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Naval Architecture

BEHETRE, RECEBUCEXER HZIERO
ERIROSNTUND EERBETIFERTIE, HHIE
I—RERBERTZT-ADRWES SN, #SOEKIC
INURRERDEE - A NEDSNTUS,

SEHIR DGR ICEITDNAERA M T4
AO—RZFHEICREL, EEHELLTRHEDEHT
SEDEMFEIED AMBE R CIIITHFECSZ0D S,

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 newly 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, Synthesis and Control

The division consists of three education and research
fields : robotics, dynamics and vibration and control of
mechanical systems. The major subjects of our research
area contain the followings : mechatronics, systems en-
gineering, dynamic properties of materials and struc-
tures, intelligent robot.

N
HEREMEART Staffs and Research Fields
BHER#R Yuji Sogabe
MR HEE OB )8 X koL Dynamic problems of solids and structures, and propagation of
stress waves
e -3 Yutaka Arimitsu
FfRkDO< A4 70X = 7 A& ZFDOMERFA~DILH Micromechanics in solids and its applications to material science
LH & Satoru Shibata
AN & T 2 HIBERE O 720 OFIH > A 7 L& Control systems of intelligent machines for coexisting with
humans
FA {gE Shingo Okamoto
TRy AR, B S L IRE) - W8, FHEDAE Robotics Dynamics, Vibration and Control, Computational
Mechanics
= 13 JaeHoon Lee
OXy NI¥ - A Aoy 2B L OHERE Y Y~ Rabotics, mechatronics and intelligent sensing
T A%
Y

O L RIVF—ERFNEH

ARPUPICIE, BT, BB X OWHEBEE AR
BOK )7 EOWENE DD ), BETHRETHEL 58 -
WENFE, T AVF -0, T AVF—DFMAH %
W L 22 RJEICOWTHB LM ZITo TV E T,

@®Energy Conversion Engineering

This division consists of four research groups, thermal
engineering, heat and mass transfer engineering, fluid
engineering, and thermofluid mechanics. The staff members
engage in education and researches on a variety of
thermal-hydraulic problems in production processes,
energy conversion and effective uses of energy.
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HEREHARAT Staffs and Research Fields
‘ fhE =Hib Masaya Nakahara
K%HlUﬁmﬂil$W¥—@ﬁﬁ-ﬁéﬂﬁ%ﬁ Smart control of combustion for hydrogen and hydrocarbon
M B F%E energy
LN I Kazuo Matsuura
AR DO ELTRIENT, IKFER AT Turbulence simulation of thermofluid flows, hydrogen safety
simulation
] {=E F08Y Kazunori Yasuda
F=a— b VRAEOE) A A = X L O & Z DG H Non-Newtonian fluid mechanics and its application
o ) Filia g Mitsuteru Kadowaki
B EE N EGEL P R Mathematical scattering theory
i ) Sl A= Shuiji Yoshikawa
MR R MR D S b AR TR Partial differential equations arising from mechanics of materials
and theory of phase transitions
) M (SR Shinfuku Nomura
TIAxTuak ALy Fak 28T A% Plasma process and sono-process
. Hl &7 Yoshiyuki Aoyama
I ANVFER MREB XA RE T+ 22815 8401 Numerical analyses on energy conversion/transfer and
IR E O FAB AT & T T VAL 5 1F 58 @ manufacturing process and studies on the model
\ J
OEEIRTLERE @ Production Systems and Materials for Machinery
AL, BRSRA R 2 MRS MR ZEB L O This divisions composed of several research groups of
WER N T2 70 & ORI TR ST H ), HEEb R materials engineering, mechanics of materials, produc-
- . s b 1 ’ - tion processing and innovative materials processing, etc.
DEY - B L T D ﬁfﬁmﬂﬁ TSP RHRI R IZ B D 2 S The objective of the division is to conduct academic
ODWTHF EMEZITT>TVWET, research on various problems concerning deformation,
fracture of materials and its evaluation, and production
of new material for machinery.
e ° N
HEREARAT Staffs and Research Fields
. aE 2 Manabu Takahashi
Jevm ik AR o R EE - FR5 SR Strength and damage evaluation of advanced structural materials
B ) ¥ J\AKRK FR % Hidetsugu Yagi
BHENT I X Tat A0 HICET A% Studies on the application of plasma processing under high
pressure
N ) E/ & Hiromichi Toyota
W79 A= & AR = EIE R High-rate material synthesis using in-liquid plasma
. B 1= Keiji Ogi
BEMF B LORGEMBOENET ) ¥ 7 L RE Mechanical modeling and strength reliability of composite
fEHEMEEHT, CFRPOINIEE ® materials and heterogeneous materials, Machining of CFRPs.
N y,
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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 Watershed Environment, and
(3)Coastal and Marine Environmental Engineering that
have been covering fields from the top of the mountains
to the bottom of the seas.

®Infrastructure Technology and Design

Construction materials, design, construction methods and
seismic behaviors for infrastructures such as steel and
concrete structures, earth structure, underground struc-
ture, are studied. The details of research works and the
staffs are given below.

e N
HEREHRAE Staffs and Research Fields

KEKHBE Mitao Ohga
HE AW S OFTE, RIS E) & R B9 A FSE, Linear and nonlinear behavior and strength of thin-walled
HRW A AT 5 Y o VR O ERT & i EHc members, Structural analysis and design of shell structures with
ERCY A combined cross sections.

[==1ti I 1 pd Kazuyuki Nakahata
o DR B O KB RAT, Mk - mERIRIC X A Large scale numerical computing of elastodynamic wave,
T ERkE O JEMEEEEEAM, kAN 2 WAL Nondestructive evaluation of structural components using
AEZSFY VT ultrasonic and electromagnetic waves, Health monitoring with

wireless sensor manufactured by MEMS technique

A {(8—Ep Shinichiro Mori
W&y s L oM EINE, FERIZEINAEAEH, Seismic responses of structures in the aspect of structural/geotechnical
MIEEENO M ABTCIRAL D EEE, WBBEB O & TF I earthquake engineering. Research topics are categorized as follows;
1, B ERA, ZNI0 O ERFHERLHED K nonlinear dynamic soil-structure interaction, liquefaction effects on pile
DI foundations, analysis and modeling of strong ground motion, earthquake

damage investigation, and their applications for disaster witigation.

K= 9| Isao Ujike
a7 — b BLOOCENEBOYE R & 85 Studies on mass transport properties of concrete and at cracking
a7 ) — MM OEE L O OE N O BAKAE T2 E) and on time-dependent behavior of deformation and cracking in
B3 5 Fge reinforced concrete member.

K HEBRE— Ryuichi Yatabe
BRBEHb AR 1A%, ARG T Environmental geo-engineering, Slope disaster prevention engi-

neering

st Rt Mitsu Okamura
R Lt TR E Y O HERZ EMN DB X O E X5k Seismic stability of foundations and earth structures as well as
Tk Z0EHEDOBRISICE T A58 development of countermeasure technique and design methodol-

ogy.

ZE B Hideaki Yasuhara
Bo— K-l —ALFHE S B DA ER A O T Mechanical and hydrolical behavior of fractured rock masses
e KPR S BT A AFSE under coupled thermo-hydro-mechano-chemo fields

- J
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@Urban Planning and Watershed Environment

With an aim at creating a highly convenient urban envi-
ronment for the 21st century, this division is carrying
out research works on the urban life considering surface
and water environment, traffic system and development
and protection of production environment. The details of
research works and the staffs are given below.
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HEREHRANE Staffs and Research Fields

=5 13“ E’E Toshio Yoshii

T - MY AT A, Kl AT A U NFEE, scdl Urban transportation systems, Traffic management strategies,

R, WY Ial—Ya v Measures for improving traffic safety, Dynamic traffic simulation

- I Tohru Futagami

MR RE AR T B S 5T B X OFR 16 Y A 7 2 D% 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

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

% Masahiro Watanabe
Runoff model of storm water and water quality in combined
sewer pipe system. Countermeasures against inundation and
CSOs (Combiend Sewer Overflows) in urbanized area.

Ryo Moriwaki
Turbulent transport of heat, water, and scalars between cities
and the atmosphere

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.

