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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 was
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

Bl Z@#EE GURAZZERE MEIZEXR]) FeaF. K.
RUPEFLUYDERICET DN LLWIRRZR UXRIFS5N. [BE
ERUSY—DFBEFRF] T 20005, /—ANUVEZEZZESN
FUlc. (BE: WEAFBZETIDODNILLERE)

Prof. (Emeritus) Hideki Shirakawa (Institute of Materials Science) was
awarded the Nobel Prize in Chemistry, 2000, for “the discovery and
development of conductive polymers” on December 10, 2000, after
his prominent achievement on the subject of synthesis of conducting

polymers_ (Photo of prof. Shirakawa at the press conference at the University Hall
after being awarded the Novel Prize)

Fle. FEDRIE CHIRFTABARZDAKE—ESBFLN [EFBWHZCHBIT B < THER DT,
1965 ./ —ANVYPEZFEZZELTCVEYT., (RREEKRF) LEHK. TR

Dr.Sin-Itiro Tomonaga was awarded the Nobel Prize in Physics 1965, for the fundamental work in quantum
electrodynamics, with deep-ploughing consequences for the physics of elementary particles.

(Tokyo University of Education) Professors emeritus and the former president.
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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

- Algae Biomass and Energy System R&D Center

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

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

2) Research and Educational Activities

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

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

Many new ideas will be introduced and put into practice
such as a new grant-in-aid for graduate students to support
their research and educational activities, a new post-doc.
system and a new unified research and educational alliance
system between near-by the research institutions located in
the Tsukuba science city, and etc. We hope that the fourth
and fifth Nobel Prize winners will come in reality among the
excellent people in this program with all these encouraging
new strategies which push up research and educational
efficiency progressively and promote development and
exploration of new research areas.
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3) Inter-Institute Research Collaboration and
Exchange
University of Tsukuba is a focal institution, located in the
central part of Tsukuba Science City, which enables the
faculty members and graduate students to organize various
kinds of research collaboration programs and to attend
joint seminars together with scientists and engineers in
national and private institutes in this city. Frequent research
exchanges have been made with the following institutes:
National Institute of Advanced Industrial Science and
Technology (AIST)
National Institute for Materials Science (NIMS)
High Energy Accelerator Research Organization
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, 2019, there are 2,679 foreign students in
total, 2,167 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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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/graduate/index_en.html

http://www.t-imi.org/
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Physics
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Applied Physics
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(FIfAERIE] 8L (GEZ)

Master of Science

[efAERE] BT (EZF)

Doctor of Philosophy in Science

(FIfAERAE] X (EF)

Master of Science

(HARiE] B (BF)

Doctor of Philosophy in Science

(FIfAEREE] X (EF)

Master of Science

(fAERE] Bt (EF)

Doctor of Philosophy in Science

(FIfAEREE] L (I
Master of Engineering
(HERE] 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] X (I

Master of Engineering

(HARiE] B (I

Doctor of Philosophy in Engineering
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Vocational Statistics

BT EHREE (EM26—30£E) Doctor's Degrees awarded in 2014-2018.

o2y (=] =S nEE =] ZDfth
20 5 2 0 12 1

Hirematic

el 49 2 10 3 25 9
el 39 2 17 4 11 5
e 50 1 12 2 9 26
M T 49 1 12 2 10 24
FIOAIVR - F/570./09-8BK 51 1 12 1 10 27

Nano-Science and Nano-Technology

VIES - AP LS 64 1 8 13 18 24

Materials Science and Engineering

(EL SRS (ER26 —304EE) Master's Degrees awarded in 2014-2018.

5
BHI{% Doctoral Program Total Number

e 110 21 58 2 19 10
el 288 10 194 21 45 18
e 233 9 178 8 28 10
P e 324 1 255 2 50 16
L 347 1 270 6 43 27

Materials Science

SHIBELTSREE
Number of Doctor’s Degrees Granted
75
66 67
s HPEH

56 Mathematics
MEZER
Physics
EFEH
Chemistry

BY - YPEIFHEY

Applied Physics

Wik - PFIEER

Materials Science

FIHPALILR - F /70 /05 -F
Nano-Science and Nano-Technology

WE - BB IEER

Materials Science and Engineering

TR 26%E 275E 28 sk 3 305 %
2014 2015 2016 2017 2018
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acjp) [EE L TTRELY,

Z00 S L&
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Mathematics

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

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

Chemistry

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

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

Materials Science

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

Materials Science and Engineering

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

Materials Innovation

Applicants should undergo an oral examination and
document screening. You must submit your TOEIC or
TOEFL score card, or Test Report Form of IELTS along
with your application forms. 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

HE BEEEASRBLTTEL,
SEZIE L. FROURLSAFTELT,
http://www.ap-graduate.tsukuba.ac.jp

ST RIEASRIE

Master’s Program

Please refer to Admission guidebook for more detail.

The Admission guidebook is available from the following
URL.

http://www.ap-graduate.tsukuba.ac.jp

HEAS Recommendation Admission

SEERERR

Application guidebook available
FEERAT

Application

AFHER

Examination

[SL:EiE

Announcement of acceptance

—RRAGE (8AHA)

2020&4H T8
Late in April, 2020

20205 5H29H (%) - 6 B5H (%)
May 29 (Fri) — June 5 (Fri), 2020

20207 H1H @K
July 1 (Wed), 2020

2020%7RH10H (&)
July 10 (Fri), 2020

General Admission (August)

SEERNR
Application guidebook available

FEERA
Application

AFEER

Examination

[SLiEiE

Announcement of acceptance

BFEFATOT S L AERMT OIS L ISBEIFF
7a7 S L(EBF - MEBEIEY T 707 LM - DT
FHT7T7075L)IF —RAG (2 B ZE=ELE T,

BARIKE ST BFFM OIS LE—RAR (28
) ZRELET,

—hgAs (2RH)

20204 A8
Late in April, 2020

20207H1HGK) - 78208 (BH)
July 1 (Wed) — July 20 (Mon), 2020

20208 H19H (K) . 20H (K)
August 19 (Wed), 20 (Thu), 2020

20209 H108 (K)
September 10 (Thu), 2020

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

Master’s Program in Physics, may also have General
admission (February).

General Admission (February)

BEREARK

Application guidebook available

FEER{T
Application
AZER
Examination

[SLi-EiE3

Announcement of acceptance

20204 A S
Late in April, 2020

202012 1HN) - 18H(®)
December 1 (Tue) — December 18 (Fri), 2020

2021 2H1HA). 2BMN)
February 1 (Mon), 2 (Tue), 2021

2021 28178 (K)
February 17 (Wed) , 2021



EEIYTUZIAAS /R= 3 vEurO005 A
Master’s Program in Materials Innovation

—ag A (ZBHHA)  General Admission (July)

S&ETIERRK 2020 4HTH

Application guidebook available Late Apr., 2020

FEES3(T (55 1 EXPEEEIREER) 2020 5H298H (&) - 6 B5H ()
Application (First stage selection test) May 29 (Fri) — Jun. 5 (Fri), 2020
HERHE (BEE) 20206 H5HGE) - 12H (&)
Examination period (document selection) Jun. 5 (Fri) = Jun. 12 (Fri)

BRHERXR 202056 H15H(B)
Announcement of acceptance Jun. 15 (Mon), 2020

%51 BEEREGEE

Successful first-stage selection 20206 H16H (N) - 248 (k)
FEES T (55 2 EXPEERERER) Jun. 16 (Tue) - Jun. 24 (Wed), 2020
Application (Second stage selection test)

HERAARS (OHhEHBR) 2020€7H 180K - 2B (K)
Examination period (Oral examination) Jul. 1 (Wed) - Jul. 2 (Thu)

BREX 20207 H108 (%)
Announcement of acceptance Jul. 10 (Fri), 2020

—ig At (108HA)  General Admission (October)

SEZEAR 202054818

Application guidebook available Late Apr., 2020

FEEST (55 1 EXFEEIREER) 2020698 1HN) - 18H (&)
Application (First stage selection test) Sep. 1 (Tue) — Sep. 18 (Fri), 2020
SHEREARE (BAEEE) 20206 9H18H (&) - 25H (&)
Examination period (document selection) Sep. 18 (Fri) — Sep. 25 (Fri)

aRHEE 202086 9H28H(H)
Announcement of acceptance Sep. 28 (Mon), 2020

%1 BEEREGEE

Successful first-stage selection 2020598298 (N) - 1087 H (K
FEES{ (85 2 EXFERIREAER) Sep. 29 (Tue) — Oct. 7 (Wed), 2020

Application (Second stage selection test)
%2020F10B14H0K) - 22BH(K).

FBRHAR (OaEHER) %Oct. 14 (Wed) - Oct. 22 (Thu)
Examination period (Oral examination) xHIRESh 2 HEE TEie

% Conducted over two days during the period
[ELEEiS3 2020€11B5H )

Announcement of acceptance Nov. 5 (Thu), 2020



egnyns Jo Ausiaaiun ‘ASojouyda] pue 33Ua1d5 JO J00YdS S1enpels) saduaIds panddy pue aing ul sweiSold 99189

{B11&HAsRIE Doctoral Program

WEFMNTOTS L, MEBEZEMTOTS A ERR2UTOT5 A WABIEEDO
IS L(BF - YEITEYITOISL. Y - FIFEUITOITSL)

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

—Rg At (8HHH)  General Admission (August)

SERIERK 202054818

Application guidebook available Late in April, 2020

FEERA{T 20207H180K) - 208(R)
Application July 1 (Wed) — July 20 (Mon), 2020
AZHER 20208 H21H (&)
Examination August 21 (Fri), 2020

[SLiEiT3 202098108 (K)
Announcement of acceptance September 10 (Thu), 2020

IWRIETZHUT055 A (NIMSERYE - MBI TEY 777075 L)

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

—h% A (88HE)  General Admission (August)

BSEZENR 20204 BT48

Application guidebook available Late in April, 2020

FEES{T 2020578 1HGK) - 208(B)
Application July 1 (Wed) - July 20 (Mon), 2020
AZHER 20204 8 B19H () . 208 ()
Examination August 19 (Wed), 20 (Thu), 2020
[SUisEies 20208 9H10H (KX)
Announcement of acceptance September 10 (Thu), 2020

BEEYTUZIAA /R=23VEHTO7 5 A
Doctoral Program in Materials Innovation

—ag A (ZBHH)  General Admission (July)

BEEENK 20204 BT48

Application guidebook available Late Apr., 2020

FEESH(T (55 1 EXPEIREER) 202058298 (&) - 6 B5H (%)
Application (First stage selection test) May 29 (Fri) — Jun. 5 (Fri), 2020
HERHRE (BEEE) 20206 B5HGE) - 12H (&)
Examination period (document selection) Jun. 5 (Fri) = Jun. 12 (Fri)

GI8FERKR 202056 H15H(B)
Announcement of acceptance Jun. 15 (Mon), 2020

51 BEERGEE

Successful first-stage selection 20205 6 H16H (X)) - 24H ()
FEE=ST (55 2 EXFEEYRERER) Jun. 16 (Tue) - Jun. 24 (Wed), 2020
Application (Second stage selection test)

SHERHAR (C5REBR) 2020578 1H@EK) - 2HK)
Examination period (Oral examination) Jul. 1 (Wed) = Jul. 2 (Thu)

BI8FERKR 202057 H10H (&)

Announcement of acceptance Jul. 10 (Fri), 2020



HEFMTOTS L, MERZEMTOTS A ERR2UTOT5 L, WABITEEGDO
IS L(BF -PEITEUITOISL. Y - FIEYITOITSL)

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

—hig At (2BHH)  General Admission (February)

BEEEERK 202054878

Application guidebook available Late in April, 2020

FEES={ 2020%F12H1HCN) - 18H (&)
Application December 1 (Tue) — December 18(Fri), 2020
AZEHER 202128 2H(N)

Examination February 2 (Tue), 2021

aFEX 2021F2817HGK)

Announcement of acceptance February 17 (Wed), 2021

WRIETZHUT075 A (NIMSERYE - MEITFE0 777075 4)

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

—A% A (2BHA)  General Admission (February)

SEZEAR 2020548148

Application guidebook available Late in April, 2020

FEES3{T 2020128 1HCN) - 18H(E)
Application December 1 (Tue) — December 18(Fri), 2020
AFEHER 2021 2818B8). 2HCN)
Examination February 1 (Mon), 2 (Tue), 2021

aRHEK 2021 2H817H(K)

Announcement of acceptance February 17 (Wed), 2021

EEIYTUZIVAA /R=23 VU075 A
Doctoral Program in Materials Innovation

—fig At (10HHA)  General Admission (October)

SEZERNK 20204 8T8

Application guidebook available Late Apr., 2020

FEEZ(T (55 1 ERFEEREER) 2020669H 18 M) - 18H &)
Application (First stage selection test) Sep. 1 (Tue) — Sep. 18 (Fri), 2020
AR (BEEE) 20205 9R18H (&) - 25H (&)
Examination period (document selection) Sep. 18 (Fri) — Sep. 25 (Fri)

BBFHR 202059 H288H(A)
Announcement of acceptance Sep. 28 (Mon), 2020

%1 BREEREIEE

Successful first-stage selection 2020F£9H829H(N) - 1087 H (K)
FEEAT (55 2 ERFEEREER) Sep. 29 (Tue) - Oct. 7 (Wed), 2020

Application (Second stage selection test)

%20206108148 (K) - 228 (K).

SERAAR (OREHER) %Oct. 14 (Wed) - Oct. 22 (Thu)
Examination period (Oral examination) xHAfEDh 2 BIEE XL
% Conducted over two days during the period
BBFER 2020811H5H(K)
Announcement of acceptance Nov. 5 (Thu), 2020
TRBPEBEAFABRERMT DIBE. AR (28 Second admission recruitment may be held according

) ODHEETHTVE T, AFEBRAT Y 21—/, BEITE to the schedule of the General admission (February).
BTEPBYETOT, TEETFEL, FMIE R—LR— Admission schedule may be subject to change.
JETETEL, Please refer to the following URL for detail.

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

B{E

F v NNARITHA000ANENBTESZEBELDH
VET, DETTH. HRRALABRETNTVET, In
SICMAT. BFEEELBERANFEDY 27 /N\TRED
FEBEJO—/V D0 Ly VI EEBINTVET,
e KZBDITIEZ S DRB 7 /I\— OB Y £,

P S

AFRICETHREIIRDELY TY,

[AF%] 282,000

(%2R 267,900F4 (FF&8 535,800FDHETHEAS)
BENERHICKVINIHDRE CH Y B OFEBFEFE
ITIE HER OB IFFBRROFEN DY £,

MATEHERREFEEICT. BRFEZERERES
SOREFHEOMIC, M AHEEES LUREERER
DEFEHRESEXRLZIHVET,

INETORBETIE. BIRREOFEEZITFLEICH
AEETEREORFEHNESEINTVET,

BEGAERFZEICILUE. 74 —F VI TV RE
Y EDRIEASH Y EFT, THICKVIRBENZEMNS
ITonsEEDIC. BHBEZMETHIETHEELLT
DhL—Z2V7 %2 5HREEB5NET,

Lo BERPFROFEICHL TG VT —F -7
A2 (RA)DHIELD Y FT, EEHEBED . Mt
E(FICEEL, TOXEE L THRMAZIREINE T,

1T ANHY FEIZHEERIE. RERDN78%ICHEE LE

o BEBMERIEMITE ClL. FEEEICS | it E20205F
Ed. EEHDI100%EH8EZRAGHIEE L TZET 5T
ECY BEESZR) ., 5ME jimu-pas@un.tsukuba.
acjp IKBERCIEEL,

EHIT. BARFMRES DR RIBZEE (DC1. DC2) I
KAITNS & RS S LTA%E200,000 (ST
FEERE) DIFH. BifE
IKSELZHRTH LD
TELT, ERARER
BHRRBRICEEFEDFE
4 BFEHOFLICHEE
OB ET,)

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 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.




HFEFMOOI5 L

Master's / Doctoral Program in Mathematics

BERAMTOT S LTIE FREED SICABFE DIz 518
[EWREFICTEWNT, LW EROBRRUHFNEROK R =
RREERDLICELO T KERFEDHBERUMRIEEZTT
WET,

FNZNDOFRORIEICS Uiz T HMOEHE L RiES A
AL (EBEMITERBTES 70— /A2 Y Z— REFRDIC
HIETHAREDEM. QHRNIEEE & LT aERHEH
ERRRIEDEFIISA TEDAMOERZBEE LTVET,

21HREICIE HFIE LY 2 OFBBEHICB VN TERGERHT
ISAENSAREMED AR ENTE Y HENMBEBEF LA
MOBEIZ ST TCULICKELGBREDEFEEINETT,

HERLTOT T LTIE BROZ—XPRNICED L DI
B EICHAOREEBIELTVEY, R 82 BITER
UIBHRBFEOANEFZHFZ L TVET,

REMTOT S LTI FIHERIR2ERE T DIELHmNERT
IFEARBZER ICREEFREICHI B REERY . 7 L TEH
SRARSEME T Rl Id. EFREMESICIBE I NS LN VORS R
NHEKXZBEFNGZERICL T KERFEDHE - MEiEEE
ToTVEY,

REETRM
RIHIERIZIE TR
1. BT RRIBRZE 1 2B S CRERMERF IO+ 1V 4
1801 % 6 TI0BMILL EZ1E1G T B,
2B - EROBUERE L. ELTHRERE L TH
NEE L BRARICERT R ELEP)OFMHERS
N5,

RHREETEH

1. 58417 © RSBUBZE IS LS T e

2 BERY  EROBMIARE L. BTN ERE L (RY
BELBKEHRICART NI BLEPDOPUNMES &
N5, BERRET OBEELERIEIETHIN B
NERREEE LIS EBHSNLEITOVTIE 34E
KB CHLOFMEREGT BT 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.

