, DNAF /I

The research of our group encompasses nano-bioscience,
|ife 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 @ ERUE  KOBAYASHI Masami

HEMRISHOTEFIREI%E VS EENTS
H>BF | TRIVF—EMERE L TV
ERRDEARZASMNC L, KEREDEL
TEEEFIR Lle. R2B AV DN aRERRT 5.
Q, AR, RERA IV, SR

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

sEgE MISh : #E3®  KONDO Takahiro

£ LU DRTTE DRET S AR, MEE DS
LA RET 2R F—TREME. KE O
FRISAA S0 RICET BREET>TOET,
ERETHAITRITII DN LUIE, 3 LU, 3
LUOBIEEnmRaE 2R LIz EEZ TVET,
Q i 2 RthE. BRF—TH—KY. REARKFIIFIIR

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, a substitute material of
Pt at the Fuel Cell electrode using nitrogen-doped
carbon, and reaction dynamics at surface.

Q, New two-dimensional materials, nitrogen-doped carbon,
reaction dynamics at surface

tEH 2 :BI¥ IKEDA Yutaka
BREHD T LD FHRZRBVTEXRPER
AMEZRFELTVET,

o EERME. F5vIFUNRY—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

DFEICE < BVBEEFREBMICHEHIAL T &
IT&Y BNRAMZE T 2ERERTHEOR
£ZBELET,
o BRFLR. #a%

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

BRIF #U%F : AFUE  KUWABARA Junpei

ERLE(CS  BHFILRIBY FILEERAE L.
HLUMSEE MR ORISR E BIE L TV E S, BT,
BFMEL - DF L — - SR - RS T
EEICE T ARREED TOET.

o, EHSRILT. HEESFHE. BSF

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 : #8348 GOTO Hiromasa
REEANEBRRY I —DEMFEDRER,
HEEMS & DF LR £ > e T8k
DOER A - B AT TVET,

Q, #fk, HEREHSF. BRILF

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

At Bt RIS TSUJIMURA Seiya

T PBMEEDORREZBEL T BIETE
RET/ ME ORI & RISHIHE, RrlcBR—
BEERAEEFBERIGICET 2MRETVET,
o BRILFE. BR. N14ILYbO=92R

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& JAER: BIZY TAKEYASU Kotaro

“EACREREHR ISP ERIS. S h3V K
U7 ARG EDBEFEE &M S MR R 5% Y1
(EFRITTN, #LVBERIEY X7 LDAIE %
BELEY,

o RFETXIVF—RE, MBS

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

BOFFERERE LI EREEEEMRIORIMR.
BLUOBAFOESHERBICK ) ENEHKIRT S
DFEBILEGE EORRZTOTVLET,

o NAARTITIV. SFHERMILR. BHFLF

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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EFERFRAT (EREMFSS RSP (AIST))

YvYZ NE—S HSERIE  Babita Shashni
LRERGHERDBEDCOHIT. BAFST/ A
T EBEFELTVET,

o ERRMRE, LhHE. F/75/09— BIWREETIV
Object of our research is to develop nanomedicine
based on polymer materials for various diseases.

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

Cooperative Graduate School System (AIST)

ME{E? -/

EFEXFESIN (B - MRTRZEHEE (NIMS))

\/Z Materials Chemistry and Biotechnology

FH B HEHUE  KURITA Ryoji

F /R ENA F DI ERE S ETFREED T
SHRIEAMTICRE S 2 EBRRIZE NS 7 /N1 ABHE T
B LTIV RERDOER - EaRFORE
ICET BT EEBNELTVET,

Q NIFEVY. RAIOFNAR, HFRE

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 HERE  CHOl Jun-Chul

RBEICBLWMEPAN At ADRRETEE T
BEINEMBORAROMEICE S 2ESRAE
it & ERBERLRMORHEZBIE LT T,
o, IBMAEM LS RIS, MISEIR(CRIT. BRI

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

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

F /T3 Nanostructural Engineering (18 « M TFEI S5 X MSE class)

JIIE E{E: ¥ KAWAKAMI Kohsaku

ERXREIGCHETDTA( 7Y T AEEMH
RETDOEBE L 5 DB ORI F PRE(LE
ICEBRR TR IV Ad BREIFOR(LICE
LD DERRBIHRICH BT 2HREED D,
QY7 hTA—, BAS. FRENE. RELE. BT

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

A IER : B4¥ TAKEUCHI Masayuki

D FEOAEE. O « BF RN BNEEEE TR
WAF - BDF - BOFROZDESED 7 A
>) TG THResTlI 28 L T\ RRICTR DR
FEAVE T ERVEL. 7/ BRIEESFZR
HT %,

o, B, BAFLR. SFEE

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

HO 3% : 4%  TAGUCHI Tetsushi

LR Z RRE CRE - BEY 2ERIMHICHE
THEMZR, EERNDREFCYILHSTILA
Z T B EaR L. TNoDOMR i - 5
Bl ZHAHEDED T Lick iBREER. i
AR FARRER T Y FENERL TV,

o ARIMIEER. MEHE. BEER

Fundamental studies on the biomedical materials
for minimal invasive therapy. We synthesize soft
materials which show sol-gel transitions under
the physiological environment and apply them for
tissue/cell adhesives and drug-eluting stent, etc.

