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XThe Japanese language version of the information provides here is to be given precedence.

Division of Advanced Chemistry
(Department of Energy and Hydrocarbon Chemistry, Department of Molecular Engineering, Department of

Synthetic Chemistry and Biological Chemistry)

I. Preferred Research Areas by Department

Department of Energy and Hydrocarbon Chemistry: https://www.eh.t.kyoto-u.ac.jp/ja

Applicable courses

Integrated Program

Development of molecular tools for understanding and manipulation of living
systems

Area - Master’s
number Rescarch descriptions Interdisciplinary Eig;[r?:ecr?r(llg Course
Engineering Course Course Program
Energy Conversion Chemistry
Inorganic solid-state chemistry, Design of metallic oxide using ubiquitous
201 elements and development of its functi_onality, Development of low temperature
reaction methods in harmony with environments, Development of new materials
such as superconducting materials, magnetic materials, and dielectrics leading to
the next generation
Energy Chemistry: Applied Electrochemistry Materials Engineering
Electrochemistry, Reaction of lithium battery and fuel cell and their materials, and Chemistry
202 . . . . .
Movement of electron and ion on an interface, Ionic conductive materials, and
Synthesis of nanomaterials
Energy Chemistry: Functional Materials
203 Interface science, Interface phenomenon and interface structure formation,
Spectrochemical analysis of interface, Construction of functional flexible
interface using oil-water two-phase system and ion liquid
Hydrocarbon Chemistry: Hydrocarbon Chemistry Fundamentals . Lo
- ; : - . Materials Engineering
Organic active species science, Development of homogeneous catalyst organic and Chemisir
204 synthesis reaction, Development of a new synthetic method for macrocycle Y,
. . . . . Integrated Medical
.comp.ound, Creation of optical functional integrated aromatic compound, Tumor Engincering
imaging
Hydrocarbon Chemistry: Excited-State Hydrocarbon Chemistry Materials Engineering
This area will not accept any students in this season. and Chemistry
Hydrocarbon Chemistry: Advanced Biomedical Engineering Materials Engineering
Design, synthesis, and functional evaluation of disease-specific molecular probe and Chemistry,
205 and theranostic probe which realizes diagnosis and treatment simultaneously, Engineering for Life
Atomic efficient synthesis of functional molecules using homogeneous catalyst | Science and Medicine,
Integrated Medical
Engineering
Catalyst Science: Catalyst Materials .
Development of new photocatalysts for solar energy conversion, Development According to According to
206 of photocatalysts and catalysts for cleaning environmental pollutant, Design of the course the course
new catalyst reaction for highly efficient conversion of organic resources, program program
Synthesis and functionalization of oxide fine particles with a new method established by estabhﬁhed by
Catalyst Science: Catalytic Organic Chemistry the Department De a:tnfent of
Development of a new transition metal catalyst and its functions, Development of Energy and P
207 . . . . . . Energy and
of highly efficient polymer catalyst reaction which contributes to environmental Hydrocarbon Hydrocarbon
preservation and its reaction mechanism Chemistry. yeroc:
- - - - Chemistry.
Catalyst Science: Catalyst Design Engineering
Fuel battery constituent materials and electrode reaction, Catalysts producing
208 hydrogen from hydrocarbon, Inorganic materials for environmental cleaning and
energy conversion, Evaluation for physical properties of functional inorganic
materials
Material Transform Science: Synthetic Organotransformation
209 Development of organic synthetic reaction which utilizes chemical resources by
creation of new organometallic reaction active species and invention of new
functional organic molecules and supermolecules . .
Material Transform Science: Structural Organic Chemistry Maerials Eng‘lneerlng
- - - and Chemistry
Synthesis and function of -conjugated nanocarbon molecules based on cage-
210 opened fullerenes, realization and dynamic behavior of single molecules
confined in nano-sized space, design and creation of helically-twisted aromatic
systems showing excellent chiroptical properties
Material Transform Science: Organotransition Metal Chemistry
211 Design, synthesis, and reaction studies of molecular compounds with multiple
transition metal atoms, Bio-inorganic chemistry of sulfur-supported transition
metals, Development of molecular catalysts for energy conversion
Isotope Chemistry
Life conversion and nuclear transmutation by utilizing an isotope in production,
212 Clarification of generating mechanism for radioactive cluster and aerosol,
Research on nuclear reaction mechanism using reactor neutrons and
accelerators, Neutron activation analysis of cosmic and terrestrial matters
Organic Functional Materials
Design, synthesis, and exploration of function of novel n-conjugated systems,
213 Development of functional materials based on the main group elements,




Department of Molecular Engineering: https://www.ml.t.kyoto-u.ac.jp/ja/

Area
number

Research descriptions

Applicable courses

Integrated Program

Interdisciplinary
Engineering Course

Advanced
Engineering
Course

Master’s
Course
Program

301

Biomolecular Function Chemistry
This area will not accept any students in this season.