DU O PR
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HERB LRI

Faculty Members and Research Fields

(X212 Algebra

FALL 7S - BUE AKIYAMA Shigeki
s TV O— B, FHCZDEREE, 21
ISz

o, #Eh. TIVI— FER, 21UV 5

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

Q, Number Theory, Ergodic Theory, Tilings

E 8 MASUOKA Akira

Ry TRBOWR (BTFE. WD - 2R HOTEHR
DHAZED).

Q Ky 7HRE. BA¥—L, HeHO7ER

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

AR+ f2—HB : $8E KIMURA Ken-ichiro
RIS AREDKEE, ChowBE RIS BHZE,

o, REBH A IV, EF—7

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

Q, algebraic cycles, motives

2£F T : B KANEKO Hajime
RRATEGR. FRIC—IRD Tham & B R,

o RRATEE. HHc— TR L EHIEGE

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

{2 Geometry

H/O IE—: BT INOGUCHI Jun-ichi

HIRPIFAD R
o ARSI, E5HA

Theory of Integrable Systems.
Q, Integrable Geometry, Discritized Differential Geometry

I —% : %% KAWAMURA Kazuhiro
AP RO — - MR DAY - (A%
AZHHEH A LR,

Q, SEAFH FROY—, BHZEROL%E

Geometric Topology, Geometry of Function
spaces and Topological combinatorics.
Q, Geometric Topology, Geometry of Function space

HIE 18 : #EHIE TASAKI Hiroyuki
SRR M TS & DI,
O, WaRMAS, MORES, WHHZERM

Differential geometry and integral geometry of
homogeneous spaces.

Q, differential geometry, integral geometry, symmetric spaces

FIL FEX:HEHIE  HIRAYAMA Michihiro
HEREH, TVO— FEH
Q IIYhOb—, EFiEE

Dynamical systems, Ergodic theory.
Q, entropy, foliation

{5 K : Y% SAGAKI Daisuke
U — - BT EOBH ALY RIETR.
Q BF7 71« R BREE, /NRiER

Combinatorial representation theory of Lie
algebras and quantum groups.
Q, Quantum affine algebra, Crystal basis, Path model

Carnahan Scott Huai Lei : #3i8
CARNAHAN Scott

L= v A 7 REES AL BRI 25,
Q L—rvv A, KA, ERAH

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

= B :F8EM MIKAWA Hiroshi
E=oE

Prime Number Theory.

== FAf : BIZX  MIHARA Tomoki
DHERRATT. pHERSA]. piERIR

Q #ik

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

Q, number theory

INEF  EE:IE  ONO Hajime
WOEETE, FITRE) —< VEE8DFERE,
=2 —SRINAER RSIRAEE E

o, MR, BT —S5—FHE. BAEL AR

Differential Geometry, in particular the existence
problem of canonical Riemannian metrics.
K&hler manifolds, Sasaki manifolds.

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

GH 3 ERIE  ISHI Atsushi
BT b ROY— EUBER.

o ERTT M KO-, HUBER

Low dimensional topology, knot theory.

Q, Low dimensional topology, knot theory

AT B&E:#H8 TANGE Motoo
ARTERAD/ > BIVDREWDEE, T— > Ffi,
QBRI M ROD—, ARTEBHE

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

Q, Low-dimensional topology, 4-manifolds

#W 5T : BEF  AIYAMA Reiko
BRI & UE ) SRR STRIFAZE,
Q, s, EaSiRE

Differential geometry for surfaces and submanifolds.

Q, Differential geometry, submanifolds



(%  Geometry

KB =FE—:5BEF NAGANO Koichi
K1) — < M1 & U B BEZE R DS T2,
Q U—T Uik 7LV FO7ZER. CAT(k) =R

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

BT Analysis

B 402 : 38 KAKEHI Tomoyuki
XFRZER_ E DM HET. DA,

Q, AR, SRR

Differential equations on symmetric spaces,

Integral geometry.
Q, Geometric Analysis, Harmonic Analysis

Il % : R TAKEYAMA Yoshihiro
HIBYIRS CIARIEEY, R REEEGR

o, ATRRREY, HIHBIMGR

Mathematical Physics, Solvable Models, Special
Functions

Q, Solvable Models, Special Functions

AT  (R:EZHUE  KINOSHITA Tamotsu
WEEFRRRTA. T —T L b,
Q, EBREPAREIT, TR

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

SE[R HYER : Bh3W KUWABARA Toshiro
BBRNTE AU IS P EA R ORER

FROBT,
o EMBF(L. WHE. FEF L FZy /RE

Representation theory of noncommutative
algebras and vertex algebras via microlocal
analysis.

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

EH A EBIE HASUI sho

REW S ROY— b= v o bROI—, LieBf
Q ] b—1 v I Bk, Lie B, Samelson i

Algebraic topology, Toric topology, Lie group

Q, Quasitoric ifold, Lie group, S product

™A % B8 TAKEUCHI Kiyoshi
RERRAT & Z DR RIRSHADISA.

Q, K&k, HRRIER

Algebraic analysis and its applications to
singularity theory.

Q, algebraic analysis, singularity theory

BR 8 B8 HAMANA Yuji
ik

Q VALY F—, HLEBE

Probability Theory

Q, Random walk, Diffusion process

B5 EiE: HBUE  FUKUSHIMA Ryoki

BERGR. £ STV LRBICEEY HRIE
o BEER, 5YHLRE, ARERE 9HL

Probability theory. In particular problems related
to random media.

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

5l 5T : BhE  MATSUURA Kouhei

WAV TR, 7« U U LR, BR&GES
DHECRIRICBEIEY B R

o WHRIVATBE, 71U YLK, BN RREMEED
Hi#aTE

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

DN O R
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153RE4%2  Mathematics of Information

BIE &6 #E  AOSHIMA Makoto
RETRIF. RIRRIEM T — 2 BRTTHRETREAT. B
plisc =N

Q IS, KIUSEMT— 2. BRITHEERT

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

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

Rl —5 : HE3IE  OIKAWA Issei

BT, FICEREBRAL RBRA LIVF &
o BRI, BIRERE, FEGALIVEYE

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

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

BH & Mg TERU Akira
SHERRA. BEAE, B3 - JERAHEOT L
RO IND:R

Q EHEMRE. HtuE, HR - BiERSHE

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

Q, Comp Algebra, Symbolic Comp ion, A i

y -Numeric G ion.

KEBA FFE: B OHYAUCHI Nao
ETRIIEIERIHEE SR DBayest ) 77 7O —F H 5D
BHZR.

o, kIS, #ESE. WEiRK

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

Q, truncated distributions, asymptotic variance, asymptotic loss

H HBAA :#E TSUBOI Akito
HIRRIBT P EMR. 7/ VER.

Q BEEREE, E7IVER. BFEERS

Mathematical Logic, Foundations of

Mathematics, Model Theory.

Q, Mathematical Logic, Model Theory, Foundations of
Mathematics

158 H5h:#EHUE  SHIOYA Masahiro
NEBNESR. FFITRROHR S EAERDME,
o, NEMELH. BRESER. EXER

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

Q, Set theory, infinitary combinatorics, large cardinal

KHE F0E: H#XIE  YATA Kazuyoshi
SRBEN. BN, BRTUIMERT — 2T
O, BRITHET. EMAS. 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 1 Bh  TAKEUCHI Kota
HIEMIET. 7). FICREEER.

o BEERER, EFIVER. REMER

Mathematical Logic, Model Theory, in particular
Stability Theory.

Q, Mathematical logic, Model theory, Stability theory




YIEZZ o095 L

Master's / Doctoral Program in Physics

YIBFRMATOT S LTIE. BRARDKRLGRETICEITS
MBE LT DEENRE L. TNOHDE D BERERNZRERT S
febb FmRF RF R . FE T AR EBOYBFEEN T
Kb BEREMREBEZTOCVEYT, e BRRF]
WISERFREE. EFRIFEINIISRRERE. RIS aIse.
B FHFP B - MRERR S BABEEERA L. AF
BRMARHICE VT EERERANOHARABEHTHNT
S

AREMTOT S LDOAYF 215 LE REMITRREN TV
9. AIHIRRIE 2 ERICIE. BB EZEE L ORL hEE
DERZZLNEFRIC EFIRBZREL TREDEFMIDHIC
B 2BEGMEEBEL. 2ERCHERREB LR E L
TEEHET, BERE3IFHTIE HEICLBHTEED
B EITHARZETV TOHMREIFLH T LHET,

RFEMUTOT D LOFRE LT BFNGHREREHSZ < H#
EENTWB T ENBIFONT T, FELRVEHANSZTNIC
SML. BAOREERIRA~THBEL THARZT S &
LHUEY, Fle. BRRERETOMRERD BMAYHES
ThEY,

Z5 LT BARZOER TH S MERZZU. WAL
BAEZICOIFIAET £lE. KT - B PEREDIBLV S
FCHRELPEELEPFIWEAE LCRELTVET,

REETEH

HIFAERIZIE TR

B LBERR B, BRI R, SPIRIEH 5 308AIN E &
BENFIOF 10 LB ERE S — 18I ZEO
SPIDRRFIZE |, | D12BMEED) BEGL. ELRIER
HLTZOBERURKARICERT B L. 151 (25) DM
ERELT. BRMET LAVET, BNEEE LR
SNEBRERBCHLET T BT LN TEET,

RHSREETRN

& BOEPIDRIIFRZIIV VO I8EAEER L, BEHx%E
RHULTEMT DL, 1 (BF) OPUEIELT. BRET
EBVEY . BNRHREEE LIF LR SNBI3ER
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 becom becom 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

S2ISAUd Ul wel8old 1eio300d / SI81sep

19




HERB AR

Faculty Members and Research Fields

FHTYIES  Particle physics

B Theory

GiE #ESE . FUE  ISHIBASHI Nobuyuki

BRI | ROBDERFLIERDEANEI(L
|CBY BT,

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

BEL ZHB : HEHIE  ISHIKI Goro
BRI - (THMERL - & — V/BARS

Superstring theory, matrix model, gauge/gravity
correspondence

a0 #877: H#EBIE  TANIGUCHI Yusuke

BFT— VR, BTQDICHT 5B REEEER
BHRKOHR,

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

=1 RER: XIS  YOSHIE Tomoteru
RFEFEHFOES I 21 L—avIicLb/
RO RO,

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

IS =%  KURAMASHI Yoshinobu
BT — 2 B
Lattice gauge theories.

GIF RLA I8 ISHIZUKA Naruhito
BFT— 2 B
Lattice gauge theories.

LI RIS YAMAZAKI Takeshi
BFT—VERICKD/\FOVDOEBEDOHZE SR
M FIRAEIRSR A B X B IBRORER

Research of hadron properties and search for

theories beyond standard model from numerical
calculation of lattice gauge theory

KEF &5 : Bh#  OHNO Hiroshi

BRBE - BEMTQCDIC K 258LMBEER D
BRI,

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

Dynamics.

EF f25 : BhF  MOHRI Kenji
BHIBROA S -7 32/ MEDHZE,

Study of Calabi-Yau compactifications in
superstring theory.

5RB% Experiment

Z)Il SBE:# & UKEGAWA Fumihiko
KA Z|5): 38  TAKEUCHI Yuji
R F0Z: #3E  HARA Kazuhiko
(ke #8”:38 B@ SATO Koji

EREH =S8 : B 3 1IDA Takashi
E#E W B) ¥ HIROSE Shigeki

MBOEAEBRBRCH DI +— I RLT b BEDERFE. TN S5DOEICE <
BAERIC DWW T DRI AT T\ 5, R, KE T T)VIFAZRFAOT /N A
BT [ B F1EZ2 83 =2E% CDF WRUN )L >~ B ZSFR DG B F 22 ik es LHC (CREB
ENFAIFIEHER ATLAS ZRVERBICBM L., BEERROL v ¥ RAFOME, 8
SR REIR TG SRR A B Z SYEOERDIT O TV D, Koo FFRD LHC
RSP ERESANRSEER. FEEYE_1— M)/ 2RV — M) /BEAE
[CEF 23 LORN TR B ORRE BELAZRRE CH 5.

=l 22

We are involved in experimental studies of the elementary particles such as quarks
and leptons, and the fundamental interactions acting between them. In particular,
we participate in the CDF experiment at the Tevatron proton-antiproton collider
at Fermilab, USA, and the ATLAS experiment at the LHC proton-proton collider
at CERN, Switzerland. Studies of the Higgs particle, the origin of mass, are our
primary goal, while searches for physics beyond the Standard Model, for example
supersymmetry and extra dimensions, are also a unique and important subject at
these world’s most powerful accelerators. In addition, development of new particle
detectors for the LHC upgrade and the International Linear Collider experiments,
and for neutrino mass measurements using cosmic neutrino background,
constitutes our major activity.




SSEYIEE  Astrophysics

IZSW  Theory

>

A %2 BE  UMEMURA Masayuki
FHE—HAKE, RN, EXT S v K-
JVERGICRE T 2 EBERIIBAZE. GO NCFEY I 1
L—42 DR,

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

#F  IEX:H#EHE MORI Masao
SREEIODFRL & MRS T B IRsRtTEE,

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

Sl #HT) : SBEM  YOSHIKAWA Kohji
A= Z—FHICH DFEBELME S TIT
SRAFIR DB,

Study on the formation of cosmic structure and

clusters of galaxies in a dark matter-dominated
universe.

KRE f2: YR OHSUGA Ken

TSy I R—IVEBERRS LUENGRNY = v
b EXT T v R—IVEAIC RS 2 ERERHIBSE
Theoretical study on the formation of

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

KB W HEHIE  YAJMA Hidenobu
SRR S FHBBRICBI T IRV, G5
UICFEER L EFOREHZ.

Theoretical study on the galaxy formation,

cosmic reionization, and interdisciplinary science
between Astrophysics and Medicine.

O—0F— FLFHU5— R
WAGNER Alexander

SRATFZARAGN T o RNy & DEIBERAENF S S 2
L= a v BRIBA ISV I R—ILI Ty b,
Hydrodynamic simulations of AGN feedback in
galaxy formation, radio galaxies, astrophysical jets.

DUNOEHEEHES
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#RAl Observation

AE REK : #IE  KUNO Nario

#H =& B3 NITTA Tom

B4 i6th : BI¥  HASHIMOTO Takuya

BHEXHNTEIC &L BIETR. ROMET. EHWRTROZ, R THSOEIN
Woeh SOBREEBRIR, BENESSEMSICY I - FoNL Y DEiEa R
LTS AHAET HHEAEROCEDSE LT, BEOFDL 45m BRE
B8, ALMA 75 E RV TEIET> T,

BA it ) ) ) ) S .
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.

RFZEE

IESH  Theory

Nuclear physics

hif  Z BT NAKATSUKASA Takashi
S - RIS, BRUREFEICEDZ 7 )b
= SHRRIEROMRER & ST ERIES,

Theories for nuclear structure, and neutron

stars. Theoretical researches on many fermion
systems. Computational nuclear physics.

1824 =5 : BB HASHIMOTO Yukio
RERMKIE T34 1C & B IR FREEEE D IEARH.
BN FDRRAAZE,

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

K& —i&: ¥ YABANA Kazuhiro

RFHROEEE RIS FHICHT SRR
DIRFIATR, FEMBEDOHEEIERICNT 2518
BRI,

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.

BEFER (B4 : Bi  HINOHARA Nobuo
AL EDIEEICRET 5 IERIAZE
Theoretical study on structure of unstable nuclei

21
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RFEF

S2ER  Experiment

IBEH  Theory

Nuclear physics

JGR  HA:34E OZAWA Akira
RRERE — LZE D EARERDAEEL FHE
TTR B,

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

& 70 : H#EBUE  SASA Kimikazu

IRBEBDITEIC &2 FEGERZEDT LT
DIGA. IRBHE 14 > E—LISRYES. 1
7T = LMBEDITEDRF,

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

$iHE B3 : B NIDA Takafumi
BIRNF—BAF VERERBWN =7+ J
V=7 >« TS5 A DR,

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

#&O EEA : BIE  MORIGUCHI Tetsuaki
REERDIEE E FHETRE MO,

Study of nuclear structure of unstable nuclei and
astrophysical nucleosynthesis.

MIEYIEE  Condensed matter physics

[H 3% OKADA Susumu

SEMBERFEOFEEAN T/ AT —IVIED
Bt EYERRER. I DTS/ RT—IU
B, EfERE/ REDEFWIERR,

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

18 =5L: #¥g HATSUGAI Yasuhiro
LEOEFH, TXVT 1 v I EBFRADES
B, NV — Ty IS, N — (RO ES
HINIAE. WABRIE T RDEENRIZE, HRELT
i IS5 7TV BF(REY) A—IUE. EXTE
HEBEEE,. TS A L— FRAELE,

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.

Fulll 5280 : BhE MARUYAMA Mina

SEMBERFOFEE AN/ AT —ILIED
ERRET S DIERRER, KT &R AIEEDAERS
FRBR LAERXTTAR S IBIE DY I ARER,

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.