Q, Surgical Adhesive, Angi is, Tissue Engi ing
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R B : 38 CHEN Guoping

TEERN\OERZBEL. AHBLEREMH LR
TR BER AR DIRR 21T 5. EARRRERD
A 5EBSAEMNROEEHH, MN< )Y
7 AERDEMEMIRL EREREDF DS/ - A
T ONZ=AMEL SRS/ FERIE L.
e - AR & DAEE(ER PERIBLEIC OV NS,
Q EGHH. RIGHE. BMBE

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

FF 0iE : ZYE HONO Kazuhiro

T—RANL =Y AV FOZI R IXIVF—
BIEATFCTAVSNIHMEMRICET 23R, 2
HEITIE, JERN— R T« A7 RS54 TRE#EER
SRIRMA - BEAY FEES Y —DRE. &6
BrRE EOEVSRFERAMHORREE RiTiH
DEF LNV FEERELDDITD,

o B, REY FOZ9RHE. /BRI

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

HEE IR HE3Z  EBARA Mitsuhiro

RIS L CHBEZE T2/ HREREMR
N—hRU—ICEET 2R, bt & DEREH
BEEDHBICK > T HIOE EEPHEMGED
&4 > 7 S il CH | AT e s R A A A,

Q 27— MRUT—, EFIE. EaR

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

#hll  BBAHR : #3U% SODEYAMA Keitaro
UF 9 A A VBt EDT )L F—BEHRIC
BLT. A—/S—OYF1—42—EBNE—R
EAFEHFHEICE D AN = RLRAEFNE
T, E5IERTUTIVR - A2 TFIT 40 AIC
EBHLOMNERTAEER LTS,

Q, DFT-MD 5tH. Al ItEER. Li14 T, HEME. S2FH8

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 : #3¥ WATANABE Ikumu

izt - BEERBEEZROICRF LNV
MRZEEH SRINT 7 O X E TEEDR 7 —
INTEZRERELHEET )LV & LTRORIZEE S
FOMRIRFIEZ 5Tl - TR 2. BEEETILEK
BE@ELEEEHAEE ST & THIGHMRHE -
RIS ZI8 T 27 TO—FORREEIET.
o, FHRHHENE. ETIA—RMAR. BEREL

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

F /4T Nanostructural Engineering (4485 - #8132 52X MSE class)

iR EfS: Z4% NAITO Masanobu
finzet - BEhE - fRfiR - 7 > T SIEBEME TRV S
N2EE - — 7« VI MEICET 1%, Bk
Wik, FREEE - O—7 1 VU RIOBRREE R
SR DREMRMNT - RESHEM - 7O AMIE
EERFEL TITD.

o, RHIEE. WEHE. BATHE

Studies on adhesive and coating materials for
aircraft, automobile, ship, and infrastructures. By
using state-of-the-art surface analysis technique,
polymerization method, and process techniques,
we develop novel, high performance adhesive
and coating materials.

Q, Dissimilar adhesive, Structural materials, Polymeric
materials

#F  Zif - 8 MORI Takao

BENGERE (FROY—) D ERY 51La1
DEFDx Y kT —7EEES DRI, FRE A
& /- Z/0BENEGEELS LT BRE
ABIRLEMIRG EDRIEE - TXLF—HR0
FRARZIT O TV B, HITHRTHID TDILE
EXAICEY 22BMHORFEZBEL TV 5,
o BMIIVF—, BEME. HEEtEREME

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

JNH 32 ERUE KAWAI Shigeki
EoRAE T O— 7SR AV TRE TS

RIS PREHT £ BRATRISOBD, HAEMRE

F/ HEEORIES KUBEERIEE1T 5.

o, EER 70— JEME. WELRETR. HHF

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

BF BF : HEBUE HASHIMOTO Ayako

BREABFEMBORRFELY AT LORFEL
INS5ZEBVIMHEREANDIGH, Fic. AEE
FHEMEL MEENL, EEMEEORE - TRV
F—EDZ DBERICANS o AT LOHEEE
BELTWS,

o EHENEFHMS. TOBME. R - TILF—HH

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
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Doctoral Program in Engineering Sciences / Subprogram in Materials Science and Engineering

WE - MRIEIE LWDBFOEERICELN 2B L DMK %
IR 2cHOERNGZERTHY | BRBE. ER. BX. T
FIVF— RIE ER @R CRROUREBE X 2FER
NEFTI,

AT TT0OTZ LG EUAREE CHSEIIMERREFEE
NIE - MEBAREREOF v > NARICHRBEN. B—ROH
BEDNHEL L TERLISWEDROOMRIEEZIELT 51
T UBRBEVATLERALTIVEY, AT 7054
DFEIE HARBRORFRFZHERZEE L. EFENEHED
AT =Y a VHERICITON D HNRIBICH SNTTRE
TC REHDAFEINSELE T, DXIICEENTH
RRBEOTCTOOMREZBIRITEELZE (AT LZEYW
ELTVET,

AT IO LG BERBREOHTCINET - #BLT
FROWME - DFIFOEY T TAT S LICHIHREME - #
HIZISAIDREENTEY. AT T TOTSLICFIEY
LHEDIFEDG L TEESZRIEIT 2 LB TERT,

FREETEN
SPIRBOME - MHIFEIF— | Il (186 ROY
B - MR TERFRIAZE IACIBIACIBNANIB (B384 Z &S L.
LR ERE L CGANBERURKARICERT BT &,
fefe L. R MRICE L Tl BNREle DR
BHENFHEITOVTE, —EULEFTNERY 26DET 5.
BE5Y P BT (TP,

ZnS/SIORGYZERFHETP T1300CHALT
BSNT6EMF7 S &
SONFRAEMEEDZNS I/ 75T —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

NIMS E%¥E - METF
BI095 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 |, Il (one
credit each), and Research on Materials Science and
Engineering IA, 1B, lIA, 1B, llIA and llIB (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.

Au/Ti

BEFUNVTHERSY A VEY RREZE S
BER_BENSVIRY
An electric double layer transistor using an atomically flat
diamond surface
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SE £ $UE TAKANO Yoshihiko
SERBEEE, 4 VT NBEEG, SR
1A, BiS,RIZEHTT CREBEDEBIHE, /7
4 /a9—%SA L. HEORBHAERR L5
BT\ ADRER, BIREME, 41 VEY R A—
RyF /) F1—TEEAOEHETF. BRIHEER
F. BFCY MEOTFEBRELTS,

Qo BIzE, +/77. MERZE

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 :HE  MTANI Seiji
BETEERE O R EBVZETLAILOE
EHERAT OB S £ UFHRREE D+ / R —
JABSEHROAIR, R 8 A BEE A%
RITET B3 LUATRISAED TSR - HHgE D
Y b Oy REFADRE.

