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The Vision and Mission

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

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

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

Our Degree Programs are designed on the basis of these

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

1. Degree Programs in Pure and Applied
Sciences

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

1) Our school’s mission

The Degree Programs in Pure and Applied Sciences
consist of five degree programs: Mathematics, Physics,
Chemistry, Engineering Sciences and Materials Innovation.
These programs, with several other degree programs,
form the Graduate School of Science and Technology of
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the University of Tsukuba. We also aim to develop research
and educational activities by partnering with nearby
research institutions in Tsukuba Science City.

Modern sciences are based on facts and logic that everyone
can accept and are driven by two main motivations. One
is intellectual curiosity, and the other is a mindset that
seeks to usefully employ scientific findings in society.
The former is an internal motivation, while the latter is
oriented externally. Although pure and applied sciences
put different weights on these two motivations, they
are complementary and do not contradict each other.
We find many examples in which breakthrough findings
obtained by purely scientific curiosity become useful
industry applications. Also, purely academic theories
can only be proven by state-of-the-art and cutting-
edge technology. What this implies is the importance of
interdisciplinary communication among different areas.
Our school’s goal is achieving such exchanges, and we
are ready for responding flexibly to meet the needs of our
rapidly changing society.

One of the features of our school is the unification
of pure and applied sciences. After finishing their PhD
courses by pursuing scientific achievements in their fields
of specialization, we believe that our graduate students
will be ready to overcome any unexpected difficulties or
unknown problems in any area in future.

2) 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. 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
+ Hydrogen boride research center
« Center for Computational Sciences
- Center for Artificial Intelligence Research
+ Plasma Research Center
« Center for Research in Radiation, Isotopes, and Earth
System Sciences
« Alliance for Research on the Mediterranean and
North Africa
- Life Science Center for Survival Dynamics, Tsukuba
Advanced Research Alliance
+ R&D Center for Innovative Materials Characterization
+ R&D Center for Zero CO, Emission with Functional
Materials
+ Research Facility Center for Science and Technology
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.
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3) Inter-Institute Research Collaboration and Exchange
University of Tsukuba is a focal institution, located in the central
part of Tsukuba Science City, which enables the faculty members and
graduate students to organize various kinds of research collaboration
programs and to attend joint seminars together with scientists and
engineers in national and private institutes in this city. Frequent
research exchanges have been made with the following institutes:
National Institute of Advanced Industrial Science and
Technology (AIST)
National Institute for Materials Science (NIMS)
High Energy Accelerator Research Organization (KEK)
Tsukuba Space Center
Japan Atomic Energy Research Institute
(Tokai and Naka Research Establishments)
In addition, the number of private institutes established in the
Tsukuba area has remarkably increased in recent years. Research
exchanges with them are also growing active.

4) Cooperative Graduate School System

The Degree Programs in Pure and Applied Sciences employ the Cooperative
Graduate School System, under which they invite as cooperative faculty
members researchers to work with research organizations located in Tsukuba
and other cities and engage in research, instruction, and other activities,
while making the most of the research environment of these organizations.
Students can conduct research and receive instruction in the excellent
environment of each of these organizations, which boast the latest research
facilities and functions. In principle, students shall study all subjects that they
are required to complete at the University of Tsukuba.

5) Collaborative Graduate School System

The University of Tsukuba employ the Collaborative Graduate School
System, under which it works with research and other organizations
to establish a council, and with this council as their parent body,
faculty members, researchers, and other personnel affiliated with these
organizations collaborate in the operation of the Graduate School. This
industry-government-academia partnership that provides a place for
human resource development further enriches education and research
at the Graduate School and improves the quality of students.

Since 2021 academic year, the Degree Programs in Pure and
Applied Sciences have been operating this system for the Master's /
Doctoral Program in Materials Innovation.

6) International Exchange

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

7) Foreign Students

Degree Programs in Pure and Applied Sciences/Graduate School of Pure
and Applied Sciences actively accept students from overseas as Japanese
governmental (Monbukagakusho) scholarship foreign students and ordinary
foreign students. As of Dec. 1, 2024, there are 186 foreign students in
total. Many foreign students complete degrees every year. Some services are
provided to cater for the needs of foreign students. Japanese class is available
for foreign students, and a tutor is assigned for every foreign student on
demand.
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Mathematics
YMIBFRTOT 5 A
Physics
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Chemistry
BT -YPETZEUIO0354
Applied Physics
ICARETE : :
205 L Y- FIFVTTIOITSA
Engineering Materials Science
Sciences

NIMSERYE - MR TEY T TOTS5 L

Materials Science and Engineering
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Materials Innovation

2% Doctoral Program EUSTIREIRZI  The Degrees Granted

HEZMIOTS A
Mathematics

YIBFZEM O35 A
Physics

L2705 A
Chemistry

BT -PETFUIO054
Applied Physics

ICARETS
FUTOTS L
Engineering Wi - F IR OS5 A

Sciences Materials Science

NIMSERYE - MR TFEY T TOT S5 L

Materials Science and Engineering
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Materials Innovation

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

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

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

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

https://talc.ims.tsukuba.ac.jp/

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

https://Awww.t-imi.org/

[FIHAEERE] BT (BE)
Master of Science

[fAERE] BT (E3)

Doctor of Philosophy in Science

(FIfAEREE] B (EF)

Master of Science

[eHARiE] Bt (B%)

Doctor of Philosophy in Science

[FIfAERIE] X (EF)

Master of Science

[HAERE] B (E23)

Doctor of Philosophy in Science

(RIfAEREE] L (T2
Master of Engineering

(kHARiE] B (T

Doctor of Philosophy in Engineering

(FIHEREE] &L (I3
Master of Engineering
[BHIREE] BT (I

Doctor of Philosophy in Engineering

[efAERE] B (T2

Doctor of Philosophy in Engineering

(FIfAEREE] X (IF)

Master of Engineering

(eHpRiE] B (T

Doctor of Philosophy in Engineering
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3. FPHEOER

Vocational Statistics

{1 SES#E Doctor's Degree Awardees
(1) B EFIZHFREE (5F02 — 55 E) Degree Programs in Pure and Applied Sciences (2020-2023)

e o BE =S REE fRE ZDAfth
#I% Doctoral Program Total Number Industries | Public Service | Researchers Others
6 1 2 0 0 3

HEZMTOTS L
Mathematics

ﬁﬁ§$ﬁ7”7fﬁ 17 1 6 1 7 2

By 8 8 0 3 0 2 3

SAEISSMIOI5 A 49 1 11 5 10 22

Engineering Sciences

Materials Innovation

(2) BEBYERISHZEFR (BFITT— 55EE) Graduate School of Pure and Applied Sciences (2019-2023)

Hor £ B3 RBE HRE ZDfth
& Doctoral Program Total Number Teachers Industries | Public Service | Researchers Others
13 3 1 1 7 1

HFEY

Mathematics

L
e 17 2 4 1 7 3

{EFF,
Chz_mistry 17 0 10 1 2 4

EF - YETFFK
Applied Physic;?_ 26 1 7 1 5 12

Materials Science

FIVAIVA - F /77 ./0I-8FY
Nano-Science and Nano-Technology 18 2 4 1 5 6

R i 47 3 10 2 19 13

Materials Science and Engineering

B /#7095 LRIBTSEE
Number of Doctor’s Degrees Granted
100
=z
Mathematics

HTEs
Physics

1k
Chemistry

BF - pEIF
47 Applied Physics

42 40 'y W - SFIE

Materials Science

60

| | FIYALIVR - F/FH/089—

Nano-Science and Nano-Technology

‘ 1 P - ‘ ! -~ WH - BT

Materials Science and Engineering

‘ IIEII%??'J?JLX{//\‘—°/3>
‘“*h Materials Innovation
SHMTEE 25E 3EE 4EE 5EE
2019 2020 2021 2022 2023



{EL-SHSHE Master's Degree Awardees

(1) BIRYERISTHZREE (SF02 — SEEE) Degree Programs in Pure and Applied Sciences (2020-2023)

212 Doctoral Program

BESM OIS L
Mathematics
YIERZMI 075 A
Physics

{EE2M OIS A
Chemistry
IWRAEBETZZM 0735 L

Engineering Sciences

ERITUZIVAA /N—=2 3 V2 TOT S A

Materials Innovation

Tt N
77
164
133
390

18

13

2

1

0

0

38

114

107

301

9

13

40

14

60

4

10

26

(2) #EMERIFHFER (BF0T—S5FEE) Graduate School of Pure and Applied Sciences (2019-2023)

H52L
B% Doctoral Program Total Number

HFEY

Mathematics

MEFEL
Physics

EZFB
Chemistry

BF - METEEY
Applied Physics

Yt - DFIFEEH

Materials Science

46

111

91

136

141

27

84

69

101

107

10

23

10

19

17

14

16
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Admission Schedule

SHEIE TEEDURLL S BEZEIFZSRB L TR EL,
https://www.ap-graduate.tsukuba.ac.jp

BEERIF2025F48 MRICAFHAENE T,

Please refer to Application Guidelines from the following
URL for detail.
https://eng.ap-graduate.tsukuba.ac.jp

Application Guidelines will be available in late April 2025.

AFHBAT V1 - IVREBICBEZTELBVETDT Admission schedule may be subject to change.

3=
e /I/?\—F_S (AN

{ETHIHAEEIE  Master’s Program

WEFNUTOTS L YIBRZMA OIS L5 (EFRUTOT S A, SABIZEEUTO
IS L(BF-YEIFUITO7SL. Y - 2FIFEUITOIS5L)

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

HEE NG Special Selection Process for Recommended Applicants

FEERA
Web Entry & Documents Submission

AFEHER

Examination Period

[SL:EiE

Announcement of Admission Results

AFHFH

Enrollment

8 ANt (—AR A H R AKFFIER)

20258 5H23HGE) - 6 B3HN)
May 23 (Fri) — June 3 (Tue), 2025

20255 7H4H &)
July 4 (Fri), 2025

2025%7 A18H (&)
July 18 (Fri), 2025

2026548
April 2026

August Selection Process (General Selection Process /

EEan]

Web Entry & Documents Submission

AFER

Examination Period

[SLEEiES

Announcement of Admission Results

AFHFH

Enrollment

1-2BAR1tE (—ARAG, HZ AKIER)

Special Selection Process for Working Individuals)

20258 7H9H(GK) - 7H22H(N)
July 9 (Wed) — July 22 (Tue), 2025

2025 8 H20H (%), 218 ()
August 20 (Wed), 21 (Thu), 2025

20258 9H811H (K)
September 11 (Thu), 2025

2026548
April 2026

January to February Selection Process (General Selection

FRERAt

Web Entry & Documents Submission

AZFEER

Examination Period

[SLisEiES

Announcement of Admission Results

AZFHH

Enrollment

Process / Special Selection Process for Working Individuals)

2025%12H1HB) - 12B11H(K)
December 1 (Mon) — December 11 (Thu), 2025

20265 1 H278 (N) . 28H (K)
January 27 (Tue), 28 (Wed), 2026

2026F 2H13H (&)
February 13 (Fri), 2026

20265F 4 HF 121320265 10H
April 2026 or October 2026



*F * Note
MIBRFM T 0T T LE 1-2BRBAFZERET R L F Master's Program in Physics does not conduct the
Yh, L AZRBOERRTICEY 128 A January to February Selection Process. However,

. == < _ depending on the selection process, we may hold a
o - > VAN =
BCRBREGTOCENBYET. BRI 2NHSOH January to February Selection Process. For details on the

MIBEZECHRLTTEL, fields that we will be accepting applications for, please
check the application guidelines.

BEITUTZIVAA /R—=2 3 V20735 4L
Master’s Program in Materials Innovation

7R (B HBRNERIER)  Solhiion process for Working ndvidualy
FEE={T 20258 5H23HG&) - 6B3HMN)
Web Entry & Documents Submission May 23 (Fri) — June 3 (Tue), 2025
AZEER 2025 7H3H) - 7B8HCK)
Examination Period July 3 (Thu) - July 8 (Tue), 2025
BREK 2025%& 7 H18H (%)
Announcement of Admission Results July 18 (Fri), 2025
AZFHFHA 2026 4H
Enrollment April 2026

10FRE (S HBARBIEIR) Gl lecin proces for Working naluay
EE=d] 20255 9H1HA) - 9811HEK)
Web Entry & Documents Submission September 1 (Mon) — September 11 (Thu), 2025
AZHER 2025108148 (X) -108168 ()
Examination Period October 14 (Tue) — October 16 (Thu), 2025
aRFEX 2025%10H31H ()
Announcement of Admission Results October 31 (Fri), 2025
ANZFBFHE 2026F 4 H&F 21320265108
Enrollment April 2026 or October 2026

11
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{B11&HAsRTE Doctoral Program

VERMUTOTS L YIERZEMTOT S LALERMT0OTS A, WAEBETZZU 0
IS L(BF-YETZUTIO0I5L. 9% - SFIFEYTT0OT S5 L NIMSERYE -
MEIIFSI7075L0)

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

7R (BB HRAREER) S35 Seiccion Froces for Working indviduets
FEES T 20258 5H23HGR) - 6 B3HCN)
Web Entry & Documents Submission May 23 (Fri) — June 3 (Tue), 2025
AZstER 20256 7H7H(A)
Examination Period July 7 (Mon), 2025
=Lk 202557 H18H (&)
Announcement of Admission Results July 18 (Fri), 2025
ANZBFHE 2025%10H
Enrollment October 2025

BRI (AR HEARBIER S0l Secion proces for Working naviduas
FEES2{d 2025 7H9HGK) - 7H22H(XN)
Web Entry & Documents Submission July 9 (Wed) — July 22 (Tue), 2025
AZFEHER 2025 8 H22H (%)
Examination Period August 22 (Fri), 2025

AZHER (NIMSEFRYE - HRTE) 20258 8 H20H (k). 21H (K)
Examination Period (Subprogram in Materials Science and Engineering) AUgUSt 20 (Wed), 21 (Th U), 2025

BBFER 202598118 (K)
Announcement of Admission Results September 11 (Thu), 2025
AZBFHE 2026548

Enrollment April 2026

__pn = PN January to February Selection Process (General Selection
1-2BKHE (—AAR AR ARRIER) Process / Special Selection Process for Working Individuals)

FEEZ{T 2025%12H18HA) - 12B11H(K)
Web Entry & Documents Submission December 1 (Mon) — December 11 (Thu), 2025
AFEHER 20264 1 H28H (k)

Examination Period January 28 (Wed), 2026

AFHEBR (NIMSERYE - MHTF) 20265 1 H27H(N) . 28H (K)

Examination Period (Subprogram in Materials Science and Engineering) January 27 (Tue), 28 (Wed), 2026

aBHER 2026FE 2 H138 (&)
Announcement of Admission Results February 13 (Fri), 2026
AZHFHA 2026F 4 H% 1320265108

Enrollment April 2026 or October 2026



EEITFUZIVAA /R—=2 3 V20735 L
Doctoral Program in Materials Innovation

7 A= (— AR, S AR RIER)

July Selection Process (General Selection Process / Special

Selection Process for Working Individuals)

EE= ) 20255 5H23HGEE) - 6 A3H M)
Web Entry & Documents Submission May 23 (Fri) — June 3 (Tue), 2025
AZFEER 2025 7H3H) - 7B8HCN)
Examination Period July 3 (Thu) - July 8 (Tue), 2025
aRREX 2025% 7 H18H (&)

Announcement of Admission Results July 18 (Fri), 2025

AZPBSER 2025%F10HH UL F20265FE 4 H
Enrollment October 2025 or April 2026

October Selection Process (General Selection Process /

1081 (—ARAG A FRER)

Special Selection Process for Working Individuals)

FEERAT 202598 18(RA) - 9A118(K)
Web Entry & Documents Submission September 1 (Mon) — September 11 (Thu), 2025
AF R 2025%10H14H(CN) - 10A16H (K)
Examination Period October 14 (Tue) — October 16 (Thu), 2025
BIBFER 2025108318 (&)
Announcement of Admission Results October 31 (Fri), 2025
AZFHFHA 2026F 4BF (320265108
Enrollment April 2026 or October 2026
B EBIEEFRLER Special Selection Process for Overseas Residents

BIRARBOUTOFMI IO S LTIE. —RAFHR
BREFLRIET. BINVEEERHIEREZRELE T, B
BEEFEREIE. BABEEZRRIC. 7251 VI
LBAFHBREREIT 2EHDTT,

YWEFFUTOT S A
Yk - FIFEYI OIS L
INFRIET
20707546 NIMSEFRYE - HIE
57707354
)

SRBIZRMTOYSLEF - WBIFT I 7075
L (BLREERE) SLO0EBEITUT7IVAA/N= 3
VEUTOTS L (BLEiERE - BEERE . 2
EA > 54 TOANFHBRZRBL TVOET,

The following Doctoral Programs conduct the Special
Selection Process for Overseas Residents on the same
schedule as the General Selection Process. This Selection
Process is an online entrance examination for overseas
residents.

Physics
Subprogram in Materials Science
Engineering
Sciences Subprogram in Materials Science
and Engineering
(Remarks)

Doctoral Program in Engineering Sciences (Subprogram
in Applied Physics) and Master's / Doctoral Program
in Materials Innovation offer a fully online entrance
examination.

13
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AF BRI

Admission Information

FIOISLLE
SREIE B IERIRE LIV DBFOKRE L BRI
ELE>TTFEL,

HEZMOTS L

BE 5 EEICHBEINHBE. ZOMIC DV TEEFF
7095 Lk—LX— (https://program.math.tsukuba.
acjp/) ZTETELY,

YIEERMIO0O075 L

BERERDOAABBIG. MBFFUTOT S LR— LA
~R—7% (https://grad.physics.tsukuba.ac.jp/) H5EE
BIBEC Y,

(L2207 L

BE 5 FRICAFHBR CHESN BN IC—DAF
FAECOVTE, BEREBE (LEPMTOT5L) (8B
55 029-853-6505) | HBNEHLETELY,

SRETHRITO0TS A

EF-YMETIFYITOI5L

B 5 FREICHESNAZHBREBO I —DAFS
ECOVWTETEREHE (BF - WBIXY I 7055
L) (885% : 029-853-5443) |CHMLEDETFELY,

REISZMT00S5

- BFIFEYVTIO075 4

B2 5 FRICHES N AZHBREED I E—DAFS
EIOVTRTHEREBZE (Ml - HFIEY I 7005
L) (EB5E © 029-853-5443) [CHBELEDETEILY,

IWRETZFUIO0I5 A

NIMSEFME - MBI TEY T TO0I 5 A

BRI, BEARICKIITVET, BL. HFEICBELT
I& TOEIC F/zld TOEFL E/zlE IELTS #=BR L. TDORHER
EEECE A A7 B IIEIRRZEZ IRE T 2 END
DET, FMIE TR —LRX—TZTE T, (https://
www.nims.go.jp/tsukuba/)

EEYTUZIVAA /R—=2 3 V2005 L

BRIFEEEELORFARICE > THVWEY, ZEEL
FORLET IHRDPBFORESLOEMTOT S LR
(tsukuba-materials@un.tsukuba.ac.jp) |E#& L TR ELY,

Common to each program

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

Mathematics

The examination questions for the past five years are
available at our website: https://program.math.tsukuba.
ac.jp/. Please visit the website when you have inquiries on
the examination.

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

Chemistry

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

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

Materials Science

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

Materials Science and Engineering

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

Materials Innovation

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



FEEE

Campus life

B{E

F v VINARICKI4000AENB TELEEBBELH Y
£9, DETTH EEHBARTNTVET, TNSIC
MAT. BEEELHRAZEDY 2 7N\IABOEEES
Moo—Nivd1« Ly Y1 EEEITNTVEY, £lel XF
ALICIZZ < DRB7 /IN— BT,

FELERZE
AFRICET DREIFRDESY TT,
[AF£] 282,000
[#RFEHR] 267,900F3 (4 535,800F3DFETHA)
RANERICKYMAHDRETH Y BOFEEFEFE
I3 BEROLEE T IFBRIFFRFOHEN L) L7,
MR TE2EREFEE(CT. BRFESZERBRT S
DRFFEOMIT, A RNHEGS L URBBEREFDE
FEHESEXRLZ(HYVET,
e, AXRZEXERBOEERFLOES5EZNR
ETBIRITENTCERICL DRERFR IFELH Y E T,

REBERIE

BEABLTWA. BR - NESETOREND S, BE
BETHHEDFRICLY ., BENTEEFRTIEZRENIE
BT HNR$EEICRY . FIEDEZEROEHEATIEEE
RAIiER LHBERELREIET 2 L 2RO HRPBESE
B ET, FIZIE ETERIREICH I HIEENGEE
FRIGEBEIF TN SEEBEEFRELTRETSH L
DTEET, ARREDSSEDORMBERRDO SNIEBE.
MAT HRERNBTEIIIFD TR 3FEDDEENESFET
PR LUICBBEBEMAT A &Y T,

KERZFEZWRE UFHIE
TA (FA—FVTFIARIVN)
BELRERFEICH L UI TA—F T TYREY
FOKIEAD Y T, TNICKURENZEHDZIT SN
BDLEBIC. BBEEMET DT ETHBEEELLTD N —
VRS HERERB/ONE T,

*‘RA (UB—=F-FIYRIUHK)

ARERFEICHLTE UY—F - 7R 2 FOFIEN
HVET, IBEHEZDT. MEEKICHE L. TORMmE
L THEINZRENE T,

Accommodations

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

Tuition Fees and Financial Assistance
The following fees have to be paid for entering the university.
Entrance Fee : ¥ 282,000
Tuition : ¥267,900
(half of ¥ 535,800 for full year)
Full or half exemption of the tuition is awarded by application
to exceptional graduate students who need financial aid.
Overseas students who plan to enter the Graduate
School are strongly advised to apply for a Japanese
Governmental Scholarship through the Embassy of Japan
in their countries. It is possible, in some disciplines, to win
scholarship from external funding sources.

System for Extending the Period of Registration
The University of Tsukuba has a system that allows
students who have difficulty in graduating or completing
required courses within the standard number of years
for doing so for reasons such as having an occupation,
needing to raise a child, look after a family member,
etc. or being a person with a disability to complete the
curriculum by increasing the number of years within the
prescribed limit of enroliment. For example, the standard
number of years required for the completion of the
Doctoral Program is usually three, but under this system,
it can be set to five years. In such a case, students are only
required to pay tuition fees for three years, and each year,
they pay an amount obtained by dividing the tuition fees
for three- years by five.

Systems for Graduate Students

-Teaching Assistant (TA)

The Teaching Assistant (TA) System applies in cases of
excellent graduate students. This enables them to receive
financial assistance and have opportunities to be trained
as educators by assisting with education.

- Research Assistant (RA)

The Research Assistant (RA) System is available for
graduate students. They engage in research work under
their academic advisor or similar and receive remuneration
for such work.

15
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BIEPEREFEZNRE USSR
- $EEZIERA
—EDRME T BRIREFE I L. FROE
EROD100%BLEERABR L L THHT HFECTT.

Assistance for students in the Doctoral Program

- Financial assistance RA

The Degree Programs in Pure and Applied Sciences plans
to pay an amount equivalent to 100% of the annual tuition
fee as an RA fee to students in the Doctoral Program who
meet certain requirements.

XN RE | BLRREFE BESAEES)

X & 2 8 | FEOREHEEEA

 RRFAREPENHFZ 0TS L(SPRING)
ATOTZLIE BEGELIERIREZEICHRER
Ee (EEEHEYH) CHREZXMLET,

SXEXNRE | BLRREEFE(0AAFESRD)

% & & 88 | F290BHEIEF2725H

« RSAIAMBER Z’07'5 L.(BOOST)
REXRIF. RERADFICET HHRMFEICERIES S
ETHEFLHLRIAFREAIOZEICHRENE (£
BRUENUHARE) 26 LE T,

Students in the Doctoral Program

Eligibility (recruited around May of each year)

Amount to be paid Equivalent to annual tuition fee

- Support for Pioneering Research Initiated by the Next
Generation (SPRING)
This program provides excellent students in the Doctoral
Program with research funds and dedicated research
support expenses (amount equivalent to living expenses).

Students in the Doctoral Program

Eligibility (including those who join in October)

Amount of support ¥2.9 million or ¥2.72 million per year

- Next Generation Al Human Resource Development

Program (BOOST)

This program provides financial support in form of grants
(living expenses and research expenses ) to outstanding
doctoral program who are committed to engaging in
research and development contributing to the next-
generation Al field.