IR E—:#HIE  ESUMI Shinichi
BIXINF—BAF VERERBWN =7+ J
W=7« TS5 A DAE,

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

thigg ZEth : $B8f CHUJO Tatsuya
GA—25 - F)—F> - TSI (QGP) DY,
IR F—BAA VRIS

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

IRyF— J—N—b B
NOVITZKY Norbert

BIXNF—EAF VEREBN I F—7 - T
W=7« TS5 A DARE,

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

Hh 2% : B)¥  NONAKA Toshihiro
BLIRIF—BA A VEREBWN A=« J
W—F> - TS XD,

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

#8= FRSh : 28 TOKURA Yasuhiro

FEhERLE Lc S /R TOBFEXRER. IF
FEHEIA SV A Ew, BEBFROI—L>
RAEBFHEEDICALEEY,

o BFHE. EFWE. ETEHEHNE

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

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

a0 (B : H#Z4% TANIGUCHI Nobuhiko

F/ANSUF v —ROEFYER. EFHF A
REMEER. B FEEGRIRROER. IFFEHETFR
ROEER., WIHEERER.

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.

B0 #R% : BI¥X  MIZOGUCHI Tomonari

EFRMYIEARDERIIZE. BUEMBIZE (LY -
Ty IWEDER, /77 BFRAEY)K—
VR, BIEEEFR. IFV T v GEEE &
FREVR AN~ b ROV A VikigHE 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.)



YIMEYIBEE  Condensed matter physics

IEEW Theory

SH A% :B#  YOSHIDA Kyo

FEFERGEER. EUROFER. B&RD%
DEFHo

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

& MBI GAO Yanlin

STEMBENZFOFEZAWN S / AT —IVIED
MERET LR, BICERBRTCOF /R
TIVMEDEFRELZA TV A,

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.

#HEH S3E8 : 2%  KANDA Akinobu

5774 FEBE (ST I IEHITB BF -
ALY - BILEET (7 —/\—%) DEFHEERS
DIBERRAE, H (AVRIEY 7)) BEEEIC
B BFRBLEREDEREZ DT\ RGH
M B3R,

Electron, spin and Cooper-pair transport
in graphene (single-layer graphite). New
superconducting phenomena and their control
in mesoscopic superconductors.

TR i #IE MORITOMO Yutaka

SRIERERY | MR ORLN S TR)VF—FIR
FFWFILAF VBN SRV LAF >
B, BRAREN. ABZTRME) Z5EKT
%, MRBEREL S, BFE—LERMELMHET
1 - AT, 7/ \A RDEFETT Do

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

INEFEH 3 HEBUE  ONODA Masashige

BEMEDERS. MIERS | MR ARG =R
7B, REZIMHE). BREEFRELER
H), WOICEBFAEVROSHARE (K cH
1B, BFACVHE, BERBERT. Bk - HX -
HAESEZFEET 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.

HFT 8% : 38 MORISHITA Masashi
ERYERS | BTk - BTEK (NUDL) ITH
W BERTRETE. ISR L8 TE
SODFIR L EH,

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

SH 8t : Bi3  YOSHIDA Tsuneya

2 FmAVIERDERIIAIE. BUERTBAZE (L7 -
Ty IRNGOER. 7771V 8F(REY)KR—
VR, BBREEFR. I+VT« v I LBEE, &
FRAEVR AU, FROD D) VigERGE 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 A : B NISHIBORI Eiji

BIERE | FICRAMBE A LIEDR
TG BF DR DRI & HMERFHHZE.

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

AR GBS HEBUE  IKEZAWA Michio

FERET Ry b PEEERPDFEERFHINDL S
GERTHRTREOSNSEFTHRLPAE VFE%E
JIALNH - EORL—Y—ERVCEERD N
EERODETEEEL T —DHEE AV TH
SHITT B,

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

B4 TARER : 4EFUE  NOMURA Shintaro

F/ A — NIV T A& BV e EEED
¥« AU DSIRHEF N FIEIC K BB,
FEGRRTBFR RFEWE. bAROD ALY
BEOY DR,

Q F/HE. St 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

AR B :EEEM  KUBO Atsushi

BERERmA T30 X RS | i, RE S
SAEY - BFFVITDOHBERIANSTIIRE
7 T I\ S ROEEREDREE 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.
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412 Condensed matter physics
52BR® Experiment

BRI #03=: S8BT HIGASHIYAMA Kazuyuki

REMEY | REEEICST SENICEYT 228
BURAZE.

Surface Physics: Experimental study of disorder in
surface structures.

IR fin: Bh3 KOBAYASHI Wataru

EIREEFRICHIS 2MBRH LT EIIEDIRK,
WA BV BIERIT S BT - A 4 VBXRORBE
FORID S, FEGEBEER. ABERMRS LU
T UEMMEORREET .

O MEZH, (A4 RE . B X REIF

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

A3 58 : B NIWA Hideharu
HEPE AL TRV — MR OSE R DB ER
BORE, BIHXROIEE BB
O REHBEIRDOZ O, BEFEFRE
B

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.

LEdRYIEE  Biophysics

EH HHR:#¥ SHIGETA Yasuteru
F—RENTINFEERE LIETFENINESR
DEtE - BRI

Theoretical and computational studies on

quantum biophysics based on first-principles
molecular dynamics.

fEE 5% 1 B)E  NISHIZAWA Hiroaki
FOFRERICHT H8BF - HEEED FEINFEY
I a1 L—2 3 VFEORHE,

Development of the molecular dynamics theory

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

TH FEE - B KASAI Hidetaka

FBERE | BICHEE B o, T DIBERE.
B FERRICED CEBERFEME

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

EA& {E— : B TOMIMOTO Shinichi
AW EGRTEE ETHE. BT
Ry M) D7 1L MDY, Hic, AL BERS
DFAZE,

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

FEB 5% : Bi#  SHOJI Mitsuo
ERBER D RISHIEICEI T SIERIRIBE 875
FENFEDRE,

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

¥  8X:BhE HORI Yuta
BEMERGTRICENS IO - BF - £ RU
RIZENICRS T B IRERMRIZE,

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




TSXAIYIBE Plasma

EER  Experiment

IRA Imis : 2dE  SAKAMOTO Mizuki

BHA 7> AXDOEA LAY, BRI S IEE
R0 TS X LM EDBEERICEY 2%,

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

B BEAKER : #3E  MINAMI Ryutaro

BRE 75 XD LA, INE ROFHAIICEd
BH%,

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

IViEiEk $iF - 55BM KOHAGURA Junko
MRETIARDBA LAY, XA 7 ORICLS S
= AU,

Studies of fusion plasma confinement and
microwave diagnostics.

TH H5E: A HIRATA Mafumi

BRE 7S ARICHNT 5 TS A DER. IiEk. 2
e 7S XA CIAD DI,

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

B3R 3 EBIE  KARIYA Tsuyoshi

BREEBICET ST RINFAREBEDRFE L
72 A NMEADIHZE.

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

Sl IEE :HEBIE  YOSHIKAWA Masayuki
AT LI ZT—TSAIDEALIAD. D - <A
IO L—Y— - RFE—LITED TS AW
RO T 5 AR FAHEEDTE.

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

BE RIS : 86 NUMAKURA Tomoharu

MREEBICHIT 2 TS ARDMAKRUZH. <
A7 R TS AR MBEB OB,

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

£/ Ei9: B3 HWANGBO Dogyun
TSR EMEEDEEERICET 2038,
Study of plasma-material interaction.
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R R RIS (B(EEH)
NISHIMURA Shunji (RIKEN)

IIRE &£ LWVHEEE - Bz A € e FERIBOME (RF
ROBEH -2 B2 KR, REER T BRMERE) .
Frontier research and technology relevant to nuclear
astrophysics using accelerators (magic number, deformation,
decay, nuclear reactions, and high density matter)

HF (@ B (2

IDE Shunsuke (QST)

AU DEEREY T A B LUBMERELRR
28,

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

hEF TR : RIS (BHF)

NAKANO Tomohide (QST)

BRE T 5 ARPDRTHFiBR & R
SRR

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

YIRS 5B Condensed matter physics

IESH  Theory

5B  Experiment

S 4 RS (BFERH)
KAWAI Takazumi (NEC)

E-REBFRETE PN FHNFHEILRF ATV TO
LERBDAAF 39 ADEFREERENT 5, NE - HHOF
RBTEPRE Lt ORBFREAI L TR Z BT,

Theoretical research to clarify the dynamics of chemical
reaction and electronic states in atomic scale using first-
principles electronic states calculations and molecular dynamics
simulations aiming for the design of emerging materials.

BX R : 8% (ERLH)
MIYAMOTO Yoshiyuki (AIST)

B EE—REHEICL 2T/ A—RUMRICEITS
BYEEFNICLZBERMDOHEY 2L —Y 3
Vo PIMEEERICE D MRHEE - £ HEEDER 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.

IR TEh  EEIR (BABSESER)
OGURI Katsuya (NTT)

BRI, Kl 7 MOUIEORR, HeasT M
IVAKRE KU7 FOEBaBaYeEERE L. BER
EREDS EMEDREMFRY (I R - St e R5,

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.

W @ - SR (BFETH)
YAMAMOTO Tsuyoshi (NEC)

FEEBT Ry MRV ERRERMRRLEE (QDIP)
%, ATHESIKLZUE- MYy VTSRS
1T RFOREREEERIL(ZET V) ZBIET,

o FoMHEL T, BFFY b UE—bEYIVS

Development of ultra-sensitive infrared detector based on
semiconductor quantum dots. Our target includes the application
in satellite remote sensing, and we try to build focal plane arrays
with high enough sensitivity and large enough number of pixels.
Q, infrared photodetector, quantum dot, remote sensing

Al 85 AR (RFEE)
MARUYAMA Toshiki (JAEA)
BEEXEICRTZ/N\ROVE - 7 +— 78
OHIERV. YZal—ravickdr+—7 -
INFOYVEERLA T I ADHRE

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

mA BT - 3R (25

SAKAMOTO Keishi (QST)
ARRAEBICH T B - BREBOEER
URBROFZE.

Heating and current drive system and
experiment for large-sized nuclear fusion
devices.

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

SMEMEER, /571 Ph— RV /Fa—T
ZEEL—7y M HLLWREOENERRT 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

MR BE - H£RIR (BFTBEETEH)
SHINYA Akihiko (NTT)

BNV BEIRVF—NRTF - BROER, 5L0
F/ T4 b Z v UiEEE BV A HEEDRIH

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

Sl FBX ERE (BFERE)

YUGE Ryota (NEC)

N—AR>F/Fa—T. h—R> T/ TS5%E
A LT /N1 RIS B3R, #EERk. YiEEHE.
ROZFNSZMB L —PIRILF— D
Iny;Eh

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

L2 MBEDBE. BES S CIERBDA D ZALGEE
ZBFRFDFLNIVTRA, R - BimpICHRT 55
RGN

LFRMT 0TS LTI E - Dbz, PR, Bl
F BFREEEEDADDREGREHERIT T SEEERL
FEZNRICRTIHOMAEZTOTCVET,

LFZ2MT 075 LOZER ALZORRETVEL S, 1L
FMEIC OV T OERD SICAICESLFEDOBM I PR EEH
RFE - RRFEZ BHOMEZRVTERTEETT,

EFRMT OIS LTI BRI —  RRELEOHEE
BLT BREAMELLENTHAREDBEN P EEDOHRHE
FCHLOBEFFIMEADERZBELTVET,

RIEETEH

RIFARIZIE TR

1 EHET £ TIc. FIREBERA A OIRNERNF ]
O 27 L1 B, BB B R A 28 AL L. BPIRE
DEFHRZE 2B b BFREATOL I+ — |, 1| (4840)
BRIBRZE |1l (12840 BEGIFLIF— | (184D %
BHBF0BMUL EERBTHT L,

LETBHE LT ELTHRXDBERUREHARICENT
BT,

3 R NERBIRAZEICOVTERIREERT 2,

4 BNEREE LI LRSS NITER. FEFIRS2ER
BCHETT BT LN TES,

RHRER TRN

L BTOFMUREE Tlo, LFFRFFIRBEDLF LS
F— I (8B4 ALFHRIER I GEL). JY—F 70
K=V 8. BLUEHESBORIIAREN~V
(BOBMD) BIEBT BT &,

LETBHE LT, BIRXDOBERUBREARICENRT
BT,

3 AR NERRIRAZEICOVTERIREERT B,

4 BNFHIRERE EIF e ERDSNFEE, EFHRH3
ERBTHETITHILNTES,

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

K THAITE D REREFMFeCo]
—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.

UIN O EMEES

Ansiwayd ul weidold 12103120q / S,1315e\\




HERBLARIE

Faculty Members and Research Fields

i - 947{E=  Inorganic and Analytical Chemistry

INE [BE : 38 KOJIMA Takahiko

EBREREGDEMEZTOBRIGETZFLET D
RISFHERUAGEEEICET 228, FEF@EIE
ROMEERELRIL T « ) A ae 2B e 3 580
FEEDHBELB(GETTHREEICE T %

o, SRSk, FIVT 1YY, BIGETRS

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

Q, metal complexes, porphyrins, redox reactions

thy &G - BUE  NAKATANI Kiyoharu
BEALY. DICEIC LB/, B/ ERE 70
C ADHZ. WS AR RE AR LA
DL R ISR & 1

o, MEBE. MiF. WHSE

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

Q, Mass transfer, Microparticle, Microspectroscopy

WA TE: HYE YAMAMOTO Yasuhiko
RZV/INVE. ERERODERREDHER
BRI BIEAEDZHR RIS,

Q NMR. MESDNA, £EBZ VNV E

Investigation of architecture of metalloprotein

and metalloenzyme structures; Nuclear magnetic
resonance spectroscopy of paramagnetic metal

FAR BET BT SUEKI Keisuke

RIEPOREMMGTERESBEBE—FRHEDL 5K
HENTHEHEMEICRIT 2H2E 8D > >tk
DALF

o, HSHERME, Ao

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

Q, Radioisotope, Radioactive substance

ZHE HZ i 3R  NIHEI Masayuki
PEAA VT AZ—DLF, EREEE - BFR
REMIEICE D < HREERIIE,

Q fEiA(bS. JMESAHLS. HEEts

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

electronic states.
Q, Coordination chemistry, Inorganic synthesis, Functional chemistry

AR b H#HE  ISHIZUKA Tomoya
RNIVT 4 ) 25 EOMREMSEARZERIR LIcBD T
LD,

o fIL7 1 U, BELREHEG. BYT

Supramolecular chemistry with functional metal

complexes such as porphyrin.
Q, Porphyrin, Transition-metal complex, Supramolecules

>
3 complexes.

3 Q, NMR, G-quadruplex DNA, Metalloprotein

3 1RO % ERR  SAKAGUCHI Aya EE 6th RIS SHIGA Takuya

o RE « MEHERIMIAEM S SO FERITIC K S HERGZETHE R ER TR DBER L S5
RIGENRERAZT, BEBIBERDLERREEEDIZR,

@ Q, aHEEMitE, RERNME, b¥E o, REEfk. Hitt. IFHEE

( Environmental dynamics using stable/radio- Studies on syntheses of low dimensional
= isotopic composition and chemical speciation magnetic systems with specific quantum physical
o analyses. properties and multifunctionality of molecular
‘rj Q, Radio isotope, Stable isotope, Chemical species assemblies.

Cr; Q, Metal complexes, Magnetism, Molecular structure

; Bl Eth: %8 MOMOTAKE Atsuya & Eic: 3B NAGATOMO Shigenori

28

FISE BN FPERBEEMEDIRERE S K
ISZAF 20 XICEET B,
QAL A—IV G, =Y Fleath

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

Q, Bioimaging, Caged compounds

e ShEH : B KOTANI Hiroaki

RS BIADR & DHMERIENDIG
FA\ RICHEREAERR,
o SEHES. LR, L Ky 7RIS

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

Q, Coordination Chemistry, Photochemistry, Redox Reactions

LG {S3E : B13Y  YAMASAKI Shinya

BEF—FHEBHIC KLY BHENTREHEIED
RIGEHET,
o MEHERMTER. BRALE. UKY—L

Study on the environmental dynamics of
radioactive substances released from the
Fukushima Daiichi Nuclear Power Plant accident.
Q, radioisotopes, electrochemistry, liposome

SR 2V INVESLUZNSDEERODET VK
DHIES XV DIEIC L BHRE L BEICEI T DR,
QAESTOEY, HIBSIVRN, 2BE2VINVE

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

=)l 5208 : BhEL MIYAGAWA Akihisa

SRR LIATRMEStAADRT. FKE
N CODFEEOREHA,
o REILS, WEER. FHILS

Development of novel trace analytical method
based on physical field. Investigation of
molecular behavior under hydrostatic pressure.
Q, Interfacial chemistry, Trace analysis, Solution chemistry



afE ZFE : ZE  ISHIBASHI Taka-aki
BT - IS THMIC & 2 RES L OREAD

B8,

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

ke &4 - HEHIE  SATO Tomoo

AV ZAE Y VHERIRDIBER L Z DIHERE - 1)
B AR TR T B3R,

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

WH =38 MATSUI Toru
ERDTFICHVS DTN - BB TEMIOs
CESS

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

JEEE IEA : BiZ KONDOH Masato
S YCEE BV AR LUREICHIT 5D
FOEEP R A T =7 ZADHZE,

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

EM =5 :B1EX  HISHIDA Mafumi

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

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

il FL: BE  ICHIKAWA Junji
TyREELHETEINTOTRS LULBTROR
WEERT HERARRISOME, BEEEEEET S
AFORE EERARRRNDISBICET 2HE

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

RS =35 - ¥ NABESHIMA Tatsuya

BEBRICANDEH - Rito ABRFIBEEALL LT
A= AF /KT —DEM. HE—EE/\1T7) v FENF
Saf-KREOSHE KA. SHRREEERZ MFOEM.

