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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 openin§ 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

Feb. 13 Feb.14
9:00] Closed Meeting 9:00
9:30 Overview Research
10:30| Dept. of Physics Presentation
Reserch
12:00 Presentation 12:00{ RESCEU & UBI
14:00 14:00 Interview of
Research 15:00 Undergrad.
Presentation
16:00 Closed Meeting

16:30 Interview of
17:30] Grad. Students

18:00 Banquet




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

Astrophysics
Suto, Yamamoto,
Yoshida, Bamba, Kusaka,
Ando, Yokoyama

Nuclear Physics
Sakurai, Fukushima

ementary Particle
Physics
Aihara, Moroi, Asai,
Matsuo, Hamaguchi,
Yokoyama

Biophysics
Higuchi, Okada

Fundamental
Physics

Takeuchi

Quantum Optics
Ueda, Yumoto

Department of Physics

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



Graduate Course of Physics
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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 Al

* 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-)



Universal Biology Institute (UBI) and Collaborative UBI

Collaborative Research Organization for

: : . Advisory Committee
Universal Biology (Collaborative UBI)

Established in December, 2016

Established in October, 2016 Established in 2005

The Universal Biology Institute, Research Center for

Graduate School of Science (UBI) Complex Systems Biology
Graduate School of Arts and Sciences

Five Research Groups

Synthesis Group Dynamics Research Group

Information Integration Group

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



The School of Science -

Trans-scale Quantum Science Institute

ISSP -

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

IPMU - Cryogenic Research Center

ion
Quantum \nformat\o

Cosmology € ntang\e'“e"‘

Blackhole Tensor NetWO\'k
AdS/CFT
Monopole Strange metal

Majorana Table-top cosmology

Programmable
quantum material
Advanced quantum
computing

Functional quantum chemistry

Quantum spintronics
1
Quantum thermoelectricity
quantum sensor

abroad.
Elementary

Solid-state relativity
particles

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.

Topolog:cal Materija|g

—_—msmM - m— - - -
The Interdisciplinary spectrum of quantum science

Vision > BU|Id|ng the Research Platform
. . . Promote cross-appointments of UTokyo faculties and support
Action1-@® Establish a global network of collaborative research mobility of young researchers and students

* Open calls for strategic research themes
* Internationalize research training through global collaborative
projects

» Gather talents and advanced research facilities of quantum science
through international collaborations
Action 2 =@ Enrich academic experience with international way of thinking

School of Science
ISSP
Kavli IPMU
Cryogenic Research Center

» Conduct international education and research exchange programs
with the partner universities and institutions overseas ) o

Princeton University

John Hopkins University

University of California

University of British Columbia

Max Planck Institute
Ecole Normale Supérieure
CEA/CNRS
SACLAY/Grepetife

Action 4-Q) Ensure diversity and inclusion in membership
» Build an effective talent pool for quantum research in the next 20 years

Action3-@ Bringing long-term benefits to society

» Foster worldwide interdisciplinary research and education that spans the
entire spectrum of quantum science

Qung scientists

» Exploring the Full Spectrum of Quantum Science
u IPMU e con%Zi?:(;Orth?;Vtigor """""

| y School of

i Science

i Quantum materials Quantum
! Quantum
i information

design for new
measurement
Institute for Physics of Intelligencel

» Developing Strategic Plans for Research Training

Cosmology driven condensed matter theory

Quantum materials design

Task force | Quantum information

Quantum measurement technology

Departmental
international
relations office

technologies hnol
technology International

' Strategy Office

Organizing
Committee

Collabration—~

Cryogenic Research Center



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); AT

* JSPS lkushi 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 g
Yuki Okoda (2018)

 And many... See page 71.

Okoda
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Recruiting New Faculty Members

* From FY2013 to FY2019, we appointed 14 new Pls.
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-)




Teaching Staff
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m RN EAFHPIZFESR JSPS International Postdoctoral Research Fellow
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Funding Situation

e 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.

e External Funds
For research activities
JSPS Kakenhi (Page 18)
JST and others (Page 68-70)
Only small funds from private companies
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2014 2015 2016 2017 2018

Year
® External scientific grants (Kakenhi, etc. See also Appendix A for individual faculty members)
w U-Tokyo operatingbudget (KRZEEE - HEEE - Z0HEOIN)



HEREREXIH (KFEEE - BERE - £OMIIA) Expenses of U-Tokyo operating budget  in units of 1,000 Yen

2014 2015 2016 2017 2018
B
4R . R 74,810 82,905 77, 334 71, 391 81, 842
Education/Research
FHE G E A
RER . 63, 453 62,199 67,976 68, 782 60, 094
Personnel expenses for part-time staff
FHEGEM R
' 661 127 656 980 2,076
Travel expenses for part-time lecturers
[X] 8 M e B
_ 8, 207 8, 101 7,996 7,912 6,618
Library cost
B K B
. 72,962 63, 955 52, 268 57,762 61,407
Utility cost
TA - RA
' R . . 23, 265 19, 741 17,615 21,109 20, 890
Teaching Assistant, Research Assistant
B EERE
. 9,499 12,607 8,616 9,015 4,939
Faculty maintenance cost
&t Total 252, 857 250, 235 232,461 236, 951 237, 865