AL TH264F 3 I3 H 4B P2 OB 2R § 6
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@ Coastal and Marine Environmental Engineering
Scientific research of marine and coastal environments is
an indispensable step in promoting the sound develop-
ment of nearshore sea area while at the same time, con-
serving the natural environment. Interdisciplinary pro-
grams from physical, chemical and ecological aspects are
provided with education and research, for elucidating
the natural environment in coastal, nearshore and conti-
nental shelf areas as well as for developing countermea-
sures to mitigate coastal hazards. The research subjects
and staffs are as follows :
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Staffs and Research Fields

% Makoto Ifuku
Wave transformation in shallow water, Coastal sediment process
in wave-current coexisting system, Mixing process and substance
transfer in tidal estuary

Kunimitsu Inouchi
Various studies are carried out on the preservation of groundwa-
ter environment in the coastal area based on field observations
and numerical simulations.

% Takayuki Nakamura
Effective design and stability of coastal and harbor structures
against waves. Considering incoming wave conditions to coasts
and harbors, effective design method of the coastal and harbor
structures is clarified. Stability of these structures against
extreme wave conditions is also examined.

Hidetaka Takeoka
Mechanisms of water movement in coastal seas. Mechanisms of
biological production and environmental change. Measures of
environmental preservation in coastal seas and aquaculture
farms. Long-term monitoring of coastal environment.

FALPI264F 3 A3 H GBI P EOH B 2R,
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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.

- N
HEREARAT ®  Staffs and Research Fields
Tk BEZ Naoji Toki
Hih o JE % vh Pk Be e 2 & BUGIE oo, BRER - g Improvement of estimation and confirmation methods of actual
BB BT A E O P - fEe performance of ships, Resolutions of the difficulties encountered
in the design and construction works
BlE K Daisuke Yanagihara
IMVAREE AR B X ORE R B3 0 fi B8 B O fif B & v e Clarification of collapse behavior and estimation of structural
ST O B3 ® strength for ship hull structure and its elements
\ Y,
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Research fields and staffs
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Materials Science and Biotechnology
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ALISRIEFEI—RZEETD.

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 Applied Chemical
Physics, 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.

@ Applied Chemical Physics

This educational and research field consists of 5 subjects.
“Quantum Materials Group” studies on semiconductors,
magnetic materials and ceramics. “Solid State Physics
Group” studies on magnetism of materials and strongly
correlated electron systems. “Materials Control Engi-
neering Group™ studies on the fine structures closely re-
lated to material properties and its control through an
atomic scale. “Electrical and Electronic Materials
Group” studies on electrical and electronic properties of
dielectric materials and conductive polymers. “Materi-
als Processing Engineering” studies on processing, prop-
erties and stucture of glasses and ceramics for new
fuctionality.
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Staffs and Research Fields

Toshiro Tanaka
Research on the magnetic and transport properties of Ceramics,
and development of the new advanced ceramics.
% Kiyomichi Nakai
Researches on phase transformation and plastic deformation
through analyses of crystal structure, atomic arrangements at
interface and lattice defect behavior in atomic scale. Application
of the results to the development of new materials.

Masaharu Fujii
Developement of new organic semiconductor device and the
analysis of breakdown of dielectrie material electrical tree using
local fractal dimension and wavelet.

Hiromichi Takebe
Research on processing, properties and structure of new
photonic glasses and ceramics.

Koichi Hiraoka
Solid state physics of magnetic materials (such as transition-metal
compounds and rare-earth compounds) and strongly correlated
electron systems.

Saeki Yamamuro
Size-and shape-controlled synthesis of nanoparticles and their
functionalities.

Haruo lhori
Research of electrooptical measurement of electric field vector
distributions in dielectric liquids, and reuse of used papers by
laser.

Sengo Kobayashi
Researches on phase transformation in various materials such as
biomaterials and structural materials and on microstructures at/
around interface in composite materials.

Tatsuaki Sakamoto
Researches on strengthening and toughening of structural
materials at room and elevated temperatures by microstructural
control through phase transformation
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@ Materials Development and Engineering
“Structural Materials Engineering Group” studies on me-
chanical strength of materials and their breakdown be-
haviors with a viewpoint of fracture mechanics and frac-
tography. “Environment and Energy Materials Group”
studies on the development of environment conscious
enegy and environmental monitoring systems using as-
sociated catalysts, semiconductors, solid electrolytes and
photosensitive materials. “Medical and Biomaterials En-
gineering Group” studies on the development of biocom-
patible ceramics and magnetic materials. “Materials
Joining Engineering Group” studies on welding and
joining processes for advanced materials.
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Staffs and Research Fields

% Tetsuro Shiraishi
Experimental study on fatigue strength, fatigue crack initiation
and propagation behavior, fracture surface, and prediction of
fatigue life in polymers.

Masahiro Ohara
Studies on welding and joining processes for advanced materials

Takashi Naohara
Research on the medical materials for the cancer treatment.

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

Mitsuhiro Okayasu
Research on the reliability evaluations of smart materials and
advanced metals.

Yoshiteru ltagaki
Development of solid oxide catalysts and their application for
chemical sensor and solid oxide fuel cell
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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, i. 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.

O RICEFDEF #O0rganic and Macromolecular Chemistry
- N
HEREHRARE Staffs and Research Fields
HE KA Eiji Ihara
L OETTERTEORT Development of new method for polymer synthesis
% IZNB BF % Hideko Koshima
T E OB Development of photofunctional molecular materials
% = Minoru Hayashi
AT UTLEKRTERSIE 2 H 728 LW A S O B Development of new synthetic methodologies using heteroatoms
5t and transition metals
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Yohji Misaki
Development of organic molecular materials utilizing redox
systems

% Yutaka Watanabe
Total synthesis of physiologically interesting molecules, invention
of new synthetic methodologies, and clarification of their
biological functions

Takashi Shirahata
Development of new organic conductors and multi-functional
materials
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O EDE @®Physical and Inorganic Chemistry
p
HEREHRAE Staffs and Research Fields
% HEF BREE % Shojun Hino
BT 728 BN A B O | IRRE R Photoelectron spectroscopy of organic conducting materials
O IEfE Masanobu Matsuguchi
ReME T oOWIE L Zofbst v ~onH Design of functional polymers and its application to a chemical
sensor
=g BEX Takafumi Miyazaki
AFE - RS IRAE SR O TE & B REAT Functional analysis and structure of organic-inorganic hybrid
layerd materials
R M| Tsuyoshi Asahi
F 7 MR OVERL L ot Tailoryad spectroscopie analysis of noble nanomaterials
e FH Hidenori Yahiro
A - I 7 aSiLiEME oK LB H Syntheses and applications of meso- and microporous materials
Wr & Hiroshi Yamashita
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Redox and fining of glass melts

Syuhei Yamaguchi
Development of enviroument-friendly catalysts with transition
metal complexes

Hiroyuki Yamaura
Development of gas sensors and catalysts using metal oxides
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QEMTENE @®Biotechnology and Chemical Engineering
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Staffs and Research Fields

Tatsuya Sawasaki
Functional proteomics using wheat cell-free system

Kazuyuki Takai
Reconstitution of protein synthesis

Eizo Takashima
Structural and functional analysis of plasmodial proteins

Minoru Tamura
Studies on superoxide-generating enzyme

Takafumi Tsuboi
Malaria vaccine development

Yuzuru Tozawa
Development of a cellfree protein engineering technology

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

Kenji Kawasaki
Wastewater treatment, excess sludge disposal and solid liquid
separation

Akira Nozawa
Functional analysis of membrane proteins

Akira Hirata
Structural life sciences study of nucleic acid related proteins

Atsushi Ogawa
Development of new biotechnologies based on cellfree systems
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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 (1) 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) Artificial 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

The research activities cover the development of plasma
electronics, plasma diagnostics and portable electric gen-
erators, analysis of power devices, studies on high field
conduction and breakdown in dielectrics, the computer
aided design and analysis of circuit systems,
mathematical analysis of chaotic dynamical systems and
quantum physics in terms of simulation.

