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This Review

• Purposes of the Review
【Promotion of self-enlightenment】By summarizing the present status 
of activities in education, academic research, collaboration with societies, 
and internationalization, and by confirming their future directions, the 
self-assessment and external review, which should be on its own judgment 
of each unit in the university, are expected to enhance such activities 
further and/or keep their high levels.

【Accountability fulfillment】By opening the results of self-assessment 
and external review to the public, the self-assessment and external review 
are useful to show the roles of the university as the center of excellence, 
and also helpful to make each unit in the university sincerely consider the 
evaluation and criticisms from outside to meet requirements dictated by 
the society. 

• Previous Reviews
The First Review: January 1993 (FY 1992)

The Second Review: January 2005 (FY 2004)

The Third Review: January 2013 (FY 2012)



Focusing Points

(1) Is the level of our research activity high enough in 
view of the international standard? 

(2) Are our undergraduate and graduate course programs 
on a sufficiently high level in view of the international 
standard?

(3) Are our efforts for social relation and cooperation 
with private companies relevant? 

(4) Are our efforts for diversity of staff and students 
(globalization, gender, etc.) relevant?  

(5) Is there any concern on management of our 
department including budget and recruit of staff? 



Time Table

RESCEU & UBI

Dept. of Physics



Activity Report of Department of Physics

from FY2013 to FY2019

Satoshi Yamamoto
Department of Physics, The University of Tokyo



Condensed Matter Physics   
Fukuyama, Ogata, Tsuneyuki, Murao, Hasegawa, 

Takagi, Todo, Okamoto, Nakatsuji, Katsura, Hayashi, 
Kitagawa

Nuclear Physics
Sakurai, Fukushima

Astrophysics
Suto, Yamamoto, 

Yoshida, Bamba, Kusaka,
Ando, Yokoyama

Biophysics
Higuchi, Okada

Elementary Particle 
Physics

Aihara, Moroi, Asai, 
Matsuo, Hamaguchi, 

Yokoyama

Fundamental 
Physics
Takeuchi 

Quantum Optics
Ueda, Yumoto

Frontier Science
Takase, Nose

Institute for Photon 
Science and 
Technology 

Sakai

Universal Biology 
Institute 
Furusawa

Cryogenic Research 
Center

Shimano

Institute for Physics 
of Intelligence 

Kobayashi

38 Faculty Members and about 140 Undergraduate Students

Department of Physics



Department of Physics

Institute for Solid
State Physics

Institute for Cosmic
Ray Physics

Kavli IPMU

The Institute of 
Space and 

Astronautical 
Science

International 
Center for 

Elementary Particle
Physics

Department of Arts 
and Science 

Department of 
Complexity Science 

and Engineering

Research Center for 
the Early Universe School of 

Engineering

Universal Biology 
Institute

Institute for Photon 
Science and 
Technology

Cryogenic Research 
Center

Institute for Physics 
of Intelligence

Graduate Course of Physics

140 Faculty Members and 500 Graduate Students



Principal Goals of Education and 
Research Activities of Our Department

(1) To lead, develop, and deepen all the areas of  
physics including fundamental, frontier, and 
interdisciplinary ones. 

(2) To make active contributions from a viewpoint of 
physics to various issues which our modern society is 
facing. 

(3) To grow up young generations having strong mind 
of physics who will play active roles in academia and 
various other fields. 



Physics is diverging!

• In Relation to Biology 

• In Relation to Machine Learning, Deep Learning, 
and AI

• In Relation to Quantum Information and Quantum 
Material 

• In Relation to Advanced Industrial Technology 

Physics can play a vital role in many fields! 



