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Recently, industrial and social infrastructures need to be improved with
a special consideration for the environment. Hence, the specialty of
Engineering for Production & Environment, the Mechanical
Engineering Course and Civil & Environmental Engineering Course
have been integrated in order to provide advanced education and
research that meet the needs of modern society.

To comply with the needs of local shipbuilding industries for
educations and developments, the Special Course of Naval
Architecture is established.
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Mechanical Engineering

T he mission of Advanced Course of Mechanical Engi-

neering is to train leading engineers with high abilities.
Researches and education are made actively on funda-
mental and applied subjects and their integration so that
new functions and structures of machinery can be devel-
oped. This course is organized into three divisions : Me-
chanical Systems, Synthesis and Control, Energy Conver-
sion Engineering, and Production Systems and Materials
for Machinery. The staff members are working princi-
pally on the evaluation and the reliability design of mate-
rial strength and dynamic properties of solids and struc-
tures, the creation of new materials, adaptive control and
human-interfaces, and the elucidation and the manage-
ment of thermofluid phenomena. Graduate programs are
composed of applied subjects corresponding to under-
graduate fundamentalones and of advanced subjects con-
cerned with up-to-date topics.

@®Mechanical Systems

This division consists of three education and research
fields: dynamics of machinery, control engineering, and
robotics. The major subjects of our research area con-
tain the followings: dynamics of solids and structures,
shape optimization, intelligent control, ergonomics,
mechatronics, and intelligent systems.
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HEREHRAT Staffs and Research Fields
EBREZ Takayuki Tamaogi
5553 T4 R O R B A P BT A Evaluation of viscoelastic properties of polymer materials
SH W Satoru Shibata
AN & ST 5 MEER O 72 0 DI & 2 7 A Control systems of intelligent machines for coexisting with
humans
[ N :: = Shingo Okamoto
aRy b - HEEY A7 4, NTHGE, RS - K6, §1& Robotics & Intelligence System, Artificial Intelligence, Vibration
IES & Control, Computational Mechanics
z #R JaeHoon Lee
aRy NI AH bhu=s A, NTHBESH Robotics, Mechatronics and Al (Artificial Intelligence) Applica-
tions
WA &R Tomonori Yamamoto
AEIHEGFEH TRy b, @tk 7T 851 & Robotics for coexisting with humans, Welfare devices
2 BEM Shenglin Mu
L5, ffkT N4 A Control engineering, Welfare devices
N J

O ILRIF—ZIREDEFH

ROEE, 2%, AR T, B OWHEBEYE K
W FZOMIE T CHRRINTBY, BT A
N, WAL LAaY— $RAF4F TNV ANVF
—, ¥uxIviar, EESHEX BUEBATICE D
HREIZOWTHF LM 2iTo TV T,

@®Energy Conversion Engineering

This division consists of four education and research
groups: thermal engineering, fluids engineering, heat
and mass transfer engineering, and mathematical engi-
neering. The staff members engage in instruction and
research on thermal engineering, aerothermodynamics,
fluids engineering, rheology, sustainable energy, zero
emission process, partial differential equations, and nu-
merical analysis.
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hE Bt Masaya Nakahara
KEBLORALAKEZZ RNV F—DER « Z24F) HIREE Smart control of combustion for hydrogen and hydrocarbon
B2 B9 4098 energy
) MR i Kazuo Matsuura
ER - G, KERUT U Theory of laminar-turbulent transition & turbulence, hydrogen
sensing
{RE #08l Kazunori Yasuda
Fma— b UHRAEOREIA I = XL DO E FZDIH, Non-Newtonian fluid mechanics and its application, medical fluid
% H oA )y 2 mechanics
B2 =E§ Yukiharu lwamoto
AR L% IS H L 723 RENO T HlA Approach to various problems applying fluid engineering
) Y &8 Shinfuku Nomura
TS AxTak ALY 7at AT AR Plasma process and sono-process
mE A Shinobu Mukasa
B ERARP T OB T A58 Discharge in high density media
nNE S Masaki Kawamoto
R BRI ® Functional Analysis
\ J
CEERTLERH @®Production Systems and Materials for Machinery
AREPIE, BESE R 2R, BN T35 MR o g This division is composed of several research groups of
S CHER S ITH D, RS 3315 2 A EL L i material engineering, mechanics of materials, production
- . ’ - X processing and innovate materials processing etc. The
FERPAL, APRHAURG, HEPRINT, SR oSBT, CFRP object of this division is to conduct academic research on
DOFIEI TN D B HEIZOWTHE L E2T->Tw various problems concerning solid-state physics and
T4, strength evaluation of advanced materials, creation of
new materials, innovative materials processing, ad-
vanced plastic forming of metals, and fabrication and ma-
chining of CFRPs.
4 . ~N
HEREAEAT Staffs and Research Fields
i =g =2 Manabu Takahashi
e & A E O SR EE - TR A Strength and damage evaluation of advanced structural materials
£l FE Hiromichi Toyota
W7 9 A=< X DO 3K High-rate material synthesis using in-liquid plasma
E S = Xia Zhu
BRI 8T 2 H w7286 F e O & 3 5 Material and structural design through special processing
technology
. 'R RT™ Keiji Ogi
BEA MR b BEAS R VESTAM Evaluation of composite strength reliability materials
MT IESE Masafumi Matsushita
TR BRERBEY % R L 72804 e MR o gl A= New materials syuthesis using extreme condition
b ={=£ Mitsuyoshi Tsutsumi
TZEM RO BRAR Y R 0 BT Estimation of mechanical properties of industrial materials
KE ZF— Koichi Mizukami
WA MR O R & IEEFEAT Design and nondestructive evaluation of industrial composite
structures
Hh i3 Susumu Tanaka
MOVERES X O Eefi I3 A58 ® Ship performance and ship equipment
N )
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Civil and Environmental Engineering

A wide range of research activities aimed at produc-
ing high level professionals and developing the infra-
structure along with a balance in the natural environ-
ment is being carried out in this department. Commit-
ment to producing the highly professional specialists and
at the same time, making them internationally able to
have a creative and comprehensive view on the environ-
mental problems all over the world is the main theme of
this department. The department consists of three divi-
sions namely (1)Infrastructure Technology and Design,
(2) Urban Planning and Management, and (3) Watershed
and Coastal Environmental Engineering that have been
covering fields from the top of the mountains to the bot-
tom of the seas.

@®Infrastructure Technology and Design

In this field, the research work and course curriculum
include a large variety of topics related to construction
materials, design and construction methods, and seismic
behaviors of infrastructures such as bridges, dams,
roads, underground facilities, etc.
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Staffs and Research Fields

Kazuyuki Nakahata
Nondestructive testing and imaging using vibration and
elastodynamic / electromagnetic wave. Large scale simulation for
wave using high performance computing.

% Shinichiro Mori
Seismic responses of structures in the aspect of structural/
geotechnical earthquake engineering. Research topics are
categorized as follows; nonlinear dynamic soil-structure
interaction, liquefaction effects on pile foundations, analysis and
modeling of strong ground motion, earthquake damage
investigation, and their applications for disaster witigation.

Isao Ujike
Studies on mass transport properties of concrete and at cracking
and on time-dependent behavior of deformation and cracking in
reinforced concrete member.

Netra Prakash Bhandary
Landslides and creeping displacement mechanism, Development of
landslide preventive techniques, and GIS for landslide, slope instability,
and earthquake hazard assessments.

Mitsu Okamura
Geotechnical and foundation engineering. Seismic stability
of foundations and earth strtictures, soil liquefaction and
development of countermeasure technique, and stability of river
levees during flooding.

Hideaki Yasuhara
Mechanical and hydrolical behavior of fractured rock masses
under coupled thermo-hydro-mechano-chemo fields

Keiyu Kawaai
Electro-chemical techniques for assessing durability perform-
ances, structural integrity of reinforced concrete and effect of
repair including self-healing for cracking in concrete

#1320224F 3 I3LH 4 BM P EDOHE 2R,

$%¢Scheduled to retire in March, 2022
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HEREHRAE ® Staffs and Research Fields
AT & Naoki Kinoshita
BBIEICBIT A 500N - KRS L O a ke Thermally induced mechanical and hydraulic properties of rocks
(H@é@j PESEBRTEY OB R B~OFH, %A and behavior of openings in rock mass, Utilization of industrial
OGO B X O RE Rl waste for construction materials, Development of design method
and performance evaluation of rock net
Fl  ZRE Taizo Maruyama
WEYONE - WEELENT, B X A HEEIM o JEmE Forward and inverse wave scattering analysis and
BEEEAT nondestructive evaluation of structural components using
ultrasonic waves
INEF B Kohei Ono
Mg T 27, IR AL R, MRS 754 v R EN, Geotechnical engineering, liquefaction countermeasure, stability
ZIZ X RN OAZ AL, TAREY O M ERR 285 of buried pipeline, raininduced slope instability, seismic behavior
of earth structures
N )
OHTREIZNEH @ Urban Planning and Management
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Towards building a highly convenient urban environ-
ment of the 21st century, the research work in this field
of study includes a variety of topics related to urban life,
industrial environment, disaster management, traffic /
transportation systems, operations and maintenance.
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Staffs and Research Fields

Toshio Yoshii
Urban transportation systems, Traffic management strategies,
Measures for improving traffic safety, Dynamic traffic simulation

Tohru Futagami
Urban disaster preventive planning under a great earthquake
and development of urban information system

Shinya Kurauchi
Analysis and modeling on travel decision-making processes,
Travel demand forecasting and evaluation of transport policies

Nobuhiko Matsumura
Regional resource management, Social network analysis

Tsuyoshi Hatori
Consensus formation around a public project, Social dilemmas,
Regional governance

Takahiro Tsubota
Deep learning application to traffic flow forecasting, Safety
performance evaluation of road and traffic flow, Traffic flow
monitoring

Hirotoshi Shirayanagi
Perception and evaluation of buildings and natural landscape,
Urban and regional planning
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@ Watershed and Coastal Environmental Engineering
Scientific researches in the fields of river, watershed,
and coastal environment are indispensable for the sus-
tainable development of infrastructures. Interdiscipli-
nary educational programs and researches from physi-
cal, chemical, and ecological aspects, are provided for a
better understanding and elucidation of the natural envi-
ronment in river, urban/natural watershed, and coastal/
nearshore areas as well as for exploring solutions against
natural disasters.
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Staffs and Research Fields

Hirofumi Hinata
Development of tsunami disaster mitigation technique based on
oceanographic radar and numerical simulation. Research on ma-
rine pollution caused by plastics in terms of physical oceanogra-
phy.

