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Mechanical Engineering

RIEESIS

Civil and Environmental Engineering
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ZRAKROENTVNS EERETZERCTIS, BHILFE
J—RERBEBIZT-ADRE SN, HEDEKIC
ISURRREmRDEE - FHANEDSNTLS,

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.
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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.

- N
HEREHAERE Staffs and Research Fields
SEEREER Yuji Sogabe
MECHED OB % X RO RE Dynamic problems of solids and structures, and propagation of
stress waves
wir 3 Yutaka Arimitsu
FRDO< A 720X h =y 7 AL ZFDOMEERE~DILH Micromechanics in solids and its applications to material science
H Satoru Shibata
AR & RAET 2 HGERM O 72D ORI >~ X 7 L5 Control systems of intelligent machines for coexisting with
human
ey =F— Yoichi Hanayama
BB OIS & MWRSEMT o Applications of high pressure techniques and measurements on
materials properties under extreme conditions
FA {HE Shingo Okamoto
Ry PTHEEIVF - KTF4 - A FIT R Robotics and Multi-Body Dynamics
N Y

O ILRIVF—TIRFHE

ARPUFITIE, BT, BB X UWHEHBHY, WKLY,
BRI EOMBENEDH Y, EETHRTEL 5 -
WEIFE, TAVF—DLR, TAVF-DFMAH %
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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.
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HEREARAT ®  Staffs and Research Fields
ME =E— Koichi Murakami
T N O SR AT & T i Bz E DO I Studies on gas liquid two phase flows and boiling heat transfer in
channels
) M (&R Shinfuku Nomura
TIARTarALY ) Tak AT L5 Plasma process and sono-process
) xx B B$E xx  Katsuju lgari
Wi R, BT sLty—y - v 2—7 Theory of partial differential equations, numerical analysis and
L MRS O Fourier-wavelet analysis
sl &7 Yoshiyuki Aoyama
IANTER MZB L OEETO L RITBIT 5 E8E Numerical analyses on energy conversion/transfer and
IR E O Bl AT & T T VAL 5 0F5E manufacturing process and studies on the model
Pl JEhE Mitsuteru Kadowaki
B EL R Mathematical scattering theory
E Hth Masaya Nakahara
j(?éia‘ S ORALKREZEZ AN F—DER) - L42F) HPREE Smart control of combustion for hydrogen and hydrocarbon
M9 B F%E energy
) {RE 08l Kazunori Yasuda
MR DOTRE A 1 = X 1 DOIRI & ZD)EH Complex fluid mechanics and its application
\
X TIR224E 3 H31H EEBBM T EDHB &R T, % 3% Scheduled to retire in March, 2010
CEEIRTLENE @Production Systems and Materials for Machinery
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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.

p
HEREARAT Staffs and Research Fields
o FRIL 12 %  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
i =B =] Manabu Takahashi
Sein kS MR O R E - R4 ST Strength and damage evaluation of advanced structural materials
=<7 N Keiji Ogi
BEMEB LAY B EOTFNETY) v 7 LR E Mechanical modeling and strength reliability of composite
EEMFM, HEeMEo<~T Y 7V )AL 7)1 materials and heterogeneous materials, Material recycling of
composite materials.
- R O=fE Mitsuyoshi Tsutsumi
W f o L A T2 350 < Je M B o v B g 5T Assessment of strength on advanced materials based on fracture
iff mechanics and reliability engineering
HH @ Takashi Ide
HTE—2BLOTIARIZE b2 —h—KR VB Development of particle-beam and plasma processes for
B0 fabricating new carbon materials
) JAV, 5 4 Hidetsugu Yagi
BEITS ATt A0RBICET 55 Studies on the application of plasma processing under high
pressure
» ) £l FaE Hiromichi Toyota
WHTI AL DBTAYEY FOEREK High-rate diamond synthesis using in-liquid plasma
\