Design and synthesis of functional organic compounds,
organic and inorganic hybrid supramolecular complexes and
molecular assemblies, and biofunctional host molecules.

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 ERRDS TAEE & SR,

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 T2 —
ROBFBEE LU T RIVF—BEEEDHAR.

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

Wit /R HEBEE  YAMAMURA Yasuhisa
AVBEDREM L ZORE. HTEHEET -
RS DARED. 5@ RD ) TiEE) & it

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

FFIS {240 : BhE  NOJIMA Yuki
JHET A YEEIC £ B EHRES T REDHEEDHZE,

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

A XK : BT  KIGOSHI Hideo

EEHERAGHCEMDEEE - &, M. XU
ENEMEFEIREB DS,

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

—F RS : ERUF  ICHINOHE Masaaki

BEM AR ERM R ORGSR EMDG
PR ABE. B LIS B,

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

SH FHA D #EHUE  YOSHIDA Masahito
LEMERBL LIEMERRANS LOZ0OFH
ERDEYE LA

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

29
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BHE(EZ  Organic Chemistry

U— 9S5Y=—)): M LEE Viadimir Ya.
E13-16HTRDERTRILE. IS AR
EHSEBEEMEAY. NEBHTF. AFA .
TU—SIhIb T A AL,
o BHERBILE. ¥1%K. FIVI=UL

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

{E%2R —3=:Bh¥ SASAKI Kazunori
INAFT A EBWNENERLEEEDE
IEEMREDBERB KU ZDIEBA D Z X LITE
ERRLT N

Q INAAT vt A, LR,

Study on the physiological activity of the
biological resources and active compounds, and
its biological mechanisms using bioassay.

Q, Bioassay, Biological resources, Physiological activity

it & : BI2  NAKAMURA Takashi

BOFY AT LORETRERE MR, BHREA
FEERBA T > 2FA LIGBD FEBEEDHE,
O BT, HMMWENE. SRt

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

Q, supramolecule, functional organic material, metal complex

8 15 B3 MORISAKO Shogo

RECA - BECIBHTRICFEDRIR E FTRIED
.
o BHWRHLE, BHER(LS

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

Q, Organoel chemistry, Or allic chemistry

EFIAFZIRRREYI—

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

RS R L

Interdisciplinary Chemistry

BlF Fa: R IWASAKI Kenji
REEHEES U E, JORFVUETY VIRTF
ICBES BHIR. St — 42 )\ BOMERE. B8
BV T MR > THSRRIT & 7 DSBS

o R, V5AAWHE, WEENF

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

B SEBEERFIRAEE

International Institute for Integrative Sleep Medicine

(L2  Medicinal Chemistry

p——

“ wil®

R#E 18 :45®mBUE  NAGASE Hiroshi

RAEEROFENORRRE  TICAEFA R AL+
>V RREERNENORG - G (BR(EFZEE).
Ric, FIVALTY— BEGREY - o B AR 5
FRIEE. X5 U7 BIC BRI OHRRF

o FLFIY, QI FEFAK

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

KIF == B OHYOSHI Takayuki
PR RO A AEDBIR & A
HERIRAZE.

o, RAYNLF. &8, HIEEHEN

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

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

FE EST : B3 CHIBA Yusuke

BN FEEEDEET - B BEBHEREED
FFEFE Leaie D+ A 7 LD,
o BAFS. HTEE. HEAHAR

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% : BIZ  FUJITA Takeshi

WA BRI Z Bis LI SR EEMDEMTF
ERFE.
o FHARILE. FET RIS, ML

Synthetic approach to polycyclic compounds
directed toward creation of functional materials.

Q, Synthetic Organic Chemistry, Organofluorine Chemistry,
Catalyst Chemistry

EIF @ : Bi MIYAZAKI Naoyuki

BUINTE I A )V ADIEE & HEEICRE T BHTZE,
o ZYINIR, IAIVA, HFME. 751 A BFEME, SRMERT

Studies on functions and structures of proteins
and viruses using cryo-electron microscopy and
crystallography.

Q, Protein, Virus, Molecular structure, Cryo-electron
microscopy, Protein crystallography

Tt FE B8 KUTSUMURA Noriki

ER/REICR59 24 L+ VRAKIERT 27
> ROFGt G EEENREE T 2AERERRICE
MOEH ; BIRICERGLFERNRISICEY 5%
o SIFILE, ERMAH. RIS

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

M EER(ES  Materials Inorganic Chemistry E{F{t% Solid State Chemistry

MAE BT : 208 (FELLT)
AKIMOTO Junji (AIST)

BIEAEEEBAE (U F D LA F > EMRERM
B aflis. BREMEG E) OFEMHRER.
FIROMFEDRA. ERIEE - IERITICEY
B,

Q UFYLTRE, 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)

MEFEZRVANT ORFLE GFHcERK

eE) OBRIMREEEDRE. aNTORTF
REMEMRID AL

QEHY V. MY, BiEE

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 HE) - 3R ()
YOSHIDA Yuji (AIST)

BAT DTACEY. BEEE 17y MR
AWCEEDORES - XABFUIEICET 2% &
SUEHABENZEOEHIL Y fOZ 7 Z1b
FH(EY B

o BMILY FOZYR, BMAEER. 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

B E(E® Organometallic Chemistry

thEs $6a5T : HEUE (EREH)
NAKAJIMA Yumiko (AIST)

HRBBSBIEGDAM & T OREFRICEYT 5
Bige, AREATRICEMOEMREER L 0B’
BB DRIFAZ
o ESRRMG. 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

BEEMS DTS ILEE  Functional Polymer Gel Chemistry

R BT RIS (EERRER)
HARA Yusuke (AIST)

VINTOF1I—ARZ V7 ORY b4 70
TERF\DISAZ BiE LIRS FH LU
BRFT VDO,

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

HRE (2 B (ELTH)
KAMATA Toshihide (AIST)

BHERIC L B BIBSEEORIR - Z DM -
EFIRAERRATICRET 2138, RUZDBEHEL. A
5D XA EEEICRE T DTS

o, BiEEEk. HFEE. BRI

Studies on the super-structured thin film of
molecular compounds and its application to the
organic transistors.

Q, Organic semiconductor, molecular structure, thin film
physical chemistry

MEIBHEE(EE  Materials Organic Chemistry REESILE Surface Electrochemistry

£ & BUR (ERE)
SATO Yukari (AIST)

BEIXF-FBICETSHRL Fv IR T
O—EMOR. F/EnBREEzFm Lt
DIV GTINA ZERDHR

Q LKy 5270-Bih. 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 HaEM =2 (LS Nano-Carbon Materials Chemistry

R (Rt - 8RS (R
OKAZAKI Toshiya (AIST)

BRET / REMBDRIR & ST
Qh—RYF/Fa—T. 537z, @K

Development of the functionalized nano-carbons
and their spectroscopic characterizations.
Q, Carbon Nanotubes, Graphene, Spectroscopy

HEMEATEMESE  Photofunctional Materials Chemistry

AlE AR R (AT
NORIKANE Yasuo (AIST)

HIISE L CEGREREBZEZLT 2B, 8
EEHRTDMEE. SHEEDFOT T -
ARk - HEEDFHE

o, AL F. NEEEME. TYRVEY
Photofunctional organic molecules especially
showing photo-induced solid-liquid phase
transitions and light-driven mechanical motion.
Q, Organic photochemistry, Photofunctional materials, Azobenzene

D UNOEHEES

Ansiwayd ul weidold 1210320q / S,13158\\

31




egnyns Jo Ausiaaiun ‘ASojouyda] pue 33Ua1d5 JO J00YdS S1enpels) saduaIds panddy pue aing ul sweiSold 99189

32

WARAEBTZZMO 0I5 L 55555k

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

PRI DESIZFc B DEFBIFH VNGV REZ L
5LE L. Bic. hBEHZT DR TRENZRANZRLT
Efe LIZEHDBY TY . FIHRMOME TIE. LIFLIEY
BREOEKICIBROCHARDBEICZIES L Tl €D
KOBEMRIIMBEZDLDDORBICKES<FEST2HDIC
LEVET, ISABIERUTAY S LEF - MBIFETTT
A7 2 LEERRZE LTONBREEZDERER S TED
BRIcB L. BEICORAMEDFEN/N-LET, B
75071V —TOREDFIE. BARERMICENTERRRE
ZRELTVABNENILY bOZ T AGHA - TR 8

FE—LTHE FORARIZE ¥EFRETFIFE S/ ATV

F/T0/ AT K BFTINARALRBETFEE BN
BHEICDIE>TWET, AU T 70T S LTIEMBZOMHE L
FEERBADDILFEDARZITO CEDTES BIAWVRE L

RYPERENER D IARE - RIFEDERZESHE LTVET,

BIETEN

MIHERE TS

1. B41  BERRE1BAL BRUBT - PEIZSHHFOR
Rz EME S L 30BN EEEIS T B,

2 ELHRXDEE | 1DORNEBEMEEE LIcRIELTH T
B L. &RERICER T NIIBZ(TR)DOFEMHI RS E
N3, BLHXOBEITHEFRE2ENRICKRBET 5 &
HIZEL T B BNIEARERE DIffc LB onfE
[ E2ERBAELHBYDEEARITHTENTES,

BHREETEN

1. FRELD  RIRE3ERCBLIHIDEEZETF 1)
BTESEERICGRE L. ERIGRXZREERED) L TX
WHZEHIET B,

2 BEHmYEL  BERNERE L. BXEES LUK
ARICARTNEBL(TE)OFAUIES NS, B
RNDEEITERIAREIFERICEET 5 L ZRELT
L0\ BN EREE e L8305 NTcEIE. BHR
RIFEU LEBRICBEIDFMZRGT 2 EHAET
H%.

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

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

Requirements for the Degree Program

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

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

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

Doctoral Program (PhD degree) - 3-year course

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

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



HERLARDE

Faculty Members and Research Fields

FEFTITS Optical and Quantum Engineering

AR JHIT : BYZ  ITOH Masahide

KBRS LUHT /N1 RIS BH38, HaH
BRII—PT 75 b v ViEREEDRRE, AR
PRIEDFETRL FEFHER. RAT ST 1 — 75 L,
Q [GANF. NEHAL EFKS

Research on optical information processing and
photonic devices. Development of photosensitive
polymer, photonic crystal device. Optical
metrology, optical computing, holography.
Q, applied optics, optical measurement, bio-photonics

7 =R 3 (EXEEER
YASUNO Yoshiaki

HERWEERNES S 70— GEOE—L 22X
FEVST 1 —) BLUMBERFZ AV EERME
A A=D VT, BRUOZENSERVRES -
RERFHIE,

o, KFiBstA. ERA A—IVJ, XAL—LYRMEFTFT1—

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.

Q, Optical interferometry, medical imaging, optical coherence tomography

JFIH =5 : H#B4%  HADA Masaki

7 1 L RO BEFHRETRR | [ FEE ]
BENCKDIRIGE - [GE B DHEEERER,
Q 7L L—Y—, BEERR. WEXCTISR. BFRER

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

Q, Femtosecond laser, Ultrafast phenomena, Structural
dynamics, Electron diffraction

iF 1832 : B3 YOU Borwen
SRAVF Y T VHROTINIVY TS XE
YO ARITUTIVOREFE, TINIVY AT
AN\ R T A b Ty UIEREARTINA X(T
EDO\Ve, EeRiSEEEnOEDRR, 5
HFEREEAMICEDW . T INVY AT EEL
TS5 REZY ADERHZE,

o FIAILYHE, KES. LT —

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.

Q, Terahertz optics, Integrated optics, sensor

{EeA IE#F : 88 SASAKI Masahiro
EETO—TEMES L UD TS E A L
e/ - BFILY FAZ Y AFROXE - B@E
HIPEDEHA & A,

o RERE, 7/ /PFIL7bO=IR, EREFHE

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.

Q, surface science, nano/molecular electronics, field electron emission

B0 BESE : 2% SEKIGUCHI Takashi

EEBTEME (SEM) ICK2H LULVIIE -8
FAEDFh. ZREFDICE RHESEDRF,

o EEMTEME (SEM). REFH%. BFRHE,
BFREMEDIELER

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

Q, Scanning Electron Microscopy(SEM), secondry electron,
electron-matter interaction

BRER FUEA : 348 HATTORI Toshiaki
TILML—P—ICLBETINIVYEDREE
EAAR=TI VYT BHREENDIGH,

o FIAILY, SRS, L—F—

Generation and application of terahertz waves.
Femtosecond nonlinear optical measurements.
Q, terahertz, nonlinear optics, laser

hOfR  3EBA : EEFIR  KANO Hideaki
IS DI ERNEFH LWDFAA—I
JEDRFE L EHRE - EFNBE DA,

Q, S VAN, HEBERF. BFAA—IVT

Exploring new frontiers in biomedical molecular
imaging using nonlinear Raman spectroscopy.

Q, Raman spectroscopy, nonlinear optics, molecular imaging

0 %24 1 SBAT  WATANABE Norio
XAGHF EISANT. [T, BORRIED X KRB
BRERAEIT O, MIFRMRIE. MRFDEMAER®
HEREMH DRI E,

o X IREEMER, X8R CT, I~ kSR

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

Q, X-ray microscopy, X-ray CT, Phase-contrast

EHAIZIETS  Instrumentation Physics

BAR EFXBEB: #E  SHIRAKI Kentaro
BYINGBT =T 4 Y TRIEE S /I AT
T U7 ILNDISA.

Q AVINIEBR, FVINIETA—IT 15

Control of protein folding and development for
novel nanobiomaterial.

Q, protein solution, protein folding

EH FRAL:#E  SOHDA Yasunari

B AFROBFREBEDBE(ERDME. Z
N5 zZIGA LI LOERBFIEMRDIRER,

o BFR. BFAY. BFREEGORENR, TEBFENS
Studies of electron optics and electron-beam/
solid interaction. Proposal of new scanning
electron microscope.

Q, electron source, electron optics, electron-beam/solid
interaction, scanning electron microscope
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IR {8 : 348 KOBAYASHI Nobuhiko

YIRS, ERDERR. SRR, SRR
DERENREEEER. ./ A7 —IVRDER - #- X
£ DERXERR,

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

A R—: H#Z48 1TO0 Yoshikazu

SRPREOZILEMRZRLN T BERLAED
EELTWAR4GIXLT—BEPRERES
FER L S ¥R DR & 7/ \1 ZGADRE.

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

LA ¥—: H#3E YAMADA Yoichi

TMKDEES /77 /AT —RPKES /T
v/ aY—MRERRE L. ThoDBEEERIE
BRIFIB LIS/ IEZEMELTVET,

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

G &= BhE  ISHI Hiroyuki
BHLEEG S OBTRE, BnE, AEEHRYE
EEBTHNOE—FBNICHE T 2 FABRS
A BEFFRZEA DS,

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

BEA F—: T FUITA Jun-ichi

BF - (4 Y E—LRBERSZIGAL RFLANIL
THIEE N RERMAEIE T/ S ADAIH. #
MEAEDERER. £ L CEF 7/ \ 1 RAIGHDHAZR,

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.

JH FRE : #3I¥ TERADA Yasuhiko

FLONMRA A=V TS T LDREFE. BLU
NMRA X =2 > J1c & B% LW EHRAIDE DR,

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

B K—BB : 586W  SEKIBA Daiichiro
BRAAVE—L 70OV EERVL
fokEREEEPEBIAF < BDBIE - BT
B9,

Structure and electronic state study of hydrogen

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




EFE—L - JSXIYTIE Quantum Beam and Plasma Engineering

1

F/550
2

IFA Bl H#EZ4E  EZUMI Naomichi
TSARREA Y B—DRVFLIS—ETS R
T EEBGAMMA10/PDX DRI ISR E 5 5 F L
Te. BESEA CIASIEA TSI+ BB, (B30 -
FAN—3) 75 AR DEMEDER & Z DI
9 BHE.

Q 75 X7, KREa. 75 X< - HAEEER

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.

Q, Plasma, Nuclear Fusion, Plasma-Gas Interaction

J—+F /YL IT>X Nano-Technology / Nano-Science

E)l| HFR:#ET SHIGEKAWA Hidemi
B TO— TEMEYRE/ VAL —Y— 5 EE
FHEDIIERMEEME L. TN E TITHEVMEIR
SRR ERR LY. ZNSFEERNT
FJ R — VTR, 57 LUMESEERT - 4
BRI BER D T DEREFAZE £ 17 5

Q F/HAI VR, EETO—JTHEMNE BE/INVAL—F—

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, Nanoscale science, scanning probe microscopy, ultrashort pulse laser

#BH =X : #HI®  UMEDA Takahide
A HIBD SRR T L e KRRAREEFERIRE >
NT—I LU bOZIRTI\A ADEERE (B
ITIEHE B MERE) O, BTtV VI HRT
DHFR,

Q BFREY, $EhF /N1 R, WIEHE

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

Q, electron spin, semiconductor devices, materials characterization

A Eth o BT MAKIMURA Tetsuya
L—H—IT & RE LT XN UBmRERN
BLORBERSLUOZTNEIGALER70 -
+/ L.

o MRS, L—H—, HEMT

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

Q, extreme ultra violet, laser, micromachining

AH BE : #EF  OIGAWA Haruhiro
F/ R — LY EEHRICEE S % REREVFR TR,
o REMF. BEFI¥. MHEIF

Experimental study on nano physics and spectroscopy.