Amount (in units of 1,000 Yen)
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50,000

EREREH (REEER - FERE - £OMOIA)
Expenses of U-Tokyo operating budget

252,857 250,235

9,499 12,607 232,461 236,951

237,865

2014 2015 2016 2017 2018
Year
B Education/Research B Personnel expenses for part-time staff

B Travel expenses for part-time lecturers ™ Utility cost
B | ibrary cost B Teaching Assistant, Research Assistant
Faculty maintenance cost



5 83E€ External funds ( (

); Breakdowns of Kakenhi )

in units of : 1,000 Yen

FAR264EE (201445 ) FRR2TERE (2015FE) | TR28FERE(20165E) | FR29FEQITEE) | FR0FE (20185 E)
HH Fit. ] HH it HH Fy HH Fr HH Ft

HERREMRER 36 199,800 44 310,300 43 276,500 46 266,800 45 217,350
B HR (10) (15600) (9) (143000) (8) (65100) ) (60500) (6) (61400)
EBFRS 2 (40600) ) (21200) ) (18700) 0 0 ) (24800)
ERHFEA (11) (102100) (14) (89600) (10) (111400) (11 (74500) (12) (52000)
EBHEB X1 (6) (20900) (9) (31800) (12) (52700) (12) (42700) (12) (46300)
EBFEC X1 ) (4200) 3) (3200) ) (2800) () (2300) (5) (4700)
BEAOHERE X %2 2 (2900) (4) (4500) (4) (4100) (4) (3900) ) (700)
LT EACEIR (0) 0 0 0
BB AIERZR (BIHE) (4) (13700) (5) (7900)
EEHFRA X1 %3 ) (12800) ) (4700) ) (1000) ) (13300) ) (6500)
EFHEB X1 %3 ) (700) ) (1400) () (1700) () (1700) 0 0
EFHE X4 0 0
ERxEHRMELS (EREHTIZN) 0 0 ) (10900) ) (19000) () (19100) ) (8100)
ER£RFRMELS BEZEHR) 0 0 0 0 0 0 ) (35100) ) (4950)
ZRAMRE 4 53,360 3 47,109 3 39,157 4 31,543 8 102,897
ARAFERE 3 0 6 6,150 9 3,495 8 2,500 8 14,799
Fht& 7 11,688 5 5,800 4 31570 2 3,710 11 19,750

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

KIF—PERCEBFEEEHEEB THAO ., AREEQ LM BT SESEE L

K2EEH2oEELYFREELL
KBFEMIOEELYHREELL
AL ERIOEEN LA B LR




Floor Space

* Total Floor Space for Our Department

9836 m? in Faculty of Science Bldg. 1 & 4

c.f. 14,648 m? (Official area which should be
allocated by Faculty of Science)

22,455 m? (Official area which was originally
recommended by MEXT)

e Actual allocation for each group

200 m? each for experiment groups
80 m? each for theory groups

* Shortage of space would affect the safety!



Bachelors' Exp
4%

Bachelors' rooms

Technical supports
2%

B Administration

B Faculty members' offices

® Lab 1(Grad. Students' rooms)

B Lab 2(Experiment and
Computer rooms)

B Lecture rooms

N Seminar rooms

B Bachelors' Exp

B Bachelors' rooms

B Technical supports



Undergraduate Education
(Course Timetable: Page 23-25)

* A semester of the 2" grade and the 37 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 4t 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.

e Evaluation by Students: See Pages 46-49.
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A% Number
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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.

e Research Works
Done in individual research groups under the
guidance of the advisor.
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S E Biophysics




B THEEETEHEDIELE After Master Course
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A Number

Graduate Course
(PhD Course)

70 — 80 New Students per Year

2013 2014 2015 2016 2017 2018 2019
S Year
nREE£E 4H A Spring enrolliment (Master Course in UTokyo)
5t EAZE 4H A Springenrolliment (Master Course outside UTokyo)
nRAEEFE BLAZE Autumn enrollment (Master Course in UTokyo)
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2012
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FE Year

s AQ: R F#%Ef Nuclear Phys.(Theory)
BA1:ZFEHFE Elementary Particle Phys. (Theory)
A2 - FHFEE- R = - NESRF High—energy/Nuclear Phys. (Experiment)

A3 P&/ Cond. Matter Phys. (Theory)
mA4-P1EEEE Cond. Matter Phys. (Experiment)
n A5 —EBEEEE General Phys. (Theory)
BAG: —EEMEFEREER General Phys. (Experiment)
BAT - EPE Biophysics

