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

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




HMIEI—2X

B ir oz o — 20 51 2 ARSI, B 7 R
Fene - REE ORI D 522 B8N, IS HEICD
WTHWICHESERAOWERICERL, SERR%E -
WHIERE ) &2 IO M EADOER  HiIf LT F
o WFZERRMEIZ, HEMR - BESE R o MR BREE - By R4
DRl & SR, B R O B, SE s B L v
2= VA V=T =R, B iAROEBENB G oM
B EHIBMTEREZROIE, BRY A7 2% ZALVF
— MR EE VAT AEOISHTHY L TwE T,
RR L, RSB AN EMAH OISHEE &
Tl E O RH 2 BRI L THRRIICHER L Tw»
9,

QW AT LAZNE

AOEPIL, BRI, BT, oRy N LEoOH5E
SETRER SN TE Y, BMEEWOBI%, BIKEE
1b, B HIE, AM LY X h ba=2r A, HiE
VAT A DLMEIZOWTHE L2 fTo TV E
To

Mechanical Engineering

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

®Mechanical Systems

This division consists of three education and research
fields: dynamics of machinery, control engineering, and
robotics. The major subjects of our research area con-
tain the followings: dynamics of solids and structures,
shape optimization, intelligent control, ergonomics,
mechatronics, and intelligent systems.

N
BEREMRAT Staffs and Research Fields
ok EEFRERER % Yuji Sogabe
MR REEY OB )% B L OISR Dynamic problems of solids and structures, and propagation of
stress waves
SE Yutaka Arimitsu
FEfED< A 70 xh =y 7 AL ZDOMEEE~NDILH Micromechanics in solids and its applications to material science
H Satoru Shibata
A & A9 2 B D 72 O Df#H & A 7 A5 Control systems of intelligent machines for coexisting with
humans
[AE (BE Shingo Okamoto
TRy ML, B e IRE) - WA, MDA Robotics Dynamics, Vibration and Control, Computational
Mechanics
= £33 JaeHoon Lee
OFRy NI - A bra=7 ABICTHREHE Y~ Rabotics, mechatronics and intelligent sensing
VAR Y [
J
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% % Scheduled to retire in March, 2018

@®Energy Conversion Engineering

This division consists of four education and research
groups: thermal engineering, fluids engineering, heat
and mass transfer engineering, and mathematical engi-
neering. The staff members engage in instruction and
research on thermal engineering, aerothermodynamics,
fluids engineering, rheology, sustainable energy, zero
emission process, partial differential equations, and nu-
merical analysis.
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BERZRLEMRAT Staffs and Research Fields
hE =i Masaya Nakahara
KFEB LORAKRFL AN F—OHR) - RAFIHIRBE Smart control of combustion for hydrogen and hydrocarbon
Hi B9 5 W%t energy
Wil —if Kazuo Matsuura
BOTARDOTELEINT, KERETAT Turbulence simulation of thermofluid flows, hydrogen safety
simulation
fRE #081 Kazunori Yasuda
F=2— b VRO X A = X 2 OfFIH & Z D Non-Newtonian fluid mechanics and its application
=l A= Shuji Yoshikawa
MBI AR BRI H O DI A RS TR Partial differential equations arising from mechanics of materials
and theory of phase transitions
BHt &R Shinfuku Nomura
TIAxTakA Ly Fatk AT 5158 Plasma process and sono-process
% S =T % Yoshiyuki Aoyama
I ANVFEER MEEB X AR 7T+ 2B 5 EGE Numerical —analyses on energy conversion/transfer —and
TR B DB AEFEAT & & T NABIZB T 2 BF5E @ ™Manufacturing process and studies on the model
. Y,
$AT294FE 3 H31 HEMF BRIk T 20 HZRT %Scheduled to retire in March, 2017
OEEIRTLENE @®Production Systems and Materials for Machinery
AL, BREM RS BRI T2 MR Do This division is composed of several research groups of
S CHR S TH Y, JEMEC BT 2 EAWE & i materla} engineering, mechanlcs. of materlal§, production
o e e "N " processing and innovate materials processing etc. The
FERFAM, AFFHRISE, FE2RINT, SR 0 SsERPEN T, CFRP object of this division is to conduct academic research on
DB LI D B HEIZOWTHE Mz iTo TWw various problems concerning solid-state physics and
T, strength evaluation of advanced materials, creation of
new materials, innovative materials processing, ad-
vanced plastic forming of metals, and fabrication and ma-
chining of CFRPs.
4 . N
HEREARAT Staffs and Research Fields
= =2 Manabu Takahashi
Jevn g & H AR O VR EE - FE 5 EEA Strength and damage evaluation of advanced structural materials
£l FE Hiromichi Toyota
W79 A< X B AR B High-rate material synthesis using in-liquid plasma
% ® Xia Zhu
BRI L HAy 2 > 720 S O & i st Material and structural design through special processing
technology
BRK 8- Keiji Ogi
BEMEDB L OAREME O FNETY ¥ 7 LRE Mechanical modeling and strength reliability of composite
fEHEMEFHN, CFRPOIN L ® materials and heterogeneous materials, Machining of CFRPs.
N )
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Civil and Environmental Engineering

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

@®Infrastructure Technology and Design

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

~
BEREAEAT Staffs and Research Fields

Rl #z Kazuyuki Nakahata
o DR B O KB EAERAT, Bk - BRI X A1 Large scale numerical computing of elastodynamic wave, and
A O IEBEIEEEAM, RMACNE 2 v E v Aor electromagnetic have for nondestructive evaluation of structural
AE'ZF) T components, Health monitoring with wireless sensor manufac-

tured by MEMS technique

& {R—EB Shinichiro Mori
W&EWEB L ORI, JERIEEIA IR, Seismic responses of structures in the aspect of structural/geotechnical
PLIEREAN ORI LD, WERI OO & TV earthquake engineering. Research topics are categorized as follows;
1b, HEBEHRA, TS O EiREHE e i A~ nonlinear dynamic soil-structure interaction, liquefaction effects on pile
DI foundations, analysis and modeling of strong ground motion, earthquake

damage investigation, and their applications for disaster witigation.

ExX = Isao Ujike
a7 ) — b BIXOOOENIEO Y E BB & 85 Studies on mass transport properties of concrete and at cracking
a7 ) = MM OEE E O OE N O R AR 2 B and on time-dependent behavior of deformation and cracking in
B3 5 Fge reinforced concrete member.

% KHERRE— % Ryuichi Yatabe
BREEH AR T 27, FHRIBG 9 T4 Environmental geo-engineering, Slope disaster prevention engi-
neering
NKNo5F) b3S TS5HYa Netra Prakash Bhandary
WIXOVD7) —TBEA D =X A, TR Landslides and creeping displacement mechanism, Development of
WoE%, BXOHINXY, flEORZE(, HExR landslide preventive techniques, and GIS for landslide, slope instahility,
EDN— FEHLIZBY 3 20558 and earthquake hazard assessments.

@ R Mitsu Okamura
35 Wy LA e A S 0 M R e VE B X OV R ) Seismic stability of foundations and earth structures as well as
Tt Z2osHEoREIZET 2% development of countermeasure technique and design methodol-

0gy.

ZHR A Hideaki Yasuhara
Bo— K- o) —ALFHE S B A AN ER A O T Mechanical and hydrolical behavior of fractured rock masses
Foe KPS B EgE under coupled thermo-hydro-mechano-chemo fields

N
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% Scheduled to retire in March, 2017
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@Urban Planning and Management

Towards building a highly convenient urban environ-
ment of the 21st century, the research work in this field
of study includes a variety of topics related to urban life,
industrial environment, disaster management, traffic /
transportation systems, operations and maintenance.