HORIETPR224F 3 H3TH AR P o # B %2R T,

% % Scheduled to retire in March, 2010
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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
BERZREMRAT Staffs and Research Fields
KHEEBRE— Ryuichi Yatabe
BRELHEE 145, BB 1A Environmental geo-engineering, Slope disaster prevention engi-
neering
REKHE Mitao Ohga
AW AR A ORI, IR E) & RSB 9 S gt Linear and nonlinear behavior and strength of thin-walled
ARWMZ AT 5 Y 2 ViEEW OREERAT & xEHicl members, Structural analysis and design of shell structures with
ERCY A combined cross sections.
& {R—EB Shinichiro Mori
HEYB X oM ERL, T IFEEEINAE Seismic responses of structures in the aspect of structural/geotechnical
HAEH, PO B IR LD 2, smER OO earthquake engineering. Research topics are categorized as follows;
EETML, MEHPENLE, ThoOMEHFE~DIL 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.
K= & Isao Ujike
a7 — FBIXOVENTOYER B & 85 Studies on mass transport properties of concrete and at cracking
a7 ) — FEMOER E O DE N o R AR 2R ) and on time-dependent behavior of deformation and cracking in
IZBE$ 5 0fFge reinforced concrete member.
5L 5 . S0 Mitsu Okamura
TS FLE e TR O MR EE B & O X 5 Seismic stability of foundations and earth structures as well as
T Z0RENEDOBRISICE T A 05E development of countermeasure technique and design methodol-
ogy.
ZE 3HH Hideaki Yasuhara
Bu— K- o)) —ALFEEES BT S A ERE SO T Mechanical and hydrolical behavior of fractured rock masses
# o REEFEICBY T %R under coupled thermo-hydro-mechano-chemo fields
==0 i 174 Kazuyuki Nakahata
SRR B O K BB EE AT, 8IS X B85 Large scale numerical computing of elastodynamic wave,
e, KN Y EHwAVZAEZ S Nondestructive evaluation of structural components using
T ultrasonic wave, Health monitoring with wireless sensor
manufactured by MEMS technique
.
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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.

p
BERXREMRAT Staffs and Research Fields
ox HHE BB % Masuo Kashiwadani
g - ER A OB D S L7228 @ B A o i Evaluation of transportation network development from the
regional or city planning point of view
8K —_ Koichi Suzuki
WO b, WRZE), )& L OBk Sediment transport in rivers, River bed variation, Local scour
P, BEREIC & 5 HIER A, KEFRH%E around river works, Runoff-erosion due to rainfall Water
resources development
EeE BIL Masahiro Watanabe
WHIOWAKITH BAKIZADSA) B, oW Runoff model of storm water and water quality in combined
KEFEHAMTE GREEAKR) @7 sewer pipe system. Countermeasures against inundation and
CSOs (Combiend Sewer Overflows) in urbanized area.
M B Tohru Futagami
W E R QAR TR B K G B X OEHIEHR Y A 7 2 D% Urban disaster preventive planning under a great earthquake
and development of urban information system
=F & Yo Miyake
ANFENEENASTN A BT T B o ME, mIERER Impacts of human activity on stream organisms, Conservation of
D4, WA & 2 REFHICEE 5 502 stream ecosystem, Evaluation of stream environmental condition
by stream organisms.
IR EE Akihiro Kadota
INZ BT BN OEMEE, Ko HL Thrbulent flow structure in rivers and flow visualization
H = Ryo Moriwaki
- RO - K - YB L, KIRICBIT 5 KIE Turbulent transport of heat, water, and scalars between cities
RafE, BoE, e—F 74T UK and the atmosphere
BA &t Shinya Kurauchi
TN B A BERRED T E =T 7, 3@ Analysis and modeling on travel decision-making processes,
TR & AR O FFAT Travel demand forecasting and evaluation of transport policies
N
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% % Scheduled to retire in March, 2010
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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

% 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.

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

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.

ORI TPR224F 3 31 H AR P o # B %2R T,

% % Scheduled to retire in March, 2010
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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.

p
HERZEMRANE
He FEB
I Iy A%l LT, BEEA, Bk, 2
ROBRBIWEDOIIE L e 708 TV EH W
EBREL S Iy 2 ADW%R
mHF BEE
&, BEBLEIIv I AL LB AHERES
S BT E) & 45 g &, RN mREES X UK

%%L,%@@ﬁ%@tf%ﬁ%ﬁﬂ@%%%ﬁ%&
%o

B B Mo
FAPERIC I 2HFETORBERE7 527 % VRIG
Ewz—TLy FEHWEEL N — OB O

rawsii T
kTR T AB LT I v 2 A ORI, Wtk &
EICET B HE5E

T H—
BB ERAAN, TLRILEWE & ORAEHHS £ O
S TR DI

T
WA L AR S T ) A AR Ak & B
RetklC RIS 2 %

HiE HFE
BEANFHMRIC L 2WAFEARFOBER S VoA
OWEBICHET LB LV —FZFH L 72 HFR
DOHEFHIZEE T 2%

IME FIE

HARFE R RS L e E O KRR O LRER 5 O
VZEAN T E LB S A FSE

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.

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.
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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.

