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Research fields and staffs
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1d Environment

il I

%WI% Mechanical Engineering
BB ¥ 1.5~ Civil and Environmental Engineering

BRHETIE, BEICEREBL-EEER-  Recently, industrial and social infrastructures need to be
. improved with a special consideration for the environment.

= 34 A3 = =
HEBBOERIROOSNTS, LER Hence, the specialty of Engineering for Production & Environ-
ETHERTCE, #gT2O0—2EBEE  ment, the Mechanical Engineering Course and Civil & Environ-
. — mental Engineering Course have been integrated in order to

ST s N=TPaN AN KIS
MTFI—AMEETh, HROBRICH provide advanced education and research that meet the

LEBREHRDHBE - HRIEHSN T\, needs of modern society.
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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 four education and research
fields : robotics, dynamics and vibration, control of me-
chanical systems, and applied physics. The major sub-
jects of our research area contain the following :
mechatronics, systems engineering, dynamic properties
of materials and structures, intelligent robot and fluid
control, and material properties under high pressure.

e
BEREWRDE Staffs and Research Fields
EE OB Naoshi Kondo
TRl B AEYEREICBITAa Ry PIE Robotics in food, agricultural, and biological production
Bl = Shigemune Taniwaki
FH Y AT LDFFE Dynamics and control of space system
SHER# R Yuji Sogabe
MR EY OB B X I hEomE Dynamic problems of solids and structures, and propagation of
stress waves
wir [& Yutaka Arimitsu
RO~ A 20 xh =y 7 AL ZFOMERFE~NDIBH Micromechanics in solids and its applications to material science
H W@ Satoru Shibata
N & AT 5 MBERM O 72D OHIEH 2 X T A5 Control systems of intelligent machines for coexisting with
human
ey F— Yoichi Hanayama
BEIEM O & BRS&AT ToFH Applications of high pressure techniques and measurements on
@ materials properties under extreme conditions
\
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@®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.

ATEEELE, BRAFMORLSE, MPRMIRBESE, AEREN LB X
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p
BERXREWRDE Staffs and Research Fields
wHE = Koichi Murakami
TN ORI ZAHGE & b BRI O Studies on gas liquid two phase flows and boiling heat transfer in
channels
M (S| Shinfuku Nomura
BT OREBRR ETEI AN T ORI A HICE Transport phenomena in acoustic field and effective utilization of
A HE%E acoustic energy
1BE Hideki Hibara
LR E R M OMEEN, SFHEEBRTEN ORI Interaction between turbulent jet and boundary surface, flow
B L O IIEE) structure in various pipe-flows, and flow-induced vibration
) B BE Katsuju lgari
i HREGE, BB L 7y ) -2 —7 Theory of partial differential equations, numerical analysis and
L MENT O Fourier-wavelet analysis
Jl =T Yoshiyuki Aoyama
IANVFER MEB X OAE T 2B 5 B Numerical analyses on energy conversion/transfer and
AR SE O BB fRAT & B F VAR A 0F5E manufacturing process and studies on the model
PIi  JeiE Mitsuteru Kadowaki
BFEN RO Mathematical scattering theory
\
CEEIRT LFBE @Production Systems and Materials for Machinery

This divisions composed of several research groups of
materials engineering, strength and fracture of materials,
production processing and innovative materials processing,
etc. The objective of the division is to conduct academic
research on various problems concerning deformation,
fracture of materials and its evaluation, and production
of new material for machinery.

( N
HEREAADE Staffs and Research Fields
OGN - Hiroyuki Ogiyama
FAERE T AR ORES, AR E 2B FENB IO Studies on strength and fractures of structural materials from
757 7T 7 4 NEED SHET 5058 the viewpoint of fracture mechanics and fractography
) aE 2 Manabu Takahashi
eyt AR DR EE - 845 FEN Strength and damage evaluation of advanced structural materials
) x [ XKE % Nagatoshi Okabe
[ERATE T2 2 o 7o AR RT & R R R o il & AL fie ol Optimized design by combination of material design and
Rt structural design based on reliability engineering
1B ={£ Mitsuyoshi Tsutsumi
W 5 L AEEYE T2 30 < SEHEM K o o B b 5 Assessment of strength on advanced materials based on fracture
il mechanics and reliability engineering
HH i Takashi Ide
HTE—2BLINTIAVIZE D2 = — KRV EE Development of particle-beam and plasma processes for
HoRE fabricating new carbon materials
i K FR Hidetsugu Yagi
BEHNTS A~ 7t A0 HICET 5 HF5E Studies on the application of plasma processing under high
pressure
) ZH F8 Hiromichi Toyota
HMERESS A< 7av AR HEM O & o H Development of ultra high density plasma process and its
application
\ J
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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)material, earth structural, construction
engineering, (2)urban environmental engineering, and
(3)marine environmental engineering that have been
covering fields from the top of the mountains to the bot-
tom of the seas.

®Material, earth structural and construction engi-
neering

Construction materials, design, construction methods and seis-

mic behaviors for infrastructures such as steel and concrete

structures, earth structure, underground structure, are studied.

The details of research works and the staffs are given below.