Ryo Moriwaki
Urban climate formation process, Water circulation in the basin,
Utilization technology of renewable energy.

Akihiro Kadota
Turbulent flow structure in rivers and flow visualization

Kozo Watanabe
DNA taxonomy for biodiversity evaluation, Evaluation of genetic
diversity of aquatic organisms, Application of DNA-based
analysis in river management

Yo Miyake
Impacts of human activity on stream organisms, Conservation of
stream ecosystem, Evaluation of stream environmental condition
by stream organisms.

Yoshio Hatada
Evaluation for mean ocean wave characteristics in a long period,
Evaluation for return values of wave heights and storm surge
deviations

Tomoya Kataoka
Assessment of environmental loads from land to oceans and
development of remote sensing technique in aquatic environment
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Naval Architecture

A number of shipbuilding firms and related industries
are concentrated in Ehime prefecture and the amount of
constructed ships in the area is top in Japan. By a good
cooperation with such industries in Ehime area, the
special course of naval architecture firstly pursues the
education of the future naval architects who can lead the
industry not only in the actual design and construction
works but also the future developments in this field.
The course also tries to look into the difficulties
encountered in the design and construction works, and
after picking up some of them, pursues the research and
developments to get closer to the solutions.

The Naval Architecture course is funded by the
endowment of Imabari Shipbuilding Co., Ltd.
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Staffs and Research Fields

Naoji Toki
Improvement of estimation and confirmation methods of actual
performance of ships, Resolutions of the difficulties encountered
in the design and construction works
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Materials Science and Biotechnology

Rapid progress of science and technology depends largely on the
development of advanced materials and the efficient use of chemical
and biological reactions. With the greater sophistication of science
and technology as the diversification of industry, it is now strongly
demanded to realize design and development of the new materials
with various functions, development of manufacturing process,
reduction of the environmental pollution and effective production of
useful biomaterials.

In order to respond these demands of the times, the present major
course was established to supply the professional education and
research covering a wide range of fundamental knowledge and its
application for material design at atomic and molecular levels, high
value addition to materials and biotechnology.

This major course consists of 5 fields with Materials Physics and
Engineering, Materials Development and Engineering, Organic and
Macromolecular Chemistry, Physical and Inorganic Chemistry, and
Biotechnology and Chemical Engineering. Under mutual
cooperation between these sub-courses, the comprehensive these
advanced education and research are to be implemented assisted with
the extensive knowledge from basic to application and its
expansibility.

This major course has two courses, i.e., Materials Science and
Engineering Course and Applied Chemistry Course, for Master’s
Degree course of Graduate School of Science and Engineering.
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Materials Science and Engineering

O ne of the major issues of the researches is to obtain
a basic knowledge for educating sophisticated functions
of materials. For this purpose, this course executes the
education and researches for acquiring the basic knowl-
edge on the formation mechanism of material functions
and developing ability for its applications. The main
targets of this course are metals, organic and inorganic
materials, ceramics, and structural materials in nano,
meso and macro scales.

@ Materials Physics and Engineering

This educational and research field consists of six sub-
jects: The “Quantum Materials Group” studies semicon-
ductors, magnetic materials and ceramics, nano materi-
als; the “Solid State Physics Group” studies condensed
matter physics with an atomic scale; the “Materials
Control Engineering Group” studies the fine structures
closely related to material properties and its control
through an atomic scale; the “Electrical and Electronic
Materials Group” studies electrical and electronic proper-
ties of dielectric materials and conductive polymers; the
“Materials Scope Engineering Group” and “Photonics
Materials Engineering Group” study the processing, the
properties and the structure of glasses and ceramics for
new functionality.

- ~
HEREHEART ® Staffs and Research Fields
HE 1EE Hiromichi Takebe
FRREVE A T A2 OVEB:, Wk & & ISR 3 2 F5E Research on processing, properties and structure of new
advanced glasses with new functionality
sox IJEf — s Koichi Hiraoka
ERERALEY, fitHEIbEDE ETREMEB IO Solid state physics of magnetic materials (such as transition-metal
siAH B TR O Wy 5e compounds and rare-earth compounds) and strongly correlated
electron systems.
IR FIE Sengo Kobayashi
BRI M R 7 & O B FEA R O ERER 5 Y Researches on phase transformation in various materials such as
W EA SR BT B g biomaterials and structural materials and on microstructures at/
around interface in composite materials.
HiE &E Haruo Ihori
BERICFR R L 2R FEERTOERZ VoA Research of electrooptical measurement of electric field vector
OWEIZET HWF%E distributions in dielectric liquids.
z Akira Saitoh
& WIS AR O 4 & RSB A 1R Present research areas covering characterization and structure
of transparent amorphous materials.
W= (E& Saeki Yamamuro
A X - IREE S T ) A Xk D&k & B Size-and shape-controlled synthesis of nanoparticles and their
FEEICBE 3 2 0F9E functionalities.
{2 KRFB5E Hideaki Sasak
BRI EDR—=AX I NPV T A VI b4 Research on production technology and recycling of metallic
JEFEMOEFERATE ) A 7 VI T ANFSE materials, including base metals (such as iron and copper) and
rare metals.
fRE F=EE Tatsuaki Sakamoto
MARE % 0l U 72 oL AN X 2 RE 5 A B O il 7 Researches on strengthening and toughening of structural
5 IZEIIZ BT 5 EiREALB X O E W LI T 5 materials at room and elevated temperatures by microstructural
Wroe control through phase transformation
£ B’h Hyeon-Gu Jeon
L—W—=7T7 V=3 VEICXDAKRERD T K Fabrication of nanoparticle colloids of organic semiconductors by
FaouAf FMEREOAERKRZL 7 ba =27 2D H I laser ablation method and application to organic electronics.
B3 % W9t
N EN Keisuke Matsumoto
R BB G 72 & OB B 7 & ONIT B Researches on magnetocaloric materials, magnetic regenerator
B EORE ® materials, and thermoelectric materials.
AN J

¥O%1320234F 3 H31H Rk F & 0B HEZ R T,
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@ Materials Development and Engineering

The “Materials Evaluation Group” studies mechanical
properties of welding joint and advanced welding
processes in structural metal materials. The “Environ-
ment and Energy Materials Group” studies the prepara-
tion of new functional nano particulates, composite mate-
rials, porous materials, etc. used for medical treatments,
fuel cells, chemical sensors, catalysts, radioactive Cs
decontamination, etc.

HEREMARE

B nE
BEH - BRBE D - (bt oW - il - Brdede KIS fED
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B DM AEE GRE - =2 - B9 om ke g
P 72 5 B2 05 T O R 3T

¢ Staffs and Research Fields

Hiromichi Aono
Studies of materials such as nano-sized particles, poly-metallic
oxides, porous materials for application of medical care, fuel cell,
chemical sensor, catalyst, and decontamination

Yoshiteru Itagaki
Development of solid oxide catalysts and their application for
chemical sensors and solid oxide fuel cells

Takashi Mizuguchi
Development of thermo-mechanical, alloying techniques and
welding processes for improvement properties of welding joint in
structural metal materials
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Applied Chemistry

T he development of science and technology has been
giving us a lot of benefits. Chemistry is a field which
has greatly contributed to the development. The ad-
vanced technology has often required the basic research.
Therefore, the Course of Applied Chemistry covers a va-
riety of chemical fields, working on various materials in-
cluding metal compounds, inorganic and organic com-
pounds, polymers, proteins etc, doing basic researches
and their applications.

This course is divided into three fields, 1. e.

(1) Organic and Macromolecular Chemistry

(2) Physical and Inorganic Chemistry

(3) Biotechnology and Chemical Engineering

Students are encouraged to master fundamental and ad-
vanced methodologies and be involved in the forefront
studies in the above fields. The course yields research-
ers who engage in development of applied chemistry
with the knowledge and technologies of chemistry.