Highlights from 2013 to 2019

• Research Highlights 

-> Individual Presentations

• Extension of Research Fields

Launch of Institute for Photon Science and Technology (2013)

Launch of Universal Biology Institute (2016) 

Launch of Institute for Physics of Intelligence (2019)

Launch of Trans-Scale Quantum Science Institute (2020)

• Reformation of Graduate Course 

Success of ALPS (2011-2017) and XPS (2018)

MEXT WISE Program: FoPM (2019-)
（World-leading Innovative & Smart Education）

• Social Relation 

Cooperative Agreement with the Company (2020-) 



Established in October, 2016

Universal Biology Institute (UBI) and Collaborative UBI 

Collaborative Research Organization for 
Universal Biology (Collaborative UBI)

The Universal Biology Institute, 
Graduate School of Science (UBI)

Established in December, 2016

Affiliations of members
Graduate School of Science (Physics, Chemistry, Biological Science), Art and Science, 
Pharmaceutical Sciences, Medicine,  Engineering and Frontier Sciences, and Institute of 
Industrial Science

Established in 2005

Five Research Groups



Cosmology

The Interdisciplinary spectrum of quantum science 

Elementary

particles

Math

Weyl

Majorana

Monopole

AdS/CFT

Blackhole

Quantum spintronics

Programmable 

quantum material

Functional quantum chemistry

Advanced quantum 

computing

Quantum thermoelectricity 

quantum sensor

Strange metal

Trans-scale Quantum Science Institute

The School of Science ・ ISSP ・ IPMU ・ Cryogenic Research Center

We bring together the world-class research infrastructures of the 
University of Tokyo, promoting educational exchanges and 
collaborative research with leading universities and institutions 
abroad.

Our mission is to advance the conceptual framework of 
fundamental quantum science, to create quantum-technology 
innovations, and to train future quantum-science experts that may 
significantly contribute to our society over the next 20 years.

 Building the Research Platform
• Promote cross-appointments of UTokyo faculties and support 

mobility of young researchers and students

• Open calls for strategic research themes 

• Internationalize research training through global collaborative 

projects

Vision
Clean energy 
for everybody 

Action１−① Establish a global network of collaborative research 

• Gather talents and advanced research facilities of quantum science 

through international collaborations

Action 2 −② Enrich academic experience with international way of thinking 

• Conduct international education and research exchange programs 

with the partner universities and institutions overseas

Action 4−③ Ensure diversity and inclusion in membership Max Planck Institute

École Normale Supérieure
CEA/CNRS

SACLAY/Grenoble

Princeton University

John Hopkins University 

University of California 

University of British Columbia

School of Science

ISSP

Kavli IPMU 

Cryogenic Research Center 

 Developing Strategic Plans for Research Training

• Build an effective talent pool for quantum research in the next 20 years

Action３−① Bringing long-term benefits to society

• Foster worldwide interdisciplinary research and education that spans the 

entire spectrum of quantum science  

 Exploring the Full Spectrum of Quantum Science 

ISSP

Cosmology driven  

condensed matter theory  

Quantum materials 

design for new 

technologies
Quantum 

information

Quantum 

measurement 

technology 

IPMU

Institute for Physics of Intelligence
Cryogenic Research Center

School of 

Science 



Awards

• Hiroyoshi Sakurai: Nishina Memorial Prize (2015)
For discovery of anomalies in magic numbers of 

neutron-rich nuclei

• Ryo Shimano: Inoue Prize for Science (2016) 
For discovery of Higgs mode in superconductors

and pioneering contribution to the terahertz
condensed matter  spectroscopy

• Naoki Yoshida: JSPS Prize, Japan Academy Medal 

(2016) 
For large-scale computer simulations of formation

of stars and blackholes in the early universe

• And many… See page 51.



Awards (Students)

• UT President Prize (Soucho-sho)

Xing Fan (2016); Yoko Oya (2017); Yuto Ashida (2018); 

Kohei Kawabata (2018); 

• JSPS Ikushi Prize 

Kento Masuda (2016); Yuto Ashida (2018); 

Gong Zongping (2019)

• Inoue Research Award for Young Scientists

Tomoka Fujii (2015); Yoko Oya (2018) 

• BBC 100 Women 2018

Yuki Okoda (2018)

• And many…  See page 71.

Y. Ashida

Y. Oya
Y. Okoda
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Recruiting New Faculty Members

• From FY2013 to FY2019, we appointed 14 new PIs.