HEREMARNE

Tl BE
RIABRRETEIE RS B X OV R, TR E & AT, L
Fl A

Ba EEp
TN BT B8 I7 R, W97 & RO S - )R
ZW), WHTEEDS X 0% ar TN BI 3 5 BRI ZE

i wx FHE 8
I 7—F— FIREMEORB L OCRIRE LS
EE4A T Y 2O

R &
FETGHR D 720 OB FHI B 5 5 F7E
B5H Ra

BEMALY R EAREME, Riioh, et yao
JSH, BEIFEEA~OIGH 2 B & L 728k o Bl 5

g Staffs and Research Fields

® application of thermal coagulation therapy etc.

Yoshihiko Sadaoka
New inorganic and organic materials, Design and analyses of
surfaces, Application for chemical sensors, fuel cells, catalysis etc.

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

%  Minoru Nishida
Innovative designing and producing for ecologically tailored
functional materials and research of high performance joining
process.

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

Hiromichi Aono
Heterometallic oxides and solid electrolytes, Surface analyses,
Application for chemical sensors, Magnetic materials for

ORI P224F 3 H31H EFE B F OB %2R T,

% 3% Scheduled to retire in March, 2010
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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.

O RITLZE S EF #0rganic and Macromolecular Chemistry
P
HEREMEANE ® 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

Hisakazu Miyamoto
Development of new supramolecular materials

Yutaka Watanabe
Total synthesis of physiologically interesting molecules, invention
of new synthetic methodologies, and clarification of their
@ Dbiological 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




QML ZENE @®Physical and Inorganic Chemistry
P
HEREARAT ® Staffs and Research Fields
HEF BRHE Shojun Hino
KBTI EE W7 BB AR S OB IRERH Photoelectron spectroscopy of organic conducting materials
) s gl & % Takashi Maekawa
HIABINFORKDONE - HHL L BIL - & Acid-base and redox of oxide glasses and their melts
N O IES Masanobu Matsuguchi
BeRet: B 0TI O 5E & ZofbFt v ~onH Design of functional polymers and its application to a chemical
sensor
=EiF EX Takafumi Miyazaki
A% - EREIRE A RORE & R AT Functional analysis and structure of organic-inorganic hybrid
layerd materials
INE FH Hidenori Yahiro
AV - 3 7 u S iU RO AR &6 H Syntheses and applications of meso- and microporous materials
Wr & Hiroshi Yamashita
rax b7 57 4 —HAEBEHI OB @ Development of packing material for chromatography
§
AT TPH214E 3 JI31H BT EDHA R T, %Scheduled to retire in March, 2009
CEYMIZENE @®Biotechnology and Chemical Engineering
p
BERXREMRAT ®  Staffs and Research Fields
I=ERINE AN Yaeta Endo
I XML Y VR EER Y AT LD &S Development and application of a cellfree protein synthesis sys-
H tem from wheat embryos
sox K Bh— o Keiichi Kato
WIREB I OBRETEAZO S L 3R R g New preparation of targeting surfactant-vesicle forward to either
PHIXY 7 Vo cancer therapy or gene transfection
g = Keniji Kawasaki
HEK DM & KFH TR DAL B X OVRE B D5 Wastewater treatment, excess sludge disposal and solid liquid
separation
=E E Tatsuya Sawasaki
AR % 727 ) MR R Functional genomics using cell-free system
) =aH f=E Kazuyuki Taka
B T s A7 & OW5E Chemistry and evolution of the biological decoding system
TE B Satoru Takeo
i~ o) THIOSE Development of antimalarial agents
(E2F 5 - = Minoru Tamura
A —=X—F F ¥ FEEEEZENADPH Oxidase D%t Studies on superoxide-generating enzyme
TH Takafumi Tsuboi
<7777 F V% Malaria vaccine development
i i FiE = Yuzuru Tozawa
REBEN T v B LA oS Development of a cell-free protein engineering technology
¥ ShE Hiroyuki Hori
R & X7 B DG L e Structure and function of nucleic acid related proteins
o MME =] xx  Akira Matsuda
HEK DML & SRTETR DAL B X OIS Bk O g Wastewater treatment, excess sludge disposal and absorption re-
frigeration machine
L o