A8 - FHYEEE-FHENTFE=E Astrophysics/Astroparticle Phys. (Experiment)
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Graduate Course Program

e 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

B+EEXE 705 7L History of Graduate Course Programs

2026

2011 2012 2018 2019

Z7FboHL VR )=F 4 S KER (ALPS)
Advanced Leading Graduate Course for Photon Science

EELWMTIEFYE - HX 7057 4L (FoPM)
I(’nrefrt;nt Physics and Mathematics Program to Drive Transformation
FoPM

(ALPS)

7% brY4 T AEBRSEAFR7 057 L (XPS)

Program of Excellence in Photon Science (XPS)

FEMR7A VT4 TEESHAZR /047, (IGPEES)
International Graduate Program for Excellence in Earth-Space Science
(IGPEES)

HmAEYERZE) -4 -8R/05 7L (MERIT)
Materials Education Program for Future Leaders in Research,
Industry, and Technology (MERIT)

HaYERZzEEEAZR (MERIT-WINGS)
World-leading Innovative Graduate Study Program for Materials Research,
Industry, and Technology (MERIT-WINGS)

F97aYFT4 7 V=F4 »IKER (FMSP)
Leading Graduate Course for Frontiers of Mathematical
Sciences and Physics (FMSP)

E¥7A Y74 TEESHEAER (WINGS-FMSP)
World-leading Innovative Graduate Study for Frontiers of Mathematical
Sciences and Physics (WINGS-FMSP)

BLREgE) -F4 /7057 L (XHHZE)
Program for Leading Graduate Schools by MEXT

EEsHAZFREE /NS 7L (WINGS) (HERAFE)

World-leading Innovative Graduate Study Program (WINGS) by UTokyo

FHAZER705 7L (WISE Program) (XERESR)
Doctoral Program for World-leading Innovative & Smart Education (WISE Program) by MEXT



Advanced Leading Graduate Course 5
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 Master’s 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
oetween different disciplines

petween master and doctor courses
e Student support from the master course stage
-> Increase of doctor course students
*Broader carrier path
Academia : Others -> 50 % : 50 %



¢ 9 THE UNIVERSITY OF TOKYO

Forefront Physics and Mathematics Program

to Drive Transformation
Selected for the MEXT Doctoral Program for World-leading Innovative & Smart Education (WISE Program) 2019

Advancing social innovation through basic science
¢ English Curriculum
Complete all coursework entirely in English
¢ Integrated Program
Graduate in 5 years with a Masters and a Doctorate
¢ Financial Assistance
Receive a monthly stipend of JPY170,000-JPY180,000

¢ International Experience
Colaborate with world-class researchers outside Japan (support available)

science specialists who can also find solutions to real-world problems. Join us to
work with world leaders in mathematics and the physical sciences and push through
scientific frontiers to transform science and society!

Prof. Hitoshi Murayama, Program Coordinator

(771 https://www.s.u-tok ok
3

Contact: WINGS Desk, Graduate School Office of the Graduate Sch
E-mail: wings.s@gs.mail.u-tokye.acjp T




:UNIVERSITY OF TOKYO

Started in 2016

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

httP://WWW.Phys.s.u~tokyo.ac .jP/en/admission/4-62/
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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



Diversity of Students
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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.)
e Strengthening Financial Base
- Diversity of Funding
Department based cooperation with companies
* Launching New Institutes
- Institute for Physics of Intelligence
- Trans-scale Quantum Science Institute
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nstitute for Physics of Intelligance

Institute for Physics of Intelligence (IPI)

launched in Dec. 2019
Aim: To explore research frontiers through
integration of physics and artificial intelligence
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Visiting Researches Team

Well-known overseas researchers e.g. Nobel Prize Winners
stay regularly

Nonlinear Non-equilibrium Team
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BUDGETS & PERSONNEL
Budget Request (IR ZEK)

* For educational and research budgets for FY 2020 and allocated, amount to be announced
* For hiring an associate professor. allocated. a candidate under recruiting
* Applyimg for reallocation of budgets for FY 2021 for hiring assistant professor

Corporate Sponsored Research Program to be launched in May. 2020 (ZF {58 E)

+ “Research on Physics of Intelligence” by DAIKIN INDUSTRIES, Ltd

+ Total amount : 160,000.000 JPY for 5 years

* Aim : Exploration of research frontiers through integration of physics and artificial intelligence

Kf he University of Tokyo Foundation via Support Fund for Institute for Physics of \
Intelligence since Feb. 2019 (KEEE)
+ Total donated amount : 557,600 JPY as of Feb. 7t
* Aim : Support of graduate students and young researchers
Scholarship and research expenses
Dispatch of students and researchers to overseas institutions
Support of overseas presentation
K Acceleration of research and hiring of postdoctoral fellows /




Thank you!




