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Graduate School of Engineering Science
School of Engineering Science, Osaka University
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As we well know, science and engineering developed tremendously during the
20th century, so that subsequently our lives have been changed and improved
drastically. The extension and formalization of the fundamental disciplines and
their applications to manufacturing played an important role of the
developments. We believe that fusing together as well as developing the
fundamental disciplines is necessary steps toward continuing to contribute to
developments in the future. In addition, we incorporate the fruits from humanity
and social science research with those from science and engineering in order to

create true culture of the human being.

Since the foundation of the School of Engineering Science in 1961, we have
continuously created interdisciplinary research fields congruent with social needs
and have made a great contribution to the academy and industry through
research and education. Osaka University offers great and unique opportunities
of education and research in the wide range of the fields of basic science,
engineering science and manufacturing. In addition, our graduate school
attempts to connect life science with the engineering science and further
progress toward the integration of arts and science,which includes financial

engineering and insurance, robotics and data science.
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In the School of Engineering Science, which has ten courses, we have organized
a characteristic curriculum for each course to provide a deep knowledge of basic
subjects, such as mathematics, physics, chemistry, biology and informatics, as
well as major important subjects related to the courses. Our education also
fosters wider viewpoints and flexibility. In the Graduate School, with eleven
divisions, we provide higherlevel professional education and perform fusion
research with the different areas. We attempt to produce graduates who have a
firm specialty and the potential to pursue research and development in areas

beyond their acquired specialty.
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MHA364E4 H ~ M M374:3 H

Apr. 1961 - Mar. 1962

MAF374E4 H ~WA404E3 1

Apr. 1962 - Mar. 1965

NAF404E4 H ~ W AI444E3 1

Apr. 1965 - Mar. 1969

WAF444E4 H ~WAI444E7 H

Apr. 1969 - Jul. 1969

TAF444E7 H ~WMIA7TE3 H

Jul. 1969 - Mar. 1972

TAFIATAEA ] ~WEFI494E3 1

Apr. 1972 - Mar. 1974

TAHI494F4 F ~ W3 HFI534E3 1

Apr. 1974 - Mar. 1978

TBHIS34E4 H ~IEFIS7E3H

Apr. 1978 - Mar. 1982

HAFI57 -4 H ~ B3 HI614E3 H

Apr. 1982 - Mar. 1986

BRAI614-4 H ~B3fl634-3 H

Apr. 1986 - Mar. 1988

AAFI63 44 H ~ ¥ il 24E3 H

Apr. 1988 - Mar. 1990

Pk 244 A ~ P43 H

Apr. 1990 - Mar. 1992

Fundamentally developing scientific technology by a fusion of
science and engineering will create the true culture of humanity:
November, 1971 Kenjiro SHODA

The School of Engineering Science was established in 1961 to develop scientists with
a keen interest in practical technology, and engineers who have a firm grasp of the
basic sciences and who may use this expertise to develop new technology. At present
the Graduate School of Engineering Science contains 188 teaching staff, 50 technical
and administrative staff, about 2,000 undergraduate students, 580 Masters course
students and 155 Doctoral students. There are 10 undergraduate courses in four

departments, and 11 postgraduate courses in three departments.

ik — SERAEAR ~FR643 A
Saburo TSUJI Apr. 1992 - Mar. 1994

MHE B — ER64EA H ~ TR 843 H
Koichi HATADA Apr. 1994 - Mar. 1996

HI FE ERSHEAH ~FR 103 H
Takao YOSHIKAWA Apr. 1996 - Mar. 1998

=R OFR ER 1044 H ~ FR 12463 H
Hideo MIYAHARA Apr. 1998 - Mar. 2000

wak EE PR 1244 H ~ P 1443 A
Satoshi HIYAMIZU Apr. 2000 - Mar. 2002

[if] FH 1k PR 1444 H ~ P 1543 H

Tadashi OKADA

A

Naoshi SUZUKI

Apr. 2002 - Mar. 2003

PR 15%E4 H ~ P 1549 H

Apr. 2003 - Sep. 2003
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Shogo NISHIDA Oct. 2003 - Aug. 2007

AN TR19FSH~F23sH
Yoshito TOBE Aug. 2007 - Aug. 2011
] A FEAT 2348 H ~ T 2548 H
Yasuyuki OKAMURA Aug. 2011 - Aug. 2013
g R K TR254E8 H ~ T 29453 A
Genta KAWAHARA Aug. 2013 - Mar. 2017
¥ B 0w SR 294E4 H ~
Yutaka KANO Apr. 2017 -
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Historical Sketch
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Apr. 1961
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Apr. 1962

WAFI384:4H

Apr. 1963

394 4H

Apr. 1964

mAFI424:4H

Apr. 1967

IBHI4544H

Apr. 1970

mAFI464:4H

Apr. 1971

IBHI4944H

Apr. 1974

WAFI544:4H

Apr. 1979

5644 H

Apr. 1981

mAFI614:4H

Apr. 1986

FR3444H

Apr. 1991

P4 4E4H
Apr. 1992

PRk 845 H

May. 1996

P9 FE4H

Apr. 1997

TR 14441

Apr. 2002

PR 15494H

Apr. 2003

PRk 164-4H

Apr. 2004

TR 264-4H

Apr. 2014

PR 28441

Apr. 2016

TR 294-4H

Apr. 2017
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Department of Mechanical Engineering/Department of Chemistry/Department of Electrical Engineering/Common Chairs (Mathematical Science)
I MBIZO_FREEE

Department of Control Engineering/Department of Material Engineering

LI FRERE

Department of Chemical Engineering

AFRER I FMERERE (BEER MERALEZRO=ZER)

Graduate School of Engineering Science/Mathematical Science Course/Physical Science Course/Chemical Science Course
EYTFRERE

Department of Biophysical Engineering

BRIFHERE

Department of Information and Computer Sciences

MR TR EMIEME T AR

Division of Materials Physics (Reorganized from Department of Materials Engineering)
MEESEXBRERERE

Established an experimental facility for generating ultra-high-pressure conditions
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Established an experimental facility for processing ultra-fine beam
MEARBEIXIF LR ERERERERE

Established an experimental facility for converting solar power into chemical energy
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Abolished the experimental facilities for generating ultra-high-pressure conditions and processing the ultra-fine beam,
and established the Center for Science and Technology under Extreme Conditions as a joint educational and research facility on campus.

HBARBAI XN X —tFZEREREREELL. FRERBEMRBHEL TERATIEMR L 2%
Abolished the experimental facility for converting solar power into chemical energy,
and established the Research Center for Photoenergetics of Organic Materials as a joint educational and research facility on campus.
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Department of Systems Engineering (Reorganized from Department of Control Engineering)
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Osaka University’s transition to a National University Corporation

MEERE 2 — M BARRMEHE L 42— 2 RE

Center for Science and Technology under Extreme Conditions and Center for Promotion of Advanced Interdisciplinary Research
MEBAEAOZVZEMARBAE €2 —EHRE

Center for Spintronics Research Network

EEFES . 2—EHE

Center for Industry-University Collaboration
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Number of Staff
(As of October 1st, 2019)

(SFTE10A1BRTE)

Number of Students
(As of October 1st, 2019)
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Number of JSPS
Research Fellowship
for Young Scientists
(As of April 1st, 2019)
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Job title Professor Associate Professor Associate Professor Assistant Professor Sub Total Admin Staff Technical Staff Total
BOME 61 47 9 63 180 45 3 228
Staff
k4 FHEHIR G i) FHEEBER i) FHERERT G h) FHER L () A&t
Job title Specially Appointed Professor  Specially Appointed Associate Professor ~ Specially Appointed Assis. Prof.  Specially Appointed Assistant Professor Total
FHEZE G 2 5 5 1 12 23
Temporary Staff
SEAE AFER 14 24F 34 44F A
Year Admission Capacity 1st 2nd 3rd 4th Total
HERE L8 435 449 451 459 612 1,971
School of Engineering Science
KA BEEERE ARt 1 iR ee 267 310 299 609
Master's Course, Graduate School of Engineering Science
KB RE LW % HEE 70 58 61 64 183
Doctoral Course, Graduate School of Engineering Science
314 HTA PR A e £ FH 5 £ i

Number of new hires Continued hires Total
DCl1 6 7 13
DC2 14 4 18
PD(SPD&) 1 4(1) 5(1)
af 21 15 36