¥ORIEPRE224E 3 H31H BB FEOHE %2R T,
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Our society is highly developed, and is now in the process of further globalization.
[he electrical and electronic engineering and the computer science offer fundamental
echnologies 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 two courses,
Electrical and Electronic Engineering course and Computer Science course, to respond
i to social demands as mentioned above. Electrical and Electronic Engineering Course has
 the three major divisions, (I)Electrical Energy Engineering, (Ir) Electronic Materials and
Devices Engineering and (II)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, (11)Optical Engineering and Sciences, (12) Communication Systems
Engineering, (13)Mathematical Engineering. Computer Science Course has the three
major divisions, (1) Computer Systems, (Ir) 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) 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
HEREHRARE ® Staffs and Research Fields
®* K B s lsamu Kitani
WARB X OFREFHERICBI 5 22/ E@ﬁ \?ﬁ & KRR Studies on space charge distribution and electrical breakdown in
¥EIZBY 9 % SRR o liquid and solid dielectrics.
Pl —8l Kazunori Kadowaki
BRAMBEM B OBLEWEMEE L A M) —< EE Degradation diagnosis of electrical insulation materials and
FHW728EA7 Z AL B X OS/KALBEE A B 38 application of streamer discharges for control of air and water
pollution
i HE X Masafumi Jinno
T AT E, GHEHASERERE~ND T I X7IN Plasma Electronics. Plasma Diagnostics and Application to
& 79 X=oitillzh, RE7I XA~vnarEa— Light Sources Development and Environmental Preservation.
FETYY T Numerical Modelling of Plasma for Light Sources.
RH & Hiroshi Sakata
BREZBEICLIAFNA AV IaL—Ya Yy, BIiZ, Device Simulation using Finite Element Method (FEM), espe-
EIHPEEARDOHNGTO, MOSFETED A A v F v 7k cially, switching characteristics analysis of power semiconductor
VSR devices, such as GTO and MOSFET, is studied.
R B— Yoichi Higashiyama
757 ﬂé O)Tﬁﬂi TH#Y AT LAOEEE, BXLUVLSI Studies on the application of graph theory, reliability of
DO HEERFHCET 50158 engineering systems, and VLSI design automations
HE RE Tomoki Inoue
NFAANFEROINVIT— NG, W+ A -T757 %) Ergodic theory on dynamical systems with chaos, Mathematical
ORI FLBETIE ® foundations towards application of chaos and fractals
\

ORI PER224F 3 H31H B F e B %2R T,
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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.
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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
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

guided-wave devices, investigation

topological invariants and topological self-similarity.

p
BEREWRAT ® Staffs and Research Fields
WA FHER Yoshio Yamada
(1) BB X OME SO 7 VT X 4 (1) Image and signal processing algorithms
@) =z2—=F Ay MT—7 OWGUIEE L 55 RLEE (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
#BE B Shinji Tsuzuki
(1) R—= 2N PRkl L7z A7 MVIERGEAE 5 (1)Research on sequence design and signal processing for base-
W5 OG5 I F A OMES X OV 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 OFFEIRHT
(3)IPHEIZ BT 2 Sk MBI {m %k 2 X T A DRSS (3) Developing high-definition video transmission systems over IP
network
i S T Yoshihiro Okamoto
WA P L=V VAT AOEEEAEH S 720D/ 5 Reseach on channel coding and signal processing techniques to
1t & 155 WL BEAT 12 B 3 A F5E achieve high density recording in digital information storage
systems
INEF ADig Kazuo Ono
B RER T ICE T 2 BB A OMNTE, ZETHEEB X Electromagnetic theory, design theory and fabrication techniques
UHMEICH T 50158 for guided-wave devices
HyKEHE Mayumi Matsunaga
<A za e IV T I ANV IREEOEGIRERR Theoretical and experimental analyses of studies of electromag-
MeET7 v TFFEBI) = ey U FEHTRHSE netic wave propagation
mlll 8z Hiroyuki Ichikawa
T EEmEOBMM L CER TR ST T4 =R Y Investigation of foundamental properties of subwavelength
O JFE R o H B A IS B3 A FgE optical elements including holography and their application.
BHE X— Koichi Tsuda
757 7 VAHAE R, A E AP @ [ractional topological invariants, Topological self-similarity
.
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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, software quality management, distributed
and parallel processing systems. The researches aims
at improving reliability, functionality and performance of
computer systems.

p
HEREHARAE Staffs and Research Fields
* 2 = % Yuzo Takamatsu
IV a— Y OEEFELRE  LSIOTF A - ZHB & Fault tolerant computing systems : test pattern generation, fault
CEy I 2aL—Y3a v diagnosis and fault simulation for LSI's
I Eth Shin-ya Kobayashi
LR, ARHILEE & IR kb T s voa Distributed transaction processing, load balancing for distributed
VLB, VT a v a— Y ORGSR, ¥ A computing, task scheduling, secure processing and distributed
AT a—=)rr, kF¥xarrTuky 7, HE= multi agents
NFIT—T b
aE B Hiroshi Takahashi
FATIINVIAT DT AMEBW, N"—FvzT7id Digital Systems Testing and Diagnosis, Design of Digital Systems
BEFEIZXALTA IV AT LDKE using Hardware Description Language
W#EE =8 Yoshinobu Higami
VLSI®O#&st, 7 AN, & Design, Test and Diagnosis of VLSI Circuits : Test Pattern
T A MY — VR, T A PESBLERET, VLSIEERICAD Generation, Design for Testability, CAD System for VLSI Design
VAT A
BRE & Hiroshi Kai
BB AT TVTY XA, il - Balas Researches on systems and algorithms of Computer Algebra,
FrER, ST MY TOLAY PY—ZFAEEIF especially symbolic-numeric hybrid computations, middleware
V2 T7DOWEBI TRy b —2F 2 571412 and network security.
ERCY B
fOE B Hirohisa Aman
EIHWY T b aTTH VTP T A M) 7RI Empirical software engineering: software quality quantification
X5V 7 vy =7 BEOER L, METETIVICL D5 using software metrics, and statistical model for quality
BRI - i assessment/prediction.
N