€ 0rganic and Macromolecular Chemistry

The Organic and Macromolecular Chemistry field is try-
ing to contribute to the progress of the modern society
by devising novel processes for material synthesis and
creating new functional materials, based on the profound
understanding and precise control of a variety of chemi-
cal reactions. Research groups in this field are attempt-
ing to newly develop such objectives as methodologies
for organic and polymer synthesis, heteroatom- and
transition-metal-catalyzed  reactions, environmental-
friendly chemical processes, redox-active organic molecu-
lar materials, organic (super)conductors and materials
derived from their multi-functinalization, and functional
materials based on organic polymers.

( N
HEREARAT ® Staffs and Research Fields
HE *Ra Eiji Inara
L OESTERFEORTE Development of new method for polymer synthesis
o) ES Minoru Hayashi
ANTATLELERSEZH 285 L WA RSO B Development of new synthetic methodologies using heteroatoms
5 and transition metals
i o Yohiji Misaki
R LR TCR & W 72 G801 B o B gS Development of organic molecular materials utilizing redox
systems
BE = Takashi Shirahata
BBAT B8R O B FE K O A A REAL Development of new organic conductors and multi-functional
materials
R K& Tomomichi Itoh
PR e R =N o SCADY i Development of polymer materials with well-controlled nanos-
tructures
T & Hiroaki Shimomoto
FrBLBRRETE =5 50 T A B O B 56 Development of novel functional polymers
XH =g Hidetoshi Ohta
TG A g oD B 5 ® Development of highly active metal catalysts
\ Y,
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@ Physical and Inorganic Chemistry

The Physical and Inorganic Chemistry field is focusing
to functional solid materials having nano- and meso-
structures of inorganic and organic compounds, polymer,
and their hybrid systems from the viewpoints of their
fundamental physiochemical properties as well as their
applications to catalysts, sensors, electronic devices, and
so on. The subjects include the synthesis of mesoporous
materials and the applications to catalysts and gas sen-
sors, photoelectron spectroscopy of nanocarabons and
organic-inorganic hybrid materials, development of
polymer-based chemical sensors, preparation of noble or-
ganic nanoparticles and their applications, and liquid-
liquid extraction techniques of rare earth elements.

p
HEREMARE
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Staffs and Research Fields

Masanobu Matsuguchi
Design of functional polymers and its application to a chemical sensor
Tsuyoshi Asahi
Laser fabrication and spectroscopy of noble organic nano-materials
Hidenori Yahiro
Syntheses and applications of meso- and microporous materials
Hiroshi Yamashita
Study on separation technology of rare metals
Syuhei Yamaguchi

Development of enviroument-friendly catalysts with transition metal
complexes

Hiroyuki Yamaura
Development of gas sensors and catalysts using metal oxides

Yukihide Ishibashi
Ultrafast time-resolved spectroscopy of photo-functional materials

OEMIENEH
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@®Biotechnology and Chemical Engineering

There are research groups focusing on structure-
function relationships in biomolecules such as proteins
and nucleic acids, methods for separation and wastewa-
ter treatment, plant biotechnology, protein engineering,
and applications of protein production methods to syn-
thetic biology and medicine.

( N
HEREHARAE Staffs and Research Fields
ZIE  E Tatsuya Sawasaki
I A FHEMBREH W75 Ak 7Ta s+ I 7 A Functional proteomics using wheat cell-free system
=5 M= Kazuyuki Takai
5 N7 E AR O AR Reconstitution of protein synthesis
BEE W& Eizo Takashima
TS V)TF NI EOREE - BEBEIRAT Structural and functional analysis of plasmodial proteins
B sh=E Hiroyuki Hori
HEEHRBBUCE DL LB & 7 v X7 B Ok & HEE Structures and functions of nucleic acids and proteins related to
expression of genetic information
o JIIEg fE= % Kenji Kawasaki
HEK DALPE & KRG IR DML B X O 5B O W% Wastewater treatment, excess sludge disposal and solid liquid
separation
R & Hiroyuki Takeda
PURE SR A D 72 & O P 3E Technological development for antibody therapeutics
B5; = Akira Nozawa
Wiy 2% 7 B OFEBEIFNT Functional analysis of membrane proteins
Bl FE Chie Tomikawa
il & R & > 2% 7 G ORRRESRNT Functional analysis of nucleic acids and nucleic acid-related
proteins
=R Bk Hirotaka Takahashi
™7 AV A GI5E R0 JAE S O 43T Sk i B Molecular analysis of viral immunity and inflammation
HH #e Masayuki Morita
~ 7 V) 7 JEHO5E F AR AR O FAT Mechanisms of host invasion by malaria parasite
\ p,
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Research fields and staffs

Electrical and Electronic Engineering
and Computer Science

REHZSEERE CHZEEOIME CAMRRAIBE CEFRHED
—BZEWOCOFT, BRIEFIFEBERIZEFECDRSTHEICY
EAPREIEBEMEGIOCOFES. RAUZZHF - RRSUDE
HICIF, BERBEFILZEBRILZDATICEEIEIMZRS, N2,
N=RDIFPEVTRDIFPRUOZEDERICHSHIENFAICEURE
AMDBERNEKRODNFT,

BFIFRIFERE, COLIIHEHEBCICZBIEDIC, BRES
ITHO—X, BHRIFOD—X, ICTANIPURXRBRI—ADBEDT
WEFS.BREFILFI—RF, EXITRIVF—IZNEH, EFIHET
JIARAILERE, BEJATATIZRHDOIDHNSID, (1)EIL
FIF—ZBmTE, Q)BEIHHIZE, (ISBEILZE, (HEEEIX
TALAIZE, O)RR#HZE, (6)F/IVIFOZTR, (NFEFIZ,
@)IFRASL—2, (DATLIROZTR, (10)4TZ, (11)&E>
ATLTZE, (12)BETFEEFTEUCOFTIBRIFI—RIZ, 15
RIRATLATZRE, MeEBRLFDE, ICABRIFZEDTDIDE
PBIED, (NEAEHIATLA, (Q)VIRDIPIRTLA, (3)DEULE
JATA, OFMNI=1"7—>37, (5) EfFILIEIERR, (6) ATHIEE,
(MIcREZ, @#ME>=1L—237, (QFEIE, (10)ERRYE
D—7F&EEUCOFETICTANZ FUARBI—RIRICT (153R-
BERIICETSEE CRERGREN CRIAVAEZ R CFEZE
HIRLICTICHEUEHBEZETOCLEI. CNDD30—R 62 F I
HECEEUGH D ENZNOFRIIM R PHEBEZT OCLED,

Our society is highly developed, and is now in the process of further globalization.

The electrical and electronic engineering and the computer science offer fundamental
technologies indispensable for such a society. Professional engineers in these fields with
abilities in hardware, software and mathematical methodologies play a key role in our
society, and are urgently required.

Electrical and Electronic Engineering and Computer Science offers the three courses,
Electrical and Electronic Engineering course , Computer Science course, and Advanced
Course for Information and Communication Technology Specialists, to respond to social
demands as mentioned above. Electrical and Electronic Engineering Course has the
three major divisions, (I)Electrical Energy Engineering, (II) Electronic Materials and
Devices Engineering and (IT)Communication Systems Engineering, including such
education and research fields as (1)Electrical Energy Conversion Engineering, (2)
Electrical Machine Control Engineering, (3) High Voltage Engineering, (4) Circuit and
Systems Engineering, (5) Applied Mathematics, (6) Nano-electronics, (7)
Semiconductor Engineering, (8) Information Storage, (9) Optoelectronics, (10) Optical
Engineering and Sciences, (11) Communication Systems Engineering,
(12)Mathematical Engineering. Computer Science Course has the three major divisions,
(1) Computer Systems, (IT) Artificial Intelligence and () Applied Computer Science,
including such education and research fields as (1) Computer Systems, (2) Software
Systems, (3) Distributed Processing Systems, (4) Intelligent Communication, (5) Image
Processing and Understanding, (6) Attificial Intelligence, (7) Applied Mathematics, (8)
Numerical Simulation, (9) Computational Science and (10) Information Network. The
Advanced Course for Information and Communication Technology Specialists offer the
highly specialized classes including some on-the-job trainings.We are engaging in
professional researches in these three courses of six divisions. Students can participate in
these research activities getting a broader education in a wide range of relevant fields.
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Electrical and Electronic Engineering

E lectrical and Electronic Engineering has been lead-
ing and supporting the technological revolution in vari-
ous fields of science and technologies. Electrical and
Electronic Engineering Course covers forefront research
subjects and education program on three research fields,
Electrical Energy Engineering, Electronic Materials and
Devices Engineering and Communication Systems Engi-
neering. The examples of subjects developed in our
course, which are unique among Universities in Japan,
include the researches on plasma light sources compat-
ible with environment and digital information storage
systems. Students will become creative engineers with
comprehensive knowledge through active research and
educational program.