Q REY FOZY R, BiikthS /H8iE. AEVER, AEVHERES

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

A fE—: #Z4% UCHIDA Ken-ichi

AEY FOZY ZMBEATXVF—TZOREES
[AEYAOY bAZI R ICEY BHERZEITT D,
RICIRDEENE « A C /A MEEH R & B E L T Bt
MREPREY FOZ I ARFICHFEOHB LRIV F—
ZHRRE L ZDISRICA - EREMZ B8R 5,
Q REY FAZY R, REViH, BEEH, AIXIVF-I%

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

FE 0iF : ZYZ HONO Kazuhiro

T—RANL—=Y AV FOZI R IRIVF—-
BIENTF TAVSNIHMEMRICET 23, 2
REYICIE. TERN— R T 0 R K51 TBlSE
SRR - BAEANY FEBEStY— D%, E6 1
BrRE EOEVBRFERAMHORREE RTis
DRF LNV FE=EME LD D175,

o B, REY FOZ9RHE. /R

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, ic materials, spi ic materials, ture analysis

#F  Zif - @ MORI Takao

BENGERE (FROY—) B <ERY 5La1
DEFDx Y kT —7EEES DI, R A
& /- 2/0BENEGEELS LT BRE
ABIRLEMIRG DR - TXLF—HR0
HIRARZIT O TV D, FICHRTHHTDLEE
EXBICEY 22BMHORFEZBEL TS,
Q BMIIVF—, MEMEL HaEtEEEME

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 B #3IE WATANABE Ikumu

fnZetd - BEEAEER A PIOICRF LANILD
MRZEEH S AEMNT 7Ot A E TEERD R —
IWTEDBRREHEETIVE L TRV ZESS
KO A HE - TRIT 5, HEBETILEH
BEeB(LEFBHEE DT & THIEMEE -
FRIEHAIBT I 57 TO—FOREABET.
o SHERRHEAS. EFIA—XMR. HERE

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




HE RE:#d8 TAKEDA Yoshihiko
BEESHEHAIC £ BEE - BT/ HEHEOD
S I BERLRINE. BFIED
BIoE, 4N 4> E— LR aEE L+ /18
EDBIER O - EHFHR DREWE - #AE(L.
ERDFR B/ T EIMLRMTERIE L
BN DY R,

Q, JEHRAAFEE, F/#HH, 1FE—-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.

@, nonli optical resp ials, ion beam

il %S : $4% NAKAYAMA Tomonobu

EERRIVF IO—TBEMHEE LORHMDS /B
EFEDBE ISR, hlcky, BmgHRITE
GEERNMIMZEFRE L. TNEISHY 5854
BRI S/ TN X BRI Y b T — 0
BElc o/ R —)Uigee e # Il A i ATHIBEM
#z EOMRERBHEETD.

Q EMERINERE. +/77/0Y—, SEHEETO— JRMES

Development and applications of multiple-
probe SPMs and related nanocharacterization
techniques. Using these techniques, we
investigate physical and chemical properties
at the nanometer scale and implement
such properties into hybride materials, next-
generation nanodevices, and neuromorphic
architectures toward artificially intelligent
materials.

@, Neuromorphic IT materials, Nanotechnology, Multiple-
probe scanning probe microscope

JNH 32 EBUE KAWAI Shigeki
TR T O— 7 FEE AL TRE TR

RISOREHT & BRITRISOREBED, HHEMRE

F/ BERDRIES EUAERIHET S,

Q EERTO—JBMES. HELREER. BT

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

Sl e HEBUE  YOSHIKAWA Genki

WlhnFREt Y /Y RA7 LRI L. AR
THE—READ [R5 | D FRIFE(CEBRET 2,
THISARMLE LT /AU TOMFEN

PIRIREG ENIVAT 7 PERNO &M Z B
T R - (LT - YT - T2 - BEF - UEAR
FEME.

Q F/ ARz ALY, BREVY. NET-28E

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

> /#EIE Nanomaterials

B .88 TANG Jie

T5T TV RA—IN—F v I\ EZPHTBEL SR
ERT/ TAYEV S/ RE IR - 5T L.
ZOYMERRZITV. MR DRFIEE 915 ]
EHL. BEFHER - TRIVF—T/\1 ANDISA
EHEDH TN B,

Q E#ERTS /HB. F57 TV RUH—RVF/Fa—T,
BEME

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-Di i IN ials, ph and
Carbon Nanotubes, Energy Storage Materials

6F & HERUE  ISHI Satoshi
BEIVINEGS /BEEHRT L. TR
ZRIHLEY. HEERHDONEATIOERRFEET
& SAICET 5%, BEAMICE> a2l —
23V ERBRETVD. AARTUT IV ERFE LR
. KIGAPKGRDOENERNA%Z Bis L
Z172,

Q F/HFE. AEITUTIV, TSREZY R, KBTH, KEBLHR
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, Nanophotonics, Met: ial, Pl ics, Photothermal
conversion, Photoelectric conversion

B &F : H#34E HASHIMOTO Ayako

BB E T IEMBOBRRFEP Y AT LORARE
ZTNS5ZEBVWEMRBEREADGH, Fic. AR
REMH. MAED. EEMGEDORE - TRV
R DF DBEERIC@IT ey AT LDOEES
BisELTW2,

Q EBEBFHEME. TOHRAR, BE - TRILF—#HH

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
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Il E{E:#i% KAWAKAMI Kohsaku