P
BEREWRDE Staffs and Research Fields
% FgH o % Yoshinori Inada
EinB & OMEIEWE O T 22 R, i 2CE Rk High and low temperature materials storage in rock caverns, De-
WSO RAMENIWIFE, PESEBEZEW 2 FIH L 7280 L v 2 velopment of hydraulic rock fracture machine, Development of
B X OEH O new type adiabatical materials and sound proofing materials
using industrial waste.
7E 3 Makoto Ifuku
WHEIZ BT HIREER, K - R I BT 5 ERp, Wave transformation in shallow water, Coastal sediment process
BB I BT HIRE R in wave-current coexisting system, Mixing process and circula-
tion in tidal estuary
REKHE Mitao Ohga
MW A ORI, FERIE S E) & SRR I2BE 3 A g, Linear and nonlinear behavior and strength of thin-walled
HRME 2T 5 Y = WV EY ORISR & 5 c members, Structural analysis and design of shell structures with
ERAYEiH combined cross sections.
A {E—Ep Shinichiro Mori
&Y X OHBoOMERL, T IEREE MM Seismic responses of structures in the aspect of structural/geotechnical
HAEH, MEBE~NOMBIKIRMLOEE, WMEE O earthquake engineering. Research topics are categorized as follows;
LEFIAL, HERRERA, FNOS5oME KDL nonlinear dynamic soil-structure interaction, liquefaction effects on pile
H foundations, analysis and modeling of strong ground motion, earthquake
damage investigation, and their applications for disaster prevention.

X B Isao Ujike
a7 ) — b BITOVENTOYER B & 85 Studies on mass transport properties of concrete and at cracking
a7 — FEM O E O E N O B WA 2 8 and on time-dependent behavior of deformation and cracking in
WS 5 0Fge reinforced concrete member.

il 2 Kazuyuki Nakahata
B PRSI 2 W23 M R o R G aEAl,  REAR Non-destructive evaluation (NDE) and maintenance for the struc-
WNIRBIOEE - TELY I 2V — v a V&, EEIMo tural component. For instance, flaw geometry estimation in in-
JENGIBEEPA L OV X o~ 7 F v AT A% homogeneous materials using the low frequency ultrasonic wave,
simulation of the elastic wave propagation and the scattering by
flaws.
§

ML TFHI94E 3 H3IH BT EDOHR 2R,
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@ Urban Environmental Engineering

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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Staffs and Research Fields

Masuo Kashiwadani
Evaluation of transportation network development from the
regional or city planning point of view

Koichi Suzuki
Sediment transport in rivers, River bed variation, Local scour
around river works, Runoff-erosion due to rainfall

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.

Ryuichi Yatabe
Environmental geo-engineering, Slope disaster prevention engi-
neering

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

Fumitake Nishimura
Development of an energy and resources saving advanced waste-
water treatment system. Clarification of pollutant behavior in
catchment area.
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@®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
% Yousuke Kishi

Masataka Yamaguchi
Stochastic generation model of typhoon and low pressure system,
Extremes of winds, waves and storm surges, Wind and wave
climates and their long term variation, Extreme value analysis
system, Nearshore currents and beach changes

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.

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.

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.

Mitsu Okamura
Seismic stability of foundations and earth structures as well as
development of countermeasure technique and design methodol-
0gy.

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

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

MILTHI94E 3 H3IH 4B T EDOHR 2R,
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Materials Science and BiotechnolOﬁII

Rapid progress of science and technology depends largely on the develop-
ment 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 effec-
tive 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, Materi-
als Development and Engineering, Organic and Macromolecular Chemistry,
Physical and Inorganic Chemistry, and Biotechnology and Chemical Engineer-
ing. 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 sub courses, i.e., Materials Science and Engi-
neering 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 3 subjects.
“Condensed Matter Science and Engineering Group”
studies on semiconductors, magnetic materials and ce-
ramics. “Materials Control Engineering Group” studies
on the fine structures closely related to material proper-
ties and its control through an atomic scale. “Electrical
and Electronic Materials Group” studies on electrical
and electronic properties of dielectric materials and con-
ductive polymers.
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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 applied
microcapsule technology.

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 electrical tree using local fractal dimension and
wavelet.

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

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

Takashi Nishikawa
Research and development of the inorganic ceramic materials,
such as superconducting, magnetic and semiconducting materials.

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

This educational and research field consists of 4 subjects.
“Materials Design Engineering Group” studies on the de-
sign of highly ordered composites and process of the la-
ser composite materials and reclaimed materials using
high-energy beams. “Structural Materials Engineering
Group” studies on mechanical strength of materials and
their breakdown behaviors with a viewpoint of fracture
mechanics and fractography. “Environment and En-
ergy Materials Group” studies on the development of en-
vironment conscious enegy and environmental monitor-
ing systems using associated catalysts, semiconductors,
solid electrolytes and photosensitive materials. “Medi-
cal and Biomaterials Engineering Group” studies on the
development of biocompatible ceramics and magnetic
materials.

