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The School/ Graduate School of Engineering Science has a unique philosophy of
“Fundamentally developing scientific technology by a fusion of science and
engineering will create the true culture of humanity.” Based on this philosophy,
we have always pioneered new academic fields. In other words, our motivation
comes from the desire to develop education and research from the pursuit of the
scientific principles, which is the basis of engineering, to their systematization
and application to technological development, as well as interdisciplinary fusion.
In addition, we have nurtured human resources with both scientific and
engineering perspectives and have contributed to the development of modern
society supported by the progress of science and technology.

“Engineering Science,” which is the core name of our faculty and graduate
school, is different from “Science and Engineering.” It means not only deepening
basic scientific principles but also fusing both science and engineering to create
new research fields. We have extended this interdisciplinary fusion to the fields,
such as life sciences, medicine, information sciences, humanities and social
sciences, other than engineering and science. Sixty years after the faculty was

founded in 1961, that effort flourished. Interdisciplinary fusion has come to be

recognized as indispensable for the innovation of advanced science and
technology and the solution of complex and diversifying social issues on a global
scale. Therefore, expectations are rising for Engineering Science that enables
deepening of scientific principles and interdisciplinary fusion. Currently, our
graduate school is promoting original interdisciplinary research that will bring
about future social changes. It includes the following: Material Creation, which
fuses physics and chemistry; Spintronics, which brings about innovation of
electronic devices; Quantum Computing, which leads to the next-generation
computational science; Robotics, which aims for a symbiotic society of humans
and intelligent systems; Bioengineering, which supports medical care and
welfare; and Mathematical Data Science, which is the basis of utilizing
information. These interdisciplinary studies also play a leading role in Osaka
University, which has been certified as a designated national university aiming to
create innovation.

Our Engineering Science consists of a faculty consisting of 10 courses in 4
departments, a graduate school consisting of 11 courses in 3 departments, and 5

affiliated research centers. Its strength lies in our educational foundation based



e Re3EMAPFOMRERZU DU Fii-bZEME LAl HTHE
BN ZUTHHFRDEREZHBLLVERSTEICHIET  ZhICKN) BIC
EMAREDEFEEASHOEMERE -MREIEL) BEICEVESNL
HMED (B2 DEFIDEFOREBRERICAMREISETSN, TP Hih%
FIDRIEEFHLWRIM D EF DRI EEAHL TOWET BER DFRE S EF O
ICEShNEWEH L BE L FHPAERLE HEABBICRBESA T
Y COIILBRVEREZR DR TZDHEREL AT LI, F T
Bl ECHN REDEZDHETEE LIFShTELDDTT, 5D, 2L
TARIRETY DD B EEBICES T2 ERM P ERM HEN=—X
ERNAN TABEOEDOXLDRIE] 2L T BB TFERICRRILT
WEWEEZTHENET,

on mathematics and information, physics, chemistry and biology as a
background; furthermore, its organizational strength to create new
interdisciplinary fusion fields by connecting research organizations covering
various specialized fields, with research in different disciplines, and in an
organizational culture that is not aware of the barriers between fields. As a result,
unlike integrated education and research that simply combines advanced
research fields, the knowledge gained through fusion is returned to basic and
applied research in the specialized fields here, which deepens and creates new
academic fields. Flexible thinking that is not bound by established academic
fields is reflected in undergraduate and graduate education, and education for
working adults. Engineering Science’s education and research system has
achieved cyclical development in this way, and has been built under the
unchanging philosophy for more than half a century. We would like to continue
to maintain this tradition and further to develop Engineering Science with the
philosophy of creating the true culture of humanity by incorporating advanced
research, scientific technology, and the needs of society that are advancing with

the times.
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THA364E4 H ~IM374:3 H

Apr. 1961 - Mar. 1962

MAF374E4 H ~WAI404E3 1

Apr. 1962 - Mar. 1965

TAFI404E4 H ~ WA FI444E3 1

Apr. 1965 - Mar. 1969

TAHI444FE4 H ~TE 14447 H

Apr. 1969 - Jul. 1969

NAF444E7 H ~ W8 M474F3 H

Jul. 1969 - Mar. 1972

MAFA74E4 H ~WAI494E3 H

Apr. 1972 - Mar. 1974

NEAFT494E4 H ~WAI534E3 H

Apr. 1974 - Mar. 1978

TBHIS34E4 H ~WFI574E3 H

Apr. 1978 - Mar. 1982

HBFI574E4 H ~IEA614-3 1

Apr. 1982 - Mar. 1986

BRAI614-4 H ~B3fl634-3 H

Apr. 1986 - Mar. 1988

BRAI634F-4 H ~ Pk 243 H

Apr. 1988 - Mar. 1990

PRk 244 A ~Fik443H

Apr. 1990 - Mar. 1992

P44 A ~ P63 H

Apr. 1992 - Mar. 1994

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.