Total
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The process: from
undergraduate to
graduate school,
and getting a job/

Advancement and

employment status

X I R AFFR OB RMH)
Admission capacity Number of applicants Enroliment
(?enfz:)za\)e\niince examination 390 1,108 394 (29)
A
Entrance exlaminalioﬂ for selected candidates 45 2 1 1 45 ( 1 O)
e T4 60 16(0)

Transfer admission examination

el

B4 (5 L) A2

P2l

TSR (18 1) 2

R/ EFE TR SREHR]RE

BB Tl ABRAFADAAEBIC SR T PR 1 4FEL)FBARO— BB [HBAR | HIEEHAL T ENRHBRL CIFHEN B A BB EL DFE LB ISR AN TOET,
system to some of the undergraduate entrance examinations since 2002,

MERTS

*Our School of Engineering Science, prior to other schools in Osaka ity, introduced a entrance
and actively accepts students who have qualities that are difficult to evaluate by the academic achievement test alone.
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I SHEZRIIDER THARORL DB Do) BFERIMEMAEL D DFBEMEB LR ADICDELEF MR ALF M EEs
ELTIBIEVHIGR BB EHIC D220 DRBERELEL (201 9FEAZE L) SERERBEHEB[ERTZDHND00] (OO 2 FHiE

FALR PR HRES R T LT EGRPE VATV X R BUE) £ R RVEHBLL TR SFEICBINRETIFETATILER

LAREFO2HE (B1 B BB L2 ET ARHBRAETIFEAODEELHEEFICOIFSEET,

Based on Osaka University’s curriculum policy, we offer educational programs to acquire advanced expertise and deep academic knowledge, culture, international perspectives, and

design skills.

In particular, we share the spirit behind establishment of the School of Engineering Science: Open up new interdisciplinary fields by integrating science and technology.

In accordance with this philosophy, still being succeeded even now, we set up subjects necessary to acquire a wide range of knowledge and culture based on mathematics, physics,

chemistry, and biology (students who have entered since 2019).

Advanced Liberal Arts Education Courses, “Subjects for Engineering Science: Quantum Physics, Chemistry, Mechanics, Intelligent Systems, Life Science, Cybernetics, Informatics, and

Mathematical Science”, are selected as required subjects. Students will acquire advanced education to open up new interdisciplinary fields by taking two subjects in different fields from

their own study programs.

REFOREEH M2 FRP DRIEN LN ERF DR ZRINTE DB R DS T ER THE- B TAM R FERELED S BB THH
%ﬂé CRFRISEFZL . REFBOMBEETEL TRERMELL TOHESHTVEET, SLORENKERIELAH (1B L) FREAEZL.6
FRDZRPIEEELS>TOET,

EFOE G, [ROR]EEHE] T, [RUR]EFBIEELRA A FBAFELRTICKRFRIOER TEIHE, [ 1. KFRIELRE
(2F M) £1 FHEML. AZRIELRIBICEZ TEBFIETT MALFHATNE KZAZPSTETHLESEMBTEIEHTEET,

Our School of Engineering Science/ Graduate School of Engineering Science aims to train engineers with flexible and creative skills who have basic science skills. Many undergraduates
go on to graduate school, including our Graduate School of Engineering Science, and improve their skills as a scientist and engineer through cutting-edge research activities. As many
students go on to Master’s courses; therefore, a six-year class/ study from the undergraduate to the Master’s program is standard.

The characteristics of our advancement system are skipping and shortening. The skipping is a system that allows students to go on to graduate school after completing 3rd grad and
without going through 4th grade. Shortening is a system that shortens the Master’s degree program by one year and allows students to proceed to a doctoral degree program. If the

student uses both, they can get a PhD in 7 years after entering university.

53
employment

15.8%

HEF

Advancement

81.8%
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Graduate Education

A MR B
AR
Enrollment status

in the first year of
Reiwa
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Graduate curriculum

TR D 2
Developing
sophisticated and
international

perspectives

5y 97 154 i ©
IURH 2

Interdisciplinary
education

R ANBER 2792 AFREH AR ANFEFR Ob k850
Courses Admission capacity Selection method Enroliment period Number of applicants Number of enrollment
e IeRE 267 s n 332 240(21)
A eniion 4R 34 30(5)
e st bt 0 0(0)
T s m 13 9(0)
e m 17 17(8)
Jon 26 12(5)
s 422 308(39)
i 70 SREHEAARASY) n 30 29(1)
s 6 6(1)
Eilidnrdn e 8 8(2)
oo 25 16(3)
69 59(7)
[HELHAORA] RS ESE SUAFIHTSRERN OBE
BEPMEHEDESEDSTIEBRRE] BEAFICEATIRVFEHD HEBEZ

BREDI T ERBE] LV BELHBEEEFEOEEEZDST[F
BRB] &R TOET o ERERM R OB BEL T ZRPEERDOE
ZEEERIC LB [ RHSRTER | R BEEEICL B [Introduction to Engineering
Science] R L. BIEVWHIFEE BB TEBLICHIF 2T LEERLT
WET,

Integrating science and technology is our common philosophy. Based on this
philosophy, our graduate curriculum includes the following three subjects: Foundation
Subjects, aiming to acquire cutting-edge and advanced expertise and skills in each
major; Boundary Subjects, aiming to acquire higher academic knowledge about the
fields close to each major; and Interdisciplinary Subjects, aiming to develop higher level
of sophisticated and international perspectives. In addition, our curriculum also includes
special subjects: Studies of Science and Technology, which is presented by prominent
lecturers from leading academic institutes and industries, and Introduction to
Engineering Science in English, as Cross-disciplinary Subjects. Therefore, students will

be able to acquire a wide range of knowledge through this curriculum.

AFRRERE [RIPREEE ] 2FBL CWE T, £ BAPSES LR
EEBFEELTRERICR I ANS DI REICLZAZRHEI-X
[HEBEHATOT T LI EZREL TS BRAAFELRZEEN X MEEL
TEFNPLEERMEDDREEERUERMEERE T IRRIERELT
WY,

We feature the class, English for Science and Technology, as one of the graduate school
common subjects. We have also established to offer a graduate education course in
English, A Special Program in English. These opportunities will promote mutual
exchanges for Japanese and international students to nurture their language skills and

international perspectives.

B50OEMERREIDFEOFEEDREICLIFZVERRT B0 %
B-ARBEORICESONEVZERMEBRBEDHODREPTOI T L%
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We offer courses and programs for interdisciplinary integrated education that are not
confined to the framework of undergraduate or graduate schools, etc., aiming to experience

learning through corporation with students from fields other than their own majors.

Educational goals

@ HE/-ZHEPIFMBICEDZEBENSICRICH- 2 RFRREE
HETEHMRE HATE
Researchers and engineers with solid expertise who can promote
research and development from basic to applied

@ SVEPIMELEWARBER > TR RIS ERMAT S
P HRE
Scientists and researchers who can open up interdisciplinary new
disciplines with high expertise and wide knowledge

@ ELVREICHSVWTHThER)MARELRBICHIERT
HREEL U< ERRIY ) -4 —
International leaders who can constantly overcome difficult
challenges even in harsh environments

R
Cutting-Edge Research

P ERMOME PEEZIRFVIFADLDIC,
EREICRRBEE R R LR
Proactively find issues, plan solutions,
and implement them for integrating science and
technology and for developing interdisciplinary fields

SELEPIMECIRILV FR

Advanced expertise and a wide range of academic knowledge

EBERE
Core Subject
HHAFIHT SRERD OEmELBPIMCIAEDNER
Acquisition of cutting-edge and advanced
expertise and skills in each major

ERBE FEME
Elective Subject Interdisciplinary Subjects
BHEAHEDDEHRE BELRECERSERE

Integration with related
fields close to each major

Nurturing sophisticated culture
and international perspectives

FEHliaR B REEE
FEBEHBOLOOREPTOIT L
Studies of Science and technology/
English for Science and Technology/
Subjects and prog fori isciplinary
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Research Education Program
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INTERACTIVE MATERIALS SCIENCE CADET (IMSC)
ATOUT L3, B THHER- MR- TEHEHF S CRELL (NE
MR- R8T NI 7L T BIEEEERRENEI2—THE
BTEAMERFMRICHIIHIIRAE (AT V) LB S MR ALZE MBS
B DR SRR G EME R O 2 L FEEEME T 2ELUHEN HEL T
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THE CROSS-BOUNDARY INNOVATION (CBI) PROGRAM
AKTIOTILE HEV AT LADEEILEZAN/N—2 3 54 5IEIREBATENT
WK ZENTEDEELEAMDEREHREBIZELTVWET ZNOI—XT—Y Tk Ht &
ICBIBRRERERL - LT ZOBLE DA SE A REEERAICR DOFHL. 2
DIFRICEF7-AMEZRIE T2 EICRT T HENEFERBEL TUL D DERE
HIRE DX HBERETE-ODTIT175—Z T RICEDSHEBEN RHBENT
W7,