P
BEREMEDE Staffs and Research Fields
* WA i % Takao Araki
AF v, L—¥, TIAITHEDE L L)X — B Design of functional materials with advanced hybrid micro-
W72 B RE SR ERR RN B O 3R B X ORI R ZE structure by using high energy density heat sources (such as
EREHBEAMEOERERA - BERT 9 A 0% lon, Laser and Plasma), and recycling processes for producing of
phoenix materials from spent industrial materials.
Tl BE Yoshihiko Sadaoka
e AR B X OSEBEA R, EmiExE & T, 1k New inorganic and organic materials, Design and analyses of
= A AN Y| surfaces, Application for chemical sensors, fuel cells, catalysis etc.
Bfa R Tetsuro Shiraishi
B TMENC BT PR FTMEE, W EROFEE - R Experimental study on fatigue strength, fatigue crack initiation
258, HRHIERER X OHFa TN § 5 FZERMF5E and propagation behavior, fracture surface, and prediction of
fatigue life in polymers.
[iz]= = . 4 Minoru Nishida
I 57— — FEEMEORE B X CRIEIEE 5 Innovative designing and producing for ecologically tailored
EHEAE 7O X0 functional materials and research of high performance joining
process.
R ORE Takashi Nachara
FEEO 72D DR M EHIBE T 2 0F%E Research on the medical materials for the cancer treatment.
BY & Hiromichi Aono
BAEBALY S EAREME, REob, ¥ty Heterometallic oxides and solid electrolytes, Surface analyses,
Jo Application for chemical sensors, etc.
BRK R Keiji Ogi
BEMEB X OARWEMEONFENET) v 7 ERE Mechanical modeling and strength reliability of composite
BN, HEMBO<T Y TV %A 7 materials and heterogeneous materials, Material recycling of
composite materials.
.

AL TPHI94E 3 I3 H E4BM P EO BB 2R,
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Applied Chemistry

T he development of science and technology has been
giving us a lot of benefits.
has greatly contributed to the development.

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
The course yields research-
ers who engage in development of applied chemistry

studies in the above fields.

with the knowledge and technologies of chemistry.

L eI (4= #0Organic and Macromolecular Chemistry
P
HEREREDE ® Staffs and Research Fields
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Kenzo Inoue
Synthesis and functionality of hyperbranched polymers and
inorganic-organic hybrid polymers

Eiji Ihara
Development of new method for polymer synthesis

Hideko Koshima
Development of photofunctional molecular materials

Minoru Hayashi
Development of new synthetic methodologies using heteroatoms
and transition metals

Yohiji 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

Chemistry is a field which
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




L 2vlcd(a= @ Physical and Inorganic Chemistry
p
BEREWRDE ® Staffs and Research Fields
HEF BRHE Shojun Hino
KRBT EE W7 BB AR S OB IRERH Photoelectron spectroscopy of organic conducting materials
B ailll & Takashi Maekawa
AT ABILNZFORMKONE - HiHk L BL - & Acid-base and redox of oxide glasses and their melts
N 0O IEE Masanobu Matsuguchi
WReE oo L Foftst v DI H Design of functional polymers and its application to a chemical
sensor
=5 EX Takafumi Miyazaki
g - RIS RO & BRBEAT Functional analysis and structure of organic-inorganic hybrid
layerd materials
\& FH Hidenori Yahiro
PRV /A E ZIRIN Y IO RN Syntheses and applications of meso- and microporous materials
Wwr & Hiroshi Yamashita
L rax 7574 —HEEAORE @ Development of packing material for chromatography
OLEYTE @ Biotechnology and Chemical Engineering
P
BEREWRDE ®  Staffs and Research Fields
I=EFENER Yaeta Endo
I AFRFEMIL Y ORI -EER Y AT ADORTE LIS Development and application of a cell-free protein synthesis sys-
H tem from wheat embryos
) ek s— Keiichi Kato
WERBLOEGETEAZD S L -ENImERE X New preparation of targeting lipid-vesicle forward to either can-
DS120):IE! cer therapy or gene transfection
EE Eth Tatsuya Sawasaki
MR % W24 7 NN R Functional genomics using cell-free system
) =aH f=E Kazuyuki Takai
B T s A7 & OW5E Chemistry and evolution of the biological decoding system
TE B Satoru Takeo
M~ ) 7RO Development of antimalarial agents
B = Minoru Tamura
A —=3—F F ¥ FAEKEEZENADPH Oxidase D¢ Studies on superoxide-generating enzyme
H B Takafumi Tsuboi
<=IV)TI7FVEE Malaria vaccine development
i i FE & Yuzuru Tozawa
REBEN T V7 B LA oS Development of a cell-free protein engineering technology
E 5hE Hiroyuki Hori
AL AV PAV YRR 3 Structure and function of nucleic acid related proteins.
MEH 8 Akira Matsuda
HEK O & SRE IO B X OWRIGS Bk O 78 Wastewater treatment, excess sludge disposal and absorption re-
® frigeration machine
N

®
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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 mathemati-
cal methodologies play a key role in our society, and are urgently required.