XEXNRE | BIREREETE

Eligibility Students in the Doctoral Program

< % & %8 | F£3905M

Amount of support ¥3.9 million per year

- BRFHRESOFFITHFRESESR (DC1. DC2)
ARERIE BRITBEABREMREROES T E LR
RBEER FRIFMZEE-DC ICRA LMEEmeZr b LE
9, FRMREIIMREE LTRMBZRGT 5 DT
TEI

- Research Fellowships for Young Scientists offered by
the Japan Society for the Promotion of Science (DC1
and DC2)

In this program, the Japan Society for the Promotion of
Science (JSPS) recruits excellent students in the Doctoral
Program as "JSPS research fellows” and provides them
with research grants. The fellow will also receive Grants-
in-Aid for Scientific Research (KAKENHI) as their research
fund.

FTHEENRE | BLEREEFE Eligibility Students in the Doctoral Program
% & | F24A0RANURHE e oL ¥2.4 million per year and Grants-in-
Aid for Scientific Research




RHHEHIHETOT S L

Features in Education

K EHRIEHETOTS L

DLRHIEHBE T O S Lld. AMEMZERERDORI > TS
DSHXICEIEEMERFOEFRAM R Z R Y H L. EFRAER
FHDHZBEZSHEHEMRZ B L CREROHENE
MZEEU—-RFIBAMEBNT 5 2B E LICAREE
BMEOHETOI S LTY,

HRD b T —L—|CRBIRE 3 DDF (BEREA. A,
BREFRE) ZE D LD Bl - H - ADRNZRE I LERRIE
EARNZOHESERELDIVILTFA VR —DEBELF
EDOBNE (3~4 4 B) z8s LT /BT HFHTIOT S
LOHEIECBYEHFDREINE T, TOT 5 LEES
BN EMICREBRAD I EEINE T,

BEETOIS L

BEMET 70U T LIF —EOMREELENETT 12
ANEWRIC, REEXFRN 3FETHAELRIPRREE (8
1ETET LRERLSEWMBT 270V 5L THY., BEE
BDHENZAFELTRETZ2EDTT, 27075 LTIE
HAEAE LTRIBRTEMRERELZEICLT, BEHED
SEMIERDIEEZ 2T CELmYZ TR E £ T,

HEBBRFEMERE CIE BRI T U7 IVAA / N—=2 3>
FUTOTILERSLTCDORUTOT I LTEBLTVET,

I RO T T A M ECHEET I,

https://www.souki.tsukuba.ac.jp/

PLAZA

| STUDENT

Tsukuba Resonance Education Program

The Tsukuba Resonance Education Program is a unique
educational program by the Degree Programs in Pure and
Applied Sciences, which aims at training capable people
who will lead the next generation of pure and applied
sciences by creating world-class centers for the pure and
applied sciences in Tsukuba, which has a full array of
human resources and research facilities, and developing
high-level, collaborative education and research that is
internationally competitive.

In order to cultivate three abilities that are essential to the
world’s top leaders (basic ability, ability to look at things
from a broad perspective, and ability to identify issues
to be addressed), the Program implements the following
approaches by the education of each degree program.

+ assigns multi-mentors who generate a flow of technology,
knowledge, and people and form a field of resonance
between basic and applied sciences.

- the dispatch of students abroad (3-4 months).

Program recipients will be partially reimbursed for the
overseas travel expenses incurred.

Early Completion Program

The "Early Completion Program" is aimed at working
people who have certain research achievements and
abilities. The three-year doctoral program, which normally
takes three years to complete, can be completed in as little
as one year in this program. The University of Tsukuba
supports highly-driven working people. In this program,
students complete a doctoral dissertation based on their
previous research achievements. Students will receive
guidance from their academic advisor for the preparation
of the dissertation.

The Degree Programs in Pure and Applied Sciences offers
this program in all Doctoral programs except for the
Doctoral program in Materials Innovation.

Please check the following URL for details.

https://www.souki.tsukuba.ac.jp/
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FaZ7WF«oU—-OTS5 L

TATIVT 4 ) =TT 5 LlE RFEOELERIREICE
BI22RERZEDN AZOBLAHREICOAEL. ThT
NOFEMZEIST 2 EHTEDHETT ., HRELIIHE
ICEPINGEBICRET 5IDITRBRRENPFRDESE
B BIBRERLIC FUTOY T LnFLITRESHE
BY 2NFOFHEEEELHTO7 T LZREL. ROEM
MELVERITMATBVBISNIDHBDAMZETRT 2 &
ZENELETY,

<EREHETOSS 0>
5 SLEEEED LA
SHETNSSL  HIE . BETO55 L
: | o 25 L ERT S HRR
SIS | w55, | BRETSMETOS5 A
ERELISN | Amgonsmss
Erz | JH700 L | IOV TERE
e STTEY | 2mrns5.0

IITW - F4JU-TOTS L
HERMENETRE T, 75 VRDII/ =TIV TILT
KREEDET IV - F1IU—TAIS LERELTVET, 4
DI F T )=TAT S LIE FERRPEEI IV =TT
IVTREOHAZIC BN TERDFEL L CRBBICAER

UHEE L. BAROTNTNOZ RS B4 ZHT LITBEIC

AAFEDNSZNTNDOAFZDRUN RS ENZ2HETOY
ZLTY,

Dual Degree Program

The Dual Degree Program is a system that enables
graduate students in the Doctoral Program of the
University of Tsukuba to be enrolled in the Master's
Program of the University and obtain a degree in the two
courses at the same time. This Program is intended to
provide students in the Doctoral Program who strive to
acquire the abilities and knowledge needed to engage in
research or highly specialized work with a program that
allows them to obtain knowledge in a related field that
is different from the one they are studying in the degree
program so that human resources with profound and
wide-ranging technical knowledge as well as a high level
of adaptability are developed.

[Programs offered]

Field Doctoral Program  Master’s Program
Master's Program in
Computer Science,
Computational , Degree Programs
Physics Physics in Systems and
Information
Engineering
Engineering Master's Program in
Medical Sciences Medical Science,
S , Degree Programs
Engineering Subprogram in . .
Materials Science n Comprghenswe
Human Sciences

Double Degree Program

The Degree Programs in Pure and Applied Sciences
offer the Double Degree Program in cooperation with
the University of Grenoble Alpes in France. Under the
Double Degree Program, a degree is granted to students
by each of the President of the University of Tsukuba and
the President of the University of Grenoble Alpes, who
are admitted to and enrolled in the two universities as
regular students during the same period and meet each
university’s degree conferment requirements.

<EHFMTOTTL> [Programs offered]
BRERIE | &7¢ Doctoral | 4,
Program
le=2=vmamErAsTN
ISRETHESM 005 L (BF - Y52 Chemistry
- TEHT7707 5L 9% - HFIFT ; Engineering Sciences (Subprogram in
[LRIREERIE 77005 L4) mg;tgn‘:' Applied) Physics, Subprogram in Materials
Science
BT UTIVAA / N—2 3 V54 ‘ .
ARL/AS NN Materials Innovation




MESRIEEE TRFOWFREMIEE (EU) )

*/ - EF 7R - £ HRSOERESEHE
7’075 L (EUXP)

EUXPIE. FEAFICBVTEBEMIOERY 5 AMOEM%E
B8, TV =TI« 7IVTKRZ RV R—KE IV—IVAZE
R=T L RVKZE =Tz Ay IRE DIMLEL
KEDOEIN6 KFZBFRETHEBEIRTOT T LTT, &
TO7 5 LMEXERFEDOEBIEE L L THRE N, $E)E
BE VX7 LERIZ. EmHEEF 0 3MERENHERET L
SERUNAF & DB TEBENFICH T AR EHET, &
THIHRRROAEREDIRKE - SATELTBHLTD 5 DO
N COR R LET .

cBAKRFEA VT4 VBREER  BFRFICOVTHIS C £ T
BEANDLENEEZE Y BREE T,

BT T4 J)—TATJS5L(DDP)  BADKFEND 1 F
BOBFRICK Y, FURKZICIZ . BARFZDOFMEHET
S92 ENTEXT,

c BABIEI—X BARBITRIBEEMR L. BROBEL1
VR=Vy TRBERGCENTEET,

- HEHFRIER | SORMBEFAF EHFE THET 21555EE T
BARDBEREZZEI D ENTERT,

R - 1R - ESROTREEI - I MEFARFELHET
FENFOL IS —=RE L. HERCFEENERHER
TOET,

REETIE, BABFNORBFNZEBEZREILEH S 7
075 LB LTEBNAB#EERNZSICEIT WK T
O—/\iz) —2—¢ L OERTEBAMEBTRLE T,

https://eu-interuniv.pas.tsukuba.ac.jp/

Subsidized by the Ministry of Education, Culture, Sports,
Science and Technology — “Inter-University Exchange
Project (EU)"

International Cooperative Education Program
with EU universities for Interdisciplinary Fields
of Nano-, Quantum-, Information-, and Bio-
Technologies (EUXP)

EUXP is an international exchange program with six
European universities as partner institutions: Grenoble-
Alpes University, University of Bordeaux, Ruhr-University
Bochum, University of Bonn, Katholieke University Leuven,
and Utrecht University, with the aim of developing global
human resources in interdisciplinary fields. Supported
by the Ministry of Education, Culture, Sports, Science
and Technology (MEXT), the three-degree programs,
Pure and Applied Sciences, Systems and Information
Engineering, and Life and Earth Sciences, jointly engage
in interdisciplinary exchanges with the above six
European universities. The following five programs will be
implemented, including the dispatch and acceptance of
graduate students in the master’s program.

- Online Experience of Partner Universities: Online
activities designed to remove psychological barriers
against studying abroad, by allowing students to learn
more about the partner university.

- Double Degree Program (DDP): A program where
students can earn a degree from another university in
addition to one from their home university.

- Study Course Abroad: A personalized short-term
course in partner universities, where students can
take lectures, conduct research, and/or experience
internships.

- Special Joint Lectures: Special lectures held jointly
between the University of Tsukuba and partner
universities, where students can attend lectures in
foreign styles.

- Interdisciplinary Seminar: A joint seminar between
the University of Tsukuba and partner universities
that focuses on the interdisciplinary field, where
faculty members and students from both sides give
presentations and engage in discussions.

Through these activities, with financial support from the
government and other organizations, we aim to nurture
human resources who will play an active role as global
leaders, by acquiring interdisciplinary knowledge and
international skills.

https://eu-interuniv.pas.tsukuba.ac.jp/
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HFEFMOOI5 L

Master's / Doctoral Program in Mathematics

WEZMTOY S LT, MBEED SISARZICD I 51E
EWRBICEWNT, I LVEROBENUBENERDORE X
BREL D LITE T KERFEDHBERUMKIEG 1T
WET,

ZFNTNORIEDEMEICE Cfe DD R HE L EigEs
T (WEBNISER TE2 70—/ UWRZ Y 4— REFEDIC
HTHRAREDEM. QHntvigEE & LT BELRFENH
ERREABIISATERDAMOERFBIZE LTVET,

2RI FRIE LY 2 OEBERICH WV TERERET
ISRAEN 2B RRFSNTE Y MENHREBZE LA
MOFBIF. SETUEICKRECEZEDEFBINET,

HEFMTOY S LTE BROZ—XPFNICES LI
EROSBOREEBRELTVEY, RS &A% BIFER
UDIERBFEOINT AR L TVET,

RPN TOY S LTI RIS XME T DIELHRNHEEKT
IFBAREER BRI ER ISREEEREICHIT 5—NER
%, 7 U THREIRRR3ERE T RICIE. EREMESICBE I NS
LAV R R E BN G ERRICL T AFRFEDH
B - IRisE a1 o TWE T,

REETERM
RIFIERIZIE T2
1. BAT L RRIBTR 28BS K UHEBNERF IOF 1T L
1884117 & C 308 L EEIEBT .
2 B | EROBMERE L. BRI ERE L TH
XEELBEARICEHRT N BLE@P)OPHHNES
ENs.

RHRREETRHR

1. 8311 1 HEBIBTSR 1 8B A SIS T B

2§ ERROBNIA RS L TSR IR L TR
BELBEHARICART NI BLEPOPUNMES &
N5, RERRET DIEEEEERIEIETHI B
NIRREREE LIFEBOSNLEITOVTIE, 3F
FBCHLOFMEREGT 5T LEAETH S,

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

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

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

Requirements for the Degree Program

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

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

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

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

Doctoral Program (PhD degree) — 3-year course

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

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

Students who show rapid progress may complete
the doctoral program in less than three years.



HEBLARDE

Faculty Members and Research Fields

{X£4% Algebra

(%  Geometry

FALL 72 - B8 AKIYAMA Shigeki
Heme T)Vd— FER, FICZOERBEEH, 21
D27 R

o B, Tvd— FEH. 21UV Y

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

Q, Number Theory, Ergodic Theory, Tilings

{5 KHfi : 38  SAGAKI Daisuke

) —R# - EFEOBHEDERIIKRFR.

o BF7 71 M. BREE. /NRIER

Combinatorial representation theory of Lie
algebras and quantum groups.

Q, Quantum affine algebra, Crystal basis, Path model

Carnahan Scott Huai Lei : #3548
CARNAHAN Scott

=T A T AREE AL TERUEL 25,

Q L= v AV, RE#A, TRRAH

Moonshine, automorphic forms, algebraic
geometry, vertex algebras, conformal fields.

Q, Moonshine, Algebraic geometry, Vertex algebras

A+t fE—EB:5BEM  KIMURA Ken-ichiro
IR DKEE, ChowBIEIT BHIZE,
Q, KB 171V, EF—7

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

IRA  BEKEB : Bi3 SAKAMOTO Ryotaro
b GNE =S

Q ¥R, HEER, Selmer B, LMK

Number theory, Iwasawa theory.

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

N EE:ZUE  ONO Hajime

MR MAF, FITIRE —< VS ROFERE,
T =7 — SRR ARSI E

o, MM, 1B —5—5E, BRiEAAIE

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

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

aHF B HEBUE  ISHI Atsushi
EXT b ROY— U EEH.

o {ER5T b ROY—, BRUBEHR

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

KEF IE— EHIE  NAGANO Koichi
KD — < IS E & VIR R D& a2,
Q =33k 7LIY Y FO7ZM. CAT(k) =R

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

Bl B :BE 17O Atsushi
REERAZ, FICERROIEMBME. b—1 v 7 &,
o, REBES. EEE. F—Uv o8

DU O R REESE

Algebraic geometry, in particular, positivity of
line bundles, toric geometry.
Q, Algebraic geometry, Line bundle, Toric geometry

EE BT MASUOKA Akira

Ry TREOMR (BTE. M - ZERHOT7EHR
DISAZEE),

Q Ky THRE, BRF¥—L, HIHOT7ER

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

sonewsyieyy ul weidoud 1elodod / SJ1sepy

&F T HHUE  KANEKO Hajime
BRAFTERGR. BT — R TR & IR ER.
Q, fRFEER. —iRSITRER. BEBGR

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

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

= B :BEM MIKAWA Hiroshi
ESSE

Prime Number Theory.

=R FBtd : BI% MIHARA Tomoki

PHESL - R 1) Dy R ESA - AdgiséAe]

Q, ik

p-adic number, derived rigid geometry, global
geometry

Q, number theory

NiFE —%2 : #I¥ KAWAMURA Kazuhiro

BAFH b ROY — - BEHZEREORE T - B
fAIFHHEHE R

o e b RO —. MHREMOSE

Geometric Topology, Geometry of Function
spaces and Topological combinatorics.

Q, Geometric Topology, Geometry of Function space

AT B&E:#H8 TANGE Motoo
ERTTERAEDI > BIVDREWDHEE. T — > F i,
Q {ERTT FRAY—, 4RTESIRE

Handle decomposition and differential structure
of 4-manifold, Dehn surgery.
Q, Low-di ional topology, 4

o1

Fl ZEKX:HEZZ  HIRAYAMA Michihiro
HERER, TV REH
o ITIYhOE—, EREEE

Dynamical systems, Ergodic theory.
Q, entropy, foliation
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WA % EHUE  YAMAMOTO Hikaru
HMDRET, FISHREAFERAFNTO—,
O, WAKME, kS5 5V 1BABEE. I 5k,
gL, Uy FIO—

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

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

B A2 : 38 KAKEHI Tomoyuki
SRR E DI TR, T A,
Q, SE{aAZAR, SAFNERAT

Differential equations on symmetric spaces,
Integral geometry.
Q, ic Analysis, Harmonic Analysi:

B8 188 BUE  HAMANA Yuji
BERER

o SYELY—Y, HHBRE

Probability Theory

Q, Random walk, Diffusion process

AT  (R:EHIE  KINOSHITA Tamotsu
WHEI AR, 71— L b,
Q, iBEFAARHT. SRFNARIT

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

™A BEk: Bi¥  TAKEUCHI Yuya
SREFM TR & 7 DIRR_E DR AR

O, SRR, STEBURFRMIT. CREM

Geometric analysis on strictly pseudoconvex
domains and their boundaries

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

L IZF : SBEF  AIYAMA Reiko
BHTE S £ O SRR IR,
Q WM, ERSIERE

Differential geometry for surfaces and submanifolds.
Q, Differential geometry, submanifolds

Ml % : B TAKEYAMA Yoshihiro
FEREEEGR. S LUTOHIEIIEY - #EakEN
DIGA

O, KSTKRIEGR. BIEMEY. B

Special functions and their applications to
mathematical physics and number theory

Q, Special functions, Mathematical Physics, Number Theory

{85 =18 : 38  FUKUSHIMA Ryoki

Bekam, &< T VS LIRBEICEHEY SR8
o HER, SYYLNE ARERE GHEL

Probability theory. In particular problems related
to random media.

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

B[R HYEDR : JE3I®  KUWABARA Toshiro

BRI Z AU IFR R PTER B DRI
RO,

o ZREFL. WHE. FEFIL F=y sHHK
Representation theory of noncommutative algebras
and vertex algebras via microlocal analysis.

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

HYH ST : Bh3 MATSUURA Kouhei

MMV TR T« U U LR ERE TS
DILEOBIZICEhE T B EITE

o, WHZIVIT7BE. 71U I LER BIRE. BAKEEED
RGBE

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

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

@ 3 U 73- z{; B- gD



BIE &R  AOSHIMA Makoto
RETRIF KRBT — 2 BXRTTHETREA.
o, FEHHS. ANIREMT — 2. BRTHERRN

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

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

Bl —at : 38 OIKAWA Issei
BUBRRMT, RICBRER AL B LIVF 2K
o, HiEfZtT, HRERE FEGHLIVFVE

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

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

BH = #HE TERUI Akira
ST BB, B - BERSSHEDT IV
JU XL ESA.

o, EHEMAER. HUE, B - HERMSHE

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

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

IR K : B)  TAKEUCHI Kota
HIBREBF T 7/VIER. FICREMRER,

o, BIEREF. ETIVER. REMER

Mathematical Logic, Model Theory, in particular
Stability Theory.

Q, Mathematical logic, Model theory, Stability theory

[EERENZE  Mathematics of Information

KHE 70=E : B8 YATA Kazuyoshi
BATTRET . ANAEEER. MR BT

Q, BRTTHEE. WAER, WHFE, FREN
High-dimensional statistics, Asymptotic theory,
Machine learning, Sequential analysis

@, High-di ional statistics, Asymptotic theory,
Machine learning, Sequential analysis

IBE =5k HHUE  SHIOYA Masahiro
NS, FHCEIRE S 8 5R & EREMOMIE.
o, NEBMREH. MBESER. EXAEY

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

Q, Set theory, infinitary combinatorics, large cardinal

KEBA P BIE OHYAUCHI Nao
ETRIIEIERIHEE SR DBayes ) 77 7O —F 5D
BAZE.

o, YIS, HHESE. WHEHEK

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

Q, truncated distributions, ptotic variance, asymptotic loss

DU O R REESE

sonewsyieyy ul weidoud 1elodod / SJ1sepy
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YIEZZE o095 L

Master's / Doctoral Program in Physics

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

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

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

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

FEETEHE

RIFIERIZIE TR

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

BRHSREE TR

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

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

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

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

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

Requirements for the Degree Program

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

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

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

Doctoral Program (PhD degree) - 3-year course

1. Course requirements : “Special Research 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.



HER LR

Faculty Members and Research Fields

FRITFYIES  Particle physics

IEEW Theory

52ER  Experiment

GiF ESE : 8  ISHIBASHI Nobuyuki
R | ROBOEREXIEROELNENL
IR Y 2%,

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

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

Superstring theory, matrix model, gauge/gravity
correspondence

LLIg R E3IE YAMAZAKI Takeshi
BT —VERICE D/ \ RO DOEBEDRZE SR
M FIRAEIR R Z B X ISR

Research of hadron properties and search for
theories beyond standard model from numerical
calculation of lattice gauge theory

%5 (BEE : Bh¥Y  ASANO Yuhma
IR DBERZBA LETULDMZE. KFITH
TS K UEBREFEIC K B 1TFIEEI DS,
Research on non-perturbative formulation
of superstring theory, especially on matrix
models by means of analytic and/or numerical
approaches.

EF f25 : BhE  MOHRI Kenji
BEIARDH S 7D 2287 MEDBIZE,

Study of Calabi-Yau compactifications in
superstring theory.

ZlIl S : #¥¥ UKEGAWA Fumihiko
E— AR AR S A B e P RS DR
HIFAZE, R TASEBROBERIL ZNEBR
DERIT - IRARIDER, R THEIC L
BFHOELDIERE,

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

{Kfk 48 : S8EM SATO Koji

LHC-ATLASEERIC BT 5. BEDERTCHD L v
7 ZRF DBRZ. #7 LOERDORE,

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

FE# 7RFE : BRI HIROSE Shigeki

LHC-ATLASSRERD 7 — 2 & AWz b v J AED
KRNBERL. SLOBBELHCICAIT )
VR ERPMR IR DT,

Precision tests of the Higgs mechanism at LHC-

ATLAS, and research and development on silicon
trackers for High-Luminosity LHC.

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

G RA I8 ISHIZUKA Naruhito
BT — VB8R,
Lattice gauge theories.

TR E—EB : B AKIYAMA Shinichiro
TV Iz D= ERICE DT HDOER
DR

o BFBOER, FVVILRY FT—4

Study of lattice field theories with tensor

network approach
Q, Lattice field theory, Tensor network

KEF &S0 : BhEX  OHNO Hiroshi
BERE - BEKFQCDIC & 23U BEER DL
TBHIFRZE,

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

KA 5T HEBIE  TAKEUCH! Yuji

FHFMEICEHT 2RBIME. BIcFEES
Za— b/ ERRR RURHERRRE.

Experimental research on elementary particle
physics, especially search for cosmic background
neutrino and development of related detectors.

EREH RS2 : BhEX  1IDA Takashi
FHEER-1— M /BEEARERR —1—
U/ DRIAZFEDHRE, G5 Y FL—
2 3 VR ERDRH,

Search for cosmic background neutrino decay,

study of Majorana neutrino and development of
scintillation detector.

UINO RS

SDISAUd Ul weidold 1e10100q / S,191Seyy
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FEHYIEZE  Astrophysics

IBSH Theory

KAE f2:%E OHSUGA Ken
Tov I R—IVEEMRES KOBENHNY T v
M EAXT T v 7 R—VERICEY 2RI

Theoretical study on the formation of
supermassive black holes, black hole accretion
disks, and relativistic jets

KB o #EHIE  YAJIMA Hidenobu
SRR & FEEEHICE Y 2EHmIME. 55
UICFEEBERE L EF OB,

Theoretical study on the galaxy formation,
cosmic reionization, and interdisciplinary science
between Astrophysics and Medicine.

{85  EE: B3 FUKUSHIMA Hajime
EF & KBEERMICEET HERIIBAE

o EER. ARBERR. EHHHNT

Theoretical study on the formation of star

clusters and massive stars.
Q, Star clusters, massive stars, and radiation hydrodynamics

#3H Observation

AEF REK : #E  KUNO Nario

EITERIC L BIRAR - RIMRAICS T B 2R
B - BZRICRE Y 8RNI, milT >\
EEHETES & ORI ZDHEHE,

Q, WHENF

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

A% {87y : Bh2 HONDA Shunsuke

AXEABBEEL Y —O3K, FEI7 0
WERMEIC K ST EOEAMZR, FEaE
=TI - BRI DHEE,
Q HAXXF, BEEET—

Development of superconducting sensors for
astronomy. Observational study of early universe
with cosmic microwave background. Promotion
of Antarctic Telescope project and observations.
Q, Observational astronomy, superconducting sensor

bv I ANFIEANOESE RN FH ?