~

~
BEREWMARAT Staffs and Research Fields
=H 7'I=7-:7I.’E Toshio Yoshii
9 TR ] / A T A, W ATI X MR XEE Urban transportation systems, Traffic management strategies,
AR, WY I 2 l/ vav Measures for improving traffic safety, Dynamic traffic simulation
—m®m & Tohru Futagami
MR RE AR BG ST B X O EH Y A 7 2 DB Urban disaster preventive planning under a great earthquake
and development of urban information system
BA 1Bt Shinya Kurauchi
RMWATENC BT 2 BRI EDO ST L ETY 7, il Analysis and modeling on travel decision-making processes,
T L T@.Eﬁﬁﬁ@ﬁﬁﬁ Travel demand forecasting and evaluation of transport policies
RS Nobuhiko Matsumura
AT - IR R AV A Vb, A Regional resource management, Social network analysis
Bty b7 — 27 RIS 2 Ah5tE
PIE Rk Tsuyoshi Hatori
ARFELZRLAEZEK, AT L < OMHK, Consensus formation around a public project, Social dilemmas,
Hode AN F v BT A e Regional governance
£ 4 Pang-jo Chun
HELBREEY O SHRTE, AT X PRBEICHT Infrastructure inspection, Infrastructure management
Y0
N J
Ll 7 n
s el A7 N
| -~ y L L T Bt o
; AT W
- A 4
AV
B | |
B VY




L ZINEE 5]

TIROREARH TR, W, R HEICB T 2 H
RBLZHIE LT, N0 OFITORBL BT & BRIk
Lo E HIET & &b IT, MR ke %
) k327012, WELER, (L, ERPEHBIED
SEZMMREE - 2T oTwE T,

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

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

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.

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

Akihiro Kadota
Turbulent flow structure in rivers and flow visualization

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

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

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

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

'd N\
HEREHARAT ®  Staffs and Research Fields

T BEZ Naoji Toki
FA o m D Ve REHE B & MR o g, kAR - Bk Improvement of estimation and confirmation methods of actual
BBV LG EO A - fEg performance of ships, Resolutions of the difficulties encountered

in the design and construction works

VIR KEH Daisuke Yanagihara
FRAHE & AR B L ORE R B2 52 0 iy B8 B O R ] & 5 B Clarification of collapse behavior and estimation of structural
Al R O B S

strength for ship hull structure and its elements
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Materials Science and Biotechnology
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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 sub-
jects: The “Quantum Materials Group” studies semicon-
ductors, magnetic materials and ceramics, nano materi-
als; the “Solid State Physics Group” studies condensed
matter physics with an atomic scale; the “Materials
Control Engineering Group” studies the fine structures
closely related to material properties and its control
through an atomic scale; the “Electrical and Electronic
Materials Group” studies electrical and electronic proper-
ties of dielectric materials and conductive polymers; the
“Materials Processing Engineering” studies the process-
ing, the properties and the structure of glasses and ce-
ramics for new functionality.

- N
HEREHARAT Staffs and Research Fields
Hrh  FEp Toshiro Tanaka
I 3Iv s 2A%HLE LT, f_’f:&?grﬁi kA, Research on the magnetic and transport properties of Ceramics,
ROTEBFRBEDWISE & EA¥fEL T X v 7 ZDWI%E and development of the new advanced ceramics.
BH HA Masaharu Fujii
AR X D ET OB & AR B~ oIS, Developement of new organic semiconductor device, application
FHENRBG %?\E’Jfﬁ% 29 5 WF5E on biomaterials, and analysis of dielectric phenomena and
electrical breakdown.
HER 1B Hiromichi Takebe
TR T ABLIILT I v 7 ZA0EHEE:, Yk s ik Research on processing, properties and structure of new
WIS A e photonic glasses and ceramics.
FE fH— Koichi Hiraoka
EBRERILEYW, HiLHILEWEECHEMEB L O Solid state physics of magnetic materials (such as transition-metal
AN E T RO compounds and rare-earth compounds) and strongly correlated
electron systems.
VMR FIE Sengo Kobayashi
RIS EM R e EO KT R O ERE R 5T Researches on phase transformation in various materials such as
(A AR 2R (SR 5 A FgE biomaterials and structural materials and on microstructures at/
around interface in composite materials.
= (£ Saeki Yamamuro
A X - IIRFIE L iz F 2 A Xk F O & & kg Size-and shape-controlled synthesis of nanoparticles and their
RetEIC B3 2 WF5E functionalities.
i HiE L Haruo Ihori
BEICFENRN X B WRFHERFOBER Y N VoA Research of electrooptical measurement of electric field vector
OMEIZRET HH9EB X L — 2 FIH L 7=l H 3B distributions in dielectric liquids, and reuse of used papers by
OFFHICEE T 5% laser.
=15 Akira Saitoh
EHIESVE A B O & R SRS A Fge Present research areas covering characterization and structure
of transparent amorphous materials.
{E42ARFE5HE Hideaki Sasaki
BRI EOR—=ARXFT VP LT AT VI 54 Research on production technology and recycling of metallic
JEFEMOEERAME ) YA 7 VIZET AF5E materials, including base metals (such as iron and copper) and
rare metals.
PR =EE Tatsuaki Sakamoto
AHZETE 2 U 72 Do RLRR A & 5 %fﬁﬁ 7140) NERAS Researches on strengthening and toughening of structural
5 IZEIIZ BT B EisE LB L OE S LI T 5 materials at room and elevated temperatures by microstructural
e control through phase transformation
£ ‘A Hyeon-Gu Jeon
L= =77 VL= a VFEICXDEREEERD T 7lu Fabrication of nanoparticle colloids of organic semiconductors by
TFauf FMEREOERIL 7 ba= 27 2A~Dn I laser ablation method and application to organic electronics.
B9 3 A WFE
A J




OITRIBARIENEH

TERE R O BRI P R B AR I LS D W Tl ) AR
752 NT5 74 —OBEN ORI THEEM R T
g, BESE - BRELEM - LS v - il - BRYere LIS
bRk % i L BEEYE T 2 kT - BLAME - £ 4L
BMAZ ORI OM%EE4T) (88 - =2V F
— MBI L], EREGET Iy 7 A, BMUEME R SO
B EAT) TBEH - A B LY, "R oEs
BB 2479 [MEEA TS O 4T V—TH D
D ET,

@ Materials Development and Engineering

The “Structural Materials Engineering Group” studies
mechanical properties of engineering materials and their
fracture behaviors from the point of view of fracture me-
chanics and fractography. The “Environment and En-
ergy Materials Group” studies the preparation of new
functional nano particulates, composite materials, porous
materials, etc. used for medical treatments, fuel cells,
chemical sensors, catalysts, radioactive Cs decontamina-
tion, etc. The “Medical and Biomaterials Engineering
Group” studies the development of biocompatible ceram-
ics and magnetic materials. The “Materials Joining Engi-
neering Group” studies welding and joining processes for
advanced materials.
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® materials

Staffs and Research Fields

Masahiro Ohara
Studies on welding and joining processes for advanced materials

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

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

Takashi Mizuguchi
Development of thermo-mechanical and alloying techniques for
improvement of mechanical properties of structural metal
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Applied Chemistry