ERREFLHETDZ A TH A T AEEMH
RETOEBE LG BRI OB FPRE(F
ICEREARR TR 1Y A BRRBFOR(LICE
L ODEXRMBHRICHLER T 5HRZED D,

Q V7 hRa—, B FRENF. 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,
Interfacial Science, Thermal Analysis

HO #5%E: 4% TAGUCHI Tetsushi

EAREMEERETHR - BET 2ERMRHCE
T REBAR, EERADREFCYILH ST LA
B aMEEEM L. TnSDOMREAERE - 3
Bl ZHIraDED T Lick D) ElEER Mg
BER FREHIERT > FEANBRL TV S,

o NARER. MERE, BEER

Fundamental studies on the biomedical materials
for minimal invasive therapy. We synthesize soft
materials which show sol-gel transitions under
the physiological environment and apply them for
tissue/cell adhesives and drug-eluting stent, etc.
Q, Surgical Adhesive, Angiog is, Tissue Engi ing

P E¥: ¥ CHEN Guoping

SEEENOEME Big L. EREEREMR &
EHRAERIHM R DR Z1T 5. ERRINVIES
DFHSGZLABEMEROEEMR. MBiaA<
~ U o RESROEFREEAR. EAHEEED T O
F/ AT OINZ— AR RS/
WFaalH L. fif - iR s OREERER/E
EICDWTIANS,

kiR, BIBHE. ERELE

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

B - £AHEITE  Organic-and Bio-Materials

MM IEZ : 38 TAKEUCHI Masayuki

DFE0ABE, O - BFHAEN. BINGEEET TR
WAF - BOF - BOFRUOZDESHERDTH A
> e MEREsTHRIZ@ L T\ fRICTR DR
HAVE T ERVEL. 7/ BRIEEDEZA
HY %,

o HHlHK. BHTFLE. 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

RE BEfS: #FE NAITO Masanobu
finzet - BEhE - fRfA - 7 > T SIEBEME TRV S
N2EE - A— 7« VI MEICET 2158, Bk
BT, FEEEE - O—7 0 Y JBIDBE AR
SR DREMRMNT - RESHEM - 7O AMIE
HEREL TIT D,

o BHIER. HEHE. BHTHE

Studies on adhesive and coating materials for
aircraft, automobile, ship, and infrastructures. By
using state-of-the-art surface analysis technique,
polymerization method, and process techniques,
we develop novel, high performance adhesive
and coating materials.

Q, Dissimilar adhesive, Structural materials, Polymeric materials

EE TR : #2348 EBARA Mitsuhiro

RIS L THBEZ T E 2/ HRERMR
X— hRU—ICET BH%%, bt/ & DERR
BEEDHRBICK ST FHIOE EEPHESMGED
&A1 > 7 S sl CHF R AT e s B A A A,
Q 2T— b KRUT—, ERHE. BAR

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

AV F /DA VOEFEMRESR
B S < nX7EFA U FHl O F
SEM images of silicon nanowires and
a schematic illustration of the characterization
by micro-Raman spectroscopy

ARF UV DOBERIHIC K > THREI A/ BEFZEIR T KB
Molecular beam epitaxy and sputtering equipment for developing
new magnetic materials and nanostructures




B - £AMEIE  Organic-and Bio-Materials

F_

YIETZ Condensed Matter Physics

8

Ll ESAHR: #U% SODEYAMA Keitaro

UF LA A EMEEDTRIVF—REEMEHC
LT, A—/\—Ova1—2—5RVE—R
BOFHNFHEICLD AN XLBRAETVE
o TBIERTUTIVA - AV THIT 47 RIC
£33 LOVHRBERFEZRELE T,

, DFT-MD 55, AlHEHER. Li 14 Wit RitHE. BHFHE

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

A BE : 348  HU Xiao

WMEROERLSHFE L, WIEME - PERFD
FLWTOYT« 7OREEELCT. BNEF
HEEDRIRERERL TS, AT FROI—
EX—T7—FELT MEROBEFRELFHE
RTOREIRRD b RO HIVEFIEDAIRL & 2B
ITERY ATV,

o, ¥EIEsR. FAROVAIVERR. BFHEE

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.

Q, condensed matter thoery, topological phenomenon,
quantum functionality

{FEITSE  Semiconducting Materials

7RH B #E  FUKATA Naoki

yEGk S R EBEICEA L LIS - NS
BHEEME T HRIROEEE 5D 247
Bl £ O T 3L+ — 258 R L 58 2 B
K BIOOERBREERE L. 7/\1 AEEE
TOISFRMEE ST 5.,

Q ¥k, TRIVF—H., 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

WO 1455 - S YAMAGUCHI Takahide
LA YEY RPRTES EDSIREF RO
HEWIM ORI L. R0 = — 5 R ED
LT T\ DA, BIZIE. BEEES
YEVRFSVVREREAVEY RDEE - 22
At A —EE-TcRTETORR, E =T
1S SEFMEHIE CIT 5

QF/HAIVR, BA4VYEYF, ZRThE

Research on the fundamental properties
of advanced electronic materials such as
diamond and twodimensional materials and
the development of functional devices, e.g.,
quantum devices with nitrogenvacancy centers
in diamond and high-performance dic;imond
transistors. Our research involves film growth,
device fabrication, and electrical characterization.
Q, Nanoscience, Diamond, Two-dimensional materials
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Master's / Doctoral Program in Materials Innovation
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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.

Requiremants 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.
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Faculty Members and Research Fields
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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

Ty ZE8 : BE  NISHIBORI Eiji
BIERY | BRI E A LB DR
FEF BF AR DMERIC K SYER FHH.
Structural Materials Science: Accurate
structure analysis in materials science using
the world-leading synchrotron X-ray facilities
(e.g.SPring-8).

