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ABOUT SCIENCE TOKYO

Science Tokyo (RRBIZAF) 3. RRERERAFZERRIE
REDHELT2024F 108 [CRELZEIIARTY, TRIZDOES) &
INCD=R) EZ2BRWRUHBREEECHLLMEZRIET 5=
Mission(Z#BF. IAFZDINFTOEMEFEEZENLEBHS,
EQKRFLRBUARBDSTEHUVWARZDEV A ZBIHLTWEE T,

Institute of Science Tokyo (Science Tokyo) was established on
October 1, 2024, following the merger between Tokyo Medical
and Dental University (TMDU) and Tokyo Institute of Technology
(Tokyo Tech), with the mission of “advancing science and human
wellbeing to create value for and with society.”
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DEPARTMENT OF TRANSDISCIPLINARY
SCIENCE AND ENGINEERING

BIfF DZBER OB C &S DN TIREAR B (C SIS TR 7o 5l - flfE -
BEZRIETEBAMDERZENELET T, TDEHIC. BTHDER
ZEBLLBHNSEZTORICESONT L B S2ANEZZEAH
DR ZBIEL. R TROSNBSHFTREAM - 18 - BES DRI
(CEBTE 507 (BEREREN. BERREN. BIEMEBZE N - E17H)
ZH(CDF2CLzBREVLET, 50 B2 HFORME LERN
BRRCIU>THRALHRAZII 27— avEEh EENTOV I
PHRBEENT YRIOAYNENBEZ BRI O—/NILEBIRAM
TERLET.

The Department of Transdisciplinary Science and Engineering is a
fusion of a wide range of fields. Through transdisciplinary science
and engineering, researchers go beyond the boundaries of academic
fields to solve the complex problems facing global society. Students
acquire practical skills—not simply academic knowledge. Our goal
is to train individuals to be global scientists and engineers who

can contribute to the innovation of novel technology, values, and
concepts needed by society; define and solve problems using
creative thinking and project management skills; communicate and
collaborate with engineers in other fields with a global perspective;
and manage complex, large-scale projects and organizations.
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Campuses
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OVERVIEW OF THE UNDERGRADUATE PROGRAM
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HIRBEEORBEEHORAR ITXILF—BROEBADNIG.
BATREIRILT—O#E FEMNGHETORILQZE . Biho
FRBEHOWNRCENEST, HRBEHOMB P EAELTTE
ZTORRICHD(CEMTEF A, MEEI¥RCLE. BERIYIZT
HEZSTLAMD BEHOZHEE BN (CIRAZHE TS
ERABEBREZRS. TOMAPREEZHLRCE T2 EHRH
BREERRCHEUDT. MERROBERNS I —IPZHAEIIC
FUR T AV BEZRREATCAMEZERLE T, ZOHIC.
LR GEMDFORIEEAPBL (Project-Based Learning) ¥
ERNREENSTZ7 70— FICIEbo e BB RMBMLET.
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Through transdisciplinary science and engineering, researchers
go beyond the boundaries of academic fields to solve the complex
problems facing global society. The Department of Transdisciplinary
Science and Engineering (TSE) is a fusion of a wide range of fields,

including chemical engineering, mechanical engineering, electrical

REMFE AEEER BIR

Chair and Professor
Miki Saijo

and communications engineering, civil engineering, and biological
engineering. It also encompasses environmental policy and plan-

ning, applied economics, sociology, translation studies, and
applied linguistics.

When TSE students complete their bachelor’'s degree, a majority

~ . B . . .
W — continue on to pursue a master's degree in Global Engineering for
REEAVE—D purs o gineering

Development, Environment and Society (GEDES), the graduate
MESSAGE FROM THE DEPARTMENT CHAIR program attached to the TSE department. TSE graduates can

also pursue a master’s degree, majoring in Engineering Science
and Design (ESD), Energy Science and Engineering, or Nuclear

BTZOM@EZ @A CREL., BRtS
HAZ 3 EEHNEBEDRERICEE S, BlIERl to TSE, but to other departments.
DTS ZHREET,