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

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

(1) Organic and Macromolecular Chemistry

(2) Physical and Inorganic Chemistry

(3) Biotechnology and Chemical Engineering

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

€ 0rganic and Macromolecular Chemistry

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

( N
HEREHARAT ® Staffs and Research Fields
HE KA Eiji Ihara
L VESTERFLEORTE Development of new method for polymer synthesis
" = Minoru Hayashi
ANTOLELOCERSE Z W28 Lwa ko o b Development of new synthetic methodologies using heteroatoms
2ot and transition metals
i ] = Yohiji Misaki
B L ICR & FH W72 G HEM R O B3 Development of organic molecular materials utilizing redox
systems
BiE = Takashi Shirahata
AT HRIREAR O BASE B OB A BRhE L Development of new organic conductors and multi-functional
materials
FiE K& Tomomichi Itoh
AV R Ay 7 BT O R A Development of polymer materials with well-controlled nanos-
tructures
T & Hiroaki Shimomoto
BB RENE & o AR O B 3 Py Development of novel functional polymers
\ J
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@ Physical and Inorganic Chemistry

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

p

HEREMEARNE

O IEE
BBEME S FIE O gE & F D bt v ~DItH

13 i
BHAERET RO L L — 9 — 556500

N& FH
PRV E ZIRIN Y ISR i

Wr &

75 AR OBALRIE & T F 1
) Ml Cas
SRS AL 00 B 7

Wil 5he
SIBIRALY % 7277 A& > B KOl o B 5

Staffs and Research Fields

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

Hiroyuki Yamaura
Development of gas sensors and catalysts using metal oxides

JAV, - Hajime Yagi
A B o T-IREE &R Electronic structure of conductive organic compounds and their
conduction mechanisms
afg T= Yukihide Ishibashi
FEAEHEVERL B o 8 5 I [ 296 08T Ultrafast time-resolved spectroscopy of photo-functional materials
\
SEMITE5ET @ Biotechnology and Chemical Engineering
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There are research groups focusing on structure-
function relationships in biomolecules such as proteins
and nucleic acids, methods for separation and wastewa-
ter treatment, plant biotechnology, protein engineering,
and applications of protein production methods to syn-
thetic biology and medicine.

- N
HEREHARAT Staffs and Research Fields

EF  EH Tatsuya Sawasaki
I L FHMR T W27 2 7a s+ 3 7 A Functional proteomics using wheat cell-free system

=H = Kazuyuki Takai
LA RAV A - e % LN 35 Reconstitution of protein synthesis

55 W& Eizo Takashima
<IN T Y NGO - FERERAT Structural and functional analysis of plasmodial proteins

o A = % Minoru Tamura

A—=X—F F ¥ FEEEEZENADPH Oxidase D%t Studies on superoxide-generating enzyme

TR HBZ Takafumi Tsuboi
<~IV)TI7F U Malaria vaccine development

Y& 5hE Hiroyuki Hori
HETERBBICE D LEEE L 7 R 7 EOREE & e Structures and functions of nucleic acids and proteins related to

expression of genetic information

JIE = Keniji Kawasaki

HEK OWLEE & GG DL B X OYREEowE o7 Wastewater treatment, excess sludge disposal and solid liquid
separation

BHE ¥ Akira Nozawa
5 > 23 7 B O BEBERNT Functional analysis of membrane proteins

H = Akira Hirata
LIRS 7 2 /X 7 G OREIEA R A DT %% Structural life sciences study of nucleic acid related proteins

NI 33 Atsushi Ogawa
MG AT 2 2RH LT LA, T2 /0 Development of new biotechnologies based on cell-free systems
J— D%

\ J
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Research fields and staffs
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Electrical and Electronic Engineering
and Computer Science

REHBBEEEMCHSEFEOME CARERELCEMIED
—BEWOTOEFY, BREFIZEERIZRBCDISPBHRICH
BERTRBEBREMEGIOTORT. RRUIEHE RRSTDIE
DICF, BREFILFZEBRILFZDNTICESEIENIMZRS, D2,
N=RDIPEVIRDIPRUZOERICHDIBENFEICBURE
A DERDEKODNET,
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INARIERT, BEIATLATIZNHDIAHNDEID, (1)EIT
FIVF—Z]|TF, 2)BESFHIZE, R)SBEEIZ, (4)EIKIX
TALATZ, O)cR#E, (6)F/ IV IROZTX, (NFEFIE,
@FBASL—, (DATLIROZTR, (10)XTE, (11)&EE>
ATALTZE, (12)BEBETFEEETEUCOFSBERIFI—X, 15
RIRTLATZFRE, MEBRIFDE, ICARRIZATD3INE
PBIED, (NEEHIRATA, (Q)VIRDIFPIRTA, () BELE
JATA, AOFMNI=1"57—237, (B)EFILIEIERR, (6) ATIEE,
(ML=, @#ME>=1L—237, (9FEIE, (10)EHRRYE
I—IFZEEUCVEDICTAND 7 U XSBERRI—AIRICT (BR-
BERA ICR T SRE CREMFEN CREVAREZ R CFEZE
HIRICTICHHEUEBBEZ1ToCLE . CNS5M30—R -6
HECEEUGH D ENZNDFRIMA PHBEZT OCLED.
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Our society is highly developed, and is now in the process of further globalization.

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

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

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

@ Electrical Energy Engineering

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

P
HEREHARAT ® Staffs and Research Fields
] ) THET ZES'Z Masafumi Jinno
TIARMILE, T AXBILTEA, BREHRE - N Plasma electronics. Plasma gene transfection, bio-medical appli-
L% - BRENDT T A< & 7T I X< 0EHIZ Uf cation and environmental preservation. Numerical modelling of
TIARDA Y 2—=FETY 7, BRI plasma. Lighting.
A TEE Hideki Motomura
BEDHD OO TS A=A EFIHBLY T A= Generation and control of plasmas and their diagnostics for
gl industrial applications
Pl —8l Kazunori Kadowaki
BB B OBILZWEAMHE L A M) — < EE Degradation diagnosis of electrical insulation materials and
HIWT2HE A A WLEE 35 X OSK WL BEHL iy BH 58 application of streamer discharges for control of air and water
pollution
N EIRAXER Ryotaro Ozaki
W ET TRl ’l‘%ﬁ o SEWPE o 3L & I Research on optical properties of nano-structured liquid crystals
B9 B DI B L O AT or polymers. Numerical simulation of light propagation in nan-
structured materials
i HE R=E Tomoki Inoue
AFANFEROTNT— NG, HF A -T2 5N Ergodic theory on dynamical systems with chaos, Mathematical
DOFIRR ILEI 7 ® foundations towards application of chaos and fractals
\
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@Electronic Materials and Devices Engineering
Research activities cover the development of crystal
growth, optical characterization and application of
compound semiconductors, preparation of rare-
earthactivated phosphur materials, and fabrication of
semiconductor nano structures.
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Staffs and Research Fields

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

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

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

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

The research activities cover the signal processing for
high-density digital magnetic and optical recording
systems, investigation of fundamental properties of
subwavelength optical elements including holograms,
media processing algorithms related to motion, neural
networks applications to signal and image processing,
sequence design and signal processing for baseband
spread-spectrum communications, fractional topological
invariants and topological self-similarity.