2R A0 : IR SUZUKI Yoshikazu
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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

F Fi 3080
MORI Takao (NIMS)

BENGERRE (FROY—) B <ERY 2(LEaH
DRFDxY b7 — U EEETI DI, FriRiske)
&S/ IUDOBEHEGEELE LT B
BV B E EOFRE - TRIVF R0
MR ZT O (V5. FICHRTHD TDILE
FXRAICET 2REMHDRFAEZBEL TV 5,
Q BT XIVF—, BEME, REEILEREME

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

Environment-friendly Materials

BA E5KEB : Hd¥  SHIRAKI Kentaro
AYINGBT =T Y TRIEESF /I AT
7T ILNDISA.
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Control of protein folding and development for
novel nanobiomaterial.

Q, protein solution, protein folding

Fi: 5 :#YE  SUEMASU Takashi
BEESTEAGE L. ABHEOER, H&
U, ZAEYFNA 2& B8 LI BRI O
R Yo st )

o EREE. KBEH, BAEHAH. REVFOZSRX

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.

PR #IE MORITOMO Yutaka

SRAEREYIIEY  YIEF DRSS TRV F—RIER
FWFILAFVEMME S U LAF 2 E)
MR BEARRE. REZTHEMN) 2R T 5, #
HERN S, BFE— L%ZEMELATHEHE - B4R,
TINA ADFEET S0

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.

FEH O : 208 00
HONO Kazuhiro (NIMS)

T—RAML—I AV FOZI R IRIVF—-
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BrREFEOLEVSRERAME ORREE Rikin
DEF LNV FEERELDDITD,
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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

hft iBUR : B¥  NAKAMURA Junji
FERSNEEE BV BERISA A= XL (FX
FAUREZATZYIR) DEF « AFLNILVTD
BB & 7 DERITE D < AEMEARED R, &<
(TR EmAE. CONS T IVI—IVEEmY
B S POV R TORBACF I REE,
o MEE, REIXIVF—AE, RELE

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
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Environment-friendly Materials

WA GEFE : HE  YAMAMOTO Yohei
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We focus on a preparation of supramolecular nanomaterials
consisting of @-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 St AR TSUJIMURA Seiya

T PEMEEORFEZEBEL T BILETE
RET /M OERERRRE & RUISHIE, FFHcBR—
BEEREEFREBRISICEY 5MRETVET,
o BRILFE. R, N"M4ATILYbO=92R

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

WE ¥ : BhE  YAMAGISHI Hiroshi

DFEICE < BUOEEFRZREMICEPAE T &
le&k ) BRIt EE T 2 ERERMHOA)
£ZBELET,
o BAFILF. 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

AR FNR : RIS (R
NORIKANE Yasuo (AIST)

FITISE L CEWE & RIEEEZ(L T 2B, &
EEHRTDMESE, LD FOT T -
B - BRI

o, AHNILF. KMEEEME. TYRVEY
Photofunctional organic molecules especially
showing photo-induced solid-liquid phase
transitions and light-driven mechanical motion.

Q, Organic photochemistry, Photofunctional materials,
Azobenzene

Electronic Materials

KE 18=:#E OHNO Yuzo
YWHBT S/ BEOET - ¥ - AL MR
. EEBEIRMNAT RS hET S /s
ICHIFBAEY T —L Y ADFZ,

Q Z2EY FOZY R, FBEEFIHEE

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

sEgE MISh : #3® KONDO Takahiro

# LU 2T E DRET S AR, BB
LA RET HEE F—TREME. XETO
EERISAAF 29 AT BHEET> TNE
4, ERICHAICRICTI DI LULMIE, B
ffi. #LOHZEEOBREE 2R LN EEZT
VET,

Q #ii] 2 kB, BRF—TH—KRV, KARKIAIFZIIR

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, a substitute
material of Pt at the Fuel Cell electrode using
nitrogen-doped carbon, and reaction dynamics
at surface.

Q, New two-dimensional materials, nitrogen-doped carbon,
reaction dynamics at surface

K& JKER: BI%Y TAKEYASU Kotaro

“RACRERRRRICPRBEIRIS. S~V E
U7 RIS EDBFEEN &M S MR R 5% Y1
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BELET,

o WP T XILF—RIK, WAL

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

IR IEZ - 848 (MH1TH)
TAKEUCHI Masayuki (NIMS)
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HWAF - BOF - BOFROZDESED 7T+
> TEAL) THRERTM %238 L . FRICIZ 23R
AL T ERVREL. 7/ BRIEEDFZA
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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

A & :#4% OKADA Susumu

STEMBRZROFEZE AV / AT —IVED
YIEREt SRR, RS DT T/ R~V
A, ElfhxmE/ REDE TR,

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



Electronic Materials

#2 FRSh : 248 TOKURA Yasuhiro

FEpgERLE LT /R TOBFEXER. I
TELAF I AR, REBFROIE—L Y
REBFHEE DAL EET,

o BFHE. EFHE. TR

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

R RBA: Y% HASE Muneaki
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Q 7Lk —Y— BEERRK. Ak—LUFT+/V

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

KA {8 #2048 TAKEUCHI Osamu
EETO—TEMEYRIE/ VAL -~ R
FHRE DR ERE L. TN ETITHEVER
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F/ A — U COMERRZE. # LOSEERT - #
BERIRBR D 2D DEBIZEE TS ,

Q F/ 79 /09—, s, ®E&Y 7 MRRE

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

7I7UY J1vh KOUY HhAT1UF : BhEX
AFALLA, Jessica Pauline Castillo
BEEDNEBVTHED/INTA—EEBDT &
BRUFEFRZEOMEICHITHF v T HAF =
9 A HIBR T B

o, REFHAE - BFERRS

Using ultrafast spectroscopy to obtain material
parameters and to understand carrier dynamics
in semiconductors and other materials
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TAKANO Yoshihiko (NIMS)
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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

ik e BUR (B
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Research and development of magnetic tunnel
junctions, magnetoresistive random access
memory MRAM and other spintronics devices.