Bta—=ov 74/ R—ra it RfE s 5L
HUMANWARE INNOVATION PROGRAM
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TBVRATLEWBETERZINTI X T RDOE T AMEBRLET 2010, 155K,
A B MR ORT A AEEERHBORLDIRFZRENBENICHERL. &
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e
IMSC

INTERACTIVE
MATTIAIALE SCILMCE
CADl

ET

IMSC is “the integrated doctoral program related to material science” established in corporation with the
Graduate School of Engineering Science, the Graduate School of Science, and the Graduate School of
Engineering. Program students will be positioned as an executive candidate (CADET) in material science
research who will play an active role in any sector of industry, government, and academia. We have a
variety of faculty members who specialize in methods such as physics, chemistry, material synthesis,
physical properties evaluation, and theoretical analysis. Therefore, students will interactively work and
learn together with those instructors. Furthermore, in addition to their own majors at the graduate school,
students will also take special courses: “laboratory rotation”, “domestic internship (corporate internship)”,
and “international internship”, which are offered by this program. Such interactive approaches will nurture
human resources who can drive innovation in research and development through their independent
activities, such as holding international symposiums and various research meetings.

The purpose of this program is to train advanced human resources who will lead innovations
that bring social system changes across various boundaries. In the course work, students will
see the situation in the society from higher perspectives, and find novel issues from across the
panoramic view. We offer various active learning classes to solve these problems. We also
nurture their basic abilities and abilities to create integrated knowledge toward creating new
values.

Dsaka
University

Humanware

Innavation

Frogram
In this program, we nurture a networking-type of doctoral personnel who will transform the
direction of innovation with “humanware” that fuses various fields, such as information, life,
and cognition; and who can build a flexible, robust, and sustainable development system that
does not place a burden on humans and environments. For this purpose, we value the idea,
“thorough fusion research” as our most important educational philosophy. In other words,
graduate students with different background knowledge, such as information, life, cognitive
brain science, robotics, etc., conduct self-directed discussions, camp discussions, and/or
collaborative research. Also, students will develop skills of practical research and development,
design, communication, and management necessary to become international leaders.

SCIENCE AND ENGINEERING INFORMATION HONOR GRADUATE PROGRAM

ZOTAT I LIS BTHERROLMEREM BN, L 2—FP Ry T EBATEET
BHLWELRIETOI LT ABEBAT. 2R ERA THRE X AE LR
TEEY,

This is the new doctoral program run by all graduate schools and institutes, and centers related
with information science and technology. Students will be able to interact with researchers and
students beyond your affiliation both inside and outside the university.
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Academic Research

R 304 B
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Financial Statement
FY2018

R 304
M E &
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Acceptance of
Research Grants

from outside the
University FY2018

FHE SR (TM)

Item Amount (1,000JPY)

T A & 574,792

Expences Grant ’

s PAsE>

e et 578,986

iyt 34,510

IL[RIWE 2T E (SR F 2R I & ) 227,048

Joint Research Budgets

¥F K4

e 95,127

Iﬂr%ﬁiﬁﬁgﬁtﬁ;;ﬁ(ﬁflﬁﬁﬁ%ﬂﬂﬁ‘i%fﬁﬁﬂﬁ‘iﬁﬁﬂ) 821,188
&R EEi = A &

z@g?ffc%ifﬁ:gﬁsgzﬁd%ucanﬁon g%s%ef? Hij: ﬁh) 66295

f?j%‘ﬁt%él%ﬂhﬁﬁ;‘r%ﬁ (EFEEEHEGRSREE D) 257.055

ndirect Research Budgets

it 2,655,001

MEEBXMSELDEMNCED LB RERICHPIERAERR HRAMAE. ZRAEER HFAMEE MM BEFEENOZ AR (EEEE) CL2,

HERBEFTHEICHERERBEST, HAERBRICIIMEI L 42— (XB. 7/ .MMDS) %81, ¥R MR R —MEER RUEERBRNDIL. KHKFHALLEI%EET,

i s gy

o 52 759,091
R 12 35,633
e 83 160,719
R 4 102,032
oo R 57 95.127
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Multidisciplinary Research Laboratory System for Future Developments-Social Contributions

F KIS K AT L

Multidisciplinary Research Laboratory System for Future Developments

ERIZMER TR RL2EMFHFOMELPSHLOVAEDOENE
DEVWICHETHOREBRIPS  ERXHEIBORMEAEEBA M ERER
[ RS K X7 L (Multi-disciplinary Research Laboratory) |
(http://mrl.es.osaka-u.ac.jp/) #HEL. EFMEE ICLDIREKER-
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Open lectures

KBRAFER T CRAREHBH ZEDERTERDDEEDICARFED
MR RERIETH—IREL T A979FLIRA2[EICH ) AFIBEEREL
TEEU o B2 LI5S DELSL P EBELEREDS. ZLU T
BVRFREIRCRERDFARMORREZDBREBNLTVET HIE,
hEF-SREDPS EE FREB LN TALVRSENH ZICW BRI
VEDANEIML. BRUSHEEBEEZHINTVET,

In the Graduate School of Engineering Science, a research system that transcends the
framework of majors and fields: Multi-disciplinary Research Laboratory
(http://mrl.es.osaka-u.ac.jp/) has been established based on our past experience that
new research buds will grow from the fusion of different specialized fields. This
laboratory system nurtures research that leads to future-oriented and international
thinking research by young researchers and the creation of original new fields. We
support the following research, such as 1) basic research aiming at the formation of
future foundation areas from new principles, 2) research on application development
that is technically immature even though the principle is established, 3) research that
aims to develop into interdisciplinary research organization organized by multiple
researchers, and 4) educational research including new systems and projects that
contribute to the development of our graduate school, by recruiting and allocating

research funds.

The School of Engineering Science, Osaka University, has held 42 public lectures
since 1979 as a part of strengthening solidarity between the university and the local
community. We often disseminate the research results of our school in order to
introduce our achievements and the significance of cutting-edge science and
technology. This is because such science and technology will maintain a close
relationship with our lives and society from various perspectives and promise a bright
future. Every year, a wide range of people, such as junior high schoolers, high
schoolers, housewives, and middle-aged and older people who have already passed
long time away from their school education, participate and attend lectures filled with

enthusiasm.
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International Exchange

