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Graduate School of Science and Engineering

@Educational Philosophy and Objectives

Based on the rules of the Graduate Schools of Ehime University and the Ehime University Charter, the
Graduate School of Science and Engineering aims to contribute to the development of local and international
societies by training students who will acquire basic knowledge of science and engineering, advanced
specialized knowledge and applied skills in their major field of study while fostering independent and creative
research activities to become advanced professionals and researchers, as well as contributing to the academic
advancement of science and engineering.

@®Human resources to be trained

[Master's Program]

In the Master's Program, the students are educated to be capable of carrying on and developing today's
science and technology while maintaining concern for society and the global environment to become highly
skilled professionals, engineers and researchers who are needed by local and international societies.

[Doctoral Program]

In the Doctoral Program, the students are educated to become highly skilled professionals, engineers, and
researchers who are able to stand at the frontier of science and technology, while maintaining concern for
society and the global environment.

@®Learning Goals

[Master's Program]

1. (Independence as a specialist)
To acquire an advanced system of specialized knowledge in a field of science and engineering, on the basis
of which they can develop themselves autonomously as engineers and researchers.

2 (Practical ability)
To have the ability to contribute to the welfare of society by applying the advanced expertise and skills
they have acquired to various issues in society.

3. (Popularization of science)
To have the ability to help people in various areas of society to understand science and use science and
technology.

4. (Self-evaluation ability)
To have the ability to evaluate their own science and technology from the perspective of harmony with
human beings, society, and the global environment.

[Doctoral Program]
(Creativity to work with the world)
To have the ability to collaborate with engineers and researchers from around the world to stay on the
cutting edge of science and technology.
(Leadership in organizations)
To have the ability to organize engineers and researchers to take leadership in technological development
and academic research.
(Responsibility to society)
To be aware of the roles of engineers and researchers while maintaining concern for various social issues,
and contribute to society through science and technology.

@Certification and Degree Awarding

The students who have completed the educational course specified by the Graduate School of Science and
Engineering, enrolled in the program for a specified period of time or longer, earned the required credits based
on rigorous grading, submitted a dissertation or a research achievement on a specific topic for review, and met
the requirements for completion, will be awarded a degree (Master's/Doctoral) upon completion.

i2i
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1. Diploma Policy

Engineering for Production and Environment

1. (Specialization and originality] Advanced broad specialization in mechanical
engineering and civil and environmental engineering with the originality to contribute
to the development of science and technology.

2. [Ability to discover and solve issues) The ability to solve problems independently,
by discovering unknown issues in industry and the natural world and applying
advanced specialist knowledge and skills.

3. [International outlook) Communication ability for functioning as an advanced

technologist or scientific researcher in the international commnity.

Materials Science and Biotechnology

1. The ability to use advanced specialist knowledge of chemistry, materials engineering
or biotechnology.

2. The ability to respond flexibly to the diversification of science and technology and
to continuously and independently upgrade one's specialist knowledge and skills.

3. A proper grasp of the various problems facing humanity, society and the global
environment, with the ability to identify and solve problems independently.

4 . Possessing presentation and communication skills for explaining thought and

decision making processes and their results logically in English.

Electrical and Electronic Engineering and Computer Science

1. The ability to undertake independent science and technology research in an area of
electronic and information engineering.

2. The ability to direct juniors in engineering development and academic research in
an area of electronic and information engineering.

3. The ability to make a contribution to society through science and technology with

an understanding of the role of an engineer and researcher.
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Mathematics, Physics, and Earth Sciences - Chemistry and Biology

The world in the 21st century needs people with broad perspectives on the future of
humankind and the global environment, and who stand on the frontiers of science and
technology. To meet such demands, the two majors of natural sciences in the Graduate
School of Science and Engineering aim to develop the following abilities in future

scientists and engineers.

(Creative research abilities) Highly specialized knowledge and broad general skills to

perform cutting-edge research in science and technology.

(Collaborative and leadership abilities) Capability to collaborate and cooperate with

scientists and engineers worldwide and to lead teams and organizations.

(Socially contributing abilities) Capacity to commit scientific and technological

solutions to societal and environmental issues of local and global communities.

Special Graduate Course on Advanced Sciences

1, Highly specialized knowledge and skills in the fields of environmental sciences, earth
science and astrophysics, or life sciences.

2, Originality and ability to explore and solve challenges as a researcher.

3, A broad view of relevant disciplines from a high perspective.

4, Communication skills to express intentions, thoughts, and information as an

internationally active researcher.
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2. Screening Standards

Screening Standards for the Doctoral Thesis in the Graduate School of

Science and Engineering (Faculty of Engineering)

The Doctoral Thesis will be evaluated in regards to the following standards in

accordance with the Diploma Policy (DP) in the each major of this Graduate School of

Science and Engineering.

1, It is written by author him or herself, and the main contents consist of the research
carried out by the author in the doctoral course.

2, It contains new, adequate research results in the research field of author, and makes
appropriate arguments and/or considerations based on the research.

3, It is written in an appropriate academic style, with logical and accurate sentence
structure.

4, It accurately and fairly cites the results and work of previous research dissertations
and/or reference papers.

5, The findings of the thesis are accurately summarized and are consistent with the

body of the text.

Screening Standards for the Doctoral Thesis in the Graduate School of

Science and Engineering (Faculty of Science)

An applicant for the doctoral degree is required to have abilities to perform cutting-

edge research in science and technology in cooperation with scientists and engineers

based in Japan or abroad. The applicant's doctoral dissertation must be the culmination

of his/her studies at the Graduate School of Science and Engineering, Ehime University

and must show the applicant's eligibility for the doctoral degree. Therefore, as a part of

the requirements for the degree, the applicant's dissertation should be examined on the

following points.

1. Academically significant research themes are set and have sufficient degrees of
novelty and originality.

2. Sufficient findings are obtained, accompanied by appropriate discussion and
conclusions.

3. The dissertation is written in an appropriate format and structure according
to established research standards and any particular requirements specific to the

research area.
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Screening Standards for the Doctoral Thesis in the Graduate School of

Science and Engineering (Special Graduate Course on Advanced Sciences)

The Doctoral Thesis will be evaluated in regards to the following standards in

accordance with the Diploma Policy (DP) in the Special Graduate Course on Advanced

Sciences of this Graduate School of Science and Engineering.

1, Does the dissertation address the research topic with academic significance, novelty
and originality?

2, Are the scientific background and objectives for the research clearly described?

3, Are the methods for achieving the objectives of the research appropriate?

4, Does the dissertation contain adequate results and provide new knowledge, based
on appropriate consideration?

5, Are the structure and logic of the dissertation appropriate?

6, Can academic contributions and ripple effects be expected in the research and its
related fields?

7, Has the whole dissertation, or a portion thereof, been published or accepted as at
least one original peer-reviewed paper in an international academic journal, in which

the candidate is one of the main authors?
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(1)

3. Organization and Outline

The Organization of the Graduate School of Science and Engineering

The Graduate School of Science and Engineering consists of two divisions of
Engineering and Science. Each division is composed of professors, associate professors,
and other staffs. It could also have research support from specialists of Center
for Marine Environmental Studies, Geodynamics Research Center, Proteo-Science
Center, Center for Information Technology, Advanced Research Support Center,
Research Center for Space and Cosmic Evolution. The Graduate School of Science
and Engineering has both Master's and Doctoral courses. With the aim of offering
continuous education from Faculty of Engineering and Faculty of Science, each major
in Master course has several courses of studies which curriculums are corresponding

to studies of its undergraduate.
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(2) Outline of majors and areas of study, and content of the courses and field

Engineering for Production and Environment

Because of extreme diversification and massive increase in industrial production in recent years, our
society now demands advanced technologies for structural design, production process, energy conversion and
its effective utilization, systems science and technology, structural base construction, etc. At the same time,
advanced technologies are needed for the conservation and development of terrestrial, as well as marine,
environments so that humans can coexist with nature and its creatures.

To these ends, this course aims to provide education and research to discover and systematically develop
technologies that can answer these social demands/changes. These are the technical skills necessary for
energy conversion: the effective use of energy and systems science & technology based on supporting design;
producing and productive development of machines and structures using high-technology function; and the
methods of environmental development in areas of land, water or sea.

1. Mechanical Systems including dynamics of machinery, control engineering and robotics; 2. Energy
Conversion Engineering including thermal and fluids engineering, heat and mass transfer engineering,
and mathematical engineering; 3. Production Systems and Materials for Machinery including mechanics
of materials, creation of new materials, and production of processing; 4. Material, earth structural and
construction engineering, including construction structures, geo-engineering, preventing and planning for
a great earthquake, studies of concrete, development of water environment, urban spatial engineering, the
environment of the ocean; 5. Urban Environmental Engineering; 6. Marine Environmental Engineering.

Through interdisciplinary study with other faculties, students gain advanced knowledge and a wide
outlook of each field which leads to a comprehensive education and research that covers basic and applied
perspectives.

[Mechanical Engineering]

{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 contain the followings: dynamics of solids and structures,
shape optimization, intelligent control, ergonomics, mechatronics, and intelligent systems.

{Energy Conversion Engineering)

This division consists of four education and research groups: thermal engineering, fluids engineering, heat
and mass transfer engineering, and mathematical engineering. The staff members engage in instruction and
research on thermal engineering, aerothermodynamics, fluids engineering, rheology, sustainable energy, zero
emission process, partial differential equations, and numerical analysis.

{Production Systems and Materials for Machinery)

This division is composed of several research groups of material engineering, mechanics of materials,
production processing and innovate materials processing etc. The object of this division is to conduct academic
research on various problems concerning solid-state physics and strength evaluation of advanced materials,
creation of new materials, innovative materials processing, advanced plastic forming of metals, and fabrication
and machining of CFRPs.

[Civil and Environmental Engineering]
{Infrastructure Technology and Design)
In this field, the research work and course curriculum include a large variety of topics related to
construction materials, maintenance and management methods, and seismic behaviors of infrastructures such
as bridges, dams, roads, underground facilities, etc.
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{Urban Planning and Management)
Towards building a highly convenient urban environment 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
and transportation systems and their operation and maintenance.

{Watershed and Coastal Environmental Engineering)

Scientific researches in the fields of river, watershed, and coastal environment are indispensable for the
sustainable development of infrastructures. Interdisciplinary educational programs and researches from
physical, chemical, and ecological aspects, are provided for a better understanding and elucidation of the
natural environment in river, urban/natural watershed, and coastal/nearshore areas as well as for exploring
solutions against natural disasters.