AL FR214F 3 H31H BB EOHE %R T,
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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.
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Staffs and Research Fields

Keniji Ohue
Communication Theory and Information Processing :
Watermarking for digital copyright protection, cryptography for
information security, image processing and coding theory

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.

Hiroyuki Yamada
Research on Intelligent Support Environment for Software De-
velopment : Requirements Acquisition and Specification, Reuse,
Estimation of software complexity, etc.

Shun Ido
Virtual Reality, Human Computer Interaction, Image Coding,
Computer Vision, Image Processing.
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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 :
computer graphics and visualization, applications of
visualization techniques, parallel computing, high —
performance computing, space plasma simulations.

3. 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

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.

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.

Minoru Kawahara
Informatics : information and communication system, data
mining, and content distribution on overlay network




i ag&t-E e

Research fields and staffs
=

Q

ot L
g

('D p
=3

)}

o

|_I- ﬁ
@]

n

g ﬁ ’/1
oy
k<

n

'_l-

@]

n

-
Q
2,

W
-l
Q
[n}

o

55

(0p] Wy !
o) [

'_l-
3
@]

D

n

BHERNDBAE, KOWEDFEF LEFOCERAICELUT
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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 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.

( ~N
HEREAEAT ® Staffs and Research Fields
B2 mic Tsugunori Nogura
22 OALAH I & RN B o ifgE Studies of topological properties of hyperspaces and continuous
selections
S =X Kazuhiro Kiso
PR (BEGm & AR, WS R O BTSN Differential Geometry (Group theory and differential equations,
Wi 1%) Geometric structures of integrable systems)
F4= kYU B. ¥Y+¥2<7 b7 (Shakhmatov D. B.) Dmitri B. Shakhmatov
A AHTE B & O AR A7 A 7 D F9E Investigation of topological structure of topological groups and
fields
AiE 2 Manabu Naito
JERI M iR R oo E TS ORF3E Qualitative properties of solutions of nonlinear differential equa-
tions
HA 9=HH Hiroaki Morimoto
TSRS AT b O s il o wf e Study on optimal control of stochastic differential systems
EE [ Miki Hirano
BHem (BRI, SRR L% Number Theory (Autumorphic Forms, Autornorphic Representa-
tions, and thoir L-functions)
)l A Yuji Nakagawa
W EFRIZBT 5 %ﬁ‘@@) EBIVZEZRILEIRDFE Recognition of moving objects and 3-dimensional shape in
uﬁk 1—13‘—2\ WEF—WHEICBIFLY T 2T, Tz computer vision, Software development for high energy physics,
Iz WIEHE VAT L O Web based distance learning system
TE =th Takuya Tsuchiya
Fs BRI R 5 B g pT Numerical analysis for elliptic partial differential equations
FH OH— Koichi Hiraide
R R O Studies of discrete dynamical systems
alll /& Yasushi Ishikawa
TR & W= AT Probability and stochastic analysis
w =8 Shigenori Yanagi
IR R R OW5E S L OEHEME Navier-Stokes Studies on nonlinear partial differential equations and its applica-
FREXA~NORH tion to compressible Navier-Stokes equations
Kxg B Hiroshi Ohtsuka
WHI7at R EZFZOROBEICHTTAAENYT 7o — Algebraic approach to parallel processes and their communica-
7 tions
=ZE Flz Toshiyuki Abe
FBGE TESVEHZENRE, UV —R~% Representation Theory (Vertex operator algebra, Lie algebra)
HYE Bt Masaya Matsuura
YT Time series analysis
EH &5 Hiroshi Fujita
Feab AT @ Descriptive set theory
AN J