CERNBAZEFT DLarge Hadron Collider (LHC) MATLASZEERIE. 2018F K CELR I X
IVF—13TeVTDIGF - BFERERREZZFTL. £ v I ADW/ZFELTEIHRD
T A= BLVRUNTFICBEEESZ 5T LZBESHC LI (RESR), BPHSAMH
FREHEUEA TE fztau, bottom, top& b v J AEEE DERFTHER L 1220206 TH %,

LHC-ATLASERB TRAIE SNt v T REDT TV T —IF &
DIEEDRE, EIHRDT TIVZF> (v ZRS) DBELEY IR
NEZTWAT &R,

Coupling strengths of Higgs to fermions and gauge bosons measured by

the LHC-ATLAS experiment. Higgs gives masses to 3 generation fermions
as well as the gauge bosons.
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F  IEX: #ERE MORI Masao
SRR & A LIC T B EREFIE,

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

Sl #3E) - EBUE YOSHIKAWA Kohji
A=Y I Z—FHICH B2FEBELRZSUIC
SRR DBATE.

Study on the formation of cosmic structure and

clusters of galaxies in a dark matter-dominated
universe.

D—9%F— 7FLFUrs5— B3
WAGNER Alexander

SAFERAGNT « R/ 7 OEIERENFY S 1
L= a3 SRR TS v IR—ILI Ty b,
Hydrodynamic simulations of AGN feedback in
galaxy formation, radio galaxies, astrophysical jets.

184 JGth : Bj# HASHIMOTO Takuya

ALMA®IWSTZ: & DAZIE RS 8 % FA L FeSRIaT
MEFEBEBRORANMRE. BoUICEET S
NIV BiEEETE DI,

o RS

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

Q, Observational astronomy

o ) T T ! 4
ATLAS Preliminary
#{fl: 1E (s=13Tev,245- 139 1" z.23
5 F m,=12500GeV,ly|<25p,, =84% o ' 3
£k , | — SM Higgs boson . W]
= W0'g -
g F ]
I . "
2 wE A 3
B E i
& E
% Tigim,,) used for quarks §
8 . ; —
T l4r- -:
2 ¥ E
3 g 1.2F J E
S5 4 | i
E 8 l lI I
® 08k . . e
107 1 10 10°

Particle mass [GeV]



FRFZIIEE  Nuclear physics

IEEW Theory

2ER  Experiment

hf§ 2T  NAKATSUKASA Takashi

ZIBIE - BRIS. BFOPEFEICEDS T TV
S SHREROMAR L FERINES,

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

BEE {84 : Bh  HINOHARA Nobuo
RNERERDIEEICEE T 2 IBFRHVZS
Theoretical study on structure of unstable nuclei

IR T—: 38 ESUMI Shinichi
BIRIF—BAA VEREAN I+ —7 - F
V=7« TS A DA,

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

i Eth i BIE  CHUJO Tatsuya
GF—4 - FIb—F> - TS5 AT (QGP) DY, &
IR F—BAF VRIS

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

FHE B3 B)E NIDA Takafumi
BIRIF—BAA VEREAN I+ —7 -
W=7« TS A DA,

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

#F0O 15BA : Bh3  MORIGUCHI Tetsuaki
RRERROIEE & FHETEARDHZE.

Study of nuclear structure of unstable nuclei and
astrophysical nucleosynthesis.

ik Bl D HERUE  SHIMIZU Noritaka
RIERRAGTEIC L 2 RFZIBEDEAL, &
FEARERBOBIERREDRF,

o FFSIEIRN, AMERISRHE, BT SHMNE

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

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

=i FE B MIYAGI Takayuki
[RFRIEEDE—RIZHHTE

o FEFIiEE. %h. F-REHE

Nuclear structure from ab initio calculations

Q, Nuclear structure, nuclear force, ab initio calculation

IJVR B8 : 38 O0zZAWA Akira
REERE — BB - AR EROIAEE & S5
RO,

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

T 70 EBUR  SASA Kimikazu
IRIBBEENITEIC K D2 FEBRERZEDTE T
DIGA. MHREERF, 17 > E— LISAYEESR. 1
F > E— LB AITEDRE,

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

Bfch {272 : Bh3Y  NONAKA Toshihiro
BIXRIF—BAA VEREAN I+ —7 -
V=7« TS5 A DA,

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

DUNOEHEEHES

$2ISAUd Ul wel80ld 1eio320d / SI81sep
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WEMIES  Condensed matter physics

IBEH Theory

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

o HtEMERF. BEABSE. BRILF

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

Q, Materials Science, First-principles calculations, Electrochemistry

#2 FE5h : 248 TOKURA Yasuhiro

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

o BFHE, BFHE. FTEMINE

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

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

B0 (HE : #3EE  TANIGUCHI Nobuhiko

F /AU F v —ROETFER. EFHF X
REYER. EFREBRROER. FTEEFR
ROEGR., YRR,

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

SR F0i8 - BhEL  SONE Kazuki

WED FRO D7) VIEEZ DEBEIETERADG
FICEY 2 EsmHT.

QLY Ty TG, FRET ARSI JETIVI— b, IR
TIT4II8—

Condensed matter theory: Theoretical studies on
topological phases of matter and its application
to classical nonequilibrium systems.

Q, Bulk-edge correspondence, topological insulators,
non-Hermitian, nonlinear systems, active matter

Full 5238 : BhE MARUYAMA Mina

STEMBRROFEE RV / AT —ILED
MERET EDIERRER, REICHDIE & ISR
FRER AR TR S G DY MEARER,

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.

SHE 3 :B)  YOSHIDA Kyo
FEFERMETIRE. EUROMEHER. BURRD%
DETFHo

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

[EH Z:#YE OKADA Susumu

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

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

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

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

& MBI GAO Yanlin

STEMBENROFEZ AN/ AT —IVIED
YIERET & U ERREE, RICBR T COS/MED
BFREL ST 37 REH,

Computational material science of nanomaterials
based on the first principle total energy calculations.
In particular, study on the electronic properties and
dynamics of nanomaterials under an electric field.

FXE B8 : B HAGIWARA Satoshi
ERREICH I 2 BALERISBROE— RN

7.
Q HEMEME. BEAMSE BILF

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

Q, Computational material sciences, Density functional theory,
Electrochemistory

B0 %% : BI¥X  MIZOGUCHI Tomonari

ETRHYIBEAEDERIVIZE. BUEHBZR (LY -
Ty IWIGDER, /77 BF(REY)K—
VR, BEREEFR. IFVT« v I GBEE, 2
FREVR AN —tf, bRODAH)ViigiaTs 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.)

BOEET & H TARTFEERERDFESRISIE LD RET
THY VY Ty IHISICRD RAYAIVERESEET 2.
Symbolically speaking, decorated honeycomb lattice is a square root of

doubled Kagome and honeycomb lattices. Topological properties governed
by the bulk-edge correspondence are inherited as well.

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



WIEIES  Condensed matter physics

52ER  Experiment

#HEH S3ER : ¥ KANDA Akinobu

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

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

SR & :#4%  MORITOMO Yutaka

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

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

B4t EEKER : EHIE  NOMURA Shintaro

7+ / A — bV TR & B L e F 84 E D
I« AU DSIRBEF I FEIC K BB,
FEGR R BFR RFEWE. bAROD AL
EE0L)d0): 2

Q F /&, Kt FEE

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

Q, nanostructures, optical properties, semiconductor

A& P :EERM  KUBO Atsushi

BEREF Y VT LA FI VR BICATS /1#EE
ICHV B EFRE - RE TS RE > DR - ZBREH
B b RODVAIVEEEDHZE, 7 T L MR
DEEBHEE ANSVF v — 8 - S b FIY
TINA ADRIFE,

Ultrafast carrier dynamics: Spatio-temporal dynamics
and topological properties of electrons and
surface plasmons photo-excited in nanostructures.
Developments of femtosecond microscopy,
structured light, and novel photonic devices.

Va4 FINF :BIE XU Zhihao

BIERENO T RN A N RBBAHGHE DD DI

DIEXRDZE AL i b A BB O T X A1
NSRRI ST

o KBEH. BREE. NOTRDA FABE

Characterization of Mechanochemical Synthesis
Inorganic Pervoskite Powder Using Time-
Resolved XRD for High Performance Pervoskite
Solar Cell Applications.

Q, Photovoltaics, crystal growth, perovskite solar cell

A3 Fia B NIWA Hideharu

a7 AUV e TRV — IR DEER PEMER
BRI, FICHXIRDICEZ AL R AR
FEPZREWBBIE DT DG, BETFEFIRE
A,

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.

Y ZE8 1 FE  NISHIBORI Eiji

HWIERT | BICRERBEEZFIAE LIMEDR
FEcF) BFDHDMERIC K DMERFHE,

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

MR GE5 L ERUE  IKEZAWA Michio

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

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

FE i85 : HZUZT  MORISHITA Masashi
(RIS | BTk - BFEK (NUTL) IKH
W BERTETIE. BICESREC L2 8TH
SOFIR L2,

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

IR i : BhEX KOBAYASHI Wataru

SRIEEEFRICE T 2MERR LT EMIEDHRR,
BE & BV ABIEHEIT BT - A 74 >V EXDIE
SHAID S, B LREER. ABRIRIRE LU
I B OREZT S,

QBRI 14V TRE. MK X RER

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

BA [E—:Bi¥  TOMIMOTO Shinichi
FEAYE L FEREBFIEE (BFHRE. 8F
Ry B DT T LMD, . AEVEERR
DHFR.

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

UINO RS

SDISAUd Ul weidold 1e10100q / S,191Seyy
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H£R4IEE  Biophysics

EH B8  SHIGETA Yasuteru
F—REDTFINFEERLE L2 TFENNESR
DETE - BRI,

Theoretical and computational studies on
quantum biophysics based on first-principles
molecular dynamics.

FSRAIYIEE  Plasma

52ER  Experiment

=X 38 : 4% KARIYA Tsuyoshi

BREEEICET S5 7 DRINFAREDRE L
75 A MEADFAZ,

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

@ BEKER : #EHIE  MINAMI Ryutaro

BRE 75 A O LA, INE ROFHAICEY
BH%,

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

VB #EF - 586 KOHAGURA Junko
BRETIAIDEALAS, X1V ORICES S
S A BUIDBRZ,

Studies of fusion plasma confinement and
microwave diagnostics.

SEH =5 : A HIRATA Mafumi

BRET S ARICHV B TS5 AIDER, NE 2
& 7S AB CLRDDHZ.

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

£/ Ei9: B HWANGBO Dogyun
TSR EMHEDEEFRICET 25,
Study of plasma-material interaction.

B 5 : & SHOJI Mitsuo

ERBESRDRISHBICE T 2RI ET D
FHHFEDRH.

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

IRA i : I8 SAKAMOTO Mizuki

BRET S ADR LA, BR TS XEHE]
HROT S AT EMRLEDWEELFRICEE Y B,
Studies of fusion plasma confinement, boundary

plasma transport control and plasma-material
interaction.

Sl IEE IS YOSHIKAWA Masayuki

BUTIIS—TSAIDEALAD. HH - <A

IO L—Y— NFE—LILED TS ATHH
RO T2 A MF LD,

Studies of confinement, spectroscopy, laser,

particle beam and microwave diagnostics, and
plasma fueling in tandem mirror plasmas.

BB kOS5 :58BM NUMAKURA Tomoharu
BRIARBICHITE TS ARDMARUZH. <
19T 2 A NNBEBDZE,

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

A —E : FHEBEL (22RD)

EMOTO Kazuma

HEWIBF T SAROHEY Z2L—a v
EBREVRAT

QFSAXVIalb—vay. EHRETIV

Numerical simulations and fully kinetic analysis

of plasma dynamics in divergent magnetic field
Q, plasma simulation, fully kinetic model



EFEXFREAT

Cooperative Graduate School System

STAERZ ISR EF  Advanced Interdisciplinary Physics

Bt = o RIS GRLPH) Fl 895  HEEIR (RFIEE)
NISHIMURA Shunji (RIKEN) MARUYAMA Toshiki (JAEA)

TRE £ 5 LWVAREE - Kile 88 € e FERIEDME (RF BEEXEICRFTZ/N\ROVE - 7 +— 048
BOBER-ZF B XARIG. REEP T BRMERE) . OMERV. ¥Zal—ravickdo+—7 -
Frontier research and technology relevant to NERYEHREAT SV ADHA

nuclear astrophysics using accelerators (magic Hadron and quark matter in compact stars

number, deformation, decay, nuclear reactions, and dynamical simulation of quark and hadron
and high density matter) many-body systems.

DUNOEHEEHES

A ER : 38 (E0)
SAKAMOTO Yoshiteru (QST)

RRERENFDIRGE T S A+ A ICREd
BH%,
o BRMARER. HHMET5XT

HF &5 BR (8

IDE Shunsuke (QST)

AT DEEREY F ) A B LU
BAZR.

Research and development of advanced

operation scenario and performance
improvement of tokamaks.

$2ISAUd Ul wel80ld 1eio320d / SI81sep

Study on burning plasma control scenario for
fusion DEMO reactor.
Q, fusion DEMO reactor, fusion plasma

P8 R : 3R (B
NAKANO Tomohide (QST)

BBE 75 AXHDRF D FIBTE & A FEixic
B89 BHIR,

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

MIEYIEZ5EF  Condensed matter physics

IBEW  Theory

(EQAR {#— : HEHIR (BXEESEER)
SASAKI Ken-ichi (NTT)

SRR, /o7 Ph—RV T/ Fa—T
EEEZ—7 Y M LWREOERERRT 5,
Q55T A—KVF/Fa—T

2X R 8% (ELEH)
MIYAMOTO Yoshiyuki (AIST)

KR —REEIC K 27/ MRITHIT 5B FHi
EFNITEBBER(DHIEY S 2L —Y 3, Wit
SRICED C ARHEIE - 47 - HRE DR TR
Electronic excitation and subsequent structural
change in nano materials based on the
time-dependent first-principles calculations.
Theoretical prediction of material structure,
formation and function based on condensed
matter physics.

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

52B% Experiment

IR FEh IR (BAEB(SHEER)
OGURI Katsuya (NTT)

BT, fic. 7 MYEORR, RekT N
INVAIERE LU 7 MEENEDCEZRE L. BEk
EREDEEMEDEBERY (37 X St %R,

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.

MR BE  HERIR (BFEETEH)
SHINYA Akihiko (NTT)

N BB T R JVF—HERT - BRRORRE, 5K0
T/ 7+ by EEE B S EEEDRI
Research on ultra-compact and ultra-low power

photonic devices and circuits,novel photonic
phenomena in nanostructures.

Wz [l ;SR (BAESH)
YAMAMOTO Tsuyoshi (NEC)

EFBRUENDILA%Z BiE LIGBEET/\ 1 ADHE,
WA TReA PR AR R 2 5 L (. BRERICE
IPZEFTLY O ABMOBEET S,

o BFHYE. BESEFCY b EBETERAY

SHI =X ERE (BFEH)
YUGE Ryota (NEC)

H—RVF/Fa—TEDS/ H—KREERL
Te7I3\A RICET 2H1%%, MRE. PEsTHE. &
U, ThoEFALc YT —PIRILF—FT N
A ANDISH.

O H—RVF/Fa—D, F/h—Ko, €I VTTRAR

Research on superconducting devices for
quantum information processing application.
Circuit-based quantum electronics is explored
with technologies such as nano-fabrication and
microwave engineering.

Q, quantum computing, superconducting qubit, circuit quantum
electrodynamics

Research on sensing and energy devices with
carbon nanotubes and carbon nanobrushes.
They contain the material preparation and
chracterization.

Q, carbon nanotube, nanocarbon, sensing device.

31



egnyNs o ANsIdAIUN ‘saduaIdS panddy pue aind Jo a3nyasul - ABojouyda | pue 95USIDS JO J00YdS djenpels) ‘sadualds panddy pue aind ul sweidold 9a188Q

32

(EZ2(O 095 A

Master's / Doctoral Program in Chemistry

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

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

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

LR T OIS LTI BRI — RREEDHEE
BLTC REMEEDZENAREDER P EFDHEHE
FECHLBEEFIRHEADBENZBELTVET,

FEETEH

RIFIERIZE T2

1 ETMET £ TIc. FIRBLERERA B ORENERF D
O 27 31 8T, SPIERR B DR RE 28 E. BPY
REORRE M EREHFOLIS— 1,1l (48
i) BIBREE |11 (128840 BLTFLIF— | (18
(1) & BSHEFT0BMULLEEEIST 5T &,

2ETEHL LT ELRNOBERVREHABRICERT
BT &,

3HANFBBRARE IOV TIBIRERT 5.

4 BNTCEEE EIPT LB SN, ERHEN2ER
BCHETTHTLENTES,

RHREE TR

I BEOPMIGE TIC, LFERSPIVBOLF L S
F— Il (8 {LFRBIRB I GEED, JY—F 70
R—)L GHAD . BLUBHEDFORIFEN~V
(62 HEGT BT L,

2ETEHE LT BERNOBERUBKEARICERT
BT,

3HENEBERARE IOV TIBIRERT 5.

4 BNIFIREEE LIS L RO SNIEIS, FEFHBEN3
ERBCLETTBILLTES,

HOBRET. Bk MR
BxE T A3 EE M
LT BKEREE (A2 %
BIRLTEBIL L. BKEEM
) (A5 /=) KB
9 . "Catch-and-Release”
B TRISHETT 5,

An iron complex having
a hydrophobic second-
coordination sphere acts as a
catalyst to convert hydrophobic
methane to hydrophilic
methanol in aqueous media
through a “catch-and-release”
mechanism.

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 IlI-V
in the own field.

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

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

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

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



NS [BE : 38 KOJIMA Takahiko

BReREGDEMETOBICETZTLET S
RISFF R OAREE M ICBE T 2058  JEFEER
UMBERERIL D « ) ez 2B e 9 580 F
BIEDERERCETTHEEICE T 2015

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

e j&E 3R NAKATANI Kiyoharu
BAILY. DIEIC LB/, B/ ERE 70
CRAOHR ;| WEE AEREE ER LR A
& DU RS ORRAT & 18D

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

AR EBih: HEHT  ISHIZUKA Tomoya

RIVT 1) iz EDMRetEGZERIB L8N F
{LF D%

Supramolecular chemistry with functional metal
complexes such as porphyrin.

Rk S0 : #3% NAGATOMO Shigenori
LRE2VINVEBLUENSDEERDDETIV
SERDHIBS T AT & BIEES FBEICE T
BHR

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

v 5LBA : BiZM  KOTANI Hiroaki

HEEME & BIA DR & T DIMERIEANDIG
A RICHEZER

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

T7Y b7y 7B
PHAN Tuan Anh

ol I XL —RAZBEL (RBftEh
feE 2B B T 2 BB e BIEARDRF

Development of transition metal complexes
with tailored Second Coordination Spheres for
sustainable energy applications.

RO #5: 38 SAKAGUCHI Aya

RIE - AR S S UL P RERITIC L
RIFEHEDZ

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

ZHR M2 B8 NIHEI Masayuki

SRERIEE (75 22—) DRI, ROZN5D
FEERISTEILIC & D HRERIL

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

EE ioth IS SHIGA Takuya

BELETFNE T I ERTHRIEROER & SRR
ERIEHRDZEHEEIEDHT

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

LR {S&E : 32  YAMASAKI Shinya

RBEF—REFHRIC KV B ENHETIERTED
RIFEHREDZE

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

B 8K :Bi# SHIGEKAWA Yudai

[RFIZIBENC T DILERRDHAR | BETHRD
{LFHIEE (RIS HHFZR

Chemical effects on nuclear decay processes,
Chemistry of superheavy elements

=& DZ% : BhE  MIHARA Nozomi
B AR LA IR LT AR RS TS R

Construction of functional supramolecular metal
complexes through self-assembly.

33
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BiE ZFE : $UZ  ISHIBASHI Taka-aki
ST - IS THOWIC & 2 REH & OBERD

BA3E

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

KR E:HE  YAGI Kiyoshi

STREF CBIRAFEZRIE L st EADR
| EGROEERISPHEEEE D F DD FHIE
|CBI T BHAZE

Development of novel theoretical methods
for chemical computation and information.
Molecular mechanisms for chemical reactions in
biology and functional polymer materials.

ot ESE : #ZUE  NISHIMURA Yoshinobu

BREDBEADINECED N F— - T o T2 —
ROBFBEE LU RILF—BEEEDHE

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

B Bt EBE  MOMOTAKE Atsuya
HIE MR FOEREENE DXRIERIE & R
S84+ S0 AN BHIZ

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

[EiE —i8 : BiZY OKAZAWA Kazuki
DFOETESBRICET H3E - Bz

Theoretical and computational studies on self-
assembly processes of molecules.

YEM  RERE : BIZX  SHIBATA Keisei
SR B TOREARDYIERZE

Studies on condensed matter science using
spectroscopy.

SLiE #E— : 4% ENAMI Shinichi

RRARIVF T T =212 RED(LF YRR, £
RE(LF. NI — DR

Atmospheric multiphase chemistry, interface
chemistry and physics, biosurface chemistry, and
molecular-level inhomogeneity on/in liquid phases.

(ke &4 - HEHIE  SATO Tomoo

AV ZAE Y 7 ERIADIBE L Z DIHEE - 1)
B(LFHIRFEICRE S HHIZE

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

WH =8 MATSUI Toru
EGRTICHI DHRERTS - BLBTELO
CES

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

Wit SRR :H#EEEE YAMAMURA Yasuhisa
AVEDREM L ZORE. HTEHEET -
HESAIEOABRS. SR04 T B8 & it

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

SPE  #0th : 454EBNEN  OKITA Kazuya
AR BRI 2RSS

Theoretical studies on chemical processes in
solutions.

;B8E & : Bh3  NUMADATE Naoki
L—H—DWEIC & B RRAED L RIS

Studies on chemical reactions at the gas-liquid
interface by laser spectroscopy.



A HiE 38 KUTSUMURA Noriki

BEER/HER(CRIS T 52 VNV B VEMEBERRIC
YERY %A OG- G EEENZRY
LEERERRANDER  BIRICERLELS
BERNRIGICEY B

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

SH FA 28 YOSHIDA Masahito

eEmEERE LIEEERANE KUZ0H
BROEMERLFT

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

ik OERE (EFEER)
SAITOH Tsuyoshi

in silicoX&WIEREt. BIEER. #ifa - XU XA ZAL
E@E M L CHER - BED B A AR
SHFRER A% FIF

Development of innovative pharmaceuticals
for regulating sleep-wake cycles and emotional
functions through the integration of in silico drug
design, organic synthesis, and pharmacological
evaluation in cells and animals.

KIF === B OHYOSHI Takayuki

EYPEER A DRNENERUEDRF EBEEN
TERSRAZE

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

it B : BhZ  NAKAMURA Takashi

BOFY AT LOBEBR L HaeFh. ML
FLeRBA 4 %FE LIBD FEREBEEDHE

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

B3 5 3B SASAMORI Takahiro
BEBEATER(LAYOEIEEED LIRS
B0 S SOFHERIR ;| BATRORH
BED LR a S RISORIA

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

—F RS : JERUF  ICHINOHE Masaaki

SEBR4RTRBEAKR O RBINESLEMDE
R ABE. B L UEICE S BRI

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

EX  Ih: #Z4E SUGAMATA Koh

BERENTRZ SR RIGECFRDRIRE T
DI

Creation of highly reactivie species containing
main group elements and their application.

AE Eih: BhF SUGAI Tomoya

BREMLFZER L LBMRaM s T DISA
ik

Synthesis of valuable products based on synthetic
organic chemistry and its applied research.

1IEH ;E—EA : Bi%Y MASADA Koichiro

HAGTRC S DR Z £H LIHTRE L F D
FF

Development of novel ligands utilizing unique
properties of main group element compounds.
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BiF Fa: B8 IWASAKI Kenji
PEEREE X >V /\VE, JOFUET UV
JRFICET BHE. Kt H—a >\ Bk
1EIREE, BB T MBS o IR S 7
OISR

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.

i@ HEU : B KATO Kazashi

BRABIEDHAMRRZ B o, EYFRER DM
FEEMD - 3 F MRV RAT

Cellular and molecular biological analysis of
the biological characteristics of various types of
cancer cells.