JMHE B— ER6E4H ~ FR8HE3A
Koichi HATADA Apr. 1994 - Mar. 1996

HII FE ERSHEAH ~ PR 103 A
Takao YOSHIKAWA Apr. 1996 - Mar. 1998
BEOOFR FR 1044 H ~ P 124E3 H
Hideo MIYAHARA Apr. 1998 - Mar. 2000

Wk EE PR I24E4H ~ PR 14453 A
Satoshi HIYAMIZU Apr. 2000 - Mar. 2002

] FH 1= PR 1444 H ~ 153 H
Tadashi OKADA Apr. 2002 - Mar. 2003

G/ 12 ER 1544 H ~ FR 1549 H
Naoshi SUZUKI Apr. 2003 - Sep. 2003

WHE EE ER 15410 H ~ FR 1948 A
Shogo NISHIDA Oct. 2003 - Aug. 2007

Pl FA PR 194E8 H ~ T 2348 A
Yoshito TOBE Aug. 2007 - Aug. 2011

[ &  FEAT PR 2348 H ~ Pk 2548 H
Yasuyuki OKAMURA Aug. 2011 - Aug. 2013

s JROK 2548 H ~ TR 2943 H
Genta KAWAHARA Aug. 2013 - Mar. 2017

¥¥ B A TR 294E4 H ~ 4 FI34E3H
Yutaka KANO Apr. 2017 - Mar. 2021

MHE  K4E ARISHEAH ~

Shigeo WADA Apr. 2021 -
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ERIFMERE (BB IF. ERIEF. ERIFOZFREHBHE (H38))

Department of Mechanical Engineering/Department of Chemistry/Department of Electrical Engineering/Common Chairs (Mathematical Science)
I MBIRO_F2REEE

Department of Control Engineering/Department of Material Engineering

ftEIFRERE

Department of Chemical Engineering

AFRERIFMERERE (BEERMERALEZRO=ZFR)

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

Department of Biophysical Engineering
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Department of Information and Computer Sciences

MR TR EMEME T AR

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

Established an experimental facility for generating ultra-high-pressure conditions

B AR AR E — L il TR BRI e 2 5 B

Established an experimental facility for processing ultra-fine beam
MEABXI XX L2 ERERBRERE

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.
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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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KERER/CICHIBR TEMAMOBHER P FAHBORBEEULDER
(EROMBRELEMERERED AT LABRELDO _ELUHBR.
FBOBRTEMEYENETZMEEFYMERZRC BHTER DT LATER AN TEREY T LRZRHIER)

KFREBBAMETR AFREGHEMERORE (CHV FTEERZ VI I 7REAES FLIERBZMERA
EMTEPTFO—HEEGHREMEMABTL BERESBRUVETESHFO—E 2T LAFRERICHR

KERER TEMEROSDEHERAFER VAT LAEREMERIRL MERIK. V2T LBIKD=F LU ER)

EKRFEANKBRREANBT

Osaka University’s transition to a National University Corporation

MEEIRE > 2 — M BRRMEHE L 24— 2 RE

Center for Science and Technology under Extreme Conditions and Center for Promotion of Advanced Interdisciplinary Research
ERENOZ I A2 AEE M ERE 52— %X E

Center for Spintronics Research Network

MEEPEE L 2—%2RE

Center for Industry-University Collaboration

BRI VX —tZMEL2—ERKE

Research Center for Solar Energy Chemistry 5
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(SF3E1081BET%E) Job title Professor Associate Professor Associate Professor Assistant Professor Sub Total Admin Staff Technical Staff Total
.
Number of Staf o 63 48 12 67 190 42 3 235
(As of October 1st, 2021)
%44 FHEHIR ) FHEEBER i) FHERERT G h) FHER A () A&t
Job title Specially Appointed Professor  Specially Appointed Associate Professor  Specially Appointed Assis. Prof.  Specially Appointed Assistant Professor Total
FHEHE G 2 12 7 2 13 34
Temporary Staff
FERK i AER U 24 34 e it
(SF3E1081B8%E) Year Admission Capacity 1st 2nd 3rd 4th Total
HERE T 435 447 446 464 595 1,952
Number of Students School of Engi:eenng Science !
(As of October 1st, 2021)
AN e 2 i B e Wi 267 303 310 613
Master's Course, Graduate School of Engineering Science
KB RE LW % HEE 70 72 67 78 217
Doctoral Course, Graduate School of Engineering Science
ey s = < -
HA S Al L 2 S L REHER 2 G
Number of new hires Continued hires Total
-+ =
R A= el o " 9y
D%
RHIE R
(5F3E4A1BRTE) DC2 7 9 16
Number of JSPS
Research Fellowship PD(sPD#&T) 1 2 3
for Young Scientists .
at 18 25 43

(As of April 1st, 2021) Total
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The process: from
undergraduate to
graduate school,
and getting a job/

Advancement and

employment status

X I B AFFR OB RMH)
Admission capacity Number of applicants Enroliment
(?enfz%a\)e\niince examination 390 1,039 396 (43)
A
Entrance exlaminalion for selected candidates 45 1 46 45 ( 8 )
AR T4 75 20(0)

Transfer admission examination

a1 (e L) R

1R (18 1) R

R T PE Tl ABRAF RO MEEBIC SR T PR 14FE L) FHARO—EBIC[HBAR | SIELEAL T ENRHBRL CIFHEN B A BB EL DFE LB ISR AN TOET,
system to some of the undergraduate entrance examinations since 2002,

*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.