3—0Ov/N  Europe

dE#  North America

] 5% 2 4l 5 I 19 E

International Academic Exchange Agreement

U Tronto
@ 4’/ﬁﬁerkley
Engineering
Science
eUQ
ERERTZO Y-V T L
® ° Int'l Engineering Science Consortium
=L —¥7 Malaysia A4 Thailand
FPHER Y B 2005.8~ =v—y7 LRERY 2008.11~ <=EFVRY T 2019.11~
Hong Kong Univ. of Science and Technology, Sch. of Science Univ. Teknologi Malaysia Mahidol Univ., Sch. of Engineering
FOBBL TR AL TR 2012.12~ =IVRF LA 2018.7~
Dalian Univ. of Technology, Sch. of Chemical Engineering University of Malaya, Faculty of Engineering
P FHEAE BBIFES 161~  we—y TR 20194~ AYFAZT Indonesia
Huazhong Univ. of Science and Technology, Sch. of Automation Univ. Sains Malaysia
; N y TITATTNKE: TN 20189~
P o A S T AL T2 R ~
‘Sﬁmk# %7" rﬁ ﬁiI Tﬁﬁg\-“*} ) 201838 Univ. Brawijaya, Fac. of Agricultural Technol.
Hunan Univ., Sch. of Electrical and Information Engineering ‘]\i‘.L\
~N Vietnam SNURY TR T8 9 ~
e IR | T N R Lo 019.6
ﬁq‘m)\’?‘: rﬁ *EH? L 2020 (Plan) Bandong Inst. of Technol., Fac. of Engineering
NI LBRERANTT A7 — PIERRE IR 2001.12~
b AL Tapdn Vietnam Academy of Sc?ence and Technology,
Southeast Univ., Sch. of Information Science and Engineering / Insfitute of Materials Science N
Sch. of Electric Science and Engineering / F3 5 Jeie Fal fos —~ 42K India
Sch. of Materials Science and Engineering / . ?‘.‘/.FE %)\7 H7 }\ o § 20033
Sch. of Chemistry and Chemical Enginesring Vietnam National Univ., Ho Chi Minh City University of Sciences N § N I
T s AVRLREREE M T 53— NI 2012.10~
T LR RIRG I 201911~ Indian Inst. of Technology Hyderabad
-
K Nong Lam Univ. Fac. of Environment and Natural Resources
#E Korea AL LR — 1 2018.4~
N o . Indian Inst. of Technology Delhi
Av R IR 2009.12~
Inha Univ., Grad. Sch. of Physics / Coll. of Natural Science &4 Thailand
SUHE—I FHITHEAE 20104~ =
//77 A Singapore Thai-Nichi Inst. of Technology /{7/ Iran
SUHHR—VENLRE: T 2008.1~ Fasnrar Ry T 2017.5~ )7 LRERF 2017.12~
National Univ. of Singapore, Fac. of Engineering Chulalongkorn Univ., Fac. of Engineering Sharif University of Technology
NAY Germany AV 1—7 ¥ Sweden 7R France
T =AY LRERF 2009.8~ A= —7 v EAL TR JERET 2D 2012.6~ [ENT by — v — X B TR 2012.2~
B SHEMELRE - BBl KTH Royal Inst. of Technology, Sch. of Engineering Sciences [ERAE a2
RWTH Aachen University, Fac. of Mathematics, R R _ Institut Na'l Polytechnique de Toulouse / Ecole Nationale
Computer Science and Natural Sciences 3//.3 t v R ETA‘T'K 20187 Supérieure des Ingénieurs en Arts Chimiques et Technologiques
inkdping Univ., Fac. of Science & Engineering
75277V NEIREER S 201611~ R IR PAVEE SN S b YE S 20129~
Frankfurt Univ. of Applied Sciences 25 2 [H 4,1 A
Fa—EU R B 201611~ S K by — v — BRI
Eberhard Karls Univ. Tiibingen, Fac. of Science 71-7/5( Netherland Paul Sabatier University, Laboratoire de Physique
R . _ o N I o Theorique/CNRS, Institut de Mathematiques de Toulouse
FA W TAERFCRT 73152 R 22 i 20185~ TAUNE =720 TRERS: AEIRBRRE LoD 2015.7~ — —
Physikalisch-Technische Bundesanstalt, Eindhoven Univ. of Technology, Dept. of Biomedical Engineering DA NRE AT Ty NE 2 20164~
Inst. for Experimental Quantum Metrology Ecole Normale Superieure de Cachan
PUPAEY SINREP 2018.7~ TP — R =K FE BEEHA R 2018.2~
Technische Universitaet Darmstadt o e Univ. of Cergy-Pontoise, Fac. Of Science and Technology
ARAY Spain
ETEEAN — 1
R—=2>F Poland <Yk sl ki 20182~ ARV Ttaly
o o Universidad Carlos 111 de Madrid o ) o
v LRERS: (L5 T 20179~ - R LR TR TR 2009.9~
Warsaw Univ. of Technology, HATFA=NV% T = Fv K 2018.7~ Pisa Univ., Fac. of Engineering,
Fac. Of Chemical and Process Engineering Technische Universitit Darmstadt Civil and Industrial Engineering Department
4Lk North America
KIE vsa KIE usa #7F 4 Canada
WIZAN =T K= AR T 2020~ (Plan) v—2AR— LR 2010.3~ bk BT 20134~
University of Carifornia, Berkley, College of Engineering ;r LW%W; ’“?‘sl’:/k :.—7* }7—’“ Univ. of Toronto, Fac. of Applied Science and Engineering
Worcester Polytechnic Inst.Computer Science Dept.,
i & Global Studies Div. 753
ssms e g T ZPIV Brazil
VAN =T REFEF —CARE LA 201911~
University of Carifornia, Davis, College of Engineering oMK LAT—FHY IR 2017.9~

Escola Politécnica, Univ. de Sao Paulo
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Advisement office for International Students

ERTHHONENEZEHL B2 EBBBEETOBF _EOEKIID)DEERIC We are here to help solve international students’ problems (through consultation on daily life
HAL BREEESRRUAODICTBHICHKBINTHNET . A1 7 IVEFE and study) at the School of Engineering Science and enhance their quality of life in Japan.
R[CEZEINTHY). D31 =7~ a2 BET 3725 D Student-Centered 4 18175 Students can join various student-centered events (English Hour and Japanese Hour, among
HEEINTHYET (English Hour, Japanese HourlEh), other things), which are operated in a casual atmosphere to promote mutual communication.
5] s - et — Nl A o= A AT

SHE AN EAEZ AR (ARegE10A1R) MR FIRERL P26t~ TR304)
Number of international students accepted (October 1, 2019) Number of students dispatched overseas (2014-2018)

e B SHE AR A SRR

9 Inbound Outbound

7T 169 250 50

Asia

Middle East 10 200 — 40 B

dek

North America 7 150 — |

ik

Central & South America 1 9

100 — —_— —_— — — —
A7 =7 1
Oceania
50 — —_— —_— —

S—nys© 16

Europe

TIVH 6 0

Africa 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018

&t 228 MINon-degree Undergraduate Master's Doctoral W Undergraduate Graduate

Total

A PRS- RS RE 70 s 54

Overseas dispatch program for young researchers and graduate students

ERIFMEMTE. TR FEEL) ERTZICEDIERER NIV DK ER The Graduate School of Engineering Science has been implementing three overseas dispatch

Z (- I REEIEFAMEBIIRKET 27O LEEBL THIET (AR IFE programs: International Engineering Science Consortium, Young Researchers and Graduate
Oy -7 LE. BEFMRE - AZRERE. FHERE), RFEBIDOAE Students, and Undergraduate Students, with the aim of forming international networks related
HERICH BB RE(DEL. [EAFEM] C[EFM | 2R AMDERE to Engineering Science since 2009. These programs support overseas study by dispatching
ToTWET, students who will be responsible for our future. We nurture students, as next human resources,

with both multidisciplinary and international perspectives, as well as promoting joint researches

between our university and overseas research institutes.
FHE TFE PR A b7 — 27 DT RK

Formation of International Network for Engineering Science

ERTZEEI V-2 7 L(IESC)E. AV THI =T REN-JL—K(KE). bAR The International Engineering Science Consortium (IESC) was established in 2013 by
KZB(HFH) S HAR—IWEALKF( HR—I), KBRAZBAR), R9x—F>FL departments/schools related to “Engineering Science” of five universities, including the
ITRKF(RI—T > )DERFNDERE T (Engineering  Science)lCBi T 3EE% University of California, Berkeley (USA) , University of Toronto (Canada), National University of
(CEWFR25FICERALEN, ZDER,. =T 7—>T 1 Hly P OUR(EE), 71— Singapore (Singapore), Osaka University (Japan), and the Royal Institute of Technology
ZZRKB(F—ZANFVT )R E MBREP AL TENETIESCTIE, AT HF% (Sweden). Member colleges have since expanded to include University College London (UK),
[#% 2 T2 ANHMZORFEEOHKE ICEREEBE. HENERETZNIE and Queensland University (Australia). IESC defines Engineering Science as a discipline that
FAERCERAPFIEERL. LUTOESHEC TERIZOFEERRESHIILE connects scientific theory and engineering applications with a focus on integrating the
BRELTOET, (1) ERT2OHRNEENCE T 3k ixmER. Q) £RAKETD principles of mathematics, science, engineering, and social sciences. We aim to increase the
J7LDAIE. (3) £RMETOT 7D, (4) ERE BB DRy NT—7 & significance of Engineering Science through the following activities: (1) Ongoing discussion on
DB, (5)IESCHR—LNR—JDEE the global role of Engineering Science, (2) Creation of a joint education program, (3) Promotion

of joint research projects, (4) Promotion of network and collaboration between research
organizations, and (5) Operation of IESC homepage.
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Organization