Engineering. These graduate programs are not only attached

MEEBETFRTE. EHOZB D HFziElTL. HD
EERDHBII2 T BREZMUSDALE
@ U TR ZITS TBEEM R (Transdisciplinary
Research) 1 EWSHIULWHERR A EROMEILZ
BiIELCVE T, IIRBET ABOEREN DT
RAE—RTELTWES, BFEORMDEREZBZ I
ZOAHEFRIT. A SOHROBBEERICHEMT
HADEFBER>EZATVET, BBHICESDZU%
THFAO U KNOBBCRBCHKETZEVE
ROBESAFENLET,

The Department of Transdisciplinary Science and
Engineering aims to establish a new education and
research methodology called "Transdisciplinary
Research," in which research is conducted across
multiple academic disciplines and in collaboration
with people outside of academia, such as industry
and local communities. We believe that this
methodology, which transcends existing academic
boundaries, will be effective in solving future global
problems at a time when the global environment
and the human world are changing at a very fast
pace. We welcome everyone with high aspirations
to actively design their own learning and boldly
take on the challenges of unknown problems.
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THE UNDERGRADUATE PROGRAM

MR- B2 S22 CERAMZBR T B2dHDE
TR 4FER) T, XFRIETE EREERN AR B EEN
RBREEDERICEURCEEIAMZ BTZOFRRICEDE
BRLET,

RERIEDRBEZ R, fHIEN - BPNRBES - BT A, YiE
R -BRERICW T BEBEH LA -5 H
MR E MBI WVEAPRMZEI/ITHIENTEXT,

Feo IZ 227 -2 a AN HENEER - MER. S XTLA
=IBfR BRI BN E JO0—/ LIy T ELTOARS
ZEDCENTETET, TOEFI BRESTERTES TV Y
Z7OBRZEEL. RETOEIFHEICENZANTVET,

The four-year program is designed to foster individuals
who willinnovate new technologies, values, and concepts.
Using an understanding of science and engineering,
students learn to solve complex problems shared by the
international community.

Students will develop a range of competencies, including
logical and mathematical thinking, analytical skills, a
comprehension of physical and natural phenomena, and
general-purpose measuring and computational science
techniques.

A sense of social responsibility and ethics will also be
instilled, together with an ability to comprehend and op-
erate within various systems and communicate with oth-
ers in a work environment. The program also focuses on
science and engineering education in English, preparing
students for an international career.

SRTLTHA 70T
SYSTEM DESIGN PROJECT

SRTFLTHA U EF BEEEBVEREEREOAEFET AT
ZETY, MBERRCHIT2EEDHET. I—T—DBHANITIRE
CEL.FVFNSETCOAICHRBIM TEEETH>THEI—
HF—DNEWCRBERINERICIIEEFLA. COEFRTIE. [EXD
BE | #THAUITBREHC. I—F—DMICHEL, EDOLD(CRIRE
HEEHELU. BAEERCEDVTEDLS>RBRTONY A THEFIEL.
A—HF—FRANEEDELSCTEZDOHNEVND IFHAUEBE OTDO
TREEEMNCR2UEYT. THAUBEOEGNERLELTCOI—
H—th 71 > (user-centered design) DR = BB LET,

System design is the process of solving problems through mediated
tools. The function of a tool depends on the user’s situation. No
matter how creative and functional it may seem to the creator, it is
useless unless it helps the user. To design a useful tool, we learn
about user empathy and how to define the problem, create a pro-
totype based on this definition, and conduct user testing through
“design thinking.” In addition, this class helps students grasp the
concept of user-centered design as a theoretical background to

design thinking.

LW EFICIGH
TEBEMERE

Develop basic skills
with a wide range
of applications.

BEOZETEIC
ESbNBEWILHEEA

Apply skills
unhindered by existing
academic fields.

J0-NIWI>PZT7
ELTOARA

Gain the personal and
social skills required to
be a global engineer.
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TRANSDISCIPLINARY DESIGN
PROJECT

BEETHRTREALIRAEEARIG. ENt MR #R<ERLE
B BDOFHLWVEEYVIELZHDENTY, COWETIE. TNEE
MEL T HRRELZLEN EENICESRB OO ERE 7O R
HERUVET, EAFAREZDORREDEREIC(E. 77/00—FEE3A
DB, ABBEG BFA. I 227 -3 3 R ECEHET W BER.
EHRRWEEENET T, B—DF 5707 (BRIEICEQBER) (C
ESDONT BT T4 T CRABRIDEBRETILE AEEZNE
EBEIE. 7O N EBLRE TV 2RI ZCET BEET
IVOZT [CRERHRARZ - RE RREAZH(CDITET,