Q, Surface science, Electronics, Materials science

77U YIvh K9UY HhAF1UZ : BhEK
AFALLA, Jessica Pauline Castillo
BERDNEBNTHBED/ NS A—2%185T &,
BRUOFEFEOEICHITEF v UTHAF3
9 A BBRT B

o IEREFEHANE - BFERHE

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

EH Rk HEFUE  TOMITA Shigeo
ISRRFIES., 14> E—LREMEANs >
AZ—PEGEDTFOME. HLURENFAICEE
L Te TR,

Q1AY=L 9525~ £GHTF

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

Q, ion beam, clusters, biomolecules

RE FBH 8 HASE Muneaki

B/ VAL — &AWV /EEED I —
LY ot RUDe—L > MlEEISE L8
BRI T/ A ADRIRR.

Q 7xLM¥WL—¥—, BEERK. Ak—LY 71/
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 (8888 TAKEUCHI Osamu
EETO—TEMEYEE/ AL —— S8
FHRPOIIEREMAERE L. TN ETITEUMER
BRI AR LIz, ZhSFEERALT
F/ R — IUTOMERRZR. 57U OSEET - 14
BRSO 2D DEBFIZEE (TS

Q F/ 77 /AY—, sHllEd, KE&YV 7 AR

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

SH BT : H#HIE  YOSHIDA Shoji

—D—DDNFPRFIEFR URMET B85 [EE
TO-TJBEMEIE. T 1L MOBRSREEREDOIET
HFDEN ZHHBHEDEDTET. TNETICHEVHL
Wi RR LTz F/ A7 — IV COMIEmR. RER
FDFRE R - RFBREOHOMEZT
QOur 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.

EHE T : BhE  ARASHIDA Yusuke

YIY A ZIVRFRN IV R EFEE b > R IVEBH
A EH GO fE - RS RIS
o RERY. BEERSK. BFHP. L—Y—RKiE

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

Q, Surface science, Ultrafast phenomena, Quantum optics,
Laser technology

A 83 Bh3  MOGI Hiroyuki
EETO—TJEME D, SEEEHARM. #R L
AL—Y -7z iz fE LT, RIN7EEHR
B d 5, e, TNOMICBEVFEZRL
TH/ R — VTR, BEREER DS ST
HSF, FTREEMRC DUV COERIRZT S,

Q F/HAI VR, RIVFTA— T, BE/ VA L—F—

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, Nanoscale science, multi-probe measurement technique,
ultrashort pulse laser
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LB BAR : ¥ UEDONO Akira

TERIC K B HEUR T/ \ 1 RBHEME DFHE
RLEDRF.
o, EME, BFFNAR. BEFEA
Study of semiconductor-device related materials
by means of positron annihilation. Developments
of positron annihilation techniques for the
characterization of materials.

Q, Solid state physics, Electronic device, positron annihilation

Kt T :BUE  SUEMASU Takashi

U, RAEYVTNA X% Big L e (LR D
Q fERMR. AEEt. BREMEL 262022
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.

TR B EHBUE HASUNUMA Ryu
RAAEABBIRR | M)V TR AR AR AT O FTAR 7
/A — ) Vil (CBE 9 2 BB 5T,

Q F/ILY OSSR, $BGTOER, 5— MEBIERIT
Dielectric film formation process and novel nano-scale
characterization technique for future generation LSI.

Q, Nanoelectronics, Semiconductor process, Gate dielectrics

BILNDZ— €351V IR
Selvakumar Sellaiyan

FEFHRZ AL/ BEMES LU FE 5
RO,

Positron annihilation technique based nano
structured and Semiconductor materials.

KEF 8= :#dE OHNO Yuzo
FEEBT S/ BEDET - - ACVHIEDR
B, EHBERIT\E e S A BT S/ i
ICPIFBREYOe—L > ADZE,

Q 2V FOZY R, $EGHEETFIEE

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

85 S EBIE  SAKURAI Takeaki
EEEFERTT 5 UICEMREERE B RS
BHOSMRELICEET 2R, /\T—HE kKT
(CBVF B RBEfET,

o KBE, N7 —$BERTF. RN

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

Yy—3Iv YI7: BH

SHARMIN Sonia

WROCFHREHEMRDOY 2L — 3> &
|CORHG R LA SRR

o, HMHEL MSASIHB. A RNTT 5%
Magneto-optical studies and simulations of
magnetic materials, in particular ferromagnetic
oxide thin films.

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

<d

BEILVINOZIJX (INI—ILobO=IX) Semiconductor Electronics(Power Electronics)

{E2F {817 : 2  SANO Nobuyuki

7/ AT —IVDFEEREFIEEICH S B EFHNX
WOV I 1 L— 3> EBREN. BLUORTFH
BFRADTNARYZ2L—avEETY VY,
Q FINA ZME. FRARYI1L—Y 3y, BFHRER
Simulation and theoretical study of electron transport
under nanoscale semiconductor device structures,
and their device simulations and modeling.

Q, device physics, device simulation, electron transport theory

EBER  EE: HEHUE  TOKO Kaoru
TLFITIV - TRIVF—T\A ZDAIRITES
feBHEESEIROME - 704 AR

Q ¥k, F/ILYbOZVR, 7757V, KEETith,
BETH]. FSUIVRE VFULAAVER

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

BFt 7388 : BhE  OKUMURA Hironori

E(MBLOBIEROLE T BFBEDERMR
RETINA RISH.
o BRHE. NT—FIN1R, HEbiE

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

Q, Crystal growth, Power devices, Semiconductor physics

BIER ZEA : 3% YANAGIHARA Hideto

AEY FAZ Y AMK DR, B CRRACRLE
SERRE UM T\ RAFR & SR,
O BHEBHEM, TES+Y vILEM, MEERILHR

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

AASL LN\IEF EZIV : BiE
ISLAM Muhammad Monirul

IRINF—TN\ARIEAY BIdDT / fEE>
) AUN=ZME DR &M, SRR
MROBR, FEEDRIEIZE.

CDEPZZ oNET e e

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

rSAL FRSA B

TRAORE Aboulaye

RBILTHIFHEEART A R (A1 FEY R, Ga,0,) D
WMEBEETE BEUONT—ILY FOZIRT
TUT— 3V TOIXRIVF—BREHIRYT 57z
DDFEFADHZE,

Q FEHMBR, NT—F N1 ZADWBRLETE,
BIA FNY FF¥ vy THEE

Research on the physics and engineering of ultra-wideband
semiconductor devices (Diamond, Ga,0s), and their use to
reduce energy loss in power-electronics applications.

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



—ILobkO=X PowerElectronics

YxFY ERUYT OLZIVE @ B
Mannequin Cedric Romuald

BHEABFT /A ABLUHT I\ ANDISHEIEA
LIeT4 RN RE vy FHEE (AIGaN, GaN, 4
TEY R B-Ga0,) DEBOLGWTSARIVF VT
TOL XD, B RFBIYF I DK

Q A—IVFTSAR, Ty FVI. T4 FINY F¥v v THEE,
B, BFSLURBFT/IAR

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

Q, Cold plasma, etching, wide band gap semiconductors,
oxides, electronic and optoelectronics devices.

EE FFE W IWAMURO Noriyuki
BHTMEBLPEREBOEIRICERT 254
B BEB/N\T—TN\A R T VA=A
R (SiC) —MOSFET/ASTHE > 3w kF/\U 74 A
74— K (SBD) DHAZE - FA%E,

o NT—HEHETNAR, YVIAVA—IRAF

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.

Q, Power Semiconductor Devices, SiC

KB 4T BT YANO Hiroshi

NT—ILJ bOZY RCEHEE TS5 T HRIER
KSIC/NT—TI\A ADHAZE. FSIC-MOST /A
2D MEE LS KU FREERIIEOER,

Q INT—FINA R, SiC. MOS Fifl

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

Q, power device, silicon carbide, MOS interface

BF E77:BiZ  MANNEN Tomoyuki

FERT /A 2 7% BRE L TEIRE - Bl L2
BHEBREIREDOBRRNE(L - NEULDAR,. LT
ZDEREISERY %7/ \1 ADMAEETHE,

o, BAZMREIRE. 7 ZIVEE. /N7 —7 /31 Z5HE

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.

Q, Power converter circuit, digital control, power-device
evaluation

F (/N\O—IL2ob0O=J2RX) Optoelectronics and Spintronics(Power Electronics)

TEER =0 : IR 1SOBE Takanori

IR HAAMT - HIfERATIC K 2 BHBBREBDORNE
& BENRE (NLBRE(L) DR,
Fr/N\T—T L bOZy ARMOHFEISED
FORIHEA,

Q NT7—ILYbAZYR, BATHE AR—FJYYF

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

Q, Power-electronics, Power Engineering, Smart-grid

MZA&  X:BiE OKAMOTO Dai

SIC MOSFETDHRF M E - (EIBR(LD e bl i
HRBRAC RIS B8R, LU SiC/N
T =TI\ DG - HLE

O HWHTINA R, - MEBEET. MOS RE

Research on novel gate oxidation methods
for improving the device performance of SiC
MOSFETs. Design and evaluation of SiC power
devices.

Q, Semiconductor device, Gate stack technology. MOS
interface

PUN O HEHEES - N\ SN O\ LEFEREH s
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EFEXFRAN

Cooperative Graduate School System

FREFIZE Surface Science BT dO=SX Semiconductor Electronics

=% R : 3R ERH

MIYAKE Koji (AIST)

REMMEE S REI—T « > 7 &ER LI
DB LEITOMRFRS & T DARER.

o, REABIEIFREL, BEEWHE, BEAFRE, b5 105~

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

% Mua 3R (ERT

YUASA Shinji (AIST)

k> RIVBESAES (T MR) 32 FPMR AMZHG
ELIEREY FOZ Y RARTF DM,

Q REY FOZY R, MRTHE, MERE

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

J\O—I L% hO=X Power Electronics

o & - B (RS
YAMAGUCHI Hiroshi (AIST)

IXF—DORMEFBICEELGRIEZRCIE
NEHBNT—I LY bOZ Y X) BB,
Q BAZHH. NT—ILYFOZIR, IRIVF—IRXTIAVE

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

Q, Electric Power Conversion, Power Electronics, Energy
Management

WEF (265 - BUR (ERLER)
MAKINO Toshiharu (AIST)

HAVEY FDBETDRFEEMEICET MR
LU TNSZRWEHNG T/ A XDBAZERHE,
o HAVEY K, HENE. BFFICR, 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 —B& BN (ERETD

KOJIMA Kazutoshi (AIST)

LT AR SIOZEPLE LIeTA RF vy 748
ASEREORE R PRI OIRRFR & Z D, &
FER R A NS/ T — 7/ \ 1 RDBEF,
Q NNT—IL% bAZF R, T4 FF¥vy TGk, HERE
Research and development on wide gap semiconductor
epitaxial growth technique such as SiC and its
characterization. Development of power device with
new structure by using epitaxial growth technique.

Q, Power electronics, wide gap semiconductor, materials science

EFEXZFBRAI (ME - MEERFHERE (NIMS) )

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

¥ - EFF/HMETISE Optoelectronic Nanomaterials Engineering (2 - #EITHE IS5 X MSE class)
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B &E:HE TAKANO Yoshihiko
BERGEE, 44 YT FBCEE, BRBEEE, BiS,
BEEHG SBBEOERE, £/ 77/ 0V
AL, MHEOBMERIE L7\ 20B%, &
Elk, AAVEY R ARV F/ F1—TEEBN
HET BRNBET. BTEY MEOREERLT.
Q BIxE, +/77. HMEEE

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

Q, Superconductivity, Nanotechnology, Materials Science

B 88 TANG Jie

TS5 T TV A—IN—F v\ 2 PELTELEE
EEF/ TV ENS TS /AR - SHE L
ZOYMREETL. RO DR E 3]
EFHL. BFHE - TRIE—TN\A ADISH
EEHT N,

Q, Tl ERTF/HE. IS 7V RUCH—RVF/Fa—7.
EEMH

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

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

HKEH RE:#UE TAKEDA Yoshihiko

EERDLETAIC & HEK - BT/ SEE MR DIEFT
FEFRHE BEMFINE BAEMIEOME, Sl
A7 > E— LB E B e LTc T/ B DRIERUER -
BEAMNORENE - e, EEOFERVS /T
FEHH B2 R LI sE AR O A TR

o, FHERAFILE. F/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
ion beam technology and nanoparticle assembly with biomolecules.
Q, nonlinear optical response, nanomaterials, ion beam

gl %045 : 4% NAKAYAMA Tomonobu

EEARIVF 70— TERES LORHO S/ BEF
EORFELGH, ThCKY . BHERICESERRN
MEEREL. ZTNEISET 2EEMEPRER S/ 7
INA R RHER Y BT — T REEEICF /R — IUiRE
ZMRIHAN T ANTHEEM R 5 & O RREETT D,

Q, REMERINEME, +/ 77/ 0Y—, SRHEETO0— 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 interigent materials.

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



RE B BY%  FUKATA Naoki
B /R ESEICEA SR - SN
BAREME T HRIROEEE 5> D225
HHEUT RV~ L Fiaie xR
KT BOOERAREERBL. TN\THERET
DISFZEERIET 5.

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

=& 5 T MITANI Seiji
SETEERE O R EBNEETLAILORE
IEHIERATOBIFS & ORI R DS/ 27—
JABEEDAIR, R VHED R HEEA
RITET 28 LUMEHEREDRR - BB DR
EY rOZ 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.

ME fE— : #BUE  UCHIDA Ken-ichi

A NOZY ZYPREATXIVF—TFORME
FEEIAE>AHAY hOZY R ICEIT %A
IT475, RITHOEAFE - R Pt E
B LT, BEMEPREY FOZ O ARFITE
BOHFIRIF—BHBFEELE. ZOBAICAVS
fe BRI 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

FlcanFiabt > Y/ YR T LERIIL. AR
THE—RED M2H | Ot FITEEBIEE T 5,
THIITSBERE LT, ENAIVETONSZE
RIMERES ENIVAT T REBNDS% B
T, PR (LF - EMEF - TH - BER - ULAE
FEME,

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

MEFOERLSHFE L, WIEE - MERZFD
FLWTOYT« 7OREEELCT. BNEF
HEEDRIREERL TS, AT FRAI—
EX—T7—RFELT MEROBEFRECEFHRE
RCOREBIRED b ROD A VEFIEDAIR & %
[T ATV,

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 & HERE  ISHI Satoshi

RERKZVNEG T/ EE%ERET L. FEtF R
ZRIM LTl SR CAIR DR ST
MEISRICEY 2%, BAMICiE 1L —
I VERBREFTV. AEIT T IV ERRELE
Y. RSP RBHADSNENB%Z 815 LIcHR
=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 - HBUE  YAMAGUCHI Takahide

LA VEY RO RTMEL EDFRIHBF D
EREORA L, MROIZ -V BEZED
LTctRetE 7 /N1 ADAR, BIZIE. BHES A
TEVFESVIREPEAVEY FOREK - 22
> 2 —ZE o BFRFORFE. R - RF
YERD SRR T1T

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

HMERMORRTERICH, EXREREPIRMFRMNZ X
ZBH LLBE PR ORESIROGOSNTLET,

Wit - DFIFYTTATS L TIEFNE - FHROER.
BIELIER L FIEBEORB. BLUTNSDISAICET S
BRZEON S 7 ODSRF LA RERE L UBHRME
DERFEHMDIFEZREL THESNTVET,

TNSIIMEZEB L TDRFIHDIARTH Y EFWE
EFIER. MRIE BT - N\ T OADFEME - MR
FO—X (FIHIFREDH) TEDHSNTVET,

YT T0TS LTS BREGEEREOT. ERFOER
D OISHAE CORLVEMNHHEZS L. BT TEBAT %
A EN TN E LI BEEMBEADBRZ Big
LTVWET, LA BEDSECEEEZZITANTOLET,

BIRETEN

N TR

1B B ERE I0F 1 VA KON - HFITFE
ERBFORRIMEZ MES L 0BMUU EZEET 5,

2 BLTHMXDEE  1DONERMLZEE LI ETELS
ZiRH L. REERICER TNIXELT (TF) OFUHE
E5EN%, BERXOBEIZHERIR2ENRKICERT
BT EEZELTHN BNIEEE EIFfcERH5N
EEIE2ERBIBLRBYDEEEZSTHENTES,

RHREE TR

| FHEE  RIBRRERICELRYOESERH L. E
HICHXELR (FBE) L CEVDEHET B,

2 BIHRYES  BIHAXERN LANBES LUK
RICARTNIEL (T5) OPUMESEND. BLH

XDOBEIFRIFRIEIFRICERT 5 L2IFELT DO

BNCHREREZ LI fc L8 o NTcEIE. BIERZ1F
M EBRIIBEORAMUZEIST 2 LA TH D,

Mk - FIF
¥277095 4

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

EH BT : 8  KURODA Shinji

ERICHIT B AV (ICREE Y BHEDRRIARS &
UEHRR, BitEgE 87 Ry b bROYAIL
HEgARR ED M7 MEOHMEFRL, REY
|CBAE L e DRERR S S UFTE O HRRETTUN
AEY FOZY ZANDGRAEBIELET,

Q ZREY POV R, HiEFEE. BFFy b bROVAIVIESRE

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

FLLSERAEREME. P RODHIMEDRREE
F -6 - BIEICEE S DR, SEImE S M. Eh
PRI, S RIEEERME L TR LV EFMIE -
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 SVUFa: HERE
JUNG Min-Cherl

BRERMBORIBIRE 74/ > D8 BFHEIED
ERIR, BWER N\ Ty RROTXAA b
MBERS T ZNIVYIRE Y22 B A A —
DT 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% :5EEF  MINAMI Hidetoshi
D SBEEROBREELHYEERE L T
WET., BFEFBEONTI IFRIUREIRROH
RE. BRBEBEEICK ST INVYHARKRETD
B (PIRRAAZRZE & HEIZR) D TWVE T,

Q FIAIVY, 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

dA& F B TSUJIMOTO Manabu
HER - BRE - (EBRETAZRITT HBEEE
FTNAR, FICBEEGEE > I —L Y b7
INIVYIERDBEFEICERVEATNET, RHH
DRI TR AT & MR RERE A SR L. EFH
HEOTFNFERAEDHE LET,

o {EEMEY, BEY, BF7/CR

Towards high-speed, high-sensitive and phase-
sensitive applications, we are developing coherent
terahertz devices utilizing the quantum effects of
high-temperature superconductivity. Our goal is to
establish an epoch-making technology based upon
front-line microfabrication and cryogenic techniques.