Electrical and Electronic Engineering and Computer Science offers the two
courses, Electrical and Electronic Engineering course and Computer Science
course, to respond to social demands as mentioned above. Electrical and
Electronic Engineering Course has the three major divisions, ( | )Electrical
Energy Engineering, (Il )Electronic Materials and Devices Engineering and
(Il 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)
Photonic Device Engineering, (8) Semiconductor Engineering, (9) Information
Storage, (10) Optoelectronics, (1 1) Optical Engineering and Sciences, (12)
Communication Systems Engineering, (13)Mathematical Engineering. Com-
puter Science Course has the three major divisions, (| )Computer Systems,
(1) Artificial Intelligence and (lll) Applied Computer Science, including such
education and research fields as (1) Computer Systems, (2) Software Sys-
tems, (3) Distributed Processing Systems, (4) Intelligent Communication, (5)
Image Processing and Understanding, (6) Artificial Intelligence, (7) Applied
Mathematics, (8) Simulation Engineering, (9) Computational Science and(10)
Information Network. We are engaging in professional researches in these
two 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
HEREHRDE ® Staffs and Research Fields
& BB Isamu Kitani
WAKB X OFERFEMRICBI 5 2R EM 540 & i Studies on space charge distribution and electrical breakdown in
¥EIZBY 9 % SRR liquid and solid dielectrics.
Pl —8l Kazunori Kadowaki
BRAMBEM B OBLEWEMEE L A M) —< EE Degradation diagnosis of electrical insulation materials and
HW72HE A A WLEE B X DS WL BEFL Al BH 58 application of streamer discharges for control of air and water
pollution
i HE X Masafumi Jinno
75 X '?IEI%’, 7'[7(1? BH3E & I)%i%ﬁ't/f NDT T AN Plasma Electronics. Plasma Diagnostics and Application to
Me 77 A~oitllghi, BT A3y ¥a— Light Sources Development and Environmental Preservation.
FETY T Numerical Modelling of Plasma for Light Sources.
x GEA fRT % Kenji Watanabe
BRIBEREICHE L 72 HE 0 A A UM R ERF S AR & Development of small generators built in shoes and self-rotating
HCO MR o g o Bi% rollers driven by selfrotating force for Enviromental
Preservation.
REH & Hiroshi Sakata
HREFEICLAFNA AV I 2L —Y gy, BIZ, Device Simulation using Finite Element Method (FEM), espe-
EIHPEEARDOHNGTO, MOSFETED A A v F v 7§ cially, switching characteristics analysis of power semiconductor
NeRiin devices, such as GTO and MOSFET, is studied.
R B— Yoichi Higashiyama
77 7@?@?@17553, TV AT AOEEE, BXUVLSI Studies on the application of graph theory, reliability of
O HEFIERENCE T 5058 engineering systems, and VLSI design automations
HE K= Tomoki Inoue
DA ANFZROINVT— VG, AR 757 F7) Ergodic theory on dynamical systems with chaos, Mathematical
ORI FLBETIE ® foundations towards application of chaos and fractals
\

¥AXFR194E 3 H31HEE BB P EDHHEZRT,
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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 studies of hydrogen,
lattice defect and damage structures in metals and
semiconductors.

HEREMAIE

Kii HFE
B ET T4 AT VA Bt koL Big L 72,
Fi TG ALY 30b R B X OF A G ERIL Y 3t
ROWF%E
L7 banItxtbryABEEIY—-FLVI ALY AW
EELFRE L7z, BIESOUERO S O S

BA #
AR B GaN, GalnNAs ZnODfE & & BEA
BRI, B4R A TEAMM % F— 7 L7210
-VIRIEE W 8R0S & 754 A S

TE B
HEF TN ZHERALES (ZnO) ¥, ZnO) /7
AXY—ROH—KF /T 2—TORE L

) ™ &
TS F Y — 12 X B wan B EAR S ok
BT NA R - AT ANDIEH

Staffs and Research Fields

Hideomi Ohnishi
The luminescence from sulfides and oxides activated with rare-
earths is studied to develop high quality electronic display
devices. The fabricated phosphors are characterized by the
electroluminescence and cathodoluminescence methods.

Sho Shirakata
Growth and characterization of GaN, GaInNAs and ZnO semicon-
ductor. Optical properties and device applications of III-V
semiconductors doped with transition-metal and rare-earth
impurities.

Tomoaki Terasako
Growth and characterization of zinc oxide (ZnO) films, ZnO
nanowires and carbon nanotubes for opto-electronic devices.

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

p
BEREWMRDE Staffs and Research Fields
WA FHER Yoshio Yamada
(1) BB X OME SO 7 VT X 4 (1) Image and signal processing algorithms
Q) =a2—=F %y M7 =7 OEBUEL L OMF 5 0L (2)Neural networks applications to image and signal processing
DIt H
(3) Z RICZERNI BT B HOEAEER TV T X 4 (3) Multi-dimensional nearest neighbor search algorithms
A [ Shinji Tsuzuki
(1) R—= 2N Fmk 2o L7z AR 7 M VIERGEAE L (1)Research on sequence design and signal processing for base-
W5 OG5 F R OMES X OVE I band spread-spectrum communications, and its application to
A~ #E e power-line communication
Q) 5% s (CDMA) FRUZ X 25 70 (2) Analysis of CDMA based protocols
b IV ORISR
(3)IPHEIC BT 2 Sk B W%k 2 X T A DRSS (3) Developing high-definition video transmission systems over IP
network
wx KiE B %% Hisashi Osawa
EBEET 4 VI NVEAGGERB LUt AT 407 Signal processing for high-density digital magnetic and optical re-
O DIEFILB )T cording systems.
i N ST Yoshihiro Okamoto
BHA DL =V I AT LOREBEENAEZRS 2D/ Reseach on channel coding and signal processing techniques to
1t & E 5 WBREAT IS B3 A Fge achieve high density recording in digital information storage
systems
INEF ADi Kazuo Ono
EPARDEETICE T 2 BREA O, BREHHERB X Electromagnetic theory, design theory and fabrication techniques
URIEICB 3 20158 for guided-wave devices
mlll 8z Hiroyuki Ichikawa
T EEmEOBMM L CER TR ST T4 =R Y Investigation of foundamental properties of subwavelength
O JFE R o H BT I B 5 A F5E optical elements including holography and their application.
BHE X— Koichi Tsuda
757 7 VAHAE R, A E AP Fractional topological invariants, Topological self-similarity
§

O ITPI204FE 3 H31H ZF BRI FEDHHZRT,
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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
fault tolerant systems, software for high performance
computing, distributed and parallel processing systems.
The researches aims at improving reliability, functional-
ity and performance of computer systems.
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Staffs and Research Fields

Yuzo Takamatsu
Fault tolerant computing systems : test pattern generation, fault
diagnosis and fault simulation for LSI's

Shin-ya Kobayashi
Distributed transaction processing, load balancing for distributed
computing, task scheduling and distributed multi agents

Hiroshi Takahashi
Digital Systems Testing and Diagnosis, Design of Digital Systems
using Hardware Description Language

Yoshinobu Higami
Design, Test and Diagnosis of VLSI Circuits : Test Pattern
Generation, Design for Testability, CAD System for VLSI Design

Hiroshi Kai
Researches on systems and algorithms of Computer Algebra,
especially symbolic-numeric hybrid computations, middleware
and network security.
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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, Knowledge based software development, and
Virtual reality.