The classes of the Department of Transdisciplinary Science and
Engineering are designed to help students develop a better
understanding of our world, find truth, and open up new paths.
This class explores how to integrate knowledge and techniques
from different disciplines for approaching social issues. It intro-
duces theoretical models and methods for constructing multiple
narratives without being constrained by a single perspective. This
course helps to increase the capacity to paraphrase, integrate, and
articulate what is necessary for transdisciplinary science and engi-
neering by exposing students to hybrid design through projects.
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COURSE STRUCTURE

TFEHAERE—. B

ENGINEERING MEASUREMENT
I AND Il

3

MEHRL & D0, 8 ESREZABCETT. HAIICELST,
EDOORFMUZERICERIZCENTE, TOZEOEFATEET.
ZOedH, FHATIERE (SSCEZLOMDEMDE) [CRMT
CENTERVWERENCEELITACTY. £, FHAIDERL BB
DIRE, 2T LMEEAM, ESUEBCOVTEIERE, LY T4
(CEDVWTH—RE— Y2 T2 RTLZRRECRIFTZEENS
BRSNTVE T, BCld BAYEEZWNRE LU DERRE
& BB (1 SEM, TEM, X#REHT, HR00% M 57 +—(GC)
BE) BREEFUVET,

"Measurement" is the process of measuring the physical quantity
and characteristics to describe aspects of the empirical world.
Taking accurate measurements is indispensable in science and
engineering. In Engineering Measurement (l), students will learn
about the basic principles of sensors, systemization techniques,
and signal processing. In Engineering Measurement (ll), students
will learn about the principles in the measurement of fundamental
physical quantities, and common analytical instruments used
in material characterization such as chromatographs, electron
microscopes, and others.

100%%& | 100-Level 200%F4A | 200-Level 300%%4 | 300-Level

MR E— TEsEaeEy
Linear Algebra |
FUNDAMENTALS OF ENGINEERING
MR RER—
N W Linear Algebra Recitation Wl . A 24
1FEIS 2FELBOFUOTAL B mEsHORR T Ay N—
%DE%P(‘_:\ 100%@@%4@@@{'%%@(./(1%%[./53—0 2¢§~3$ Calculus | Bl - #3522
8E

B3, 200FE~300EFEOHEDEEZEL. 7 EETN MOBENE RS E— Solid Mechanics and Structural Engineering
BIVYZ7 HPHCLBIEEN BREEELET, 300  ClsRectaron S
FHRICE TZRL—2 3> NHORBENDERICRIID AL -2 Electrical Engineering

Fundamentals of Mechanics 1/2

PBL (ReEEfRILE) nEHORBEEHZTNTVET.,

BRI R 2

AP EbE
Engineering Thermodynamics

Fundamentals of Electromagnetism 1/ 2

RARFETE, MPEREREMR RO M ERE BT AT HEGE
FOV1oh % FERROBEELTITNET, S4(d  BasicQuantum Chemistry Fluid Eneineerine
7043 st BE N AT - A7 EEAE (L S LR S TEER
AHAZEL. B2 ORE BLERODIEDTEET, Basic Inorganic Chemistry Biological Engineering
. . AR TSRS — 82
This course is based on a fundamental knowledge of Basic Organic Chemistry En_;neering Measurement I+Il
mathematics and physics, which are studied through the T PEEs ‘ HAETH=EA
100-level courses during the first year. In the second and Basic Chemical Thermodynamics Transdisciplinary Engineering Experiments A
i § § i SRS ERE—1 2 .
thlrf:l year?%, 200 and 30(? level coursgs tra'ln students to e adience 1 /o MABTFERE .
be interdisciplinary engineers and scientists. Students Transdisciplinary Engineering Experiments B

will learn practical collaboration through Project Based
Learning (PBL). Relevant subjects will be studied as part

PEREFIRIE

First-Year Courses

IR
FUNDAMENTALS OF CO-CREATION

of the 300-level courses.

The final year is a summary of the undergraduate
course, and students will conduct Bachelor Special
Studies Research and a Bachelor-specific Project. This
is designed to further the knowledge and interests of
the students.