( N
BEREWMRAT ®  Staffs and Research Fields
x lUA FHEBR % Yoshio Yamada
(DGR E X OESUEO 7V T) X 4 (1)Image and signal processing algorithms
(2)=2—=F )4y b7 —7 OWEFIIEE X 55 WLHE (2)Neural networks applications to image and signal processing
D) H
(3) L RICZERNI BT B BERET VT ) X 4 (3) Multi-dimensional nearest neighbor search algorithms
EBER R Shinji Tsuzuki
(1) R=ZN Y FABRIZE L7z A7 N OVIEHGEAE L (1)Research on sequence design and signal processing for base-
AT 7 OREF 2 5B A ofge B X OV )i band spread-spectrum communications, and its application to
E~0# e power-line communication
)55 5# %55 (CDMA) Rk A5 70 (2) Analysis of CDMA based protocols
b IV O RN
(3)IPHEIC BT 2w BN (% & A T L DS (3)Developing high-definition video transmission systems over IP
network
@4 473k Yoshihiro Okamoto
WA ML=V VAT AOEBEEACE AL 720 D5 Research on channel coding and signal processing techniques to
1t & 55 WUBEHAT 12 B 3 A FgE achieve high density recording in digital information storage
systems
4t %=EA Yasuaki Nakamura
HERA DML =V AT ADDDERY FTIEFF 510 - 4 Research on error correction coding and iterative decoding
V) B LA SIS A% systems for information storage
MKERZE Mayumi Matsunaga
<A 70 IV T T AN WEE O BRI E IR Theoretical and experimental studies of antennas and
M7y TFFHEBIY E— b vy v ZFHM B electromagnetic wave propagation
milll 8z Hiroyuki Ichikawa
T REMEORM R TR ST T4 =R L Investigation of foundamental properties of subwavelength
D BRI FHE AT B X OB IR mk O ERE AT 12 B3 optical elements including holography and their application and
A HE7E electromagnetic analysis of light wave propagation.
sox B H— #%  Koichi Tsuda
75 7 7 VA R, AR E AR ® Fractional topological invariants, topological self-similarity
N J
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e s T 224 o) ’ ' LA
TOAVFEIZIATTHEES —  Promotion Laboratory for Plasma and Photonic Science Researches
( N
HEREHAREAT ®  Staffs and Research Fields
EH o Masaharu Fujii
()7 A~z Ll Lok 7 o & ZH & iR (1)Researches on material processing technologies and discharge-
IR OBASE & %@%ﬁiﬁﬁ}ﬁﬁ 58P i B type lamps based on plasma diagnostics, and developments of
2)7 7 X< - EREICHET AWM Te Y = 7 MFgE their new applications.
DHESAE (2)Promotion of interdisciplinary research projects on plasma and
® photonic sciences.
\ J
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Computer Science

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

& Computer Systems

Research fields of the Division of Computer Systems in-
clude dependable systems, software for high perform-
ance computing, software quality management, and dis-
tributed and parallel processing systems. Research aims
at improving reliability, functionality, and performance of
computer systems.

( ™
WEREHEARE ® Staffs and Research Fields

I Eth Shin-ya Kobayashi
STHLE, SEHIALE, ERALE kX a7 Tuky v Distributed processing, parallel processing and cooperative proc-
YT EERBICBTAY—YR, TSV —Va Yy essing.: Secure processing for distributed processing. Service
WEEE, i bho %o va VaLE and application on distributed environment. Distributed transac-

tion processing.

=R B Hiroshi Takahash
IV 2— ¥ ORI ERE, TANRYFTTIVY A Design and Test of Computers, Dependable system design,
FADEE, TATVINVYATFLADT A EFZW, Digital Systems Testing and Diagnosis, Design of Digital Systems
— N2 TRHRBREEICLDLETA VN AT LDOHKE using Hardware Description Language

WLt =8 Yoshinobu Higami
VLSIO#Er, 7 A N, B Design, Test and Diagnosis of VLSI Circuits : Test Pattern
T A MNY — VR, T A MESALEET, VLSIi%ECAD Generation, Design for Testability, CAD System for VLSI Design
VAT A

L f Hiroshi Kai
BAMHEOI ZAF A ET VT XA, Bl - BXEs Researches on systems and algorithms of Computer Algebra,
BB BV T MY TOLAY PT— A EI R especially symbolic-numeric hybrid computations, middleware
VI 2T OWEBI Ay T —27F 2 71412 and network security.
ERAY0EiH

=i B— Keiichi Endo
7REy 77Xy b=, E7Y—¥ET7 LAy VT —7, Ad-hoc networks, peer-to-peer networks, sensor networks.
oAy b=

THTT )] Tsutomu Inamoto
BRESN R Y A T A o4 - KRl Mathematical and/or practical system optimization : mathematical
BRI, A a2—) AT 4 7 A, V—IVR—2X, optimization, dynamic programming, meta-heuristics, rule base,
I LR — F fAT 5T [ RE and elevator operation problem.

F Hg Senling WANG
VLSIOT A b B LT A MESILEEHIE T 0% ® Test and Design-for-Testability for VLSI

N J
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@ Artificial Intelligence

We are working on the following areas: Knowledge rep-
resentation and inference systems on computers; pat-
tern recognition and clustering by neural networks; im-
age processing ; watermarking technology of images for
copyright protection; encoding methods for information
security ; virtual reality; natural language processing;
and machine learning.
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Yoshio Yanagihara
Time-sequenced 3-D image processing, GPU computing,
refactoring, GUI and virtual reality.

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

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

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

Koji Kinoshita
Application of neural networks to control. Detection and

tracking of moving ovject

Masaharu Isshiki
Research and application of image processing and neural

networks
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@ Applied Computer Science

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

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

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

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

5. Applications of multimedia information, contents
production, coding, processing and service systems.
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= Hiroshi Ito
Ry P BeFEn Rl PSS, o BGhL B R Mathematical Physics : Mathematical scattering theory, In-
verse scattering problem
NE %2 Minoru Kawahara
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Informatics : information networks, information and communica-
tion system, data mining, information and communication
supports.

Kazuto Noguchi
Optical communication systems and applications : optical devices,
optical transmission systems, telemedicine.

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

% Shoso Yamato
Project management, Quality Management, IT System
Development, System Audit, Project Management Office, Project
Based Learning, Management Reform Project, Management
Quality, Software Process Improvement

Hirohisa Aman
Empirical software engineering : software quality quantification
using software metrics, and statistical model for quality
assessment/prediction.

Kazunori Ando
Mathematical Physics: Scattering theory and inverse scattering
problems for discrete Schrodinger operators on graphs

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

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

Keiichi Endo
Information networks : overlay networks, wireless networks.
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Advanced Course for nformation and Communication Technology Specialist

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

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

( N
HEREHBERSE Staffs and Technical Fields

IE Bt Shin-ya Kabayashi

ICTARY Y YA MERKI—AE Course Director of advanced course for information and

communication
¥ IUFR BR= % Shoso Yamato
ICTAXRY v Y A MNERI— AHEF In charge of advanced course for information and communication
technology specialists

ZFOftt, BEFERIFERNURSERAT 7 The following professors are responsible for the classes

F—DLUTDHENHBEZIEET D, of this Course.
mA  #F3h Yoshihiro Okamoto
= B Hiroshi Takahashi
gO —A Kazuto Noguchi

o EEEH ks so% Yoshihiro Fujita
FR HIE Toshiyuki Uto
FE & Hiroshi Kai
EH AZFE Hisayasu Kuroda
EBE (B Shinji Tsuzuki
Bt =E Yoshinobu Higami
AT K= Koji Kinoshita
=E B Keiichi Endo

N J
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Mathematics, Physics, and Earth Sciences
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Research fields and staffs
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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 quite systematically
already during Greek era. Thales (624-546B.C.) advocated that the
origin of material substance is water, and since then the ever
continuing effort to find the origin of nature still determines principal
directions of development of modern physics. The discovery of stone
attracting iron called Magnes (etymology of Magnet) by Lucretius
(957-51?7 B.C.) and observation of the volcano Vesuvius by Plinius
(23-79A.D.) have become the foundation of Mineralogy and
volcanology, two principal subjects of Earth science, the discipline
studying the inner structure of the earth.