- N
HEREHRDE ® Staffs and Research Fields
sox B 8 ¢ Yoshifumi Shigematsu

AR LB, 223 - RIEoOMRE T, EES Neuro-computing, Learning theory and associative memory,
B, W RITE Y AT A, HEORERULE Biological co-operative system, Visual information processing

Kt &= Kenji Ohue
TEHEE EISHLE . < VF X1 7T OEVEWRED Communication Theory and Information Processing :
ODOBETENLE, HHhtdra) 74 02D0KS Watermarking for digital copyright protection, cryptography for
16, EHRALEEE R 5 Bl 7 & OWFSE information security, image processing and coding theory

ME W= Kenji Murakami
Za—F )iy VI —2 ORERE LIS, E{EAHE T Construction method of neural networks and its applications, Im-
VI XL ERE, a3y ¥a—% ETOHMFE age processing algorithm and its applications, Knowledge repre-
I & HEmm T o MR sentation and inference systems on computers.

RHE IEAI Masanori Izumida
Za2—INVAy b= DB, —a2—F )%k v b Research on 1)learning methods of neural networks, 2)recogni-
7 — 72 & B RER YL TP OIS AL B, 4 tion, pattern clustering, and optimization problem solving by the
BT B0 neural networks, 3)image processing and 4)fuzzy clustering.

WA B2 Hiroyuki Yamada
VI M2 TRBICBUT AN LIEREICE T A0 Research on Intelligent Support Environment for Software De-
7E 1 RS L ALRRECR, BAE, MR 5015E velopment : Requirements Acquisition and Specification, Reuse,

Estimation of software complexity, etc

HM & Shun Ido
N—=F X NV)T)TFT4, La—<sf V¥ T xz—2A, Virtual Reality, Human Computer Interaction, Image Coding,
WG, 2y E2—% ¥ a v, B{ELE @ Computer Vision, Image Processing.

N Y
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@ Applied Computer Science
. 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.

. Scientific computer simulations for natural sciences :

computer graphics and visualization, applications of
visualization techniques, parallel computing, high —
performance computing, space plasma simulations.

. Information network and data processing for science

and engineering. Applications of information net-
work, software technique, distributed database,and
signal processing to spacecraft observation data and

welfare engineering.

4 . Cognitive science and welfare engineering: pattern
cognition, human information processing and barrier

free technologies.
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g Staffs and Research Fields

% Takashi Sadamatsu
Studies on the well-posedness of the initial value problems for the
partial differential equations

Masayuki Ugai
Computer modeling of complicated scientific problems :
computer simulation and graphics by supercomputers, simulation
studies of flare phenomena in space plasmas.

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

Tohru Shimizu
Computer simulation and visualization technique of complicated
scientific problems. Simulation studies of space plasmas.

Ken T. Murata
Applications of information network on radio science in space
and welfare engineering. Applications of spacecraft information
network system, parallel computing of space plasma, data
analysis system for spacecraft data, software engineering, and
signal processing.

AL FR94 3 31 H B PEOHEE R T,
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Mathematics, Physics, and Earth Sciences

EXMS AL, RWNEDFFLZER OCARICELU TR
BRI, REBRALZEODEEDNOERLCELHFIIFI L
PERICITITICHaER{beh, MEORRIIMKITHD L
IBATcRRTRIGHEARD YL RICHONDEDIC, BRADIREZ
ROAAIBERICEDITYEZDERNLHEELTHRYE
ZIMANTIND &, O—VYDILILFURIFHETHI 1 i
IZ, MAEVYISTZADEELTESZ (WIR Y NDER), T
ZOZ ST IS IS, RREFZKNIUDBEN DR FZEHRTD
TE, WME- NUZOEBZRE, REDHKASEEZMF
TROMIKBENEEL DT\,

HEYPENZERIT, RXOEBMZDOHRT, ¥EZMET
DHEMNZ, MEFZMR T SERYIEMNST - PHRZE, KM
FZMRT DMIKELFZDABEN DG, BRERICHDHS
NCTWDELERAMEDERDRERICED, EZNZENDDET
AT\ SEBBEDEAZRELCL\S,

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(95?—51? 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 study-
ing 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 finite group theory
and number 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.
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Staffs and Research Fields