BA = :BM¥ FUJIKI Ryo
RIKDHE NZIBAICED < EES TREEDEHE
B

Theoretical studies on biomolecular functions
based on statistical mechanics theory of liquids

e

1
ii
1
!
J

B e T ey

TE RE : #E3IE  ADACHI Naruhiko
BRI DB S T RIS S DB

Fik o (LR D TEMR EENE. DT,
7 =4 7 B (BRI AR/ microED)

Study of the regulatory mechanisms of eukaryotic
gene expression. Techniques: biochemistry,
molecular biology, structural biology, molecular
evolution, and cryo-EM (single particle analysis,
microED).

[FH #{¥ : Bh# HARADA Ayaka

PERE F MR DXIRE £ L EfD FOEE
AT

Structural biology using single particle electron
microscopy, X-ray and its development.




EFEXFREAT

Cooperative Graduate School System

SEB{ES¥ High-pressure Organic Chemistry BEILI bOZJA{EZ Organic Electronics Chemistry

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

BRI eCEEREZFIR LIEREFED
2R BAEKRREE ZEMLREA AR N1 7
N RAEH

Q BERHILE, HERFTE, —BbkR

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

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

BB TFZIESE  Molecular Transformation Chemistry

4}(1

HeER2 TV IER

Functional Polymer Gel Chemistry

LH sk ES (L)
UEDA Yoshihiro (AIST)

RADSBEICESN S EL. EREERE CIM
MEDBVIEN RS 2EHREMTFEDFFH
o BHARILSE. 7 SHLNAFAY— TIANYFLTI

Development of synthetic methods that enable
naturally abundant resources to be transformed
precisely and greenly into high-value substances.
Q, synthetic organic chemistry, chemical biology, chemical recycle

R BT - HERIR (ERSER)
HARA Yusuke (AIST)

VINT7OF1I—ARZ VYT ARy b .RA70
MARTN\DGAZ BIE LI #EESN TE LU
BOFTIVOZERF

QYI 7 FaI—%, V7 rAKRY k., ERFTIV
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

SH ET) : HuR ()
YOSHIDA Yuji (AIST)

BRF DFCEY. BRER \1 Ty N
RV SEEOEIE - XETHMICEY 2%, &
SUBBAGENGEOBEILY O XL
2ICRIY DI

Q BHILY FO=S R, BRAETR. KBEH

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

SeiaetEs4FHES  Photofunctional Materials Chemistry

AlE AR R (RS
NORIKANE Yasuo (AIST)

HITISE L TER S RIEBEZEL T B, 8
EEHERTDMES. HEEESIFOT S -
B - HRED T

Q, HHILF. MR, 7YY EY
Photofunctional organic molecules especially
showing photo-induced solid-liquid phase
transitions and light-driven mechanical motion.

Q, Organic photochemistry, Photofunctional materials, Azobenzene

BRSHLY - BRERLF

Synthetic Organic Chemistry, Organometallic Chemistry

A T ERIE (ERE

MINAMI Yasunori (AIST)

REBED T B FOFRBERISOREF

o HRG. MY, REEHNT. RESHT. 98

Study on the development of organic reaction
of stable organic chemicals and polymers

Q, Organic reaction, Catalyst, Stable organic compound,
Robust organic polymer, Degradation

DUNOEHEES

Ansiwayd Ul weidold 1210320q / S,1315e\\
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WARAEBTZZMUO 0I5 L 5555550

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

RERMOESIER T EDEFBICETI N GWEERES -
5LFE LTz, Fic. EBEENZ DR TRENTREZRZLT
T EIFAMDBY TY, FoimifiiDFZE TldE. LIE LIEYD
BREOERICIEROEMRNMBEICEVET L, £fee 7D
EOBEHIBISMBZZDEDDHEEICKELEFTETDHEDIC
BEVET, DEBIERU AV S LET - WBTFY TS
072 LAFERNZE LTONEZEZDOEAZERD TFED
BRICMEL, m&EICO2MRNBTE /I \—LET, Es
557 I1V—TOMEREIE. WARZEMICB W TERERERE]
ERELTVWANEEHNILY FOZ VA GHE - 8BTR. 8
FE—LTZHE TORARIFE FEREFTE F/PAIVA,
F/TF /A= BFTINA RIS TREE LW
FHICHE>TVWEY, AU 77005 L TIEPEZOMH# &
FAEERBADDIZOMBEITI T EDTES. BILVEE &
FHGEBENERFOHEE - BTBEOBEREHET L TWVET,

FREETEH

RIFIERIZE T2

1. BT BB R 5LUBT - MRTFEHFOR
BIBRZER AMEL L 30BAI LA EUS T .

2 TR OBE | 1 OBEEMEIEG LIRICETRYE
?EtH L. BEARICERITNREL(TR DRI RS &

o ETRNOERSHIRRLENARICRET 5T &

mﬂ—fﬁ&mb\ BNHRERE L ERDSNE
I 2ERBIELRIDOBEERIT BT LN TES,

féﬁﬁﬁﬁﬁiTgﬁ-
1. PRED  BEREIFRICBLRANOEEZETF - 1)
BIZH 77005 L)—4—|TiRH L, ERICHSZ
REARED) LTEIWDZEHET 2,

2 BIHmNEES  BLaNEREL. XBEERLURRK
HRICER T NIEBL(IRORUIRSENS, B
AXOEEITBAREIERICEET AL EEELT
HON BNIEIREE R EIFfz LRDSNIZEIL. B
BIFU HRBRICBTOFMZWET 5 EEHTET
H%,

Pick-up Cowl :
Transmit Coil

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

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

Requirements for the Degree Program

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

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

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

Doctoral Program (PhD degree) - 3-year course

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

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

2SN aldH] B

1H/%NalEf5

T RAVEVHANa/NA Ty RMRIV AT LETA TIIRA A= 2T 0|
Add-on "H/”Na hybrid MRI system and examples of live mouse imaging.



Bl MO FHEBUR  1ITOH Masahide

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

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

7H =R 3 (EXEEER
YASUNO Yoshiaki

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

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

&0 %C4 : SBEM  WATANABE Norio

XARAZF EIEANF. BT, BORRRED X AR
HERZT D, MANRIE. MRFOEERSRP
TRREAM R D HHREIS,

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

A& R—:#U% ITO Yoshikazu

SEPREDSTLEMRERN T, BERLNED
EELTOBHA ATV F—HE BN Es
AL S BFRAROBEIRE 7\ RSO,

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

BA EXEB: 3T SHIRAKI Kentaro

BUNVETF—IVT 4 Y IREEST /S INAAR
T U7 ILNDISA.

Control of protein folding and development for
novel nanobiomaterial.

BH R : ¥ SOHDA Yasunari

BFAFROBFREEWRDIEE(ERDHE. T
N5%GA LI LOERB FRMIEDRRE,

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

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

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

FIH E5% : HHUE  HADA Masaki

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

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

IR (B : 28  KOBAYASHI Nobuhiko

iR, EAYIES SRR, JETFER
DEFENREEER. ./ A7 —IVRDER - - X
£ DEEEER.

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

BIO [R50 : 4HEZIE  SEKIGUCHI Takashi

EEBFEMIE (SEM) (T K23 LULE - ARER
FEDFIR, —REFNIOE RHEEDRF.

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

BEE F— : 8IE  FUJITA Jun-ichi

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

Material science and engineering with electron
and ion-beam induced excitation for creating
carbon based new functional structure,
exploring solid state physics, and electronic
device application.
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7 T : 248 FUJIMORI Toshihiko

T/ A—RUMEDEEER. ROZNSDERE
{LERATDRAFE & HRERLH

Nanocarbon materials: Controlled synthesis,
development of their assembly techniques and
functionalization.

JH e #3IE TERADA Yasuhiko

FILONMRA A=T VTV RT LOBE. BLU
NMRA X =2 > 12 & %% L L EHRAIDE DR,

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

ALl &Y - $5ERIZL  ISHIYAMA Takamitsu

RTVTIVR « A VT H T« 7 AEEME LT
IR DFFRO A E BT DB R

Exploration of novel semiconductor materials
and developing advanced measurement
technologies using materials informatics.

IVE  BEk - FEBIE  OGURA Akio

BT H D= BRE(LIC M T e R BT R T,
BEITOHEME & HEDERRE,

Evaluation of improved electrical insulator
materials for electron guns with high accelerataion
voltages. Studies on surface flashover and charging
on insulators in vacuum.

#5H SR - $5fEBNEX  TSURUTA Ryohei

REREBFRMEZ Bis LAREFRMEOR
EIERAZE

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

Wk =S : 4HERIE  YAO Yuanzhao

EBTBFEMBECEM) D REFHRHBFH. SEM
BHRFZ B IERRER, B BRI DOHMR

Physics of secondary electron image formation
in scanning electron microscope (SEM). Studies
of surface discharge in vacuum.

LWIE F—:#48¥ YAMADA Yoichi

TMRDOBEWES /70 /O —RPKES /T
7/ OV —HRERRE L. ThoDBCERIL
BRICHAB LIS/ IFEHELTVET,

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

Bii% K—BB : 586@ SEKIBA Daiichiro
BRAAVE—L 0OV A AN
fekERBE G PR AL EDEE - BT
REBTE,

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

;7  BAA : BbEX URA Tomoto

22NV EDRE, HEFR. SSREDFHAIICE
DR VINVEREDT Y IZT Y,

Engineering strategies for controlling protein
function based on measurements of protein
structure, interactions, and assembly states.

B Y LTIV : $HEBNEK JEONG Samuel

ITXIVF—7 /1 REBICH e BB E SO
DBEARICEE T HHR.

Development of electrode materials and
separation membranes for electrochemical
device applications.

RAIl RE: B HASEGAWA Yuri
RERNFOF AR AR EEESTEOE
IMERZE, R O— JEMEER S/ Est
BE . BEPENBT O EE B BT IR

Experimental studies for electronic property of
organic semiconductor thin film using surface
science technique. Nano structure measurement
using scanning probe microscope and electronic
state measurement using synchrotron radiation
photoemission spectroscopy.



IF Bl H#EZWE  EZUMI Naomichi
TSRV Z—DEYFLIS—HMTSR
T EEBGAMMA10/PDX DRI SRR E 15 5 L
Tz, RESE CASKEESICHIT BIEFREE (B0 -
BAN—2) TS5 AIDEEMEDERE Z DI
B9 B,

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

R4 2l : BhE TOGO Satoshi

BH35EA CIA DB E IR D EDBER S 75 XL
VA—DITREEL L, F—REMRRIERIC
B BT T AIEXRDBEENRY - ANE(ES = 2
L= 3 o»Z0ET) T HREICET B,

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

Bl FX:HHEBUE  SHIGEKAWA Hidemi
EETO— TBEHERPBE/ WAL —Y—5 L8
FHPOIHEEATEIMEL. TN E TITAHVMER
WS EER LY. ZhSFEERANT
F/ R — U COMERZE. 37U OEREET - 4
BRI RIS D 2D DEBHIZEE TS,

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

#BH =3 : #EHIE  UMEDA Takahide

RV HIBA SR A TR L e AR R P
INT—I Lo bOZ9A7/\1 ADSHEL (B
ITIESEBEEIMERE) OMR, BT VYV IHRT
DI,

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

A Eth o HEBIE MAKIMURA Tetsuya

L—H =2k W 3E L e XKEROBIGEN S L)
BEDHBEERSLOZTNZIGALR17A -
7+ /I,

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

EH Rk - H#EHIE  TOMITA Shigeo

ISRRFIMEY., 174 vE—LEzAN ey >
AL —PEEDFOMIE. HLURERF (RS
L TeissTiRtnE,

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

R® RBA: 4% HASE Muneaki

R/ IVAL—F—Z AW/ iBEED I —
LY b, RODbe—L > MMz ise LTz
BRI T/ \A ADEIRL

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

KA (8 #3848 TAKEUCHI Osamu
EE S O— TEMECRBE/ UVA L —Y— B E R
FHLDLIFRAERRME L. TN E TIEUMER
SRR AR LY. ZNSFEERNT
F/ R — IV TOMERRZE. 3 LUMERERT - 4
BRI BRI b DEREFAZE £ 1T 5.

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

SH BB : H#HIE  YOSHIDA Shoji

—D—DDNFPREFEER LR(ES 2B ARG [EE
TO-TJBEHEE. T 1L MORRSREEREOIET
FFDEN ZHHBHEDEDTET. TNETICHEVHL
WEATEBFE LTZY). +/ A7 — IV COMMERRR. &ER
FOFRZ R RFHROODMEETD

Our research target is to understand and develop nanoscale science
and technologies of such as surface science, molecular physics,
and new functional materials and devices. To realize these studies,
we develop new microscopy techniques based on scanning probe
microscopy and advanced laser technologies, which, for example,
enable ultimate spatial and temporal resolutions, simultaneously.
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K#)| B% : BEF  OIGAWA Haruhiro
T/ R — IV & FHBIICEY B RERBIFTIE,

Experimental study on nano physics and
spectroscopy.

XK 43 1 Bh¥  MOGI Hiroyuki
EESO—TEMED, SRECART. B/ U0
AL —H—Tx LB a RS U, RE7 St
BATERRT 2, o, ThoMICAVEEE AL
TH / 24— IV COMMHAZ, SRR &t
5. FEAEATRIE DL T OERARET .

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.

B BAR : 4% UEDONO Akira
BT & B 38T\ R EEHR O
ROH LOSHIEDRR,

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

#ER  E @ TOKO Kaoru

TLFITIV - TRIVF—T/\A ZORIBITREF
feBEASERE DM - 70t RFHZE

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

Bft 7388 : B)EM  OKUMURA Hironori

E{d OB EROE T 2HBEORER
RETINA ARG,

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

BILNTZ— 514V Bi¥
SELVAKUMAR Sellaiyan

FRETHME B/ BEME S KO8
EOZE,

Positron annihilation technique based nano
structured and Semiconductor materials.

EE f7YT : BIZX  ARASHIDA Yusuke

RIS VR ERER bR IVBEHEE RS ED
BeA A=V TEHAIC L Y BHRDIETFHETFR
DERRR%ZETT S,

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

KRz  E:#UE  SUEMASU Takashi
BEESERARE . ABHEOER. H&
U, REYFNA 2% B LI E bRt o
AL BHCHEERE)

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

T B AEEUE HASUNUMA Ryu

RAAEIEEIRE ([ T RIRT BT DR
/A — | VEHEEATIC B S HERERA TR,

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

B%  :Bh SHINEI Chikara

HFRUEF A E >V HIRZE B el t > O
RIREBELTVET, FCZATEY FRONVE
VR EIND BRI EE BV caRERS
YEERELET.

We study on magnetometer using optically
magnetic resonance. | aim for acheving of high
mengetic sensivity by one of paramagnetic
defect NV center in diamond.



F (/NI—ILZbO=JRX) Optoelectronics and Spintronics(Power Electronics)

KE 8= :#48 OHNO Yuzo

IZHIFBRAE Y — L > ADFE,
Q AEY FAZV R, FEEHEFIHEE

technology.

Q, spintronics, semiconductor quantum structures

TR DBE U I D RRATT,

O IFUTIVR « A7 4T« 7R, BitEH

materials using Materials Informatics (MI).
Q, Materials Informatics, Magnetic Materials

ISLAM Muhammad Monirul

RO, FEEDRIEHZE,
Q YUV, /. KA, R RIRT

Defects study in semiconductors.

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

L2 bO=22X Power Electronics

7 — K (SBD) DFAZE - BE%E.
Q NT—REBETFNAR, YVAVA—NRAF

and power supplies.

Q, Power Semiconductor Devices, SiC

RE {85 : H#ZWZ  YANO Hiroshi

FEARSFS/BEDET - ) - AR
BB EHEBENRIMNA T BGETF S/ BE

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

=& F&F:HE MITSUMATA Chiharu
RTUTIWR « AV THIT 47X M) ZFIFBL

Analysis of magnetic properties of magnetic

AASL LIN\IR EIII : #2638

IXIVF—TINA RICISAT BfcodbDF / #E>
) AV R=ZMB DR & FEHE, SERRCARE

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

EE FZE BT IWAMURO Noriyuki

ENEHREBCEREBOA TR ICEMRT S
BE BEB/N\T—T /A AT ) AV A=\
R (SIO) —MOSFET 5T/ 3 v h N\ 741

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

85 EB:BUE  SAKURAI Takeaki
{LEMHFBATE S CICBRREEHE AL ARG
BHOBMERLICEY 2%, /\T—FEHhEF
IS BVF 2 RPRAET,

o, KRBT, NT—EBERT. BRRHRER

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

MR A : 4% YANAGIHARA Hideto
AEY FOZY AR O, SR PBRACYIRIE
SERRA AT\ RER & A,

o, BEMEEM, TER+S vV, WAMRIERE
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

Yv—Zv Y7 : B

SHARMIN Sonia

BRAF DREDH DT E

o, MISE, MAKSHR. HEERE

Machine learning techniques to analyze

magneto-optical studies.

Q, machine learning, magneto-optical studies, technical
English education

88 =& JEBUE  I1SOBE Takanori

IR LA - HIAIRATIC & 2 BAZHEBOBEHR
b & BBABEL ()NEUERR(L) DB,
F12/8T—T Lo b O 9 AEHOFRISES
FORHR,

Q N\7—IL7bO=ZV R, BAIHE AR—FJUYF

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

PUIN O NN G HEHEES - SNBSS O R H St

$2ISAUd panddy ul weiBoidgng 7 saouaips Suiiasuldul ul weldold |elodoq / Saisew

INT—I LY FAZI AICEFEE S TRIER
KSICNT =T /N1 RDOHZE. FHTSIC-MOST /A
ADHFHER_ES KU FREERYIROER,

Q, NT—FINA R, SiC, MOS R

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
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EFEXFREAT

Cooperative Graduate School System

HEFTILIO=JX Semiconductor Electronics 3¢ - EFFETF Optoelectronics and Spintronics

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

BAVEY FOFTHRREMEICET SR, &
KUTNSZRVIEEHIGE T/ \1 ADHARFH,
o HATEY K. HENE. BFF/MR. BFFAR

Research on unique properties of diamond.
Development of electronic and quantum devices
using their unique properties.

ik e BUR (BT

YUASA Shinji (AIST)

b >R VBESIEST (T MR) RFPM R AMZHIL
ELERAEY hAZ Y RAEFDOMERER.

Q ZEY FOZ/ R, WATH. HERE

Research and development of magnetic tunnel

junctions, magnetoresistive random access
memory MRAM and other spintronics devices.

Q, Diamond, Materials science, electronic device, Quantum device Q. spintronics, magnetics, materials science

INO—ILZKO=J2X Power Electronics

RS —H8 : B (ERE

KOJIMA Kazutoshi (AIST)

AT (R SIOZERLE LIeTA RF vy 748
ASERORERAREATOARFF & T D, 5§
PRl R R RN e HTEIE/ T — 7/ \ A ZDBIF.
QNT—ILY FAZVR, T4 F¥v v THEE, HEBE

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

EFEXFRAN (ME - HEITHZEERE (NIMS))

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

¥ - BFF /4T Optoelectronic Nanomaterials Engineering (3485 « #8122 5 X MSE class)
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ME §2— : 8 UCHIDA Ken-ichi

AEY FOZY RYPBERTRIVF—TFZDORE
EHIREYAOY bOZ Y ZICBET BHEEE
1175, REHOEEE - PRI
BE LT, BEMEPREY FOZ 0 AEFITH
BOHFIIIF—THWEERE. ZOISAICHES
fe BB A ERT 5,

Q REY FAZV R, REViH, BEEH, RIXIVF—I%

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

Q, Spintronics, Spin current, Thermoelectric conversion,
Thermal energy engineering

RE B BUE  FUKATA Naoki

g /R ESEICEA L LR - ENE
BAREME T BREROEEK N 5> D225
BB EOT 2V — T BE L iRk R A B
KT DLHORMPEEEREL. 7\ BRET
DISFEREE LT 5,

Q @k, TXRIVF—HHE. F/i8E

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

Q, Semiconductors, energy-related materials, nanostructurese

=2 FEEZ : HUE TAKANO Yoshihiko
BEWRETH. SREEEHERDE L THS
AEMEE S 5 LV EEEEAE DBI% AT S,
BRFBYE—REHERE, XFUTIVR - A
VITART A4V RACK I IEEMHEZRRL. Ba
EFCRIVFE—LIUCHEDRTECE 24 A
EVR7VCIVEERL, BENEDSHOTE
ET5. HEOBEE. NEDETH =8RG
HROKR TH B,

Q Bz, BE. HHFEE

Our lab is developing novel functional
materials such as high-Tc superconductors and
magnetic refrigeration materials and so on.
Using materials informatics, including machine
learning and first-principles calculation, we
search for candidate materials. We synthesize
and evaluate candidate materials by newly
developed diamond anvil cell that can measure
physical properties multimodally under high
pressure. Our ultimate goal is to discover room-
temperature superconductivity, a dream of
humankind.

Q, superconductivity, high pressure, machine learning



=& B HE  MITANI Seiji
SETEERE 7O R EBVZEFLAILORE
ST OBAFS & OFHRRLE D/ R —
IABESHRDAIR, R #EED R MEEam
RITEIY B LU AHSEE DR - BrMakE D 2
EY bOZ O XRRFADERH.

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

BH & ERE  ISHI Satoshi

REKIVNERS /18EZRET L. FECFRE
ZRIE LY. SEEEE DA DR ST
MEISRICEY 2%, BAMICIEY 1L —
TV AVERRETV. AR TUTIVERFE L
Y. KBFEPRBRDOSINENB% B8 L%
Z172,

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

WO B35 - ABUE  YAMAGUCHI Takahide

BAVEY RO RTMEL EDFEIHBF D
ERE ORI L. MHOIZ -7 GRFEEED
LTetRetE 7 /N1 ADAIR, BRI, BHES A
VEVFESVIREPEAVEY FOREK - 22
> 2 —%EocBFRFORFE. R RF
{EED SRR T1T Do

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

Sl it : Y% YOSHIKAWA Genki

Fle D FREE Y/ VAT LEREIL, AR
THE—RBD (B | OHFRIZE A BIZE T 5,
TSHICHEERE LT BEN\AIVETORS R
RMABREE ENIVAT T RERANDEIZ Bi5
I, PR - (bF - EYF - T - FF - XYL AE
FERE.

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.

teRE f855 ¢ EBIE  SAKURABA Yuya
BAMED 2 TR B R O EE
BRI L. BIESEEMEDRE S/ BE0
RS & M EETIEE 1T . EREMERICEE 5 J
RERT—E R N L—, BERERLE T
T RERBISAE ERAT /N AT
IR B

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

100038 DR DTEBODBEFE D #ERE & RF—(E% X5 L TE

SN2ZEENEREZEHERD. BEOBES b > RIVDIE

(STM) 2 AT Ls,

£ BRIV A LT DHFR

ET  SIMBHEHC—BHIE ED2DDEHBHAST T 28T

AT ERORE EFOSRESTMOEH £ REER2 TR
5 LTekRFo

The experimental setup of ultrafast-Scanning Tunneling

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

resolution and femtosecond time resolution (10-15 s)

(Up) : Ultrashort pulse laser and optics.

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

(Right bottom): Ultrashort pulse laser excited multiple STM
probes and sample.
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IWAETZ2AO0095

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

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

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

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

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

FREETEH

RIFERIZIE T 2T

180 EBMERIS OO 10 A B IO - HFTH
ENBORYFREBES L 30BN LEEST 5.

LELTRYOBE | 1 OBBERUARE LI ETELR
Z2H L. REEHRICAIRTNIMET (T%) ORMHE
5EN%, ELHXDOBERFIBRR2ERKICRET
BT LEBEET BN BNIEEE LS ERDEN
B 2ERBINELRNDEEERIT BT LD TE B

RSB TR

| FHEE R RICELRYOESERHL. E
HICHL AR (FBE) LTCLVDEHET 5.

2 BIHRYED  BIHAXERH LANEES SURKE
RICARTNISEL (T9) OPUMESEND. BLH

XDOBEEIFRIFRIEIFRICERT 5 L2FELT DO

BNCHREREZ LI fc L8 oNTcEId. BIFZ1E
M EBRIIBEOFAUZEIST 2 LA TH D,

Mk - 3FIF
2770954

There is an ever increasing demand on the development of
new innovative materials, not only as part of the

industrial infrastructure, but also to drive forth the

advancement of the scientific and technological front.
Here in the Master and Doctoral Subprogram in Materials
Science, we use the most advanced methods both
in experimental and theoretical sides covering from
microscopic to atomic levels to propel research into the
structures, the methods of synthesis, the physical and
chemical properties and potential applications of various
novel and innovative materials.