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

T he human activity in Mathematics has a long history

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

@®Mathematical Sciences

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

- N
HEREHARAT Staffs and Research Fields
F4=bU B. ¥+¥29<7 7 (Shakhmatov D. B.) Dmitri B. Shakhmatov

AR B X AR O 7 A 2 D7 Investigation of topological structure of topological groups and fields

TE B8 Miki Hirano
BHen (BREER, REERE S L) Number Theory (Automorphic Forms, Automorphic Representa-

tions, and their L-functions)

Bl tEE Yuji Nakagawa
BRI BT A2WEOF X B L= ITERDOR Recognition of moving objects and 3-dimensional shape in
W, BMIANF=YHEIIB LY TN T, U computer vision, Software development for high energy physics,
T X B EBEE ¥V AT L OHW%E Web based distance learning system

TE =th Takuya Tsuchiya
5 M RUE B 5 FE 2 09 5 Bl fEpT Numerical analysis for elliptic partial differential equations

AN R Yuki Naito
IERI AR 7 RN D kgE Studies on nonlinear partial differential equations

WH =Hth Masaya Matsuura
E R H EAT Time series analysis

T #— Koichi Hiraide
BN SR O Studies of discrete dynamical systems

alll ®& Yasushi Ishikawa
FifE = Gy & e =R T Probability and stochastic analysis

W =8l Shigenori Yanagi
IR )i R OWFZE B X OJE#MEME Navier-Stokes Studies on nonlinear partial differential equations and its applica-
FFERA~DISH tion to compressible Navier-Stokes equations

Kix B Hiroshi Ohtsuka
Pl 7at 2L ZoloBEICNTAREN T 7a—F Algebraic approach to parallel processes and their communications

g =& Yoshinori Yamasaki
ST O B B Analytic number theory

WA 8% Takamitsu Yamauchi
{7 AH 22 i Fy General Topology

BH &5 Hiroshi Fujita
[es Descriptive set theory

BB #H— Shin-ichi Oguni
FEn] s 24 & AT A B Noncommutative geometry and geometric group theory

BHR (HE Norisuke loku
TR R AGR B & O BIEA SR Partial differential equations and functional inequalities

N 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 collaboration with research-
ers of other institutes. It consists of two subcourses,
fundamental physics course and condensed matter and
plasma physics course.

@ Fundamental Physics

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

P
HEREHRARE ® Staffs and Research Fields
= BA Hiroto So
WO, &1 — VR, oo, B, Challenge for particle physics, by field theory, lattice gauge
FIARZER L LCfisoC, M (FERT) OMARD theory, higher-dimensional theory, supersymmetry and high
HNFEZFZOFNEZBEHIT L power computers.
FERX K Hisamitsu Awaki
FHOME, ELOWZE, FICFEHXHEE e Study of structure and evolution of the Universe. In particular,
DIGEYEDOWIFE S X OEHISEE O B3 study of active Universe through cosmic X-ray emission, and
development of instruments for X-ray observatory.
S — Yuichi Terashima
FHICBITAEZ AV —HR O, FICFEHOR Study of high energy phenomena in the Universe. In particular,
W eI, 7T v 7 A= oL observational study of black holes and the structure and
evolution of the Universe.
RE & Tohru Nagao
ML BEKRT I v 7 R — VORI L #L, BLOg Observational studies on the formation and evolution of galaxies
H DOALFAEAL I 5 A B AR 72 and supermassive black holes. Studies on the chemical evolution
of the Universe.
ERiIX Ml Takeshi lizuka
IR B OBERIIIZE, 7 7 A N—=R EIZBIT 5 Theoretical studies on nonlinear waves. Gap solitons in optical
FrvIFIY) Ny, T3 by Z7FRBICBITARKAEE fiber. Coupled mode theory in photonic cristal.
— FHGR
mK Tohru Shimizu
THT T AW, KR, BEBAEE A WIS Space plasma physics, fast magnetic reconnection based on MHD
T b AR B L OE BRI 7 Bl & Bl ETH and kinetic theory and numerical studies.
waE B Masaru Kajisawa
ST OIEE & AL OB FZE, IO RIERB Observational studies of galaxy formation and evolution. History
X OVERERLICE T 015 of star formation and mass assembly of galaxies.
bE KE Koji Kondoh
WERWAY I 2V —a v AN T — % i X Study of magnetic reconnection in space plasma using
LT T T X< O KBRS S O ® magnetohydrodynamic simulation and spacecraft observation.
N
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@ Condensed Matter and Plasma Physics

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

Makio Kurisu
Search for novel thermoelectric materials; Study of incommen-
surate magnetic structure in rare earth compounds.

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

Tsunehiro Maehara
Experimental study of plasma in liquid

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.

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

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

Tatsuhiko Miyata
Liquid state theory on structure and thermodynamics ;
Theoretical study of self-assemblies in solution such as micelle
and protein.
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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

o 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)
Tsunami simulation for great earthquakes.

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

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

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

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

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

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

Yu Nishihara
Experimental study on transport properties (such as rheology)
of deep Earth materials.
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® Staffs and Research Fields

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

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

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

Masayuki Nishi
Mechanism and kinetics of high-pressure transitions in mantle
minerals.

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

Hiroshi Mori
Origin of achondritic meteorites, shock effects in ordinary
chondrites.

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

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.

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

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

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

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

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

Naoki Yoshie
Studies on marine lower-trophic level ecosystem and biogeo-
chemical cycle using field observation and ecosystem modeling
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Research fields and staffs
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Chemistry and Biology
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FERFE, BRFONFENRETOME, Ltz UCERIRER
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HEE |, BRILE, £1Z%, oL, BREFSEHEMANT IS
MEe)BERIFERE ], MREDZ, £12%, 2 FEGF, MENFSZ
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Recent remarkable advances in chemistry and biology at the atomic and molecular levels
have not only made a great contribution to human life through industrialization of the
results but laid the foundation for molecular approaches to varied biological phenomena.
Many new techniques such as artificial manipulation of genes and cell-free protein
synthesis are worthy of special mention and they have brought about great achievements
especially in life science. The industrial development supported by advances of chemistry
and biology, however, has begun to discharge many toxic substances into the
environment, then causing undesirable effects on ecology and organisms including human
being now threaten not to live well.
In view of these, this division was organized to integrate or compound the research and
educational areas of atomic and molecular sciences, life science and environmental
sciences. An eventual purpose of this division is to create new expanding research and
educational fields for settlement of today's subjects. The research and educational fields
are grouped into four subdivisions under the following headings.
Functional Material Science: Molecular Chemistry, Physical Chemistry
Molecular Science of Life Substances: Inorganic Chemistry, Organic
Chemistry, Biochemistry, Analytical Chemistry.

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

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

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

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

@ Functional Material Science

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

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.

Hisako Sato
Studies on the functionalization of chiral metal complexes

Toshio Naito
Physical properties of low-dimensional solids and their novel
functions

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

Takashi Yamamoto
Studies on the interactions in molecular functional solids

Takuhiro Kakiuchi
Dynamics of core-excited molecules and surfaces

Fumiya Sato
Morphology-controlled synthesis of metal oxides and its applica-
tion to heterogeneous catalytic reaction

®
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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
supercomplex protein systems, and analysis of the
mechanism of biological adaptation to environment.
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Staffs and Research Fields

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

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

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

Tamotsu Zako
Nano analysis of molecular properties and functions of proteins

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

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

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

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

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

Masayoshi Takase
Synthesis and characterization of novel n-electron systems

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

Kei Nomiyama
Metabolic disposition and risk assessment of organohalogen
compounds in wildlife

TP HB04E 3 31 H E4BI P E OB Z R T,

% % Scheduled to retire in March, 2018
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Biology and Environmental Science

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

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

@ Sciences of Biological Functions

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

Masahiro Inouhe
Growth, adaptation, metabolisms and phytohormone actions in
plants.