Tsugunori Nogura
Studies of topological properties of hyperspaces and continuous
selections
Kazuhiro Kiso
Differential Geometry (Group theory and differential equations,
Geometric structures of integrable systems)
Dmitri B. Shakhmatov
Investigation of topological structure of topological groups and
fields
Manabu Naito
Qualitative properties of solutions of nonlinear differential equa-
tions
Hiroaki Morimoto
Study on optimal control of stochastic differential systems
Shigeru Sakaguchi
Studies on concrete shapes of solutions of partial differential
equations arising in mathematical physics
Yuji Nakagawa
Recognition of moving objects and 3-dimensional shape in
computer vision, Software development for high energy physics,
Web based distance learning system
Takuya Tsuchiya
Numerical analysis for elliptic partial differential equations
Miki Hirano
Number Theory (Automorphic Forms, Automorphic Representa-
tions, and their L —function.)
Koichi Hiraide
Studies of discrete dynamical systems
Yasushi Ishikawa
Probability and stochastic analysis
Shigenori Yanagi
Studies on nonlinear partial differential equations and its applica-
tion to compressible Navier-Stokes equations
Hiroshi Ohtsuka
Algebraic approach to parallel processes and their communica-
tions
Toshiyuki Abe
Representation Theory (Vertex operator algebra, Lie algebra)
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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.

p
HEREHRDE ®  Staffs and Research Fields

IR BRE Yasuo Ezawa
FEHIZOWTOHGRWINIZE, 2, FHANWOL KT Theoretical study of Cosmology. In particular, study of initial
FTHmB L O— L S N -Z PG W %E stage of the universe based on multidimensional universe model.

B XEB Taro Kashiwa
TR BT A IEBERNZE, BB EICE DL Research for a basic concept in elementary particle theory.
r—UYow i, EERIHNGORETRBLETH Study of gauge theories as well as nonperturbative methods in
I field theories with the use of path integration. Principle of

quantum theory.

#0 == Yoshiaki Taniguchi
FHIZBIT BN, BEKTIT v 7 Rk—N, F—r < Systematic study on the formation and evolution of galaxies,
¥ — DI & H#EALICE T AR A T supermassive black holes, and dark matter in the universe.

BRK X Hisamitsu Awaki
FHHOME, EILOWI%, FFICEHXRE Hv25EH Study of structure and evolution of the Universe. In particular,
DIEENME DO B X OB 2E OB SE study of active Universe through cosmic X-ray emission, and

development of instruments for X-ray observatory.

gRix Al Takeshi lizuka
JERRI R B O BRI, 7 7 A NN—% BT S Theoretical studies on nonlinear waves. Gap solitons in optical
Fro 7YY by, 78 b2y 7RI BILEET fiber. Coupled mode theory in photonic cristal.
— NG

FB5 f— Yuichi Terashima
FHICBIAEZANVE B RO, FICEFHOMHE Study of high energy phenomena in the Universe. In particular,
& E AL, 7Ty 7 AR— VOB observational study of black holes and the structure and

® evolution of the Universe.
\
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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.

- N
BEREWRDE Staffs and Research Fields
HE & Naoki Inoue
BA K VEBRICBT S EEA F MEE, BTSSR Study on fast ion transport, electronicstructure and phase transi-
X MR DOF5E tion in superionic conductors.
#E  Sak Kazuhiro Fuchizaki
JE, ISR ORI, 73y — VIR O8] Statisitical mechanics on nonequilibrium open systems.
SR Theoretical and numerical treatments of self-organized pattern
formation.
BE LB Reiji Sugaya
TG AR PO EREBRICIAEHZANVF R Theoretical and experimental study of high-energy and relativis-
MXTER IR InaE, 79 A~ OB FiHLHSZ OGN tic particle acceleration and anomalousplasma transport by non-
LB linear wave phenomena in a plasma.
S Eig Tatsuo Kamimori
FERY BRI O W T OEBINIZE, 512, WA Experimental study of solid state physics. In particular, stutdies
HIOREE & ZOME & OBRIZOWTONSE on magnetism originated from microscopicstructure of the
materials.
N Y Kensuke Konishi
KRB X O ARORE 1%, BRI 5 3% Low temperature physics and statisticalmechanics on magnetic
BEWEZE LIS - B materials. Experimental studies of magnetism ; Fundamentals
and Applications.
AN J
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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.

Toshisuke Kawasaki
High-pressure and high-temperature experiments to constrain
the thermodynamic properties and the phase relations of the
rock-forming minerals within the lower crust and the upper
mantle, and to frame the physico-chemical conditions on the
formation mechanism of the continental crust.

Ichiro Ohno
Geological and crustal structures by means of gravity anomaly ;
Elastic properties of earth material and their temperature and
pressure variations.

Dapeng Zhao
Studies of the three-dimensional structure of the Earth’s interior
and the mechanism of earthquake generation using seismic to-
mography methods.

Yoshio Inouchi
Study of local and global environmental changes based on marine
and lacustrine sediments.

Masayuki Sakakibara
Researches for tectonic setting of protolith, and formation and
uplifting tectonics of high-pressure metamorphic rocks in oro-
genic belts based on geologic and petrologic studies.

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, (c)
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 Earth’s constituent
minerals and modeling the structure of the deep Earth.

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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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.

Elementary steps in physical processes and chemical re-
actions in many substance systems, such as dissociation,
ionization, association, combustion and so on, are investi-
gated under various conditions, that is, at very high tem-
perature, under high-energy deposition, and upon photo-
excitation. Profiles and interactions of the reaction
products, electron, ions, atoms, radicals, adsorption lay-
ers, and crystals, are analyzed at the atomic and molecu-
lar levels. These investigations reveal the mechanisms
and dominating factors by which the substances function
as functional materials.

p
BEREWRDE ® Staffs and Research Fields

R Rt Nagao Azuma
WRHRMERETLE S DO LB SR O XK R SR AT X-Ray single crystal structure analysis and studies for electronic
LESRZEFEIC & A E & B L ML & 7T ) e O WF structure and redox reaction of paramagnetic metallic complexes
3¢ by means of ESR spectroscopies.