@
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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
HEREARAT ® Staffs and Research Fields
B XEB Taro Kashiwa
FRT-HEICBUT 5 RBENIZE, BRI Research for a basic concept in elementary particle theory.
F=UYoE T, EBRBNGoERTRBLET N Study of gauge theories as well as nonperturbative methods in
FIEE field theories with the use of path integration. Principle of
quantum theory.
= BA Hiroto So
i ETR — VHE, BRCHE, R, allenge for particle physics, by field theory, lattice gauge
YoM, Ww1r GG, EROCHGE, AR Chall f le ph by field th 1
PSR AR E LCffio T, WM (FRHT) oFo theory, higher-dimensional theory, supersymmetry and high
Y FEFZoFENZBEHEIT & power computers.
#0 == Yoshiaki Taniguchi
FHIZBIT BN, BEKTIT v 7 R-—N, F—r < Systematic study on the formation and evolution of galaxies,
¥ — DI & HEALICE S AR AT supermassive black holes, and dark matter in the universe.
#B8 1EfT Masayuki Ugai
FHT I AEE Space Plasma Environment
ERX K Hisamitsu Awaki
FHOME, #LO%E, FICFHXRE 72524 Study of structure and evolution of the Universe. In particular,
DOIEENE OB L OB 2 E OB 3E study of active Universe through cosmic X-ray emission, and
development of instruments for X-ray observatory.
gRix Takeshi lizuka
IERE B E OBEEIIZE, X7 7 A N—% BT S Theoretical studies on nonlinear waves. Gap solitons in optical
FyryvITVI LY, 7+ by ZHRIIBITLEAT fiber. Coupled mode theory in photonic cristal.
— NHE
=/ R - | Tohru Shimizu
FHT T AP, FR, SEBRTTES A EEICH Space plasma physics, fast magnetic reconnection based on MHD
T 5 RIS L OEE Y 72 Bl & BUEETHE and kinetic theory and numerical studies.
F5 E— Yuichi Terashima
FHICBITAHAEZANVF—HROE, FICFEHOWH Study of high energy phenomena in the Universe. In particular,
& EHEAL, 7T v 7 R— VO observational study of black holes and the structure and
evolution of the Universe.
WE  FiE Chihiro Matsuoka
TR TI, 7 — VBRI B 5 BEEIESE, dRICHR Theoretical study of fluid mechanics and pattern formation. In
T %2 5188 g O FERR I 8 B D B 14 Fg T particular, numerical studies for fluid interfaces and vortex
sheets.
RE & Tohru Nagao
U EBERT T v 7 R— VO & LI 5 8 Observational studies on the formation and evolution of galaxies
WEgE, B X OFEHOILFAELITEE T 50158 and super-massive black holes, and studies on the chemical
evolution of the universe.
i S Koji Kondoh
WRMAEY I 2 —Ya vy EEREBN T — 7 BATIC X Study of magnetic reconnection in space plasma using
LTI A< HO KBRS S O3 @ 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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Staffs and Research Fields

% Naoki Inoue
Study on fast ion transport, electronicstructure and phase transi-
tion in superionic conductors.

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

Tatsuo Kamimori
Experimental study of solid state physics. In particular, stutdies
on magnetism originated from microscopicstructure of the
materials.

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

Tsunehiro Maehara
Experimental study of plasma in liquid and development of
thermal therapy with alternating magnetic field

Hiroaki Kusunose
Theoretical study of metallic, magnetic, and superconducting
states in strongly correlated electron systems, e.g. lantanoides
and transition metal oxides.

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

AL FR214F 3 H31H B PEOHE %R T,

% Scheduled to retire in March, 2009
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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.

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.
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® Staffs and Research Fields

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.

Masakazu Nara
Studies on coastal ecosystems and their histories, based on
ichnological, paleontological and sedimentological analyses. 2)
Development of paleoenvironmental indicators using trace fossils.

Norimasa Nishiyama
Development of new experimental setup using high-pressure
apparatus and synchrotron radiation, and experimental studies to
determine crystal structure, thermoelastic, and rheological
properties of the Earth's constituent minerals.

Hiroaki Ohfuiji
Mineralogical study of the micro-textural and -structural
properties of minerals under high pressure by means of high-
pressure experiments and electron microscopy.
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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 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-

TAX—IE LTV BFTNAADRTEEAT > T E T lar levels. Based on these researches on fundamental
chemistry, syuthesis of inorgonic compounds with new
functions and development of nano-electronic devices
composed from organic molecular wires are conducted.

p

HEREHARAE Staffs and Research Fields
x B RIf % Nagao Azuma
4 e L\ B afZIS®Xf?<$§‘E‘BEEIT§Lﬁ¥ Vi X-Ray single crystal structure analysis and studies for electronic
LE SRﬁ‘j’D(f X %1‘% 5B & OWRAL %= 76 U D BF structure and redox reaction of paramagnetic metallic complexes
%2 by means of ESR spectroscopies.
RO &8 Hiroshi Sakaguch
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Development of nano-electronic devices by surface-organization
of molecular wires.