KERAZDAVF 2T LK) —Dbe [EELFPIMERVER] [HE] [EEE] [T DB IO 0NDHETATILERELT
WETAFC SHESHEIT DR TR EDRILDEMRICOo&0)  BFERIMTERME L. FRERIBEVVAIDICBDELHF MIEF AP &Y
FEEBEVIBAEVAF - BEELSICDOI2-0DMBEREL TVWET (201 9FEAREL) HIAE BIRMETHIEEHEMEB[ERIFO
7=HNOO0 (OO BFMIEBE L. N HEEL X T LS AGRE HANRT (VA ERE. HID) ISV TR FAERAEOEMPFORET

O LEEREZDBFO2HE (B1 B EBIETEIET. BELBBEEFICDBEHIC REZFMN) T ORERIBADNERIZEN TEFT,

Based on the curriculum policy of Osaka University, we offer educational programs to acquire advanced expertise and deep academic knowledge, culture, international perspectives, and
design skills. Particularly, we provide curriculums of Advanced Liberal Arts Education Courses (available for students who enters after 2019), which are based on mathematics, physics,
chemistry, and biology, in order to acquire a wide range of knowledge and culture necessary for “opening up new interdisciplinary fields by integrating science and engineering” in
accordance with the inherited spirit of founding principle of the School of Engineering Science. For example, a set of required subjects named “## for Engineering Science” is provided,
where ## is either Quantum Physics, Chemistry, Mechanics, Intelligent Systems, Life Science, Cybernetics, Informatics, or Mathematical Science. Students will take two subjects in
different fields from their own major study programs, by which they acquire advanced knowledge from non-major subjects as well as the ability to cross the barriers between different

fields.

ARRZORECH Mo ZRP RIS A NEH ORFRITEDEREDSTER T - AR TFMRF FWMEAEEED S BRI
REEECAERIOEF L. REGBOARFHEAL TRHZEMEBLLTOHESH TVEET, ZLOFEDP K ZRRIELATEI(EL)RENEFL. 6
FRDZERPIZELL>TOETEZOH G [ROR] E[5EHE T, [RUOR] EFBMIFEERALE FHAFEERTICAFRISEF TES
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SHNSI ERIETEET LA > CEEEFIA T FMAEPOREOECIRLTSERETIIELFIAETT,

Our School of Engineering Science/Graduate School of Engineering Science aims to foster scientists and engineers with flexible and creative skills, articulated by general scientific
knowledge. Most undergraduates go on to graduate school, including our Graduate School of Engineering Science, and enhance their capability as scientists and engineers through
cutting-edge research activities. As many students find work with a master degree, the standard period of school attendance will be six years from the undergraduate to the completion
of Master’s program. A distinctive feature of our education system is a grade-skipping and shortening. By the grade-skipping, excellent students are allowed to go on to graduate school
after completing the 3rd grade by skipping the 4th grade. Shortening is a system that allows to complete the Master’s degree program by one year and to proceed continuously to a

doctoral degree program. Excellent students utilizing both skipping and shortening can get a PhD degree only in 6 years from the entry to the undergraduate program.
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Graduate Education
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Graduate curriculum
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Developing
sophisticated and
international

perspectives
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Interdisciplinary

education

R AEER R ASFERE R AFFRObRMH)
Courses Admission capacity Selection method Enroliment period Number of applicants Number of enrollment
L aHRE 267 . 4 325 254(25)
Master’s course General April
HERS 41
Recommendation April 3 1 2 7 ( 3 )
tha ARSI 4H
Spegl selection ;ﬁ working adults April 1 0 ( 0 )
SHE A FEHER 4H
Special selection for foreigners April 2 2 ( 1 )
SRR 7RS4 4H
Sﬁicial prugramfrl\ En;ish April 7 7 (2)
Jog 66 14(3)
it
it 432 304(34)
LR EE Y e 70 2 A SHEAGD) 41 42 41(2)
Doctoral course General April
10H
October 3 3 ( 0 )
PFEFER 7054 1A
Special program in En;\sh April ]'O l ]' <3)
10H
October 22 18 (6)
77 73(11)
[BPERMOME | DEBICEIZ FHAHICHTIREHEI OBE
BHEPIECHKEEDES DS [RETE | BHESHICRT2RVFHD BEEE

BREDI T ERBE] LV BELHBEEEFEOEEEZDST[F
BERB &R TOET - ERERM RO BEL T ZRPEEROE
ZEEERIC LB [ RIS RTER | B EEICL B [Introduction to Engineering
Science] R L. BIEWVHIFEE BB TEBLIICHIF 2T LEERLT
WET,

Integrating science and technology is our common philosophy. Based on this
philosophy, our graduate curriculum includes the following three subjects: Core
Subjects, aiming to acquire cutting-edge and advanced expertise and skills in each
major; Elective 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 Interdisciplinary Subjects. Therefore, students will be

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

AFRRERE RPN EEE ] 2FBL CWE T, £ BAPSESLE
EEBFEELTRERICR I AND DI REICLIAFZRHEI-X
[HEHATOT T L] EZRAEL TS BRAFZEEERZELN X MEEL
TEFNPLEERMEDDREEERUERMEERE T IRRERELT
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.