FERE T
FZe At
Graduate School of

Engineering Science

HEHL

Administration Staff

L2 L i
Dept. Division Area
W TLalK WP T A B P
Materials Engineering Science Materials Physics Electron Correlation Physics
a2 Sk
Quantum Physics of Nanoscale Materials
R AL [ (aed
Chemistry Synthetic Chemistry
e
Molecular Organization Chemistry
LT PR AL: T2

Chemical Engineering

Chemical Reaction Engineering

B T AVE — I AT L
Environment and Energy System

ER AR TS

Bioprocess Engineering

ARRIE

Frontier Materials Science

T AR

Frontier Materials

WANELAFI7 A

Dynamics of Nanoscale Materials

HEHE A

Mechanical Science and Bioengineering

IR 1%

Nonlinear Mechanics

EatiR IS
Mechanics of Fluids and Thermo-fluids

FHRH G T

Mechanics of Solid Materials

Bbe7 4> HEET
Mechanical Engineering Propulsion Engineering
LB 24 R 19 R
Mechano-informatics
LT SRR
Bioengineering Biomechanical Engineering
ER/Ed
Biophysical Engineering
ARG
Biomedical and Biophysical Measurements
ZAT LR BFEF B R T T2

Systems Innovation

Advanced Electronics and Optical Science

Solid State Electronics

it #hg =y 7 n=s2
Advanced Quantum Devices and Electronics

Fxrvzin=s2
Optical Electronics

AT L AT LPE
Systems Science and Applied Informatics System Theory
HIBE S AT LMK
Intelligent Systems
e HFiET NV
Mathematical Science Mathematical Modelling
A R
Statistical Science
DY AT LI BB R 7742
Mathematical Science for Social Systems Mathematical and Statistical Finance
SAT LR

Theoretical Systems Science

R FoR5 E Al

Head Assistant Head

HER 1R

FeAl

Technical Staff

General Affairs Section

AR

Personnel Section

REFR

Accounting Section

[LiEATRIA

Research Development Section

i 1R

Supplies Section

B iR

Student Affairs Section

KB AR

Graduate Students Section

HISER R

Departmental Offices

i

Technical Leader

T bk - 76 S P AT HE

Technical Team (Mechanical and Electronics)

Wt - A W 4l B

Technical Team (Materials and Biophysical)

AL e Afi 3

Technical Team (Chemical)




FEHE T E30
School of Engineering

Science

WA e it
Facilities Attached to

Schools and Research
Institutes

B 8 Fey

Related Facilities

#F 2—2
Dept. Course
B R Ivza=sA
Electronics and Materials Physics Electronics
[URER B R
Materials Physics
[N EEEESS) AL
Chemical Science and Engineering Chemistry Chemistry
Lo T2
Chemical Engineering
YAT LR LlitReg
Systems Science Mechanical Science
Sites A7 2%
Intelligent Systems Science
/NN
Biophysical Engineering
TR aH SRR

Information and Computer Sciences

Computer Science

AV EYS St
Software Science

BOLRL

Mathematical Science

i) it 3¢

Facilities Attached to Schools and Research Institutes

IR A L S B S W JE LG [ ARR B R 27 4]
Multidisciplinary Research Laboratory System for Future Developments (XMRL)

B EMRE

Advisement office for International Students

LATHIHRE
“Nandemo-Soudan’ Counseling Office

HF [ T 5 5 1
Division Joint Research Chair

Kb
FBE T o# Wit
g > % —

Facilities Atacched to

RRIRBl s 2 —
Center for Science and Technology under
Extreme Conditions

i e BT

High-pressure Research Division

e v in= s 2R

Advanced Electronics Division

Schools and Research 55 &
EJS
Institutes Ll 55 5 5 ) " .
International Collaboration Division
FRWFFHEME L 52— P RTEA]
Center for Promotion of Advanced Division of Quantum Opics
Interdisciplinary Research ﬂ%%ﬁﬁ?ﬁﬁﬂl"i
Division of Emergent Materials and Functions
AIST 3 #EEM
Division of Collaborative Research with AIST
NICT 35
Division of Collaborative Research with NICT
SPring-8 M
Division of Collaborative Research with SPring-8
ALY =2 25l A ALY bR =2 2 NFEH IO ZE 3R B (bR R A )
ﬁﬁ’j’f%{ﬁ‘b“/ﬂ _ Division of Spintronics Design and Development Research (Materials Design Facility)
Center for Spintronics Research Network A=z AR HM R EE M (BT %aHiE %)
Division of Spintronics Research and Developments (Device Design Facility)
B E L x— PSP ST HEMEE
Center for Industry-University G Industry-University Exchange Promotion Division
BE 2B BRI
Industry-University Collaborative Education Division
2 A I T T SE I HITE 2 A7 4 SR 7 22 53 P
Industry-University Collaborative Research Division Frontier Intelligent System Collaborative Laboratory
i AR e [R) F  A
Impulse Science Collaborative Laboratory
R A7 R T2 e [R] AF JE R
Biomedical Engineering & Health Informatics Laboratory
X477 W) ) AL AR 3 R RF 2
Daifuku Logistics Automation Tech Joint Laboratory
PRIERE B 77 SAABH 78 S Bt L L2 L ] 2 o
Computational Engineering Laboratory for Medical Instruments and Devices
TGRSR

Graduate School of Information Science and Technology

i R 207

Graduate School of Frontier Bioscience

KW= ANF — (L EfF Lo 52—

Research Center for Solar Energy Chemistry

FIHFALL AT FAVRE R 52—

Institute for Nano Science Design

B 7 — &%

BB R 2—
Center for Mathmatical Modeling and Data Science
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Faculty and Faculty Members

B

Dept.

W

Division

Area

xR —7

Research group

Py B A K

Materials Engineering Science

16

URYE R

Materials Physics

BB

Electron Correlation Physics

5 FH B SR P i ik A I
Theory Group for Strongly Correlated Systems Professor Satoshi FUJIMOTO
S BSR4t ik Bt H
Experiment Group for Spectroscopy of Correlated Materials Professor Akira SEKIYAMA

o FH BE SR i - e A ik HiE N
Experimental Group for Quantum Condensed Phases of Strongly Correlated Systems ~ Professor Koichi IZAWA

SRAHBE R E Tk

Experimental Group for Quantum Physics of Correlated Materials Associate Professor

HEHIR

BH A

Hidekazu MUKUDA

s SaL7Ei BIFERR REM L BL ik AP KIR
Quantum Physics of Nanoscale Materials Emergent Functional Material Science Group Professor Shintaro ISHIWATA
wER RO ik A &
Quantum Information and Quantum Optics Group Professor Takashi YAMAMOTO
FIAE M= Hi% sk 3K
Experiment Group for Nano-spintronics Professor Yoshishige SUZUKI
T PTERYE G S R RGEH  TE K
Quantum Materials Physics Interface Quantum Science Professor Daichi CHIBA
F/HAET Ul wEGE  APAH ZER
Condensed Matter Theory Professor Tamio OGUCHI
R E L AL A AL % [0S I
Chemistry Synthetic Chemistry Synthetic Organic Chemistry Group Professor Takeshi NAOTA
AW ik ST
Physical Organic Chemistry Group Professor Ryo SHINTANI
oy FEERILY i AR —H
Molecular Assembly Chemistry Group Professor Ichiro HISAKI
e L=+ i - R Re L ik faH H—
Molecular Organization Chemistry Surface Chemistry Group Professor Kenichi FUKUI
ERLS Yt e i A OGE
Biological Chemistry Group Professor Shigenori IWAI
KIGZANVE—(CE @) KT ANV F — 25 #EOH P Rk
Solar Energy Chemistry Group of Solar Energy Conversion Professor Shuji NAKANISHI
fLsg T BOE AL 2 T3 7+ RS L i il A
Chemical Engineering Chemical Reaction Engineering Nanoreaction Engineering Group Professor Norikazu NISHIYAMA
B IE ik thiF
Quantum Chemical Engineering Group Professor Masayoshi NAKANO
fil B B Rt i AdE Lt
High Performance Catalyst Group Professor Tomoo MIZUGAKI
BRE- AKX —o274  HTFHEARICY LY ik Ttk ffisE
Environment and Energy System Molecular-Aggregate Chemical Engineering Group Professor Nobuyuki MATSUBAYASHI
0 3 B o 4 ik [EHL S
Transport Phenomena Control Group Professor Yasunori OKANO
L7/ A= T SR Ly AL ToF iR B K
Bioprocess Engineering Bio-Inspired Chemical Engineering Group Professor Hiroshi UMAKOSHI
Wbk R ik 5 HA
Biochemical Materials Engineering Professor Shinji SAKAI
KGTANVE —ACF e BREDE T wEer T B2
Solar Energy Chemistry Environmental Photochemical Engineering Group Professor Takayuki HIRAI