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

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

Requirements for the Degree Program

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

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

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

Doctoral Program (PhD degree) — 3-year course

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

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



HERBLARDE

Faculty Members and Research Fields

EF4¥M4 Quantum Physics of Solid State

BHE ET:#E  KURODA Shinji

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

Q ZREY POV R, HiMEFEE. BF Ny b bROVAIVESRE

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

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

A —3h: ¥ MARUMOTO Kazuhiro

B ROTRAA MHRERVH LLAK - RO
TAAA ST INA ADOBAF & R - YIIERZRS
SUBMERTHRETLV. T/\1 AEEE BV
LW S DR IEEHE - YRR S, B - X0
AAA ST INA ADENEREDREZBIEL £ T,

Q B - NOTRHA bH¥EE, B - NOITRAC FTNCRL
BFAEVHBSN

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

¥R BERY : 58EW  KASHIWAGI Takanari

RELGBERZBENZE C CGRSHDER L IGA
ZEELEY, BEE RERBEEETT/\(
ADERFEBE L. FIcaBBLEET SNV Y HR
FRDFAFE (R & HERR) 21775 > TH Y £,
o HESHHN, WEEEEE. IUR- FIAVYETAR

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

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

£iE B KANAZAWA Ken

AEY FOZ Y ZRFOMBIE L THGFE N B
FEEOHEE LTVEY, ZREHMEESDFE
AR OERE B L. BREREHET CH%E
ERL. T DM 2RBETOTCHIET,
Q RV FAZY R, BMEHEH, FFRIC2FI—

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

EFIEi Theoretical Quantum Physics

GH R BUR  ISHI Hiroyuki

TMRTL Y SOZ 7 MK (BHFEEPAE
MG E) DEFYI1L—Y 3 vZERV
BFRECEFREMEDOTRL ZIREIEDR,
WEREHEHDIRE. TDHDEHBAHET
TWEY,

o AEMENY. FRFEG BFEXIaL—YaY

We develop quantum simulation methdologies to
predict electronic states and transport properties of next-
generation materials such as organic semiconductors.
We also propose materials-design strategies.

Q, Computational materials science, Organic semiconductors,
Quantum transport simulation

WE BA:BIE MATSUISHI Kiyoto

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

o Stntt, B, EEME

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

Q, Optical Properties, Semiconductors, High Pressure Science

B ¥ AEBUE FUJIOKA Jun

FLVRAERYE. S RADHIVMEDRREE
F -5 BWIEICRIT BRI, RIRIE SR, ERE
PRI, SRR Z R L TH LLEF I -
TR DRIIEZTT S,

o FROVAHIVINE, WEBETR. 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

2  #3:45EBIE  OKAMOTO Tsubasa

RitR %18 S BREEFEMET /A ZDRRICEAI,
TINA ANEBDEF A E > IR % B ATRE 5 SRl
BRHERZEZ AV T, 7/ ABRM RO R
BRUBIFHRBEOBRICE Y HATONET,

o, BFREVHIBSY. BAMME. F8FT/INAZ

Research on the physical properties of materials and
operational mechanisms of semiconductor devices
using advanced magnetic resonance methods
capable of observing electronic spin states within the
devices, towards realizing high-performance devices.

Q, Electron spin resonance spectroscopy, Magnetic properties,
Semiconductor devices

#F  HEth : B MORI Tatsuya

T INIVYHEDRHFZE TR S<UBEL. TV
W7 VEEL) ERERICREWEERRZE1T > T
WK, ROIFRFICHTRADT IV HEEN
BHEE T 2R > E— 7 ORBERUTSRICEVT
KRN AAREED TNET,

Q FIANIVYERK. AR, BEEK

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

IR F8ER  HEHUE  KOIZUMI Hiroyasu

L= BEEREOWIERER & SRRt & (5o
fEBF IV E1—2—DORBICGIFERMEE
To>TVET,

Q EEEEEY. BFIvE1—4—. MROYHIVINE

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

DU OGN HEHRNS - S\ U O R ENEH St
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8K (85 : #HHIE  SUZUKI Shugo
MR T IV ERT > S ¥ ULCAOE & LN THIED
BFREFEN. 215 OHAHIEE DHFHIE
[CDOVWTHIELTWVET,

Q R E—REHH

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

Q, relativistic first-principles calculations

BB  BA: 58EF OKADA Akira
EEYIRSFIREG | DFEMD S ML EER (B
BEDSERRET) ICBTEEF - BFL AT
S v ADBH | HIGE. BeREN. EERG.
(BERIGEED) EERRIG. ERTRIVF—HE
EDHRBIZ,

o BFBEH. TRIVF—BE. LR
Chemistry-Physics theory: theory of electron-

atom dynamics in condensed matter consisting
of molecular assemble.

Q, electron transfer, energy transfer, biophysics

#EIE  Materials Physics and Engineering

%\
b 1

AR &5 88  KIZUKA Tokushi

Pzt - TOIVMAGRE LIS VIR B8
B - A A — R HERIL T O ATy 70 R
ERMSEER R, T/ MERE - FART
B AFROGRFOMK L ETERETERE,

o &R, £33y IR, EAME. BETTHEMR. TOBRE

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

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

FR  #8F : BU¥ TOKORO Hiroko

ERBEAEPEBRME TEMRNRMEL LT,

PIZIEHE 75 EDNBRIFICISE L TR - B
0 - BRAVEARILY 275 & FRGEMERSE

TIMHOREZITOTVET,

o, Efktntt. . 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

88K A0 : HEBUE  SUZUKI Yoshikazu

ABBHOREFFT IVE—EWVOTeTRIV
F—  RFISAICAG, MERGEaH - B3 7
At 1&2F—7— RIT, 105+ /#RP 37T
2w T =0 BTG EDF LB ORISR
[CRVEATVEY,

QT TV E5 Iy R, REHLHE, NOTZA 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

o

L&SHh

£ BEE :#38  TONG Xiao-Min

REVERIESTE C. RF -0 F A4 >~ DGR —
P—BIcBIF2RTF - nFdiEZ@EBL, E5IHN5
I & BB DRI EERRL T 2,

o RF - HFEM. BWL—Y—. HERS

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 28T L VW IAFHEIRROE R,
SRIERE TR, FICEXRTERNECERESER
LMIc BT BHAFERL A T 2 U RDBIENHF,
FERBIRFICBIT 2 BFREDICHIE DI,
o, IERE TR, JMFERES. BETIIRYAHLE

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

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

£ EESS BT KIM Hee Young
EHREBEEGS BV IR -SREF 2 VAR,

ERIREEESS. dLAZIL, (/870 F 1
I-2ARCREEREDHEEDRREL T/

- 27 OEBRIEIC S AREREETOCVE T,
o FARIEEES. EfiE. AN

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

TEH B EHE KOYANO Tamotsu

KSR, FRICERRAINMOMEZRE S AEBHIEZ
L CEEERRELTVET, E/\A1)UigisDH
EITHBTRERRLEP. R2 THREDRVBHE
DN TE 2% L 77 A 2V EEOTICRIFET
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

/A X8 HEHE TANIMOTO Hisanori

HLOKEZ BT 22 BMBORENDIEA%Z B
B, T/ A= blF—LOEEERFOEBMF
(BER, /&8 EREES. SREWNF) D
R UMMEEHEZIT > CLE T,

Q, F/HEMHE, BaRM. JFETEHIRE

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



=8 SSF0F : SBEM  TAKAHASHI Miwako

BFE—L (X, PEFE BFR ZAVCHE
BE% CREEMEDRFEY] & T DREERE
BFTBIES KOS Z RN T O
HORRE BEFNIIZD STHNTVET,

o, Wi, BFE—L, EIERME

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

fhE S BUR KANBARA Takaki

BREBT BHMEFEN—XE T SHEERD
FAIH - BREEBIADD FRET S HEERFE. BT
BFIE - DFRTF - Solkie - MEKEL CRES
TUHEEME DRIMZE B LR ZEH TVET,

o BHTFLE. HRSELE. #MLS

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

A iEth: BiE  TSUJIMURA Seiya

LU PBMAEEOMHEEBEL T BRIGETTE
RETF/MROMBEMRIA L RICHIE., RlcBER—
EREAREAEFBBRISICET SHRETVET,
o BRAILH. BHR. N/FILIFA=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

KE H . #HUE OISHI Motoi
£HDRHRTHZDNA & TO5S LATEELER
RELTEDZ, F/70/OY—LDOREITE
BHIDNAF /AT L) OIEZIT>TVNET,
BRI, T2 71 AHBETVDNAF
IRV EDERETES>TVET,
QDNAF/YRTL, NMAEY, DNAF /I

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

a,DNA ystem, Bi , DNA hine

% 18IE : #3238 GOTO Hiromasa
REEBNEEERK T —DARFEEDEH,
HEEMTE & DOFF LUOMEEER & > fem 9 T8k
DaR AT - B ET o TVET,

Q k&, HERESF. BERILE

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

£I421%  Materials Physics and Engineerin

F B4 : BiE  WANG Junhao

BRLESSOMR(FEREL T T/ DFHA
le BT 2% LR, JEAY, BRBIeettz bt
BLTWET, Flc. V2 /A F(F>D1=—
JIRRIFE PR ENRE LTVET,
o, iEEMBSIE. SFHA. BX. T0 U EEE

Research of novel magnetic, optical, and electrical
functionalities of molecular nanomagnets using
inorganic and physical chemistry. Particularly,
unique luminescent and magnetic recording
properties of lanthanide ions are under exploration.

Q, Functional magnetic materials, molecular magnet, luminescence,
proton-conductivity

YIES{LZ - I\1F Materials Chemistry and Biotechnology

sEfE MISh : 2% KONDO Takahiro

FLLD 2T E D ET & HAERRR. KRB
DRI, RE CDILZERGA A+ 0 AITET S
ARZTO>TVET, RPICHRITRICIIDNL
UV 3 L UGB, 35T L WO BRZRIEE D RER & =38
LIEWEEZZTWVWET,

Q 57 2 RFTME. KEHEME. FEARBFCFIIR

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

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

WA FFE : #4E  YAMAMOTO Yohei
UFARE T, /3 HBDF EREDFHL0S
DF) DS BBAT S/ EEEOREESEDRE
. BEOER LD TEAKICESD T/ TN
AODVES & HBTHEE - TXIVF—ZHICET B
WEAETNET,

o NFEAE, BETNAR, T4 OHiRES

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

Q, Molecular assembly, organic device, microcavity

BRI T : HEZUE  KUWABARA Junpei
EHEEILT  BO TR T2 ERA L
1 LUEEE MR ORIRE BIE L TV E T, BT,
EFHH - DFL U — - ehdl - EERIRA T
HEICET BMREEDTVET,

o FHER(LF. HERIFIIH. E2F

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

XA BB OKIOsamu

IRFTY— FRIRTT L—LT— I EE#MET D
B - S/ MEOERBEOHEMICEDE,
KEERRIE CHE Lt TRIVF—BERiicd
MOH LW EEIELET,

Qo kFEHHE. BEEENTI) Y F, BCEt

We focus on the materials synthesis related to
hydrogen energy applications by controlling the
assembly of organic and inorganic nanomaterials
featuring two-dimensional structures and three-
dimensional frameworks.

Q, Hydrogen storage,organic-inorganic hybrid materials,self-
assembly

DU OGN HEHRNS - S\ U O R ENEH St
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¥IES{L® - /\4F Materials Chemistry and Biotechnology

BiEH &l : Bh2M KUSHIDA Soh

AN FOECHEBLZ RS, JCEMBDOEE
ERNRVRZEBR LT E B FERIBEDRE
ZBHELET,

Q¥ - MEMBES. K- BEFTNAR

We aim to achieve light-matter strong coupling
systems by self-assembly of organic molecules
for the novel quantum device applications.

Q, light-matter strong coupling, opt-electronic device

st iRkE C BhEX TSUJI Ryuki

BIBSMEPRRELSICER T AN
IRV F =BT INA ZADFEREHEETOCVE
T, BT, ABHEBOBEAZAV I RILF—
MBEERICK 2 ATAHERM (Solar to X) "DRI;K
ERIELTVET, BEMICE. REMELER
EBEAAHIVATF A RizED2D - BIRME =R
Wel BRSO T A A1 ARG B DKERR
L DORZERERICERZRF > CTRVBEATVET,
Q ITXIVF—HERFE, ATXAM. ERILF

| am engaged in research and development
of functional materials and energy conversion
devices that contribute to environmental
issues and the creation of a decarbonized
society. In particular, | aim to achieve “artificial
photosynthesis (Solar to X)” by generating
energy substances using solar power.
Specifically, | am passionately working on the
research and development of ultra-low-cost
perovskite solar cells and hydrogen production
using 2D and layered materials such as carbon
materials and transition metal dichalcogenides.

Q, Energy Materials Science, Artificial Photosynthesis,
Electrochemistry

L 7 Bh3  YAMAGISHI Hiroshi

DFEICE < SBUVEEFRZBMICHEIAL T &
IT&Y BNRRMZE T 2ERERIEOR
£ZBELET,
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

BB 8X: B3 KODA Yuta
BOTE R EEE Ul EREEEEA R D AIRL.
BLUBHTOESEBLICE VENERRT S
DTARBHERS: L DR AT > TVET,

Q NLATTIT IV, FFEBER. SRFLE

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

EY v 3= : $HEERNH
VISHAL Kumar

REFT/\A RISEDIHDEHT A - QiR
BLUBUERA/7OL—F =7 L1 DBEE
BiELEY,

o HWRA 7Ol —F—, HFETEME. KRS, FHT Y/ OER

We aim at the development of organic microcrystal
and self-standing microlaser arrays for optoelectronic
devices applications.

Q, Organic Microlaser, Molecular self-assembly, Optical
Resonators, Organic Microcrystals




EFEXFRAI (EREMFSS IR (AIST))

Cooperative Graduate School System (AIST)

¥IEE{L% - I\C/F Materials Chemistry and Biotechnology

FRH B ¥ KURITA Ryoji

F /R ENA T ERE EBTRERD T
EORIEATICBE S BEFERARD S 7/ \ 1 ABIFRE T
=—B LTIV RERDER - EHRF0ORE
ICETBHILZANELTVET,
o A FEVY, RAIOFIA R, SFRH

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

Q, Biosensor, Micro device, Molecular Recognition

& #EHFZE  CHOl Jun-Chul

BRICELWMEFER T AL ADRREFEE T
2 RNEMBORAEROREICE I 2 E8LRAE
Bif L ERRERLRITOMEZBIELE Y,
o MARMRALE RIS, MIRER(LKI, BETEERNA

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

DU OGN HEH RS - S\ SN O R ENEH TS

EFEXFESIU (B - MRITRZEHEE (NIMS))

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

F/#BTZ Nanostructural Engineering (48 - MBI TEI S5 MSE class)

EE & : 28 EBARA Mitsuhiro

RBICEE L THEEZZRL S E 2 BHAERM X
X— bRU—ICET MR, b & DERHE
BEDHREICE DT, g EEPRIMNG ED
B > 7 S C ORI RTAR s R R R 2 U,
Q ZX—FRYT—, EfME. A%

Our research group is interested in developing
smart biotechnologies using stimuli-responsive
polymers. These smart biomaterials are designed
to act as an “on-off” switch for drug delivery
technologies, gene therapy, affinity separations,
chromatography, diagnostics.

Q, Smart polymers, Biomaterials, Cancer therapy

YEFH  BE(E : 2®  SHIBATA Akinobu

MR E TR E L, RIS 7 ORISR
Biie BOIAERES - BRENF S 7 420
L= 3 VT Ko TEERE - BF - BUEICDOWLT
MRLTVD, 2RE - STk - BRREEzR
R LSRR 2R 2D DEERHE -
= U DEMERGEHEH Z ERNGERD SRET S
TEEBELTVS,

Q, HEMITE, HZRE, BHER, MRIEWRIE

Through precise microstructural and
crystallographic characterizations, we investigate
phase transformation, plastic deformation and
fracture behaviors of steels. Based on such the
fundamental research, we try to propose novel
alloy design and microstructure design concepts
for developing advanced steels from theoretical
background.

Q, Steels, Phase transformation, Plastic deformation, Brittle fracture

A IEZ : 338 TAKEUCHI Masayuki
SFRHEE. S - BT WM BNGEBETRTE
BHF - BOF - BAFRUZOEEED THA
V) TEm TR %8 L T ISRICERDH0R
BIVET b ERVEL. F/ B SEHE)
HY 3,

Qo HiHE., BIFF. SFEH

Creation of new organic nanochemistry through
the design, synthesis, and characterization of
organic, macromolecular, and supramolecular
materials with photo- and electro-active
components, chemosensing functions, dynamic
mechanical characters.

Q, Organic Material, Supramolecular Chemistry, Molecular
Machinery

JIIE ={E: ¥ KAWAKAMI Kohsaku

ERXREIGLCHET DT 7Y T ABEEMH
RETOERE L 5 DB ORI F PRE(E
ICEBARR TR IV Ad BRRIFOR(LICE
LD DERRBRICHERT 2HKREED D,

o v hTa—, BAR. FRENE. RECE. BT

Make contributions to basic science related
to physical chemistry and interfacial science
of organic materials as well as practical
development of pharmaceutical products.

Q, Soft Matter, Pharmaceutical Science, Amorphous Science,
Interfacial Science, Thermal Analysis

HO % : B8 TAGUCHI Tetsushi

EAERE ESEETRE - LT 2ERMEHCE
I BEBRMEET O CVWET., B TFREGTE
Zaa L. RS - BT K BRI A TTUN A
AR MpEEER. DA T U T IVENER LT
V&Y,

o, AR, MEHE. BEER. HDARR

We focus on polymeric biomaterials for
minimally-invasive therapy. We design and
synthesize polymeric materials and apply
them for tissue/cell adhesives and anti-cancer
materials.

Q, Tissue Adhesive, Angiogenesis, Tissue Engineering, Cancer
therapy

PR E¥: 38 CHEN Guoping

SEER\OERZ Big L. BEBLEREME L
EfRERIEM R OREZTT 5, EAERINIES
DFHSEZLILEMHROEEMEL MR
b U O ZERROERRMAE EEERED T D
F/ - AT OINR— AR, EREREE S/
HFZRIH L. MR - A& DIEEERLERE
ELDVWTEHND,

o M. RISHE. 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
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M EBfS: ¥ NAITO Masanobu
WEEE - I—7 1 VI MEERLIC. RERD
RERHT - RINBAEAN - 7Ot AT &
FEPRAN I RERE LT —2BEE 0D
FRIBEREZT .

o, BmAFIE - WHFE - REME - 2—T VIR

We aim to develop data-driven polymer
materials by integrating surface analysis,
polymerization technologies and processes with
machine learning and smart labs. In particular,
our target is functional polymer materials such
as structural adhesives and coating materials.

Q, Polymer, Machine learning, adhesive, coating

JNH 32 ERBUE KAWAI Shigeki

BEofEET O — 7 EMEEE BV CRE COLE
RIGPERETIC K BBPARISDREFEZITL. R b LA
7y FEICKYRF LA THEE e RE S/
BEHDRIE E T DBERIEZETT S,

o, EERTO— VMM, WEREIR. BYF

Development of on-surface reaction and local
probe reaction with high-resolution scanning
probe microscopy. Particularly, we focus on
syntheses of novel nano-carbon materials in a
bottom-up approach as well as characterization
of their properties.

Q, Scanning probe microscopy, functionalized carbon material,
single molecule

#hil BSOKER : 3% SODEYAMA Keitaro
UF 5 A A VB E DT 2ILF—BRE I
RLT, A==V Ea1—-2—FRVE—R
BATHAZHEICE D AH = R LBRAEFTNE
G BT UTIWR AV THIT 17 RIC
EBH LOMRERT AR LT,

Q, DFT-MD 518, Al ##HER. Li/4 V&, @R, S2FHE

The working mechanism of energy-related
materials such as lithium-ion batteries will be
clarified by first-principles molecular dynamics
simulations using supercomputers. We also use
the machine learning techniques to find new
feasible materials with experimentalists.

Q, DFT-MD simulation, material search with Al, lithium-ion
batteries, magnetic materials, polymer materials

B2 B #3IE WATANABE Ikumu

izt - BEEREEEZ R OICRF LANILOD
MHZEED SRINT 7 O X E TEEDR T —
INTEZRERELHEET )L & LTRO RIS S
FOMBAFIEZ5THE - FRIT 5, BHEET/ILEH
BE@EbEEHHr e 2T & THIGMRHE -
FRiEEHZI8 I 27 SO—FORKEEBET.
Q JEEFAHENE. 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

7 /%8 T Nanostructural Engineering ($2E5 - #EI T2 IS5 X MSE class)

#F  Zif - @ MORI Takao

BENGERE (FROD—) K8 ERY H1La1
DEFDx Y kT —7EEES DI, R A
8 /- T/0@EhEELELS LT BRE
BRI BRI EOREE - TXLF—HR0
FREREZT O TV 5, HICHRTHD TDLE
EERICEY 2ABMHOMFEZBEL TS,
O BT V¥ —, MEHE. MRS

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

R4 §2: H#ZUE  SAKAUSHI Ken

RRDIRIVF—MREICEIY ZEEEY - FAiHIE
Hlcld, ERAEICES 5RISDIELREIRES
HIET BT LWFENURETY, FhrcBld,
MBS FIRIRRDEMRICER LR L G
BEMEMEDRAIRNEE LT, TNSDREDIERIC
HRYUBATVET,

o, i - LS IHER, MIRNEIEEE, HELS

Fundamental and technological advances on
modern energy issues require new approaches
for controlling the efficiency and selectivity of
reactions at electrified solid-liquid interfaces. We
work to solve these issues by designing various
functional materials with a focus on physical
electrochemistry-oriented phenomena.

Q, Structure-Electrochemical Property Correlations, Microscopic
Electrode Processes, Materials Chemistry

B f&F : H3"  HASHIMOTO Ayako

BRBFEMBEOERF ALY AT LOMEEL
NS5ZBVBBREANDISH, o, RESD
RIE - TRIVF—MBOZTDBERICE T e X
T LOBECEEY HERRM - TR DR
EESH TN D,

o EBRBFEME. ZTORRR. B/H - TVF—MH

Development and applications of transmission
electron microscopy techniques and systems.
We especially focus on in-situ observations and
analysis of environmental and energy materials
such as catalytic materials.

Q, Transmission electron microscopy, In-situ observation,
Environmental and energy materials



RABTZZUo0935

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

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

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

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

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

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

SEM images of 6-fold symmetry heptapod-and
3-fold symmetry tetrapod-like ZnS nanostructures fabricated by
thermal evaporation of a ZnS and
SiO mixture source in N, at 1300°C

NIMS E%¥E - METF
BI095 4

Materials Science and Engineering is an important
discipline that develops materials for various
applications. It is a key engineering field that supports
social infrastructure in areas as diverse as information/
telecommunications, construction, transportation, energy,
environment, medicine and welfare. Our program is
jointly operated by the Degree Programs in Pure and
Applied Sciences Subprogram in Materials Science and
Engineering. Prominent scientists from NIMS join with the
graduate school faculty to supervise students' research
towards a Ph.D. degree.

Students can take advantage of the world-class facilities
and equipment to participate in state-of-the-art research
activities in NIMS, whilst gaining a broader perspective
through interacting with researchers from overseas.

This subprogram is available for the doctoral course
only; however, students may also obtain a Masters degree
under supervision of our faculty members by enrolling in
the Materials Science and Engineering Class included in
the other subprograms of Applied Physics and Materials
Science.

Requirements for the Degree Program

Students should obtain all of the following credits:
Seminar in Materials Science and Engineering |, Il (one
credit each), and Research on Materials Science and
Engineering IA, 1B, lIA, 1B, llIA and llIB (three credits each)
and then submit a doctoral thesis. Those who pass the
thesis evaluation and a final examination will be conferred
a Ph. D. degree in Engineering. It is possible to complete
the Doctoral Program after one year at the shortest case
for students with exceptional achievements.

