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Tokyo Tech Academy of Energy and Informatics Program

Outline

The quest to supply sustainable energy while helping mitigate climate change has emerged as a
global endeavor that requires urgent action and lasting solutions. Our energy society has been heavily
impacted by rapid changing social environments such as the reduction of costs in producing renewable
energy and responsible investment — evaluating companies based on environmental, social, and
governance factors.

In this regard, among the efforts promoted to achieve the seventeen Sustainable Development
Goals (SDGs) are “Ensure access to affordable, reliable, sustainable and modern energy for all” (SDG
7) and “Take urgent action to combat climate change and its impact” (SDG 13). Demands are
mounting for measures to build a new energy society that surpasses the concepts defined to date.

Gearing up to create this proposed new energy society requires a transition to sustainable low-
carbon and decarbonized energy on the strength of big data science — defined as the fusion of data
science and Al analysis, exemplified by Al analysis and data science together with digitalization.
Pressure is mounting to restructure the conventional “one-way” relationship of energy from supplier
to consumer in favor of creating new value through the synthesis of energy and information science.

As big data science is mobilized to reveal new value and services, an ideal energy society can be
envisaged in which consumers can balance environmental and economic interests without being
concerned with issues such as energy options and environmental action.

Numerous conditions must be met to achieve a smooth transition to that new society and stand
victorious in the arena of global competition. Besides initiating advanced supply-and-demand
forecasts, and creating coordinated control and other system technology and services through big data
science, there is a critical need for system development that will unite breakthroughs in storage
batteries, fuel cells, solar cells, and other devices. Other requirements include the possession of
sophisticated knowledge spanning both the energy and big data science fronts, along with expertise
in business administration (e.g., finance, marketing), economics, political science, and other essential
disciplines.

In short, there is a need for highly accomplished professionals capable of excelling at the cutting
edge of today’s rapidly advancing, game-changing innovations and exercising powerful leadership in
pioneering the formulation of new social and industrial platforms.

The aim of the Tokyo Tech Academy of Energy and Informatics program is to function through
collaborations between industry, academia, and society in training professionals ready to spearhead

the dynamic shift to this new social framework.

Objectives
This program is designed to train Multi-scope * Energy WISE (World Leading Innovation & Smart

Education) Professionals.



The term “Multi-scope * Energy WISE Professionals” refers to experts fully prepared to harness big
data science to promote research and development in promising new energy devices and systems,
design a groundbreaking energy society, and drive the forces of innovation.

More specifically, the guiding principle is to help students to develop expertise, skills, and personal
attributes required of high-caliber individuals who can engage and mobilize a team and inspire
excellence as the bottom line.

Students will be equipped with the following:

A. Multi-disciplinary Energy Science Scope

Scholarly knowledge related to multi-disciplinary energy science classified and reconstructed
through analysis of knowledge and parallels pertaining to energy devices and systems (profound
expertise)
B. Big Data Science Scope

The aptitude to concretely synthesize Al analysis and data science as they apply to their own energy-
related areas of specialization (expertise and skills)
C. Social Design Scope

Knowledge and skills in social science disciplines covering business innovation, finance, marketing,
policy theory, econometrics, etc. The ability to persuasively motivate and engage others by sharing
the social and economic value of their own R&D and business designs, and leadership competencies

needed for success at a global level (expertise and quality as members of society)

The Multi-scope * Energy WISE Professionals (“knowledge professionals”) combining the
aforementioned scope assets are trained through academia-industry cooperation. The following
endeavors are envisioned as key arenas in which persons completing this program can excel: 1)
driving social innovation through starting up new business ventures; 2) planning, proposing, and
promoting new businesses within companies; and 3) taking a leading role at universities and research

institutes in creating the society of the future.

Eligible Students

1. Students who are currently enrolled in Tokyo Tech master’s degree programs or professional
master’s degree programs and will remain so when entering the Tokyo Tech Academy of Energy and
Informatics program

2. For the doctoral level of the Tokyo Tech Academy of Energy and Informatics program, students
enrolled in Tokyo Tech master’s degree programs or professional master’s degree programs (other

than those in 1 above) or in doctoral degree programs (a few candidates)

In order to be registered at the academy and start its program from a spring semester, students must
pass the entrance exam held around September of the previous year. They also need to obtain prior

consent from their academic supervisors.