Masamichi Kanou
Physiological and behavioral studies on the neural basis of animal
behavior.

Yasunori Murakami
Evolution of the vertebrate brain: comparative and developmen-
tal analysis.

Yasushi Sato
Cell differentiation, morphogenesis, and environmental responses
in higher plants.

Yoh Sakuma
Molecular response of higher plant to water and temperature
stress.

Hiromi Takata
Morphogenesis and organogenesis of echinoderm embryos dur-
ing early development.

Tsuyoshi Kaneta
Functions of cytoskeletons in plant cells. Mechanisms of plant
growth regulation by phytohormones.
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@®Ecology and Environmental Sciences

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

- N
HELLAERE ® Staffs and Research Fields
sl AA Hisato Iwata
WA OTLI N aa Y — BB REIZL S Ecotoxicology of wildlife and species-diversity of disruption of
I YIS Uz B RS OB EL O FE 2 R cellular signaling pathway by environmental chemicals
XH & Koji Omori
IR S IR 2T TORIBIZIA D L EREZOY Analysis of material cycle and energy flow of aquatic ecosystems
BAEBE - T AV F =TI T 5 BT including fluvial, estuary, and coastal marine ecosystems.
hE BEFE Toshiyuki Nakajima
WA T T IVARESR 7 W 72 AW AL B R O AT Experimental analysis of relationships between evolutionary
processes and ecological interactions using microbial model eco-
systems.
HLE 8]&E Mikio Inoue
TWINZ BT 2R EAVEH B X OB & O fEbT Analysis of habitat structure and biotic interactions in stream
communities.
FIZHIES Masayoshi Watada
EREETREEEB L OEMLE 2t —< & Evolutional genetic study of Drosophila, especially on
L7z 3wy a aNToOMELEEFINZE transposable elements, parasitic wasps and speciation.
A B— Shin-ichi Kitamura
WEEBR B AU X B MBRGSESR A A = A LT Outbreak mechanisms of fish infectious diseases by marine
5 fge environmental changes
iy B Kei Nakayama
BEWGEREZA MU AT A HAHEHO LIRS O RN Analysis of biological responses to multiple environmental
stressors
W BE Hiroki Hata
HEEAE Y OFE I B AR & LI D W T DA TBEIINTSE Ecology of marine organisms, especially on species interaction
® and coevolution
\ Y,
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Special Graduate Course on Disaster Mitigation Study

for Asian Students
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Special Graduate Course on Disaster Mitigation Study for Asian Students

T he main research objectives of running the Special
Course on Disaster Prevention Study for Asian Students
are to understand and elucidate characteristic features
of natural disasters in Asia and to develop their
preventive measures, while the educational motto stands
at producing first class researchers and technical

IZOWT o TWET, 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.

- N

BEREWRDE ® Professors and their research areas
% RHEBEPRE— % Ryuichi Yatabe
LIV KRICBITAHTRY FEE L MG FE =I5 Landslide and earthquake hazards in the Himalayan Watersheds
AHNF5E
Kx = Isao Ujike
27— FBIXOOCCENESBOYWE BB & 85 Mass transport properties of concrete and crack, time-dependant
I 7)) — MM OEE E O OE O AR 2 B behavior of deformation and crack in reinforced concrete
2B A%t members
I Eih Shin-ya Kobayashi
AL, SEFIALER & A FRALEE s T vy oA Distributed transaction processing, load balancing for distributed
VLR i vFa s a—% @ﬁﬁ NEk, A computing, task scheduling, secure processing and distributed
AT a—=) 7, kFxayTuky o7, GEH< multi agents
NFLT—T /b
& {P—EB Shin-ichiro Mori
HexEW B X OO MEISE, &2 T IERIEI M Seismic response of structures in context of structural/geotechnical
HAEH, MEBEANOMBETIRIL DR, REE O earthquake engineering, Major research topics are: non-linear
LE®TIVL, HWERERA, TN OB KA dynamic soil-structure interaction, liquefaction effects on pile
H foundations, analysis and modeling of string ground motion, earthquake
damage investigation, and their applications for disaster prevention
fEr  FRxt Mitsu Okamura
H R O MR O HCRALRT 5, B ISR 3 A58 Geotechnical engineering, Liquefaction prevention technique,
dynamic behavior of ground, earthquake resistant design
H = Ryo Moriwaki
R 72 A, BB K0G8, FHA Urban climate formation process, Water circulation in the basin,
e 2OV X —FITE B IS B A 0F%E Utilization technology of renewable energy.
HmE &3 Hirofumi Hinata
e L — % & Bl T TV % FH o 72 3k s S5 A o B Development of tsunami disaster mitigation technique based on
5, BEXOT I AF v 712X BEHERIZHET 50158 oceanographic redar and numerical simulation. Research on marine
pollution caused by plastics in terms of physical oceanography.
RE A Hideaki Yasuhara
— K=o —AbF R IC BT A A SO T Mechanical and hydrolical behavior of fractured rock masses
< KBRS A IFSE under coupled thermo-hydro-mechano-chemo fields
sox BIRERHER %k Yuji Sogabe
MR REED OB B X Ik omE Dynamic problems of solids and structures, and propagation of
stress waves
) Br &R Shinfuku Nomura
TIA=xTav ALy Fat AT LR Plasma process and sono-process
LH W Satoru Shibata
AR & F A5 5 HIGERA D 720 OFIH > A 7 L Control systems of intelligent machines for coexisting with humans
I Eth Shin-ya Kobayashi
SEILBR, SEB LB, Tﬁrﬁﬂﬂﬂ B X OF 0 BN Distributed Processing, Parallel Processing, Cooperative Processing
tFa7ruky PUF, RN U Y a AL and Its related area: Secure Processing, Distributed transaction
EUNEEE LR YA .L\, ICTHA 2 F v 72 i85 processing, Personalized Information system and also including ICT
it and its application for shifting to an information-oriented society
NKNo5F) bS5 TS5HhYa Netra Prakash Bhandary
MR 5 & N — RERil, 3 XY 7)) =72 Hh =X Geo-disaster mitigation and hazard assessment, landslide creep
I, R OB SRR S S FgE ® mechanism, and residual strength characteristics of clayey soils

AL TH294E 3 H31HEE B T E OB H 2R T
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Special Graduate Course on Advanced Sciences

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

@Environmental Sciences

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

- ~N
BEREWMRAT ® Staffs and Research Fields

2 HF Xinyu Guo
H#MoryIial—vary, BEEinmgoMElrem, Shimulation of the Kuroshio, Interaction of the Kuroshio and
T A PN ¥ O T Br B coastal water, Marine environmental prediction of Seto Inland Sea

S B2 Akihiko Morimoto
VE— b VYU W X AR OEEIZH Studies on variability in ocean currents using remote sensing and
T A2, R TOW IR T Ak hydrographic observation, and material cycle in coastal seas.

m =¥E Michinobu Kuwae
VUL N OV - VR AERER - WIVEAER RO RE Quaternary sciences, long-term variability of climates, marine
o) and lake ecosystems

sl XA Hisato Iwata
WhEEY O S aa Y — L RBEHEREYEICL S Ecotoxicology of wildlife and species-diversity of disruption of
ST NS Rz E R D FEEL O AR L B cellular signaling pathway by environmental chemicals