Au/Ti

BEFUNITHEGS A PEY RREZEE ST
BROEENSVIRY
An electric double layer transistor using an atomically flat
diamond surface

PUIN O HEHERL - B < — 2\ U O B EEH s
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Faculty Members and Research Fields

EE - ES=ZvIMBETIE Metals and ceramics

eqnyns o Alsiaaiun ‘seduaing panddy pue aind Jo a3niasul - ASojouyda ] pue 33US1dS JO J00YdS S1eNnpeIS) ‘SaduUSIds panddy pue aind ul sweidold 99189

54

N

ME #2— : 8 UCHIDA Ken-ichi

AEY hOZ Y AYBERT XV F—TZOREES
[ZE>AOY hOZ7 X1 ICEY 2R ZEEITT 0
RIIHDHERK « A MRS B E L T, Bkt
MRPAEY FOZ 7 ARFICHEOHF IRV T —
ZHEBE | ZOILRICH T EE 2 EET 5,
Q REY FOZY R, REViH, BEEH, RIXINF—IF

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

=8 =HE:HUE TAKANO Yoshihiko
EEHRETE. SRREERERDE L THS
AR S 5LV R OBRET D,
BRFBYE—REHEAE, XFUTIVR - A
VIFRT A A K BRI ERER L. B
ETFCRIVFE—LIVICHED I CE 541+
EYR7VCIVEERL. BENEDOSROTHE
ET5. EEOBEE. NEOETHZEEBE
EHROKR TH B,

Q BInE, BE. #HFEE

Our lab is developing novel functional
materials such as high-Tc superconductors and
magnetic refrigeration materials and so on.
Using materials informatics, including machine
learning and first-principles calculation, we
search for candidate materials. We synthesize
and evaluate candidate materials by newly
developed diamond anvil cell that can measure
physical properties multimodally under high
pressure. Our ultimate goal is to discover room-
temperature superconductivity, a dream of
humankind.

Q, superconductivity, high pressure, machine learning

#F  Fif . FE MORI Takao

BENERE (FROY—) B AT HLa
DEFDx Y kT —7EEES DHIE. FrRiE A
RS/ ZUOBERNEGEEEE LT BAK
ABMRLEMEE EORE - TXILF RO
FRAXZT O TV S, BICHATHH TDILE
FEXAICET 2RBEMHOREFEZBEL TV 5,
Q BMIXILF—, MBI, HEEEEEME

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

Sl ot : #dE  YOSHIKAWA Genki

Wl FREE> Y /YA T L ZRIIL, AR
TH—REED [RE | DEHFUSE(ZBIRET B,
EOISERRE LT B\ U TORE]

PIRIREG ENIVAT 7 PEBNDSRZ B
Yo ME - ALF - EYFE - TF - BEE - AR
FEHE,

o F/ AN HIVEVY. MEEVY, WET— SRS

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.

@, Nanomechanical Sensor, Olfactory Sensor, Materials
Informatics

YEFH  BE(d : 38 SHIBATA Akinobu
BEEETANRE L. BESS Y DEGER
ffiE B SR - SERENF v 574
Y—2 3 V& > THRERE - 21 - BEITDOWNT
WRLTNS, BRE - S - ShEEEs=
IR L 80 E BT B DA S REHE -
= U DBBREHEH A BRI A S RD DIRET S
TEEBIELTVS,

o P, REHE, BHER, MiEWE

Through precise microstructural and
crystallographic characterizations, we investigate
phase transformation, plastic deformation and
fracture behaviors of steels. Based on such the
fundamental research, we try to propose novel
alloy design and microstructure design concepts
for developing advanced steels from theoretical
background.

Q, Steels, Phase transformation, Plastic deformation, Brittle fracture

=& B BE MTANI Seiji
BEGEERERE IO RERVZRFLANILOE
IEHEREMORES K UFHRRREE S/ A7 —
JVIEEAEDAIR, RV ERED ALV HEEE
RICEIT 2H LOIRHSREDIFER - FEgE PR
EY FOZ I ARFADRER,

Q REY FAZY R, BifkthF /H8iE. 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

EE BE . HERIE WATANABE lkumu

Nz - BENEABEMEZE ROICEF LAV
MEEBH ST 7O A THEEDR 77—
IWTEDRREHEBET IV E L TRV ZESS
FOMBHFEZ M - TRIT 5. BEBETIVEHK
EEB(LEFAIHEE DT & THIEMEHZE -
MRIEsAIBRT 57 TO—FORFEEZBET,
o SESMEEAS. EFILA— R, HEREL

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

aH¥ & HEHE  ISHI Satoshi

REL VNSRS /1BEaREt L. FEeFRE
ZRIE Le Y HEBEEDOHATE DB MY
METSAICEY 2R, BARMICiEIal—
AV ERRETV. AT U7V ERRE L
Y. KB RBEDEMNEFBZ B8 LTcHR
115,

Q F/HFE, AZITUTIV. TIXEZI R, NBEH, AEEHR
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.

@, Nanophotonics, Met ial, Pl
conversion, Photoelectric conversion

ics, Photothermal



F/#EIT%¥ Nanomaterials

JH 32 RIS KAWAI Shigeki

BE0f#ae 70— 7Bz AL CRE COLE
RISPREC L DERARIBORFEZITL. R LA
7w TEICE Y RF LA THE N iRE S/
HERDRIE & T DHEERIHZTT D,
o EERTO—JEME, BELRRVE ¥5F

Development of on-surface reaction and local
probe reaction with high-resolution scanning
probe microscopy. Particularly, we focus on
syntheses of novel nano-carbon materials in a
bottom-up approach as well as characterization
of their properties.

Q, Scanning probe microscopy, functionalized carbon material,
single molecule

#hll  BEKER : EH4E  SODEYAMA Keitaro

UF LA F >V EMEEDIXIVF—BHEMRIC
LT, A== 1—2—%BLE—R
BAFENRHBICK S AHZXLBRAETOE
To EBIIERTUTIVA AV TAI T4V RIT
£5H LOVMRBERFEZRELE T,

Q, DFT-MD 53, AlFPRHER. Li 14> Wi, RIEHE. B5FHE

The working mechanism of energy-related
materials such as lithium-ion batteries will be
clarified by first-principles molecular dynamics
simulations using supercomputers. We also use
the machine learning techniques to find new
feasible materials with experimentalists.

Q, DFT-MD simulation, material search with Al, lithium-ion
batteries, magnetic materials, polymer materials

KEE 1854 - AEZUE  SAKURABA Yuya

BAMED R E 2 ICHR S 2R EE R L AER
BIMRITER L. BEIEERMEORE T/ BED
YRR IHET I Z 1T D, EFEMELRICBE 5.
RERT -2 L—I BRRERI TP
HRGABRBICAAERAT/\A AICAF S
R ZEED S,

QALY FOZYAMBE TN R, BEGHEEME, BSMEME

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

Q, Spintronics device, Magnetic functional material, Magneto-
thermoelectric material

B &F : H34Z HASHIMOTO Ayako

BEEFERRORRFEADPY AT LOMKEET
N5%&BOTMHERNDIGA, R, MmEED
B - TRIVE—MEDZDBEEICEIT e A
7T LG PEIET B BRERAM - TR ORI
ZHEDH TN B,

o ERRTTFHMS. TORME. R/ - TRV F—HH

Development and applications of transmission
electron microscopy techniques and systems.
We especially focus on in-situ observations and
analysis of environmental and energy materials
such as catalytic materials.

Q, Transmission electron microscopy, In-situ observation,
Environmental and energy materials
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EFE 7t : %  EBARA Mitsuhiro

RBICEE L THEERC S 2 BHEEREMA
R— bR —ICBET M. Hhik & DERE
BEDHBICE ST FIOE EEPH MG ED
&A1 > 7 Sl C ORI AR R s R 2 AR
Q ZX—FRYUR—, EMEIAE. 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

A IERZ : ¥ TAKEUCHI Masayuki

DFRBAE, K - BFHHEM BOEEBETIE
BATF - BAT - BHFRUZDEAHD 741
) (e MRS L T RIS 57
BIAVETMERVEL, F/ BRIEESEER
Y B.

o, BHHEL BAFLR, 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

MEE BfS: #T NAITO Masanobu
WEEE - I—7 1 VI MEZRLIC. RERD
REMRT - RFIBEEAMN - 7O AT & i
FEPAY FSARERE Llc T —2REERDEs
FMEBRREZIT D,

O, BAFIH - BHFE - BEME - 2—T 1 VIR

We aim to develop data-driven polymer
materials by integrating surface analysis,
polymerization technologies and processes with
machine learning and smart labs. In particular,
our target is functional polymer materials such
as structural adhesives and coating materials.

Q, Polymer, Machine learning, adhesive, coating

B - £(FHEIITZE  Organic-and Bio-Materials

Ik Ef{E: %8 KAWAKAMI Kohsaku

ERMEELCHET BT A 7T A T RS
RETOEBE LG AR OB FPREF
I EREARR TR 1Y A BRRFOR(LICE
AL D DEEMBIRICO B/ 2MREED D,

Q V7 hIA— RAF FRENF. RELY. BUE

Make contributions to basic science related
to physical chemistry and interfacial science
of organic materials as well as practical
development of pharmaceutical products.

Q, Soft Matter, Pharmaceutical Science, Amorphous Science,
Interfacial Science, Thermal Analysis

HO #5%& : 8% TAGUCHI Tetsushi

EHEREERECRR - BET 2ERMAHCE
IREBMREZTOCVET., BATFREGHE
=ak L. #a - BT K HEHIETTUN A
AR MREEERL DA T U T IVENER LT
W&,

o, EikiEEAl. MENE. BEER DABR

We focus on polymeric biomaterials for
minimally-invasive therapy. We design and
synthesize polymeric materials and apply
them for tissue/cell adhesives and anti-cancer
materials.

Q, Tissue Adhesive, Angiog is, Tissue Engi ing, Cancer
therapy

R E¥:3dE CHEN Guoping

SEEBADOEZ B L. ASBERSME L
EARRRBERIEAR DR Z1T 5. RTINS
DFDSBEZDLZLBMRROEEMEL MEis<
b U T ZBRROERRMAEL EEERED F D
F/ - AT BINE =R ERigReIE S/
HFZRIE L. MR - & OEEFRLERE
EEDWVWTHIND,

Q EHE. 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

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

EFUNLDBERIEIC K > THRREMEAE P T/ SR ZRIR T 2 xE5Y
Molecular beam epitaxy and sputtering equipment for developing
new magnetic materials and nanostructures




YIETE Condensed Matter Physics

R4 §2: 4EZUE  SAKAUSHI Ken

RRDIRIVF—RIREICEIY 2 EEEY - FAiTHIE
HlTid, EIRFEICE S 5 RIGDIIDLERE =
IS BTcdDH LWFENGETY, Fhrc bl
B FRERROEMRITER LR 2 5
BEMEMBORINZE CT. ThSDERBEDERIC
HRYUBATVET,

o i - RS HIEN. MRNTIBAE. HEHLY

Fundamental and technological advances on
modern energy issues require new approaches
for controlling the efficiency and selectivity of
reactions at electrified solid-liquid interfaces. We
work to solve these issues by designing various
functional materials with a focus on physical
electrochemistry-oriented phenomena.

Q, Structure-Electrochemical Property Correlations, Microscopic
Electrode Processes, Materials Chemistry

FE(FHEITE  Semiconducting Materials

A B BY%  FUKATA Naoki

Ak /AN EEEICEA L LEE - (58
BHREME T HRROEELE 5> D225
BB LU TRV — (B Ui e = s
K BODERRARERBL. 7/\1 ABRE
TORSEMEERIET 5.

Q ¥Ek, TRIVF—#HE. F/i#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

WO 14555 : S YAMAGUCHI Takahide
LA VEY RPIRTES EDSIREF RO
HEIEORIAE . RO — 5 R ED
LTASREME TN RDAIR, BIZ IS, BMEES A
YEVRFSYVREREAVTEY RDEE - 22
b A —EE-cRTETORR, RE - £F
RS S MEHIE T 5,

QF/HYAIVR, BA4VEVF. ZRahE

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

Q, Nanoscience, Diamond, Two-dimensional materials
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Master's / Doctoral Program in Materials Innovation

ERRT U7 IVAA /RN=2 3 VBT OT S L. ZOZOE
AATEAFREEBEFZM SO0 5 LFICBIT LIRS
TOUSLTY, BB - B LG, b‘@'ﬂ%)‘)\
HHICLDDEAER I —ATY,

AOA—R Tl MRBREDBTICHITFHMA v T LAV
FRIREZ FAICIRME L. BINEHIC DAL 23 E-PR F Rl

DRI ESITIFEFREITASITESERNITERETEDA
MEMZEBRELET,
KFFEM. PRI ED ﬁi‘-&ﬁ#“%% BEMEATHL JEhRERTEL A

BN ARG EOWERR. RETRIVF—IREMED
A/ NRN=2 3 vERLE L7’c7’3 UF1oLEBOITHY. BEE
PSR ITNCERETITONE T,

BFNFEFRICK DWMERET. MEDLE EAmmates =
BRI ERRT, EOICRBRICHE - TN\ AZ2DL MBS
RIS DWCERZ Lo RALS & —RAREDIEED T,
SELGEFIARICERLE T,

FEETEY

m%%&%TE#
1B HEEMERFIOF 10 A BLUOEETU T
IWAA S RN=2 3 VERFORFIMEZMES L, 308
R EZEUST B,

2 BETHYDEE  1OXERMEEE LIRICELTSH
ZiRH L. RERICARRTNIXEL (TF) OFUHE
53N%, BELHXOERISHIHBR2ERKRICEET
DT EEBELT DD, BNEEE FIFTEROEN

CEIF2ERBBELTRYXOEELZRITHTENTES,

?éﬁﬂé%mﬁ?%#
| FREE  RPRRERCBLRNOBESEREL. E
HICHNERE (FBE) LTEVDEHET .

2 BIRYEE  BLAERE LAEES LURKH
BICBMINIEL (T%) OPMMREENS, B1H

XOEBIFBIFFRIEIFRICRET 5 L& RELT DD

BNHZRERE LI fc 80 bNTcEd. BRIARRZ 15
M ERBRIIBEORUZRST 2 EEPETH S,

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 materials innovation program
consists of master and doctoral courses.

This course provides students with a world-class research
environment in the field of materials science.

We aim to create new materials, science and technology
that lead to technological innovation, as well as to
foster human resources who can play an active role
internationally and drive industrialization.

The curriculum focuses on material research such as
solar cells, fuel cells, thermoelectric conversion elements,
magnetic materials, optical functional materials, catalysts,
biomaterials, and innovations in materials related to
environmental energy. All lectures and seminars are in
English.

After thoroughly studying the basics of material design
using quantum mechanical calculations, material analysis
using advanced equipment such as synchrotron radiation
and material synthesis that actually creates materials and
devices, then dedicated to advanced research under the
guidance of leading researchers.

Requirements for the Degree Program

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

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

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

Doctoral Program (PhD degree) - 3-year course

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

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

» NG = " -
IXRILF—ETITE Energy Materials Engineering i
=

o . - Y

# 5D BU%  SAKAKI Kouji 3 EBE: BU%  SAKURAI Takeaki 7

IR EClE, KERE A& A Lo ERETRE - (b EWIHERTS 5 UICEEAFE R A B KRS z

FE - FBRICEIT SRR E K OISR BHOBMERLICEY 2%, /\T—FEHhEF ’/f

%I LT BB (CEY Y 5 F T |TBVT B RBRfET ~

o KREESE., KRFE. KEWE., BEF o, KEFEM, NT—¥BERF. EHRIERER :I

We focus on material development of hydrogen Study on highly efficient photovoltaic cells E

storage materials for hydrogen storage, using multinary compound semiconductors Z
compression and purification. In addition, we and organic semiconductors. Defect analysis in 1?

clarify hydrogen storage mechanism based on power semiconductor devices. 7

structure analysis. Q, Photovoltaic cells, Power Semiconductor Devices, g

Q, Hydrogen storage materials, Hydrogen compression, Crystalline Defects 5

Hydrogen purification, Structure analysis N

FiE S :#YE  SUEMASU Takashi
BEESEAGE . ABHEOER,. A&
U, RAEYTNA 2% B8 LIz 2 LRk o
RS BRI

Q &R, ABEh. BREHE., REVFOZIX

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.

FayE ZE8 : BE  NISHIBORI Eiji

BENT | FICREmBE A LITEDR
FEF) BFDRDMERIC K DMERFHZ,

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

8K A0 : HEBUE  SUZUKI Yoshikazu

ABBHEPREFET (ILZ—E Vo TcTRIV
F— - REGAICET. MERESHE - EIX 7
AR 1EF—"7— RIT. 1 Rt F/#RP 37T
v b7 =0 SR E DR L O EEM R ORES
ICRVEATVET,

Q77 AVES5 Ty R, RIEGHLHN, NOTZAA FABEH

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

Q, Advanced Ceramics. Environmental purification materials,
Perovskitesolar cells

7 Fif - B8 (NIMS)
MORI Takao (NIMS)

BENGHE (FROY—) HsaERY 2L
DRFDxY b7 — U EEETI DI, FiRi1EE
&S/ IUDOBERBGEELE LT ARk
ABRLEMMEE EORIE - TXILF RO
AR ET O V5, FHITHRTHD TDILE
FERAICET 2REMHDORAFAEZBEL T 5,
Q BT LF—, BEIE. HEELEREME

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

FRf  #8F : 4% TOKORO Hiroko

TREGCERBRAME TLHENTRMEL L
T BRI EQNBBRIBITIEE L THEFEY -
HRH - BREFFHEDZR(LT 575 L. FREMIE
REZTIMHOREZTOTVET,

o B, BES, A1 YFVY

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

PR 5 #IE MORITOMO Yutaka

RIERMERY | YEBROREN S TV F—FIE
FFWFILAAVE ML T RUDLAF>
B, BRARE. ABZRMED) ZHHEY
%, MEBEDL S, BFE—LZEHRMELIAHET
1 - FRAT. 7/ \A RDERFEZETT 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.

PFIH =% : H#BE HADA Masaki

7 1 L RO REFHREHTRR [ [DFEE
BN K DA - BB DHEEREA,
Q 7L L—Y—, BEERS. WES1ISR. 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

HE B8 ERH) REXER
INOUE Isao (AIST)

HRDOKEEEIEIRE24PWh, TN H20505F
[TIXITZ VT T5000PWhITE W £ 9, BIEEEEH
ITEAMTDRIBISEREDRE T, HAITEN DAY
ZFARITEZORREZR Y AN FERZIC
BUEIF ATZ2—0OY - ¥ TR - R %
BRI 2T LTI DHBOFRITHE L E T,

Q= a—OFIWTAYITINAR, NAFZAT4vT,
BEFHRARR. WHRE

The world's total electricity consumption of
24PWh today will rise to 5000PWh for IT alone
by 2050. Ultra-low-power IT is an urgent
necessity, and we challenge the problem by
mimicking the brain. Artificial neurons/synapses
and their circuits are in development with new
materials and physics POV.

Q, Neuromorphic device, Biomimetics, Quantum critical
phenomena, Ferroelectrics
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RIEMHTE

Sepehri Amin Hossein : %

(NIMS) AR bR
SEPEHRI Amin Hossein (NIMS)

aAYEF MUTZIWIG—FERBWET ) =T X
IWFE—BRB LT 2R L — AR RERE
ROBZE. <IVF R — Ui EHE. <1 &
ORITZXTA YT - Zal—vav, T—42%
AIVRARRTITIV-TaEYy Ik E

 BitHE, SR, T4 /ORI RT (v IR+ YT ab—YaY

Studies on high-performance magnetic materials
for green energy conversions and data storage
applications using a combinatorial research
approach, i. e. multi-scale microstructure
characterizations, micromagnetic simulations,
data science, and materials processing.

Q, Magnetic materials, Microstructure analysis, Micromagnetic
simulations

1 F=R : #iE(NIMS) @R FE
YU Denis Y. W. (NIMS)

BRI O GRL AT | B ORE(EF
CEENBMFT E RIZERS LSURSMEICH
53 HRICEY DR

o BEHHEY AT L, (4 VM. BRI, Thret

Synthesis and characterizations of battery
materials: study the effect of surface chemistry
and structure on electrochemical performance,
long-term stability and safety

Q, Battery materials and systems, ion transport, electrochemistry,
battery safety

Environment-friendly Materials

JEEE EUGL : $U¥  KONDO Takahiro

LU RTTE DERET S RERIFE. KRB £
DRFE, RE COERIGLAF I RIEET S
MRETOTVET, RERCHRITRICIIONL
UME, 3T LW 37 L ORISR s Bt 2 =11
LIEWEEXTVET,

o, %M 2 RFEMH. KREREAH. RERBE (T35

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

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

% 5 2E  SASAMORI Takahiro

=EARHATTRCAMORFEEED LIHRES
BRADRILE JUFRMERIR, HETTRORH
ED LIHRB RIS DR,

o HETRILS. HHERILS

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

Q, Main group element chemistry, Oraganometallic chemistry

s# Bt BUE  TSUJIMURA Seiya

LU PEMGLEOMREZBIEL T BILETE
RET/ MEIOBEERRPR & RISHIE., FHcBER—
EREAEDETEHRIGICET AR ETVET,
o, BRILH. BR. N1AILYFO=SR

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

Q, Electrochemistry, Enzymes, Bioelectronics

IRILVF—$T%  Energy Materials Engineering

Bt BT : BiR(NIMS) HEXFR
TAKAHASHI Yukiko (NIMS)

MSREPERIME AR, BT R FL— IR e
KABCEAPROMABER - RIS - Bifb 51 7
SOADEEICER L. BEtHLE BIETHIRE
FOET,

o, iRl WHIEE. B 1+ IR, BRA FL—I. kAHME

Research on functional magnetic thin films for
magnetic storage and permanent magnet etc.
To improve the magnetic properties, we focuse
on the relationship of microstructure, magnetic
properties and magnetization dynamics.

Q, Magnetic materials, microstructure, magnetization dynamics,
magnetic storage, permanent magnet

IRO % : 38 SAKAGUCHI Aya

25 - MUHENT AR S OCS BRI C £ 5
EBEIRERAZE.

o, IGHEREMLE. RERNE, L¥E

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

Q, Radio isotope, Stable isotope, Chemical species

BA EEKEP: 4% SHIRAKI Kentaro

BUINGBTA—IVT 1 VIRIEES /INA A<
T T ILANDIEA.
Q AYNOERH. AYNIBT A= VTV

Control of protein folding and development for
novel nanobiomaterial.

Q, protein solution, protein folding

WA GEFE : HYE  YAMAMOTO Yohei

HHARETIE N\ A HRDTF EREDFELUB
D) DSRAHBEDF T/ EERDEESEDR
. BROERLDFREHRICLD T/ T/
ADIEMESEBFHAE - TRIVF—ZIRICEET S
ARETVET,

o NFEEH. BRTNAR, 1 0HHRSE

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

Q, Molecular assembly, organic device, microcavity



KA EH:HEHE OISHI Motoi
EHOREHRTH BDNA & 705 S LATAEET
RBELTEDR, /74 /O~ EDRMAITE
BIDNAF /AT L] DHEET>TWVET,
EHEITIE, [Z0BBH | 7/ 1 AHEUDNAS
JRYVEEDEEETE>TVET,
QDNAF /Y RTL, INMFEVH, DNAF /I

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

Q, DNA nano-system, Biosensor, DNA nano-machine

NS592Y Rolbd 5
PARAJULI Durga

KINEE - ERIERE BIZL I 2L EMBORRR.
SRAAGOFHEERDE T EER - ISREET
WET, (EFETHEOMBEEL LEE - TRV
F—ICRT ZRBEMED Y — R & LIFFAIAELR
R 7O ABRICRVIAHE T,

o BILTMK. SAME. HRER

We focus on the development of porous
materials to tackle challenges in energy and
environmental sustainability. We integrate basic
and applied research, fostering collaboration
between academia and industry.

Q, Porous materials, Applied research, Resource circulation

it &7 : B3 NAKAMURA Takashi

BRF Y AT LOBERERE RN, BB
FERRBA AV EFA LB FEBEBEDHE,
o BHT. HMIIE. 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

IR IEx : #i% (NIMS)
TAKEUCHI Masayuki (NIMS)

D FERHRE, C - BFHAENE. BINGEE R A
WAF - BDF - BOFROZOEEED TH A
> TER THRESTHIIZ 8 L T\ fRICTRDHTAR
AL T ERWEL. 7/ BRIEEDFZR
H9 %,

o HHlHE. BHTE. HFHH

Creation of new organic nanochemistry through
the design, synthesis, and characterization of
organic, macromolecular, and supramolecular
materials with photo- and electro-active
components, chemosensing functions, dynamic
mechanical characters.

Q, Organic Material, Supramolecular Chemistry, Molecular
Machinery

BIE  #¥5R : HERUE (FERET)
NORIKANE Yasuo (AIST)

HITHE L CEMR & RIEEEZ LT 2B, &)
TEFRRTDMEE. HBEEDTOTH 1> -
AR - FRED T

o, FHNALF. SHEEER, TYRYEY
Photofunctional organic molecules especially
showing photo-induced solid-liquid phase
transitions and light-driven mechanical motion.