Materials Science and Biotechnology

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

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

This major course consists of 5 fields with Materials Physics and Engineering, Materials Development
and Engineering, Organic and Macromolecular Chemistry, Physical and Inorganic Chemistry, 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.

[Materials Science and Engineering]
{Materials Properties Engineering)

This educational and research field consists of 5 subjects: The “Quantum Materials Group” studies
semiconductors, magnetic materials and ceramics, nano materials; the “Solid State Physics Group” studies
magnetic materials and thermoelectric materials; 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 properties of dielectric materials and organic
electronics materials; the “Materials Scope Engineering Group” studies various materials from the view point
of composition-structure-properties relationship for sustainable society; the “Photonics Materials Engineering
Group” studies the development of glasses and ceramics from syntheses and processing, fabrication and
testing, structure based on experimental approaches; "Metal Production and Manufacturing Group" studies the
development of smelting and recycling processes for metals.

{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 mechanics and fractography. The “Environment
and Energy 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 chesium
decontamination, etc. The “Medical and Biomaterials Engineering Group” studies the development of
biocompatible ceramics and magnetic materials. The “Materials Joining Engineering Group™ studies welding
and joining processes for advanced materials.
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[Applied Chemistry]

{Organic and Macromolecular Chemistry)

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

{Physical and Inorganic Chemistry)

The Physical and Inorganic Chemistry field is focusing on 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 sensors, photoelectron spectroscopy of nanocarbons and organic-inorganic hybrid materials, development
of polymer-based chemical sensors, preparation of noble organic nanoparticles and their applications, and redox
and fining of molten glasses.

{Biotechnology and Chemical Engineering)
There are research groups focusing on structure-function relationships in biomolecules such as proteins and
nucleic acids, methods for separation and wastewater treatment, plant biotechnology, protein engineering, and
applications of protein production methods to synthetic biology and medicine.
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Electrical and Electronic Engineering and Computer Science

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

The Electrical and Electronic Engineering and Computer Science department offers the two Fields of
Electrical and Electronic Engineering, and Computer Science.

The field of Electrical and Electronic Engineering has the three major divisions:

(I)Electrical Energy Engineering; (IElectronic Materials and Devices Engineering; and (IMCommunication
Systems Engineering. These divisions include such education and research fields as: (1)Electrical Energy
Conversion Engineering; (2)High Voltage Engineering; (3)Applied Mathematics; (4)Nano-electronics;  (5)
Semiconductor Engineering; (6)Information Storage; (7)Optical Engineering and Sciences; (8)Communication
Systems Engineering; and (9)Mathematical Engineering.

The Fields of Computer Science has the three major divisions:

(I)Computer Systems; (I)Artificial Intelligence; and (MApplied Computer Science. These divisions include such
education and research fieldsas: (1)Computer Systems; (2)Software Systems; (3)Distributed Processing Systems;
(4Intelligent Communication; (5Image Processing and Understanding; (6)Artificial Intelligence; (7)Applied
Mathematics; (8) Numerical Simulation; (9)Computational Science; and (10]Information Network.

We are currently actively engaged in professional research in these six major divisions. Students can
participate in these research activities and get a broad education in a wide range of relevant fields

[Electrical and Electronic Engineering]
(Electrical Energy Engineering)

Research activities cover the development of plasma electronics, plasma diagnostics plasma gene
transfection, plasma medicine, plasma agriculture, and lighting studies on high field conduction and breakdown
in dielectrics, mathematical analysis of chaotic dynamical systems, and liquid crystal applications, soft matter
science and numerical simulation of electromagnetics.

{Electronic Materials and Devices Engineering)
Research activities cover the development of crystal growth, optical characterization solar cells,
semiconductor lasers, of compound semiconductors, preparation of rare-earth activated phosphur materials,
and fabrication of semiconductor nano structures.

{Communication Systems Engineering)

The research activities cover the signal processing for high-density digital magnetic and optical recording
systems, investigation of fundamental properties of subwavelength optical elements including holograms,
neural networks applications to signal processing, and wired and wireless communication systems to realize
ToT.

[Computer Science]
{Computer Systems)
Research fields of the Division of Computer Systems include dependable systems, software for high
performance computing, software quality management, and distributed and parallel processing systems.
Research aims at improving reliability, functionality, and performance of computer systems.
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{Artificial Intelligence)

We are working on the following areas: Knowledge representation and inference systems on computers;
pattern recognition and clustering by neural networks; image processing; watermarking technology of
images for copyright protection; encoding methods for information security; virtual reality; natural language
processing; and machine learning.

{Applied Computer Science)

We research on the following fields: mathematical physics; basic theory and algorithms of computations in
science and engineering; scientific computer simulations for natural sciences; information and communication
system; data mining; information support; optical communication systems and devices; empirical software
engineering; multimedia information science.

Mathematics, Physics, and Earth Sciences

Since ancient times humans encountered nature with great curiosity. Needs of measurement of land area
and astronomical observations of stars have naturally led to the creation of mathematics, the subject area
that has developed quiet systematically already during Greek era. Thales (624—546 B.C.) advocated that
the origin of material substance is water, and since then the ever continuing effort to find the origin of nature
still determines principal directions of development of modern physics. The discovery of stone attracting iron
called Magnes (etymology of Magnet) by Lucretius (95?2 —51? B.C.) and observation of the volcano Vesuvius
by Plinius (23—79 A.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.

(Mathematical Sciences)
{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, geometry such as geometric
group theory, probability theory with applications to finance, applied mathematics science such as numerical
analysis and time series analysis.

(Physics)
{Fundamental Physics)

Theoretical and experimental researches 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.

{Condensed Matter and Plasma Physics)

Various phenomena concerning solid state physics and statistical mechanics are investigated. Special
interests are taken in (1) researches of various materials with special magnetic properties including amorphous
one, (2) phase transition and dynamics of ion transport in superionic conductors and (3) dynamical theory
of phase transition in nonequilibrium open systems. High energy particle acceleration by nonlinear plasma
phenomena is also investigated.
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(Earth's Evolution and Environment)
{Earth's Evolution and Environment)

We study various topics of earth and planetary sciences, mainly on geology, paleontology, petrology,
mineralogy, solid-earth geophysics, and oceanography. Our current main topics are as follows: evolution of
radiolarians and vertebrates, geological survey, granite, environmental pollution, archaeological material,
technology of high pressure experiments, earth and planetary tectonics, properties of rock-forming minerals,
simulation on the inside of the earth and planet, theoretical mineral physics, paleoceanography, physical and
chemical oceanography.

Chemistry and Biology

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: Physics and Chemistry of Materials, Molecular Chemistry, Physical Chemistry,
Inorganic Chemistry.

Molecular Science of Life Substances: Organic Chemistry, Biochemistry, Analytical Chemistry, Environmen-
tal Chemistry.

Sciences of Biological Functions: Cell Biology, Physiology, Developmental biology, 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 fields.

[Molecular Sciencel
{Functional Material Science)

Elementary steps in physical processes and chemical reactions in many substance systems, such as
dissociation, ionization, 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.

(Life Material Science)

The research projects in this division are aiming to understand the natural phenomena in molecular level,
particularly the functions of organic and biological materials, by the collaboration of researchers in the fields
of organic chemistry, biochemistry, analytical chemistry, and environmental chemistry. Some examples of the
present research projects are; structural studies and creation of functional molecular materials, synthesis of
functional organic materials, development of new analytical method of proteins, synthesis of artificial receptors
for the signal transduction in organisms, synthesis of artificial metalloenzymes, analysis of the molecular
mechanisms of energy conversion in photosynthesis, and construction of artificial biological systems.
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[Biology and Environmental Science]
{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,
morphological changes during amphibian metamorphosis, evolution of brain and morphology in animals.

{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 fieldincludes the
following themes; inter-specificor intra-specificinteractions in living organisms, ecology and evolution of
microorganisms, material cycle in the aquatic ecosystem, and toxicity of chemical pollutants to organisms.

Special Graduate Course on Advanced Sciences

Ehime University has founded several advanced research centers to promote academic researches focusing
on community, environment, and life as well as to establish itself as a global center of learning by systematic
support of research groups that possess insight and originality. In particular, four research centers, Center
for Marine Environmental Studies, Geodynamics Research Center, Proteo-Science Center, and Research
Center for Space and Cosmic Evolution have produced many academic results with world-wide quality and
are still growing into the Japanese representative research groups in the related fields. The Special Graduate
Course on Advanced Sciences, covering three specific areas, “Environmental Sciences”, “Earth Sciences and
Astrophysics”, and “Life Sciences” has been established under the collaboration among Graduate School of
Science and Engineering and four research centers which enables integrated system including both research
and education for graduate students to be world-widely active researchers.

The 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, and
impact of environmental change on human health on a regional and a global scale. Students can mainly study
environmental dynamics, environmental chemistry, environmental biology, and environmental epidemiology

(Earth Sciences 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.

{Life Sciences)
This division provides education programs focusing on protein sciences, and has four main lecture contents
that are grappled with in Proteo-Science Center: infectios molecular science, photo-life science, biomolecular
engineering and protein function science.
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(3) Organization and features of the educational program

i) Major

The curriculum consists of elective subjects in diverse academic fields in order to develop people with
advance research capabilities in specialist areas. It seeks to expand students' academic grounding in
interdisciplinary fields, and equip them with a broad outlook and responsiveness to society in general. To meet
the needs of mature students who are working while studying, we offer part-time attendance, with classes at
the weekend, and research guidance, special experiments and training in the evening.

Twelve credits are required for graduation.

In order to encourage exchanges between graduate schools, we recognize credits for attendance at other
graduate schools.

(1) Fostering expertise and general competence

Our most basic approach to education is to deepen students expertise while at the same time fostering
general competence. In addition to the subjects of the field to which the research field belongs, students study
subjects from other fields within the major.

(2)Emphasis on practical experience

Experiencing actual business practices at a typical corporation is important for acquiring the ability to
clarify the purpose of research conducted at university and related issues, and for producing solid research.
Therefore we offer extramural special research (special training) at a relevant private company or other
organization for students who enroll directly from a master's program, especially those without real world
experience. This training period is from one to two months, and the specific location, training and period are
decided by the student's supervisor.