EXR Eth Tatsuya Kunisue
FOVE VRGN 2 AT S P BT Y o 4 B Development of analytical methods for novel environmental
5 L BREE RS~ DI contaminants with hormone-like activity and its application to

ecotoxicology

BRI & Kei Nomiyama
BB AW B3 A A A o B R oM A B Studies on species-differences of xenobiotic metabolic capacity for
XN A 7 BB 3 5 WF5E environmental pollutants in wildlife

KFE EZ Koji Omori
HIKI D SRR 0 T TOKRIBIZ A DS S EREZROY Analysis of material cycle and energy flow of aquatic ecosystems
BEER « TRV X — RIS B AT including fluvial, estuary, and coastal marine ecosystems.

s B— Shin-ichi Kitamura
WEEEBRBE AL X AR GYERAE A = A LI Outbreak mechanisms of fish infectious diseases by marine
A HEE ® environmental changes

_ Y
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@®Earth Science and Astrophysics

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

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

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

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

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

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

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

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

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

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

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

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

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

Takafumi Tsuboi
Malaria vaccine development

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

Eiji Ihara
Development of new method for polymer synthesis

Kazuyuki Takai
Reconstitution of protein synthesis

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

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

Tatsuya Sawasaki
Functional proteomics using wheat cell-free system

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

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

FOTT304E 3 A3 H 4Bk P2 OB E 2R § o

$%¢ % Scheduled to retire in March, 2018



FEPOMPEE  Outline

~

KE £ B8 Faculty of Science

DA

== H H&
Earth Sciences

HSMEE
Biology

SN
Chemistry
B
Physics

EnE() 1A
Mathematics

~
88 Faculty of Engineering

Iz

B3 H DL
Computer Science

P U RPN H

Electrical and Electronic Engineering

FREEI L

Applied Chemistry

g H IR
Materials Science and Engineering

AR S H

Civil and Environmental Engineering

FEHE

Mechanical Engineering

N & Department )

M | Faculties

2

AR A S Sim v Db =X
Chemistry and Biology

HUKHRZE N M — X
Biology and Environmental
Science

RMN-ERMT—K

Molecular Science

US| CAR ) )
Mathematics, Physics, and Earth
Sciences

HEHEIMN—X
Earth’s Evolution and
Environment

SEiEMN—<
Physics

IR AR SR S b =
Chemistry and Biology

TRHEN—X
Mathematical Sciences

%

D A me =

NANRNEXMERERA—NX
Special Graduate Course on Disaster
Mitigation Study for Asian Students

E

[ gl e bl e
Electrical and Electronic Engineering
and Computer Science

—OFK{NFDXLRN-K
Advanced Course for Infomation and
Communication Technology Speciali
HEEEHIN M —<
Computer Science

P UR B M- H - 11— 1<

Electrical and Electronic Engineering

SHPHEHIMEPE

Materials Science and Biotechnology

FEPEI2NN—
Applied Chemistry

i HMh—X
Materials Science and Engineering

FH B AR H I =
Engineering for Production and
Environment

SEEHIAPERA—X
Naval Architecture

AR AR SR H T 1 — X

Civil and Environmental Engineering

EHNMM—K

Mechanical Engineering

#-HIZEEEKM Master Course

ESHEIEHI{AR)

Mathematics, Physics, and Earth
Sciences

o %
4 > = N
RIELIERN—X
Special Graduate Course on
\_Advanced Sciences Y,

" o — N
PR ARNERXMEEN—X

Special Graduate Course on Disaster

Mitigation Study for Asian Students

B M-HT 52 Db =
Electrical and Electronic Engineering
and Computer Science

SIPHEHMEE

Materials Science and Biotechnology

LHiH AR AR H P

Engineering for Production and
Environment

/E.I&ﬂ.._.w.__.ﬁ Doctor Course )

BIHNERRE Graduate School of Science and Engineering




WEER

BAIZITE - F) vy RORVELRZ LB 205, RROZISHIE LoD, WICHEL kT 5%k
BER 2 22T F72, BUERITAREY - THOMME L U TR OB B X OEBHR MBI L <
WE S, BFAFHIB T AMREEEN, R T, B % EBFOERGEE N— LoD, HHE
L EABYSMGTEANDIHIZHFIETEL DD R > T0ET, EICHFIZBWTIL, #HEPEIF—
BROEHEEL S ARTWET,

WYEER

WA HAROARE 2B L L) & T 22 TH ), TORBEN AT IFENREFRZLLT
WEF, ZOWHERZIEMTAHI LTI, SR ARHLRDHE SN, FURORFAEM PR LTS L
7o WpERAARHNCIE, W EMICES (WY o — 2], BEEN M2 Anz T8 ra—-21, W
HOMWHLALAR 2 W7 S A7z THTERSE g — 2 ), FHOMBR 28§ 5 [FiWHa—x] 2
HYFEFo

W{LER

{L2ERETIE, BT PER Bl o — A OBE P IARAL Y, oiribss, WRLss, B, A
HGRH DTGP N THEZfToTCwE T, /2, JurA A 2 ALy ¥ —, FiiiEtry vy —K
IR FBBR e Yy —D A8 v 7 b o THESEZIT> T E T, EBENLZFHIE, Ththo
DR OALAERRWE 2l U CHB 2 IR0, S HICHMMANFIIOWTE, BREAHETRIAERD L9112
o TWET, &S, HOPERLAT —SITOWTEENEZIT, BiAEREE L LTAY— L
3N

BEYMER

BUAE, AWFIIIEFICRERBOAFELNTVwET, 2845, Ihrb0MEROF < RKITEK, &
HEDOWHE LIRS R E B HEEN L0 5T 202D, BECHE CEGRSZAETILOTE
HIMPRLELENTVWET, ZOL) B AMOBERD 720, B¥FCIiIMlur HERRTE T, F22MEY
OB - W E TERNR L LIRECEE L e E 7o T E T,

JEE T — 2L LT, EWREERICO 2 EMARROE S 2O STAY R a— X, EakEBKs s2WE
OIFICRRLHEEL 7 M LAY LT — A, EWEEEEE O ) ICE AL E VA REER Y 2 — A
BhHhFET,

WithERFEHY

WERIZAEAEDEL %2 b ORE T, HIERFERITIE, 04642 E X SHEROEE L Lo #iE S X
OHERNEEOREECWIEZ WIS 2T A 720, afn - S, W - 5w, Ry, MRSy B
FEMVER S, e B, BREMERB AR O E 2 L E T AR T IO T I Y. T, BAARE
WTAT ) SHERZ 8 L T4 2 EREEEMI DV, RICHCHEMZBRT L L85 FIC0F 557V
XU 7r—va VRNRE ) FULEHIZBVWAHELT o T E T, AT, ChE0HEFE - %tz
HWLT, WAVHEEAENZHFEL O AMOFRZIT>TVE T,

40



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”.

B Department of Chemistry

In the Department of Chemistry, the teachers of Molecular Science in the Graduate School of Science
and Engineering educate the students in Inorganic Chemistry, Analytical Chemistry, Physical Chemistry,
Quantum Chemistry, Organic Chemistry, and Biochemistry. The staffs of Proteo-Science Center
(PROS), Advanced Research Support Center (ADRES), and Center for Marin Environmental Studies
(CMES) 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.

BMDepartment of Earth Sciences

The Earth is a living planet that has been changing throughout its 4.6 billion —years history. The
main research subjects of the Department of Earth Sciences are focused on petrology and mineralogy,
geology and paleontology, exploration geophysics, and experimental and theoretical deep earth mineral-
ogy, physical oceanography, and environmental earth sciences. The effective and extensive programs
are provided for field works and indoor experiments that are indispensable steps in coming in direct
contact with the nature and pursuing the truth. In the department we intend to produce the experts who

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

BDepartment 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.