Students wishing to join the academy are encouraged to start the courses specified for the program.

Selection and Stage Gates
Student Selection

Students applying to the program are evaluated and selected by faculty members and corporate
collaborators on the basis of their progress in research at the master’s level, academic abilities,
expertise, and other factors. Decisions on who will be accepted into the program are rendered on the
basis of the “energy innovation co-creative project,” which is held for students in the Graduate Major

in Energy Science and Engineering, and similar poster-based presentations.

Stage Gates (SG)

SG1: The first stage gate involves an evaluation of the student’s master’s thesis. An open hearing of
thirty minutes or more, including a thesis presentation and a Q&A session, will be convened. Faculty
members rigorously assess the qualifications of students for acceptance into the doctoral-level of the
program.

SG2: As part of “InfoSyEnergy Outreach” courses, one year prior to the completion of doctoral degree
programs, students are required to submit reports drawn from comprehensive and diversified insights
into the social significance and value of their own research. Evaluations will particularly focus on
their achievement levels from the perspective of defining and refining the social design scope.
Continued evaluations: Utilizing the InfoSyEnergy International Forum, InfoSyEnergy Joint
Research Project, InfoSyEnergy Off-Campus Project, and other opportunities, mentors will provide
continuing evaluations and guidance. Since the InfoSyEnergy International Forum serves as a
particularly pivotal occasion for receiving direct advice from mentors, participation in that event is
strongly recommended.

Final examination: Treating dissertation presentations as the final examination opportunity, in
addition to the Tokyo Tech criteria for the awarding of doctoral degrees, achievement evaluations will
also be conducted in light of the program’s educational goals and students’ professional growth,

leading to decisions on program completion.

Completion Requirements
In addition to completing the doctoral degree program in their graduate major, students must

fulfil the following requirements.

1. Attain four credits or more from the InfoSyEnergy Energy Science courses (Table A)
2. Attain four credits or more from the InfoSyEnergy Big Data Science courses (Table B)
3. Attain four credits or more from the InfoSyEnergy Social Design courses (Table C), including one

or more from restricted electives



4. Attain four credits or more from the InfoSyEnergy Practice courses (Table D), including one
from a required course and one or more from restricted electives

5. Pass the final examination
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WEIL) FHET D [InfoSyEnergy TR/ —ZHFHEE)
Table A : InfoSyEnergy Energy Science courses offered or specified by the academy

systems
(RNU—xT L7 hr=s AfER BHVA

7 LI5)

Electrical and Electronic Engineering

e
A BH=—F | Courses FrE4 HALE i s
level Course number | taught in Course title Credits Department in Charge
English
400 ENR.A401 * Interdisciplinary scientific principles of | 1-0-0 TRLF—a—RA
energy | (= RV — LM —) Energy
400 ENR.A402 * Interdisciplinary scientific principles of | 1-0-0 TRLF—a—R
energy 2 (= RV —SERESEEE ) Energy
400 ENR.A403 * Interdisciplinary principles of energy devices | 1-0-0 TRLF—a—RA
L (=R F—=F A A —) Energy
400 ENR.A404 * Interdisciplinary principles of energy devices | 1-0-0 TRLF—a—RA
2 (T RIX—FT N R Energy
400 ENR.A405 * Interdisciplinary energy materials science 1 | 1-0-0 TRLF—a—R
(=R F—~T U TV —) Energy
400 ENR.A406 * Interdisciplinary energy materials science 2 | 1-0-0 TRLF—a—RA
(=X —=T U T idE ) Energy
400 | ENR.A407 * Energy system theory 1-0-0 TRLF—a—R
(=N X =T AT L Energy
500 | ENR.B502 TRAF—A ) R—va VAT R Y= | 0-0-1 TRAF—T—R
7k Energy (C1M)
(Energy innovation co-creative project )
400 CHM.B436 * Photochemical Reactions I 1-0-0 {bFa—2R
OB Frim D Chemistry
400 CHM.B437 * Photochemical Reactions 11 1-0-0 fbF=a—2
ORI Feim 1D Chemistry
400 | MEC.E431 * Thermodynamics of Nonequilibrium Systems | 1-0-0 = — 2
GV R DT )F) Mechanical Engineering
400 | MEC.E432 * Properties of Solid Materials 1-0-0 = — 2
(B EHME) Mechanical Engineering
400 MEC.E433 * Advanced Thermal-Fluids measurement 1-0-0 bk =2 — 2
(BN ST Mechanical Engineering
400 SCE.M401 * Numerical Analysis of Heat Transfer and | 1-0-0 VAT Al a— A
Fluid Flow Systems and Control Engineering
FiEET Y )
400 SCE.1404 * Automobile Transportation System and | 1-0-0 VAT Al a— A
Environmental Impact Systems and Control Engineering
(ABYHEAZE Y AT L & BRETAM)
400 | EEE.P413 * Power electronics application to power | 1-0-0 HRETT—A