B50OEFERREIDFEOFEEDREICLIFZVERRT B0 %
B-ARBEORICESONEVZERMEBR B DODREPTOI T L%
RELTVET,

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

@ FEE/-ZHEPIMBICE TR SICRICH- 2R FHRE
HETE DM RE HATE
Researchers and engineers with solid expertise who can promote
research and development from basic to applied

@ SVEPIMEEWARBER > TR ERAT S
M- MRE
Scientists and researchers who can open up interdisciplinary new
disciplines with high expertise and wide knowledge

@ ELVEREICHSVWTHThER)MARELRBICHIERT
HREEL U< ERRIY ) -5 —
International leaders who can constantly overcome difficult
challenges even in harsh environments

=
Cutting-Edge Research

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

SELE PRIV FR

Advanced expertise and a wide range of academic knowledge

EBEHE
Core Subject
HUAFIHT 2REHRD OEmELBPIMCIAENER
Acquisition of cutting-edge and advanced
expertise and skills in each major

ERBE FEME
Elective Subject Interdisciplinary Subjects
BHEAHENDEHRE BELRECERSERE

Integration with related
fields close to each major

Nurturing sophisticated culture
and international perspectives

FEHlian B RNEeE
FEBEHBEOLOOREPTOI T 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- TEHEHP EHL CRELL(NE
M2 AL R BTN 7L T BIEEEERRENEI/2—THE
BTEAMERFMRICHIIHIIRME (AT V) LB S MR ALZE MBS
B DR SRR G EM BRI R O 2 L FEEEME T 2ELUHEN HEL T
FEHE—AEESTILETITATIHB IS HTVET FIBHRRTOE
FIRRIZICINA. AT DY Z LN RET B45RIRE. [MRED—T—a> | [ERIFHE
(REA 22007 | [BMME | BET BRI B RIY LR EIERR
SOREETIEEDEENLEBHEBL T ME-RRICHT 2/ N—232%F5|T
EBANMBEREEDTVET,
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THE CROSS-BOUNDARY INNOVATION (CBI) PROGRAM
ATOTSLE BV AT LDEEILEZA I/ N—a b2 BIEIFEBATENT
WK ZENTEDEEBEAMDEREREBZELTVWET ZNI-—XT—V Tk (&
ICBI DR ERERL - E T ZOBLE DA SE A REEERAICR DL Z
DIFRIZEF7-AMEZRIE T2 &SR T HENETERNEL TUL D DERE
HIRENX N BERETEEODTIT175—Z T RICEDSHABENREEINT
WS,

Bka—=rz74/N—sa LT a5
HUMANWARE INNOVATION PROGRAM

ARTOTT LI NER. E&. BHOE S FERE TS Ea—~ Iz 7 [ICEH-TT/
N=a>OhmE%EEREL. ABRREBEICAREN TR EDEVEER - THER THERE
TEVRTLEBETEDRINT X T ROEEAMEBTRLET, ZD1=0. .
4 BB MR ORT A B EBEMBOELIRFZRENBENICHSRL. &
BAEPERMRE I [ BERAZ EREENHBTERLMBEMITOET £
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T3 =7 =23 N RF—IANNEBVET,
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IMSC

MATERIALS SCIENCT
CADET

IMSC is the integrated doctoral program related to materials 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 materials 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, the students will interactively work and
learn together with those instructors. Furthermore, in addition to their own majors at the graduate school,
they will also take special courses: laboratory rotation, domestic internship (corporate internship), and
international internship, which are offered by this program. They also engage in voluntary activities such
as international symposium and various research meetings. Those interactive approaches will nurture
human resources who can drive innovation in research and development through their independent
activities.

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.

Osaka
University

Humanware

Innovation

Program
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

ZN7OT T LI BTERROEMER AR, > 2—Fn 2y JEBATEET
BHLWELRIETAV I LT FIBEBAT. ZRN-EAA THEE X ZE 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
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FY2020
B S R 0
Education and Research Support Expenses
P 184,700
Personnel Expenses
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ZALIT R
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FHE FRIRTE £ S8 (TH
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BRER B 3 P ARAEITISE (FFJ% it 2 ) 2% 206,440
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Grant-in-Aij;:)r Scientific Research (A) 1 2 1 52‘750
FEARATTE (B
Grant-in-ﬁﬁ)SScimiﬂc Research (B) 44 2 1 4'740
SRR (C
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Grarﬁn-Aidirthgllig?;;Research (Exploratory) 17 50’960
# TR
Grant—in—Aideuor Early-Career Scienti: 39 57’660
# T (A
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# T0%% (B
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FFCiE B A% — 4R
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AL TSI S (HBE LR (L (B)) 1 2,080
Rund fir the promotion of joint international research(fostering joint international research)(B) ’
FEIITSC R AL 47 45,820

Grant-in-Aid for Special Purposes
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Multidisciplinary Research Laboratory System for Future Developments-Social Contributions

F KIS R AT L

Multidisciplinary Research Laboratory System for Future Developments

ERIZMEM TR BL2EMSHORMELPSHLOVAEDOENE
DEVWICHETHOREBRIPS  ERXHEIBORMEAEBA M ERER
[ R SR X7 L (Multi-disciplinary Research Laboratory) |
(http://mrl.es.osaka-u.ac.jp/) #HEL. HEFMEE ICLDIREKER-
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Open lectures

KBRAZFER T CRAREHBH ZEDERTERDDEEDICARFED
MR RERIETH—IREL T A979FLIRA2[EICH /) AFIEEEREL
TEEU o B2 LI5S -EDELSL PSR ELEFREDS. ZL T
BVRFREIRCRERDFARMORREZDBREBNLTVET HIE,
hE-SREDPS EFE. FREB LN TALVRSEDH ZICWEBIEL
VEDANEIL. 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.