HEREAER
FUNDAMENTALS OF MATHEMATICS

BHOARENCMERR
Ordinary Differential Equations and
Physical Phenomena

RN EMEBRR
Partial Differential Equations for
Science and Engineering

RIS AT Ls5R
Theory of Linear Systems

Hrete T — 5 T

Statistics and Data Analysis

\]
4

RABETHER
Introduction to Transdisciplinary
Science and Engineering

SRATLTHA> 7OV N

System Design Project
meETI>7O0Yzoh
Transdisciplinary Design Project
SATLTHA VKT ERAV N
System Design & Impact Assessment

TOPTIRIRIA N
Project Management
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INTRODUCTION TO
INTERNATIONAL DEVELOPMENT

F—RT/O—/NILICTERLULTVRHEMAN. TNETNORGOAS -
% UEWERVPEBRB(CEIZEAMNL 7O 0 MRS
[CDVWTHEERLE T, A& Tl BEFERE /O ESH R -
ESRRADEBREZROZZEZBNELTVE T, A BHEME. B
HE. BUFHKE. REIEZE. AKE. NGO#(CHWTI/O—/N\L
[EBLTWVWS 4TI, KaEE(d. HELEMCL2HEZR L. BN
CEBRENODRWVBHERKRICI>TERSIN. JIL—TT—7
BENCTLEY T =23 BENEESCEEBMELTVET,

This course aims to provide an understanding of the basic concepts
and goals of international development and related business through
case studies, which are explained by guest speakers who work
at the frontier of various fields of development, global-scale business,
and research. These speakers have rich experience in development
cooperation, development consulting, policy-oriented research, and
work with civic institutions and private businesses. The course consists
of a combination of lectures, group discussions, and presentations.

INTRODUCTION TO NATURAL
DISASTER SCIENCE AND ENGINEERING

ERRBHS, AADHRBRETMAZHM T, BFEDLS (CHRABBERKE
MEELTVET, EOLDCLTIOLEKEZRHE. HBVEZD
FEER/\RICHZZHD AFRTEITERGRBEL L O>TCETCVET,
REHECR, HOPELGAE I TECTHE BRELVEHE. &9
ZEWEF ZOANZ I LEZVET, Fle, TP URES DERE
EXERFHOREERICOVWTCERBLET,

This lecture presents an overview of the mechanisms of natural disaster,
focusing on earthquakes, tsunamis, tropical cyclones, and storm surges,
which could bring about significant impact on society. The lecture also
discusses disaster risk and vulnerability associated with rapid urban
development and climate change. Finally, basic engineering techniques
such as statistical analysis, data analysis, and numerical modeling are
taught to enable students to quantitatively deal with phenomena
during disasters.

FPIRIE R

ELECTIVE COURSES
BMEBIRET—IHAITZ(1)-(11)

Date Science for Transdisciplinary Research (I)-(1l)
TOU 5320 E BB ERE

Programming and Numerical Analysis

70U SI0T EBERTIGA

Applied Programming and Numerical Analysis
BEERYNT—7

Communications and Networks

Bty (MEET)

Electromagnetics (TSE)

RIBRASFERE

Basis of Environmental Hydrodynamics

BT 5

Introduction to Natural Disaster Science and Engineering

BIADES) /122
Rigid Body Dynamics

BEDNFE
Mechanics of Strength

BRIFR

Unit Operations

T e

Industrial Chemistry

ERTH DB R ER

Introduction to Metallurgy of Engineering Materials
AR AT R

Fundamentals in Mechanical Design of Machinery

RF T B
Introduction to Nuclear Engineering

RFBTHERE 2£1~584

Basic Nuclear Engineering 1-4

HREFIBBERER

Introduction to Environmental Policy and Social Systems
K- MEBEERS AT LB

Introduction to Water and Mass Transport

in the Environment

[RFERE
Introduction to Meteorology

K - Hdsh A RESA TSR

Introduction to Global and Local Ecology

ik - Bk IR 25 1& 562

Basic Theory of Regional and Global Environment 1 and 2

ERRFFE RIS

Introduction to International Development

IS AR B

Principles of Economics for Environment and Society

RERIBHET VA VRBE

Design Thinking in the Entrepreneurial World
ERIS =774 T70Y 10 NEBEF &S
International Engineering Design Experience
(Fall Semester and Spring Semester)
IRILF—SRT LRETER R

Foundations of Energy Systems Design

HIR IR F—TH

Theory of Resource and Energy Engineering
IXRILF—EEE (RAET)

Energy and Environment (TSE)
VE—N> IV IBR

Introduction to Remote sensing

HREEERDETI VYT
Modeling of Society and Ecology

RESRERR - EREZR /O o BE
RESEARCH OPPORTUNITIES AT

LABORATORIES, INDEPENDENT RESEARCH
PROJECTS, INTERNSHIPS, ETC.