B I i oesv—7
Dept. Division Area Research group
e Bk ARRWE Frin e Al s FrTvria=s2 A% M
Materials Engineering Science Frontier Materials Science Frontier Materials Molecular Electronics Research Group Professor Hirokazu TADA
Aty EF €5 HE A
Organometallic Chemistry Group Professor Kazushi MASHIMA
7+ e ik ak —
Theoretical Group for Photophysics in Nanomaterials Professor Hajime ISHIHARA
G B R R B i
Theoretical Group for Materials Science Associate Professor  Koichi KUSAKABE
BANE XA FI2 R N EaEe—v R EZ€5 Il =1
Dynamics of Nanoscale Materials Experimental Research Group for Coherence of Nanoscale Materials ~ Professor Masaaki ASHIDA
HERLELAFIzA iz IR M
Experimental Research Group for Fluctuation Dynamics in Condensed Phase  Professor Hiroshi MIYASAKA
TRRRE TR mmes e s EA BRI HIZGE) TR pink
Quantum Science in Extreme Conditions Experimental Research Group for Material Science in Extreme Conditions ~ Professor Katsuya SHIMIZU
=L WERNE wnom FIRTYTN T ILR #ROGEH A A
Quantum Materials Engineering Science Experimetal Research Group for Materials Engineering Science in Nano-structure ~ Professor Hidekazu TANAKA
1 RE B K IR 1+ Bk B W% WK
Mechanical Science and Nonlinear Mechanics Mechanics of Fluids and Thermo-fluids Thermal Engineering and Science Group Professor Genta KAWAHARA
Bioengineering
WNEVIES % %k B
Fluid Mechanics Group Professor Susumu GOTO
RS L% BB - 3 5 o ik IR T
Mechanics of Solid Materials Strength of Structure and Materials Group Professor Hidetoshi KOBAYASHI
li] {4 12 ik R W
Solid Mechanics Group Professor Ryuichi TARUMI
HRET A HEME T % o iR Wk NIESp e
Mechanical Engineering Propulsion Engineering Molecular Fluid Dynamics Group Professor Satoyuki KAWANO
kT it il
Fluids Engineering Research Group Professor Kazuyasu SUGIYAMA
i 580 2 AR R B P S ) i) 0 = ik i %
Mechano-informatics Human Motor Control and Human Enhancement Group Professor Atsushi NISHIKAWA
KPR E R )5 iz 7z
Theoretical Solid Mechanics Group Professor Shigenobu 0GATA
GRS CRIN RS S INAF AR =T A iR FIH ped:
Bioengineering Biomechanical Engineering Biomechanics Group Professor Shigeo WADA
LS 1 DS % M ER
Mechanical and Bioengineering Systems Group Professor Masao TANAKA
/NS PNAFEAFITA % IS
Biophysical Engineering Bio-Dynamics Group Professor Taishin NOMURA
AR 7 — 2 Fr ik @
Biophysics and Data Science Group Professor Ken KIYONO
A EHH A oy A REHI ik I Ex
Biomedical and Biophysical Measurements Molecular BioMeasurement Group Professor Shinji DEGUCHI
PSAFAR=S VT iz VN S |
Bioimaging Group Professor Osamu OSHIRO

17
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Faculty and Faculty Members

B I A e v—7
Dept. Division Area Research group
AT LRI EA R [E RS T AN EY S % TR S
Systems Innovation Advanced Electronics and Optical Solid State Electronics Nano-electronics Group Professor Akira SAKAI
Science
e ! p e
7/ K3 - W e i 4 % Ay SRR
Nanostructure Physics Group Professor Yoshiaki NAKAMURA
T+ /T N4 wxoE EEOEP
Nano-physics Device Group Professor Kohei HAMAYA
BT HRETL7in=s2 BEfArCa—747 £1853 I Rt
Advanced Quantum Devices and Electronics Quantum Computing Group Professor Keisuke FUJII
w®AERT AR W% e i
Advanced Quantum Information Device Group Professor Masahiro KITAGAWA
Srvrin=s2 e =4 mi iz HE B
Optical Electronics Microwave Photonics Group Professor Atsushi SANADA
B 7+ b= 2 £1853 kEBR
Information Photonics Group Professor Tadao NAGATSUMA
Hfzvrrbr=s2 EZ €23 i L
Quantum electronics Group Professor Takashi MUKAIYAMA
IR TV M=) AR e 2-) BTV R=s A #wEGE B Bz
Advanced Electronics Under Extreme Conditions Advanced Electronics Group Professor Masayuki ABE
YAT LR YAT LB AT LfEHT iz JCT T
Systems Science and Applied System Theory Systems Analysis Group Professor Yoji IGUNI
Informatics
TSR b iR LTSS
Adaptive Robotics Group Professor Ko HOSODA
HHE S AT AHE R R Ry b E i BRI AT
Intelligent Systems Robot Learning Group Professor Takayuki NAGAI
HIHE AR Y M ik A% i
Intelligent Robotics Group Professor Hiroshi ISHIGURO
o EI . 5 g
r35— VG w (BN
Pattern Measurement Group Professor Kosuke SATO
aRyb==tar—ary iR A
Robotic Manipulation Group Professor Kensuke HARADA
S e N ; L
PR HPlernv oy 2 i ANER AT
Mathematical Science Mathematical Modelling Diffetential Equation Group Professor Takayuki KOBAYASHI
JiEs Y fE A ik i il
Applied Analysis Group Professor Michinori ISHIWATA
= P : B
et R MRt AT i sk ik
Statistical Science Statistical Analysis Group Professor Jo SUZUKI
N SN 1, N
7 =2 25 ¥ A
Data Science Research Group Professor Yutaka KANO
thes AT 250 BIRGHRT7 74 A T A HER PR E i WH HEZ
Mathematical Science for Social Mathematical and Statistical Finance Research Group of Statistical Inference Professor Masayuki UCHIDA
Systems
I77AT A HET Y iR BIfR K
Research Group of Mathematical Modeling in Finance Professor Jun SEKINE
2 : ST 2,
it = f AT ik R IE#
Research Group of Stochastic Analysis Professor Masaaki FUKASAWA
SAT LRI HH AT 4 A% W R
Theoretical Systems Science Research Group of Complex Systems Professor Toshimitsu USHIO
AT LT Hi% /AR TN
Research Group of Systems Optimization and Decision Making ~ Professor Masahiro INUIGUCHI




B

Division

PR 2 — R R | £4CH3 AR vk
Center for Science and Technology under Extreme Conditions High-pressure Research Division Professor Katsuya SHIMIZU
Feii L s b= AR5 iz FIEE HZ
Advanced Electronics Division Professor Masayuki ABE
A= ZEEEIT R E o2 — ALV b= ARZEIT R ECE M Hi% =
Center for Spintronics Research Network (CSRN) Division of Spintronics Research and Developments (Device Design Facility) Professor Kohei HAMAYA
B 2 — JE S AT E D PR HEBE ¥
Center for Industry-University Collaboration Industry-University Exchange Promotion Division Specially Appointed Professor Hiroshi YAMACHIKA
IR FHOE=
Specially Appointed Professor Shinzo UDA
S R HEIT ST AR Cetmanies 27 2) FHEREK () il Pl
Frontier Intelligent System Collaborative Laboratory Specially Appointed Assistant Professor  Junya NAKANISHI
7 S ST IE AR () FHEfRIGR GEE)  BUL EA
Impulse Science Collaborative Laboratory Specially Appointed Associate Professor  Naoto OKUYAMA
v A ] oy i =
FE“F SRR 9T S0P (e 4R 1) FrHEZIE (FE)) s 7
Biomedical Engineering & Health Informatics Laboratory Specially Appointed Professor Toru NAKAMURA
PSS RTIT I (247 2 it e s Al FFEBD B (K ) THETY 2k
Daifuku Logistics Automation Tech Joint Laboratory Specially Appointed Assistant Professor ~ Petit Damien GERARD
S 2 A J -8 22 A g
FE IR ST 01 (Bt 7 A ABRSE LIR A T 5) FRHEZIE (FE) i R
Computational Engineering Laboratory for Medical Instruments and Devices Specially Appointed Professor Kohei MURASE
XL ATATHIRE i il B FET
Campus Life Support Center Associate Professor Hideko UEHARA
M e 5
Ji R A S lES BRI faA
Public Information and Promotion Office Assistant Professor Toshihisa FUJIWARA
N 3 v#)
HHEEEHEESE Bh# NEOR