400 | EEE.D411 * Semiconductor Physics 2-0-0 HREFT—A

CHERYYER) Electrical and Electronic Engineering
400 | EEE.C441 * VLSI Technology 1) 2-0-0 ERETa—A

(VLSI T2255—) Electrical and Electronic Engineering
400 | EEE.C442 * VLSI Technology 11 1-0-0 EREFT—A

(VLSI L2355 Electrical and Electronic Engineering
400 | MAT.C416 PRk TR K 2-0-0 | MEta—2

(Advanced Course of Nano-Particles Materials Science and Engineering

Science)
400 | MAT.M426 * | BB —EB A L Ao Tiih — 1-0-0 | #kt=—2

E (Transport Phenomena at High Temperature Materials Science and Engineering

- Momentum and Heat Flow -)

400 MAT.M409 Thermodynamics for Phase Equilibria 2-0-0 M —=
¢} (HH S DET ) ) Materials Science and Engineering

400 | GEG.E404 Technologies for Energy and Resource | 1-0-0 HiERERBE LA 2 — X

Utilization Global Engineering for Development,

(R — - BIROA R A Environment and Society
400 | NCL.F451 JRF ) SR L — 2-0-0 | R LEI—2A

(Nuclear Engineering Science I) Nuclear Engineering
400 | NCL.F452 JF 7D KRR T 2288 2-0-0 | HFRETHa—X

(Nuclear Engineering Science 1I) Nuclear Engineering
500 | NCL.O513 * Global Environment and Energy Systems 2-0-0 R LYa—A

(MIERBREE & = R LF— T AT L)

Nuclear Engineering

* o FETCIREAB IR OB BB ICEERNE (lectures in English for even years)

for odd years)

0: AP AT 95 5EBA G (Lectures in English
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Table B: InfoSyEnergy Big Data Science courses offered or specified by the academy

(Machine Learning Framework)

Systems and Control Engineering

e
#H | FE=—F Cgur;c?s (EREES AL EEE ST e
Level |Course number | taught in Course title Credits Department in Charge
English
400 XCO.T487 * Fundamentals of data science 1-0-0 TP A TR - Al FERIEF
3E FEET — 2 A = R) EZ i a=R/0N
4] Progressive graduate minor in data
science and artificial intelligence
(ED
600 XCO.T677 * Fundamental of progressive Data Science 1-0-0 FT—HY A TR - Al FERIER
3E (Rl 7 — 2 ¥ A = ZJER) ESCa=F/A N
4] Progressive graduate minor in data
science and artificial intelligence
400 | XCO.T488 BT — 2V A = A 0-1-0 | 7—F#Y¥ A= - Al FFHlITHM
(Exercises in fundamentals of data science) EZ i a=R/0 N
Progressive graduate minor in data
science and artificial intelligence
(1 2)
600 | XCO.T678 BT — 2V A = ARIRE 0-1-0 | F—=FH A TR« Al FiRIlERY
(Exercises in Fundamental of ES I a=R/0 N
progressive Data Science) Progressive graduate minor in data
science and artificial intelligence
400 XCO.T489 * Fundamentals of artificial intelligence 1-0-0 TP AT A - Al FERIEFY
3E (AR TAHE) ES v a=R/0 N
4] Progressive graduate minor in data
science and artificial intelligence
(1 3)
600 XCO.T679 * Fundamental of progressive 1-0-0 T—H YA TR - Al FERIEF
3E Artificial Intelligence FET T T A
4] (i N THRESE ) Progressive graduate minor in data
science and artificial intelligence
400 | XCO.T490 S N T Hnhe 0-1-0 | F—=F¥ A R« Al R
(Exercises in fundamentals of artificial FET ST A
intelligence) Progressive graduate minor in data
science and artificial intelligence
(4
600 | XCO.T680 S N TonRE S RS 0-1-0 | 7—XHA TR - Al KRN
(Exercises in Fundamental of EZ v a=R/0 N
Progressive Artificial Intelligence) Progressive graduate minor in data
science and artificial intelligence
400 ENLI401 * Big Data in Energy: a practical introduction 0-1-0
(ZRNF—¥ 7T — 2 RFE)
400 CHM.B434 * Advanced Course in Crystal Structure Science | 2-0-0 {bFa—=x
(& S I Ry i) Chemistry
400 SCE.1406 BAEE 7 L—h U —7 100 | AT LflH=—%