Hiromu Asada
Experimental study on molecular interactions and phase
behaviors in surface phases; Statistical mechanical theory of
lattice gas systems
Ryoji Takahashi
Synthesis of novel porous metal oxides and design of their
functionalities in adsorption and catalysis
Shin-ichi Nagaoka
Properties of excited molecules. Interaction between light and
molecules.

Keishi Ohara
Properties, reaction processes, and spin-dynamics of excited state
molecules and short-lived radicals

ML PR214E 3 H31H Z R P E 0B HEZRT,
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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

Takashi Manabe
Development of high-performance techniques for protein separa-
tion and analysis empolying two-dimensional electrophoresis, cap-
illary electrophoresis and mass spectrometry.

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

Hidemitsu Uno
Synthesis of bioactive compounds and highlyfunctional materials
of organic dyes.

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

Yoshitaka Nishiyama
Molecular biology of the response of photosyntheticorganisms to
environmental stress

Hiroko Yamada
Design, synthesis and properties of novelporphyrin compounds as
functional materials

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

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

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
BEREMRAT Staffs and Research Fields

ki mi— Seiichi Sato
R E OIERBIEK B L OB /MEORE & & #Eieic 4 Morphogenesis of plant cells and organs. Structure and functions
3 A% of the nucleolus.

HE Hia Masahiro Inouhe
W O E &#EISRE T, A, MW S IVE VERBEONT Growth, adaptation, metabolisms and phytohormone actions in
7 plants.

I\ Bt Tetsuya Kominami
BB IC B 5, Millanz, Mlansibs L O Cellular and molecular analysis of early development in

SRR B9 2 Ml 2=, 5 TR 2 mi st echinoderm embryos.

g 1IEE Masamichi Kanou
BIWATEI O MR IZ O W T O AN, 1TEIANF Physiological and behavioral studies on the neural basis of animal
7% behavior.

Lt ZAl Yasunori Murakami
FHEEN Y O AR O MALIC B T 2 TEREFE, 7F3 Evolution of the vertebrate brain: comparative and developmen-
2T tal analysis.

kg R Yasushi Sato
B oML b, BRERB L ORBEISEICHE T Cell differentiation, morphogenesis, and environmental responses
A HE%E in higher plants.

{EAE #F Yoh Sakuma
KR IREBREDOEALIIN T 2 DILE, ¥ 7F v Molecular response of higher plant to water and temperature
{z:3E stress.

EH [IE Tsuyoshi Kaneta
Y OB EHOMEB LY ERIVE VIZEBRE Functions of cytoskeletons in plant cells. Mechanisms of plant
HAEZ B3 2 Wh5E growth regulation by phytohormones.

N J
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@®Ecology and Environmental Sciences

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, ecpecially microbial responses
against chemical pollutants

Shinsuke Tanabe
Environmental chemistry, bioaccumulation and ecotoxicology of
hazardous pollutants

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

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, especially on
transposable elements, parasitic wasps and speciation.

Shin-ichi Kitamura
Outbreak mechanisms of fish infectious diseases by marine
environmental changes

Shin Takahashi
Environmental chemistry of persistent toxic substances and their
behavior in material cycles




Special Course on Disaster Prevention Study for Asian Students

B Bl B A BE 5 ) = I




FPOFPHRRERI-2——

T VTS T — AR HGET VT B H R
KEQOHEMEOMF L RBEORBETH Y, HEHZIZH
ROSEICB T B S R ik & R e T ZeRe ) 2 o B
RHE - PWEOBER TS, WFgtid, 9D §EE gk
K MEKE mERE, MEWE, EREERE
IZDoWTHT o T E§, I, 577’('%%0)%%%%
EHBICEIZE L QIR AMICHIZEEL T E T,

Special Course on Disaster Prevention 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.
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Professors and their research areas

Ryuichi Yatabe
Landslide and earthquake hazards in the Himalayan Watersheds

Masahiro Watanabe
Mathematical modeling of storm-water drain flooding in urban
areas, Runoff modeling of storm water, Inundation and sewer
overflow

Makoto Ifuku
Ocean wave transformation in shallow waters, Coastal sediment
process in wave-current coexisting system, Mixing process and
circulation in tidal estuary

Mitao Ohga
Linear and non-linear behavior and strength of thin-walled
members, Structural analysis and design of shell structures with
combined cross sections

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

Kenji Murakami
Construction method of neural network and its applications,
Image processing algorithm and its applications, Knowledge
representation and inference systems on computers