p
HEREHARAT ® Staffs and Research Fields
i #HE X Masafumi Jinno
75 A VIEI%'L 7'[7(1?93593 e 1)%%1%/5\’\0) 75 A<h Plasma electronics. plasma diagnostics and application to light
&7 XA=oitillEk, 79 XA arya—%E sources development and environmental preservation. Numerical
ab R4 Modelling of Plasma for Light Sources.
A T Hideki Motomura
HEIHDI: 0075 A< EREREB LTS A< Generation and control of plasmas and their diagnostics for
gl industrial applications
) Fif —8l Kazunori Kadowaki
AU REAL B D 51 Kﬁgﬁﬁﬁﬁfﬁﬁ%‘ @ A MY —=<REL Degradation diagnosis of electrical insulation materials and
JAWZ2HEA A LB E X OS/KALEE AT B 58 application of streamer discharges for control of air and water
pollution
EISRAKER Ryotaro Ozaki
W E STl ﬁ%ﬂ FoSeW ko JLmE & s I Research on optical properties of nano-structured liquid crystals
B3 2 WE D3R B & UfFHT or polymers. Numerical simulation of light propagation in nan-
structured materials
) HE &= Tomoki Inoue
NFAANFROINIT— NG, W+ A -T757 %) Ergodic theory on dynamical systems with chaos, Mathematical
ORI FLBETT5E ® foundations towards application of chaos and fractals
\
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@®Electronic Materials and Devices Engineering

The research activities cover the development of crystal
growth, optical characterization and application of com-
pound semiconductors, preparation of rare-earth-
activated phosphur materials, and fabrication of
semiconductor nano structures.

s

<
HEREHARAT ® Staffs and Research Fields
BA # Sho Shirakata
L&Y HRER R b OVERK & 3Rl B & O P8R T Eh Preparation and characterization of thin film compound solar
#GaN, GalnNAs ZnOD#F: i & &8 A a2 r -l cells, and crystal growth and characterization of GaN, GaInNAs
and ZnO semiconductor. Optical properties and device applica-
tions of III-V semiconductors doped with transition-metal and
rare-earth impurities.
8 iR Tomoaki Terasako
WEF TN AR SR M5 K 0N 2 f & ok Growth and characterization of metal oxide films and nanostruc-
5 & G-l tures for opto-electronic devices.
T B Satoshi Shimomura
DMy 33— 12X AEMEREAF ) HiEolE Fabrication of semiconductor nano structures by molecular beam
BT NA A - BT TN AN H epitaxy and application to optical and electronic devices.
allIsEXER Fumitaro Ishikawa
ILEYEEARIE Y F O vy VIKE R B E Ltk Exploration of new functional materials and structures based on
R AP ® 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, electromagnetic theory and design theory for
guided-wave devices, investigation of fundamental
properties of subwavelength optical elements including
holograms, media processing algorithms related to
motion, neural networks applications to signal and image
processing, sequence design and signal processing for
baseband spread-spectrum communications, fractional
topological invariants and topological self-similarity.

( N
HEREHRANE ® Staffs and Research Fields
LA SER Yoshio Yamada
(1) MG X OME 5B O 7 v 1) X 4 (1)Image and signal processing algorithms
(2)=2—=F )ty T —27 OEFIIEE X U155 WL (2)Neural networks applications to image and signal processing
DI
(3) L RILZEMIC BT DI EREET VT X A (3) Multi-dimensional nearest neighbor search algorithms
#REE BT Shinji Tsuzuki
(1) R=ZN Y FABRICHE L 72 A7 N OVIEFGEAE L (1)Research on sequence design and signal processing for base-
WA OG5 F X OMZE S X OV It band spread-spectrum communications, and its application to
fE~O#E e power-line communication
)55 m# %5 (CDMA) FRICk 5015 70 (2) Analysis of CDMA based protocols
b v OFFERHT
(3) IPHEIC BT B BRI W (5% & A 7 & DB (3) Developing high-definition video transmission systems over IP
network
i S T Yoshihiro Okamoto
FRA ML=V VAT LOEERALEH S 20D 5 Research on channel coding and signal processing techniques to
1t & 55 WL BEAT 12 B 3 A WFgE achieve high density recording in digital information storage
systems
fhtt  Z=ER Yasuaki Nakamura
TERAPIL =Y VAT LADOORYETIE/FEIL - 4 Research on error correction coding and iterative decoding
0k LIEEILIZE T 500158 systems for information storage
MyKERE Mayumi Matsunaga
<A Z7aP - VWK T T AN PEE O EBIAR R Theoretical and experimental studies of antennas and
M7 FFHEBIOY E— b vy v ZFHAMBIE electromagnetic wave propagation
mlll |z Hiroyuki Ichikawa
T EEMEORMM I tERTRAR ST T4 =R Y Investigation of foundamental properties of subwavelength
O JFE R o H AT I3 A FgE optical elements including holography and their application.
BHE X— Koichi Tsuda
757 ¥ VA AL, AR E AR @ [ractional topological invariants, topological self-similarity
\ J
O > s\ T f'“l W L) 1 ' '
TRV FEIZIATTHEES —  Promotion Laboratory for Plasma and Photonic Science Researches
- N
HEREARAT ® Staffs and Research Fields
BH s Masaharu Fujii
()7 A=Wzt s Lok 7 gt 28 & (1)Researches on material processing technologies and discharge-
TSGR O BASE & Z O3 555 o Ji Bl type lamps based on plasma diagnostics, and developments of
(2)7 7 A= - XFE2EICHET B2 70y = 7 MR their new applications.
DHESAE (2)Promotion of interdisciplinary research projects on plasma and
photonic sciences.
o
\ y,
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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 Division of Computer Systems include
dependable systems, software for high performance
computing, software quality management, distributed
and parallel processing systems. The researches aims
at improving reliability, functionality and performance of
computer systems.

p
HEREHRAE ® Staffs and Research Fields

I EBth Shin-ya Kobayashi
SELEE, SEBHIALER &G FRALEE s T v v oA Distributed transaction processing, load balancing for distributed
VLB, VT a v a— Y ORAMSE, A computing, task scheduling, secure processing and distributed
Ay Ta— oy, k¥FaTraky I rr, S~ multi agents
NVFIT—T b

=15 B Hiroshi Takahashi
I — Y OERETEWERT, TARVEI TV Design and Test of Computers, Dependable system design,
FADEEY, TATVINVATLEADOT A EZH, Digital Systems Testing and Diagnosis, Design of Digital Systems
— N2 T7RABSFiEICELATA VIV AT LADKRE using Hardware Description Language

WEE =8 Yoshinobu Higami
VLSIOFkREE, 7 A N, &k Design, Test and Diagnosis of VLSI Circuits : Test Pattern
T A Ny — VR, 7 A MESHILERED, VLSIE%EICAD Generation, Design for Testability, CAD System for VLSI Design
VAT A

BE & Hiroshi Kai
B 250703 XA, il - #alEs Researches on systems and algorithms of Computer Algebra,
S YT MNT2TORYy PT—RAEEI R especially symbolic-numeric hybrid computations, middleware
V27 DOWEBI Ay b= €F2) 71412 and network security.
ERCY A

fE @|A Hirohisa Aman
FHiEWY 7 b2 T T V7 v T A M) 7RI Empirical software engineering: software quality quantification
LAV My 2T HEOERAL, WMEFETFTNVICX AW using software metrics, and statistical model for quality
ZEM - T assessment/prediction.

figoT )] Tsutomu Inamoto
HEGI FERN Y AT A fgE b o s - B RE L, Mathematical and/or practical system optimization : mathematical
BYETHE:, A ¥ 2=V AT 47 A, V= RX—2Z, optimization, dynamic programming, meta-heuristics, rule base,
T LR — & BT R [ R @ 2nd elevator operation problem.
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@®Artificial Intelligence

We are working on following areas : Knowledge repre-
sentation and inference systems on computers, Pattern
recognition and clustering by neural networks, Image
processing, Watermarking technology of images for
copyright protection, Encoding methods for information
security, Virtual reality, Natural language processing,
and Machine learning.
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Staffs and Research Fields

¥ Kenji Murakami
Construction method of neural networks and its applications, Im-
age processing algorithm and its applications, Knowledge repre-
sentation and inference systems on computers.

Yoshio Yanagihara
Time-sequenced 3-D image processing, GPU computing,
refactoring, GUI and virtual reality.

Takashi Ninomiya
Natural Language Processing and Machine Learning: part-of-
speech tagging, parsing for linguistically sophisticated grammars,
machine translation, online learning and feature selection.