400 GEG.S412 * Methods of Analysis for Socioeconomic and 1-0-0 HiEREREE SR 2 — %
Environmental Data Global Engineering for
(FEERRF R L OB T — % O F5) Development, Environment and

Society
400 ART.T458 * Advanced Machine Learning 2-0-0 HIRENE R —
0 (Gembis ) Attificial Intelligence

500 ART.T548 * Advanced Artificial Intelligence 2-0-0 HIRENE R —

(Jeu N Tan6E Artificial Intelligence

* o REEECIREALBIAROFE 0 AR SEERE (lectures in English for odd years)
3E: 3Q (I FERHRE (lectures in English for 3Q)  4J:4Q (2 H AGEBH:E (lectures in Japanese for 4Q)

FED GE2) GE3 G4
<400 BERORH 20 R BIHTH S 600 FRFRHOWMFZ2EST 5 2 LidAe], £/, FAlE L TELHRBRIHZ 400 BH2E
BTk 9805Z 8,

You have to chose one of two. You cannot take both 400’s and 600’s. Please keep in mind that courses with 400’s number are suppos

ed to be taken during your master’s term.
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FEHEAREL B R
Table C: InfoSyEnergy Social Design courses offered or specified by the academy

AL
A BE=—F  |Courses BEA VA~ B TT jen
level | Course number |taught in course title Credits Department in Charge
English
400 | ENLH401 * Marketing for Value Creation 1-0-0 BPMEFRE
(EALE DT D D~—rrT 4 7)) Restricted elective
400 ENLH402 * Finance and Data Analysis in Energy | 1-0-0 BARVMERE
Markets Restricted elective
(ZRVE—TFIHDOT 7 A4 F A LF
—Z 58
400 | ENLH403 * Economic Development and Energy | 1-0-0 BPMEFR B
Policies Restricted elective
(FEHFBHFE & = RV F—BUR)
400 | ENR.A408 * Economy of energy system 1-0-0 THRLF—a—2R
(TR — T AT NIRRT Energy
400 | ENR.B430 RS AR 200 | =FRAF—a—2
(Advanced science and technology in Energy
energy and environment)
400 | ENR.B436 TRV R - BORR R 1-0-0 THRLF—a—2R
(Special lecture of economics and Energy
politics in energy)
400 | CHM.A461 k%7187 —va yEB|010 | fFa—x BT 2=
(Presentation Exercises in Chemistry) Chemistry %
400 CHM.A462 * Introductory Exercises in Chemistry 0-1-0 {bF=a—2 JBEIIbsa— Rz
USRI E) Chemistry [R2
400 IEE.D431 * Distribution and Marketing 2-0-0 B Lo a— A
(e 8 ) Industrial Engineering and
Economics
400 1EE.D434 * Corporate Finance and Governance 2-0-0 BETHa—A
(7 74 F A EARERB) Industrial Engineering and
Economics
500 | IEE.BS31 BRETIEV - BORGR 2-0-0 | BEELFEI—2R
(Frontier of Environmental Economics Industrial Engineering and
and Policy Studies) Economics
400 | GEG.S402 * The economics and systems analysis of | 1-0-0 HiERERBE LA 2 — X
environment, resources and technology Global Engineering for
(BIRERBEHAT O o AT I & R FA% Development, Environment
i and Society
400 | GEG.E421 * Energy&Environment-1 1-0-0 HERBREE LA = — R
(=ARLF—LBE $1) Global Engineering for
Development, Environment
and Society
400 GEG.S401 * Environmental Policy 1-0-0 HERBRIE LAl = — X
(BREEBURR) Global Engineering for
Development, Environment
and Society
400 NCL.0401 * Nuclear Non-proliferation and Security 2-0-0 R EILYa—A
(BRI ¥ = U 7« 4R Nuclear Engineering
500 | NCL.O510 * World Politics and Nonproliferation in | 1-0-0 AT a—A
the Nuclear Age Nuclear Engineering
(R R D EBREE & YRR
* o HEETREAB IR OFA
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Table D: InfoSyEnergy Practice courses offered or specified by the academy