1 Lecturer

8 Associate Professors 

5 (+5) Professors   (internal promotion)

• Toward Increasing Diversity 

Lecturer: Kathrin Wimmer (2014-2019) 

Associate Professor:  Aya Bamba (2016-)

Associate Professor:  Non-Japanese 

(FY2020-)



24 23 24 24 21 21 20

9 11 10 10
10 10 9

2 1 4 3
5 4

3

28 27
29 30 31 32

29

23
19

13
8 8 9

8

0

10

20

30

40

50

60

70

80

90

100

2013 2014 2015 2016 2017 2018 2019

N
u

m
b

e
r

Year

Teaching Staff

教授 Professors 准教授 Associate Professors 講師 Lecturers

助教 Assistant Professors 特任教員 Project Associates







Funding Situation 

• Fundamental Funds 
Mostly used for management, utility, and education. 
Almost constant over 7 years, thanks to the efforts by

the Faculty of Science
Decrease in FY2018 is caused by the end of the ALPS

program. 

• External Funds 
For research activities
JSPS Kakenhi (Page 18)
JST and others (Page 68-70)

Only small funds from private companies





専攻等経費支出（大学運営費・間接経費・その他収入）　Expenses of U-Tokyo operating budget in units of 1,000 Yen

2014 2015 2016 2017 2018

教育研究経費

Education/Research

非常勤職員経費 

Personnel expenses for part-time staff

非常勤講師旅費

Travel expenses for part-time lecturers

図書館維持費

Library cost

光熱水料 

Utility cost

TA・RA経費

Teaching Assistant, Research Assistant

建物維持管理経費

Faculty maintenance cost 

計 Total 252,857 250,235 232,461 236,951 237,865

74,810 82,905 77,334 71,391 81,842

661 727 656 980 2,076

63,453 62,199 67,976 68,782 60,094

72,962 63,955 52,268 57,762 61,407

8,207 8,101 7,996 7,912 6,618

9,499 12,607 8,616 9,015 4,939

23,265 19,741 17,615 21,109 20,890





外部資金　External funds ( (    ); Breakdowns of Kakenhi )

件数 金額 件数 金額 件数 金額 件数 金額 件数 金額

科学研究費助成事業 36 199,800 44 310,300 43 276,500 46 266,800 45 217,350

新学術領域研究 (10) (15600) (9) (143000) (8) (65100) (7) (60500) (6) (61400)

基盤研究S (2) (40600) (1) (21200) (1) (18700) 0 0 (1) (24800)

基盤研究A (11) (102100) (14) (89600) (10) (111400) (11) (74500) (12) (52000)

基盤研究B　※１ (6) (20900) (9) (31800) (12) (52700) (12) (42700) (12) (46300)

基盤研究C　※１ (3) (4200) (3) (3200) (3) (2800) (2) (2300) (5) (4700)

挑戦的萌芽研究　※１ ※２ (2) (2900) (4) (4500) (4) (4100) (4) (3900) (1) (700)

挑戦的研究（萌芽） ※１ (0) 0 0 0

挑戦的研究（開拓） (4) (13700) (5) (7900)

若手研究A　※１ ※３ (1) (12800) (1) (4700) (1) (1000) (1) (13300) (1) (6500)

若手研究B　※１ ※３ (1) (700) (2) (1400) (2) (1700) (2) (1700) 0 0

若手研究　※４ 0 0

国際共同研究加速基金（国際活動支援班） 0 0 (1) (10900) (2) (19000) (2) (19100) (1) (8100)

国際共同研究加速基金（帰国発展研究） 0 0 0 0 0 0 (1) (35100) (1) (4950)

受託研究費 4 53,360 3 47,109 3 39,157 4 31,543 8 102,897

共同研究費 3 0 6 6,150 9 3,495 8 2,500 8 14,799

寄附金 7 11,688 5 5,800 4 31,570 2 3,710 11 19,750

計 50 264,848 58 369,359 59 350,722 60 304,553 72 354,796

※１は一部基金化種目または基金研究種目であるため、当該年度の当初計画に対する配分額を計上

※２は平成２９年度より新規募集なし

※３は平成３０年度より新規募集なし

※４は平成３０年度から新規募集開始

in units of : 1,000 Yen

平成30年度（2018年度）平成26年度（2014年度） 平成27年度（2015年度） 平成28年度（2016年度） 平成29年度（2017年度）



Floor Space

• Total Floor Space for Our Department 

9836 m2 in Faculty of Science Bldg. 1 & 4
c.f.  14,648 m2 (Official area which should be

allocated by Faculty of Science)
22,455 m2 (Official area which was originally

recommended by MEXT)

• Actual allocation for each group

200 m2 each for experiment groups 

80 m2 each for theory groups

• Shortage of space would affect the safety!