Toshiyuki Uto
Multimedia Signal Processing: image compression, wavelets,
filter banks, and 3-D graphics processing

Shun Ido
Virtual Reality, Human Computer Interaction, Image Coding,
Computer Vision, Image Processing.

Koji Kinoshita
Application of neural networks to control. Detection and
tracking of moving ovject

Masaharu Isshiki
Research and application of image processing and neural
networks
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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
information processing.

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

% Kaname Amano
Numerical analysis and computational science : numerical meth-
ods for potential problems, applied and computational complex
analysis, mathematical software, pattern cognition and human in-
formation processing.

Hiroshi Ito
Mathematical Physics : Mathematical scattering theory, In-
verse scattering problem

Yuji Nomura
Mathematical Physics: spectral theory of random operators,
discrete spectral geometry.

Dai Okano
Numerical Analysis: Numerical method for partial differential
equations, optimizations, the method of fundamental solutions.

Hisayasu Kuroda
High performance Computing: Development of high perform-
ance numerical library, large-scale numerical simulation on
multiprocessors.

Keiichi Endo
Information networks: overlay networks, wireless networks.

Minoru Kawahara
Informatics : information networks, information and communica-
tion system, data mining, medical informatics.

Yoshihiro Fujita
Multimedia information Science : hybrid media systems, multime-
dia information representation and service systems.

Kazuto Noguchi
Optical communication systems and applications : optical devices,
optical transmission systems, telemedicine.
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Advanced Course for nformation and Communicaton Technology Specialist

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 give business-
related lessons such as ‘Lecture in Information and
Communication Technology', “Project Management ,
‘Engineering Ethics', and Intellectual Property’ and also
give project-based learning such as ICT System
Design’ and ‘Practical Work Experience in Industry’,
which enhances business potential of students. In
classes Practice in Information and Communication
Technology', the students will develop their own

FT— 2 HRADICTY A7 L DIWE - B% - fhEea I 2 information system as group work and acquire
S a Y AR NOEE AT T communication and presentation skills during the
" ° classes.
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In charge of advanced course for information and communication
technology specialists

The following professors are responsible for the classes
of this Course.

Shin-ya Kobayashi
Yoshihiro Okamoto
Hiroshi Kai
Hisayasu Kuroda
Hiroshi Takahashi
Shinji Tsuzuki
Yoshinobu Higami
Hirohisa Aman
Toshiyuki Uto

Koji Kinoshita
Kazuto Noguchi
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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 quiet 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, differential geometry, dynamical sys-
tems, theory of differential equations, probability theory
with applications to finance, basic theory on computer
science such as numerical analysis and pattern recogni-
tion theory.

( N
HEREREAT Staffs and Research Fields
F4= kU B. ¥Y+9<v M7 (Shakhmatov D. B.) Dmitri B. Shakhmatov
FEARRE R & ORLA R O AR & O 7E Investigation of topological structure of topological groups and fields
sox ik = #3%  Manabu Naito
IEIER S )7 R D i o eV O WFge Qualitative properties of solutions of nonlinear differential equations
T2y Miki Hirano
BHGE (BRI, RAEIERI LR Number Theory (Automorphic Forms, Automorphic Representa-
tions, and their L-functions)
)l A Yuji Nakagawa
R ICBIT2WAEOE X B X P ZRICIEIROR Recognition of moving objects and 3-dimensional shape in
W O BIANF-YHEIIBIILEY I MY LT, T computer vision, Software development for high energy physics,
TN X B EREE >~ AT L OW%E Web based distance learning system
TE =tb Takuya Tsuchiya
5 P MR pee o0 )5 A 2 03 5 B AT Numerical analysis for elliptic partial differential equations
A #E Yuki Naito
IERIR I 5 FE o WF5E Studies on nonlinear partial differential equations
T OH— Koichi Hiraide
HERO) R DWFSE Studies of discrete dynamical systems
alll {®E Yasushi Ishikawa
Tl =85 & il =2 AT Probability and stochastic analysis
wm o =8 Shigenori Yanagi
IR R R oW5E s L OEMEME Navier-Stokes Studies on nonlinear partial differential equations and its applica-
JitER A~ tion to compressible Navier-Stokes equations
Xx B Hiroshi Ohtsuka
MHTa R EFOROBEICHT ARBT 7 a—F Algebraic approach to parallel processes and their communications
=ZE Flz Toshiyuki Abe
FHG (EATEHSZEA, ) —1R) Representation Theory (Vertex operator algebra, Lie algebra)
WH =Eth Masaya Matsuura
g R EAT Time series analysis
L &E Yoshinori Yamasaki
AT I ARG Analytic number theory
BH B8 Hiroshi Fujita
T AR Descriptive set theory
- Y,
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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 coorporations 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,
nonlinear physics including solitonic and chaotic pheni-
mena, dissipative dynamical systems, and complex lig-
uids.
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Staffs and Research Fields

3% Taro Kashiwa
Research for a basic concept in elementary particle theory.
Study of gauge theories as well as nonperturbative methods in
field theories with the use of path integration. Principle of
quantum theory.

Hiroto So
Challenge for particle physics, by field theory, lattice gauge
theory, higher-dimensional theory, supersymmetry and high
power computers.

Yoshiaki Taniguchi
Systematic study on the formation and evolution of galaxies,
supermassive black holes, and dark matter in the universe.

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.

Takeshi lizuka
Theoretical studies on nonlinear waves. Gap solitons in optical
fiber. Coupled mode theory in photonic cristal.

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

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.

Chihiro Matsuoka
Theoretical study of fluid mechanics and pattern formation. In
particular, numerical studies for fluid interfaces and vortex
sheets.

Masaru Kajisawa

Observational studies of galaxy formation and evolution. History
of star formation and mass assembly of galaxies.

Koji Kondoh
Study of magnetic reconnection in space plasma using
magnetohydrodynamic simulation and spacecraft observation.
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#Condensed Matter and Plasma Physics

Various phenomena concerning solid state physics and
quantum physica are investigated. Special interests are
taken in (1) researches of various materials with special
magnetic properties including amorphous one, (2) phase
transition and dynamics of ion transport in superionic
conductors and (3) dynamical theory of phase transition
and pattern formation in nonequilibrium open systems.
High energy particle acceleration by nonlinear plasma
phenomena is also investigated.
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il Makio Kurisu
PrRAELEYE OER, & HEAEEWICBIT LR Search for novel thermoelectric materials; Study of incommen-
TR 3 O surate magnetic structure in rare earth compounds.
#E  Sak Kazuhiro Fuchizaki
F b B & FR OB 15~ 2B A Bl Theoretical treatment on chemical physics of phase equilibria
and relaxation kinetics.
ailE &5k Tsunehiro Maehara
W75 X< O Experimental study of plasma in liquid
R = Tatsuo Kamimori
FEAM P DWW T OFEERNIZE, $512, @R o Experimental study of solid state physics. In particular, stutdies
HIREE & Z oM E & OBRIZOWT OISR on magnetism originated from microscopicstructure of the
materials.
N N Kensuke Konishi
KR E B X ORI RO 25, RIS 5% 3% Low temperature physics and statisticalmechanics on magnetic
BEWFgE & IS - BHES materials. Experimental studies of magnetism ; Fundamentals
and Applications.
L Hiroaki Kusunose
AiLFEALEY, BRERZEOMMEETRICBIT S Theoretical study of metallic, magnetic, and superconducting
&g - BEtE - B B o BRI states in strongly correlated electron systems, e.g. lantanoides
and transition metal oxides.
blin:c IR Y Hisao Kondo
BEARO ST, AN EIREICB T 5 RS R Study of physics on photo-excited states of solids. In particular,
T b v OFEBRMITZE experimental studies of cavity-polaritons in organic microcavities.
=H B2 Tatsuhiko Miyata
AR OB RE E R B I A LIRS, I & Liquid state theory on structure and thermodynamics ;
VR F N7 HEO H R EBLS O fEH Theoretical study of self-assemblies in solution such as micelle
and protein.
\ Y,
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Earth's Evolution and Environment

T he educational and research aim of this course is to
understand our Earth with 4.6 billion-year history. Geo-
logical, petro-mineralogical and geophysical 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,
crustal movements, the petrologic and rectonic
structures of the island arc mobile belt, the crust-mantle
interactions, the environmental changes of the Earth,
and the physical and dynamic properties of the deep-
earth materials.
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Staffs and Research Fields

Tetsuo Irifune
Development of high-pressure technology and its application to
the internal structure of the Earth.