(3)Support for internationalization

In order to foster personnel who can play an active role in the international community, we provide students
with as many opportunities as possible to learn foreign languages, particularly English. Some of the lectures
are conducted in foreign languages, and we actively welcome international students. Furthermore, we offer
students many opportunities to attend international conferences overseas.

(4)Participation in joint research

Opportunities for engaging in research under a joint framework are expected to increase significantly in
the future. In order to foster the ability to manage in this situation, we offer students opportunities to take an
active part in joint projects.

We also actively participate in joint research with regional corporations.

(5)Cooperation with the Research Center

We conduct education and research in cooperation with the Joint Institutes for Education and Research
which comprises the Center of Marine Environmental Studies, Geodynamics Research Center, Proteo-Science
Center, Center for Information Technology, and Research Center for Space and Cosmic Evolution.

(8)Training with leading edge equipment

Students are encouraged to include as much training as possible at the Advanced Research Support Center
Cooperative Center of Scientific and Industrial Research and other Joint Institutes for Education and Research,
in order to acquire skills with the latest scientific equipment relating to their research field.
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(7)Establishment of consistent educational courses

We offer a Super Science Course. This special course comprises three courses, Environmental Science,
Earth and Planetary Sciences, and Life Science and Engineering. It is a consistent education system from a
bachelor’s program to graduate school postgraduate courses, and it aims to foster researchers who can play
an active role on the global frontlines of the relevant scientific fields

(8)Research guidance from several academic staff

In order to carry out independent research activities in their major field, students need to foster not only
the necessary advanced research abilities, but also to develop the ability to discover issues from a wide
perspective and to pursue effective solutions. Therefore, in addition to the main supervising faculty member,
several additional supervisors are appointed to prevent the adoption of narrow views of the specialist field and
to enhance research guidance.

ii) Special Graduate Course on Advanced Sciences

In order to deepen specialization and foster general competence at the same time, the Graduate School of
Science and Engineering offers an educational program including professional education subjects and general
education subjects. The Special Graduate Course on Advanced Sciences also has this same basic structure,
but special subjects are also offered, specifically academic career development, advanced science seminars,
extramural training, and international lectures. Of these, academic career development is the defining subject
of this course which aims to foster a range of abilities required of a researcher beyond research skills, and as
such it is a required subject. Fourteen credits are required for graduation, two more than for the major.
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4 . Educational program chart (for students enrolling in 2022)

Engineering for Production and Environment

Advanced Theory of Mechanical Systems VI

Jaehoon Lee

Advanced Theory of Mechanical Systems VI

Tomonori Yamamoto

Advanced Theory of Mechanical Systems X

Takayuki Tamaogi

Advanced Energy Conversion Engineering V

Shinfuku Nomura

Advanced Energy Conversion Engineering VI

Masaya Nakahara

Advanced Energy Conversion Engineering VI

Kazunori Yasuda

Advanced Energy Conversion Engineering X

Kazuo Matsuura

Advanced Energy Conversion Engineering XI

Shinobu Mukasa

Advanced Energy Conversion Engineering XI

Yukiharu Iwamoto

Mechanical Engineering

Production Systems and Materials for Machinery 1

Keiji Ogi

Production Systems and Materials for Machinery V

Manabu Takahashi

Production Systems and Materials for Machinery VI

Hiromichi Toyota

Production Systems and Materials for Machinery VI

Xia Zhu

Production Systems and Materials for Machinery VI

Masafumi Matsushita

ﬁ;&g?;fg?osyﬁgﬁfnaegé Energy Conversion Engineering| Mechanical Systems

Production Systems and Materials for Machinery X

Susumu Tanaka

General education course subjects

Cultivation of comprehensive knowledge

o | Advanced Infrastructure Engineering and Design I Isao Ujike

g% Advanced Infrastructure Engineering and Design IV Mitsu Okamura

%% Advanced Infrastructure Engineering and Design VI Kazuyuki Nakahata

E g Advanced Infrastructure Engineering and Design VI Hideaki Yasuhara

@gf) Advanced Infrastructure Engineering and Design VI Netra Prakash Bhandary

§§ Advanced Infrastructure Engineering and Design I Naoki Kinoshita

= Advanced Infrastructure Engineering and Design X Keiyu Kawaa
Advanced Urban Planning and Management [ Toshio Yoshil

é Advanced Urban Planning and Management I Nobuhiko Matsumura

% Advanced Urban Planning and Management II Toru Futagami

—E Advanced Urban Planning and Management IV Shinya Kurauchi
Advanced Urban Planning and Management V Tsuyoshi Hatorl

Civil and Environmental Engineering

Advanced Coastal and Marine Environmental Engineering I1 Hirohumi Hinata
Advanced Coastal and Marine Environmental Engineering III Ryo Moriwaki
Advanced Coastal and Marine Environmental Engineering V Akihiro Kadota
Advanced Coastal and Marine Environmental Engineering VI Yo Miyake
Advanced Coastal and Marine Environmental Engineering 1l Kozo Watanabe

Advanced Coastal and Marine |Advanced Urban Planning

Environmental Engineering

Advanced Coastal and Marine Environmental Engneering I

== == === ===~ ]—=]—=]=|=|—=]—=]—=|—=]—=]=]~

Tomoya Kataoka

Advanced Special Lecture

DO DO [ D[ D[ DD (DD DD D[R [N [N [N D[N [DN DN [N

—
[\

‘g } ) Credits ) )
-2 | Subject category Subject - Year Instructor | Completion requirements and degree
o)
S Compulsory| Elective
=5 2 Doctoral Thesis Research Engineering for o
El o 2, |Productions and Environments 4 1,2 |Supervising professor
<% w8 |Special Seminar in Engineering for o
E g =3 Productions and Environments 2 12 Supervising professor
= g Practical Studies in Engineering for 1-3
3 & Productions and Environments
Advanced Theory of Mechanical Systems I Satoru Shibata
Advanced Theory of Mechanical Systems VI Shingo Okamoto

1. The following requirements
must be fulfilled for the award
of doctoral degree: having
completed 3 (three) years or
more as a doctoral candidate
at the Graduate School of
Science and Engineering;
having acquired 12 credits or
more including 6 compulsory
credits under the supervising
professor, and 6 or more
elective credits (a maximum
of 4 credits per field listed
under General education
course subjects is permitted)
in your course and the other
course; having undergone
supervision as necessary;
and having completed the
evaluation of the submitted
doctoral dissertation and
passed the final examination.
With regard to the duration
of enrollment, if a candidate
exhibits extraordinary abilities
in research, 3 years from the
beginning of the master's
course will be considered
sufficient for award of the
degree.

2. Doctoral degree
(Engineering) is awarded.

Remarks

- Students are allowed to take courses in other department after being approved their professor and following the prescribed
procedures.However,a maximum of 4 credits can be included in the completion requirements of courses in other departments.

- “1, 2, 3" means a subject for which it takes three years.
“1-3" means a subject for anyone of the first, second, or third year.
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Materials Science and Biotechnology

k3] Credits
-= | Subject category ubjec - ear nstructor ompletion requirements and degree
2 |Sub Subject Y Instruct Compl ts and d
) Compulsory| Elective
= 2 Special Research in Materials Science -
24 S, |and Biotechnology 4 1 Supervising professor
=g g3 Advanced Seminer on materials Science .
g £ S g and Biengineering 2 1 Supervising professor
=8 .
= & Advanced Research Practice in Industry 2 1-3
Advanced Materials Science and Engineering 1T 2 1 Hiromichi Takebe
o
% Advanced Materials Science and Engineering IV 2 1 Koichi Hiraoka
(5}
g
g . . . .
'%0 E Advanced Materials Science and Engineering V 2 1 Saeki Yamamuro 1. The following requirements
¢ | 2 | Advanced Materials Science and Engineering V1 2 1 Sengo Kobayashi mfuzt be fuli?llzd for thehawgrd
| @ of doctoral degree: having
=] Q
LE ‘2 | Advanced Materials Science and Engineering I 2 1 Akira Saitoh completed 3 (three) years or
= = i ] — ) more as a doctoral candidate
g -2 | Advanced Materials Science and Engineering I 2 1 Haruo Thori at the Graduate School of
|3 . . o . i i ing;
& | 5 |Advanced Materials Science and Engineering I 2 1 Hideaki Sasaki Sc1§nce aqd Engmee'r e
| = having acquired 12 credits or
% Advanced Materials Science and Engineering X 2 1 Keisuke Matsumoto | more including 6 compulsory
= = credits under the supervising
= ég Advanced Materials Development and Engineering V 2 1 Hiromichi Aono | professor, and 6 or more
<8 , . - 7 elective credits (a maximum
EE" Advanced Materials Development and Engineering I 2 1 Takashi Mizuguchi | ¢ 4 credits per field listed
) = .
%D " = S| Advanced Materials Development and Engineering IV 2 1 Yoshiteru Itagaki under Ge'nera! educgtlon
T3 = course subjects is permitted)
K 2| Advanced Organic and Macromolecular Chemistry IV 2 1 Yohji Misaki in your course and the other
o o @fi) course ; having undergone
3 £ 89| Advanced Organic and Macromolecular Chemistry V 2 1 Eiji Thara supervision as necessary:
|3 =% and having completed the
gl g =] i / i 1 1 . .
é g < Advanced Organic and Macromolecular Chemistry VI 2 1 Minoru Hayashi evaluation of the submitted
© [} . .
§ é) 3| Advanced Organic and Macromolecular Chemistry VI 2 1 Takashi Shirahata doctoral dl‘ssertatlo'n gnd
5| = passed the final examination.
g | = = . . . . . . . .
gL & | Advanced Physical and Inorganic Chemistry I 2 1 Hidenori Yahiro | With regard to the duration
S5 5 f liment, if didat
218 5 of enrollment, if a candidate
5‘; © E Advanced Physical and Inorganic Chemistry I 2 1 Masanobu Matsuguchi| exhibits extraordinary abilities
= .
& . . . L .. | in research, 3 years from the
9 ?g" Advanced Physical and Inorganic Chemistry V 2 1 Hiroshi Yamashita beginning o fythe master's
2| 5
g | = . .
é & | Advanced Physical and Inorganic Chemistry VI 2 1 Tsuyoshi Asahi coftlflrsg Wlli be congldferid
5|8 suffiecient for award of the
B a% Advanced Physical and Inorganic Chemistry IX 2 1 Syuhei Yamaguchi | degree.
o,
o =V
<< | £ | Advanced Biotechnology and Chemical Engineering 11 2 1 Kazuyuki Takai |2 Doctoral degree
L%“ Advanced Biotechnology and Chemical Engineering I 2 1 Hiroyuki Hori (Engineering) is awarded.
; Advanced Biotechnology and Chemical Engineering IX 2 1 Tatsuya Sawasaki
=
o
"2 | Advanced Biotechnology and Chemical Engineering X 2 1 Kenji Kawasaki
&
é Advanced Biotechnology and Chemical Engineering I 2 1 Hiroyuki Takeda
=
§ Advanced Biotechnology and Chemical Engineering Xl 2 1 Eizo Takashima
Advanced Special Lecture 4 1

Remarks

- Students are allowed to take courses in other department after being approved their professor and
following the prescribed procedures.However,a maximum of 4 credits can be included in the completion
requirements of courses in other departments.