@®Electrical Energy Engineering

Research activities cover the development of plasma
electronics, plasma diagnostics and plasma medicine,
studies on high field conduction and breakdown in di-
electrics, mathematical analysis of chaotic dynamical sys-
tems, and liquid crystal applications, soft matter science
and numerical simulation of electromagnetics.

p
HERELHARAT ® Staffs and Research Fields
] ] HE Y Masafumi Jinno
TIAHMITAE, 7 7 A Viﬁ{i%iﬁr}}, 5%%&1%_% VA Plasma electronics. Plasma gene transfection, bio-medical appli-
A % "Eﬁ’\@ T AR E T T X< DEHHBIT cation and environmental preservation. Numerical modelling of
TIGARDAYE2—FEFTY v, BIHTHA plasma. Lighting.
A S Hideki Motomura
BEXEIDHDOLzODO 7S XA<EKEFHHBL TS X< Generation and control of plasmas and their diagnostics for
A - BUERTA industrial applications / numerical simulation
. ME EA Yoshihisa Ikeda
W e & a2 3, ﬁﬁﬁ‘rﬁjﬁ] b, ERpbEm L, ok Lighting and visual effect, Visibility enhancement, effective lumi-
ML, 7V 7 E Bl nance enhancement, color rendering property enhancement, and
glare reduction
Pl —8l Kazunori Kadowaki
BT MR OBERMEICET AN L BEE /LR Studies on high field conduction of polymer materials and high-
N =BT A% voltage pulsed-power application
EIFRAER Ryotaro Ozaki
WL E 0T 7 E OB M B O e Mo 2L LIS IS Research on optical properties of nano-structured liquid crystals
BI9 A WF7E 0 Flk B X OENT or polymers. Numerical simulation of light propagation in nan-
structured materials
. HE RE Tomoki Inoue
HNIAANFEZROTINT— R, AR TF7 7)) Ergodic theory on dynamical systems with chaos, Mathematical
DO F I FEEEWTSE Py foundations towards application of chaos and fractals
N




EFMUETNARTEREH

LWk ORI, S & & OIS, A
BHOTHEMEIEOC B OMER, 584K T B E DR %
&, HBEDP S TN ZEHE TRV HOMEZ T - T
WET,

@®Electronic Materials and Devices Engineering
Research activities cover the development of crystal
growth, optical characterization and application of
compound semiconductors, preparation of rare-
earthactivated phosphur materials, and fabrication of
semiconductor nano structures.

-
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Staffs and Research Fields

Sho Shirakata
Preparation and characterization of thin film compound solar
cells, and crystal growth and characterization of GaN, GalnNAs
and ZnO semiconductor. Optical properties and device applica-
tions of III-V semiconductors doped with transition-metal and
rare-earth impurities.

Tomoaki Terasako
Growth and characterization of metal oxide films and nanostruc-
tures for opto-electronic devices.

Satoshi Shimomura
Fabrication of semiconductor nano structures by molecular beam
epitaxy and application to optical and electronic devices.

Fumitaro Ishikawa
Exploration of new functional materials and structures based on
compound semiconductor epitaxial growth.
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€ Communication Systems Engineering

The research activities cover the signal processing for
high-density digital magnetic and optical recording
systems, investigation of fundamental properties of
subwavelength optical elements including holograms,
neural networks applications to signal processing, and
IoT communication systems such as power line commu-
nication and LPWA wireless based on spread spectrum
communication technology.
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Staffs and Research Fields

Shinji Tsuzuki
Research on IoT communication systems such as power line
communication and LPWA wireless based on spread spectrum
communication technology

Yoshihiro Okamoto
Research on channel coding and signal processing techniques to
achieve high density recording in digital information storage
systems

Yasuaki Nakamura
Research on error correction coding and iterative decoding
systems for information storage

#x  Hiroyuki Ichikawa
Investigation of fundamental properties of subwavelength optical
elements including holography and their application and
electromagnetic analysis of light wave propagation.

#31320234E 3 A3LH @ F BRI P2 DB 2R T
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Computer Science

T oday is the Age of Information, which is character-
ized by the contributions made by the Internet and
multimedia. In this society, the development of
techniques relating to information technology promotes
the advancement of the information oriented society, and
as a result this society demands the cultivation of the
most up-to-date techniques in information technology.
Thus both information technology and the resulting
society accelerate each other’'s development. In this
course, we aim to cultivate experts who lead the field in
information technology and its society, both of which are
in rapid advancement. Therefore in this course we
intend to conduct training in ultra-modern fields in
computer science based upon knowledge and techniques
obtained at the undergraduate level and centered on a
basis of information technology. There are three major
divisions in this course : Computer Systems, Artificial
Intelligence and Applied Computer Science, all of which
conduct up-to-date research and training in order to
cultivate creative engineers.

@ Computer Systems

Research fields of the Division of Computer Systems in-
clude dependable systems, software for high perform-
ance computing, software quality management, distrib-
uted and parallel processing systems, and networking

&Y, YATFAoEEEM L, Sk, SRl systems. Research aims at improving reliability, func-
OO EHIBLTWET, tionality, and performance of computer systems.
r N
HERELARAT ® Staffs and Research Fields
I Bt Shin-ya Kobayashi
SECLEE, SEHIALEE, EALE v F a7 T uk v ¥ Distributed processing, parallel processing and cooperative proc-
VT EEREBICBIIAY—ERX, TS —Ya Y essing.: Secure processing for distributed processing. Service
W, BN 7 va L and application on distributed environment. Distributed transac-
tion processing.
aE = Hiroshi Takahashi
IV a— Y DOFETEMERE, TARVI TR Design and Test of Computers, Dependable system design,
FLADEE, TATVINVIYATLDOT A MEZE, Digital Systems Testing and Diagnosis, Design of Digital Systems
— P2 TRABSEICELETA VIV AT LADKE using Hardware Description Language
EE =E Yoshinobu Higami
VLSIOEEr, T A N, 3 Design, Test and Diagnosis of VLSI Circuits : Test Pattern
TAMNY — VR, T A NESALEGT, VLSIREETCAD Generation, Design for Testability, CAD System for VLSI Design
VAT A
BE & Hiroshi Kai
MW HEO Y A0 ET7 VT XN, Bl - BNEE Researches on systems and algorithms of Computer Algebra,
FHEE:, RV 7MY 27Oy T REEE IR especially symbolic-numeric hybrid computations, middleware
V2T DOWEBIPAYy T =2 F 2 7 14I12H and network security.
3 5%
=i B— Keiichi Endo
7 REyZ7Ay b=, ¥T7V—¥T7 Ay hT—7, Ad-hoc networks, peer-to-peer networks, sensor networks.
RV SV Ryl
fEor Wb Tsutomu Inamoto
PIERYFEERD Y A T A kB b oA B iR EAL, Mathematical and/or practical system optimization : mathematical
BIWETEE:, AP a—) AT 4 7 A, W—)VR—2Z, optimization, dynamic programming, meta-heuristics, rule base,
I L R— 7 8475 [ E and elevator operation problem.
F  HS Senling WANG
VLSIOT A M B LT A MESILEEHIE T 5205 ® Test and Design-for-Testability for VLSI
\ J
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@ Artificial Intelligence

We are working on the following areas: Knowledge rep-
resentation and inference systems on computers; pat-
tern recognition and clustering by neural networks; im-
age processing ; watermarking technology of images for
copyright protection; encoding methods for information
security ; virtual reality ; natural language processing;
and machine learning.

-

~
BEREMRAR Staffs and Research Fields
* MR Eig % Yoshio Yanagihara
B4 3 RCH G LE, GPUa v Y a—54 V7, Y Time-sequenced 3-D image processing, GPU computing,
7725 Ur7, GUIL, N=FxVUTT4 refactoring, GUI and virtual reality.

_E £ Takashi Ninomiya
FRSRELEE & #8022 - SREEN R S X AR Natural Language Processing and Machine Learning: parsing
AT, —2—I WAy bI—27 ZHWI-BRSELH for linguistically sophisticated grammars and natural language
([E A RNT, BEMEIER, ~ V' — FIVEEMEIER, + processing based on neural networks, including named entity
Y7 a RS recognition, machine translation, multimodal machine translation

and captioning.

FR EF=E Toshiyuki Uto
<IVF AT A TR WKL, Y —T Ly b, Multimedia Signal Processing: image compression, wavelets,
TANETINY T, 3 IRICERLEL filter banks, and 3-D graphics processing

HF & Shun Ido
N—=F ¥ V) T7VT4, La— A4 V¥ Tx—2A, Virtual Reality, Human Computer Interaction, Image Coding,
WG 5L, 2 v ¥a—2 ¥ gy, H{GULE Computer Vision, Image Processing.

AT &= Koji Kinoshita
Za2—=F VA y bT =7 OHlE~DH, BEWAD Application of neural networks to control. Detection and
e & BBk tracking of moving ovject

—& IEHE Masaharu Isshiki
HRRHBE N =2—=F VY N T =7 DR L ZD Research and application of image processing and neural
e H networks

J
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@ Applied Computer Science

1. Applied mathematics, and basic theory and algo-
rithms of computations in science and engineering :
partial differential equations, their numerical solu-
tions and numerical conformal mappings.

2. Scientific computer simulations for natural sciences :
parallel computing, high-performance computing,
grid computing, performance estimation model and
performance evaluation.

3. Information network and data processing for science
and engineering. Applications of information net-
work, software technique, distributed database.