Q, spintronics, magnetics, materials science

FR  #8F : 4% TOKORO Hiroko
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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 : 28 YANAGIHARA Hideto

AE>Y FOZY AMB DR, SB PRI
SRR UM T\ A AAER S ETAE,
O BMEEN, TEXFY IV, AR

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

BER i AERUE FUJIOKA Jun

FLULEEEME. FROYHIVEDRRS S
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HREEDBIRETT D0

Q, hROTAhIVINE. EEREEFR. ERIER

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

Yvy—3Y VYIT7  BH
SHARMIN Sonia
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VO IRBE I R LD AR
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Magneto-optical studies and simulations of
magnetic materials, in particular ferromagnetic
oxide thin films.

Q, magnetic thin films, magneto-optical effects, Mossbauer
spectroscopy

=& WE - HuR (W)
MITANI Seiji (NIMS)
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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
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Features in Education
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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
Dipatch 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.
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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.

Degree Programs
in Systems and
Computational | o o Information
Physics y Engineering,
Master's Program in
Computer Science
S aar Degree Programs
Medical ggi%pceeesrlng in Comprehensive
Engineering Subprogram in Humanl Sciences
Materials Science Master's Program in
Medical Science
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®OQ@ Tomonaga Center for the History of the Universe
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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)
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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 was 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 (Molecular
Designing of Materials Division, Energy Material Science
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 fuel cells, secondary batteries,
thermoelectric materials, photo-functional devices, diamond
devices, etc. on the basis of novel scientific principles. We
also intend to strengthen Tsukuba research network and to

promote global collaboration.
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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
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Sphere of radius, (/tr(E,)

v

Sphere of radius, |/tr(X,)
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Geometric representation
for high-dimensional data
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The shape at t=e 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.
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Null-polygonal minimal surface
for four-point amplitude

equation obtained by computer
assisted proof
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KONDOH Masato Master's / Doctoral Program in Chemistry 29
KOTANI Hiroaki Master's / Doctoral Program in Chemistry 28
KOYANO Tamotsu Subprogram in Materials Science 42
KUBO Atsushi Master's / Doctoral Program in Physics 24
KUNO Nario Master's / Doctoral Program in Physics 21
KUNO Yoshihito Master's / Doctoral Program in Physics 23
KURAMASHI Yoshinobu Master's / Doctoral Program in Physics 20
KURITA Ryoji Subprogram in Materials Science 45
KURODA Shinji Subprogram in Materials Science 41
KUTSUMURA Noriki Master's / Doctoral Program in Chemistry 30
KUWABARA Junpei Subprogram in Materials Science 44
KUWABARA Toshiro Master's / Doctoral Program in Mathematics 17
L LEE Vladimir Ya. Master's / Doctoral Program in Chemistry 30
M MAESHIMA Nobuya Subprogram in Materials Science 42
MAKIMURA Tetsuya Subprogram in Applied Physics 35
MAKINO Toshiharu Subprogram in Applied Physics 38
MANNEN Tomoyuki Subprogram in Applied Physics 37
Mannequin Cedric Romuald Subprogram in Applied Physics 37
MARUMOTO Kazuhiro Subprogram in Materials Science 41
MARUYAMA Mina Master's / Doctoral Program in Physics 23
MARUYAMA Toshiki Master's / Doctoral Program in Physics 26
MASUOKA Akira Master's / Doctoral Program in Mathematics 16
MATSUI Toru Master's / Doctoral Program in Chemistry 29
MATSUISHI Kiyoto Subprogram in Materials Science 41
MATSUURA Kouhei Master's / Doctoral Program in Mathematics 17
MIHARA Nozomi Master's / Doctoral Program in Chemistry 28
MIHARA Tomoki Master's / Doctoral Program in Mathematics 16
MIKAWA Hiroshi Master's / Doctoral Program in Mathematics 16
MINAMI Hidetoshi Subprogram in Materials Science 41
MINAMI Ryutaro Master's / Doctoral Program in Physics 25
MITANI Seiji Subprogram in Applied Physics 39
Subprogram in Materials Science and Engineering 48

Master's / Doctoral Program in Materials Innovation 55

MIYAGAWA Akihisa Master's / Doctoral Program in Chemistry 28
MIYAKE Koji Subprogram in Applied Physics 38
MIYAMOTO Yoshiyuki Master's / Doctoral Program in Physics 26
MIZOGUCHI Tomonari Master's / Doctoral Program in Physics 23
MOGI Hiroyuki Subprogram in Applied Physics 35
MOHRI Kenji Master's / Doctoral Program in Physics 20
MOMOTAKE Atsuya Master's / Doctoral Program in Chemistry 28
MORI Masao Master's / Doctoral Program in Physics 21
MORI Takao Subprogram in Materials Science 46
Subprogram in Materials Science and Engineering 48

Master's / Doctoral Program in Materials Innovation 53

MORI Tatsuya Subprogram in Materials Science 41
MORIGUCHI Tetsuaki Master's / Doctoral Program in Physics 22
MORISAKO Shogo Master's / Doctoral Program in Chemistry 30
MORISHITA Masashi Master's / Doctoral Program in Physics 24
MORITOMO Yutaka Master's / Doctoral Program in Physics 24
Master's / Doctoral Program in Materials Innovation 53

N NAGANO Koichi Master's / Doctoral Program in Mathematics 17
NAGASAKI Yukio Subprogram in Materials Science 43
NAGASE Hiroshi Master's / Doctoral Program in Chemistry 30
NAGATOMO Shigenori Master's / Doctoral Program in Chemistry 28
NAITO Masanobu Subprogram in Materials Science 46
Subprogram in Materials Science and Engineering 50