- “1, 2, 3" means a subject for which it takes three years.

“1-3" means a subject for anyone of the first, second, or third year.
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Electrical and Electronic Engineering and Computer Science

5]

= | Subject . Credits ) )
8 Subject - Year Instructor | Completion requirements and degree
S| category Compulsory| Elective
= 8 Doctoral Thesis Credit of Electrical and -
R g ,» | Electronic Engineering and Computer Science 4 1, 2,3 | Supervising professor
=E| g 8 |Special Seminar in Electrical and Electronic »
g8 ;5; e Engineering and Computer Science 2 1,2, 3 | Supervising professor
£ | 8 Practical Studies in Electrical and Electronic 2 1-3
3 & Engineering and Computer Science
& Advanced Electric Energy Engineering 1T 2 1 Tomoki Inoue
s
(5}
£ | Advanced Electric Energy Engineering IV 2 1 Masafumi Jinno
o
[=]
Li Advanced Electric Energy Engineering V 2 1 Kazunori Kadowaki
o
— . .
:‘3) Advanced Electric Energy Engineering VI 2 1 Hideki Motomura | - The following requirements
= must be fulfilled for the award
g Advanced Electric Energy Engineering VI 2 1 Ryotaro Ozaki of doctoral degree: having
s completed 3 (three) years or
= | Advanced Electric Energy Engineering VII 2 1 Yoshihisa Ikeda more as a doctoral candidate
E ) i i T ] at the Graduate School of
Advanced Electronic Materials and Devices Engineering II 2 1 Tomoaki Terasako| §¢ience and En gineering:
. . . . . havi i 12 i
dvanced Electronic Materials and Devices Engineering IV 2 1 Satoshi Simomura av1ng ach{red credits or
more including 6 compulsory
Advanced Communication Systems Engineering V 2 1 Hiroyuki Ichikawa | ©* edits under the supervising
professor and 6 or more
& | Advanced Communication Systems Engineering VI 2 1 Yoshihiro Okamoto | elective credits (a maximum
(%g) of 4 credits per field listed
© 5'% Advanced Communication Systems Engineering VI 2 1 Shinji Tsuzuki under General education
%ﬂ w |55 . . . course subjects is permitted)
% g éé Advanced Communication Systems Engineering VI 2 1 Yasuaki Nakamura in your course and the other
S| 28 ) .| cours; having undergone
- e S | Advanced Computer Systems 1T 2 1 Shinya Kobayashi - faving g .
z| 2] & supervision as necessary;
é g E Advanced Computer Systems I 2 1 Hiroshi Takahashi | 204 haymg completed' the
S| g (% evaluation of the submitted
al .S . . . . .
£ | &| g |Advanced Computer Systems IV 2 1 Yoshinobu Higami | doctoral dissertation and
212z passed the final evaluation.
g % £ |Advanced Computer Systems V 2 1 Hiroshi Kai With regard to the duration
21 8|© T of enrollment, if a candidate
5 3 Advanced Computer Systems VI 2 1 Keiichi Endo exhibits extraordinary abilities
=3 .
O _3 o . L h, 3 from th
g§ Advanced Artificial Intelligence V 2 1 Takashi Ninomiya m rgsegrc years Son .e
&8 beginning of the master's
Z 2| Advanced Artificial Intelligence VI 2 1 Toshiyuki Uto course will be considered
= sufficient for award of the
Advanced Applied Computer Science 1 2 1 Hiroshi Ito degree.
Advanced Applied Computer Science VI 2 1 Dai Okano 2. Doctoral degree
[} . . .
g ) ) ] (Engineering) is awarded.
-£ |Advanced Applied Computer Science VIl 2 1 Hisayasu Kuroda
9]
~
£ |Advanced Applied Computer Science X 2 1 Kazuto Noguchi
Q,
£ . . .
S | Advanced Applied Computer Science Xl 2 1 Minoru Kawahara
e
% Advanced Applied Computer Science XI 2 1 Hirohisa Aman
<
Advanced Applied Computer Science Xl 2 1 Kazunori Ando
Advanced Applied Computer Science XV 2 1 Hisashi Morioka
Advanced Special Lecture 1 1-3
Remarks

- Students are allowed to take courses in other department after being approved their professor and
following the prescribed procedures.However,a maximum of 4 credits can be included in the completion
requirements of courses in other departments.

- “1, 2, 3" means a subject for which it takes three years.

“1—3" means a subject for anyone of the first, second, or third year.
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Mathematics, Physics, and Earth Sciences

2] . Credits ‘ :
'S |Subject category Subject - Year Instructor | Completion requirements and degree
= Compulsory| Elective
%‘m % Eri)dctEogiltthgseliCCéedlt of Mathematics, Physics, 4 1,23 |Supervising professor
“gé E g gemmar of Mathematics, Physics, and Earth 9 1-3 |Supervising professor
g8 =35 ciences ' '
= 2 Advanced Off-Campus Studies of Mathematics, 9 1-3
3 2 Physics, and Earth Sciences
Topics in Mathematical Sciences I 2 1 Dimitri B. Shakhmatov
Topics in Mathematical Sciences VI 2 1 Takuya Tsuchiya
8| & |Topics in Mathematical Sciences VI 2 1 Yasushi Ishikawa
=] =]
S |5 Topics in Mathematical Sciences IX 2 1 Miki Hirano
wn [97]
Tg g Topics in Mathematical Sciences X 2 1 Yoshinori Yamasaki
gl g — - - 1. The following requirements
g | & |Topics in Mathematical Sciences XI 2 1 Masaya Matsuura must be fulfilled for the award
= | 2 | Topics in Mathematical Sciences XI 2 1 Takamitsu Yamauchi | 0f doctoral degree: having
— : . —— completed 3 (three) years or
Topics in Mathematical Sciences XV 2 1 Shin-ichi Oguni more as a doctoral candidate
Topics in Mathematical Sciences XV 2 1 Rie Honda at the Graduate School of
Science and Engineering;
Advanced Course of Fundamental Physics I 2 1 Yoshiki Matsuoka | having acquired 12 credits or
é Advanced Course of Fundamental Physics 1T 2 1 Masaru Kajisawa | TOr€ including 6 Compm,S(,)ry
£ credits under the supervising
— | Advanced Course of Fundamental Physics II 2 1 Hisamitsu Awaki | professor and 6 or more
£ . . .
& | Advanced Course of Fundamental Physics V 2 1 Hiroto So elective C?edlts (a.mam'mum
g of 4 credits per field listed
_gga % | S | Advanced Course of Fundamental Physics VI 2 1 Yuichi Terashima | under General education
Sl a|a|= . . .
g g 5 Advanced Course of Fundamental Physics VI 2 1 Toru Nagao course subjects is dp i}rlmltti@
g in your course and the other
o % < | Advanced Course of Condensed Matter, Solid 9 1 Kazuhiro Fuchizaki Y - havi d
Ll & | State and Plasma Physics I azuhiro Fuchizaki | course; having undergone
2 85 ; supervision as necessary;
é 8 §§ Qtizsg?ddF%g:;S: lgkfl\gs??sd e\r/lsed Metter Sod 2 1 Masaaki Nakamura an(pi having completed thye
2l :
g % é % é[gzgg?ddfggsr;?&flgs??g%med Matter, Sold 2 1 Tohru Shimizu evaluation Qf the qumitted
% % %E Advanced Course of Condensed Matter, Solid 9 1 Tsunehiro Maeh doctoral dl.ssertathn a}nd
o | = © | State and Plasma Physics IX sunehiro Maehara | passed the final examination.
S| & . .
B & Advanced Earth Sciences VI 2 1 Masayuki Sakakibara With regard to. the durgtlon
z18 of enrollment, if a candidate
S’ Advanced Earth Sciences IX 2 1 Rie S. Hori exhibits extraordinary abilities
Advanced Earth Sciences X 2 1 Taku Tsuchiya n re;se;rch, 3 years from th'e
beginning of the master's
Advanced Earth Sciences Xl 2 1 Xinyu Guo course will be considered
g2l s . ) ffienct for th d of th
g é Advanced Earth Sciences XV 2 1 Masanori Kameyama Zigg;c or the award ot the
S| g :
g g Advanced Earth Sciences X 2 1 Yu Nishihara
Z| & 2. The degree awarded will be
@ |3 ; ;
g :% Advanced Earth Sciences XK 2 1 Jun Tsuchiya Doctorate in Science (PhD) .
g g Advanced Earth Sciences X 2 1 Michinobu Kuwae
2 1.S
= | = |Advanced Earth Sciences il 2 1 Takehisa Tsubamoto
> >
Jm,; hf, Advanced Earth Sciences il 2 1 Akihiko Morimoto
S| €
S L§ Advanced Earth Sciences Il 2 1 Yoshio Kono
Advanced Earth Sciences I 2 1 Nao Kusuhashi
Advanced Earth Sciences Ml 2 1 Satoshi Saito
Advanced Earth Sciences Il 2 1 Takeshi Sakai
Advanced Earth Sciences [l 2 1 Yasuyuki Murakami

Remarks

- Students are allowed to take courses in other department after being approved their professor and following the prescribed
procedures.However,a maximum of 4 credits can be included in the completion requirements of courses in other departments.

- “1,2, 3" means a subject for which it takes three years.