4. Cognitive science: pattern cognition, human infor-
mation processing.

5. Applications of multimedia information, contents
production, coding, processing and service systems.

( N
HEREHRAE Staffs and Research Fields
sox  (PiE 7 x%  Hiroshi Ito
R - B nSGELE G, S EsL i R Mathematical Physics : Mathematical scattering theory,  In-
verse scattering problem
neE %2 Minoru Kawahara
THEWwEE Ay b=, BHREBEVAT L, T— Informatics : information networks, information and communica-
<A =7, TEERRE tion system, data mining, information and communication
supports.
HO —A Kazuto Noguchi
- BHWEEAY T =2 HBTFNNL X, BBV A Optical communication systems and applications: optical devices,
TN, B ERE optical transmission systems, telemedicine.
fIE #\A Hirohisa Aman
FEiEW Y 7 b 2T L% V7 v T A M) 7RI Empirical software engineering : software quality quantification
SAV7 My 2T EOEREA, WETETNVICX A using software metrics, and statistical model for quality
BRI - assessment/prediction.
ik fOsd Kazunori Ando
A s 7 Loy 2V —F1 VN —VEHE Mathematical Physics: Scattering theory and inverse scattering
ORLEL R, RO EEL R problems for discrete Schrodinger operators on graphs
[@EF X Dai Okano
BT & - Ry i o B, muE b, A Numerical Analysis: Numerical method for partial differential
D ERE D% W7 EEGE equations, optimizations, the method of fundamental solutions.
2H A3E Hisayasu Kuroda
BVERERIE MR BMEETA T A 75 ) OB, HE High performance Computing: Development of high perform-
CPUZ W7 KRHBEEEY I 2V —2 a3~ ance numerical library, large-scale numerical simulation on
multiprocessors.
o Hisashi Morioka
AP 0 AT MV - FELPRES, URE, v a2l — Mathematical physics: Spectral and scattering theory, inverse
TA4 v =N, ST ORI —2 problem, Schrédinger equation, quantum walk.
N Y
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Advanced Course for nformation and Communication Technology Specialists

C ommercialization of the Internet and cellular
services made revolutionary changes in lifestyle.
Information and communication engineers have been in
great demand since then. Companies are now required
to act in compliance with laws and regulations and to
protect intellectual property as well as to maximize their
productivity and benefits.

Responding to the social demand, we not only teach
Knowledge on ICT and also give business-related lessons
such as Lecture in Information and Communication
Technology', Project Management', ‘Engineering Eth-
ics’, and ‘Intellectual Property and also give project-
based learning such as ICT System Design and Practi-
cal Work Experience in Industry , which enhances busi-
ness potential of students. In classes Practice in Infor-
mation and Communication Technology’, the students
will develop their own information system as group
work and acquire communication and presentation skills
during the classes.

( N
HELEHENS ® Staffs and Technical Fields
IMF Bt Shin-ya Kobayashi
ICTARY ¥ A MFRI—AE Course Director of advanced course for information and
communication
FOit, BFERIFZFEHRNCHREERAT 7z The following professors are responsible for the classes
F—DLUTDHEDHBZIBEHT B, of this Course.
[EA  &F3h Yoshihiro Okamoto
=E B Hiroshi Takahashi
BFO —A Kazuto Noguchi
L =E Yoshinobu Higami
FR HFE Toshiyuki Uto
BE & Hiroshi Kai
EH AFE Hisayasu Kuroda
LT Shinji Tsuzuki
AT EZ Koji Kinoshita
=i B— Keiichi Endo
N J
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Mathematics, Physics, and Earth Sciences

it e

Research fields and staffs

ERDBAR, ROVEDEFLEROTEARICEUT
Kz, AIERAM, RABEALSEORERNSERUCSE
BRIIFUIPERICEITICTAERIESN, NED
EIRIEIKITH D EBX EITRIGIHAEDT L X ICHS
NadFk3IC, BROVEZRSHMSERICESET
MBF OEANFHEEUTHRZ ERIFHDNTOS,
FE, O—~YDITLFDXIFHeTr M EHEIC, #HaZ
NI FADAEEUCES R (WTRYEDEER), TUZDX
[fe 1 EHiglc, ARAEAXNILDBN DR FEERETD
BE, HF - KNFOERERS, RALDHIRNEMEE
ERFT I DHIKBENEELI DTS,

HIENERZERE, BROERBMZDOHT, BFZE
MR T DEIEN T, MIEZEHRT I SERIENZ - Wit
M, HIRRFZEH T I SHERELF D3 TR (3FBEE)
NBED, BRIRRICHWH SNTUSER 2 TFRRA D
FRIDERICEH, ENZNODHTIRICL\DER™
BORAZBRIEUCLD,

Since ancient times humans encountered nature with great
curiosity. Needs of measurement of land area and astronomical
observations of stars have naturally led to the creation of
mathematics, the subject area that has developed quite systematically
already during Greek era. Thales (624-546B.C.) advocated that the
origin of material substance is water, and since then the ever
continuing effort to find the origin of nature still determines principal
directions of development of modern physics. The discovery of stone
attracting iron called Magnes (etymology of Magnet) by Lucretius
(957-517 B.C.) and observation of the volcano Vesuvius by Plinius
(23-79A.D.) have become the foundation of Mineralogy and
volcanology, two principal subjects of Earth science, the discipline
studying the inner structure of the earth.

The Department of Mathematics, Physics, and Earth Sciences
consists of 4 laboratories (Mathematical Sciences, Fundamental
Physics, Solid State Physics, and Geodynamics and Geoenvironmental
Science) , and its dedicated research staff strives for discovery of
hidden laws of various natural phenomenons in attempt to find
solutions of problems arising in numerous subject areas of modern
fundamental science.
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Mathematical Sciences

T he human activity in Mathematics has a long history

since Greek ages, and is still developing itself. Mathemat-
ics can also serve as a basis of several other sciences,
such as Physics, Chemistry, Biology, Computer Science,
Engineering and Economics. Our course of mathematical
science covers not only classical fields of mathematics
(Algebra, Geometry, Analysis) but also applied fields
such as Information mathematics and mathematical fi-
nance. Students are expected to acquire wide view and
clear mind in mathematical science, which can be
realized as activities of researchers, teachers and engi-
neers in the future.

®Mathematical Sciences

We research on various aspects of mathematical science.
Main subjects are algebra such as number theory and
representation theory, theory of topological groups and
topological spaces, theory of differential equations, prob-
ability theory with applications to finance, applied

(B FRAT R0 W R G FRHT 72 & O S, 75 Ll T"\/‘ﬁ‘??@ mathematics such as numerical analysis and time series
e xiroTWwET, analysis.
p
HEREEARNE Staffs and Research Fields
EBE #H— Shin-ichi Oguni

FEnT A o7 & F A F R RE R

4= kYU B. ¥Yv2<7 b7 (Shakhmatov D. B.)
PLAHHE B X O IR O LA 7% O TFSE

wx TR fAth
AR RN X s W6 e W XN

wx )l tEA

BGHBICB T A2WEOFH X B L ZRITEROR

& ml%w# PMEIIBTAEY 7 YT, T
WIRETE ¥ AT L OW%E

TEH B
Bl (RN, PRESFBL & LBE)

fivE Hith

RS AT

Py E3
WA

i 6
AR 8 i

all &%
i & BT

g B
9 HREWT 7o —F

o =8
R 0 5 R o ge B X OEARE Navier-Stokes
FHREAANDIEH

WHl 7t AL ZFoRo#EEC

BE 85

Noncommutative geometry and geometric group theory

Dmitri B. Shakhmatov
Investigation of topological structure of topological groups and fields

% Takuya Tsuchiya
Numerical analysis for elliptic partial differential equations

%% Yuji Nakagawa
Recognition of moving objects and 3-dimensional shape in
computer vision, Software development for high energy physics,
Web based distance learning system

Miki Hirano
Number Theory (Automorphic Forms, Automorphic Representa-
tions, and their L-functions)

Masaya Matsuura
Time series analysis

Takamitsu Yamauchi
General Topology

Yoshinori Yamasaki
Analytic number theory

Yasushi Ishikawa
Probability and stochastic analysis

Hiroshi Ohtsuka
Algebraic approach to parallel processes and their communications

Shigenori Yanagi
Studies on nonlinear partial differential equations and its applica-
tion to compressible Navier-Stokes equations

Hiroshi Fujita
Descriptive set theory

#O%1320234F 3 I3 H E45BM P2 OB 2R,
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Physics

p hysics has been the basis of the development of
modern science and technology. This course covers the
research areas of various scales, from elementary parti-
cles to the whole universe and from fundamentals to ap-
plications. We have active collaboration with research-
ers of other institutes. It consists of two subcourses,
fundamental physics course and condensed matter and
plasma physics course.