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

Akihiko Yamamoto
(a) Active fault tectonics and crustal (geological) structures
based on geophysical (particularly gravity) data, (b) Gravity
inversion to estimate surficial terrain density distribution, (¢)
Tectonic processes and mountain-building mechanisms at
convergent plate boundaries.

Hiroshi Mori
Origin of Achondritic Meteorites. Shock Effects in Ordinary
Chondrites.

Toru Inoue
Experimental study of phase equilibrium, melting and physical
property etc. of the Earth's interior constituent materials,
especially the study of the effect of volatile elements.

% Tetsuo Minakawa
Study on characteristic mineral assemblages and formation proc-
ess of metamorphosed manganese ore deposits in Japan

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

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

Rie S. Hori
Geological and Paleontological studies on deep-sea sediments and
paleoenvironment.
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® Staffs and Research Fields

Hiroaki Ohfuji
Experimental study on the phase transition, crystallization, self-
organization of minerals.

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

Hisako Hirai
High-pressure properties of gas hydrates and inference of
interiors of icy planets and satellites. Reactions of C-H-O fluid to
mantle minerals.

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.

Atsuhiko Isobe
Ocean circulation and material transport processes in shelf and
coastal waters

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

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

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

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.
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Chemistry and Biology
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Recent remarkable advances in chemistry 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
and some other branches of chemistry in its central part
and has a close connection with material physics, biology,
medical science, agriculture and engineering. 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, phase transitions in surface layers,
molecular magnetism, photon-molecule interactions, novel
synthesis of highly functionalized organic compounds, high-
performance separation and analysis of proteins, gene
manipulation for analysis of structures and functions of
biomolecules, and search for unknown natural organic
compounds with physiological activities.

@ Functional Material Science

Elementary steps in physical processes and chemical reac-
tions in many substance systems, such as dissociation, ioni-
zation, association, phase transition and so on, are investi-
gated under various conditions, that is, at very low tem-
perature, 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. Based on these researches on
fundamental chemistry, synthesis of new functional
materials are conducted.

p
HEREHRARE ® Staffs and Research Fields

=E = Ryoji Takahashi
FRZIVE SR O K & WAEHR - it e LTo Synthesis of novel porous metal oxides and design of their
FERERERT functionalities in adsorption and catalysis

R {B— Shin-ichi Nagaoka
FhECIRBEIZ B 50T oMW, StL T OMEANERH Properties of excited molecules. Interaction between light and

molecules.

k& AF Hisako Sato
* 7 V&R ERORERELOWIZE Studies on the functionalization of chiral metal complexes

Ak (i Toshio Naito
R IT AR O Wy PEFEAN & HrhkRe iR SR Physical properties of low-dimensional solids and their novel

functions

INE Bt Keishi Ohara
RIREE T - HEm T VANV, B LR Properties, reaction processes, and spin-dynamics of excited state
V¥4 F3I7R molecules and short-lived radicals

[z B Takashi Yamamoto
S F R O EAEH O & B REB 3 Studies on the interactions in molecular functional solids

BEA #HX Takuhiro Kakiuchi
SAEB L ORESTOWNBRBTIHESY 4 F3I 7 A ® Dynamics of core-excited molecules and surfaces

\
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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
inorganic chemistry. Some examples of the present re-
search projects are; structural studies and creation of
functional molecular materials, synthesis of functional or-
ganic materials, analysis of structure and function of
complex protein systems, synthesis of artificial receptors
for the signal transduction in organisms, synthesis of ar-
tificial metalloenzymes, and analysis of the mechanism of
biological adaptation to environment.
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Staffs and Research Fields

Hidenori Hayashi
Studies on the molecular mechanism of response to the environ-
mental stresses in plants and bacteria.

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

Hiroyuki Kamiya
Studies on chemical mutagenesis and carcinogenesis, and design
and preparation of novel therapeutic nucleic acids

Shinsuke Tanabe
Environmental contamination and ecological risk assessment of
persistent toxic chemicals

Hiroyuki Tani
Investigation of novel functionalized organiccompounds con-
cerned with their syntheses, structures and physical properties.

Yoji Shimazaki
Comprehensive analysis of the activity and structure of biological
enzymes

Miwa Sugiura
Studies on the molecular structure and function of Photosystem
I

Makoto Kuramoto
Isolation and structural elucidation of bioactive compounds from
marine organisms.

Tetsuo Okujima
Synthesis and properties of conjugation-expanded porphyrins and
phthalocyanines aimed for the creation of functional materials

Tomohiko Isobe
Development of analytical method for novel contaminants in
environment and biota

Takahiro Nakae
Synthesis and evaluation of organic nanomaterials on surfaces

Shigeki Mori
Synthesis and properties of unique metal complexes utilizing
conjugation compounds

Kei Nomiyama
Metabolic disposition and risk assessment of organohalogen
compounds in wildlife
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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, evolution of brain morphology in vertebrates, and
neural basis of insect behavior.

- ~
HEREHRAE Staffs and Research Fields
% (KB H— %  Seiichi Sato

FE P2 E ORI B X O /MEOREE & HRREIZ Morphogenesis of plant cells and organs. Structure and functions
3 A% of the nucleolus.

HLE Hia Masahiro Inouhe
W) O LIS RE T, A, AW SV E CERRE O Growth, adaptation, metabolisms and phytohormone actions in
7% plants.

e Hth Tetsuya Kominami
MBI B %, MilasR, Milesfts X O Cellular and molecular analysis of early development in

ZRETCCBE 3 B MRS, 5 T AR S mse echinoderm embryos.

g 1IEE Masamichi Kanou
B ATEI O AR IE IR IO W T O AN, fTEF AT Physiological and behavioral studies on the neural basis of animal
7 behavior.

#E ZAl Yasunori Murakami
HHEE ) O AR DAL I A RN, 015 Evolution of the vertebrate brain: comparative and developmen-
SRR FTE tal analysis.

EiE R Yasushi Sato
EERY) DML, TR B X BRI AT Cell differentiation, morphogenesis, and environmental responses
5 fge in higher plants.

{EAE F Yoh Sakuma
KGR ERE DL T AP oL, v 7 F v Molecular response of higher plant to water and temperature
& stress.

Sl #BE Hiromi Takata
BRI REBIEE B X PR EREIZOWT Morphogenesis and organogenesis of echinoderm embryos dur-
D, TR, MMk, TR ing early development.

EH HIe Tsuyoshi Kaneta
MY O E OB LA IVE I L D EE Functions of cytoskeletons in plant cells. Mechanisms of plant
HAZ B3 2 WhgE growth regulation by phytohormones.

N Y,
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#*Scheduled to retire in March, 2014
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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 trends of living organisms, ecology and evolution
of microorganisms, material cycle in the aquatic ecosystem, and
toxicity of chemical pollutants to organisms.

e N
HELLAERE ® Staffs and Research Fields
a2l AA Hisato Iwata
WAoo a My au Y — LEEHERYEICE A Ecotoxicology of wildlife and species-diversity of disruption of
S PN R g O 8 EL ol 26 Ak cellular signaling pathway by environmental chemicals
XH & Koji Omori
HFIRIB D S IR NT TOKRIBIZ LD S EREZ DY) Analysis of material cycle and energy flow of aquatic ecosystems
BEEE - T AV F — RIS S AT including fluvial, estuary, and coastal marine ecosystems.
hE BEFE Toshiyuki Nakajima
AW | TV RESR % H W 72 AR W AL B R O AT Experimental analysis of relationships between evolutionary
processes of populations and ecological interactions using micro-
bial model ecosystems.
HE #4&E Mikio Inoue
WIS BUT 2 AW A EAEH B X OBRERE & O fif T Analysis of habitat structure and biotic interactions in stream
communities.
fZHEIES Masayoshi Watada
EBEETRFERB LML E EofETr —~< & Evolutional genetic study of Drosophila, especially on
L7zY a ¥ a oo bEEFETE transposable elements, parasitic wasps and speciation.
it B— Shin-ichi Kitamura
WEEBRBE A X B MR GETS A A A = A AT Outbreak mechanisms of fish infectious diseases by marine
5 fge environmental changes
iy B Kei Nakayama
BEWNREREZ MU AT A HAIEO BRSO N Analysis of biological responses to multiple environmental
stressors
W BE Hiroki Hata
R OFE M B4R & LIS DWW T O A RESA IR SE Ecology of marine organisms, especially on species interaction
® and coevolution
\ Y,
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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, especially focusing on water-induced
disasters and earthquake hazard in the Himalayan
watersheds at present.