Q, Organic photochemistry, Photofunctional materials,
Azobenzene

BIS#HEI T3  Environment-friendly Materials

BRI : RIS KUWABARA Junpei

BHLE(SE B FILRIEA FILREmE L.
1 LU R OBRE BIE L TV E T, B,
BFMEL - DF L — - el - EREHS T
EEICET AREEDTOET,

o, EHEREILT. HEESFHE. BHF

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

fiH &l : Bh3Y KUSHIDA Soh

BHEOFOECHEMSLZ RS, SCEMBEDHE
ERDSRVRZEBR LF G EFIERIBERDRER
=EELET,

Q% - MEMES. X EFTNIR

We aim to achieve light-matter strong coupling
systems by self-assembly of organic molecules
for the novel quantum device applications.

Q, light-matter strong coupling, opt-electronic device

WE ¥ : BiE  YAMAGISHI Hiroshi

DFEICE < BOEEFRAZRFRICHEHAG T &
lT&Y, BnRRMEER T SEKERIME O/
GZBELET,
Q BAFLF. 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

A B85 : 8 (NIMS)
NAITO Masanobu (NIMS)

BISEE - O—7 « VI MRZERDIC, REHD
REFRAT - RAESRIN - 70 AT &R
FRPAX LT RERE LT —2BEBEOE D
FIRRREZETT D,

Q BRFMH - BAHFE - BEME - 2TV IHH

We aim to develop data-driven polymer
materials by integrating surface analysis,
polymerization technologies and processes with
machine learning and smart labs. In particular,
our target is functional polymer materials such
as structural adhesives and coating materials.

Q, Polymer, Machine learning, adhesive, coating

BA B 3R (ERH) GEKFR
AOKI Hiroshi (AIST)

DFRBISEHOBEEMDFPTD/NA 47—
A—RET/INA ANDISAGE. RE - BEDR
B CILERET HBFNE/NAFR—A—t >
Y IDRAMEEBELE T,

o, FERM. WEEMSFHR. NIFI—h—tYI VT

Novel biomarker sensing contributing to
environmental and biomedical fields, focusing
on functional molecules responsive to molecular
recognition and their applications to biomarker
detection devices.

Q, Molecular Recognition, Functional Molecular Chemistry,
Biomarker Sensing

NI TEEH

=

UNOMEMEY w\— 2N AN

uofeAouUU| SjelRleYy Ul weldold 1e1o3ooq / S.I91sew

61




eqnyns| Jo ANSIaAlUN ‘soudlds palddy pue aind jo a3n3iisu| - ASojouyda ] pue 92usIdS JO 100YdS d3enpelD) ‘saduaids panddy pue aind ul sweidoid 99180

62

RIEMETIE
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Environment-friendly Materials

B HE—ER : 38 (L) HEKER
HIMEDA Yuichiro (AIST)

TRACRREHR, KEITEICBI Y 2 B S BRI
DERET - B, —BILREDSDEBA X/ —Ib
B FEED S DKEFE,

o HHEEMIE. “ELRELR. KERE

Design and development of organometallic
catalysts for carbon dioxide conversion and
hydrogen storage. Methanol synthesis at low
temperature from carbon dioxide. Hydrogen
production from formic acid.

Q, Organometallic catalyst, Carbon dioxide conversion, Hydrogen
storage

@ BB ERUR (ER BREKER
WEI Qingshuo (AIST)

BREFBIRD R— 2 J A D Z XLOEBR. Zhic
ED HRIDRAF, WO T /A RDERETETTULN
BRABRF PIMFEBHDORAZBIET.

o, A EE. RBER, MLFTVH, F—EVT

We aim to understand the doping mechanisms of
organic semiconductors, develop new materials
and design devices based on them, and to
commercialize organic thermoelectric devices and
thermoelectrochemical cells.

Q, Organic Semiconductors, Thermoelectrics,
Thermoelectrochemical cells, Doping

= (CH R (NIMS) BEIKE R
TANG Daiming (NIMS)

A—R>YF/Fa1—7 ((NT) DFEEICEDL
T/ VIREZELOS / BREAY AT L
(NEMS) DBRFE, RSt DB BB F B
(TEM) IE & B F /1BES L UF/ 7/ ADRF
LAV & WpiEtAl

o h—RYF/Fa—7. FSYIRE. BEWHYZT L.

Z DG BTF M

Development of carbon nanotube (CNT) molecular
junction based ultimate nano-transistors and
nano-electromechanical systems (NEMS). Atomic
characterization and properties measurement of
nanostructures and nanodevices by advanced in
situ transmission electron microscopy (TEM).

Q, Carbon nanotube, transistor, electromechanical systems, in
situ electron microscopy

Electronic Materials

KRR 55 #I¥ OHKUBO Isao
BE—REFHE. T —AN—R MHFEEDR A
THRT A0 AFERE S/ R — ) VERRERE T
EALTC. REGETFHREZRIRT 25WED
BItRhE T\ RBIHAETVLE D,

Q F/ RT—IVEIEMRETS. BFREHE, AE-BF /51 R,
AVTARTAIR

Development of novel functional materials
and devices by utilizing the various informatics
approaches and nanoscale-controlled thin-film
growth techniques is carried out.

@, Nanoscale-controlled thin-film growth, Electronic structure
calculation, Thermoelectric & electronic devices, Informatics

Lok Kumar Shrestha : %%

(NIMS) @R
LOK Kumar Shrestha (NIMS)

RN T Z— LY MR OR—RAREEEBILZ
AV LW /T U7 ILOER, FhfzBIdE
BREBEET 2T/ R—FRXT75—LUiERE
> CHRBMEAR— 2 ABEEFDH—R MK
L. CORHGEEEFIR L cEiEs 1
VT VT PEBREBREE T ORFEEBE
LTVET,

Q iEEMT 7 U7 IV, ESHEEE. F/RK-5Xh—KY, T2
IWF—FEE. [ERE

Fabrication of fullerene-based new functional
nanomaterials using nanoarchitectonics
concept. We produce ultra-high surface area
nanoporous fullerene crystals, and convert them
into hierarchically porous carbon materials by
high temperature heat treatment for the high-
performance supercapacitor and vapor sensing
applications.

Q, Functional materials, self-assembly, nanoporous carbons,
energy storage materials, vapor sensing

# by L ERIE (NIMS) BEAER
KATSURA Yukari (NIMS)

RERMET VT IV - A 2T+ T4 7 AICES
feERHRERR 7 — 2 N— X DREt, T — 2R
FE—REHE - RRICKZFREMERZH O
FIRBEMN DR,

QIFVTIVR AV THITA AR, T—EN—R, HBHH.
ERER

Design of inorganic functional materials database
for experimental materials informatics. Searches
for new inorganic crystals and new thermoelectric
materials by data science, first-principles calculation
and experiments.

Q, Materials informatics, database, thermoelectric materials,
functional inorganic materials

KE 8= :#¥ OHNO Yuzo
NEGBT S /EEDET - K - AC DR
. (EEEEIRMAE L BRET /8
CHITBHREY O — L > ADHZE,

Q REY FOZV R, ¥EHEFIHEE

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

Q, spintronics, semiconductor quantum structures



EH 5:#48 OKADA Susumu

STEMBERZOFEZ AW,/ AT —)IUED
ERET LR, Bl DF T/ AT — U
B EfERmE REOB TR,

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

R4S SREA: B8  HASE Muneaki

BR/ IVAL—F—Z AW/ iEEED It —
LY ot RUDe—L > MMlEEISHE L8
BIRST /A ADRIRR.

Q 7xLM#L—¥—, BRERK. 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

W ZEA : 2% YANAGIHARA Hideto

AEY AT 2K D%, B PRICELE
SEEEE RV T\ ZERL & EHE,
O, BIfEEHEM, TERFY vILEE, WEERIEAR

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

IRD—X b—7R:HEHT
EDWARDS Thomas

febidE. BREITTEIVT 7 AMEDOEEH
BERAD-ALZE, 7/ AT—ILD5I VAR
ToIVETHEL. 2D SHERESI VIR
PR —ICESLREEMRICE N T, BIRKTE
BRKG T CORRMFEERLERSTL%E
ELTWET,

Q. F/ - RAI0N% ERANZZL, GEBLUTEIIVIR

We investigate the fundamental deformation
mechanisms of crystalline and amorphous
matter, from nano- to macro- lengthscales,
to improve mechanical properties in extreme
application conditions across a broad range of
materials, from engineering alloys to functional
ceramics or polymers.

Q, Nano-/micro-mechanics, deformation mechanisms,
engineering alloys & ceramics

Eh L&SHhA

T BRE :H#EBIE TONG Xiao-Min
RIRBEE C. BT DT A 7 OfEEvEL —
P—BICBIFBRT - nTBREMAL. T5ITNE
IS & BYMBABROGIES EZ2FRL T2,

Qo RF - AFER. WL—Y—. HEEYZ

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

EFHETZE  Electronic Materials

#2 F5h : #d8¥ TOKURA Yasuhiro

FEpERLE LT /R COBFEXER. I
EEAA I AR, BABFROIE—L Y
AEBFHEEDIGALEET,

o BFHE. EFMHE. FTEHEHIE

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

A —3h: ¥ MARUMOTO Kazuhiro

B - NOTAAA SHRERVH LLERK - O
TAAA BT INA ZDBAFE & R - MRS
FUBMERTHEREZT, 7/ ZEEZ B H
LWI 7 ORI - PRI S S, Bk - XOT
ABA T INA 2B ERBORAEEELE T,

o Hiff - NOTRAA MEEE, B XOTRBA TR,
BFREVHBHN

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

LWWE ¥—: 248 YAMADA Yoichi

REROFWHS /77 / OI—HRPKES /T
7/ 0V —MEENRE L. TN5DATHERIE
RRIFIB LT/ IT2EHELTVES,

o REHF. Bl - kEF/ 7Y /0V— B

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

Q, Surface science, Organic/hydrogen nanotechnology, Self
organization

KA (8838 TAKEUCHI Osamu
EBETO— TEMERRE/ VAL —F—5E R
FHREDGIEREMAERE L. TNE TITENMER
MR AR LY. ZNEFEERNT
F/ R — VORI, 3L OEREET - 14
BRSO 2D DEBHIZEE TS,

Q, F/ 7V /0Y—, sl ¥E&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

BEE  F : 4EBUE FUJIOKA Jun

FLLRAERE. FRODAHIEDRREE
F -G - BIEICEI S BRI, SEimIE S M. BRE
PRI, SR ZERE L TH LV EF I -
HEREMDFIEZTT D0

Q, FROTAIVINE. WEREFR. EEMES

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
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Yy—3ZV VYI7:B#
SHARMIN Sonia
BSAFDORED D DERFE
o WHYE. MEAYHR. HEEERE

Machine learning techniques to analyze
magneto-optical studies.

Q, machine learning, magneto-optical studies, technical
English education

=5 &RE : ZR(NIMS)
TAKANO Yoshihiko (NIMS)

SHFRAZE T, mRBEEhzmd s LTS RM
B E B LOBREEMRIORAZTT D, BAFEPE
—FESHEHREXTVTIVA AV THIT AT RIC
KBEMRERRL, BRE T CIIVFE—LIbI)
HNHETE D LA VEY R7VEIVETER L. &
BOEMPIHETD. REOERIE NEDETHS
ERBEEFOER TH B,

o, BInE. BE. WiHFE

Our lab is developing novel functional materials such
as high-Tc superconductors and magnetic refrigeration
materials and so on. Using materials informatics,
including machine learning and first-principles
calculation, we search for candidate materials. We
synthesize and evaluate candidate materials by newly
developed diamond anvil cell that can measure
physical properties multimodally under high pressure.
Our ultimate goal is to discover room-temperature
superconductivity, a dream of humankind.

Q, superconductivity, high pressure, machine learning

FEH K EBR (ELH) BEXFER
HIRANO Atsushi (AIST)

T/ MR EEED FORBEERA D Z A LETR
L. T/ HFOEFEREEDER PEREST L
FRZEBELET, F/A—RreE2> /%0
BEEGZ—S Y & LDD BEVMEANDR
FEBELET.

o ST, MEMR. F/H—KY, F/HE 2VINOR

We explore the interaction mechanisms between
nanomaterials and biomolecules to understand
the biological behavior of nanoparticles and
develop novel composites. While our primary
focus lies on nanocarbons and proteins as
targets, we also extend our exploration to a
diverse range of materials.

Q, biomolecule, interaction, nanocarbon, nanomaterial, protein

X #a : B (ERRE)

YUASA Shinji (AIST)

b RVBESHER (TMR) EFRMR AMZE L
ELIREY b OZ Y ARF OB,

Q ZAEY FOZY R, MKTIH, MRS

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

Q, spintronics, magnetics, materials science

=& W HiR(NIMS)
MITANI Seiji (NIMS)

BEGERRE Ot AZ BV RF LANIVOE
EHIEE AT DO BIFS & UFRRBIEARSF/ X7 —
IVIBERDRIR, AEVEIXPRA L VHEREER)
RICEIT B3 LOMEEREDRRSR - BisEPX
EY Az RAARFADERM.

o REY FAZH R, Hith; /Wil REVEE. REVHERS

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




a7z AV 3 BRI

ME X 3% (ST BEXFR
AMEMIYA Kenta (KEK)

BFE—LZRVEFRORE - REDZ D%
[N = 2 A ) A
o X - RE. AN5Y FER. BFE—L

Elucidation of the function expressionmechanism
by operando observation of surface and
interface using quantum beams.

Q, surface and interface, operando observation, quantum beams

t#E It 38 (TR HEAFER
YOKOO Tetsuya (KEK)

FHEGEE, FICeRREEEPERTEFA
EVRICBIFBAEYPIEFOEBFLAF IR
DHIRES TG D, & L THEFRERMZF
AL e CREB & T D, BNFHEED
AIELH T BV AAZXLDOERZBET,

Q BFE—L, PEFHE. BFAEY

The dynamics in functional materials, in
particular high-Tc superconductors and quantum
spin systems are the target of research. Neutron
scattering technique is utilized as a probe,
also phisical thermodynamic quantities will
be measured to elucidate the mechanism in
materials.

Q, Quantum beam, Neutron scattering, Quantum spins

Material Analysis using Synchrot

Radiation

BRH I50E - 3R (ST ) HEXFR
KUMAI Reiji (KEK)

BENEIFCHETBEBFE—LEZRBNT. iR
REFICE HMERED S 7 ABIEEL 5. <
7 ABMEDERZBRS N T DR

o BFE—L. RS, M

Study using quantum beams such as synchrotron
radiation to reveal the origin of macroscopic
physical properties from the microstructure
inside materials in condensed matter.

Q, Quantum beam, Synchrotron radiation, Materials Structure Science
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e
€ FHREMAR VI —

O Q@ Tomonaga Center for the History of the Universe

TR AT FHEHIZE > 2 — (Tomonaga Center for
the History of the Universe: 885k > 2 — ) I, FED
BlAELME - EmDRBEEHIENFLATHEL. F8
SEOM—MIERRE L EFEOFORIL - F5|2BH
ELT2017FE 10 BICRIIENTEHATE L2 —T. U
TOD 4 DDOHRZEERPIEHEL TLET,

W SRR TEERZEERY (BRPIE - RRERD)

W 74— - ZIEMEERPT @R IAE)

N BEERSCFZRERPY (BRI AFFAR)

N HETFEHRIZRRFEFT EBPIE | /JVREE)

2 —DEEBAICEE NS Tomonaga I&. HBZE
BEm. <V IHEHREE RRMEBEFZOBRICEZK
BINEER L. WEAZEBEFHEOEREREHNI.
/=N VEYEFEE KRR LICBEHEATOET,

https://tchou.tomonaga.tsukuba.ac.jp/

Tomonaga Center for the History of the Universe is
pushing forward research to clarify the genesis of the
Universe and the origin of matter and life through
integrated view on the History of the Universe. The
Center was founded in Oct. 2017. The Center consists

of the following four research divisions:

1 Division of Elementary Particles
(Chair: TAKEUCHI Yuji)

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

W Division of Antarctic Astronomy
(Chair: KUNO Nario)

[ Division for Photon and Particle Detectors
(Chair: OZAWA Akira)

RALTEE

5 e

HEDOERTHIEY
JANFOREE. #hl
TFHRER/FHEHEY
MPESOFHER= 21—
cJY/ DERICATT
arvhk - BEXR/
BRI IC &K BRFED
ERIRDEZER

YA=7>
AL
tHZERFT

FHOBPPHEFERN
BOI A=Y « TIb—
Ay« TIAVEHER
/FRERDEENE
K& BETROERE
R70Ot X DEREA

FARR L F
W72 ERF

BERFIC L BHER
SRR/ BRI, SR
. FHEEOHAN
R/ FHOBE L&
{t. EWOERICES
VB DERIVEAT

SR E AR
B ERPS

TIA-ACCELERATE
EHEL. BIREFR
Hids - KEFEHARZ
FAFE

IXLF—PERE
HrEtyy—
TIA-ACCELERATE

trE-R: R BE
gltra—K: AH Bk

Director : UKEGAWA Fumihiko
Codirector : KUNO Nario

Bk #xr—EB
TOMONAGA Shin-itiro
(BRSSP RZFR)
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Tsukuba Research Center for Energy Materials Science, TREMS

TREMS

IXIVF—YERFHIE > 2 — (Tsukuba Research
Center for Energy Materials Science. TREMS) &, %
B ERIFEZE > 2 — (Tsukuba Research Center for
Interdisciplinary Materials Science TIMS) # &1 & & L.
2017 10 B. BEBMBERICERIIINE LTz, TIMS (&,
2000 F / —N)VMEFEZZE LB IREARF B
BROCEBEERLRIULIN L2 —T BFE
THEDHEBA CREIC K 2 BN GEEEERD
AR E=Y 3> ELTVWE LI, TREMS & DR
DHE. BREROBEORECHAHREIRILF—
PEHEZFOLOMRT - EEDHTVET, A2 —
& TTRIVF—N\—"ZXSEPI). THTRIVF—FH
P BRI xILF—HIEERPI. I*T U7 ILDF
SRETERPI). T 7/ sEEEHEERPT ). [ERmEY/L—
TEPFI) DIRDDOMERILFIE. BEMKRELIT D0
DEERE S —F 7 IL—TH5E). DITERED
70—\ S A HEE L T =B P AGZEM. /T —
TLY bAZIRATINA RIZE FFBICED A
wMEL TINA XDRIZEBIEL TWE T,

https://www.trems.tsukuba.ac.jp

Tsukuba Research Center for Energy Materials Science
(TREMS) was rebuilt from Tsukuba Research Center for
Interdisciplinary Materials Science (TIMS) in October, 2017.
The aim of TIMS is to create new materials with innovative
functions and to construct innovations for cross-disciplinary
research on materials science through collaboration and
integration of science and engineering. TREMS has a similar
mission but focuses the research activities on environmental
energy materials. There are six divisions (Energy harvesting
Division, Photoenergy Conversion Division, Electric Energy
Control Division, Molecular Designing of Materials Division,
Sub-nanoscale structure evaluation of Division, Integrated
Fundamental Study Division), and one research group for
integrated studies to develop intensive and collaborative
studies on new materials and devices such as tertiary
batteries, solar cells, power electronic devices etc. on
the basis of novel scientific principle. We also inted to
strengthen Tsukuba research network and to promote

global collaboration.

TTRIVF—FH - RZ - B - SIEOTHDOEFHNGHEEED T - M8 - T/31 R

“Innovative functional molecules, materials and devices for the energy conversion, transfer, storage and control”

67



eqgnins| Jo ANSIaAlUN ‘soudids palddy pue aind jo a3njiisu| - ASojouyda] pue a2usIdS JO 100YdS d3enpelD) ‘saduaids panddy pue aind ul sweidoid 99180

68

HREXZHIEMER

REKFHRHARE I —

Hydrogen boride research center

2017 FITFRRFZOHRRESHHRO LG HFRTH)
STERITHN LIcARVILKE (HB) F /> — hdHT
LW H /Y= b CThHY. BOVRTEREKEDH
TR (RFELLT 1) ThTWEY, |BE [KEE
5. 1c% - ES £51 LV RFAERDHD
KRAIGEREERT BTcd. RULKEZ BV IGH
MELEEEINTVET, el OO CO, Ty
Va3V ERRILIMBE L TEREDNEDOSNTVE
¥, ol FObY - RURDL—T— / SpERRE
MRE L TOESHEDNRFENTLSIEN RIADE
BRicK Vs EREZ R EABRARR RS Eik4a
HLOBKENREEINTWEYT, At 2—Id &
DESBTEEEMRTHZ HB ./ — F DEFHOHS
EBBEVR=TY, h—RrZa1—hZIVERICA
VFTCERAR CISRERRZ POITHHIEE ZHE L T
Z2VET,

In 2017, researchers from the University of Tsukuba led the
world's first successful synthesis of hydrogen boride (HB)
nanosheets, a new twodimensional nanosheets composed
of lightweight boron and hydrogen (atomic ratio 1:1).
Currently, applied research using HB is being carried out to
solve various problems in the utilization of hydrogen, such
as "producing, storing, transporting, and using hydrogen."
Research is also being conducted on HB as a material to
achieve zero CO, emissions. In addition, HB is expected to
apply as a material for laser/advanced proton-boron nuclear
fusion material. Recent experiments have also revealed
various functions such as solid acid catalyst performance
with high selectivity. This center is the world's first base for
such promising material, HB nanosheets. We will promote
basic and applied research toward the realization of carbon

neutrality.
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University of Tsukuba

RCMS

Research Core for Mathematical Sciences

R P
BERL 7T

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

$EERIEHIR I 7 (RCMS)

HER 2 H T O 7 (Research Core for Mathematical
Sciences: RCMS) &, EERYBRICHB ENHEIRT
HY. BEERE LI BFREMNERIEHZE. &E70
JIU b - EREE - ERREE. XU BEFAMER
DHEZENE LTVWET, XERFEEFEFE 1HZF
T RINVAMA/NN=2 320 TF5y T4 —L (AIMaP)J
DHIIMRE LT HFELHERE - EEREOEHICK
B4/ R—2aVDRHEBIRLE T,

BEERFMR O 77 ICIE. DA & BRSSPI, T
RIEEDTERFT ). [HERIRRARTERPI L. TERITHREHE
MERFI ). TATXIBEDEFEMERE - [SHEEF) D520
P&, TRIEHIRCEREE | hb) £, mamEe
BIFARETIE. FMXAREHEET 5 EFFFIC. REEE
HEEWNITHBES D120 E - EEETVE T,

Sphere of radius, (/tr(E,)

v

Sphere of radius, |/tr(X,)

BRITT — 5 DEAFHRE
Geometric representation
for high-dimensional data

SHEMIERRITIC £ > TSN
BBBEEESEXORD
t=co TR

The shape at t=co of the
solution to some time evolution

Research Core for Mathematical Sciences

The Research Core for Mathematical Sciences (RCMS) was

founded in the Institute of Pure and Applied Sciences to
help promote interdisciplinary integrated research based on
mathematics, various projects, international collaboration,
industry-university collaboration, and the promotion of
young researchers. RCMS is a cooperation base of the project
“Advanced Innovation powered by Mathematics Platform
(AIMaP)" entrusted to us by the Ministry of Education,
Culture, Sports, Science and Technology. The project aims to
create innovation through cooperation between mathematics
and various sciences and industries.

RCMS consists of five divisions: the “Division of Symmetry
and Mathematical Structure”, the “Division of Geometric
and Topological Analysis”, the “Division of Mathematical
Modeling and Analysis”, the “Division of High-Dimensional
Statistical Analysis” and the “Division of Mathematical
Foundations and Applications of Artificial Intelligence”. It
contains the Office of Interdisciplinary Research, Planning and
Coordination which coordinates academic exchanges while at
the same time concretely plans and manages the promotion
of integrated research.