Q, Low-temperature physics, Superconductivity, Quantum device

WE BA:BIE MATSUISHI Kiyoto

FEES /BENE (EF Py b BRERES
RS SRERINA T R &) PROTR B
A M EEEERIE L. DAFNFEEE S T
ERRBAL. XT/N\A ANDISEZEBIEZ THLWL
FEHFIE - HHREME R O TWVE T,

o Stntt, Bk, mEME

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: HEHIE  MARUMOTO Kazuhiro
B - NOT 201 MRZERVR LLERK - O
TARA T INA ADBIFEE R - MIERRS
FUBMERFRREETL, 7/ \1 A8z BV
LWS T DR ISTR - ISR LD, B - X077
AAA LTI ADBFREDHBERIELE T,

o, FH - NOTRNA FEBE, Al AOTRBA 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 : 58BF  KASHIWAGI Takanari

REBGEERBHEE C CGREEARDOER LIS
=EELET, RER, RERBLEEFT/\1
ADRF=ZBEL, HICHEBEET INVYEHE
IREEDRF (FEb, AR EHERR) 21765 °T
HYET,

o, BEREM, BBEEEE. SVUR  TINVYETNACR

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

BiE W : Bi3X KANAZAWA Ken

AEY FOZY ZRFOMBE L THREFE N2
FEEOHEZ LTVET, ZREHEESO¥E
A ORREBE L. BREREHIET CHEZ
PERLL. T DY EFHEY 2R Z1T o CHVET,
Q ALY bOZY 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

#  HEth : B3 MORI Tatsuya
TINIVWYHEDRHFE TN S VEE. TUIV
7 UHE) ZRRARICAVIERREIT O TVE
¥ RAFRICHTADT INIVY HERHNRET
HBRY 2 E—7 DIEARUISBICAVS e RERHN S
HAREEDTNET,

Q FINIVYERK. AR, FRE

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
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7% E:#d8 TAKEMORI Tadashi

BFNFENHETHEAROERERZ S &
I, AV E1—2—ZDMOBEN A EZSA L
TR L——-F /D SERRRE T
[REGRREDF LN CERIICAETLE S,
o, BHER. B

Combining quantum mechanics and other fundamental
theories with numerical and other analytical techniques
to investigate a wide range of subjects from
semiconductors, lasers, nanomaterial to life phenomena.
Q, condensed matter, theory

VR F8ER - R KOIZUMI Hiroyasu

il @y FEN T e )y 7 e Rk 7 ) g )
EBFI1VE1—2—DOERBICTIFBHRMKZE
To>TVET,

o EEEEEE. EFIvE1—4—, bROYHIVNE

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 BEE : #3IE TONG Xiao-Min
FIBESEE T BT 9T A 4 OB —
PIBICHIBRET - HTBREMB L, E5ITHE
IC & BB BRI A A FR L TS,

Q FF - FEM, WL—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 [EBth: 86 MAESHIMA Nobuya

BHERITH S 28 L VIR R ORI,
SRIERE TR FICERTERNECEBRESER
EMIc BT DHAFRL A T 2 U RDBIENHF,
FERBIRFITBIT 2 BFREDICHIE DI,
o, IEME TR, MFEEMRES. BETHIRYAHLE

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

MEWIME  Materials Physics and Engineering

AR 85 : #d8 KIZUKA Tokushi
Pz - TV VARG REES I v oA, BE)
B - AR — RSB TS RF v o R
RS EESS  a, J/ MERE - RHAET.
B THAETORR S ETBEMSER,
Q &RE. €5 Iv IR, EEMHE. ESAEFEME. 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

PR #8F : $U¥ TOKORO Hiroko

SRBEEPSBRNE TEMRNRMEL LT,

PIZIEHE 75 EDNEBBRIFICISE LT - B
0 - BRAVEARILY 275 & FIRGEMIERSE

TIMHOREZITOTVETY,

o Efitnit. BB, 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

BE f2—: Y& HINO Ken-ichi

BRI EDERIIZR: B UL AR E
wicHlF2EEREBRE. Ae—L> hT5 /4%
ROBIZ. 7O RREICH T B M RO ) VAR A,
BEEF A1 F 2 v 7 A ABEEGBIRR,
e ak—LY 74/, FRAYHIVESEE. BET

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

#/AR (85 #EHE  SUZUKI Shugo

HEXERE 7 IR T > 2 v JULCAOEZE AL THIE D
BFREZREN. ThoOHTHEELHFNIEE
IEDVTHELTVET,

o, R AR E— R 5

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

Q, relativistic first-principles calculations

[IEH  BA:58EF OKADA Akira
(EFEEF R | 2 FEEDL S5 EER (B,
BAEDSERRET) ICBTEEF - BFL AT
S v ADEH | HIGE. BeREN. LERG.
(BERIGEED) EFERIG. ERIRIVF—HE
FDHRIBTR,

Qo BFE. TxIVF—5E. L=
Chemistry-Physics theory: theory of electron-
atom dynamics in condensed matter consisting
of molecular assemble.

Q electron transfer, energy transfer, biophysics

&  EEES I UE  KIM Hee Young
EhRAEHEES EY Y IR -FRET 2268,

BERERES. LAZL. X1 7a70F 2
I-—2AREREELEEDHELDRREL T/

- 27 OEREIEIC S AREREZ T O TVET,
o RIMEAS. EhHE. AR

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

TEEH B ERE KOYANO Tamotsu
SREAARL. FRICRRAINMOMEZRE S AEBHIEZ
L CEOEERRELTVET, /1)U
EBIHBGRBSID, R2 TREORVWBEEIE
DN TE 2% L 77 A 2V EEOTICRIET
5T LZEBIELTVET,

o, BERMW. EER

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



#MENIE  Materials Physics and Engineering

2R A0 : HEIB  SUZUKI Yoshikazu

ABBHPREFLT ILZ—E WO eI RV
F— - BIROAICE, MEREEH - B2 T
Ot R 1ZF—T— Rlc. 1 RwH/ #RP 3 RT
X b7 =0 SRR EDRF LV EEM R O3
KR EATVET,

Q7P AV 5 Iy YR, BEHEHE, NOTANA FABER

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

=8 S=F0F : SBEM  TAKAHASHI Miwako

BFE—L (X% PEEFR BFH AV THIE
Ak CRBEMEDRFES & T DREGIRIE.
BFEES K USRS Z AN TOHEFEY)
HDRRZEBEFZIIIEL SANTVET,

o gt EFE— L. 9iARME

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

Q, Structural Physics, Quantum Beam, Strongly correlated materials

fE B ZU%  KANBARA Takaki

BReB(LE - IR FEN—R & T DR
FAH - B SRBEARDD FaRET S HEERTE. BT,
BFMH - DF5RT - SRR - ARG CBES
TIRBEMEDRIEZ B LIIRZEDH TLE S,

Q BAFLE, EHESRILE. &iHkE

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

$]AK 185 : BYE SUZUKI Hiroaki

EE BB BRRENOISHEEBEL. MVEFy
T EIGERRE,. v TSR ERIL LT
WMEZ D> AT L(uTAS)SH % L ELab-on-a-
Chip IZB8 S 2B 1T 2 CLVE T,

QNA(FEYY VG, R4IATIAT 1R, R490/F/0Ky b

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

Q, Biosensing, microfluidics, micro/nanorobot

RIF ==K : #¥ NAGASAKI Yukio

INA FSREVERTRL IR D RSEE S L U L& 5l
WY BB AT L FEERRT B/ 41 A—
IVH. BEICSELTEYPEETERET S
DDS®F/ AT A4 VB EDHERETO>TVET,
O NAARTITIVA, T/ AT4Y Y, RS9 GFVRY—VRT 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

MIES{LS - I\ F Materials Chemistry and Biotechnology
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B 28 #EHIE  TANIMOTO Hisanori

#HLOREZ BT 2 2RMBORENDIGHAZ B
L. T/ A= bILF— D@ EZFDOLBMA
(BEE, F /&R, EREaE. SREMHF) D
ERRUEEHEZ 1T > CLOE T

Q F/HEMHE, SRR, JFTERE

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

BVWEREEMEZE T SER - ERAMEORE
IZEV. BN HF AR C R E T T M
DERET AR - BREEBIC L 2R S ZT
WETS

o ER - ERFAME, HEEE

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

ABE IEE:#E KUIMA Masashi

FSE HBER TxVF—RrE-FIAZ BRI,
HRIERNE LB D F O, /\1 A ZAFIA,
RENDWER B =T, HEeMR Lz BE LT
BELFHRZETE O TVET,

o HEFREAF. BENIFTR, 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

ottt iER - BdE  NAKAMURA Junji

KRERENFEEBOCMERISAHZ AL (F2
TAVARERATZIR) DREF - PFLANILTD
fRBA L Z DM BICED HBEMME DR, &<
TR B EmARE. COA ST IVI—IVEEMY
SHE. S FOY RUTORBAA IV A GE,
o S, BRI VE—MIE. RELS

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

By BiE: Y% FUJNTANI Tadahiro
HETRELBSERD 5 DL FERER DS
27 LOBEEERT 2100, BEEHOEN
ML PTE 7O 2AEB@EL. HLIMESES
DRIFEBIELTVET,

We are challenging to identify attractive
chemical synthesis routes and the necessity
of tuning different catalytically active sites for
the conversion of biomass to selective basic
chemicals by using heterogeneous catalytic
technology.
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WA FEFE : HE  YAMAMOTO Yohei
LUHRETIE. /I EBDTF (BRESNFSLUB
DF) b SHEDBYTF ./ HEEOETSEDE
. BEOER LD FEAKIC LSS/ TN
ADIER & HBFHEE - TXIVF—ZRICET B
WEETVET,

Q, PFESE. BT INTM R, T4 7 OiiRE

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

Q, Molecular assembly, organic device, microcavity

BRIE U : H#FUE  KUWABARA Junpei

EHLE(S  BYFILRICBY FILEERA L.
51 LUV AT ORISR BIE L TLVE T, BT,
TFHE - HF LT — - Sl - EAEHS T
T EICET AREEES TVET,

o, EHSRILF. HRESTFHE. 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

% 18IF : #2848 GOTO Hiromasa

BRERAVEHEERRY I —DERFEDRE.
HFEMG EOF LWEEE S S fem D THER
DER - AE - BT ZET > TVE T,

o, #f. HBEREHF. ERILTF

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

&  HEH EHIE  CHOI Jun-Chul
BEICELMEEER T OE RORBETEE T
BEREAEORRROMIEIC B B BRLERE
il S RE R LM OBREBIELE T,
Q, IREEAMEULE R, MEEE(LEd. BEEERNA

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

KA E:HEHE OISHI Motoi
EHORHRTHEDNA & 704 S LATREGE
@ELTEDR. F/70 /09— EDRBITE
BIDNAF /AT L] DHEET>TVET,
BMICIE, [ZDIEBHT 7/ 31 2B SUDNAF
IR VIZEDEBRETEOTVET,
QDNAF/YARTL. NAMFEVY, 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 ystem, Bi , DNA nano-machine

IR IESE @ HERUE  KOBAYASHI Masami
KERRISHOTEFINRI00%E VN> ERE A
TH—BTF) TRIVF—ZHAERL TV B85S
EGROEAEASHIC L. FREGEOSON
SEMAERR L. 2B H Y O AREEIRT 5.
Q A, EEA IV, SRE

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

SEEE EUGL : H#ZUE  KONDO Takahiro

# LODRTTE DREH & AR, BB
DA BT BEE N—TREMR. RE O
BRISEA T I AICET BHEETOCLETS,
ERITHAITRITIION LUMIE. 37 LU, 3
LUOBZSEEOBRE R LIV EEZ TVET,
Q 3R 2 RhE. BEF—TH—KY. REARIKFIFIIR

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

stH At ERUE TSUJIMURA Seiya
Y PEME S OREEEEL T, BILETE
TS/ MROEERIE & RISHIE, IR —
EREREEFEBHRGCET AHRETVET,
Q BRILFE. BR. NMAILI/bO=IR

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




#ME = :BhE  IKEDA Yutaka
BRARN T EBHTHRERLN TERRPER
BRI EBRLTOET,

Q EXRME. FSvITUNY—YRATL

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

H#&Z JEKHB : BIZX TAKEYASU Kotaro

ZEACREREBR RGO E RIS, S PV R
U7 RRISE EDBFHEENEH S MR R G )
(LB 7 LOBRIERIGS AT LORI %
BiELEY,

Q WL XL+ —blf. WIB(LF

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

BH {8X: B)# KODA Yuta
BOTILFERE L LRI DRI,
BLUBHTOECHEBILIC L VEDERIRT S
S TEBIESEE L ORRET>TVET,

Q NAAITIUTIV. FFERIEE. BIFLF

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

¥E{L% - I\ F Materials Chemistry and Biotechnology

JIIE® 3R : B KAWASHIMA Hidehisa
EEMERSENR LH LLSSFamEs.
LS - BHEEORSD SERLTOET,
o EHERILE. SAFERILE

We are developing a new synthetic method
of an algae biomass polymer using organic
chemistry and organic photochemistry.

Q, Synthetic Organic Chemistry, Synthetic Polymer Chemistry

WiE ¥ :BiE  YAMAGISHI Hiroshi

DFEICE < BOEEFRZERBRIHEPAG T &
le&k ) BRI EF T 2EHBRMEIOR]
EEBELETY,
Q BAFLR, Ba¥

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

DU OGN HEHRNS - S\ SN O R ENEH TS

EFEXFRAI (ME - MR FERE (NIMS) )

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

F /BT Nanostructural Engineering (423 - #8135 X MSE class)

L E{F:#¥ KAWAKAMI Kohsaku

EEREELCHET B A 7T T AEBIH
RETDERE L 15 2 BRI OWELF PRE(LE
ICEBHRR CR 1Y Ad, ERRFDRLICE
L O DERRBERICEBERET 2HREED S,

o v7hRa—. SRR ERENE. REILR. ME

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 IEx2 : 88 TAKEUCHI Masayuki

D FERHEE, OC - BF RN BINEEEE R
WAF - BDF - BOFROZDESED 71
> TEAk) THRERTMIZ 8 L BRI 23R
AL T I ERWEL. 7/ BRIEESFZA
19 %,

o, FiEME. BIFE. SFHEE

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

{E2KR =& 8" SASAKI Takayoshi
557 1 VEROF LW 2RT S/ EDRIS L
ZOILY FOZI R B - TRIVF—DHA
OISAEBiE LT, SREITIZIRE ORRY
BRI B TR E DS Lict /¥ —
bEEMTBELEIT, ThEATERTZTE
T, BIEERE. MRS, Has et 2 B
%95,

Q F/v—, BIRWE, F/7—FF9F=VR

Studies on novel two-dimensional nanosheets as a
graphene analogue and their organization into artificial
systems for state-of-the-art applications in electronics and
environmental/energy technologies, i.e., the developments
of new capacitor materials, catalysts, energy storage
devices showing unprecedented performance.

Q, Nanosheets, Layered Materials, Nanoarchitectonics

HO % : B8  TAGUCHI Tetsushi

AR ERSEETHE - BET SEBMEICE
T REBME, EHRRORETRTYILHSS A
ZAL T AR SR L. ThSDOME & MpE - XK
Bl EEHFEDE R T LITR Y BEER. A
BEL ZJBRBER T FEANER LTV,

o ARlmEERl. hEHE. 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 Engineering
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F/$@T% Nanostructural Engineering (45 - #8125 X MSE class)

P E¥: ¥ CHEN Guoping

SEEBEADOEIZ BiE L. BRBERSR ER
HRRBER IR OIRR 21T 5. EARRRERD
H5EBZABMHNRCESHE, MEsN< )y
U REROEGEHIEL ERIEEEDF DT/ - A
T ONZ=AMEL SRS /U FERIE L.
R - £k & OEBAERPEMBEEIC OV TEHENS,
Q EHEL RISHE. 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

T& &E—: 8 TSUCHIYA Koichi

FRUEER BB A PRELREERE D&
BREEMEL MBI ORERRIERA, 5
SUICT 7Ot R - A8 =FIAE L e S a1k,
EHRE(LICRT BRF%E.

o, FRVER, HillitH, FLHES

Research on the development of metallic
functional/structural materials,such as, Ti
alloys, intermetallics and shape memory alloys
by the combination of phase transformation
and deformation process, and to clarify the
underlying physics and mechanisms of their
functionality.