1
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International Exchange
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International Academic

Exchange Agreement
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Int’l Engineering Science Consortium

'Iﬁ(g Taiwan
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&4 Thailand
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Engineering
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N " ) " Vietnam National Univ., Ho Chi Minh City University of Sciences
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¥ Advising Room for International Students (X ARIS)
BB THEBONENEBFEN 12 SEMBE(RE EECEZE _LEOBBIID)DERRIC
HAL BEEFESNFELAOBDICTB1DICRKBINTHIET AV T7IVERE

R[CEEINTHY. D315 -3 (BT /-8 D Student-Centered i 18173
PEEIN THYET (English Hour, Japanese HourlE»).

SHE N 2 AR (af34E10H1H)

Number of international students accepted (October 1, 2021)

We are here to help solve problems that international students face (through consultation
regarding daily life and study) at the School of Engineering Science and enhance their quality of
life in Japan. Students can join various student-centered events (English Hour and Japanese
Hour, among other things), which are conducted in a casual atmosphere to promote mutual

communication.

MM FTOERL CFRi2stE~4HI24E)

Number of students dispatched overseas (2016-2020)

sk L3 g 3 377 22031
s fraw EATEERA AR
egion Number
Inbound Outbound

7Y7 150 250 50
Asia
Middle East 10 200 40 —
Jex 4
North America 150 ——————— |
GHEES 17
Central & South America

100 — —_— —_— —_— —_— —
L7 =7 0
Oceania
S—nys< 7 | | B

—nys

Europe o
7797 10 0
Africa 2017 2018 2019 2020 2016 2017 2018 2019 2020
&t 196 MINon-degree Undergraduate Master’s Doctoral W Undergraduate Graduate
Total

#2020 F EEHIEA > T1 BT,

A PRS- R LS RE 70 s 54

Overseas dispatch program for young researchers and graduate students

ERTZMERTE. PRV EEL) ERTR2CEOIER NI —IORRER
22 N PREIEFAMEBINIRET 270 T LERBL CHET (R T2E
ROy =27 LGB BEFHRRE  KFRETE. FHERE), REEBHADOHR
HRAICH I HEBIAREITEL. [EEFRM ] LB | 2R D mAT-AMDERE
ToTWET,

FHE LA EEEA Y b7 — 2 DR

Formation of International Network for Engineering Science

ERTZEEI Y27 L(IESC)E. AV THIV =T REN-JL—K(KE). bAR
KF(HFH) Vo AR—IVELKEFE (S HER—IV), KBRAZFEAAK), 21— F > FL
TITHRARBRIT—T L) DERZFOERE T F(Engineering  Science)lC BT 3HBEE
(CEWFR25FICERALEN, ZDER. L= 7= T 1 Hly P - OUR(EE), 71—
ZFURRB(F—RNFVT)GEE MBAREDPIEALTEYET,IESCTIE AR T FEE
[#% 2 T2 ANHMZORFEEOHKE ICEREBEE HENERETZNIE
AERCERNFICERL. UTOEESEBEL (AR IZOGFEERLEHIILE
BRELTOWET, (1) ER T2OHEHRNEENCE§ 3k kmER. 2) £RAKETD
I LDRIE. (3) £RAMRTOT7MDHEEE, (4) RE BB DR N7 -7 &
DR, (5)IESCHR—LNR—TDEE

The Graduate School of Engineering Science has been implementing three overseas dispatch
programs: International Engineering Science Consortium, Young Researchers and Graduate
Students, and Undergraduate Students, with the aim of forming international networks related
to Engineering Science since 2009. These programs support overseas study by sending
students abroad 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.

The International Engineering Science Consortium (IESC) was established in 2013 by
departments/schools related to “Engineering Science” of five universities, including the
University of California, Berkeley (USA), University of Toronto (Canada), National University of
Singapore (Singapore), Osaka University (Japan), and the Royal Institute of Technology
(Sweden). Member colleges have since expanded to include University College London (UK),
University of Queensland(Australia), and University of Auckland(New Zealand). IESC defines
Engineering Science as a discipline that connects scientific theory and engineering applications
with a focus on integrating the principles of mathematics, science, engineering, and social
sciences. We aim to increase the significance of Engineering Science through the following
activities: (1) Ongoing discussion on 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

FERET
rZe At
Graduate School of

Engineering Science

HEHL

Administration Staff

L2 L i
Dept. Division Area
fzkevsla e B T o GoERiilisk7E:
Materials Engineering Science Materials Physics Electron Correlation Physics
a2 Sk
Quantum Physics of Nanoscale Materials
R AL [ (e
Chemistry Synthetic Chemistry
e
Molecular Organization Chemistry
LT BB AL: T2

Chemical Engineering

Chemical Reaction Engineering

B T AV — D AT L
Environment and Energy System

ER/ AR TS

Bioprocess Engineering

AR

Frontier Materials Science

BT AR

Frontier Materials

WANEEAFI7 A

Dynamics of Nanoscale Materials

HEHE A

Mechanical Science and Bioengineering

IR 1%

Nonlinear Mechanics

EtiR IS
Mechanics of Fluids and Thermo-fluids

FHRHIE T

Mechanics of Solid Materials

Hhe7 4> HET
Mechanical Engineering Propulsion Engineering
LB 24 R 19 R
Mechano-informatics
BT SRR
Bioengineering Biomechanical Engineering
/RN
Biophysical Engineering
G
Biomedical and Biophysical Measurements
ZAT LR BFAEE B R T 1%