@®Fundamental Physics

Theoretical and experimental reseaches on fundamental
problems in physics are performed. The following
branches are covered in the activities: foundations of
quantum theory, quantum field theory, gauge theories,
investigations of the structure and the evolution of the
universe theoretically and by the observation of X-rays,
visible radiation.

p
BEREMRAT ® Staffs and Research Fields
K oo BA % Hiroto So
WO, &1 — DG ERonHE, B, Challenge for particle physics, by field theory, lattice gauge
FARZERE LTilis T, M (R T) oRo theory, higher-dimensional theory, supersymmetry and high
HOHLZEZOFEMNEHEHPLT L power computers.
FERX AKX Hisamitsu Awaki
FHOME, MELOW%E, FFICFEHXME H w25l Study of structure and evolution of the Universe. In particular,
OIGEVEDOIZE D L OB EE OIS study of active Universe through cosmic X-ray emission, and
development of instruments for X-ray observatory.
58 E— Yuichi Terashima
FHICBTLETANT—HROMTE, FICFHOM Study of high energy phenomena in the Universe. In particular,
& &AL, Ty 7 A= VoI observational study of black holes and the structure and
evolution of the Universe.
RE & Tohru Nagao
UL BE KT I v 7 k= VO & EL, B IUF Observational studies on the formation and evolution of galaxies
H OB 5 5 Bl AT s and supermassive black holes. Studies on the chemical evolution
of the Universe.
EREE  Hl Takeshi lizuka
IR B OBERIIIZE, 7 7 A N2 EIZBT 5 Theoretical studies on nonlinear waves. Gap solitons in optical
Fyroy VY by, 75 by 7B AHETE fiber. Coupled mode theory in photonic cristal.
— R
kK Tohru Shimizu
THT I AW E, KR, BEBAEEABEICH Space plasma physics, fast magnetic reconnection based on MHD
T A ETTARB & OGRS 7 MG & FUEEH and kinetic theory and numerical studies.
HaE B Masaru Kajisawa
U O & #AL OB ATZE, 4RI o R B Observational studies of galaxy formation and evolution. History
JOUHEERBICE T 505t of star formation and mass assembly of galaxies.
wE R Yoshiki Matsuoka
P ERTIT v 7 R—, TNHZHNITLTLFHD Observational research on the evolution of galaxies, supermas-
HEALIZ BY 3 4 B A7 sive black holes, and the Universe.
bR KE Koji Kondoh
WRMA Y I 2V —a v EREBN T — & T X Study of magnetic reconnection in space plasma using
LFEH T I A< O KRBEBISE S O3 ® magnetohydrodynamic simulation and spacecraft observation.
.
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®Condensed Matter and Plasma Physics

Various phenomena concerning condensed matters are
studied theoretically and experimentally. Special inter-
ests are taken in (1) dynamical theory of phase transition
in nonequilibrium open systems, (2) theoretical study of
self-assemblies in solution, (3) theoretical study of
strongly correlated electron systems, (4) experimental
studies of magnetic and optical materials, and (5) plasma
physics in liquid.
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* Staffs and Research Fields

® and protein.

Kazuhiro Fuchizaki
Theoretical treatment on chemical physics of phase equilibria
and relaxation kinetics.

Tsunehiro Maehara
Experimental study of plasma in liquid

Kensuke Konishi
Low temperature physics and statisticalmechanics on magnetic
materials. Experimental studies of magnetism ; Fundamentals
and Applications.

Masaaki Nakamura
Theoretical study for strongly correlated quantum systems and
topological materials, such as Tomonaga-Luttinger liquid, low-
dimensional magnet, quantum Hall effect, graphene, and topologi-
cal insulator.

Hisao Kondo
Study of physics on photo-excited states of solids. In particular,
experimental studies of cavity-polaritons in microcavities.

Tatsuhiko Miyata
Liquid state theory on structure and thermodynamics ;
Theoretical study of self-assemblies in solution such as micelle
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Earth’s Evolution and Environment

T he educational and research aim of this course is to

understand our Earth with a 4.6 billion-year history.
Geological, geophysical and oceanographical approaches
are adopted to pursue this aim.

@®Earth’s Evolution and Environment

The main research subjects of this division are to
elucidate the history and the law of changes and
evolution of the Earth, and to analyze the dynamic
properties of the Earth. Our current interests concern
the structural and evolutional process of the Earth,
evolution of vertebrate animals, crustal movements, the
petrologic and rectonic structures of the island arc
mobile  belt, the crust-mantle interactions, the
environmental changes of the Earth, the transitions of
the ocean, the physical and dynamic properties of the
deep-earth materials.
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Staffs and Research Fields

Rie S. Hori
Geological and paleontological studies on deep-sea sediments and
paleoenvironment.

Takehisa Tsubamoto
Evolution, paleobiogeography, and paleoecology of land mammals
during the Cenozoic. Excavation, description, and paleontological
study of vertebrate fossils.

Takashi Okamoto
Evolution and paleoecology of fossil mollusks, especially in the
theoretical modeling of ammonoid shell morphology and morpho-
genesis during the Cretaceous period.

Nao Kusuhashi
Vertebrate paleontology focusing on the evolution and early
history of mammals during the Mesozoic.

Masayuki Sakakibara
Based on the viewpoint of interactions and feedbacks among
biosphere, hydrosphere, atmosphere, and lithosphere, (2)
interaction between microbial activity in the crust, (b) igneous
petrology of tephra, and (c) technological development of
phytoremediation.

Satoshi Saito
Petrology and geochemistry. Granite petrogenesis. Evolution of
arc and continental crust in convergent margin.

Greaux Steeve
Elastic and thermal properties of rocks and minerals applied to
the study of the Earth and planetary interiors.
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® Staffs and Research Fields

Yoshio Kono
Experimental study of magmas under pressure using high-
pressure synchrotron X-ray measurements

Yu Nishihara
Experimental study on transport properties (such as rheology)
of deep Earth materials.

Tomohiro Ohuchi
Rheological properties of rocks under high pressures (e.g., creep
and fracture strength, seismological properties) and processes of
microstructure formation

Takeshi Sakai
Study of equations of state of terrestrial planet materials using
laser heated diamond anvil cell

Masanori Kameyama
Mantle Dynamics; Studies on flows, deformations, and evolutions
of the Earth'’s interior based on the computational fluid dynamics.

Taku Tsuchiya
Theoretical and computational study of minerals and modeling
the Earth and planetary interiors.

Jun Tsuchiya
Computational study of the existence and its effects of volatile
elements in the Earth’s interior.

Haruhiko Dekura
Theoretical condensed-matter and computational physics on
electronic-structural, dynamical, and transport properties of
deep Earth and planetary materials

Xinyu Guo
Simulation of the Kuroshio, Interaction of the Kuroshio and
coastal water, Marine environmental prediction of Seto Inland
Sea

Akihiko Morimoto
Studies on variability in ocean currents using remote sensing and
hydrographic observation, and material cycle in coastal seas.

Michinobu Kuwae
Long-term variability of ocean-atmosphere-ecosystem: regime
shift and fisheries productivity dynamics.
Late Holocene climate dynamics on centennial timescales in the
North Pacific.
Impacts of transboundary pollution and global warming on
marine and lake ecosystems.

Naoki Yoshie
Studies on marine lower-trophic level ecosystem and biogeo-
chemical cycle using field observation and ecosystem modeling
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Chemistry and Biology

RFORFLNIICHITSHEZEDEMTOIHRMEDFESR - Bl
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[CERIFEMZETEDURIRDDTELEmDLEBHERF LA
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ZLOHRECEEUCER. UDU, EXDRE(S, BENEZTIRE
[CHREU, EBEDERERICHEBES X, NRZSOENDLEEFZ
BPUCLi3.

RERIZE, RFORFENRETOME, LonttF€ UCERRIRIE
MRICFEDNBDHBVIRETEINTDMAHEZEERST, TDK
RERAREREOFRCRIRSTSED[CHRR SAE. €DEDIC,
TEY(F, N FEFOMBCFEEHBMAIT IS MEREERF
SBEE |, BRI, 1=, atE, BREFSEHBMANT IS
MEepBERIFERE ], MRRENZ, £HZ, HFERGE, MENFSZ
BEMANBTE TSI EMMAERZEE ], BNDTESROER,

MEMOESL, BEOEERENF ST HRERTRN B LT EREIRE
IS EBEE | DAFEEE TR ST LD, ZFBEE[FENZNDRIFDIHATE
ERRECUDCEEIC, HEICHIDEEL, HIULWRRICIIOEES
NBFOHRPHEEZSH I, BRIDZTZER S,

BN

Recent remarkable advances in chemistry and biology at the atomic and molecular levels
have not only made a great contribution to human life through industrialization of the
results but laid the foundation for molecular approaches to varied biological phenomena.
Many new techniques such as artificial manipulation of genes and cell-free protein
synthesis are worthy of special mention and they have brought about great achievements
especially in life science. The industrial development supported by advances of chemistry
and biology, however, has begun to discharge many toxic substances into the
environment, then causing undesirable effects on ecology and organisms including human
being now threaten not to live well.
In view of these, this division was organized to integrate or compound the research and
educational areas of atomic and molecular sciences, life science and environmental
sciences. An eventual purpose of this division is to create new expanding research and
educational fields for settlement of today's subjects. The research and educational fields
are grouped into four subdivisions under the following headings.
Functional Material Science: Molecular Chemistry, Physical Chemistry
Molecular Science of Life Substances: Inorganic Chemistry, Organic
Chemistry, Biochemistry, Analytical Chemistry.

Sciences of Biological Functions: Cell Biology, Physiology, Molecular
Genetics, Microbiology.

Sciences of Ecology and Environment: Sociobiology, Aquatic Ecology, Evolution of
Microbes.