Education Planning and Promotion Office

Assistant Professor

Kiyoshi 0ZAWA
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P& Bl R B

Department of Materials Engineering Science

PrPE P T -~

Division of Materials Physics

AR TIMEME TP R EROMEICHVTHROEREFTLANLTERS
EITISNTOET RIRT /N XCFIBINAM M EDOERATRELHICHEF
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Division of Chemistry

[=]

FUVEEER BN -4 E &S DOME LRI E THEEM B LR ALFEEDALST
18, ILVMAZ VX ERESLHETI2HO0IEENFORBOMEN LB LR
Z IREMBE IXVX—FREOHBLE21 HIED AFBEH P EE T SEMBEDARR
FRIEBMZMATFEL T ZOREIRWABBICH>TOET HEEEM B L2 5E
T RERDPSD[ERALZIFBEEES IS MR ICMA TERMMEZEREF ICAN
[HEELF  BELREL. KB I XX —LEME L 2— DG NEELHEHL D
DB OBRERLBEDAFR. A FHEER. RE - RERDRIEE, ZhICEDH
RPME-BR (A TV BEEDBHREBIEL TV ET . £ SO TR EE
BEA T EREERUHB LTV ALRELBETIREVSHF CEETEIAM
BRETOTVET,

TN

,’@,?
Al

.pl'w’ g/

In this division, the cutting-edge studies of materials physics are performed in both experimental and

theoretical fields. Along with the fundamental researches of the materials for advanced devices, studies of
new materials and new phenomena, which are expected to contribute to the development of the frontier of
physics, are widely carried out. The microscopic mechanisms of various interactions are investigated for a
large class of materials in the bulk, surface, molecule, nanoscale and mesoscopic conditions, through new
theoretical methods and models, and through the most advanced experimental methods such as
synchrotron radiation spectroscopy and various probes under very low temperature. These results are also
reflected in the development of new artificial materials of applicational interests. The characteristic feature
of this area is the broad field of researches, which covers the creation of new materials and the
development of new instruments and new methods, as well as the construction of new theories to clarify
unknown phenomena and predict new observations. Futhermore, this feature is directly reflected on the

education of new generations of researchers and engineers.

Chemistry continues to be a fundamental field of science which is indispensable for the creation of
materials with new functions and better performance, and is becoming more important with the advances
of all fields of science and technology. Moreover, it will play a crucial role in the 21st century as a key
technology to solve the important problems which confront contemporary life such as resources,
environment, and energy. From these viewpoints, the Division of Chemistry is engaged in researches
involving broad disciplines of chemical science and technology, including development of synthetic
methods, creation of new materials with intelligent functions, and exploration of molecular organizations on
surfaces as well as in biological systems in close collaboration with the Research Center for Solar Energy
Chemistry. On the basis of the high level of research activities, the division is actively involved in graduate
education with the focus on cultivating students' ability required not only in chemistry but also in the wide

range of related fields.
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Human Development and Environment

The Division of Chemical Engineering covers the fundamental studies on elucidation of the phenomena in
chemical conversion processes, which deal with material synthesis and separation, energy conversion and
storage, and design and development of functional materials with high conversion efficiencies, as well as
the application studies on the development of novel industrial processes including studies on solving
energy and global environmental problems. The research projects are being conducted based on the latest
information in chemistry, biochemistry, physics, mathematics, nanotechnology, biotechnology,
computational science and quantum science, and the final results obtained are integrated as new knowledge
and methodologies, targeting the development of a sustainable society with recycle and reuse system which
is friendly to environment on Earth. As the core of the research group, Program for Leading Graduate
Schools "Interactive Materials Science Cadet Program", intensive researches and high-level education are
being conducted to bring up young scientists and/or engineers who pioneer a new era, while keeping in

close collaborations with the Research Center for Solar Energy Chemistry.

In order to create the basic science and engineering in the twenty-first century, it is necessary to investigate

the fabrication of frontier materials and their new functionality in combination with physics and chemistry,
especially in the research field of nanoscale materials. In this Division, based on materials physics and
molecular chemistry which have excellent theoretical and experimental frameworks, w e not only investigate
various kinds of electronic and optical properties of materials and their new phenomena but also fabricate
new kinds of materials, thus providing active research and educational programs to graduate school
students who will be able to open the frontier fields of multidisciplinary materials science and its

applications as researchers and engineers of wide outlooks.
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Department of Mechanical Science and Bioengineering
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Research and education in the Division of Nonlinear Mechanics aim at establishing new fields of nonlinear
mechanics from various mechanical phenomena and problems arising from man-made objects and/or
nature, to create novel functions and machines, and at fostering students with such capabilities. Nonlinear
mechanics uncover laws and principles underlying apparently complicated phenomena to describe the real
world more precisely than the "linear mechanics." Specific examples range over chaos in turbulence,
solitons in nonlinear waves, mesoscopic mechanics from micro- to nano-scales, localization of
deformation, crack, fracture and so on. The Division consists of four groups specializing thermal
engineering and science, fluid mechanics, fracture mechanics and solid mechanics with contributions to

energy and environmental problems, new materials, and security against failure of mechanical systems.

The goal of this area is to help progress "Engineering Science" by focusing on challenges requiring

fundamental solutions, such as the highly reliable engine systems which play important roles in space
development in the near future, the development of DNA devices for bionanotechnology, the intelligent
information processing necessary for creating new artificial commodities, and the advanced material

processing and manufacturing technologies.
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Collaboration Laboratories Design Bionics

We are mainly focusing on bioengineering analyses of the structure and function of living systems in nano-

to macro-scopic multiple scales and their applications to biological and medical sciences, clinical medicine,
applied mechanics, and engineering. Our major research and educational fields are as follows: structural
analyses, biophysics, and biomechanics of biological materials and tissues: analyses of the principles and
mechanisms of biological functions, and structure-function relationships in bio-machinary units; model
analyses of living systems and systemic analyses of human body motion: biomedical and biophysical
measurements, cellular and molecular bioengineering, and medical informatics; Big data analysis of medical
and biological information, healthcare applications of wearable loT devices; and developments of optimal

design methods and techniques based on biomimetics.
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The future prospects for society in the twenty first century are to construct a stable network of information
and energy with high quality. This division is devoted firstly to the creation and innovation of new
structures, new phenomena and new functions related to electronic and photonic devices, and the
elucidation of physics of materials used in the devices. Next, advanced research and development of
process technology and device design are being carried out widely. Moreover, the smart system, utilizing
the developed devices, is created for the human interface. By education through these research, excellent
researchers and technical experts supporting future science and civilization as well as fusion of science and

technology are cultivated.

This division aims to obtain intelligence and high quality functions for rapidly grown and complicated

systems. According to our educational policy, graduate students are qualified to obtain various aspects of
knowledge on systems science and powerful computer literacy based on applied mathematics, technical
English, a variety of liberal arts, and to master the abilities of developing unique ideas with their own

observations, making persuasive presentation, and creating a new area of engineering science.
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Collaboration Laboratories Advanced Sensor Electronics

Mathematical Science is the science in which mathematical and statistical models are constructed,

developed mathematically and analyzed empirically in order to understand practical phenomena which
occur in the fields of natural science, social science, technology, biology and so forth. For the purpose, one
needs to utilize computers with advanced levels to make computer simulations, computer graphics and to
develop algorithms, among others. This division consists of two large groups. One is a group of applied
mathematics and the other, a group of statistical science, each having two smaller subgroups. In this

division, emphasis is placed on research and education of differential equations, mathematical physics,

statistical analysis and data science.