“1-3" means a subject for anyone of the first, second, or third year.
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Chemistry and Biology

= ) Credits ) )
'S |Subject category Subject - Year Instructor  |Completion requirements and degree
g Compulsory| Elective
=)
§ % Doctoral Thesis Credit of Chemistry and Biology | 4 1, 2, 3 |Supervising professor
oy SH%
=g o g . . . ..
gg 8 & | Advanced Seminar of Chemistry and Biology 2 1-3  |Supervising professor
3 ;&) Advanced Field Work 2 1-3
§ Advanced Functional Material Science 1I 2 1 Ryoji Takahashi
(5}
i’; Advanced Functional Material Science I 2 1 Keishi Ohara
=
[}
g Advanced Functional Material Science IV 2 1 Hisako Sato 1. The following requirements
= must be fulfilled for the award
§ Advanced Functional Material Science V 2 1 Toshio Naito of doctoral degree: having
g completed 3 (three) years or
/| Advanced Functional Material Science VI 2 1 Takashi Yamamoto | more as a doctoral candidate
at the Graduate School of
Advanced Lecture on Biological Materials 1 2 1 Atsushi Ogawa Science and Engineering;
. having acquired 12 credits or
%’ Advanced Lecture on Biological Materials 1T 2 1 Hidemitsu Uno more including 6 compulsory
3 credits under the supervising
g Advanced Lecture on Biological Materials 1T 2 1 Yoji Shimazaki professor and 6 or more
§ elective credits (a maximum
g g Advanced Lecture on Biological Materials IV 2 1 Miwa Sugiura of 4 credits per field listed
o g under the General education
Bl < | Advanced Lecture on Biological Materials V 2 1 Makoto Kuramoto | course subjects is permitted)
§ % % in your course and the other
= 7 § Advanced Lecture on Biological Materials VI 2 1 Masayoshi Takase | course; having undergone
= § Q supervision as necessary;
E § = | Advanced Lecture on Biological Materials VI 2 1 Tetsuo Okujima | and having completed the
g & evauluation of the submitted
£ B Advanced Lecture on Biological Materials VI 2 1 Kei Nomiyama doctoral dissertation and
%’ % passed the final examination.
s Advanced Lecture on Biological Materials IX 2 1 Tatsuya Kunisue | With regard to the duration
s % of enrollment, if the candidate
% © Advanced Lecture on Biological Materials X 2 1 Tamotsu Zako exhibits extraordinary abilities
© in research, 3 years from the
6 Advanced Lecture on Biology and Biological Functions VI 2 1 Yoh Sakuma beginning of the master's
E course will be considered
gé Advanced Lecture on Biology and Biological Functions VI 2 1 Yasushi Sato sufficient for the award of the
§ “a‘g degree.
- | 82| Advanced Lecture on Biology and Biological Functions I 2 1 Yasunori Murakami
cg § 2. The degree awarded will be
‘g > | Advanced Lecture on Biology and Biological Functions X 2 1 Hiromi Takata Doctorate in Science (PhD) .
g =
g % Advanced Lecture on Ecology and Environmental Sciences 1 2 1 Shin-ichi Kitamura
G|
E % Advanced Lecture on Ecology and Environmental Sciences VI 2 1 Hisato Iwata
g
e
igﬂ g Advanced Lecture on Ecology and Environmental Sciences VI 2 1 Toshiyuki Nakajama
@4
B | Advanced Lecture on Ecology and Environmental Sciences X 2 1 Mikio Inoue
5
;E Advanced Lecture on Ecology and Environmental Sciences Xl 2 1 Hiroki Hata

Remarks

- Students are allowed to take courses in other department after being approved their professor and
following the prescribed procedures.However,a maximum of 4 credits can be included in the completion
requirements of courses in other departments.

- “1, 2, 3" means a subject for which it takes three years.

“1—3" means a subject for anyone of the first, second, or third year.
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Special Graduate Course on Advanced Sciences

g E ) Credits . .
=g Subject - Year Instructor Remarks | Completion requirements and degree
33 Compulsory| Elective
Doctoral Thesis Credit of Advanced .
=]
g . § Sciences 4 1,2 Supervising professor
& 7| Special Seminar in Advanced Sciences 2 1,2 Supervising professor
51
3 | Advanced Environmental Dynamics 2 1-2 | Xinyu Guo and others
Q
|95}
T‘“ .
< | Advanced Environmental Chemistry 2 1-2 Tatsuya Kunisue and
& others . .
g 1. The follovvl]glg §e&1.1111red
= : : Hisato Iwata and ments must be fulfille
5 Advanced Environmental Biology 2 1-2 others for the award of doctoral
— ; degree: h)aving completed
e . _ oshio Kono an 3 (three) years or more
. Advanced Ultrahigh-Pressure Mineralogy 2 1-2 others 5 a doctoral candidate
B . . - at the Graduate School of
St et Pl Ppery 2 | 1ep |l N Scence and Engincering
S p B having acquired 14
% : credits or more including
< | Advanced Theory of Earth and Planetary 9 1-9 Taku Tsuchiya and 8 compulsory credits
< | Materials others e
g under the supervising
8 : : _ Tohru Nagao and professor, 2 or more
‘é Advanced Lecture on Evolution of Galaxies 2 1-2 others credits from the required
ﬁ oo Ak and elective subjects, and 4
: . _ isamitsu Awaki an or more elective credits
P g X-ray Astrophysics 2 1-2 others (a maximum of 4
8lm Toru Shimiza and credits per field listed
= Advanced Space Plasma Physics 2 1-2 ﬁ?ru iz an under General education
s Others course subjects is
) > J .
§ Advanced Lecture on Molecular 9 1-9 Eizo Takashima and b eé mitted) ; h aving
3 Understanding of Infectious Diseases others undergone supervision
g, as necessary; and hav1.ng
2| & | Advanced Lecture on Photosynthesis and 9 1-2 Miwa Sugiura and completed the evaluation
S | £ | Bloenergetics others of the submitted doctoral
T - : dissertation and passed
5| e Advanced Lecture on Biomolecular 9 1-9 Atsushi Ogawa and the final examination.
8 | 3 | Engineering others With regard to the
® - - - i f 11
© édvaneed Lecture on Protein Function 9 1-2 Ta&suyha Sawasaki ;ifu;a?:r? d?d aigrg ng?tts
ciences and others extraordinary abilities in
research, 3 years from
Academic Career Development I 1 1-3  |Supervising professor Sgéciﬁe 4| the beginning of the
master's course will be
. - idered suffici i
Academic Career Development I 1 1—3  [Supervising professor ggéciﬁed E}?g Salwzrr% ofS lihécaeer;tregr
% Seminars on Advanced Sciences I ~ 1 1-3  |Supervising professor Islgg cified 2'(ED§33£ 2lricr11egg1(; f’escience)
2 . is awarded.
z . . _ .
& Seminars on Advanced Sciences I 1 1-3  |Supervising professor specified
: Semi Advanced Sciences T |died | 1 1-3 |Supervising professor | ¢
2 | Seminars on Advanced Sciences esgglté\éf upervising professor | ¢ e
. _ . not
Off-Campus Research Practice 1 1-3  |Supervising professor specified
: - _ -~ not
International Lecture 1 1-3  |Supervising professor specified

Remarks
- Credits required to complete the course can include a maximum of 2 credits in subjects of other schools, courses, or sub-courses.
- “1, 2" means a subject for which it takes two years.

“1-3" means a subject for anyone of the first, second, or third year.
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Engineering for Production and Environment
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@ Doctoral Thesis Research in Engineering for
Productions and Environments
Encourage students to work on respective research
topic in a self-directed and proactive manner under
the guidance of main and sub supervisors

@® Special Seminar in Engineering for
Productions and Environments
Provide the students with lectures and exercises
in seminar form on the related research fields

@® Practical Studies in Engineering for

Productions and Environments

Provide the students with internship opportunities
at external companies for a period of one-to-two
months with the aim of cultivating their expertise
and inter-disciplinary understanding. The students
take part in developing and implementing research
plans, and summarizing the outcome.
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Advanced Theory of Mechanical Systems
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@ Advanced Theory of Mechanical Systems II

[Satoru Shibata)

Theory of human-machine system and its
application

@ Advanced Theory of Mechanical Systems VI

[Shingo Okamoto]

Formulation and calculation method of dynamics
systems using a finite-element method

@ Advanced Theory of Mechanical Systems VI
[Jaehoon Lee]
Kinematics of Robot Systems

@ Advanced Theory of Mechanical Systems VI
[Tomonori Yamamoto]
Theory of mechatronics and its application
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@ Advanced Theory of Mechanical Systems X

[Takayuki Tamaogi]

Theory of viscoelastic properties and its
application
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Advanced Energy Conversion Engineering
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@® Advanced Energy Conversion Engineering V
[Shinfuku Nomura]
Heat and mass transfer, and the applications

@ Advanced Energy Conversion Engineering VI

[Masaya Nakahara]

Combustion phenomena and hydrogen, and their
utilization

@ Advanced Energy Conversion Engineering VI

[Kazunori Yasudal)

Continuum mechanics, non-Newtonian fluid
mechanics, Rheology

@ Advanced Energy Conversion Engineering X

[Kazuo Matsuura]

Thermofluid mechanics, Hydrogen safety
simulation

@ Advanced Energy Conversion Engineering XI
[Shinobu Mukasa]
Plasma physics, Plasma diagnostics

@ Advanced Energy Conversion Engineering XII
[Yukiharu lwamoto]
Transport phenomena in flows and their application
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Production Systems and Materials for Machinery
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@® Production Systems and Materials for
Machinery 1
[Keiji Ogi]
Mechanical properties and strength reliability of
composite and laminated materials for structural
parts, industrial machinery and electronics packaging
are explained from the viewpoints of selection and
designing of materials as well as application.