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

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

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

( ~N
BEREWRDE Professors and their research areas
yraw i 115 Hidetaka Takeoka
RN O W REEIRRE &, ZAICBYE L 224 A g Mechanisms of water movement in coastal seas. Mechanisms of
B, BRISASEIARAE, BRI B O R4, biological production and environmental change. Measures of
EMBRELE OB ST A% environmental preservation in coastal seas and aquaculture
farms. Long-term monitoring of coastal environment.
B3 EN Shinsuke Tanabe
HEYHOBREALSE, EWiEkk, HEREBY XA ZICHET 5 Environmental chemistry, bioaccumulation and ecotoxicology of
WFge hazardous pollutants
% NI Satoru Suzuki
BRI COMED ORREE, 7 o I bFEWE ISR Environmental chemistry, bioaccumulation and ecotoxicology of
LAY AETRER OIS hazardous pollutants
o g2 Isobe Atsuhiko
Bt - R COWEIERE L O R L IS 2 0F Ocean circulation and material transport processes on shelf and
Z¢ coastal waters
al AA Iwata Hisato
(2t ty/ I F: 2 d e oy 1R B - i Wildlife toxicology and ecological risk assessment
]} #HF Xinyu Guo
HoyIalb—3vary, Bl ibRmsoaER, Simulation of the Kuroshio, Interaction of the Kuroshio and
W P O R BR BT coastal water, Marine environmental prediction of Seto Inland
Sea
aE B Takahashi Shin
NARFEAEYEIC X 2 HEREREDB X AR DG 3 Environmental chemistry and ecotoxicolgy for elucidating
EREEEN) X 72T 5058 contamination status and potential risk of persistent toxic
substances
R B— Shin-ichi Kitamura
WEEERBEZLIC X AR YYERAE A = X AT Outbreak mechanisms of fish infectious diseases by marine
AHE7E environmental changes
KFE EZ Koji Omori
FKIE A S IR 2T TORIBUZ A DS B HRER DY) Analysis of material cycle and energy flow of aquatic ecosystems
BEER « TR INVF — RIS BT including fluvial, estuary, and coastal marine ecosystems.
hE BEFE Toshiyuki Nakajima
A TOVAERER 7 H W 72 A AL B O fET Experimental analysis of relationships between evolutionary
processes of populations and ecological interactions using micro-
bial model ecosystems.
B AR Rie S. Hori
W2 - iAW SR T3 v 7 R HERE W o SR AT & Geological and Paleontological studies on deep-sea sediments and
WHERBIEIT paleoenvironment.
A J
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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”, “material science course” and “astrophysics course”.

MDepartment 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.

MDepartment 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.

MDepartment 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, oceans, urban settlements, and underground literally
from summit to seabed. On these fields, education and research activities are conducted here to achieve
scientific and engineering goals such as harmonized natural environment, construction and maintenace of
infrastructure, 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 engineers, 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, 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
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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, 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

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 BT It5%#} Graduate School of Science and Engineering
http : //www.eng.ehime-u.ac.jp/rikougaku
o IEEATR Faculty of Science
http : //www.sci.ehime-u.ac.jp
o TXER Faculty of Engineering
http : //www.eng.ehime-u.ac.jp
o BEIEIRA T 4 772>/ — Center for Information Technology ; CITE/%#il&%R < 2 5 L ERFY
http : //www.ehime-u.ac.jp/index.php
o OFIRIBRIZIAFLE> Y — Center for Marine Environmental Studies ; SMES
http : //www.ehime-u.ac.jp/~cmes/
o HHERRERS A = U XAt/ — Geodynamics Research Center ; GRC
http : //www.ehime-u.ac.jp/~grc/
o HEHHREE TN FE T 22T =2/ 5 — Cell-Free Science and Technology Research Center ; CSTC/
http : //www.ehime-u.ac.jp/~celfree/
o FOEBRIFIHTZIETZ /5 — Integrated Center for Science ; INCS/% F& R EEERIT A
http : //www.ehime-u.ac.jp/~aic/ (it TF—32)
o [FSIEERIAZLZ=/ 5 — Center for Disaster Management Informatics Research ; DMI
http : //www.ehime-u.ac.jp/shokai/shisetsu-center/bousai.html
o EERIFEFMIIEE Y — The Cooperative Center of Scientific and Industrial Research
http : //www.ccr.ehime-u.ac.jp/ccr/
o HHIBAEEZATB INTELLCTUAL PROPERTY OFFICE
http : //www.ccr.ehime-u.ac.jp/cip
e EERETH B>/ — Innovative Education Center for Science and Technology
http : //www.ehime-u.ac.jp/shokai/shisetsu_center/jikken.html
o FEHIELIAZEE>/% — Research Center for Space and Cosmic Evolution ; RCSCE
http : //www.ehime-u.ac.jp/cosmos/otoiawase.html )
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