Undergraduate Education
(Course Timetable: Page 23-25)

• A semester of the 2nd grade and the 3rd grade 
Fundamental Physics Courses 

(Physical Mathematics, Classical Mechanics, Quantum Mechanics,

Electromagnetism,  Statistical Mechanics, Solid State Physics)

Exercises and Laboratory Works (Related to Lectures)

Seminar Works (split seminar)

• The 4th Grade
Advanced/Specific Physics Courses (Some are on a graduate level.)

English in Physics 

Senior Projects in Experimental/Theoretical Physics  

(Different labs for S and A semesters. One should be Experimental 
one.)

Students are recommended to participate in Department Colloquium. 

• Evaluation by Students: See Pages 46-49.





Graduate Course
(Master Course)

110 – 120 New Students per Year





Graduate Education

• Course Works 

We offer different levels of course works. 

Continuation of the undergraduate course is also
considered. 

Lectures are provided in English, if there is one
or more students who cannot understand
Japanese. 

• Research Works 
Done in individual research groups under the

guidance of the advisor.  







Graduate Course
(PhD Course)

70 – 80 New Students per Year









Graduate Course Program

• Reformation of the Graduate Course
- Broader scope of science 

Challenging spirit to new fields
Realizing social relations

- Broader scope of carrier path
Academia, Private Company, Government

- Broader supporting system 
Vice supervisor system, QE system

• Financial support 
- Recruiting high-level students to the PhD course



Graduate Student Program



Advanced Leading Graduate Course 
for Photon Science (ALPS)

Features of the ALPS Program

Course work

Off-campus activities

Multi-tutor supervision

Financial support

Course work classes are provided to train ability to harness a commanding perception and 
knowledge across multiple disciplines based on photon science fusion theory. 

Hands-on practical experience outside of the university campus, such as placement in overseas 
universities, research institutes, industry internships, collaborative research with other 
universities, etc., planned by our course students are proactively encouraged.

Throughout the course, in addition to main supervisors, secondary supervisors are assigned to 
each student for promoting access to new research ideas through academic networking and 
dialog with  multiple researchers and their graduate schools, departments and laboratories.

A financial grant of 200,000 yen per month is given to students beginning in the latter half of 
their first year in the Masterʼs program to allow them to devote themselves to their studies in 
peace of mind until completing their PhD program.



Reformation of the Graduate Course
by ALPS

•Breaking down the three “walls”

between science and engineering 

between different disciplines

between master and doctor courses 

•Student support from the master course stage

-> Increase of doctor course students

•Broader carrier path

Academia : Others -> 50 % : 50 %





GSGC Students / Year
Department of Physics     3
Kavli IPMU                          1
ICRR                                     1
ISSR                                      1

 Application by GRE and 
GPA

 5 Year PhD Course 
 Financial Support

180,000JPY/month

Started in 2016





Future Directions and Actions

• Timely Actions to Expanding Physics

- Cooperation with Related Institutes 

e.g., Institute for Trans-Scale Quantum Science

ISSR, IPMU,  CRC

Universal Biology Institute

- Extension of Institute for Physics of Intelligence 

e.g., Recruitment of young experts

• More Internationalization 

- Diversity of Students

e.g., Recruitment international students 

GSGC, FoPM

- Diversity of Staff

- Curriculum in English
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Future Directions and Actions (2)

• Enhancing Research Capability 

- Start of Sabbatical System 

Once per 7 years for AP:  per 10 years for P

- Decrease of non-research time

- Hiring high-level support staff (URA etc.) 

• Strengthening Financial Base

- Diversity of Funding 

Department based cooperation with companies

• Launching New Institutes

- Institute for Physics of Intelligence

- Trans-scale Quantum Science Institute









Thank you!