@® Production Systems and Materials for
Machinery V

[Manabu Takahashi]

The lecture of strength evaluation and life

prediction methods for machine parts and electronic
device structures

@® Production Systems and Materials for
Machinery VI
[Hiromichi Toyota]
Development of new unconventional methods for
synthesizing materials

@® Production Systems and Materials for
Machinery VI
[Xia Zhu]
Material and structural design through non-
conventional machining method

@® Production Systems and Materials for
Machinery VI
[Masafumi Matsushita]
Materials science, Nucleation and growth, Materials
strength

@® Production Systems and Materials for
Machinery IV
[Susumu Tanaka]
Improvement of ship performance and navigation
safety
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Advanced Infrastructure Engineering and Design

O ERET 4Fm I
[K=x  #)
MR O S8 B X O L BRI 4 5 Filss
b £ RN DYV
[SEn7C-AI1-003)

OHSEBT RV
(RH Rxd]
T8 L UHEEO B & HlE O BT &
ZNE RO EREHEII O W TH#ERT %,
[SEn7C-AT-004]

OHAREBTRIERVI
(=271 d)
Y - B SEMED 720 O FERT A T & T3
DIHH
[SEn7C-AT-006]

O RERE T 2455 VI
(ZFR 8]
HBEOB- K - BT - ALEER BN T A B
T
[SEn7C-A1-007]

@A TSRV
[RRS - FShya - KvsU]
) BRANTT MY S OGS, SRR,

g
[SEn7C-AI1-008)
O SEBTHIERX

[RT st
BIREE T OAA - A0S - KRR E) IZB T
B G
[SEn7C-AT-009]

OHZERT M X

Cag EAl
B L 2 = P OFHERBRIZET L B & AT
R

[SEn7C-AI-010])

@® Advanced Infrastructure Engineering and
Design II
[Isao Ujike]
Theory of mechanical behaviors and deterioration
phenomena and application to design

@® Advanced Infrastructure Engineering and
Design IV
[Mitsu Okamura]
In this course, students study several topics
including dynamic properties of soils and ground,
soil-structure interactions and aseismic design in
practice.

@® Advanced Infrastructure Engineering and
Design VI
[Kazuyuki Nakahata]
Numerical simulation methods for static and
dynamic mechanics and their applications to
engineering field

@® Advanced Infrastructure Engineering and
Design VI
[Hideaki Yasuhara]
Theory and application on coupled thermo-hydro-
mechano-chemo processes in rock mass

@® Advanced Infrastructure Engineering and
Design VI
[Netra Prakash Bhandary]
Stability of cut/fillslopes and landslides, Stability
analysis, Design of preventive measures

@® Advanced Infrastructure Engineering and
Design X
[Naoko Kinoshita]
Theory and application on thermally induced
mechanical and hydraulic behavior in rock mass

@® Advanced Infrastructure Engineering and
Design X
[Keiyu Kawaai]
Theory of deterioration phenomena and durability
design of reinforced concrete



HhRE

T4

Advanced Urban Planning and Management
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@ Advanced Urban Planning and Management
I
[Toshio Yoshii]
Theories and Issues on Traffic Engineering and
Urban Planning

@® Advanced Urban Planning and Management
i)
[Nobuhiko Matsumura]
Theories and Issues on Regional Design

@ Advanced Urban Planning and Management

i}

[Toru Futagami]

Advanced Systems Theory Approach to Regional
and Urban Planning

In order to solve the various problems of regional
and urban planning, using a systems thinking
approach we analyze a set of processes such as
discovery of the problem, proposed alternatives,
modeling, and evaluation.

@ Advanced Urban Planning and Management
vV
[Shinya Kurauchi]
Travel Demand Forecasting Methods for Urban
Transportation Planning

@ Advanced Urban Planning and Management
Vv
[Tsuyoshi Hatori]
Social-scientifictheory on consensus formation and
its application
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Watershed and Coastal Environmental Engineering
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@® Advanced Coastal and Marine Environmental
Engineering I
[Hirohumi Hinata]
How to live with plastics

@ Advanced Coastal and Marine Environmental
Engineering 1l
[Ryo Moriwaki]
This course focuses on analysis of urban
meteorological, atmosoheric, hydrological issues such
as heat island phenomena, torrential rainfall, air
pollution, run-off processes, and water resources

@ Advanced Coastal and Marine Environmental

Engineering V

[Akihiro Kadota]

Advanced Flow Measurement of Open-channel
Flow by means of Flow Visualization Techniques

Particle tracking and particle image processing
methods are applied for open channel flow such as
river flow. In these methods, FFT analysis is used fo
two successive images to analyze the movement of
particle images and then the instantaneous velocity
is estimated. The estimated velocities are used for
statistical analysis such as mean velocity, rms and
Reynolds stress in flowfields.In addition, the setting
and adjusting of high speed cameras is explained in
this course.

@ Advanced Coastal and Marine Environmental
Engineering VI
[Yo Miyake]
Basis of biodiversity conservation and the
management of stream and river ecosystems

@® Advanced Coastal and Marine Environmental
Engineering VI
[Kozo Watanabe]
Conservation of ecosystem and river basin
environment

@ Advanced Coastal and Marine Environmental
Engineering VI
[Tomoya Kataoka]
Theory and application of remote sensing in water
environment
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Current Topics in Engineering for Productions and Environments
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MEERTFEN

Provide the students with opportunities to attend
lectures by overseas researchers and acquire skills
in commanding English and other foreign languages
to cope with globalization.

Materials Science and Biotechnology
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@ Special Research in Materials Science and
Biotechnology
Specialized training given by supervisors with
respect to the subject of each Ph.D. thesis.

@® Advanced Seminar on materials Science
and Bioengineering
Advanced seminar with respect to the research
field related to the subject of each Ph.D. thesis

@ Advanced Research Practice in Industry

Conducting research related to the subject of
each Ph.D. thesis in external research facilities
of industrial or academic institutions, in order to
improve competence as a researcher.
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Advanced Materials Science and Engineering
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@® Advanced Materials Science and
Engineering 1
[Hiromichi Takebe]
This course provides composition-structure-
property relationships of advanced inorganic
materials, e.g., glasses and ceramics, with new
functionality and their processing.
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@ Advanced Materials Science and Engineering IV
[Koichi Hiraoka]
Advanced lecture on solid state physics, especially
for processes regarding the appearance of the
function of high quality magnetic materials and
strongly correlated electron system with discussions
for evaluation methods in materials science and
engineering.

@ Advanced Materials Science and Engineering V

[Saeki Yamamuro]

In this course, materials syntheses from

nanoparticles formed by the gas- and/or solution-
phase processes will be provided.

@ Advanced Materials Science and Engineering VI

[Sengo Kobayashi]

Lecture on crystallographic theory and

experimental methods to analyze microstructure
formation.

@ Advanced Materials Science and Engineering VI

[Akira Saitoh]

This lecture covers the basic principles of

inorganic physics and chemistry, and mechanisms

of optical and thermal properties, structure, and

how they are used in the design and production of
transparent amorphous materials.

@ Advanced Materials Science and Engineering VII

[Haruo Ihori]

Lecture about the interaction between the light

and materials, for example, birefringence from the
point of view of crystal optics.

@ Advanced Materials Science and Engineering IX

[Hideaki Sasaki]

This lecture is planned to understand the

development of processes for resources recycling
based on thermodynamics and electrochemistry.

@ Advanced Materials Science and Engineering X

[Keisuke Matsumoto]

This lecture provides the mechanism of magnetic

and thermal transport properties for materials based
on solid state physics.
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Advanced Materials Development and Engineering
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@® Advanced Materials Development and
Engineering V
[Hiromichi Aono]
Lecture for the synthesis of functional inorganic
materials and their properties with recent topics.

@® Advanced Materials Development and
Engineering VIl

[Takashi Mizuguchi]

This lecture provides a comprehensive review of

strengthening technique in terms of crystallography

and defect structure in advanced structural and
functional materials.

@® Advanced Materials Development and
Engineering IV

[Yoshiteru Itagaki]

This lecture is covers from the fundamentals

of electrochemistry, catalyst chemistry and

instrumental analysis to applications of materials

to surface treatment, electrochemical devices and
analytical methods.
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Advanced Organic and Macromolecular Chemistry
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@® Advanced Organic and Macromolecular
Chemistry IV
[Yohji Misaki]
The purpose of this lecture is to become familiar
with functions and properties, which are originated
from the molecular and electronic structures of
organic m-conjugated materials. Exotic electrical and
magnetic properties of molecular solids formed by
infinite aggregation of molecules will be learned. The
skill to design the target molecules which can realize
desired functions and properties will be also learned.

@® Advanced Organic and Macromolecular
Chemistry V
[Eiji Ihara]
A variety of synthetic methods for polymers with
well-defined molecular weight and tacticity will be
described.
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@® Advanced Organic and Macromolecular
Chemistry VI

[Minoru Hayashi]

This course focuses on organic synthesis using

heteroatoms and transition metal catalysts, including

reaction mechanisms, selectivity, and the discussion
of current topics.

@® Advanced Organic and Macromolecular
Chemistry VI

[Takashi Shirahata]

This class will focus on the structural features

of functional organic crystals and the crystal

engineering based on the intermolecular interactions.
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Advanced Physical and Inorganic Chemistry
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@ Advanced Physical and Inorganic Chemistry I

[Hidenori Yahiro]

Recent progress in the functionalized inorganic

materials such as electron- and ion-conductors and
catalysts and their properties are outlined.

@ Advanced Physical and Inorganic Chemistry II

[Masanobu Matsuguchi]

This class will focus on the design and the

operation mechanism of functional materials. Also,

practical applications in the construction of some gas
sensors are explained.

@ Advanced Physical and Inorganic Chemistry V

[Hiroshi Yamashita]

Structural analysis methods of these materials

and the design of the amorphous material having a

molecular recognition ability, is outlined as a solid

state NMR, microscopic FT-IR or a scanning electron
microscope.

@ Advanced Physical and Inorganic Chemistry VI

[Tsuyoshi Asahi]

This course teaches optical properties and

characterization techniques of nanoparticles and

introduces applications in the field of modern
chemical and biological analysis.

@ Advanced Physical and Inorganic Chemistry X
[Syuhei Yamaguchi]

Design concepts of several transition metal
complex and inorganic solid catalysts and their
functional mechanism are commented. Their
application for catalytic reactions are also introduced.
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Advanced Biotechnology and Chemical Engineering
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@® Advanced Biotechnology and Chemical
Engineering VI
[Kazuyuki Takai]
Lectures will be given about the structure and
evolution of the universal genetic code, the structure
and mechanisms for accurate and efficientranslation
of genetic information, and some applications based
on the mechanisms of translation.

@® Advanced Biotechnology and Chemical
Engineering VI
[Hiroyuki Hori]
Structures and functions of proteins and RNAs
involved in expression of genomic information are
widely lectured.

@® Advanced Biotechnology and Chemical
Engineering X
[Tatsuya Sawasaki]
This lecture outlines the regulatory mechanism of
biological information found in the genome.