The development of science and technology which copes with rationalization and internationalization of
financial assets management could be done through research of financial engineering and mathematical
finance. To analyze random and complex fluctuation according to time development and consider
optimization under such random phenomena, we need the latest results of advanced mathematics
concerning the theory of stochastic differential equations or statistical inference. Moreover, when we apply
the theoretical results to actual technology for capital assets management, techniques of numerical analysis
on a large scale at high speed are indispensable. On the other hand, due to the recent rapid technological
advances in computer engineering, large scale networked systems and embedded systems with high quality
functions have been developed. To analyze, design, and control such systems, extensions of the systems
theory and optimization theory are required. Moreover, computational intelligence techniques are important
for developing flexible intelligent systems. In a division of mathematical science for social systems, we
achieve the education of competent persons who contribute to the development of such technology by

means of advanced mathematical methods and also research development.
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Materials Physics Course
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Mechanical Science Course
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Division of Biophysical Engineering
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We learn a wide range of electronics technologies from the basics
to applications that support a safe, secure and sustainable
society. Students will acquire knowledge and skills necessary to
develop novel materials and devices for generating, detecting and
controlling electrons and photons, and to create a variety of
valuable systems, which include communication, sensing,
information processing, measurements, etc.

By learning basic physics such as quantum mechanics,
electromagnetism, and statistical physics, students will be able to
elucidate “new phenomena in the materials” and develop “new
functional materials”. Materials physics is one of the two major
fields of physics: i.e. “space and elementary particle physics” and
“materials physics”. Examples include research for the realization
of room temperature superconductivity .

Mechanical Science Course offers students strengths in key
fundamental areas of mechanical science: fluid and solid
mechanics, thermodynamics, control theory, computational
engineering, and biomechanics; and integrates these sciences to
address issues in society, environment, health, and industry.

We aim to create new intelligent systems that bring harmony and
collaboration to the humans, machines, and environments. To
this aim, we provide education and research on mathematical
basic theory and computer technology for integrated intelligence,
using system science, computer science, robotics, mathematical
science, and data science.

In the Division of Biophysical Engineering, we aim to nurture
human resources who can pioneer boundary areas between
science and engineering for biological functions. We expect
students to be able to elucidate various mechanisms of living
organisms, and apply them, by integrating a wide range of
knowledge and technologies such as brain science, biophysics,
physics, computer science, and information-systems engineering.
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Chemical Engineering Course
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Mathematical Science Course
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Synthetic Chemistry Course provides education and research on
chemistry and interdisciplinary fields in relation to the basis of
nanotechnology: the development of environmentally compatible
synthetic reactions, the creation of advanced functional organic
molecules, macromolecules, organometallic molecules, ultrafine
molecules and functional interfaces, as well as genetic
information transfer and photosynthesis and scientific use of
solar energy.

We share a clear goal of building “materials and energy
production systems” and “material circulation systems” for a
sustainable society from a broad perspective from atomic and
molecular to biological and global levels. To this aim, we nurture
human resources who will lead the next generation while building
theories, advancing basic research, and developing cutting-edge
interdisciplinary fields.

Computer Science Course provides education and research on the
theoretical foundation of computer science and the design and
development of information systems: computational theory,
information theory, digital circuit design, computer architecture,
bioinformatics, computer network, and loT mobile systems.

Software Science Course provides education and research on the
theory, design, and application of software science such as
algorithm design, program design, programming languages,
database systems, operating systems, human interface, artificial
intelligence, and pattern information processing systems.

Mathematical Science aims at approaching phenomena through
the development and analysis of mathematical models. Our
research and education focus in particular on the following
subjects : differential equation, applied analysis, statistical
machine learning, data science, statistical inference and decision,
mathematical finance, and stochastic analysis.
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Center for Industry-University Collaboration
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The Graduate School of Engineering Science established an Industry-University
Collaborative Office in April 2003 to promote the industry-university collaboration in
order to revitalize the industry and contribute to the society by utilizing our research
results and knowledge.
Since April 2017, we have expanded this collaborative framework into the “Center for
Industry-University Collaboration”. This center consists of the Industry-University
Exchange Promotion Division, Industry-University Collaborative Research Division,
and Industry-University Collaborative Education Division.

Director. Prof. Shigeo WADA (Add.)
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Center for Science and Technology under Extreme Conditions
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Center for Promotion of Advanced Interdisciplinary Research
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This center was established in 1986 for the purpose of conducting basic and applied
research on material science in extreme conditions, and has been operated in three
divisions since 2014: Ultra-High Pressure Research Division, Advanced Electronic
Research Division, and International Collaboration Division. The Ultra-High Pressure
Research Division has been promoting elucidation of the basic physical properties of
substances under ultra-high pressure conditions and development of new materials.
Advanced Electronic Research Division promotes observation of very fine structure of
materials, development of physical property measurement technology, and application
development to electronics. The International Collaboration Division is promoting
international joint research on the above themes.

Director. Prof. Satoshi FUJIMOTO (Add.)

Center for Promotion of Advanced Interdisciplinary Research (C-Pain) was established
in April 2014 as a research hub at the Graduate School of Engineering Science. This
center aims to create new academic fields in a wide range of fields, by actively
collaborating with other research institutions, while promoting exploratory research
through cross-disciplinary and interdisciplinary approaches. This center is composed
of 5 divisions: Photon Research Division, Future Research Division, AIST (The
National Institute of Advanced Industrial Science and Technology) Collaboration
Division, NICT (National Institute of Information and Communications Technology)
Collaboration Division, and Spring-8 Collaboration Division, which will promote joint
research by “pairs” of very different researchers beyond the boundaries of the
laboratories.

Director. Prof. Hirokazu TADA (Add.)

Center for Spintronics Research Network (CSRN) at the Graduate School of
Engineering Science, Osaka University was established in 2016. This is because the
Ministry of Education, Culture, Sports, Science and Technology (MEXT) has adopted
the project, Spintronics Research Network of Japan (Spin-RNJ), to form a spintronics
nationwide shared education and research hub, based on the four universities of the
University of Tokyo, Tohoku University, Osaka University, and Keio University. This
center serves as the hub for spintronics research at our university, and conducts
research and education on network-type innovative energy-saving device development
in an all-Japan system by leading spintronics joint research of “materials and device
design”.

Director. Prof. Kohei HAMAYA
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Mechanical Science and Bioengineering
.

EES
Administration Offices

Class Rooms

R K

Materials Engineering Science

A K

Materials Engineering Science
AT LK
Systems Innovation

29,133

Ak AR — 23 O R R

Joint-Use Space etc.

3,468

FERE
Laboratories

1,201

A=A

Joint-Use Space etc.

1,951

T HE BB T 3K

Mechanical Science and Bioengineering
ST LEI R IR

Systems Innovation

i R ZE R

Graduate School of Frontier Biosciences

6,376

FERE T A E PR f

Engineering Science International Hall etc.

4,952

47,081
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Access Map
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Shibahara
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Toyonaka Campus

IEFE
Kita Senri
4
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FERR L
Senri x" WE
Chuoh ¢ Yamada

B

AR
Shin Osaka

IR
Esaka

EEFr /¥R

Minoh Campus

Q
Q
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ERCZAYS
Suita Campus

T
Saito nishi

BRAFRRER]
Handai
Byoin-mae

Ibaraki shi

RTEE
Tengachaya

Transportation
Ishibashi Handai-mae
Osaka Airport
BIFEZRE
Kansai Airport
i, S
BHXproiz

Toyonaka Campus

AR AR
Ishibashi Handai-mae

Hankyu Takarazuka Line

Osaka Airport

BRE/L—Ib
saka Monorail

Nakanoshima
Center

KERAZF
EhF /K
Osaka Universi
Toyonaka Camplis

REEH<TH
Tenjinbashisuji
6 Chome

R

Kyobashi

PIR
Kadoma shi

XEH
Tennoji

R JR Shinkansen
JR we—— R Lines
PRSS —Hankyu Lines
P KBRAND] s 053k Metro
Kyuhoji AERBR2AT Kita Osaka Kyuko Lines
F/L— )l s \lonOrail
FRBR === Keihan Lines
g% = Kintetsu Lines
g e Nankai Lines
INRBEHR mmmmmms Bys Lines
==
B
RS BEFRIR

AERARER (R 2715E) TE

RAES25%

E/L—IL
KBRE/L—IL

LERBRARIERTE 5105

By Train
25 min. east on foot from Ishibashi Handai-mae

on Hankyu Takarazuka Line.

By Monorail
10 min. west on foot from Shibahara Handai-mae.
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