p
HEREHRDE Professors and their research areas
K HERRE— Ryuichi Yatabe
LIV KRICBITAHITRY L B EICH S Landslide and earthquake hazards in the Himalayan Watersheds
A W7E
% iE2 BL % Masahiro Watanabe
W OWATE BARKITASA) B, B ON Mathematical modeling of storm-water drain flooding in urban
KEEwAMTH GBiEAK) M areas, Runoff modeling of storm water, Inundation and sewer
overflow
% (B Bl % Makoto Ifuku
5 NP Uéiﬁi?ﬁﬁﬁ/ W - MIILAFESGIZ BT 5 5 Ocean wave transformation in shallow waters, Coastal sediment
JEEIINC BT HEE EER process in wave-current coexisting system, Mixing process and
circulation in tidal estuary
KEKHBE Mitao Ohga
BT A ORI, FERATIASE) & )2 B 5 AT, Linear and non-inear behavior and strength of thin-walled
HRW A AT 5 Y o VR OREE AT & xEHic members, Structural analysis and design of shell structures with
ERAY KR combined cross sections
Kx 2 Isao Ujike
227 )= FBIXOOTENESBOWE B & 85 Mass transport properties of concrete and crack, time-dependant
a7 ) — MEM O L O OVE O K AR 2R 8) behavior of deformation and crack in reinforced concrete
B3 A%t members
¥ ME = % Kenji Murakami
Za2a—I) Ay b= OREKEE IR, R 7 Construction method of neural network and its applications,
NI XL ERHE, a3 ¥a—% ETOMHEZE Image processing algorithm and its applications, Knowledge
& SR R OMGET representation and inference systems on computers
I Eth Shin-ya Kobayashi
SELEE, NEFHILER &G FRALEE s T vy oA Distributed transaction processing, load balancing for distributed
VI S v Fa s a— Y OBRWMSEL YA computing, task scheduling, secure processing and distributed
7\’7‘71—’)/7, t*Far7Tsuky s, G~ multi agents
NVNFL—Tx b
A (8—Ep Shin-ichiro Mori
HEwB X OO ERES, T IERIEENMH Seismic response of structures in context of structural/
HAEH, PILEEAOHBEEIRAL O 22, HmEE O W geotechnical earthquake engineering, Major research topics are :
EETFTIVAL, HUERERAE, NS OHER EADIL non-linear dynamic soil-structure interaction, liquefaction effects
H on pile foundations, analysis and modeling of string ground
motion, earthquake damage investigation, and their applications
for disaster prevention
At Rt Mitsu Okamura
HZ R O MR O WARILXS R, BHRYPERICB 3 % 0FgE Liquefaction prevention technique, dynamic behavior of ground,
earthquake resistant design
\
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#*Scheduled to retire in March, 2014
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Special Graduate Course on Environmental Studies
for Asian Students
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Special Graduate Course on Environmental Studies for Asian Students

T his course is opened for Asian students and aims at
producing highly trained researchers and engineers with
advanced research capability in the field of environ-
mental sciences.

p
BEREWMRDE Professors and their research areas
EHE T Hidetaka Takeoka
NI O WK BN R &, SIS L 2o A A e Mechanisms of water movement in coastal seas. Mechanisms of
BEME, BRESZSEHARNE, DRI R O BRI 4, biological production and environmental change. Measures of
EMBRBELEIOEN 7 S A0F% environmental preservation in coastal seas and aquaculture
farms. Long-term monitoring of coastal environment.
Hia EN Shinsuke Tanabe
HEVHOBREEALS, LWk ERY XA 7ICET 5 Environmental chemistry, bioaccumulation and ecotoxicology of
Wrge hazardous pollutants
o EBE Atsuhiko Isobe
Bt - IR C oM EIE R B X O W ik (S B S S F Ocean circulation and material transport processes in shelf and
7 coastal waters
a2l AA Hisato Iwata
A Y DM & A RE ) A 7 S-l Wildlife toxicology and ecological risk assessment
;B  FHF Xinyu Guo
HEoyIalb—ay, BNl oH e, Simulation of the Kuroshio, interaction of the Kuroshio and
T PN 90 D YR B T 0 coastal water, marine environmental prediction of Seto Inland
Sea
tr B— Shin-ichi Kitamura
TEEBRBEAAUIC X B BURGIETSE A = X AT Outhreak mechanisms of fish infectious diseases by marine
A W7E environmental changes
XH &= Koji Omori
HKIE A S IR 2T TORIBUZ A B ERER DY) Analysis of material cycle and energy flow of aquatic ecosystems
B - TRV — T A T including fluvial, estuary, and coastal marine ecosystems.
s BEFE Toshiyuki Nakajima
AW E TV AERE SR % T W 72 AW A LSRR O fRAT Experimental analysis of relationships between evolutionary
processes of populations and ecological interactions using micro-
bial model ecosystems.
B FUR Rie S. Hori
W - AT 2 R R Y o AT & Geological and paleontological studies on deep-sea sediments and
WERBEE I paleoenvironment.
N
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Doctoral Special Course on Deep Earth Mineralogical Studies

T his course is opened for Asian students and aims to
nurture the researchers who have advanced knowledge
and research competency through the studies of deep
earth mineralogy and the related sciences.

p
BEREWMRDE Professors and their research areas

AL #5 Tetsuo Irifune
I EEFT O B S & s ERNEB Y O R E AR R O Development of high-pressure technology and its application to
W7 the internal structure of the Earth

WA BBE Akihiko Yamamoto
() WERP FicE))) FT—7 IO GRS 7 b (a) Active fault tectonics and crustal (geological) structures based
=7 AB LU (WE) fEonsE, (b)EHA N on geophysical (particularly gravity) data, (b)Gravity inversion
— T a YIZX A HREREESAOHEE, (OPUET L to estimate surficial terrain density distribution, (c)Tectonic
— FNERICBITATFZ P =72 ABIOURER A H = processes and mountain-building mechanisms at convergent plate
N S boundaries.

HE Toru Inoue
HER I TR E O Ay, EEh, WS, BRICHEERME T Experimental study of phase equilibrium, melting and physical
FOWEY T b EERITSE property etc. of the Earth's interior constituent materials,

especially the study of the effect of volatile elements

TE 8X Taku Tsuchiya
STt OME EFIEK Y I 2L —va v, FRICHE Theoretical and computational study of minerals and modeling
OB - RENREOETY) V7 the Earth and planetary interiors.

gl =H#H Masanori Kameyama
XU MVHROBMEY I 2L — a3 v IBRNERO% Mantle Dynamics; Studies on flows, deformations, and evolutions
R e L AL O BT AR ) FOF 5% of the Earth’s interior based on the computational fluid dynamics

KB 3hBF Hiroaki Ohfuiji
S OFEEAE &R EAL - MR L A = X LT 5 FE Experimental study on the phase transition, crystallization, self-
BB organization of minerals.

TH EFF Hisako Hirai
HANA FL— bOEEYE L REE - 2 ONEHE High-pressure properties of gas hydrates and inference of
wHoHEE, C-H-OWMAKE <Y MV L oo interiors of icy planets and satellites. Reactions of C-H-O fluid to

mantle minerals.

mE i Yu Nishihara
HERZEFRWE DO W T OB 2 & o s LA B Experimental study on transport properties (such as rheology)
9 5 FEERIITSE of deep Earth materials

TE 4a Jun Tsuchiya
HIBRPIFRIC B DRSS TCE OFLEIRTE & Z D 2EIC Computational study of the existence and its effects of volatile
OWVWTOFMEEY I 2L —v 3 v elements in the Earth’s interior

\
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Special Graduate Course on Advanced Sciences
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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
scale. Students can mainly study environmental
dynamics, environmental chemistry and environmental
biology.

p
BERZREMRAT ® Staffs and Research Fields

HE g Hidetaka Takeoka
BRI O K R ENRERE &, SIS L 2o AW A g Mechanisms of water movement in coastal seas. Mechanisms of
Bk, BRI EIARAE, DRSS B O BRIE 4, biological production and environmental change. Measures of
RINBREAF OB &I A0058 environmental preservation in coastal seas and aquaculture

farms. Long-term monitoring of coastal environment.