WEe =R Yoshiaki Hidaka
iR D7, Bl pAbKkE, SRECHILEY High-temperature gas phase reaction. In particular, combustion
SRR O JRISE BRI & BRISE B BT oD A 2 mechanism of hydrocarbons and CHO compounds.

EE F Hiromu Asada
KA BT 55 FHEMHBEAEH & HZ BB 5 5 5 Experimental study on molecular interactions and phase
WMIFZE ; TR0 behaviors in surface phases; Statistical mechanical theory of

lattice gas systems

RE {H— Shin-ichi Nagaoka
JIARIREE I BT 50T oMY, St o TOMEAEH Properties of excited molecules. Interaction between light and

molecules.
o
N
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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.

P
BEREWRDE Staffs and Research Fields
B W Takashi Manabe
2 RICERIKE), ¥Y VY5 —BERKkE, EE9WE Development of high-performance techniques for protein separa-
2B 7 U7 BEOEMWEESEEAT - T EOBISE tion and analysis empolying two-dimensional electrophoresis, cap-
illary electrophoresis and mass spectrometry.
Ny 7 Noboru Ono
IREHED ST BTRILEWO SR EREESL & Synthesis, structure and properties of new p-conjugated mole-
U"l‘% REBHISICE§ A%, FICEEBEERYV Ko —LE cules like polypyrroles and porphyrins.
L OARILIRAR N 7 4 ) ¥ O & FRREF 5
" ??EJJ Hidenori Hayashi
KR N7 T ) TIZBITAEEA N L ANDIREIZH Studies on the molecular mechanism of responseto the environ-
B3 2 BR 0T 0ORE L @ &\ 50T AWt mental stresses in plants and bacteria.
e
Ju
FEH IE Hidemitsu Uno
%Eﬁ(ﬁ AL &Y B X O E PR A Bt E Mk o & Bt Synthesis of bioactive compounds and highlyfunctional materials
3¢ of organic dyes.
* IR B— % Yoichi Kitamura
a3V (0D $ERE MR T 7213 L o o D HEE Reaction velocity of a cobalt (III) complex withan acid or base.
& 8L Hiroyuki Tani
B2 63 5 BARILEW O &K, HiE ek Investigation of novel functionalized organiccompounds con-
B3 %1 g¢ cerned with their syntheses, structures andphysical properties.
Al (EE Yoshitaka Nishiyama
FE KA ORI 5 0T EWFE e Molecular biology of the response of photosyntheticorganisms to
environmental stress
ILH BF Hiroko Yamada
KU T4 VEEHOTIEEEEAEBILEY O A K Design, synthesis and properties of novelporphyrin compounds as
WIS B 01%E functional materials
=iE =A Ryoji Takahashi
TR ILVE S BB O & WA - it LTo Synthesis of novel porous metal oxides and design of their
PRRERL S functionalities in adsorption and catalysis
N
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% Scheduled to retire in March, 2007
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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 :

The major purpose of the research in this division is to
examine and analyze varieties of biological functions and
structures of living organisms at the molecular and
cellular levels, thereby comprehensively understanding
biological phenomena. Current interests are focused on
morphogenesis of cells and organs, adaptive responses of
organisms to environments, and neural basis of insect
behavior.

( N
HEREHRDE Staffs and Research Fields
% WE BE& % Masanori Joho

BRIEAALIT R 3 5 AW o @ e 1 e BARAE (B 5 A I Adaptive response of microorganisms to extreme environments
e FE LI ZMAICEREDESEEREANDHE which contain mainly high concentrations of heavy metal ions.
JeAERE O i B

k& mi— Seiichi Sato
MR E ORI B L OB /MEo s & FEeI2E Morphogenesis of plant cells and organs. Structure and functions
3 A% of the nucleolus.

=L OB Hiroshi Tohoyama
WAEYWORBENDOBEISNER, 2, BEo&Enk: Mutation for environmental adaptation of microorganisms, In
Wt o # =095 particular, genetical studies of resistant mechanisms for metals in

yeast cells.

HE A Masahiro Inouhe
W O &#EIsRE )T, A, MW IVE CERBEONT Growth, adaptation, metabolisms and phytohormone actions in
7 plants.

s 1IEE Masamichi Kanou
By ATEI O AR LB IO W T O AR, 1TEE 9T Physiological and behavioral studies on the neural basis of animal
e behavior.

g Eth Tetsuya Kominami
LBV IR I BT 5, Mifgss, Miigaits L~ Cellular and molecular analysis of early development in

ZRETECBE 3 2 MR 52, o TR S ntse echinoderm embryos.

Lt Al Yasunori Murakami
FHEB Y O MR O AL I T 2 RN, 515 Evolution of the vertebrate brain: comparative and developmen-
S tal analysis.

N Y,
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The major purpose of the research in this division is to
elucidate the interactions between living organisms and
environments and the dynamic changes in the biosphere.
The research fields include inter- and intra-specific
trends of fish and plankton, ecology and evolutionary
aspects of animals and microorganisms, and the material
cycle and contamination in aquatic ecosystems.
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Staffs and Research Fields

Yasunobu Yanagisawa
Interactions between animal behaviour, ecology and evolution,
and evolution of animal societies.