BDepartment of Civil and Environmental Engineering

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

Education; JABEE) :

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

—Society Management Course :

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

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

advanced and specialized abilities.

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

materials such as steels and nonferrous metals are well known as structural materials. Meanwhile,

®



TR, TENT 7R, BHTHERELDY, 35612, HAEWR, EEME, @RS R L, Mz 375
fELTwEd,

KRN, MEZRR T 28T - o Fo I 7 atR o, o6 - HiEkk, BEE, B B S
Rlp =7 i F CIRH R RHAEM - TN 2 ZMEE L, $RCOTFOREME L2237 TV
YA TV AR FBEINIRVERE TOA, SRR TZEROR Y b7 — 27 2fE5E - BT 2805 2 5%E L
A - BRI 30E - WigE 2 T-> T ET,

WE - PRI akse - Y - EB - REMEEZE U T, BUKIICHT, RWHER & BT E 2 e AM OF R
EIioT0E T, R, RO B oM E A N— L, JJT - 5100, &, SHLEw, AR
Wie EOBETIREE, fEak, e OMWE - L oD & R 2 B K OB RE B s He i 2 B C X %
IHICHEE L TWE T, FAEIE, FER SOEESTTITOI o THIRL, MRIEWEEEEM B O D5 5 B
%, BA - BTR ALFR, MERBUNE, BIEE L L GREZ RO, Mk 22 B LT, ML
TwET,

WG A EFF

LV L M E b o 2B OBIZEIE, BHAOREMIEIHICE T 2RI 2aETH Y, ML) 3o
SECEELEHZRZ LTI, WIMEERNIR AN 2(LARFAR TH 0, bOsfbs:, Wiy, &
T2D 3 DDMIETEN LMY Lo TWE o ENTNOFETIE, WIS AR - w0+, AKBEYE
CELIRCHEBOME O, BEE - AR - Gl - SIS T 2 2 AT o T E Y. T2 LR
TIE, EFERIIBVTLEE SNLHEMNE, MREOFRICELZBVWTHEEZToTVwET, 20X 7%
MAERHE @ LT, AL AOIERIGR LB, METEEZHIINTL I LB TE LT IWHILARO
FEER, EFERAOHLO LT TIHEL T ET,

BEIEFILER

HRASZITERKONHN M2t LTI Z->TBY, ZofE, ERXET LRI TRTOMEE
W R BT RGIEBERM 2 T 2% E 2o T0E T, 2070, FEALTRTORERIIBNT
BLABT LHEOMMEFEEZ L > AMPFITKRDO SN TVET,

COE) BMENEFIISZ 5720, RERTIIEATANVTE—, ETYWET A X, BHEE Y A7 4
DT B T, D O RIBIIIN 2 5 EM 2R TR iP5 & & 12, FEBRRLEE 28 L CTREARN 2
E N HLFATO SR L TV FE T, S HITEEMIETIE, FAKLEVHE & %HICHER
BEREHEEZ L) RPN TEMZLTT—20 7 —<ICHYME 2 & T, ARPLHEMZIY iP5 & it
KT S OHFEOEH 2 HIITS5ND X ) RIFERZIToTwE T,

EELDWEROYE, BHN L BEAEFEROREES, B, @ESTORR ST, FEW - ME - 15
R EOBGEEDIID), VI NI T VT ) v IREGRF R ED SQ LG HIIEB o TwET, F
7z, BHEHM ORI, 30~40% OFEFEAIIKFBHEF L TE 52 DMERMFEICHA T E T,

WiEHRIER

B A TRMA BB Ta sy Ca— Y IC X RS BERE L E#HE R L, B LYORKRN % 2T
LA a—FIZT BRI L FHEAM % F IO MBI EPLEE SN TwET, 20
X9 RBED S, RFERTIIBFEOBIMEZ FIEII LCRIKICHIG T X 2 BB 2N OB R 258 - #F
HEELLT, ay¥a—%on—Frx7, VI 72T ICHTLEEREZA) X257 20 0I0E X,
CTNEIAT L TIHRBAR OBIRICA T R 2 ERA LY, BF L2 EHTYORBERFE L BEHETESL LHICL
TwET, &5, FEMETIEFERO TV IT) X4, Gwisr ATeE, wigus, 7574927 A
&, BARM D im0 7 8 2 W B TR WP IZ D 72 o TR R I D ATV E T,

RFEAFI V2 —F LIEHLEICRE T 284 BRI L T E . RIS, v — FBEER
BETFEFTIEND ZAETNT, FEAEIZRS  DIEROYLPRIES N T E T, 72, BEAD30%~40%
FERFEICHEEL, XHICELIFIREZRITTVET,

@



materials also include shape-memory metals, superconductors, semiconductors, magnetic materials,
ceramics, glasses, amorphous and polymer materials etc. Nowadays, composite, multilayered materials
and functionally gradient materials are also continuously progressing.

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

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

industry or research institutes.

BMDepartment of Applied Chemistry

The development of advanced and functional materials is a cutting-edge pursuit in which the field of
chemistry plays an essential role. The Department of Applied Chemistry is involved in education and
research in a wide variety of chemical fields. This department is divided into three research fields:
Organic and Macromolecular Chemistry, Physical and Inorganic Chemistry, and Biotechnology and
Chemical Engineering. FEach 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.

BDepartment of Electrical and Electronic Engineering

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

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

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

follow rapid progress in sciences and technologies.

BMDepartment of Computer Science

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

The students can find their works in many fields after graduation because of widespread use of
computers in the industry. About 30% ~40% of the students proceed to a graduate school for further

studying computer science.
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o BT 22594} Graduate School of Science and Engineering
http : //www.eng.ehime-u.ac.jp/rikougaku/

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

e T ER Faculty of Engineering
http : //www.eng.ehime-u.ac.jp/

o HRBIBIRA T «+ 712>/ 5 — Center for Information Technology ; CITE/2:#i15%§ 3 2 5 L5 EBF9
http : //www.cite.ehime-u.ac.jp/index.php

0;’&%iﬁiﬁ?ﬂ$ﬁﬁ%t\/9— . Center for Marine Environmental Studies ; CMES
http : //www.ehime-u.ac.jp/~cmes/

o WIERERS A F = O AR E 5T — Geodynamics Research Center ; GRC
http : //www.ehime-u.ac.jp/~grc/

e JOF AU AT AT/ — Proteo-Science Center ; PROS
http : //www.pros.ehime-u.ac.jp/

o FiTZIBtLV Y — WERIZFERFY Advanced Research Support Center ; ADRES
http : //www.ehime-u.ac.jp/~aic/

L4 Bﬁ&‘é'l‘%ﬁﬁﬁﬁ?{t‘/&'— Center for Disaster Management Informatics Research ; CDMIR
http : //cdmir.jp/

o EEIEHNHETD )9—_ Center fqr the Promotion of Industry/University Cooperation
http : //www.ccr.ehime-u.ac.jp/ccr/

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

o REREEBHBE T ‘J@— Inno_vativ_e Education Center for Science and Technology
http : //www.ehime-u.ac.jp/~iecst/

‘?Eﬁ{tﬁﬁ%t >/ % — Research Center for Space and Cosmic Evolution ; RCSCE
http : //www.cosmos.ehime-u.ac.jp/

o TS HEISER Faculty of Collaborative Regional Innovation
http : //www.cri.ehime-u.ac.jp/
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T790-8577 BREMIUMXRAT2&ESS
EE5(089)-927-9541 FAX(089)-927-9550
Science Department

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

T8 BTEMAMIIZR]

T790-8577 BEREMILTH X REI3EH
EE5(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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