4 RFRLELIRIE IC XIS B
13| \EE
Null-polygonal minimal surface
for four-point amplitude

equation obtained by computer
assisted proof
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Fo/09-tRREVI— (OIQSST)

Research Center for Organic-Inorganic Quantum Spin Science and Technology (OIQSST)

https://www.spin-electronics.ims.tsukuba.ac.jp/

REM A > 2 — 3 DE BT E #&E) 7)V—
TORNLT Y FICKIBRE NI, HBARRERED
FERICET TERILRERD A >~ F aX=2—&E LT

REEESHARNRCT, EFALUH AT R %Z
BHICLTen TN ZHELE T, BFPHROEFA
Erz7n-7LLTERL. 9F - BRF - RF&L
NILOHRNGRRD 5. BREHIE LT /A X
BEBEMEL ERNE. HWEKNEL EDOME - e
Mz BT 2B =ML, HERRZEM—HICER
TEEFAEVYA IV AZBRLET, BEARNICIE
BRE - SBEL IV OEARM. SME - BB
MRE R <7 ORI - RFERRMO. £
DHFERSICK Y MERPEFNEMARZTVE
¥, T LTHRRIEmAR. EREELENBAE 22—
b BEPHEFRICEDME - K - T/NA X - BB
DHEEREZHELET,

This research center is composed of a bottom-up group
of cross-disciplinary researchers (faculty members) and
serves as an incubator for the formation of research centers
for the solution of global-scale issues. The center will
promote the creation of a field based on quantum spin
science. The quantum spin science will be established to
understand various phenomena in a unified manner by
utilizing quantum spins of electrons and nuclei as probes to
elucidate the factors controlling the properties, functions,
and performance of organic-inorganic materials, devices,
composite structural materials, biomaterials, and earth
materials from a microscopic viewpoint at the molecular,
atomic, and nuclear levels. Specifically, new discoveries
and innovative technologies will be developed through
interdisciplinary fusion of different fields, including highly
sensitive and precise microanalysis, high-purity and high-
quality material synthesis, macroanalysis, and device
fabrication. The center will also promote world-leading
research, the development of domestic international joint-
use centers, and the social implementation of materials,
devices, and equipment by companies and research
institutes
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A ADACHINaruhiko Master's / Doctoral Program in Chemistry 36
AIYAMA Reiko Master's / Doctoral Program in Mathematics 22
AKIYAMA Shigeki Master's / Doctoral Program in Mathematics 21
AKIYAMA Shinichiro Master's / Doctoral Program in Physics 25
AMEMIYA Kenta Master's / Doctoral Program in Materials Innovation 65
AOKI Hiroshi Master's / Doctoral Program in Materials Innovation 61
AOSHIMA Makoto Master's / Doctoral Program in Mathematics 23
ARASHIDA Yusuke Subprogram in Applied Physics 4
ASANO Yuhma Master's / Doctoral Program in Physics 25

€ CARNAHAN Scott Master's / Doctoral Program in Mathematics 21
CHEN Guoping Subprogram in Materials Science 51

Subprogram in Materials Science and Engineering 56

CHOI Jun-Chul Subprogram in Materials Science 51
CHUJO Tatsuya Master's / Doctoral Program in Physics 27

E  EBARA Mitsuhiro Subprogram in Materials Science 51
Subprogram in Materials Science and Engineering 56

EDWARDS Thomas Master's / Doctoral Program in Materials Innovation 63
EMOTO Kazuma Master's / Doctoral Program in Physics 30
ENAMI Shinichi Master's / Doctoral Program in Chemistry 34
ESUMI Shinichi Master's / Doctoral Program in Physics 27
EZUMI Naomichi Subprogram in Applied Physics 4

F FUJIKIRyo Master's / Doctoral Program in Chemistry 36
FUJIMORI Toshihiko Subprogram in Applied Physics 40
FUJIOKA Jun Subprogram in Materials Science 47

Master's / Doctoral Program in Materials Innovation 63
FUJITA Jun-ichi Subprogram in Applied Physics 39
FUKATA Naoki Subprogram in Applied Physics 44
Subprogram in Materials Science and Engineering 57
FUKUSHIMA Hajime Master's / Doctoral Program in Physics 26
FUKUSHIMA Ryoki Master's / Doctoral Program in Mathematics 22

G GAOYanlin Master's / Doctoral Program in Physics 28
GOTO Hiromasa Subprogram in Materials Science 49

H  HADA Masaki Subprogram in Applied Physics 39

Master's / Doctoral Program in Materials Innovation 59
HAGIWARA Satoshi Master's / Doctoral Program in Physics 28
HAMANA Yuji Master's / Doctoral Program in Mathematics 22
HARA Yusuke Master's / Doctoral Program in Chemistry 37
HARADA Ayaka Master's / Doctoral Program in Chemistry 36
HASE Muneaki Subprogram in Applied Physics 4

Master's / Doctoral Program in Materials Innovation 63
HASEGAWA Yuri Subprogram in Applied Physics 40
HASHIMOTO Ayako Subprogram in Materials Science 52

Subprogram in Materials Science and Engineering 55
HASHIMOTO Takuya Master's / Doctoral Program in Physics 26
HASUNUMA Ryu Subprogram in Applied Physics 42
HATSUGAI Yasuhiro Master's / Doctoral Program in Physics 28
HATTORI Toshiaki Subprogram in Applied Physics 39
HIMEDA Yuichiro Master's / Doctoral Program in Materials Innovation 62
HINOHARA Nobuo Master's / Doctoral Program in Physics 27
HIRANO Atsushi Master's / Doctoral Program in Materials Innovation 64
HIRATA Mafumi Master's / Doctoral Program in Physics 30
HIRAYAMA Michihiro Master's / Doctoral Program in Mathematics 21
HIROSE Shigeki Master's / Doctoral Program in Physics 25
HONDA Shunsuke Master's / Doctoral Program in Physics 26
HWANGBO Dogyun Master's / Doctoral Program in Physics 30

I ICHINOHE Masaaki Master's / Doctoral Program in Chemistry 35
IDE Shunsuke Master's / Doctoral Program in Physics 31

IDA Takashi Master's / Doctoral Program in Physics 25
IKEZAWA Michio Master's / Doctoral Program in Physics 29
INOUE Isao Master's / Doctoral Program in Materials Innovation 59
ISHIBASHI Nobuyuki Master's / Doctoral Program in Physics 25
ISHIBASHI Taka-aki Master's / Doctoral Program in Chemistry 34
ISHII Atsushi Master's / Doctoral Program in Mathematics 21
ISHII Hiroyuki Subprogram in Materials Science 47
ISHII Satoshi Subprogram in Applied Physics 45

Subprogram in Materials Science and Engineering 54
ISHIKI Goro Master's / Doctoral Program in Physics 25
ISHIYAMA Takamitsu Subprogram in Applied Physics 40
ISHIZUKA Naruhito Master's / Doctoral Program in Physics 25
ISHIZUKA Tomoya Master's / Doctoral Program in Chemistry 33
ISLAM Muhammad Monirul Subprogram in Applied Physics 43
ISOBE Takanori Subprogram in Applied Physics 43
ITO Atsushi Master's / Doctoral Program in Mathematics 21
ITO Yoshikazu Subprogram in Applied Physics 39
[TOH Masahide Subprogram in Applied Physics 39
IWAMURO Noriyuki Subprogram in Applied Physics 43
IWASAKI Kenji Master's / Doctoral Program in Chemistry 36
JEONG Samuel Subprogram in Applied Physics 40
KAKEHI Tomoyuki Master's / Doctoral Program in Mathematics 22
KANAZAWA Ken Subprogram in Materials Science 47
KANBARA Takaki Subprogram in Materials Science 49
KANDA Akinobu Master's / Doctoral Program in Physics 29
KANEKO Hajime Master's / Doctoral Program in Mathematics 21
KARIYA Tsuyoshi Master's / Doctoral Program in Physics 30
KASHIWAGI Takanari Subprogram in Materials Science 47
KATO Kazashi Master's / Doctoral Program in Chemistry 36
KATSURA Yukari Master's / Doctoral Program in Materials Innovation 62
KAWAI Shigeki Subprogram in Materials Science 52

Subprogram in Materials Science and Engineering 55
KAWAKAMI Kohsaku Subprogram in Materials Science 51

Subprogram in Materials Science and Engineering 56
KAWAMURA Kazuhiro Master's / Doctoral Program in Mathematics 21
KAWANAMI Hajime Master's / Doctoral Program in Chemistry 37
KIM Hee Young Subprogram in Materials Science 48
KIMURA Ken-ichiro Master's / Doctoral Program in Mathematics 21
KINOSHITA Tamotsu Master's / Doctoral Program in Mathematics 22
KIZUKA Tokushi Subprogram in Materials Science 48
KOBAYASHI Nobuhiko Subprogram in Applied Physics 39
KOBAYASHI Wataru Master's / Doctoral Program in Physics 29
KODA Yuta Subprogram in Materials Science 50
KOHAGURA Junko Master's / Doctoral Program in Physics 30
KOIZUMI Hiroyasu Subprogram in Materials Science 47
KOJIMA Kazutoshi Subprogram in Applied Physics 44
KOJIMA Takahiko Master's / Doctoral Program in Chemistry 3
KONDO Takahiro Subprogram in Materials Science 49

Master's / Doctoral Program in Materials Innovation 60
KOTANI Hiroaki Master's / Doctoral Program in Chemistry 3
KOYANO Tamotsu Subprogram in Materials Science 48
KUBO Atsushi Master's / Doctoral Program in Physics 29
KUMAI Reiji Master's / Doctoral Program in Materials Innovation 65
KUNO Nario Master's / Doctoral Program in Physics 26
KURAMASHI Yoshinobu Master's / Doctoral Program in Physics 25
KURITA Ryoji Subprogram in Materials Science 51
KURODA Shinji Subprogram in Materials Science 47



KUSHIDA Soh Subprogram in Materials Science 50

Master's / Doctoral Program in Materials Innovation 61
KUTSUMURA Noriki Master's / Doctoral Program in Chemistry 35
KUWABARA Junpei Subprogram in Materials Science 49

Master's / Doctoral Program in Materials Innovation 61
KUWABARA Toshiro Master's / Doctoral Program in Mathematics 22
LOK Kumar Shrestha Master's / Doctoral Program in Materials Innovation 62
MAESHIMA Nobuya Subprogram in Materials Science 48
MAKIMURA Tetsuya Subprogram in Applied Physics 4
MAKINO Toshiharu Subprogram in Applied Physics 44
MARUMOTO Kazuhiro Subprogram in Materials Science 47

Master's / Doctoral Program in Materials Innovation 63
MARUYAMA Mina Master's / Doctoral Program in Physics 28
MARUYAMA Toshiki Master's / Doctoral Program in Physics 31
MASADA Koichiro Master's / Doctoral Program in Chemistry 35
MASUOKA Akira Master's / Doctoral Program in Mathematics 21
MATSUI Toru Master's / Doctoral Program in Chemistry 34
MATSUISHI Kiyoto Subprogram in Materials Science 47
MATSUURA Kouhei Master's / Doctoral Program in Mathematics 2
MIHARA Nozomi Master's / Doctoral Program in Chemistry 33
MIHARA Tomoki Master's / Doctoral Program in Mathematics 21
MIKAWA Hiroshi Master's / Doctoral Program in Mathematics 21
MINAMI Ryutaro Master's / Doctoral Program in Physics 30
MINAMI Yasunori Master's / Doctoral Program in Chemistry 37
MITANI Seiji Subprogram in Applied Physics 45

Subprogram in Materials Science and Engineering 54

Master's / Doctoral Program in Materials Innovation 64
MITSUMATA Chiharu Subprogram in Applied Physics 43
MIYAGI Takayuki Master's / Doctoral Program in Physics 27
MIYAMOTO Yoshiyuki Master's / Doctoral Program in Physics 31
MIZOGUCHI Tomonari Master's / Doctoral Program in Physics 28
MOGI Hiroyuki Subprogram in Applied Physics 42
MOHRI Kenji Master's / Doctoral Program in Physics 25
MOMOTAKE Atsuya Master's / Doctoral Program in Chemistry 34
MORI Masao Master's / Doctoral Program in Physics 26
MORI Takao Subprogram in Materials Science 52

Subprogram in Materials Science and Engineering 54

Master's / Doctoral Program in Materials Innovation 59
MORI Tatsuya Subprogram in Materials Science 47
MORIGUCHI Tetsuaki Master's / Doctoral Program in Physics 27
MORISHITA Masashi Master's / Doctoral Program in Physics 29
MORITOMO Yutaka Master's / Doctoral Program in Physics 29

Master's / Doctoral Program in Materials Innovation 59
NAGANO Koichi Master's / Doctoral Program in Mathematics 21
NAGATOMO Shigenori Master's / Doctoral Program in Chemistry 33
NAITO Masanobu Subprogram in Materials Science 52

Subprogram in Materials Science and Engineering 56

Master's / Doctoral Program in Materials Innovation 61
NAKAMURA Takashi Master's / Doctoral Program in Chemistry 35

Master's / Doctoral Program in Materials Innovation 61
NAKANO Tomohide Master's / Doctoral Program in Physics 31
NAKATANI Kiyoharu Master's / Doctoral Program in Chemistry 33
NAKATSUKASA Takashi Master's / Doctoral Program in Physics 27
NIHEI Masayuki Master's / Doctoral Program in Chemistry 33
NIIDA Takafumi Master's / Doctoral Program in Physics 27
NISHIBORI Eiji Master's / Doctoral Program in Physics 29

Master's / Doctoral Program in Materials Innovation 59

NISHIMURA Shunji Master's / Doctoral Program in Physics 31
NISHIMURA Yoshinobu Master's / Doctoral Program in Chemistry 34
NIWA Hideharu Master's / Doctoral Program in Physics 29
NOMURA Shintaro Master's / Doctoral Program in Physics 29
NONAKA Toshihiro Master's / Doctoral Program in Physics 27
NORIKANE Yasuo Master's / Doctoral Program in Chemistry 37

Master's / Doctoral Program in Materials Innovation 61
NUMADATE Naoki Master's / Doctoral Program in Chemistry 34
NUMAKURA Tomoharu Master's / Doctoral Program in Physics 30
OGURA Akio Subprogram in Applied Physics 40
OGURI Katsuya Master's / Doctoral Program in Physics 31
OHKUBO Isao Master's / Doctoral Program in Materials Innovation 62
OHNO Hiroshi Master's / Doctoral Program in Physics 25
OHNO Yuzo Subprogram in Applied Physics 43

Master's / Doctoral Program in Materials Innovation 62
OHSUGA Ken Master's / Doctoral Program in Physics 26
OHYAUCHI Nao Master's / Doctoral Program in Mathematics 23
OHYOSHI Takayuki Master's / Doctoral Program in Chemistry 35
OIGAWA Haruhiro Subprogram in Applied Physics 42
OIKAWA lssei Master's / Doctoral Program in Mathematics 23
QOISHI Motoi Subprogram in Materials Science 49

Master's / Doctoral Program in Materials Innovation 61
OKADA Akira Subprogram in Materials Science 48
OKADA Susumu Master's / Doctoral Program in Physics 28

Master's / Doctoral Program in Materials Innovation 63
OKAMOTO Tsubasa Subprogram in Materials Science 47
OKAZAWA Kazuki Master's / Doctoral Program in Chemistry 34
OKI Osamu Subprogram in Materials Science 49
OKITA Kazuya Master's / Doctoral Program in Chemistry 34
OKUMURA Hironori Subprogram in Applied Physics 42
ONO Hajime Master's / Doctoral Program in Mathematics 21
OTANI Minoru Master's / Doctoral Program in Physics 28
OZAWA Akira Master's / Doctoral Program in Physics 27
PARAJULI Durga Master's / Doctoral Program in Materials Innovation 61
PHAN Tuan Anh Master's / Doctoral Program in Chemistry 3
SAGAKI Daisuke Master's / Doctoral Program in Mathematics 21
SAITOH Tsuyoshi Master's / Doctoral Program in Chemistry 35
SAKAGUCHI Aya Master's / Doctoral Program in Chemistry 33

Master's / Doctoral Program in Materials Innovation 60
SAKAKI Kouji Master's / Doctoral Program in Materials Innovation 59
SAKAMOTO Mizuki Master's / Doctoral Program in Physics 30
SAKAMOTO Ryotaro Master's / Doctoral Program in Mathematics 21
SAKAMOTO Yoshiteru Master's / Doctoral Program in Physics 31
SAKAUSHI Ken Subprogram in Materials Science 52

Subprogram in Materials Science and Engineering 57
SAKURABA Yuya Subprogram in Applied Physics 45

Subprogram in Materials Science and Engineering 55
SAKURAI Takeaki Subprogram in Applied Physics 43

Master's / Doctoral Program in Materials Innovation 59
SASA Kimikazu Master's / Doctoral Program in Physics 27
SASAKI Ken-ichi Master's / Doctoral Program in Physics 31
SASAMORI Takahiro Master's / Doctoral Program in Chemistry 35

Master's / Doctoral Program in Materials Innovation 60
SATO Koji Master's / Doctoral Program in Physics 25
SATO Tomoo Master's / Doctoral Program in Chemistry 34
SEKIBA Daiichiro Subprogram in Applied Physics 40
SEKIGUCHI Takashi Subprogram in Applied Physics 39
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SELVAKUMAR Sellaiyan Subprogram in Applied Physics 4
SEPEHRI Amin Hossein Master's / Doctoral Program in Materials Innovation 60
SHARMIN Sonia Subprogram in Applied Physics 43

Master's / Doctoral Program in Materials Innovation 64
SHIBATA Akinobu Subprogram in Materials Science 51

Subprogram in Materials Science and Engineering 54
SHIBATA Keisei Master's / Doctoral Program in Chemistry 34
SHIGA Takuya Master's / Doctoral Program in Chemistry 33
SHIGEKAWA Hidemi Subprogram in Applied Physics 4
SHIGEKAWA Yudai Master's / Doctoral Program in Chemistry 33
SHIGETA Yasuteru Master's / Doctoral Program in Physics 30
SHIMIZU Noritaka Master's / Doctoral Program in Physics 27
SHINEI Chikara Subprogram in Applied Physics 42
SHINYA Akihiko Master's / Doctoral Program in Physics 31
SHIOYA Masahiro Master's / Doctoral Program in Mathematics 23
SHIRAKI Kentaro Subprogram in Applied Physics 39

Master's / Doctoral Program in Materials Innovation 60
SHOJI Mitsuo Master's / Doctoral Program in Physics 30
SODEYAMA Keitaro Subprogram in Materials Science 52

Subprogram in Materials Science and Engineering 55
SOHDA Yasunari Subprogram in Applied Physics 39
SONE Kazuki Master's / Doctoral Program in Physics 28
SUEMASU Takashi Subprogram in Applied Physics 42

Master's / Doctoral Program in Materials Innovation 59
SUGAI Tomoya Master's / Doctoral Program in Chemistry 35
SUGAMATA Koh Master's / Doctoral Program in Chemistry 35
SUZUKI Shugo Subprogram in Materials Science 48
SUZUKI Yoshikazu Subprogram in Materials Science 48

Master's / Doctoral Program in Materials Innovation 59
TAGUCHI Tetsushi Subprogram in Materials Science 51

Subprogram in Materials Science and Engineering 56
TAKAHASHI Miwako Subprogram in Materials Science 49
TAKAHASHI Yukiko Master's / Doctoral Program in Materials Innovation 60
TAKANO Yoshihiko Subprogram in Applied Physics 44

Subprogram in Materials Science and Engineering 54

Master's / Doctoral Program in Materials Innovation 64
TAKEUCH! Kota Master's / Doctoral Program in Mathematics 23
TAKEUCHI Masayuki Subprogram in Materials Science 51

Subprogram in Materials Science and Engineering 56

Master's / Doctoral Program in Materials Innovation 61
TAKEUCHI Osamu Subprogram in Applied Physics 4

Master's / Doctoral Program in Materials Innovation 63
TAKEUCH! Yuji Master's / Doctoral Program in Physics 25
TAKEUCHI Yuya Master's / Doctoral Program in Mathematics 22
TAKEYAMA Yoshihiro Master's / Doctoral Program in Mathematics 2
TANG Daiming Master's / Doctoral Program in Materials Innovation 62
TANGE Motoo Master's / Doctoral Program in Mathematics 21
TANIGUCHI Nobuhiko Master's / Doctoral Program in Physics 28
TANIMOTO Hisanori Subprogram in Materials Science 48
TERADA Yasuhiko Subprogram in Applied Physics 40
TERUI Akira Master's / Doctoral Program in Mathematics 23
TOGO Satoshi Subprogram in Applied Physics 41
TOKO Kaoru Subprogram in Applied Physics 4
TOKORO Hiroko Subprogram in Materials Science 48

Master's / Doctoral Program in Materials Innovation 59
TOKURA Yasuhiro Master's / Doctoral Program in Physics 28

Master's / Doctoral Program in Materials Innovation 63

TOMIMOTO Shinichi Master's / Doctoral Program in Physics 29
TOMITA Shigeo Subprogram in Applied Physics 41
TONG Xiao-Min Subprogram in Materials Science 48

Master's / Doctoral Program in Materials Innovation 63
TSUJI Ryuki Subprogram in Materials Science 50
TSUJIMURA Seiya Subprogram in Materials Science 49

Master's / Doctoral Program in Materials Innovation 60
TSURUTA Ryohei Subprogram in Applied Physics 40
UCHIDA Ken-ichi Subprogram in Applied Physics 44

Subprogram in Materials Science and Engineering 54
UEDA Yoshihiro Master's / Doctoral Program in Chemistry 37
UEDONO Akira Subprogram in Applied Physics 42
UKEGAWA Fumihiko Master's / Doctoral Program in Physics 25
UMEDA Takahide Subprogram in Applied Physics 41
URA Tomoto Subprogram in Applied Physics 40
VISHAL Kumar Subprogram in Materials Science 50
WAGNER Alexander Master's / Doctoral Program in Physics 26
WANG Junhao Subprogram in Materials Science 49
WATANABE lkumu Subprogram in Materials Science 52

Subprogram in Materials Science and Engineering 54
WATANABE Norio Subprogram in Applied Physics 39
WEI Qingshuo Master's / Doctoral Program in Materials Innovation 62
XU Zhihao Master's / Doctoral Program in Physics 29
YAGI Kiyoshi Master's / Doctoral Program in Chemistry 34
YAJIMA Hidenobu Master's / Doctoral Program in Physics 26
YAMADA Yoichi Subprogram in Applied Physics 40

Master's / Doctoral Program in Materials Innovation 63
YAMAGISHI Hiroshi Subprogram in Materials Science 50

Master's / Doctoral Program in Materials Innovation 61
YAMAGUCHI Takahide Subprogram in Applied Physics 45

Subprogram in Materials Science and Engineering 57
YAMAMOTO Hikaru Master's / Doctoral Program in Mathematics 22
YAMAMOTO Tsuyoshi Master's / Doctoral Program in Physics 31
YAMAMOTO Yohei Subprogram in Materials Science 49

Master's / Doctoral Program in Materials Innovation 60
YAMAMURA Yasuhisa Master's / Doctoral Program in Chemistry 34
YAMASAKI Shinya Master's / Doctoral Program in Chemistry 3
YAMAZAKI Takeshi Master's / Doctoral Program in Physics 25
YANAGIHARA Hideto Subprogram in Applied Physics 43

Master's / Doctoral Program in Materials Innovation 63
YANO Hiroshi Subprogram in Applied Physics 43
YAO Yuanzhao Subprogram in Applied Physics 40
YASUNO Yoshiaki Subprogram in Applied Physics 39
YATA Kazuyoshi Master's / Doctoral Program in Mathematics 23
YOKOO Tetsuya Master's / Doctoral Program in Materials Innovation 65
YOSHIDA Kyo Master's / Doctoral Program in Physics 28
YOSHIDA Masahito Master's / Doctoral Program in Chemistry 35
YOSHIDA Shoji Subprogram in Applied Physics 41
YOSHIDA Yuji Master's / Doctoral Program in Chemistry 37
YOSHIKAWA Genki Subprogram in Applied Physics 45

Subprogram in Materials Science and Engineering 54
YOSHIKAWA Kohji Master's / Doctoral Program in Physics 26
YOSHIKAWA Masayuki Master's / Doctoral Program in Physics 30
YU Denis Y. W. Master's / Doctoral Program in Materials Innovation 60
YUASA Shinji Subprogram in Applied Physics 44

Master's / Doctoral Program in Materials Innovation 64
YUGE Ryota Master's / Doctoral Program in Physics 31
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TOEAREREE BT IERERZMIBT Degree Programs in Pure and Applied Sciences,
Graduate School of Science and Technology -

%ﬂﬁ%gﬂ?ﬁﬂ%ﬁ * %ﬁ@%’fé% Institute of Pure and Applied Sciences,

University of Tsukuba
T 305-8571 ZHEDOIEHERES 1-1-1 Tenodai 1-1-1 Tsukuba, Ibaraki 305-8571 Japan