Systems Innovation

Advanced Electronics and Optical Science

Solid State Electronics

g =y 7 in=s2
Advanced Quantum Devices and Electronics

Fxrvzin=s2
Optical Electronics

JAT LR S AT L
Systems Science and Applied Informatics System Theory
RIRES AT LHE B
Intelligent Systems
e pieiin o
Mathematical Science Mathematical Modelling
AR
Statistical Science
DYAT LI HELGHR 7742
Mathematical Science for Social Systems Mathematical and Statistical Finance
SAT LR

Theoretical Systems Science

R FoR5 E Al

Head Assistant Head

HER B

AR

REFR

[LiEACRIA

L 1R

Btk

KB AR

FeAl

Technical Staff

General Affairs Section
Personnel Section

Accounting Section

Research Development Section
Supplies Section

Student Affairs Section

Graduate Students Section

HISER R

Departmental Offices

g

Technical Leader

BB BT IR P A B

Technical team (Educational and research support)

I A7 Al 45 40

Technical team (analytical and evaluation)




FEHE T E00
School of Engineering
Science

Wi e it 7
Facilities Attached to

Schools and Research
Institutes

#F 2—2
Dept. Course
W B R Trza=sA
Electronics and Materials Physics Electronics
[URER B R
Materials Physics
[ EEEES S) AL
Chemical Science and Engineering Chemistry Chemistry
Lo T2
Chemical Engineering
YAT LR LliReg
Systems Science Mechanical Science
I A7 5
Intelligent Systems Science
/N
Biophysical Engineering
R aH SRR
Information and Computer Sciences Computer Science
AV EY SRS
Software Science
BOLRL

Mathematical Science

HELS B A TR S B G S I SC LA [ AR5

AF 4]

Multidisciplinary Research Laboratory System for Future Developments (MRL)

e eatiifE
Advisement office for International Students

LATHIHRE
“Nandemo-Soudan’ Counseling Office

B A

Related Facilities

WA

Graduate School of Information Science and Technology

A i B RE 2SR

Graduate School of Frontier Bioscience

IR—=CY TP TVATFALRIE L A —
R? Institute for Newly-Emerging Science Design

B 7 — 2RV RE R 2 —
Center for Mathmatical Modeling and Data Science

i) it 35 HF ] T 5 5 1
Facilities Attached to Schools and Research Institutes Division Joint Research Chair
Kb BRfRFL e 2 — i e AR

%WI?W?%H Center for Science and Technology under High-pressure Research Division

MLy % — Extreme Conditions o EA ANy Corr A

Facilities Atacched to
Schools and Research
Institutes

Advanced Electronics Division

] i 34 495 3

International Collaboration Division

¥

KA F—{L2Ef s 42—

Research Center for Solar Energy Chemistry

e Ao ¥ — BB ISR

Division of Solar Energy Conversion

TANVF AL TR

Division of Energy and Photochemical Engineering

S AL S BERE

Division of Fundamental Photochemistry

b - o 2 A= 1

Division of Quantum Photochemical Engineering

SE[E] 53 Hr R

Division of Instrumental Analysis

S ST

Division of Industry-Academia Collaboration

AR FEHE M L2 2 —
Center for Promotion of Advanced
Interdisciplinary Research

SRR

Division of Quantum Optics

AR FEER M

Division of Emergent Materials and Functions

AIST #¥EM

Division of Collaborative Research with AIST

NICT #5551

Division of Collaborative Research with NICT

SPring-8 ##5™

Division of Collaborative Research with SPring-8

ALy b= A
MRBE L 2—

Center for Spintronics Research Network

A =2 A NI R ZE 8O T (O

Rl

Division of Spintronics Design and Development Research (Materials Design Facility)

Ry ba = R B SRR I (3%

AHiER)

Division of Spintronics Research and Developments (Device Design Facility)

By 2 —

Center for Industry-University Ct

7 F ST HEMEE

Industry-University Exchange Promotion Division

7 P R
Industry-University Collaborative Education Division
7 S T2 SR RIRE > AT 4 3 [ 0 2 i P

Industry-University Collaborative Research Division

Frontier Intelligent System Collaborative Laboratory

HREN-22 =TV J A 2 AL ISR P
Daicel-Engineering Science Collaborative Laboratory

£ 477 Wi E B AL B AR (8 ATF 22 T

Daifuku Logistics Automation Tech Collaborative Research Institute

SR B 7 A A PR P SR R T A R (R 2 R

Computational Engineering Laboratory for Advanced Instruments and Devices

15



ai PE - U R

Faculty and Faculty Members

B

Dept.