NAKAJIMA Yumiko Master's / Doctoral Program in Chemistry 31
NAKAMURA Junji Subprogram in Materials Science 43
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Master's / Doctoral Program in Materials Innovation 53
NAKAMURA Takashi Master's / Doctoral Program in Chemistry 30
NAKANO Tomohide Master's / Doctoral Program in Physics 26
NAKATANI Kiyoharu Master's / Doctoral Program in Chemistry 28
NAKATSUKASA Takashi Master's / Doctoral Program in Physics 22
NAKAYAMA Tomonobu Subprogram in Applied Physics 38

Subprogram in Materials Science and Engineering 49
NIHEI Masayuki Master's / Doctoral Program in Chemistry 28
NIIDA Takafumi Master's / Doctoral Program in Physics 22
NISHIBORI Eiji Master's / Doctoral Program in Physics 24

Master's / Doctoral Program in Materials Innovation 53
NISHIMURA Shunji Master's / Doctoral Program in Physics 26
NISHIMURA Yoshinobu Master's / Doctoral Program in Chemistry 29
NISHIZAWA Hiroaki Master's / Doctoral Program in Physics 25
NITTA Tom Master's / Doctoral Program in Physics 21
NIWA Hideharu Master's / Doctoral Program in Physics 25
NOJIMA Yuki Master's / Doctoral Program in Chemistry 29
NOMURA Shintaro Master's / Doctoral Program in Physics 24
NONAKA Toshihiro Master's / Doctoral Program in Physics 22
NORIKANE Yasuo Master's / Doctoral Program in Chemistry 31

Master's / Doctoral Program in Materials Innovation 54
NOVITZKY Norbert Master's / Doctoral Program in Physics 22
NUMAKURA Tomoharu Master's / Doctoral Program in Physics 25
OGURI Katsuya Master's / Doctoral Program in Physics 26
OHNO Hiroshi Master's / Doctoral Program in Physics 20
OHNO Yuzo Subprogram in Applied Physics 36

Master's / Doctoral Program in Materials Innovation 54
OHSUGA Ken Master's / Doctoral Program in Physics 21
OHYAUCHI Nao Master's / Doctoral Program in Mathematics 18
OHYOSHI Takayuki Master's / Doctoral Program in Chemistry 30
OIGAWA Haruhiro Subprogram in Applied Physics 35
OIKAWA lssei Master's / Doctoral Program in Mathematics 18
OISHI Motoi Subprogram in Materials Science 44
OKADA Akira Subprogram in Materials Science 42
OKADA Susumu Master's / Doctoral Program in Physics 23

Master's / Doctoral Program in Materials Innovation 54
OKAZAKI Toshiya Master's / Doctoral Program in Chemistry 31
OKUMURA Hironori Subprogram in Applied Physics 36
ONO Hajime Master's / Doctoral Program in Mathematics 16
ONODA Masashige Master's / Doctoral Program in Physics 24
OTANI Minoru Master's / Doctoral Program in Physics 23
OZAWA Akira Master's / Doctoral Program in Physics 22
SAGAKI Daisuke Master's / Doctoral Program in Mathematics 16
SAITO Kazuya Master's / Doctoral Program in Chemistry 29
SAKAGUCHI Aya Master's / Doctoral Program in Chemistry 28
SAKAMOTO Mizuki Master's / Doctoral Program in Physics 25
SAKURAI Takeaki Subprogram in Applied Physics 36

Master's / Doctoral Program in Materials Innovation 53
SANO Nobuyuki Subprogram in Applied Physics 35
SASA Kimikazu Master's / Doctoral Program in Physics 22
SASAKI Kenichi Master's / Doctoral Program in Physics 26
SASAK| Masahiro Subprogram in Applied Physics 33
SASAMORI Takahiro Master's / Doctoral Program in Chemistry 29
SATO Koji Master's / Doctoral Program in Physics 21
SATO Tomoo Master's / Doctoral Program in Chemistry 29
SATO Yukari Master's / Doctoral Program in Chemistry 31
SEKIBA Daiichiro Subprogram in Applied Physics 34
SEKIGUCHI Takashi Subprogram in Applied Physics 33
Selvakumar Sellaiyan Subprogram in Applied Physics 36
SHARMIN Sonia Subprogram in Applied Physics 36

Master's / Doctoral Program in Materials Innovation 55
SHIGA Takuya Master's / Doctoral Program in Chemistry 28
SHIGEKAWA Hidemi Subprogram in Applied Physics 35
SHIGETA Yasuteru Master's / Doctoral Program in Physics 25
SHINYA Akihiko Master's / Doctoral Program in Physics 26
SHIOYA Masahiro Master's / Doctoral Program in Mathematics 18
SHIRAKI Kentaro Subprogram in Applied Physics 33

Master's / Doctoral Program in Materials Innovation 53
SHOJI Mitsuo Master's / Doctoral Program in Physics 25
SODEYAMA Keitaro Subprogram in Materials Science 46

Subprogram in Materials Science and Engineering 51
SOHDA Yasunari Subprogram in Applied Physics 33
SUEKI Keisuke Master's / Doctoral Program in Chemistry 28
SUEMASU Takashi Subprogram in Applied Physics 36

Master's / Doctoral Program in Materials Innovation 53
SUGAI Hiroka Subprogram in Applied Physics 34
SUZUKI Hiroaki Subprogram in Materials Science 43
SUZUKI Shugo Subprogram in Materials Science 42
SUZUKI Yoshikazu Subprogram in Materials Science 43

Master's / Doctoral Program in Materials Innovation 53
TAGUCHI Tetsushi Subprogram in Materials Science 45

Subprogram in Materials Science and Engineering 50
TAKAHASHI Miwako Subprogram in Materials Science 43
TAKANO Yoshihiko Subprogram in Applied Physics 38