=0 o
&6 | AR Cizes 4 ey e .
level |Course number | taught in course title Credits Department in Charge
English
600 ENLA601 * InfoSyEnergy-outreach 0-0-1 A1D-A3D or P1D-P3D VAEFHE
(InfoSyEnergy 7V kU —F) Required courses
600 ENLA602 * InfoSyEnergy Product-service design 1-0-0 BPVIERB
(InfoSyEnergy 7w &7 k « h—pE 25 Restricted elective
YA ) (1)
600 ENLA603 * InfoSyEnergy Policy-making workshop 1-0-0 BEHULEFR A
(InfoSyEnergy BURNLEV — 7 > a v Restricted elective
7)) (E1)
500 | TAL.S502 77z y v a L L EEAE A 0-1-0 V—F—y THHERME | BRER A
(Professionals and value creation A) ToTAL Restricted elective
COM E1)
500 | TAL.S503 77y a L L EEAE B 0-1-0 V=¥ =y THEHERME | BRERR
(Professionals and value creation B) ToTAL Restricted elective
COM (1)
600 ENLB611 * InfoSyEnergy-international forum 1 0-0-2 AOD-A1D or POD-P1D (HE2)
(InfoSyEnergy EFE 7 +—7 A 1)
600 ENLB612 * InfoSyEnergy-international forum 2 0-0-2 AOD-A1D or POD-P1D (HE2)
(InfoSyEnergy EFE 7 +— 7 A 2)
600 ENLB613 * InfoSyEnergy-international forum 3 0-0-2 AOD-A1D or POD-P1D FE2)
(InfoSyEnergy [EFE 7 4 —F A 3)
600 ENLC611 InfoSyEnergy H:[EAfE7n =2 b1 | 0-0-2 AOD-A2D or POD-P2D
(InfoSyEnergy-joint research projects 1)
600 ENILC612 InfoSyEnergy H:[EffE7n =2 h2 | 0-04 AOD-A2D or POD-P2D
(InfoSyEnergy-joint research projects 2)
600 ENLC616 * InfoSyEnergy-international field work- | 0-0-2 A0D-A2D or POD-P2D
short term
(InfoSyEnergy [EBFE~7 4 —/V FU—7
(EH)
600 ENLC617 * InfoSyEnergy-international field work- | 0-0-4 A0D-A2D or POD-P2D
long term
(InfoSyEnergy EBFE~7 4+ —/V FU—27
€=2'%))




* L JEGECR¥EE B I S5 FHH

(ED AT 77 L0ETEOIERT L5 LTHRELTND, 1. XU F v —EEICL 208, 2. RFEICBIT2HFED
i - ST - HEEE, 3. K - BFZEREBHIC IS U D AR AIEDES L BNOX Y VT T T 2 BEZA TERT 2 ENZE LY,
AR 2,

A

=1

(£2) InfoSyEnergy—international forum 1 2>BNEIZEET S Z &,
Notes:
1. Our recommendation is to select courses in consideration of the following endeavors envisioned as key arenas in which persons
completing this program will excel, as well as on the student’s own career plans: 1) driving social innovation through starting up
new business ventures; 2) planning, proposing, and promoting new businesses within companies; and 3) taking a leading role at
universities and research institutes in creating the society of the future.

2. The course sequence should begin from InfoSyEnergy-International Forum 1.