W

Division

R

Area

R =7

Research group

e Bk Wy PE T o1 B B sef A B SR P G ek A I
Materials Engineering Science Materials Physics Electron Correlation Physics Theory Group for Strongly Correlated Systems Professor Satoshi FUJIMOTO
S AH BSR4t ik Bt W
Experimental Group for Spectroscopy of Correlated Materials ~ Professor Akira SEKIYAMA
SR AH B SR B AW A% HiE N
Experimental Group for Quantum Physice of Strongly Correlated Systems ~ Professor Koichi IZAWA
ek P 3SR O T e A AT % HE - A
Experimental Group for Microscopic Material Science Associate Professor Hidekazu MUKUDA
s SaL7EiH BIFERRREW L BL ik A KIR
Quantum Physics of Nanoscale Materials Emergent Functional Material Science Group Professor Shintaro ISHIWATA
wER R T ik A &
Quantum Information and Quantum Optics Group Professor Takashi YAMAMOTO
F/AE b= £1653 sk K
Experiment Group for Nano-spintronics Professor Yoshishige SUZUKI
T PTERYFE G S R RGEH  TE K
Quantum Materials Physics Interface Quantum Science Professor Daichi CHIBA
HReE L+ A AL AR R ik HH
Chemistry Synthetic Chemistry Synthetic Organic Chemistry Group Professor Takeshi NAOTA
AHIEAL % e e
Physical Organic Chemistry Group Professor Ryo SHINTANI
o AL ik AR —H]
Molecular Assembly Chemistry Group Professor Ichiro HISAKI
Hag L FKim- Rtk ae s % i B
Molecular Organization Chemistry Surface Chemistry Group Professor Kenichi FUKUI
Gy T e iR HIF KR
Biological Chemistry Group Professor Shigenori IWAI
KIG=AnvF— L% Jex AN ¥ —BRIEA #ROGH bl R
(PRI ANV F — Ly 2 —) Solar Energy Conversion Group Professor Shuji NAKANISHI
Solar Energy Chemistry
fLsfToF Bt AL 5 T 7+ RS L E#E5 [iEfIT il
Chemical Engineering Chemical Reaction Engineering Nanoreaction Engineering Group Professor Norikazu NISHIYAMA
B TIE
Quantum Chemical Engineering Group
fil B B Et o % kdE Sl
High Performance Catalyst Group Professor Tomoo MIZUGAKI
BRE- AKX —o274 HTHRARILY LY ik Fatk fhsE
Environment and Energy System Molecular-Aggregate Chemical Engineering Group Professor Nobuyuki MATSUBAYASHI
6 W) 3 L £ i [a¥F  ZRH)
Transport Phenomena Control Group Professor Yasunori OKANO
P rutr L% LT FETE Bk BiST A N
Bioprocess Engineering Bio-Inspired Chemical Engineering Group Professor Hiroshi UMAKOSHI
LWk R ik 5 EA
Biochemical Materials Engineering Professor Shinji SAKAI
NGRS N (e TANF =L T wEOp P B2
(HE A=AV F—(LER L 2 —) Energy and Photochemical Engineering Group Professor Takayuki HIRAI
Solar Energy Chemistry
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Dept. Division Area Research group
YE Bk RRWE Frin e Al FFrvrie=s2 A% M
Materials Engineering Science Frontier Materials Science Frontier Materials Molecular Electronics Research Group Professor Hirokazu TADA
Aty
Organometallic Chemistry Group
7+ e % akk -
Theoretical Group for Photophysics in Nanomaterials Professor Hajime ISHIHARA
W E L4372 BN EaE—L YR iz =L
Dynamics of Nanoscale Materials Experimental Research Group for Coherence of Nanoscale Materials  Professor Masaaki ASHIDA
FHEIECE XA F I/ Bk KO
Experimental Research Group for Fluctuation Dynamics in Condensed Phase ~ Professor Hiroshi MIYASAKA
TR B w2 A BRI FIRGE) TR Tk
Quantum Science in Extreme Conditions Experimental Research Group for Material Science in Extreme Conditions  Professor Katsuya SHIMIZU
BAUPERE mnommw F/=TVT TN o M A
Quantum Materials Engineering Science Experimetal Research Group for Materials Engineering Science in Nano-structure ~ Professor Hidekazu TANAKA
HEHE B Rk BB yIES BRIE )1 B iz W Rk
Mechanical Science and Nonlinear Mechanics Mechanics of Fluids and Thermo-fluids Thermal Engineering and Science Group Professor Genta KAWAHARA
Bioengineering
LIS ik %k 5
Fluid Mechanics Group Professor Susumu GOTO
BB T2 R - hi 3 5 2 i Ay ERE
Mechanics of Solid Materials Strength of Structure and Materials Group Professor Atsutomo NAKAMURA
li] fA 12 Wk M| FE—
Solid Mechanics Group Professor Ryuichi TARUMI
L i HEMET o F iR i IIE S N
Mechanical Engineering Propulsion Engineering Molecular Fluid Dynamics Group Professor Satoyuki KAWANO
NSNS iR il #s
Fluids Engineering Research Group Professor Kazuyasu SUGIYAMA
ol 0 A o A R L {A S oy ) 0 i mi %
Mechano-informatics Human Motor Control and Human Enhancement Group Professor Atsushi NISHIKAWA
predlL IS ik 7 iz
Theoretical Solid Mechanics Group Professor Shigenobu OGATA
e T PR R PAFAD =2 oz A R
Bioengineering Biomechanical Engineering Biomechanics Group Professor Shigeo WADA
AR AT 4 % HH M
Mechanical and Bioengineering Systems Group Professor Shinya AOI
oy T PAFEAFI2 wr B fh
Biophysical Engineering Bio-Dynamics Group Professor Taishin NOMURA
R 7 — 2B ik HE @
Biophysics and Data Science Group Professor Ken KIYONO
ARG oy F A REH % i E R R7¢
i ical and Biophysi Molecular BioMeasurement Group Professor Shinji DEGUCHI
IWNAHAR=T 2T £ €53 K H
Bioimaging Group Professor Osamu OSHIRO
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Faculty and Faculty Members