Bl g2 Atsuhiko Isobe
FEM) - IR C O EIEBR B X O W B ik 12 B9 A BF Ocean circulation and material transport processes in shelf and
3¢ coastal waters

i3 EN Shinsuke Tanabe
HEWEICIAWEB I UCAERBRGY O FEEMIF LY Environmental contamination and ecological risk assessment of
A 7 @il persistent toxic chemicals

a2l AA Hisato Iwata
WAoo b Eyan Y — L EREFEREYEICL S Ecotoxicology of wildlife and species-diversity of disruption of
SN PN Sz R s D 38 L O Fil 26 Bk cellular signaling pathway by environmental chemicals

2 FF Xinyu Guo
HooyIalb—yay, Bl iBREsoMEEm, Shimulation of the Kuroshio, Interaction of the Kuroshio and
T E PR O Wi B s coastal water, Marine environmental prediction of Seto Inland

Sea

KF &= Koji Omori
IR SIS TORIZ LD S EREZR DY) Analysis of material cycle and energy flow of aquatic ecosystems
BEBR - T AINVEF—RICET A BHT including fluvial, estuary, and coastal marine ecosystems.

tr B— Shin-ichi Kitamura
TEEBRBEAAUIC X B FURGIETSE A = XA AT Outhreak mechanisms of fish infectious diseases by marine
A W7E @ cnvironmental 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

Tetsuo Irifune
Development of high-pressure technology and its application to
the internal structure of the Earth.

Toru Inoue
Experimental study of phase equilibrium, melting and physical
property etc. of the Earth's interior constituent materials,
especially the study of the effect of volatile elements.

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

Yoshiaki Taniguchi
Systematic study on the formation and evolution of galaxies,
supermassive black holes, and dark matter in the universe.

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.

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

Hiroaki Ohfuji
Experimental study on the phase transition, crystallization, self-
organization of minerals.

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.
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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 science,

and protein function science.

p
BEREWRDE ® Pprofessors and their research areas

EH Takafumi Tsuboi
~IVTI7F VRS Malaria vaccine development

Y8  shEF Hiroyuki Hori
BICTEMBBICHEADbL LR L 5 237 O E & e Structures and functions of nucleic acids and proteins related to

expression of genetic information

HE KA Eiji Inara
L WEDTER TR Development of new method for polymer synthesis

=5 fME Kazuyuki Takai
5 N7 AR O R Reconstitution of protein synthesis

FZE & Yuzuru Tozawa
REREWN S v 87 B T HAR O B3 Development of a cell-free protein engineering technology

#  Fal Hidenori Hayashi
KA RN 7 T ) TIZBITLHEREA ML ANDREIZH Studies on the molecular mechanism of response to the environ-
B4 b ARG OREE &8 X 2B A A R i ar mental stresses in plants and bacteria.
A~
Ju

FEH WE Hidemitsu Uno
EBIEMALEY B L O ERERe A R B AR o & Rt Synthesis of bioactive compounds and highly functional materials
7 of organic dyes.

=lE E Tatsuya Sawasaki
IAFEMEREH WY 2 A7 a 54 I 7 X Functional proteomics using wheat cellfree system

ZE =P Miwa Sugiura
AL D E AR 55 T-Hi i & FEEE IR 3 5 1Fge Studies on the molecular structure and function of Photosystem
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Special Graduate Course on
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Physics
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Mathematical Sciences
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Special Graduate Course on Disaster
Mitigation Study for Asian Students
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Electrical and Electronic Engineering
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Special Graduate Course on
Advanced Sciences
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Special Graduate Course on Disaster
Mitigation Study for Asian Students
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Electrical and Electronic Engineering
and Computer Science
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Materials Science and Biotechnology
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Faculty of Science

BMDepartment of Mathematics

Along human activities in science and technology since Greek ages, Mathematics has been providing a
basis of thinking and that of calculation. It also gave theoretical basis to other natural sciences such as
Physics, Chemistry, Biology and Earth sciences. Our department of Mathematics covers major fields of
modern Mathematics (Algebra, Geometry, Topology, Analysis, Probability theory etc) as well as

Informatics. We provide lectures and seminars of excellent quality.

EMDepartment of Physics

Physics tries to understand the essential feature of nature. Its fundamental part constitutes a
beautiful system. By applying physics we understand various phenomena in nature and have developed
modern sciences and technologies. Physics department consists of three courses; “‘physics course’,

“mathematical physics course”, “material science course” and “astrophysics course”.

BMDepartment of Chemistry

In the Department of Chemistry, the teachers of Molecular Science in the Graduate School of Science
and Engineering educate the students in Inorganic Chemistry, Analytical Chemistry, Physical Chemistry,
Quantum Chemistry, Organic Chemistry, and Biochemistry. The staffs of Proteo-Science Center
(PROS) and Integrated Center for Sciences (INCS) also join our education. The fundamental subjects
are well studied through many chemical experiments and practices, and advanced contents are also
learned in the appropriate subjects. The final graduation research is performed on the basis of one's

own project, and the students can start their new life as engineers or researchers.

BMDepartment of Biology

Now Biology is becoming the most attractive natural science, because the future of the earth greatly
depends on the adequate and precise understanding of life phenomena. The society needs talents who
can analyze and consider life phenomena from various point of view. We undertake education and
research dealing with a variety of micro-organisms, animals, and plants. Our interest spans a wide range
of subjects from bio-molecules to ecosystem.

In our Biology Section, three learning courses are offered. In the Biology Course, a comprehensive
understanding of biological sciences will be achieved. In addition to the general understanding of life
phenomena, the Biochemistry Course aims to acquire knowledge for the materials constructing
organisms, and the Environmental Biology Course lays weight in learning the interactions between

organisms and environment.

BMDepartment of Earth Sciences

The Earth is a living planet that has been changing throughout its 4. 6 billion —years history. The
main research subjects of the Department of Earth Sciences are focused on petrology and mineralogy,
geology and paleontology, exploration geophysics, and experimental and theoretical deep earth mineral-
ogy, physical oceanography, and environmental earth sciences. The effective and extensive programs
are provided for field works and indoor experiments that are indispensable steps in coming in direct
contact with the nature and pursuing the truth. In the department we intend to produce the experts who

have creative and comprehensive view on earth sciences through our research and educational programs.
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Faculty of Engineering
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BMDepartment of Mechanical Engineering

The Department of Mechanical Engineering consists of three divisions: 1) Mechanical Systems,
Synthesis and Control, 2) Energy Conversion Engineering, and 3) Materials for Machinery. The overall
goal of the department is to provide an opportunity for students to conduct researches on new subjects
that support the mission of the mechanical engineering department. Today's mechanical engineering
department covers not only the traditional fundamental mechanical engineering problems but also new
and innovative problems from biological engineering to space engineering, which supports various
manufacturing technologies.

Students in the department, start with studying the basic and general engineering subjects in a small
size classes. Then they take specialized subjects and learn synthesizing techniques with advanced
subjects through many types of designs and experiments courses that will help them with their own
individual graduation projects.

Many undergraduate students will select to go to the graduate school to increase their understanding
of the mechanical engineering principals and expand their ability to solve the engineering problems.
The remaining undergraduate students can find job at various industrial fields in which they can
demonstrate the knowledge that they have learned in this department.