MR7OPo b (MEBEIHER)

Research Opportunities at Laboratories (TSE)
FHREREAR (MEEBEIFER)
Independent Research Project (TSE)

FIRHERE/OV VN (MAEBEIER)
Advanced Independent Research Project (TSE)

ER7O0> 1o NER

Exercises in International Development Engineering

BMEETFBINE
International Training in
Transdisciplinary Science and Engineering

BEBIZ 99— yT
Transdisciplinary Science and Engineering Internship

RSB TY¥XRIC
I RRY ] b

ADMISSION

RRBIEEARRE T, ZRMEEZ 6 DDFRE T/ 3. FBehl(C
AFEZRET BV AT LEESTHY, ZHEIELIREC
3ODERFTEATHERLII IFECEIRD
ERBBEPCROZHOEEMN B Z O CIRAIFEL.
2ERICESHRICAIE T2 RZRHET, BIGEITHRIC
BT 57®(C(3. ZEREF(C [IRIE - HRBTH 28KE
FBELNTLED, RICFAIBT 3720 (CIIFIEDEFERIBZ
REL. DD FREDHE R LTV TN E A,
RADFEE ZEMBEELICI>TRESNET,

For prospective students from abroad who have
advanced communication skills in Japanese, please
see the following website for admissions information.
http://admissions.titech.ac.jp (Japanese-language only)

For international students with no or limited Japanese
language ability, the GSEP program does not require
Japanese skills for entrance (please check the following
webpage). GSEP freshmen belong to the sixth group
among the seven groups for the first year at Science Tokyo
and join the TSE department in the second year. Please
note that GSEP students can only join the TSE depart-
ment and will study Japanese as a foreign language
after they join Science Tokyo.
http://www.tse.ens.titech.ac.jp/~gsep/admissions
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PROJECT MANAGEMENT

J70—NIHELERETE, 70920 A RI A N ORI
AF¥IE. HEDBZNEFCHEFZTODIIND THBEEFE &
BoTWVWET, SHTR HABNFCEDLZ TP TICCE.
TOP ORI RIAY NOFFHPRFINROENTVE Y, KEHR
TRSBEENTOD I MNIEDBR 7OP I hRIAL
(CEDVWRBPHENBRACEE TED LD EARflIZRZDD
TOYIIRMNRIAVRNDIVvEYRZZUVE T,

In this era of uncertainty and globalization, knowledge and
understanding of project management is more crucial than
ever, and is indispensable for realizing a goal with limited
resources. In this course, students learn the elements of project
management, such as formation, proposal, and evaluation for
solving global issues. The knowledge, tools, and methods of
project management—including planning, management, leader-
ship, presentation skills, and communication skills—are taught
in detail through lectures, and students engage in group work
to experience what it’s like to work on a real-world project.

Desep

Global Scientists & Engineers Program

SCHOLARSHIP

2016548, 2EMRHE AT LORFE E >N IFC. BRBIEF
REYOHEE(CLZFTHRBHET/OV L. BEETIFRERA
MBER 07 2L (GSEP (¥ —+t v7): Global Scientists and
Engineers Program) A\taghLE Uiz, RRERRIZRENRMT S
LAILDEWTIEHEDOFIFZ, R EEOEFTFEICHIZOIC,
ERMBESNTESEEARBENDOAZEHZIVIAN, BFEED
ARG ZEZ 27 O-NILIY Y 7ERTOYSLTT,
MEHNBHFLBFECAXTRFEOEZEHN /A INET,
GSEPICFIB T 22 4E (. 2HEB LY, WBTREAZ LICEBMS
BARNZECIERBREE L CE(CFUE T, EBNMERIBEARANFZEC
EHOTIE, HETHAEINAREBEZBETZRRENGY ., E(CT7>T
HEHSDEFLRBFELERZBZBU CHRCEIMEND D EZ
B2ERUET,

The Global Scientists and Engineers Program (GSEP) is the first
international bachelor of engineering degree program at the
Institute of Science Tokyo. The program, launched in April 2016
with courses taught in English, allows qualified international
students who have little or no Japanese language proficiency
to enroll in Science Tokyo's bachelor's degree program and
pursue an engineering degree in Japan.