@® Advanced Biotechnology and Chemical
Engineering X
[Kenji Kawasaki]
The process using a microbial reaction which
progresses with a faster reaction velocity under mild
conditions is explained. Additionally, cases where
a microbial reaction is actually applied are also
outlined.

@® Advanced Biotechnology and Chemical
Engineering XI
[Hiroyuki Takeda]
This lecture will introduce antibody engineering,
including development and application of antibodies
for life sciences and medicine.

@® Advanced Biotechnology and Chemical
Engineering Xl
[Eizo Takashimal)
This lecture explains the sophisticated molecular
mechanisms underlying the malaria parasites' unique
survival strategies and outlines the research methods
toward malaria elimination.
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General Training for Applied Research
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[SE07C-ASL-001] academic or industrial institutions, in order to acquire

general ability as a senior researcher is undertaken.
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Electrical and Electronic Engineering and Computer Science
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@® Doctoral Thesis Credit of Electrical and
Electronic Engineering and Computer Science
Research conducted in the major field voluntarily

and positively, under the guidance of the main and

sub supervisors.

@ Special Seminar in Electrical and Electronic
Engineering and Computer Science
A special seminar for practice and training
regarding the field directly related to the research
theme

@ Practical Studies in Electrical and Electronic
Engineering and Computer Science
The cultivation of interdisciplinary and generality
by carrying out off-campus learning and participating
in the practice of a training plan, its execution and
its summary, for one-to-two months in a company/
companies.
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Advanced Electric Energy Engineering
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@ Advanced Electric Energy Engineering I
[Tomoki Inoue]
Mathematical Foundations and Applications of
Nonlinear Dynamical Systems which generate Chaos
and Fractals

@ Advanced Electric Energy Engineering V
[Masafumi Jinno]
Plasma physics, Light source and processing
plasma, plasma applications for gene transfer and for
waste treatment

@ Advanced Electric Energy Engineering V
[Kazunori Kadowaki]
Discharge and breakdown phenomena, generation
and propagation control of high voltage pulse, pulsed
power measurement and pulsed power application

@ Advanced Electric Energy Engineering VI
[Hideki Motomura]
Industrial application of plasma, plasma
spectroscopy, mutual interaction between plasma
and electro-magnetic waves
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@ Advanced Electric Energy Engineering VI
[Ryotaro Ozaki]
Dielectric material, material science, soft matter,
electromagnetic field analysis

@ Advanced Electric Energy Engineering VI
[Yoshihisa Ikeda]
Lighting engineering, Inorganic fluorescent
materials, Plasma application for agriculture and
culture fishery
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Advanced Electronic Materials and Devices Engineering
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@ Advanced Electronic Materials and Devices
Engineering M
[Tomoaki Terasako]
Syntheses of low dimensional semiconductor
nanostructures by bottom-up techniques and device
applications

@ Advanced Electronic Materials and Devices
Engineering IV
[Satoshi Simomura]
Preparation and evaluation for nanoelectronic
materials, electrical and optical properties and device
applications for the materials, such as quantum well,
quantum wire and quantum dot.
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Advanced Communication Systems Engineering
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@® Advanced Communication Systems
Engineering V
[Hiroyuki Ichikawa]
Optical devices, design of optical systems, light
wave propagation analysis, photophysics

@® Advanced Communication Systems
Engineering VI
[Yoshihiro Okamoto]
Digital magnetic recording system, optical
recording system
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@® Advanced Communication Systems
Engineering VI
[Shinji Tsuzuki]
Communication system, network protocol, design
and analysis of IoT (Internet of Things) systems

@® Advanced Communication Systems
Engineering VIl
[Yasuaki Nakamura]
Error correction code, Iterative decoding
Communication and Information storage systems.
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Advanced Computer Systems
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@ Advanced Computer Systems I
[Shinya Kobayashi]
Distributed processing system, parallel processing
system

@ Advanced computer systems 1
[Hiroshi Takahashi]
Boolean representation, logic optimization, logic
design, logic synthesis

@® Advanced Computer Systems IV
[Yoshinobu Higami]
Dependable systems, fault tolerant design, fault
testing, design for testability

@® Advanced Computer Systems V
[Hiroshi Kai]
Computer algebra system and its engineering
applications

@ Advanced Computer Systems VI
[Keiichi Endo]
Information network, information system,
educational technology
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Advanced Artificial Intelligence
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@ Advanced Artificial Intelligence V
[Takashi Ninomiya)
Natural language processing

@® Advanced Artificial Intelligence VI
[Toshiyuki Uto]
Multirate signal processing, multimedia signal
processing
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Advanced Applied Computer Science
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@ Advanced Applied Computer Science II
[Hiroshi Ito]
Partial differential operators and their applications

@ Advanced Applied Computer Science VI
[Dai Okano]
Theory and application of the method of
fundamental solutions (charge simulation method,
multipole method, and spectral method)

@ Advanced Applied Computer Science VIl

[Hisayasu Kuroda]
High performance computing

@ Advanced Applied Computer Science X
[Kazuto Noguchi]
Optical communication systems and applications
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@ Advanced Applied Computer Science X
[Minoru Kawahara]
Information and Communication System

@ Advanced Applied Computer Science XI
[Hirohisa Aman]
Empirical software engineering

@ Advanced Applied Computer Science X
[Kazunori Ando)
Applied Mathematics

@ Advanced Applied Computer Science Xl
[Hisashi Morioka]
Mathematical analysis for inverse problems in
science and engineering
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Currrent Topics in Electrical and Electronic Engineering and Computer Science
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Lectures delivered by foreign researchers
who visit the university are held to promote the
acquisition of language skills (especially English) .
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Mathematics, Physics, and Earth Sciences
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@® Doctoral Thesis Credit of Mathematics,
Physics, and Earth Sciences
The research of the major field under the guidance
of the main and sub supervisors.

@® Seminar of Mathematics, Physics, and
Earth Sciences
The practice and training of the major field in
seminar form.

@® Advanced Off-Campus Studies of
Mathematics, Physics, and Earth Sciences
Investigation, research, or training outside the

university with respect to the major field
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Topics in Mathematical Sciences
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@ Topics in Mathematical Sciences I
[Dimitri B. Shakhmatov]
This course is dedicated to the study of topological
properties of topological groups.

@ Topics in Mathematical Sciences VI
[Takuya Tsuchiya]
We discuss in this course the mathematical
foundation of the finite element methods

@ Topics in Mathematical Sciences VI
[Yasushi Ishikawa]
This course focuses on several problems
concerning stochastic processes and stochastic
analysis.

@ Topics in Mathematical Sciences X
[Miki Hirano]
This course focuses on several problems of
automorphic forms and zeta functions.

@ Topics in Mathematical Sciences X
[Yoshinori Yamasaki]
This course treats several topics in analytic
number theory, especially zeta functions.
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@ Topics in Mathematical Sciences XI
[Masaya Matsuura]
This course focuses on several problems of time
series analysis based on the theory of stochastic
DProcesses.

@ Topics in Mathematical Sciences Xl
[Takamitsu Yamauchi]
This course treats several topics in general
topology.

@ Topics in Mathematical Sciences XV
[Shin-ichi Oguni]
This course treats several topics in geometric
group theory.

@ Topics in Mathematical Sciences XV
[Rie Honda]
This course treats several topics in application of
machine learning to spatio-temporal data.
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@ Advanced Course of Fundamental Physics 1

[Yoshiki Matsuoka]

We will learn the nature and evolution of galaxies

and supermassive black holes across cosmic time, as

well as the latest observation techniques to probe
these celestial objects.

@ Advanced Course of Fundamental Physics I

[Masaru Kajisawa]

Theory and observations of the galaxy formation
and evolution over cosmic time.

@ Advanced Course of Fundamental Physics II

[Hisamitsu Awaki]

This course covers radiation processes and
applications to X-ray objects.

@ Advanced Course of Fundamental Physics V

[Hiroto So]

The framework of gauge theory and its

nonperturbative approaches are lectured. Specially,

the lattice formulation and the calculation method
are explained in detail.
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@ Advanced Course of Fundamental Physics VI

[Yuichi Terashimal]

Theory and observations of high energy

phenomena in compact objects, accretion disks,
clusters of galaxies, and so on.

@ Advanced Course of Fundamental Physics VI

[Tohru Nagao]

Lecture on the structure, statistical properties, and
cosmological evolution of supermassive black holes.
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Advanced Course of Condensed Matter, Solid State and Plasma Physics
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@® Advanced Course of Condensed Matter,
Solid State and Plasma Physics I
[Kazuhiro Fuchizaki]
Fundamentals of nonequilibrium statistical
mechanics are explained stating from the Brownian
dynamics to its generalization in terms of the
projection operator formalism.

@® Advanced Course of Condensed Matter,
Solid State and Plasma Physics V
[Masaaki Nakamura]
Theory for strongly correlated quantum systems
and topological materials.

@® Advanced Course of Condensed Matter,
Solid State and Plasma Physics VI
[Tohru Shimizu]
Plasma physics, observation and theory of space
plasma, Numerical simulation techniques for plasma
physics.

@® Advanced Course of Condensed Matter,
Solid State and Plasma Physics X
[Tsunehiro Maehara)
We discuss the mode, polarization, and damping of
waves in magnetized plasmas.
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@ Advanced Earth Sciences VI
[Masayuki Sakakibara]
Material cycle in the Earth's surface and rock-life
interaction

@ Advanced Earth Sciences X
[Rie S. Hori]
A geological analyses of the evolution of the Earth
Surface and/or tectonics of basement geology in
recent view.