BMDepartment of Civil and Environmental Engineering

Our modern cultural life has been underpinned by the various kinds of infrastructures such as logistic
facilities (e.g. roads, bridges, railways, airports and harbors), lifelines (e.g. electricity, water, and gas
services), and information and telecommunication facilities. It is very important issues to construct and
manage those infrastructures so as to make our life more comfortable and convenient against natural
disasters. Furthermore, it is also required for the next generation to utilize our beautiful and rich land
for a sustainable development in harmony with nature. The Department of Civil and Environmental
Engineering aims to train students who become capable of managing the regional and national societies
and of creating the next-generation rich urban environments. The department offers the following two
courses, “Special Civil Engineering Course” and “Society Management Course”, and the students choose
either course based upon their individual future directions.
—Special Civil Engineering Course (accredited by the Japan Accreditation Board for Engineering

Education; JABEE) :

Japan's civil engineering technology is the world highest level, and has been contributing to
construct various kinds of infrastructures around the world, including the ultra long-span bridges and
the cross-channel tunnels. The main purpose of this course is to raise the civil engineers who will
become active in the world construction sites, and become in charge of developing the next-generation
infrastructures.

—Society Management Course :

The wide range of knowledge and skills are required to conduct the urban development and
management, which include the cultural grounding, the social and economic perspectives, and the sense
of designing landscape as well as the technologies in the civil engineering field. This course welcomes
students with liberal arts background, and provides the engineering education that integrates the
liberal arts and the science to produce the engineers with the above abilities.

The graduates of the department have played active roles both domestically and overseas in
governmental offices, construction industries, consulting companies, etc. Besides, a significant number of
students typically enter the graduate school to pursue their academic careers for acquisition of the

advanced and specialized abilities.

BDepartment of Materials Science and Engineering
Developing new materials have innovated always new technology and culture. High-performance

materials such as steels and nonferrous metals are well known as structural materials. Meanwhile,
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materials also include shape-memory metals, superconductors, semiconductors, magnetic materials,
ceramics, glasses, amorphous and polymer materials etc. Nowadays, composite, multilayered materials
and functionally gradient materials are also continuously progressing.

Research in our department covers science and engineering area from a microscopic scale of atoms and
molecules to a macroscopic scale associated with aircrafts, automobiles, electronics, constructions and
bridges application. Our research programs aim to disseminate research and creative work in the
advanced materials science and engineering.

Teaching and learning in our graduate programs, which constitute of lectures, Lab works and
graduation thesis, encourage academic excellence and foster creativity as an engineer or researcher.
Our lectures cover a wide range of materials science fields from fundamental knowledge on electronic
structure, properties, functions of atoms, molecules, metals, organic and inorganic compounds to highly
sophisticated theories and applied technologies. Students get a suitable job in various fields in the

industry or research institutes.

BMDepartment of Applied Chemistry

The development of advanced and functional materials is a cutting-edge pursuit in which the field of
chemistry plays an essential role. The Department of Applied Chemistry is involved in education and
research in a wide variety of chemical fields. This department is divided into three research fields:
Organic and Macromolecular Chemistry, Physical and Inorganic Chemistry, and Biotechnology and
Chemical Engineering. Each research field actively investigates a range of problems, such as the design,
synthesis, characterization, and application of novel organic, inorganic, polymeric, and bio- materials.
Through hands-on scientific research and education, students acquire knowledge of the fundamental
processes and technologies of chemistry. Equipped with this training, graduates of the Department of

Applied Chemistry have been playing an active role in a wide variety of industries.

BMDepartment of Electrical and Electronic Engineering

Modern society is based on the use of electricity. Electrical and electronic engineering provides basic
and indispensable technology which supports whole social infrastructure. As a result, electrical and
electronic engineers are always required in almost all industries.

In order to supply such human resource, we provide basic and advanced lectures on electrical energy,
solid-state devices, and information and communication systems together with practical laboratory work
and tutorial sessions. In addition, compulsory final year research project offers precious opportunity to
work on specific projects for a year with their supervisors with man-to-man basis.

Our graduates’ business fields are not limited to only traditional electrical and electronic manufacturers,
but also every sector of industry including machines, materials, chemicals, software and life sciences.
Currently, 30 to 40% of our graduates continue their study and research in our postgraduate school to

follow rapid progress in sciences and technologies.

BMDepartment of Computer Science

Today, the information processing with computer systems plays an important role in various industrial
and scientific fields. In these fields, successful activities require engineers and researchers having basic
IT knowledge and computer skills as well as methodology of science and engineering. To develop
abilities required for such engineers and researchers, fundamental subjects on computer hardware and
software are arranged as the core subjects in our department curriculum. Many other subjects
concerning science and engineering such as mathematics, electric engineering and electronic engineering
are also presented for educating skilled personnel to deal with practical complex problems in the real
world. The students finish their bachelor theses on advanced topics such as computer algorithms,
hardware logic design, artificial intelligence, image processing, and computer graphics.

The students can find their works in many fields after graduation because of widespread use of
computers in the industry. About 30% of the students proceed to a graduate school for further studying

computer science.
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NOMOTO Hisayuki
MIYAMOTO Yoshio
TAKAISHI Yorisaburo
NOMOTO Hisayuki
SUGA Masao

ITO Takeo

SEMBA Kei
YAMAMOTO Tetsuro
MIZUNO Nobuhiko
KOMATSU Masayuki
MANABE Takashi

YANAGISAWA Yasunobu

NOGURA Tsugunori
SATO Seiichi
UNO Hidemitsu

TANAKA Shozaburo
SUGIHARA Tetsuji
HIROTA Kamenosuke
KOTO Hajime
ANDO Katsutoshi
KATAOKA Hisashi
ANDO Katsutoshi
KORI Toshinori
YASUYAMA Nobuo
IEYASU Kenzo
SHIBANO Tetsuo
AYUKAWA Kyozo
FUTAGAMI Kozo
ISOMURA Shigehiro
TANIGAKI Teiichi
KAKINUMA Tadao
ARII Kiyomitsu
SHIMIZU Akira
SUZUKI Koichi
TAKAMATSU Yuzo
IDE Takashi
MURAKAMI Kenji
OHGA Mitao
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Johoku Campus
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o IBER  Faculty of Science
http : //www.sci.ehime-u.ac.jp/

e T2ER Faculty of Engineering

http : //cdmir.jp/

http : //www.eng.ehime-u.ac.jp/

o BEIEITRA T 4 772>/ — Center for Information Technology ; CITE/Z1iT15¥R < X 7 L8RP
http : //www.cite.ehime-u.ac.jp/index.php

05ﬁﬁiﬁiﬁ$ﬂ$—ﬁﬁ7¢{ft - _Center for Marine Environmental Studies ; CMES
http : //www.ehime-u.ac.jp/~cmes/

-imiI/%E‘&B’S’frTEOXEﬁ%‘{t Y- Geodynamics Research Center ; GRC
http : //www.ehime-u.ac.jp/~grc/

e JOFA Y ATV AtE/S— Proteo-Science Center ; PROS
http : //www.pros.ehime-u.ac.jp

o ORI IHTZIETZ /5 — Integrated Center for Science ; INCS/% F& R &EERIT A
http : //www.ehime-u.ac.jp/~aic/ (BIERXFTF—32)

o BB ERIAZLZ>/ 5 — Center for Disaster Management Informatics Research ; CDMIR

o BT 5T #} Graduate School of Science and Engineering
http : //www.eng.ehime-u.ac.jp/rikougaku/

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

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

o SREREREHHF /Y — Innovative Education Center for Science and Technology
http : //www.ehime-u.ac.jp/~iecst/

o FENE(LIAZZ>/ 5 — Research Center for Space and Cosmic Evolution ; RCSCE
http : //www.ehime-u.ac.jp/~cosmos/public/index.php
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Matsuyama Sta.
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Matsuyama Airport
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Matsuyama Castle
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Graduate School of Science and
Engineering, Ehime University

NI b

TRAM circle line@®@)

2~5 minutes on foot to north from Sekijuji Byoin-Mae
East-West Loop Bus Ehime University-Mae

(Gokoku Jinja-Mae for Head Office)




EBZFE BTFEMAN EER)

T790-8577 BREREMIUT N RE]2&ESS
EE5(089)-927-9541 FAX(089)-927-9550
Science Department

2-5,Bunkyo-cho, Matsuyama,790-8577
PHONE(089)-927-9541 FAX(089)-927-9550

T8 BTZEMAM (IER)
T790-8577 BREMIUTHRAI3E
EEE(089)-927-9676 FAX(089)-927-9679
Engineering Department

3, Bunkyo-cho, Matsuyama,790-8577
PHONE(089)-927-9676 FAX(089)-927-9679

For Information
Graduate School of Science and Engineering, Ehime University
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