Each subdivision is expected to educate and research from a new viewpoint in intimate
collaboration with other subdivisions as well as to develop its own research field.
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Molecular Science

T his course conducts fundamental and advanced
education in molecular science that includes subjects
ranging from electronic properties of individual molecules,
which account for the physical and chemical properties of
molecules, to static and dynamical properties of molecular
assemblies with macroscopic size. The course consists of
physical, structural, analytical, organic, inorganic, biological,
environmental and some other branches of chemistry in its
central part and has a close connection with material
physics, biology, medical science, agriculture and engineer-
ing. Basic lectures at a high level and advanced seminars
on the most recent progress in molecular science will be
offered to students so that they may broaden and deepen
their knowledge to increase their abilities in scientific
studies and industrial activities. Students will acquire high
skills to develop a scientific research and keen insight to
find out new scientific problems through participating in
one of leading research projects related to, for instance, fast
chemical kinetics, molecular magnetism, photon-molecule
interactions, novel synthesis of highly functionalized organic
compounds, new analytical method of proteins, gene ma-
nipulation for analysis of structures and functions of
biomolecules, and search for unknown natural organic
compounds with physiological activities, and education of
the temporal and spatial variations and bioaccumulation
mechanisms of persistent toxic contaminants.

@®Functional Material Science

Elementary steps in physical processes and chemical reac-
tions in many substance systems, such as dissociation, ioni-
zation, association, and so on, are investigated under various
conditions, that is, at very low temperature, at high
pressure, and upon photoexcitation. Profiles and interactions
of the reaction products, electrons, ions, atoms, radicals, and
crystals, are analyzed at the atomic and molecular levels.

fFoTwEd, Based on these researches on fundamental chemistry,
synthesis of new functional materials are conducted.
( R
BEXRLHRAT Staffs and Research Fields
= =a Ryoji Takahashi
L IVE SR O A K & AR - it e LTo Synthesis of novel porous metal oxides and design of their
Here ikt functionalities in adsorption and catalysis
xx (kig AF % Hisako Sato
* IV EEEROEREILOITIE Studies on the functionalization of chiral metal complexes
ik (R Toshio Naito
R TTEAR DY PEREA & Fr iR R %R Physical properties of low-dimensional solids and their novel
functions
INR Bt Keishi Ohara
lﬁbi/ﬂ(ﬁgﬁ% WHMT I HNVOME, LB LA Properties, reaction processes, and spin-dynamics of excited state
¥ A4F3I7 A molecules and short-lived radicals
== = Takashi Yamamoto
FEREM: T BRI BT A EAEH o8 & ==Yk Physical properties of molecular solids and high-pressure
experiments
BEA #X Takuhiro Kakiuchi
ZARB LKA T OWNBRETEY 4 F 327 X Dynamics of core-excited molecules and surfaces
ki % Fumiya Sato
TR & il L - BB LY O &% B L AN —fil Morphology-controlled synthesis of metal oxides and its applica-
WS & LTonH tion to heterogeneous catalytic reaction
\ J
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@®Life Material Science

The research projects in this division are aiming to un-
derstand the natural phenomena in molecular level, par-
ticularly the functions of organic and biological materials,
by the collaboration of researchers in the fields of or-
ganic chemistry, biochemistry, analytical chemistry, and
environmental chemistry. Some examples of the pre-
sent research projects are; structural studies and crea-
tion of functional molecular materials, synthesis of func-
tional organic materials, development of new analytical
method of proteins, synthesis of artificial receptors for
the signal transduction in organisms, synthesis of artifi-
cial metalloenzymes, analysis of the mechanism of bio-
logical adaptation to environment, and chemical analysis
of trace substances in organisms.

P
BEREMRAT Staffs and Research Fields
FEH =E Hidemitsu Uno
AEFEHEALE Y B X R RRRETE A B 0 AR o & i Synthesis of bioactive compounds and highly functional materials
7 of organic dyes.
ExR Eth Tatsuya Kunisue
FIVE VR 2 B9 A EREG G E O 50 3B Development of analytical methods for novel environmental
5 L BB~ OB contaminants with hormone-like activity and its application to
ecotoxicology
BEE R Tamotsu Zako
TR EDGT LRV TORRE - BB X O Nano analysis of molecular properties and functions of proteins
J STt g
#  8hE Hiroyuki Tani
W2 AT LA BAERILEWOEK, ks ki Investigation of novel functionalized organiccompounds con-
B9 2 1FoE cerned with their syntheses, structures and physical properties.
SlE FX Yoji Shimazaki
AEAREE SR OTEVE & S O MR AT 2B 3 A F5E Comprehensive analysis of the activity and structure of biological
enzymes
ZiE =P Miwa Sugiura
oAb NI BIE RO 5Tk & BERIC B 3 2 WF %t Studies on the molecular structure and function of Photosystem
I
NI BE] Atsushi Ogawa
A A G AT 22FH L LN, F 5727 0 Development of new biotechnologies based on cell-free systems
U — DR
=4 = Makoto Kuramoto
HECEAE Y O e 9 B YNGR o R s L AR RE ST Isolation and structural elucidation of bioactive compounds from
% 9E marine organisms.
B it Tetsuo Okujima
P RENE m BT E M B O Ak & R REBH I Synthesis and properties of conjugation-expanded porphyrins and
phthalocyanines aimed for the creation of functional materials
= Masayoshi Takase
LW n BRI O & BRREHIR Synthesis and characterization of novel m-electron systems
# = Shigeki Mori
n T2 728 k&R R0 &k & Wk Synthesis and properties of unique metal complexes utilizing
conjugation compounds
BRI &= Kei Nomiyama
WA AEMNICRE T A8 a7 AbEY RN EhE & Metabolic disposition and risk assessment of organohalogen
) 2 7 S compounds in wildlife
N
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Biology and Environmental Science

T he research and educational aim of the Course of Bi-

ology and Environmental Science is an overall under-
standing of living organisms, earth environments, and
the relation between them. The present Course con-
sists of two divisions (sub-course) as follows :

@®Sciences of Biological Functions

Aiming at the comprehensive understanding of biological
phenomena, we are trying to analyze a variety of structures
and functions of living organisms at the molecular and
cellular levels. Researches are focused especially on
morphogenesis of plant cells and organs, adaptive responses
of plants to environments, early development of animal
embryos and evolution of brain morphology in vertebrates.

p
HEREHRAT Staffs and Research Fields
x HE G % Masahiro Inouhe
W O R & #IsaE S, A, A RV E U RRRE O Growth, adaptation, metabolisms and phytohormone actions in
7 plants.
#E ZAI Yasunori Murakami
BHEEW) O R R OHELICEE T AR, 5F5% Evolution of the vertebrate brain: comparative and developmen-
HEEIOESE tal analysis.
£ B Yasushi Sato
EEMEY OMIES, THEBIEKS X O REIRE T Cell differentiation, morphogenesis, and environmental responses
A HF5E in higher plants.
{EAE #* Yoh Sakuma
KR IMEEREDEALIZ T AP DOIRE, ¥ 7 Molecular response of higher plant to water and temperature
{£3E stress.
=HE a5k Hiromi Takata
MBI ONIEOILEBIEEE L PHEREKICO VT Morphogenesis and organogenesis of echinoderm embryos dur-
o, JHEER, Mk, o FHRENTge ing early development.
EH B Tsuyoshi Kaneta
FERI OFMNEE OB X UH ANV E VX D EE Functions of cytoskeletons in plant cells. Mechanisms of plant
TN B3 A P9t growth regulation by phytohormones.
EBHEETF Makiko Fukui
Rz L E L2EE B o s A5 o Comparative embryological studies of arthropods, with special
reference to the insects.
N
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@®Ecology and Environmental Sciences

The major purposes of researches in this division are to analyze
the interactions between living organisms and environments,
and to elucidate the dynamic changes in the biosphere. The
research field includes the following themes; inter-specific or
intra-specific interactions between aquatic organisms, ecology
and evolution of microorganisms, material cycle in the aquatic
ecosystem, and toxicity of chemical pollutants to organisms.

Ve N
HEREHARAT Staffs and Research Fields
a2l XA Hisato lwata
Ao Faa Y — LERBEERYEICK S Ecotoxicology of wildlife and species-diversity of disruption of
ST A s S R R D & EL o Al 26 R cellular signaling pathway by environmental chemicals
) B BIEE s Toshiyuki Nakajima
A T IVAERER % W 72 AW A LS R O ST Experimental analysis of relationships between evolutionary
processes and ecological interactions using microbial model eco-
systems.
HE BF4E Mikio Inoue
TN BT 5B EAER B X OBRERE & O T Analysis of habitat structure and biotic interactions in stream
communities.
s B— Shin-ichi Kitamura
WAEBRBE LI L A AR AYERAE A = AL ITHT Outbreak mechanisms of fish infectious diseases by marine
L fge environmental changes
iy B Kei Nakayama
BEWREEE A ML AR 5 A0 RIS S OBt Analysis of biological responses to multiple environmental
stressors
o BE Hiroki Hata
A OFE R B4R & L B IC D W T o A TBEMITZE Ecology of marine organisms, especially on species interaction
and coevolution
\ J
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Special Graduate Course on Disaster Mitigation Study for Asian Students

T he main research objectives of running the Special
Course on Disaster Prevention Study for Asian Students
are to understand and elucidate characteristic features
of natural disasters in Asia and to develop their
preventive measures, while the educational motto stands
at producing first class researchers and technical
experts with frontier research capabilities and advanced
knowledge in the field of natural disasters. The
research topics in this course mainly include landslide
hazards, flood hazards, earthquake hazards, coastal
hazards, structural damages, information dissemination,
and related fields.
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Professors and their research areas