@ Advanced Earth Sciences X
[Taku Tsuchiya]
Theory of phase transition and physical property
of deep Earth materials

@ Advanced Earth Sciences Xl
[Xinyu Guo]
Interaction between the Kuroshio and coastal
ocean as well as fundamental theory on the cycle of
biogeochemical elements

@® Advanced Earth Sciences XV
[Masanori Kameyamal)
Mantle dynamics from computational fluid
dynamics

@® Advanced Earth Sciences il
[Yu Nishihara]
Deformation experiments and deep Earth rheology

@ Advanced Earth Sciences XIX
[Jun Tsuchiya]
First principles investigations of the existence of
volatile elements in the Earth and planetary interiors
and their effects on evolutionary history

@ Advanced Earth Sciences I
[Michinobu Kuwae]
Climate changes and climate systems in
Quaternary and dynamics of ocean environments
and marine ecosystems

@ Advanced Earth Sciences il
[Takehisa Tsubamoto]
Evolution of land mammals and analytical methods
of fossil mammals
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@ Advanced Earth Sciences Il
[Akihiko Morimoto]
Response of lower trophic ecosystem in coastal
seas associated with horizontal material transport

@ Advanced Earth Sciences XV
[Yoshio Kono]
Structure and properties of magmas under
pressure

@ Advanced Earth Sciences Xl
[Nao Kusuhashi]
Evolutionary history of synapsids during the
Mesozoic

@ Advanced Earth Sciences Xl
[Satoshi Saito]
Evolution and differentiation of the continental
crust

@ Advanced Earth Sciences Xl
[Takeshi Sakai]
Study of physical properties for Earth and planetary
materials under extreme static pressures

@ Advanced Earth Sciences I
[Yasuyuki Murakami]
The emergence and propagation process of ancient
industrial technology using the etath's resoures
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@® Doctoral Thesis Credit of Chemistry and
Biology

The research of the major field under the guidance
of the main and sub supervisors

@ Advanced Seminar of Chemistry and Biology
Practice and training through a special seminar on
the field related to the research theme directly

@ Advanced Field Work

The cultivation of interdisciplinary and general
technical knowledge by carrying out off-campus
learning and participating in the design and execution
of a training plan, and subsequently completing a
summary.
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Advanced Functional Material Science
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@ Advanced Functional Material Science I
[Ryoji Takahashi]
This course will discuss the structures and
characters of porous materials.

@ Advanced Functional Material Science II
[Keishi Ohara]
A course on the principle and applications
of spectroscopy in order to clarify reaction the
processes and structures of short-lived species.

@® Advanced Functional Material Science IV
[Hisako Sato]
This course presents the principle and applications
of vibrational circular dichroism (VCD) spectroscopy
with a focus on the stereochemical properties of
chiral metal complexes.

@ Advanced Functional Material Science V
[Toshio Naito]
This course concerns measurements and
mechanisms of electrical conduction in crystals.
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@ Advanced Functional Material Science VI
[Takashi Yamamoto]
This course discusses chemistry and physics on
crystalline organic metals, superconductors and
magnets.
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Advanced Lecture on Biological Materials
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@ Advanced Lecture on Biological Materials |
[Atsushi Ogawa]
Artificial functional biomolecules will be discussed
in terms of how they are obtained and how they are
used in applications.

@ Advanced Lecture on Biological Materials II

[Hidemitsu Uno]

After studying this course, you should be able to

understand the basic theory of X-ray crystallography

and perform structure analysis of simple organic
molecules.

@ Advanced Lecture on Biological Materials 1T
[Yoiji Shimazaki]

Analytical methods for the simultaneous separation
and identification of biological proteins are delineated.

@ Advanced Lecture on Biological Materials IV

[Miwa Sugiura]

The molecular mechanisms of energy conversion

by photosynthetic electron transfer system are
explained.

@ Advanced Lecture on Biological Materials V

[Makoto Kuramoto]

Structures and biogenetic pathways of bioactive
natural products will be explained.

@ Advanced Lecture on Biological Materials VI

[Masayoshi Takase]

The lecture on the synthetic methods and structure-
property relationships of m-conjugated compounds.

@ Advanced Lecture on Biological Materials VI

[Tetsuo Okujimal]

This course concerns the synthetic method,

properties and structures of organic molecules

in functional materials, bioactive substances and
medical products.
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@ Advanced Lecture on Biological Materials VI

[Kei Nomiyamal]

This course covers the status of environmental

and biological contamination, mechanism of

biomagnification and risk assessment of ecological

effects by hazardous toxic pollutants such as
endocrine disruptors.

@ Advanced Lecture on Biological Materials X

[Tatsuya Kunisue]

Summary of physico-chemical parameters of

anthropogenic organic compounds influencing

behavior and fate in the environment will be
generally reviewed.

@ Advanced Lecture on Biological Materials X

[Tamotsu Zako]

This course concerns molecular mechanism of
proteins and bio-analytical methods.
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Advanced Lecture on Biology and Biological Functions
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@ Advanced Lecture on Biology and Biological
Functions VI
[Yoh Sakuma]
The adaptation of living organisms in
environmental changes and molecular mechanisms of
stress responses will be discussed.

@ Advanced Lecture on Biology and Biological
Functions VI
[Yasushi Sato]
The mechanisms of morphogenesis and
environmental responses in vascular plants will be
discussed.

@ Advanced Lecture on Biology and Biological
Functions X
[Yasunori Murakami]
The morphology and developmental process of
vertebrates will be explained.

@ Advanced Lecture on Biology and Biological
Functions X

[Hiromi Takata]

The morphogenesis and organogenesis which

occur during the embryo development of animals
will be discussed.
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Advanced Lecture on Ecology and Environmental Sciences
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@® Advanced Lecture on Ecology and
Environmental Sciences VI
[Shin-ichi Kitamura]
The responses of aquatic organisms to physical,
chemical and biological stressors will be discussed in
this course.

@® Advanced Lecture on Ecology and

Environmental Sciences VI

[Hisato Iwata]

The course on molecular mechanisms concerns the
adverse effects induced by environmental chemicals
in animals.

Students are encouraged to discuss current topics
in the literature of molecular toxicology.

@® Advanced Lecture on Ecology and
Environmental Sciences VI
[Toshiyuki Nakajima]
This course explains the methodologies of the
experimental analysis of evolutionary processes using
microbial populations and their theoretical models.

@® Advanced Lecture on Ecology and
Environmental Sciences X
[Mikio Inoue]
The structure and function of stream ecosystems
and the human impact on them are explained in this
course.

@® Advanced Lecture on Ecology and
Environmental Sciences X
[Hiroki Hata]
This course covers adaptation of organisms to
diverse environments and mechanisms of multi-
species coexistence.
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@ Doctoral Thesis Credit of Advanced Sciences

An advanced research for the essential parts of
the doctoral thesis carried out under the guidance of
the main and sub supervised teachers. Students are
obligated to present their on-going research results
every year in English.

@ Special Seminar in Advanced Sciences

An advanced seminar including presentation and
discussion on the topics related to the respective
researches and reading of the specialized books and
reviews under the guidance of the main supervised
teacher

@® Advanced Environmental Dynamics
[Xinyu Guo and others]
The main purpose of this class is to understand
the roles of physical processes in various marine
environmental problems, reviewing (1) history
of marine environmental problems, (2) material
transport processes focusing on nutrient transport,
(3) numerical models applied to environmental
research.

@ Advanced Environmental Chemistry
[Tatsuya Kunisue and others]
Focusing on bioaccumulative toxic contaminants,
this lecture explains the status of their pollution in
environmental and biological media, bioconcentration
mechanisms, tissue distribution, risk assessment in
humans and wildlife, and their spatial and temporal
trends.

@ Advanced Environmental Biology
[Hisato Iwata and others]
The main purpose of this lecture is to understand
the interaction of environment and organisms. This
lecture explains the dynamics of biological elements
in the ecosystem, and effects of human activities
such as environmental pollution by chemicals on
organisms and their mode of action.

@ Advanced Ultrahigh-Pressure Mineralogy
[Yoshio Kono and others]
Recent advances in ultrahigh-pressure technology
and some examples of the application to deep Earth
mineralogy and high-pressure materials science are
explored.
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@® Special Lecture for Physical Property
Measurements of Deep Earth Materials
[Yu Nishihara and others]
Subjects relating to the behavior of deep Earth's
materials and measurement methods are lectured.

@® Advanced Theory of Earth and Planetary
Materials
[Taku Tsuchiya and others]
Advanced lecture on the theory dominating
structural and physical properties of deep Earth and
planetary materials

@ Advanced Lecture on Evolution of Galaxies
[Tohru Nagao and others]
Advanced lecture on the evolution of galaxies is
presented together with the evolution of both dark
matter and large-scale structures in the Universe.
Recent progress in observational cosmology is also
presented.

@ X-ray Astrophysics
[Hisamitsu Awaki and others]
We will lecture on physical processes in X-ray
objects, such as compact stars, active galactic nuclei,
and clusters of galaxies through X-ray observations
and theoretical investigation.

@ Advanced Space Plasma Physics
[Tohru Shimizu and others]
The theory of plasma physics and applications to
space plasma: From the Debye shielding effect and
Langmuir wave to Magnetohydrodynamics. From
solar flares to planet's magnetosphere and accretion
disk.

® Advanced Lecture on Molecular
Understanding of Infectious Diseases
[Eizou Takashimal]
Introduction to the mechanism of infectious
diseases from multiple perspectives such as
molecular biology, biochemistry, and immunology.

@® Advanced Lecture on Photosynthesis and
Bioenergetics
[Miwa Sugiura and others]
Molecular mechanisms of light-energy conversion
and water oxidation in photosynthetic electron
transfer are discussed from the perspective of
bioenergetics.
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@® Advanced Lecture on Biomolecular
Engineering
[Atsushi Ogawa and others]
Artificial biomolecules and gene regulation systems
will be discussed with a focus on their functions and
mechanisms.

@® Advanced Lecture on Protein Function
Sciences
[Tatsuya Sawasaki and others]
Regulatory mechanism of cell signal transduction,
cell death and cell growth

@ Academic Career Development

Course-wide subject to develop the academic
carrier, composed of individual programs to enhance
the skills such as, for presentation in international
meeting, for communication with foreigners, for
writing of grant application, for faculty in higher
education facilities, and for managing the research
group. Among them, students pick up several
programs according to the guidance of supervised
teachers and their own requirement

@ Seminars on Advanced Sciences

In this scheduled seminar, up-to-date information
and specific topics related to respective research
areas are introduced by course staffs and both
domestic and oversea active researchers

@ Off-Campus Research Practice

This program provide off-campus practices
to experience field researches, experiments and
technical training related to respective research
areas

@ International Lecture
Unscheduled lecture provided by active
researchers invited from overseas
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6. Registering for classes

(1) Formulation of a Research Supervision Plan
At the beginning of every school year (October if you are enrolled in September),
you need to have a thorough discussion with your supervisor about your annual
research plan to formulate a "Research Supervision Plan,” which must be kept by both
you and your supervisor. In formulating the "Research Supervision Plan,” you may

obtain advice and cooperation from your sub-supervisor.
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