Satoru Suzuki
Biochemistry of marine bacteria and ecology of pathogenic
microbes in marine environments.

Shinsuke Tanabe
Environmental chemistry, bioaccumulation and ecotoxicology of
hazardous pollutants

Koji Omori
Analysis of material cycle and energy flow of aquatic ecosystems
including fluvial, estuary, and coastal marine ecosystems.

Toshiyuki Nakajima
Experimental analysis of relationships between evolutionary
processes of populations and ecological interactions using micro-
bial model ecosystems.

Mikio Inoue
Analysis of habitat structure and biotic interactions in stream
communities.

Masayoshi Watada
Evolutional genetic study of Drosophila, especiallyontransposable
elements, parasitic wasps and spesiation.
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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.

BMDepartment 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” and “material science 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 Cell-Free Science and
Technology Research Center (CSTC) 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.

EDepartment 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.

EMDepartment 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 the history, evolution, crustal
dynamics, and physical properties of the Earth. 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

MDepartment 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.

MDepartment of Civil and Environmental Engineering

The Department of Civil and Environmental Engineering addresses various issues of every possible
field of human activities on the earth such as land, water, oceans, urban settlements, and underground
spaces-literally from summit to seabed. With these fields on top, education and research activities are
conducted here to achieve scientific and engineering goals such as harmonized natural environment,
improved infrastructure development, and sustainable environment development.

The departmental aim is to train students and make them capable of dealing with the diversified issues
related to rapid progress of science and technology, diversification of one’s sense of values, and ever
increasing environmental problems. In this endeavor, the department focuses on providing high-quality
fundamental and specialized courses with an expectation that the students develop a sense of system
engineering. There are two courses in the department: a Special Civil Engineering Course accredited
by the Japan Accreditation Board for Engineering Education (JABEE), which aims at producing highly
trained technicians, and a General Course in which the students learn comprehensive technology and can
select a broad range of specialized subjects. This unique education system enables students to choose
between the two courses based upon their individual future directions.

In the field of research, the department faculty are involved in the state-of-the-art themes in
geotechniques, construction materials, structures, disaster management, transportation, urban planning,
river system, ocean, environment, sanitation, ecosystem, etc. Students also can improve their ability of
using the fundamental knowledge gained to develop sense of creativity and cosmopolitanism by
participating in the advanced fields of research through the graduation work.

The graduates of the department so far have been able to play active roles both domestically and
overseas in governmental offices, construction industries, consultant companies, etc. Besides, a
significant number of students enter the graduate school and proceed with their academic career for the
acquisition of advanced and specialized learning.

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,
materials also include shape-memory metals, superconductors, semiconductors, magnetic materials,
ceramics, 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
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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, polymer, and biomaterials.
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

Remarkable progress is noted in the recent development of electric and electronics-related
technologies. They are the basic technology indispensable for the every field of industries. Therefore,
the electric and electronic engineers are required in all industrial fields including the electric and
electronic fields such as the home electronics and the electric power.

In order to educate the highly specialized electric and electronic engineers for the requirement from
the industrial world, the comprehensive education is performed through the researches such as the
environmental application of electricity, the development of the high performance electronic devices, the
development of the high—level information and the high-level telecommunication technology. This
education program covers from basics to applications of these technologies.

In addition to the lecture, we emphasize the education based on the communications between the
teaching staffs and the students such as experimental lectures, exercises and the graduate researches.

Students graduated from this education program are engaged in the wide professional field in the
electric and electronics such as manufacture, power, telecommunication, and also in the industrial fields of
car, heavy industry, precision technology, chemistry and bionics. Recently, many students enter the
graduate school in order to acquire knowledge and technologies due to the rapid progress of technology
of this field.

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

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

http : //www.ehime-u.ac.jp/~grc/

http : //www.ccr.ehime-u.ac.jp/cip

o BT HZTH! Graduate School of Science and Engineering
http : //www.eng.ehime-u.ac.jp/rikougaku

o IEIBERA T 4 772>/ — Center for Information Technology ; CITE/Z#i{&#R < X 5 LA ZEFI
http : //www.ehime-u.ac.jp/index.php

'5’1:?1#%1%:*5}?—53*%‘& - . Center for Marine Environmental Studies ; SMES
http : //www.ehime-u.ac.jp/~cmes/

o MIREERS A F= IV AR5 — Geodynamics Research Center; GRC

o MR MEIZE T AR5 — Cell-Free Science and Technology Research Center ; CSTC/
http : //www.ehime-u.ac.jp/~celfree/

o IMERIFIFTIETE Y — Integrated Center for Science ; INCS/% &R isEmif a1
http : //www.ehime-u.ac.jp/~aic/ (HIEXF—32)

o BFSIBFRIAZL =/ P — Center for Disaster Management Informatics Research ; DMI
http : //www.ehime-u.ac.jp/shokai/shisetsu-center/bousai.html

o EERIZRINSTIBE LT T — The Cooperative Center of Scientific and Industrial Research
http : //www.ccr.ehime-u.ac.jp/ccr/

o FIMBAEEZAEB INTELLCTUAL PROPERTY OFFICE
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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 and Health Services
Center)
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T790-8577 BEEMILMHNXRAI2ESS
E5%(089)-927-9541 FAX(089)-927-9550

Science Department
2-5,Bunkyo-cho,Matsuyama,790-8577
PHONE(089)-927-9541 FAX(089)-927-9550
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T790-8577 EIREMIIH]RATIEH
E%(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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