Subprogram in Materials Science and Engineering 48

TAKANO Yoshihiko Master's / Doctoral Program in Materials Innovation 55
TAKEDA Yoshihiko Subprogram in Applied Physics 38

Subprogram in Materials Science and Engineering 49
TAKEUCHI Masayuki Subprogram in Materials Science 45
TAKEUCH! Kota Master's / Doctoral Program in Mathematics 18
TAKEUCHI Masayuki Subprogram in Materials Science and Engineering 50

Master's / Doctoral Program in Materials Innovation 54
TAKEUCHI Osamu Subprogram in Applied Physics 35

Master's / Doctoral Program in Materials Innovation 55
TAKEUCH! Yuji Master's / Doctoral Program in Physics 20
TAKEUCHI Yuya Master's / Doctoral Program in Mathematics 17
TAKEYAMA Yoshihiro Master's / Doctoral Program in Mathematics 17
TAKEYASU Kotaro Subprogram in Materials Science 44

Master's / Doctoral Program in Materials Innovation 54
TANG Jie Subprogram in Applied Physics 38

Subprogram in Materials Science and Engineering 49
TANGE Motoo Master's / Doctoral Program in Mathematics 16
TANIGUCHI Nobuhiko Master's / Doctoral Program in Physics 23
TANIGUCHI Yusuke Master's / Doctoral Program in Physics 20
TANIMOTO Hisanori Subprogram in Materials Science 43
TASAKI Hiroyuki Master's / Doctoral Program in Mathematics 16
TASAKI Wataru Subprogram in Materials Science 43
TERADA Yasuhiko Subprogram in Applied Physics 34
TERUI Akira Master's / Doctoral Program in Mathematics 18
TODOROKI Takahito Master's / Doctoral Program in Physics 22
TOGO Satoshi Subprogram in Applied Physics 34
TOKO Kaoru Subprogram in Applied Physics 36
TOKORO Hiroko Subprogram in Materials Science 42

Master's / Doctoral Program in Materials Innovation 55
TOKURA Yasuhiro Master's / Doctoral Program in Physics 23

Master's / Doctoral Program in Materials Innovation 55
TOMIMOTO Shinichi Master's / Doctoral Program in Physics 24
TOMITA Shigeo Subprogram in Applied Physics 34
TOMORI Hikari Master's / Doctoral Program in Physics 24
TONG Xiao-Min Subprogram in Materials Science 42
TRAORE Aboulaye Subprogram in Applied Physics 36
TSUJIMURA Seiya Subprogram in Materials Science 44

Master's / Doctoral Program in Materials Innovation 54
TSURUTA Ryohei Subprogram in Applied Physics 34
UCHIDA Ken-ichi Subprogram in Applied Physics 39

Subprogram in Materials Science and Engineering 48
UEDONO Akira Subprogram in Applied Physics 35
UKEGAWA Fumihiko Master's / Doctoral Program in Physics 20
UMEDA Takahide Subprogram in Applied Physics 35
UMEMURA Masayuki Master's / Doctoral Program in Physics 21
WAGNER Alexander Master's / Doctoral Program in Physics 21
WATANABE lkumu Subprogram in Materials Science 46

Subprogram in Materials Science and Engineering 48
WATANABE Norio Subprogram in Applied Physics 33
YABANA Kazuhiro Master's / Doctoral Program in Physics 22
YAJIMA Hidenobu Master's / Doctoral Program in Physics 21
YAMADA Yoichi Subprogram in Applied Physics 34
YAMAGISHI Hiroshi Subprogram in Materials Science 44

Master's / Doctoral Program in Materials Innovation 54
YAMAGUCHI Hiroshi Subprogram in Applied Physics 38
YAMAGUCHI Takahide Subprogram in Applied Physics 39

Subprogram in Materials Science and Engineering 51
YAMAKI Kazuhiko Master's / Doctoral Program in Mathematics 16
YAMAMOTO Hikaru Master's / Doctoral Program in Mathematics 17
YAMAMOTO Tsuyoshi Master's / Doctoral Program in Physics 26
YAMAMOTO Yasuhiko Master's / Doctoral Program in Chemistry 28
YAMAMOTO Yohei Subprogram in Materials Science 43

Master's / Doctoral Program in Materials Innovation 54
YAMAMURA Yasuhisa Master's / Doctoral Program in Chemistry 29
YAMASAKI Shinya Master's / Doctoral Program in Chemistry 28
YAMAZAK Takeshi Master's / Doctoral Program in Physics 20
YANAGIHARA Hideto Subprogram in Applied Physics 36

Master's / Doctoral Program in Materials Innovation 55
YANO Hiroshi Subprogram in Applied Physics 37
YASUNO Yoshiaki Subprogram in Applied Physics 33
YATA Kazuyoshi Master's / Doctoral Program in Mathematics 18
YOSHIDA Kyo Master's / Doctoral Program in Physics 23
YOSHIDA Masahito Master's / Doctoral Program in Chemistry 29
YOSHIDA Shoji Subprogram in Applied Physics 35
YOSHIDA Tsuneya Master's / Doctoral Program in Physics 23
YOSHIDA Yuji Master's / Doctoral Program in Chemistry 31
YOSHIE Tomoteru Master's / Doctoral Program in Physics 20
YOSHIKAWA Genki Subprogram in Applied Physics 39

Subprogram in Materials Science and Engineering 49
YOSHIKAWA Kohji Master's / Doctoral Program in Physics 21
YOSHIKAWA Masayuki Master's / Doctoral Program in Physics 25
YOU Borwen Subprogram in Applied Physics 33
YUASA Shinji Subprogram in Applied Physics 38

Master's / Doctoral Program in Materials Innovation 55
YUGE Ryota Master's / Doctoral Program in Physics 26
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