Required qualifications and conditions of the MEXT under-
graduate scholarship can be found at:
http://www.titech.ac.jp/english/graduate_school/
international/gsep/mext_scholarships_for_gsep.html

a, ==
%E@Fﬂ STUDENTS' VOICES

Mr. Erdenebat Battseren
Former GSEP student
(2nd-year master’s student, AY2025)

40 >

GSEP is a unique program at Science Tokyo where you can learn
various engineering disciplines in English at the undergraduate
level. For me, it was an opportunity to immerse myself in
a wide range of disciplines, from pure science to applied
engineering, project management, and liberal arts. As part of
the TSE department, the curriculum helped me understand my
interests in academia and better frame the problems | aim to
tackle using the various backgrounds we cover.

GSEP offers not only academic learning but also a chance
to experience different cultures, build networks, rediscover
yourself, and develop as a global individual. | finished my
final year in the Nohara lab focusing on multi-modal machine
learning and now continuing my master's degree under the
ESD program. GSEP was definitely the best time of my life
and hugely influenced my current research interests and
career development.

AER EHSA
AR SETIZREE (2025FEEL25F)

HWERDBNERN S FHEKEREEZT/O—/NILI Y227 E
LOBERLEVWEE R RIE- BT HRAMGETHARNES
LE LT, 4FBDZEEEF RV IRYB D ICU ST IREREHR
THOTLERRLTVE T, RIGETHFRORADIRHG (3, ZHRE
NHORF=RERNCZTNSZHEL. 7O0—/NIRBRET
HRIEEMEEDCETT, AFHY) RIE[EPERG EER
HEOHBEZETIZDENSHRLIZVEZTZTVEEDD,
BRNRT7 7O0—FirEROANRTVE L, LNUIRIEW
ERBEDOHMNS FRD BB EPIRIBZE S BE 70T Z A
CZMLZ) LT BRIEEPIRILF - - RibEFEZ
MESTEE. VR ERORRMOMEST M- RREEVD
WEOMRICTeEVEFTE LU, BlC. REMBOEFIFEAD
S, GSEPOBREAETE LI —TT—0%=BL. HFE TS
REONRBVIRELRBRS TEHRBEELEDY. BADKE(IC
WRNSIFRIC/O—/NILRRBCHZELZENTETEL.

g HETFEA =
MMARIFRSE (2025 5REL2E)

BIBRIREICY T2 A0 [CEEADY, BTRICHES
BELOHACHEODAEZEEITZ /O N)—45—(2123%
CEEBRELVTVERICE. MEBEIZRE U TUE,
BETRREN SHERZRANEE CRIELEBEL. MEELTFS
ZENTETVET, REBEBONBEOEZELDII—TT—0
ETHY BEHNIIa 27— arAtEbnELRE, HICI>
ST THA U CERERFS, [iiE & STER L. RIERE
BREBMEEBERCEM T 2N 2EXBOHELE. ToN—7
B (MEEBEIZREBETR—NEFEY) Z@ELU T AETO
P2UOEHBEL. BO0EKE ThS> I 3> TH1 ) (Fiff»
ZHDRT =R =N 5BHRDEEER) ([CRWVAHE
Uiz, IRTEF. BEY - ¥ /N0 BHHIES 2T LD ATRE L%
NEYOIC. BEEDHRBRERL T —ILRT—=DZTVEHNS,
FHRHCHRLTVET,
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CONTACT T152-8550 RR#AERX AR I1L2—12—1

Tel: 03-5734-3113 |

For a list of faculty members in English,
please see our website.

Department of Transdisciplinary Science and Engineering

SCHOOL OF ENVIRONMENT AND SOCIETY
INSTITUTE OF SCIENCE TOKYO

2-12-1 Ookayama, Meguro, Tokyo 152-8550

http://educ.titech.ac.jp/tse/education/tse_undergraduate
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