Q, titanium alloys, steels, amorphous alloys

#F  Fif . ZE  MORI Takao

BENAEHKE (bROY—) HHSR<FRY 2LaY
DRFDx Y b7 — U EEEFI ORI, FAREEA
RS/ ZUOBERNBGEEEEE LT, BRAK
AT EIRE EOREE - TXIVF -0
FIREEZT OV S, FICTHRTHD TDLE
FEXBICET 2RBMHOREFEZBEL T 5,

Q BT XL —, BEME. HEEILEEME

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

HEFR FE : #3IE  EBARA Mitsuhiro

RBICEE L THEEZRC S D BHAEREM A
R—bRUR—ICBET MK, Bk & DERHE
BEDHBICE ST FHITEEEPH MG ED
&A1 > 7 St C ORI RIS ER A A E AR,
Q ZX—FRYR—, EME. ELE

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

EZE BS HEHE WATANABE Ikumu

fizEtt - BEERBEMHZPOICRF LANILOD
MRIZEED S RINT 7O R E TERBDA T —
IWTEZRREHEBE T )L & LTROMREES
FOMKFIEZETHE - FRIT 2. BEEET/ILEH
BRBE(LEZHIEE D ETHIGMERE -
HHEHZIBTR T 57 70— FDBEEEZEIET.
o, IR ENRE. ETIVA—RBR, 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

ik E(S: Z4% NAITO Masanobu
FRZoME - EENE - AR - 1 > T SHEEME TRLS
NZEE - O—7 1 VOMRICET B, B
MICik, FBEES - O—F 1 Y IBDERES
RHOXRERIN - R BRI - 7O AMIE
HERMEL TIT S,

Q, R, WEE. BaFHE

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

BEE 70iE : 4% HONO Kazuhiro

T—RANL—I AV FOZI R IRIVF—-
BIENT TAVSNIHMEMRICET 238, &
REYICIE. IERN\— R T 0 R K51 T BlSE
SRR - BAEANY FEBS Y — D%, E6 1
BrRE EOEVSRERAMHORREE RTis
DERF LNV FE=ZBME LD D173,

o B, REY FOZORHE. /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

;e ot D 38 UJI Shinya

HRLANVOERRHSEEZMA L. FL2GE
A, RIEREE TR AHEARDEE - BRUFIE
HEDYMAEEITV. FREBFIREZHRERLE
SICZEDAAZ XLz ERAT 5,

Q, BnE. MW, EFIRE

Using world-class superconducting magnet
systems, we perform systematic measurements of
various physical properties in strongly correlated
superconductors and the related compounds, and
try to find novel quantum phenomena.

Q, superconductivity, strong electron correlation, electronic state

BEX f&F : H3T  HASHIMOTO Ayako

BBREFRMBEOBRRF ALY R T LOREL
INS5%EBVIMHERADIGH, Fic. ARt
FREME. REED, EEMEEORE - TRV
F—MRDZ DBERICAIS e AT LOEEE
BELTV 3,

o FEBNEFHEAN. TOBRRE. WA - TXVF—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 LWDEOEERICELN 2B L DMK %
IR T 2cHOERNGZERTHY . BRBE. ER. BX. T
FILF— RIE ER @R CRROUREBE X 2FER
NETI,

AT TT0O0Z LG EUAREE CHSEIMERRREE
ANE - MEBAREREOF v > NARICHRBEN. B—ROH
BEHNHEL L TEREISIEDOROOMRIEEZIELT 51
T UBRBEVATLERALTIVEY, AT TOTI 4
DFEEE HARBRORFRFHERZEE L. EENEHED
A=Y a VHERIITTON D HNRIBICH SN TR
TC REHDAFENSELE S, DXIICEENH
RRBEOTCTOOMREZBIRITEELZE (A I LZEW
ELTVET,

A TTOT7Z LG BERBREOHTIN BT - #BT
FROWME - DFIFOEY T TAT S LICHIHRREME - #
HIZISAIDNREENTEY AT TTOTSLICFIBY
LHEDIEEDG L TEESZREIT 2 LB TERT,

FREETEH
SPIRBOME - MHIFEIF— | 1l (&18B6) ROY
B - MR ITEEFRIAZE IACIBIACIBUNANIB (B384 Z &S L.
LR ERE L CGANBERURKARICERT BT &,
fefe U, ERMRICE L Tl BNrREle tF e R
BHENFHEITOVTE, —EULEFTNERY 26DET B,
BE5Y 2P BT (TP,

ZnS/SIORGYZERFESTP T1300CHEALT
BSNI6EMF7 S &
SONFRABEMEEDZNS 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 1300C

NIMS %58 - METF
B2095 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.

RFUNIVTHBRI A VEY RREZES I
BA_EENSVIRY

An electric double layer transistor using an atomically flat
diamond surface
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Faculty Members and Research Fields

BE - ESZvIMETIE Metals and ceramics

48

BE = $UZ TAKANO Yoshihiko
SEBEEE, 4 VTS NBEEG, SRB
. BISBIEEE SBESDEMMZ, &/ 7
o /a9—%SA L. HEORBHAERR L5
BT\ RDRER, BIEEE, 41 VEY R A—
RYF /) F1—TEEAVHEF. BRVBEER
F EBFEY MEORRERLT,

Q BInE, +/77. HMEEE

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 70iE : B2 HONO Kazuhiro

T—RANL—=Y AV FOZI R IRIVF—-
BEATF TAVSNIHMEMRICET 2358, 2
REICIE. IERN— R T 0 R K51 T BlSE
SRIEMA - BAEANY FEEBSt Y —DRE. E6 1
BrRE EOEVSRFERAMHORREE RiTis
DEF LAV FE=BME LD D173,

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, ic materials, spi ic materials, ture analysis

#F  Fif - MORI Takao

BENGEHRE (FROY—) HE<ERY B1LE1
DRFDxY b7 — U HEEEFI ORI, FARAEEA
RS/ IUOBERNEBGEEZEE LT BAK
ABMRLEMEE EORIE - TXILF RO
FREREZT OV S, FICHRTHDH TDLE
FXBILICET 2RBMHOREFEZBEL TV 5,
Q FAIXILF—, MEME. HEEEREME

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

EE BE . HERIE WATANABE lkumu

Rzt - BEERBEMRE T RF L ANILD
MREZEED S RINT 7Ot R E TERBDA T —
INTEZREREREET )V E LTRORIZEE S
FOMRIRFIEZ ST - TR 2. BEBETIVEEK
BRB(LEEEIEED T & THIEMBHE -
FRIEHZIB~ T 27 TO—FORREBIET.
o ISR EAR. ETIVA—RFIR. BES#EL

We have developed a computer aided
engineering framework to accelerate material
research and development, based on multi-scale
and multi-discipline modeling to characterize
material behaviors and properties. We focus on
especially structural materials for automotive
and aviation industries.

Q, Nonlinear computational mechanics, Model-based
development, Mathematical optimization

& &E—: & TSUCHIYA Koichi

TR EE TRECEY. PRELRE SR EDE
BREEMEL MR ORERRRERA, 5
ST 7Ot R - i8R =FIA LS Haet.
ERE IR BRA%.

Q FAUER. BMME. FREES

Research on the development of metallic
functional/structural materials,such as, Ti
alloys, intermetallics and shape memory alloys
by the combination of phase transformation
and deformation process, and to clarify the
underlying physics and mechanisms of their
functionality.

Q, titanium alloys, steels, amorphous alloys

=% B HIE  MITANI Seiji
SETEERE 7O X EBVZETLAILOE
AT ORI S £ UFHRRMEE D+ / R —
JBSHRDAIR, R 8 2 BEE A%
RITET B3 LUATRISAED TS - HHgE DX
AP E =N

Q REY FOZY R, Btk /8l AEVEE AEVHEES

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

Q, Spintronics, Magnetic nanostructure, Spin transport, Spin-
orbit coupling

ME §2— : #3I8  UCHIDA Ken-ichi

AEY Oz AMBERTXVF—T2OREESE
[RE>AHOY FOZY R ITET BMREEITT D,
BRIIROBER - AR ERE L T Bkt
MEPREY POZ I ARFICFEOH T IRIVF—
THEE L ZOGBICa T ERR M2 18R T 5,
Q ZEY FAZYR. REVi. BELMH BRIFILF—TH

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



2 Nanomaterials

{EQKR =5 BUE SASAKI Takayoshi

927 VBLOH L2/ IEDRIE S 7
DILY bAZI R, BE - IRILVF—DHEDG
BEBE LI, BB DBIRYIE T8
it AW TBIEEFOE Lic /¥ — b aEk
TRHEEEIL. TNEATERET R LT SHkke
FEA MRS BTN BRT 2.

o F/v—F, BRME, +/7—FT7VF=VR

Studies on novel two-dimensional nanosheets as
a graphene analogue and their organization into
artificial systems for state-of-the-art applications
in electronics and environmental/energy
technologies, i.e., the developments of new
capacitor materials, catalysts, energy storage
devices showing unprecedented performance.
Q, Nanosheets, Layered Materials, Nanoarchitectonics

B . 88 TANG Jie

9271V A—IN\—F v\ 2 PFE LB EE
R/ DA EWo e /R RIR - SHE L.
ZDYERARETV. RO OREZE (5]
EHL. BFHEE - TXILF—T /N1 ANDIEH
EESH TN D,

Q SEEERTS /HBh 957 LY RUN—RYF/Fa—T.
BRI

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

GH B ISHI Satoshi
BREVNEGF /BE=FRET L. FEeFERE
HRIH LTz HEEE DN DB MY
& ISRICEY %%, BAEMICIEY I 2L —
VI VERREFTV. AEITUTIVEBEREL
Y. KB KBERDENEF A% B8 LR
Z1T D,

Q F/HFE, AEITUTIV, TSXEZY R, KBTH, KBTH
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, Metamaterial, Plasmonics, Photothermal
conversion, Photoelectric conversion

Sl e HEBURE  YOSHIKAWA Genki

WlhnFRbt >y /YR 7 LRI L. AR
THE—REED [IRE | DHFRIFE(EBRET 2,
THISARMALE LT /AU TOMFREN

PIRREG ENIVAT 7 PERNOE#Z Big
T W - LT - YT - T2 - BEF - UEAR
FEME.

Q F/ AAZAIVEY Y. BREVY. MET 28

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

HEH RE:#d8 TAKEDA Yoshihiko
BEES WA L BEE - BT/ HEHEOD
SR I BEREISE. BFEIED
BIoE, 4EM( 4> E— LR EERE L+ /18
HEDBIER O - EHFHR DREE - #EAE(L.
EEDNFRBVF /MBS EFRIR L
BN SR DY R,

Q, JHRAAFHE, T /#HH, 1F7E—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

gl %065 : #U¥  NAKAYAMA

Tomonobu

EBELRIVF IO—TEMRS LURHDF /B
EFEDBE ISR, hlcky, BmgHRITE
GEERMMZEHE L. TNEISHY 5854
BORER S/ T/ X BRI Y b T — T
BiElc o/ A7 —)Uigeea #dmd A I ATHIEE
iz EDOMERAEZITS.

o EMERINERE. +/77/0Y—, SEHEETO— JTRME

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 interigent
materials.

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

B &F : H34E HASHIMOTO Ayako

BB E T IEMBOBRRFEP Y AT LORARE
ZTNS5ZEBVWEMRBERADGH, Fic. AR
RHEHE, PEBE SRS OB - TV
R DF DFEERICEIT ey AT LDEES
BiEL T\,

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

SR = — 2\ SN O B H S S
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B - £AHEITE  Organic-and Bio-Materials

Il E{E: %% KAWAKAMI Kohsaku

EXRZEELCHETHTATHY A I ABEMH
RETDOERE L5 BRI ORI FPRELT
I EREARR TR 1Y A BRRFOR(LICE
BLODEXRBRICLER S 2HMREHEDD,

Q V7 hea—, 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

BHO 3% : 8 TAGUCHI Tetsushi

A EREETHAE - BET 2EEMEICE
I HERME, EHRADRE R CTYILH ST LA
ZbT ARG L. ThSOME & iiE -
Bl EBHFEDE DT Lic kY BBEES. M
AR BHBRERT Y MEARBRBEL TV S,

o NHMRES. NERE 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

PR E¥: ¥ CHEN Guoping

SEEENOSME Bis L. EREEREMR &
EHMRSEERIEM R OIS A 1T 5. ERTRINIES
DFHSGZZABMEROEEMR. BlEA<
b o RESROEFREEAR. EAHEEED T O
F/ AT =AM EAEREE S/
RFHEAIH L. A2 - & OEEIEROEEE
HITDOWTEAND,

o kiR, RIBHE. EREE

Research on tissue engineering scaffolds and
stem cell function manipulation materials is
carried out. Porous and hybrid scaffolds of
biodegradable polymers, biomimetic matrices,
nano- and micro-patterned functional
biomolecules and biofunctional nanoparticles are
prepared to investigate their cellular interaction
and application for tissue engineering.

Q, biomaterials, scaffold, tissue regeneration

A IEZ:3IE TAKEUCHI Masayuki

DFRHEAE. - BFHEEN. BNGEHETRTE
DT - BDTF BOFROZDEEEDITH A
> TR THEEHE A E L T, SRICE D3R
HAVE T ERBVEL. 7/ BRIEDEEE
He %,

o BHHE. BHFLE. HFHH

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

ik E(S: 242 NAITO Masanobu
FRZoME - EEIE - AR - 1 > T SIEEME TRLS
NZEE - O—F 1 VIMRICET %, B
BICik, FBEES - O—F 1 Y IBHOERES
RHOXRERIN - R BRI - 7O AMIE
HEREL TS,

Q, RifiEE. WEME. BaFHE

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 IR E3¥  EBARA Mitsuhiro

FHITISE L CHEBZELE 2 HHERM R
X—hRUR—ICET MR, Fwbih & DEFH
BEEDHBITE DT, FITEEEPHRIGE ED
&1 > 7 Sl CHF R Be i ER R E AR,
Q, A% — FRYR—. EFRMHE. &k

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

JUDAVF ) DAV DEFEMRERE
B S <V oXERA U FHlO%RTF
SEM images of silicon nanowires and
a schematic illustration of the characterization
by micro-Raman spectroscopy

ARFUN)VDOBERIHEIC K > TR A / BEFZEIR T SXER
Molecular beam epitaxy and sputtering equipment for developing
new magnetic materials and nanostructures




FE &t E® Ul shinya
HRLAVOERBRISEEERIE L, #4751
S, BB TR, RO - B
5 EDMERE LT, SIRBFHRERRLE
BICZDANZ R LERET B,

Q, BiniE, WM. EFRE

Using world-class superconducting magnet
systems, we perform systematic measurements
of various physical properties in strongly
correlated superconductors and the related
compounds, and try to find novel quantum
phenomena.

Q, superconductivity, strong electron correlation, electronic state

WO 1555 - WS YAMAGUCHI Takahide

A VEY RO EL EDRIRBFHHID
ERE ORI L MHOIZ -7 GREEED
LTAREME T /N1 ADAR, BIZIE. BIERES A
YEVRESVIREPEAVEY FOREK - 22
At 2 —%E ot BFRFORF. BR - RF
1RO SR MRS T1T7 5.

O F/HAIVR, FAVEYF. 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

FE B BU%  FUKATA Naoki
SRS/ REBEICES L LESR - NS
BHERME T BRIERDEEE ~ S > DR 247
BHEOT 2 VF— T BE L iRt &
KT DI HOEBATEAEERRE L. 7/ \ RFIHRE
TOSERREEET 5,

Q HiEtk, TRIVF—MH. F/H#E

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

¥IET2 Condensed Matter Physics

A BE : 348 HU Xiao

MEFOERLSHFE L, WIEME - MERFD
FLWTOYT« 7OREEELCT. BNEF
HEEDRIRERERL TS, RATIF FRAI—
EX—T7—RFELT MEROBEFRECEHRE
R CORENIRRD ~ RO A VRFIEDRIRL & 287
[T WA TV B,

Q MiEE#R. FROVAIVER, EFHEE

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

Q, condensed matter thoery, topological phenomenon,
quantum functionality

HE(FHFEITE  Semiconducting Materials
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Master's / Doctoral Program in Materials Innovation

ERITUTIVAA /R=2 3 2T 0T 5 L, 202086
ARREAEREEREZM T OT T LARICBIT LEHRIND
TOUSLTY, BRI - #5450 WIhEDA
HHICLDDERER I —XTY,

AIA—RATlE FRBERBTICHIFHHA v TLAILOH
RIRE A FAICIRME L. BN EHICDED 23R F Rl

DRI, ESITIFEZE N EITASITEBERMICEE TESA
Mtﬁﬁ&ﬁiﬁbii
AHEM. PEE ﬂﬁ;ﬁ?ﬁ‘éf? BAMEATEL SOhRERAHL A

BNA AR t@% xR REIIVF—ICHRLMED
A/ N=2 3 vERLE U’: UF21SLEGOTHY. #HE
PEIF B INTRETITONE T,

ETFTNFEABICL BMERG. MEHLE ERmMI R &
FRAWTBERET. SOICRBRICHE - 7/\1 X &2 2E8E
BICOWTERZ LW FEARH & —RIFEREDIBEDT.
BEFEEMNMRERICERLET,

BIETEN

NIERRE TS

1 B4 HEYBERNEIOF 1A BLUEREBTUT
IWRA S RX—2 3 VERBFBORRIMEENMES L. 308
MU EEEST 5,

2 ELTHMYDESE  1ORXEBEMAEE LIRITELS
Zieth L. REERICEERINXEL (TF) OFMAHE
5ENn%, BELHRYXOERIEHHARE2FENKICERT
BHTEEBELTBHN BNcEELT LIFfcERH5N

B 2ERBELR/YDBEEEZRITDHENTES,

%HE%EWTE#F
| PRESD  RPRBERNBERYOBEERIL. E
HICHANE R (FBE) LTEVDEHET 5.