B I Al Moesv—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 4 iz iy SRR
Nanostructure Physics Group Professor Yoshiaki NAKAMURA
T+ /T AR wxoE R OEP
Nano-physics Device Group Professor Kohei HAMAYA
BT HRETL7in=s2 BEfArCa—T47 Hi% I At
Advanced Quantum Devices and Electronics Quantum Computing Group Professor Keisuke FUJII
wAIEIRT AR W% e i
Advanced Quantum Information Device Group Professor Masahiro KITAGAWA
Servrin=s2 e =4 mi iz HE B
Optical Electronics Microwave Photonics Group Professor Atsushi SANADA
B+ =22 Hi% KFEBR
Information Photonics Group Professor Tadao NAGATSUMA
Bfzivsin=s2 % A
Quantum electronics Group Professor Takashi MUKAIYAMA
IR TV M=) AR e 2-) BTV M=o A /e dC I )+ - va
Advanced Electronics Under Extreme Conditions Advanced Electronics Group Professor Masayuki ABE
YAT LR YAT LB AT L fEHT iz JCT T
Systems Science and Applied System Theory Systems Analysis Group Professor Yoji IGUNI
Informatics
TIE R b iR LTSS
Adaptive Robotics Group Professor Ko HOSODA
HHE S AT AHE R R Ry b E A% BRI BT
Intelligent Systems Robot Learning Group Professor Takayuki NAGAI
HIHE AR Y ME ik PSR
Intelligent Robotics Group Professor Hiroshi ISHIGURO
o PEI . 5 g
R —EHH ik ek Eh
Pattern Measurement Group Professor Kosuke SATO
aRyb==tarv—rary iR A
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Division of Quantum Photochemical Engineering
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Daifuku Logistics Automation Tech Collaborative Research Institute Specially Appointed Associate Professor  Takao NISHI
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Computational Engineering Laboratory for Advanced Instruments and Devices Specially Appointed Professor Kohei MURASE
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Public Information and Promotion Office Assistant Professor Toshihisa FUJIWARA
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Education Planning and Promotion Office Assistant Professor Kiyoshi 0ZAWA
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Department of Materials Engineering Science
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Division of Materials Physics
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Division of Chemistry
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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.



b5 T oEars
Division of Chemical
Engineering

EZIEBEHETE. DEOER-HBE SO F—0Z - ICEAH 31
FTOCZXOREAEBAICETIMER ME - TINF—DERESHRTITOMEE
MEOFETFARICETIERAREToTVET IS DERMRERES
B ETOEXORREPHIRL NIV TOI R — BRI EDOERERIEL -
ICHERRBHToTVET AROZITICHI--TE AL ELZ B HELSTIC
F/TU/AS— N AT /AY— A E 2R P A IR BFRERICET 3R
IBHRHII AN, ISICESNEMBRBEHRIICHEL T ERLSRMEEREE
ET BN HERNERRALCWET ELRIEHE )T 7 70T I LA
SRS TATMERFE-DTINT AT T L OFZEL T AB IR —(LF MR
A—EHBEIOEHSL RREEIARERTINNILVZTEERT-0DEES
MR- BB BHEENNIATOTVET,

KM I
Division of Frontier Materials
Science
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Collaboration Laboratories
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Innovative Quantum Functions
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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, we 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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Division of Nonlinear Mechanics
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Division of Mechanical
Engineering
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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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Division of Bioengineering
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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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Department of Systems Innovation
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Division of Advanced
Electronics and Optical Science
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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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Division of Mathematical
Science for Social Systems
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Collaboration Laboratories Advanced Sensor Electronics
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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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Electronics Course
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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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Computer Science Course
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Software Science Course

VIR TRZEI-XTR. TINTIVX L, TOAT T L
HETREDV TN T T ERIER. SOV ERE.
MBR F—EN—Z AXL—FT (2T RT L,
Ea—v A 87— ATHEBE /8- 15N
BEITNIIT DB H ISRICET 38 BE MR
T-oTVWET,

BEEREa—2

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. Masaaki ASHIDA (Add.)
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The role of universities and companies in industry-academia collaboration
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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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Research Center for Solar Energy Chemistry
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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. Masayuki ABE

Center for Promotion of Advanced Interdisciplinary Research (C-Pair) 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. Akira SAKAI (Add.)

Center for Spintronics Research Network (CSRN) at the Graduate School of
Engineering Science, Osaka University was established in 2016. In 2022, a project
“Spintronics Research Network of Japan (Spin-RNJ)” to form a nation-wide
Spintronics research and education, centered on the five universities of the University
of Tokyo, Tohoku University, Osaka University, Keio University, and Kyoto University,
starts with the support of the Ministry of Education, Culture, Sports, Science and
Technology (MEXT). CSRN serves the base for Spintronics research and education in
Osaka University by pursuing "Quantum and Semiconductor Spintronics” for
innovative energy-saving device development in an all-Japan spintronics network.
Director. Prof. Kohei HAMAYA

Research Center for Solar Energy Chemistry was established in 2021, attached to the
Graduate School of Engineering Science, Osaka University. This center originated from
the Experimental Facility for Chemical Conversion of Solar Energy, which was
established in 1981, attached to the School of Engineering Science, after having had
the two oil shocks of the 1970s. Today, expectations for the use of solar power are
increasing as a sustainable energy resource. This is because it contributes to the
reduction of greenhouse gas emissions. In response to such social demands, the
Center is working on building new science and developing human resources to solve
energy and environmental problems, and is also promoting industry-academia joint
research with an eye on the social implementation of the research results obtained.
Director. Prof. Hiroshi MIYASAKA (Add.)
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Hankyu Takarazuka Line

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

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

Osaka Airport
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