Isao Ujike
Mass transport properties of concrete and crack, time-dependant
behavior of deformation and crack in reinforced concrete
members

Shin-ichiro Mori
Seismic response of structures in context of structural/geotechnical
earthquake engineering, Major research topics are: non-linear
dynamic soil-structure interaction, liquefaction effects on pile
foundations, analysis and modeling of string ground motion, earthquake
damage investigation, and their applications for disaster prevention

Mitsu Okamura
Geotechnical engineering, Liquefaction prevention technique,
dynamic behavior of ground, earthquake resistant design

Ryo Moriwaki
Urban climate formation process, Water circulation in the basin,
Utilization technology of renewable energy

Hirofumi Hinata
Development of tsunami disaster mitigation technique based on
oceanographic radar and numerical simulation. Research on marine
pollution caused by plastics in terms of physical oceanography

Hideaki Yasuhara
Mechanical and hydrolical behavior of fractured rock masses
under coupled thermo-hydro-mechano-chemo fields

Keiyu Kawaai
Electro-chemical techniques for assessing durability performances,
structural integrity of reinforced concrete and effect of repair
including self-healing of concrete

Keiji Ogi
Study on monitoring of processing and machining, prediction of
deformation and damage, and assurance of strength reliability of
polymer composites such as carbon fiber reinforced plastics

Masaya Nakahara
Advanced combustors of hydrogen fuel and the prevention of
potential risks in a future hydrogen society from both aspects of
the clarification of basic phenomena and technical developments

Satoru Shibata
Control systems of intelligent machines for coexisting with humans

Shin-ya Kobayashi
Distributed Processing, Parallel Processing, Cooperative Processing
and Its related area: Secure Processing, Distributed transaction
processing, Personalized Information system and also including ICT
and its application for shifting to an information-oriented society

Netra Prakash Bhandary
Geo-disaster mitigation and hazard assessment, landslide creep
mechanism, and residual strength characteristics of clayey soils
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Special Graduate Course on Advanced Sciences

T he curriculum of this course is specifically designed
for students to acquire not only highly specialized
knowledge and skills, but also, fundamental competency
for researchers, such as, originality, ability to find
problems and means of solving them, leading to the deep
insight based on the wide-range viewpoint covering
various research fields and potential to be a key-person
in the world-wide researcher’s community.

@ Environmental Sciences

This division conducts, on the basis of physics, chemistry
and biology and their interdisciplinary field, cutting-edge
studies on the structure and variation mechanisms of the
environment and ecosystems in coastal waters and their
related environmental issues, and pollution and toxic
effects of hazardous chemicals on a regional and a global

BIHESE - BUEALSE - B A E R T LT E T, scale. .Studen.ts can mamly. study enV}ronmental
dynamics, environmental chemistry and environmental
biology.

- N

HEREHRAE ® Staffs and Research Fields
2B HF Xinyu Guo
HuloyIalb—3v a3y, BlEiBREsoME R, Simulation of the Kuroshio, Interaction of the Kuroshio and coastal
T PN O T R ERBE water, Marine environmental prediction of Seto Inland Sea
A BE Akihiko Morimoto
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Studies on variability in ocean currents using remote sensing and
hydrographic observation, and material cycle in coastal seas.

Michinobu Kuwae
Quaternary sciences, long-term variability of climates, marine
and lake ecosystems

Hisato lwata
Ecotoxicology of wildlife and species-diversity of disruption of
cellular signaling pathway by environmental chemicals

Tatsuya Kunisue
Development of analytical methods for novel environmental
contaminants with hormone-like activity and its application to
ecotoxicology

Kei Nomiyama
Studies on species-differences of xenobiotic metabolic capacity for
environmental pollutants in wildlife

Shin-ichi Kitamura
Outbreak mechanisms of fish infectious diseases by marine
environmental changes
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@®Earth Science and Astrophysics

This division aims to nurture the researchers who have
advanced knowledge and research competency through
the studies on the structure and dynamics of the Earth,
planets, and universe in GRC and RCSCE. The division
consists of four terrains of high-pressure mineralogy,
theory of Earth and planetary materials, galaxy
evolution, and X-ray astrophysics.
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Staffs and Research Fields

Taku Tsuchiya
Theoretical and computational study of minerals and modeling
the Earth and planetary interiors.

Hisamitsu Awaki
Study of structure and evolution of the Universe. In particular,
study of active Universe through cosmic X-ray emission, and
development of instruments for X-ray observatory.

Yuichi Terashima
Study of high energy phenomena in the Universe. In particular,
observational study of black holes and the structure and
evolution of the Universe.

Tohru Nagao
Observational studies on the formation and evolution of galaxies
and supermassive black holes. Studies on the chemical evolution
of the Universe.

Masanori Kameyama
Mantle Dynamics; Studies on flows, deformations, and evolutions
of the Earth'’s interior based on the computational fluid dynamics.

Yu Nishihara
Experimental study on transport properties (such as rheology)
of deep Earth materials.

Jun Tsuchiya
Computational study of the existence and its effects of volatile
elements in the Earth’s interior.

Tohru Shimizu
Space plasma physics, fast magnetic reconnection based on MHD
and kinetic theory and numerical studies.

Masaru Kajisawa
Observational studies of galaxy formation and evolution. His-
tory of star formation and mass assembly of galaxies.

Yoshiki Matsuoka
Observational research on the evolution of galaxies, supermas-
sive black holes, and the Universe.

Yoshio Kono
High-pressure synchrotron X-ray experiments and study of
magmas under pressure

Takeshi Sakai
The experimental study of equations of state for Earth-Planetary
materials under extreme pressure.

Tomohiro Ohuchi
Mineral physics: Experimental studies on plastic/brittle behav-
ior of minerals controlling the occurrence of earthquakes.
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@ Life Sciences

This division provides education programms focusing on
protein sciences, and has four main lecture contents that
are grappled with in Proteo-Science Center: infectios
molecular science, photo-life science, molecular life sci-
ence, and protein function science.
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Professors and their research areas

Hiroyuki Hori
Structures and functions of nucleic acids and proteins related to
expression of genetic information

Eiji lhara
Development of new method for polymer synthesis

Kazuyuki Takai
Reconstitution of protein synthesis

Hidemitsu Uno
Synthesis of bioactive compounds and highly functional materials
of organic dyes.

Tatsuya Sawasaki
Functional proteomics using wheat cell-free system

Miwa Sugiura

Studies on the molecular structure and function of Photosystem
II

Atsushi Ogawa
Development of new biotechnologies based on cell-free systems

Hiroyuki Takeda
Technological development for antibody therapeutics

Eizo Takashima
Structural and functional analysis of plasmodial proteins
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o BT 2fH97%l Graduate School of Science and Engineering
https : //www.eng.ehime-u.ac.jp/rikougaku/

o IBZER  Faculty of Science
https : //www.sci.ehime-u.ac.jp/

o TR Faculty of Engineering
https : //www.eng.ehime-u.ac.jp/

o T ERMIERORAE E TS =>/F — Center for Naval Architecture and Ocean Engineering
https : //www.naoe.eng.ehime-u.ac.jp/

o T ERMiEEEaEM Al Z> 5 — Center for Advanced Materials and Manufacturing Technologies
https : //cammt.eng.ehime-u.ac.jp/

o TEEMBHEEE i Tt/ — Innovation Center for Sensing and Analysis of Infrastructure
http : //i-sain.eng.ehime-u.ac.jp/

o TEERMIBIRIE - TRILF—TEE/H— Center for Sustainable Energy and Environmental Engineering
https : //cse3.eng.ehime-u.ac.jp/

o MEIBERA T 4 712>/ 5 — Center for Information Technology ; CITE/Z#it&#R S X 5 LA ERFT
https : //www.cite.ehime-u.ac.jp/

o NERIBRIZFMNZE S — Center for Marine Environmental Studies ; CMES
http : //www.cmes.ehime-u.ac.jp/

o MERERS A4 F S U AT E Y — Geodynamics Research Center ; GRC
http : //www.grc.ehime-u.ac.jp/

e JOFTAY ATV AEEH— Proteo-Science Center ; PROS
http : //www.pros.ehime-u.ac.jp/

o FiiiiBEE Y5 — WERFEBFY Advanced Research Support Center ; ADRES
https : //www.adres.ehime-u.ac.jp/bumon/01/gaiyo.html

o BHKIEFRIAZLE>/ Y — Center for Disaster Management Informatics Research ; CDMIR
https : //cdmir.jp/

o EEEEIEHEET >/ Y — Center for the Promotion of Industry/University Cooperation
http : //www.ccr.ehime-u.ac.jp/ccr/

o HIMEAETZ >~ — INTELLCTUAL PROPERTY CENTER
http : //www.ccr.ehime-u.ac.jp/cip/

o FEHIE(LIAZIE> S — Research Center for Space and Cosmic Evolution ; RCSCE
http : //www.cosmos.ehime-u.ac.jp/

o T —HY AT AT H— Center for Data Science ; CDSE
https : //www.cdse.ehime-u.ac.jp/

o T RHEIFER Faculty of Collaborative Regional Innovation
https : //www.cri.ehime-u.ac.jp/
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