2 BTRYEE BRI ERN LRBES SURKEH
BICEMINIBL (T5) ORUMREEND, B1H

XOEEIFRIFFRIEIFRICKRET 5 L2 BELT DD

BNHZRERE LI e L0 o NTcEId. BIARRZ 15
M ERBRIIBEORUZEIGY 5 LHRRETH 5.

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

IXRILF—ETZE Energy Materials Engineering

RIEMETE

_—a

Fi: S :#IE  SUEMASU Takashi
BEESEAGE R, ABHEOER, H&
U, AUV FNA 2 & B8 LI BRI O
R BRSO

Q @R, ABEH. BEME., REVFOZVX

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

SRIEREYIEY  MIEF DEAH S TRV F—RIER
FWFILAFVEMME S YD LAA 2 E)
E, BRABEN, ABTEME) ZHEET 5,
HERN S, BFE— LZEMELTATHEHME - B4R,
TINA RADFEET 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.

B 10iE B8 G4
HONO Kazuhiro (NIMS)

T—RAML—V AV FOZI R IRIVF—-
BEASTTAVSNIHMEMRICET 2358, 2
T IR N\— R T 0 R K54 TBBEE
SRR - BEANY FEBStY—ORE. 56+
BERREFELEVSRFEREMA OB E &k
DEF LNV FEERELDDITD,

o Bt REY FOZORHE. F /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

Environment-friendly Materials

BA EXEB: ¥ SHIRAKI Kentaro
BUINGBITA— )T 4V TEIES S INA AR
F U7 ILADRSH,

QAVINVBEBEHR, ZVINIET+—IVvT1 T

Control of protein folding and development for
novel nanobiomaterial.
Q, protein solution, protein folding

WA ¥ : 48  YAMAMOTO Yohei
UFRRR TR, /1 HBDTF (ERESTHLUES
F)DSEBRBTF S/ BEEOBESEORE, HE
UIERL L DFEAHICE BT/ 731 ADFERLE K
BFME - T2 F—ZRICET AR TLET,
Q, BFESH. BT IN1 R, 17 OHiRSE

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

=y

R T8 : ¥ NISHIBORI Eiji
BERT | BRI mmET e ZFA LB DR
FEG BFDHOMERIC K S ERFHT.
Structural Materials Science: Accurate
structure analysis in materials science using
the world-leading synchrotron X-ray facilities
(e.g.SPring-8).

B £ HEBIE  SAKURAI Takeaki
(BB S A RRILEGEE B AR
BHOSHREICET B, /ST —YEhET
I BV BRI

o KBREM. NT—FEGERF. BRI

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

& Fi - 3R (M)
MORI Takao (NIMS)

BENGERE (FROY—) B ERY 2(LEa
DREFDxY kT —7EEESI DI, FRE A
8 /- TUnBEENEEEELE LT BRE
ABMRPLEMMR G EORE - TXILF RO
FREXEZIT O TV %, BICHRATHD TDLE
FRBIcES 2ABEMHORHEZBIEL TV %,
Q BT RIVF—, ATIEL HEEEEEE

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

ot iER - BdE  NAKAMURA Junji

KRERENFEEBVMERISAH =L (FX
TADRERATZIR) DREF - pFLANILTD
fRBR S Z DM BICED MEEMMEDOFRET, &<
[T BN BRI, CONST7ILa—)IVEE/MT
S hIVRUTOREAA IV RIEE,
o S, BETXVE—MIE. RELS

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

ho#m  ZEEA : EEUR  KANO Hideaki

G S U DHERNEFH LODFAA—I
TEDRFE L EHRE - ERNE DA,

Q, STV, FFHF. RFAA—IVT

Exploring new frontiers in biomedical molecular
imaging using nonlinear Raman spectroscopy.
Q, Raman spectroscopy, nonlinear optics, molecular imaging
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Environment-friendly Materials

sEdE MISh : #3® KONDO Takahiro

3LV 2T E DG SRR, B
SMEERET2ER F—TREMHE. KETO
(ER2RISGHEA T2 AT BHHRETOTCVNE
To REBITHRITRITIIDF LWIE, FHLLE
fii. #LOBAREEDOREZERR LV EZEZT
WET,

o #i#H 2 RAMHE. BRF—TH—RY, RARBEFAFTIVR

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% TAKEYASU Kotaro

TRACRERRSRRICPRBEIRIS. S 3V E
U7 ARIGE EDBFEEN &M S MR R 5% YR
EERITTN #FLOBERIEY X7 LDAIEZE
BELET,

Q RFIXIVF—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

IR IEZ - 848 (MH4EH)
TAKEUCHI Masayuki (NIMS)

D FERHAE OC - BF RN BIMGEEE TR A
WAF - BOF - BOFROZDEEED 7T A
> TERL) THERERTM %38 L . RICIZ 23R
BaAvEThERWEL. T/ ERIEENTER
9%,

o HHH. BHTFLR. 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

Electronic Materials

KE 8= :#¥ OHNO Yuzo
NERET S /BEDET - - AL MEDRE
BB, (ENBERM A kB T+ / H#E
(EHBITBREY O — L ADHZE,

Q REY FOZV R, ¥EHEFIEE

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

Q, spintronics, semiconductor quantum structures

2 [R5k : 4% TOKURA Yasuhiro

FEgERLE LIc T /R TOBFEEER. IF
FEIA S S0 X, BEBFROIC—L>
AEBFHEE DAL EEY,

o BFHE. EFME. FTEGHHNE

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

2 Mo

\

7D

At Bt RIS TSUJIMURA Seiya

T PBEMEEDORREZBIEL T BIOETE
RET /M OBBERRBA L RISHIE. FFICBER—
BREREEFRERISICEY 5HRETVET,
o BHILH. MK N(4ILbA=s2

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 ¥ : BhEX  YAMAGISHI Hiroshi

DFEICE < BUVEEFRZERICEPAG T &
T8 BNk EE T 5ERESMEOR
F=BEELET,
Q BAFF. 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

AlE AR R (RS
NORIKANE Yasuo (AIST)

FITGE L CER S RIEBZ (LT 598D, 8
EEHRTDMESE. LD FOT T -
ARk - HBED S

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

Q, Organic photochemistry, Photofunctional materials,
Azobenzene

[IEH &:#d% OKADA Susumu

STEMBERZFOFEZRV S/ Ry —IUED
nERRET SRR, flc. DF. T/ AT — U
& EfERm REDOEBFIILAER,

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

PR #8F : 4% TOKORO Hiroko

ERBEHECC BRI Z T EHAEANRMELE L
T, AR EDNEBRIBITIEE LTI -
WRH - BROGEDNRLT 55 E. FREME
REZETIMHORREZTOTVEY,

o Efktntt. 1S, 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



Electronic Materials

RE RBA: 4%  HASE Muneaki

B/ WA L —Y—FB\ e/ EiEEo et —
LY bad, RXUOde—L > MMEAEISE LB
BT /N1 ADEI.

Q 7Lk —Y— BEERRK, Ak—LUFT+/>

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

HA {8 #Z4E TAKEUCHI Osamu
EETO— TEMEYRIE/ VAL~ E
FHEOFHEEMERE L. T NE TITHEOER
WS RRAT AR LIz, ZhOFEERALT
F/ R — IV TOMRRZE. 3 LUMERERT - 4
BRSO 2D DERFIEE TS,

o, F/79v/0Y—, sl KBV 7 MR

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

Q, Nanotechnology, measurement science, hardware &
software development

7I7VY J1vh K9VY hAF4UF : BhER
AFALLA, Jessica Pauline Castillo

BERDEBVNTIEDNS A —2%EFHT L,
BLUFBHREOMBICHSIFHF v T HAF 3
I REEES DR

o EIREFEHABIE - BFERTS

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

=E B2 3R (M

TAKANO Yoshihiko (NIMS)

SIRBEEA, 41 VE Y NBEEG, SKRBGE
. BiSBInEAHG CBBEDERMER. +/ 7
7/ 0Y—%GRL. MRORRETIB L
BET )\ ADRIF, B8k 41 VEY N A—
R/ Fa1—TFEEVHAERT. ERMER
F.B2FEY NEOHREREDLTO.

o BEE, +/74. HERE

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

Q, Superconductivity, Nanotechnology, Materials Science

% e 2R (ER

YUASA Shinji (AIST)

b2 RIVEESIES (TMR) %2 FPMR AMZHG
& LIEREY bOZ Y ARFOMEREH.

Q ZAEY FOZV A, BRI, MHEEZE

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

HIER ZEA : 8 YANAGIHARA Hideto

AEY FOZY RO, &R BRI
SERRE AN e T\ AR L ST,
oL BMELM, TERFS vILEH, 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

BEM i AEBUE FUJIOKA Jun

FLUVRIEREE. RO AINEDRRK S
F o o - BWIIEICRI T BESR. StimtiE SR, ERE
MMERIE. SEFRIEZ G L TH L EFIE -
HREMDRIRZETT D0

o, tROTHIVINE. BENETR, (ERWES

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

Vy—=ZV VY7 ¥
SHARMIN Sonia

HRAFHAREMEMRDOY 2 L— a2 &
VO IRB AR LD AR
o B, MSHFIMR, X RITT %

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

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

=@ A - R ()
MITANI Seiji (NIMS)

BETERRE 7O AEBUVEREFLNILORE
IR ORER S K TR G/ R —
IVIBERDAIE, REVERDRE HEEEM
RICET 25 LOMRIEEEDRER - HHEHRE PR
Y 0= ZARFADER,

Q REY FOZY R, HitkhT /H8E. AEVER, AEVHERS

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

Q, Spintronics, Magnetic nanostructure, Spin transport, Spin-
orbit coupling
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Features in Edcation

KBEHRIEHEFTOIS L
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£9. EAENICIE. FENERFMEFHOTIFZRFMTIO0T S
L. BFUOBERZM IOV LADIGREBVET, 270
TS LIE BEBERRPETETFRN—TY 3 VviEL. BF
PERYE - IEOBADL ST R— L KR 44—+
BANMEERT H2HEETVET,
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ATOT T LOBEE LT, EHaifiREEE\DIESL R
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EEH S, BRI E & EHEH S (NIMS, AIST,
KEKBRZEE) | £ 2 HIB5

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) 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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.. Tomonaga Center for the History of the Universe

www.pas.tsukuba.ac.jp/"TCHoU

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:

1 Division of Elementary Particles
(Chair: TAKEUCHI Yuji)

[ Division of Quark Nuclear Matters
(Chair: ESUMI Shinichi)

1 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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Research Core for Mathematical Sciences
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http://rcms.math.tsukuba.ac.jp/
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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
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equation obtained by computer
assisted proof
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KAKEHI Tomoyuki Master's / Doctoral Program in Mathematics 17
KAMATA Toshihide Master's / Doctoral Program in Chemistry 31
KANAZAWA Ken Subprogram in Materials Science 41
KANBARA Takaki Subprogram in Materials Science 43
KANDA Akinobu Master's / Doctoral Program in Physics 23

KANEKO Hajime Master's / Doctoral Program in Mathematics 16
KANO Hideaki Subprogram in Applied Physics 33
Master's / Doctoral Program in Materials Innovation 53

KARIYA Tsuyoshi Master's / Doctoral Program in Physics 25
KASAI Hidetaka Master's / Doctoral Program in Physics 24
KASHIWAGI Takanari Subprogram in Materials Science 41
KAWAI Takazumi Master's / Doctoral Program in Physics 26
KAWAKAMI Kohsaku Subprogram in Materials Science 45
Subprogram in Materials Science and Engineering 50

KAWAMURA Kazuhiro Master's / Doctoral Program in Mathematics 16
KAWASHIMA Hidehisa Subprogram in Materials Science 45
KIGOSHI Hideo Master's / Doctoral Program in Chemistry 29
KIJIMA Masashi Subprogram in Materials Science 43
KIM Hee Young Subprogram in Materials Science 42
KIMURA Ken-ichiro Master's / Doctoral Program in Mathematics 16
KINOSHITA Tamotsu Master's / Doctoral Program in Mathematics 17
KIZUKA Tokushi Subprogram in Materials Science 42
KOBAYASHI Masami Subprogram in Materials Science 44
KOBAYASHI Nobuhiko Subprogram in Applied Physics 34
KOBAYASHI Wataru Master's / Doctoral Program in Physics 24
KODA Yuta Subprogram in Materials Science 45
KOHAGURA Junko Master's / Doctoral Program in Physics 25
KOIZUMI Hiroyasu Subprogram in Materials Science 42
KOJIMA Kazutoshi Subprogram in Applied Physics 38
KOJIMA Takahiko Master's / Doctoral Program in Chemistry 28
KONDO Takahiro Subprogram in Materials Science 44
Master's / Doctoral Program in Materials Innovation 54

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 23
KUNO Nario Master's / Doctoral Program in Physics 21
KURAMASHI Yoshinobu Master's / Doctoral Program in Physics 20
KURODA Shinji Subprogram in Materials Science 4
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 LEEViadimirYa. 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 22
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 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
MIYAZAK| Naoyuki Master's / Doctoral Program in Chemistry 30
MIZOGUCHI Tomonari Master's / Doctoral Program in Physics 22
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 23
MORITOMO Yutaka Master's / Doctoral Program in Physics 23
Master's / Doctoral Program in Materials Innovation 53

N NABESHIMA Tatsuya Master's / Doctoral Program in Chemistry 29
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
Master's / Doctoral Program in Materials Innovation 53

63
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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 21
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 23

Master's / Doctoral Program in Materials Innovation 53
NISHIMURA Shuniji Master's / Doctoral Program in Physics 26
NISHIMURA Yoshinobu Master's / Doctoral Program in Chemistry 29
NISHIZAWA Hiroaki Master's / Doctoral Program in Physics 24
NITTA Tom Master's / Doctoral Program in Physics 21
NIWA Hideharu Master's / Doctoral Program in Physics 24
NOJIMA Yuki Master's / Doctoral Program in Chemistry 29
NOMURA Shintaro Master's / Doctoral Program in Physics 23
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 22

Master's / Doctoral Program in Materials Innovation 54
OKAMOTO Dai Subprogram in Applied Physics 37
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 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 Keishi Master's / Doctoral Program in Physics 26
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 36
SASA Kimikazu Master's / Doctoral Program in Physics 22
SASAKI Kenichi Master's / Doctoral Program in Physics 26
SASAKI Kazunori Master's / Doctoral Program in Chemistry 30
SASAKI Masahiro Subprogram in Applied Physics 33
SASAKI Takayoshi Subprogram in Materials Science 45

Subprogram in Materials Science and Engineering 49
SATO Koji Master's / Doctoral Program in Physics 20
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 24
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 24
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
SUZUKI Hiroaki Subprogram in Materials Science 43
SUZUKI Shugo Subprogram in Materials Science 42
SUZUKI Yoshikazu Subprogram in Materials Science 43
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

TAKEDA Yoshihiko Subprogram in Materials Science and Engineering 49
TAKEMORI Tadashi Subprogram in Materials Science 42
TAKEUCHI Masayuki Subprogram in Materials Science 45
TAKEUCHI Kiyoshi Master's / Doctoral Program in Mathematics 17
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
TAKEYAMA Yoshihiro Master's / Doctoral Program in Mathematics 17
TAKEYASU Kotaro Subprogram in Materials Science 45

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 22
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
TOKO Kaoru Subprogram in Applied Physics 36
TOKORO Hiroko Subprogram in Materials Science 42

Master's / Doctoral Program in Materials Innovation 54
TOKURA Yasuhiro Master's / Doctoral Program in Physics 22

Master's / Doctoral Program in Materials Innovation 54
TOMIMOTO Shinichi Master's / Doctoral Program in Physics 24
TOMITA Shigeo Subprogram in Applied Physics 35
TONG Xiao-Min Subprogram in Materials Science 42
TRAORE Aboulaye Subprogram in Applied Physics 36
TSUBOI Akito Master's / Doctoral Program in Mathematics 18
TSUCHIYA Koichi Subprogram in Materials Science 46

Subprogram in Materials Science and Engineering 48
TSUJIMOTO Manabu Subprogram in Materials Science 41
TSUJIMURA Seiya Subprogram in Materials Science 44

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

Subprogram in Materials Science and Engineering 48
UEDONO Akira Subprogram in Applied Physics 36
UJI Shinya Subprogram in Materials Science 46

Subprogram in Materials Science and Engineering 51
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 21
YAJIMA Hidenobu Master's / Doctoral Program in Physics 21
YAMADA Yoichi Subprogram in Applied Physics 34
YAMAGISHI Hiroshi Subprogram in Materials Science 45

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
YAMAMOTO Tsuyoshi Master's / Doctoral Program in Physics 26
YAMAMOTO Yasuhiko Master's / Doctoral Program in Chemistry 28
YAMAMOTO Yohei Subprogram in Materials Science 44

Master's / Doctoral Program in Materials Innovation 53
YAMAMURA Yasuhisa Master's / Doctoral Program in Chemistry 29
YAMASAKI Shinya Master's / Doctoral Program in Chemistry 28
YAMAZAKI 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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