Materials
Engineering and
Chemistry,
Engineering for Life
Science and
Medicine,
Integrated Medical
Engineering

302

Theoretical Chemistry
Development and application of theories for quantum chemistry and statistical
mechanics to clarify molecular mechanisms and dynamics of chemical
processes, including reactions in condensed-phases such as solutions, proteins,
and materials

303

Quantum Function Chemistry
This area will not accept any students in this season.

304

Applied Reaction Chemistry: Catalysis Chemistry
Basic chemistry for development of solid and complex catalysts based on
element strategy, Aerobic oxidation, Photocatalyst chemistry and environmental
catalyst chemistry, Solid acid - base catalyst, Catalyst reaction dynamics,
Physical properties of catalysts and functional expression

305

Applied Reaction Chemistry: Photoorganic Chemistry
Construction of artificial photosynthesis system, Development of organic solar

cells, Creation of nanocarbon materials, Development of functional organic
materials utilizing characteristics of typical elements

306

Applied Reaction Chemistry: Condensed Matter Physical Chemistry
Condensed Matter Physical Chemistry in general (design of optical function

molecules, measurement of physical properties, reaction analysis, active
transient species), Design, synthesis, and evaluation of functional molecules,
Polymer physical properties, Physical properties of molecular assemblies,
Physical properties of nanostructures, Analysis of transient spectral diffraction,
Evaluation of electronic physical properties, Electronic element formation

307

Molecular Materials Science: Quantum Materials Science
Invention of inorganic spin-photonics materials, Luminescent center in
diamond, Ultra-sensitive and ultra-high resolved sensor, Bioimaging, Quantum
information devices, Quality improvement of diamond

308

Molecular Materials Science: Molecular Rheology
Polymer physical chemistry, Structure and physical properties of particle

dispersion system, Physical properties and structure formation of gel,
Rheological properties, and molecular structure and dynamics of complex
systems, Heterogeneity and motion state of reaction system

309

Molecular Materials Science: Organic Materials Science
Invention of organic devices (specifically organic electroluminescence and
organic solar power cells) and construction of the fundamental science, Organic
and polymer synthesis for organic devices application, Clarification of
correlation between structures and organic device functions by solid NMR and
DNP-NMR

310

Molecular Materials Science: Quantum Molecular Science
Molecular design for functional materials based on vibronic interaction,
Chemical reactivity indices

311

Molecular Materials Science: Porous Physical Chemistry
Application of porous materials to water purification, Application of porous
materials to gas separation

Materials
Engineering and
Chemistry

According to
the course
program
established by
the
Department of
Molecular
Engineering.

According to
the course
program
established by
the
Department of
Molecular
Engineering.




Department of Synthetic Chemistry and Biological Chemistry: https://www.sc.t.kyoto-u.ac.jp/ja/

Area
number

Research descriptions

Applicable courses

Integrated Program

Interdisciplinary
Engineering Course

Advanced
Engineering
Course

Master’s
Course
Program

501

Organic System Design
Synthetic chemistry of functional molecules, Design and creation of new
organometallic reagents, Development of new precise polymerization reaction,
Development of new catalytic asymmetric reaction system, New development
of chiral helical polymers

502

Synthetic Chemistry: Synthetic Organic Chemistry
This area will not accept any students in this season.

503

Synthetic Chemistry: Functional Coordination Chemistry

Coordination chemistry, Polymer science, Supramolecular functional materials,
Nano-reaction field and space design, Fine synthetic chemistry utilizing
molecular template, Unique properties of nano-confined polymer, and Organic-
inorganic composite materials

504

Synthetic Chemistry: Physical Organic Chemistry
Physical organic chemistry, Chemistry of organic functional materials, Organic
nanotechnology, Supramolecular photochemistry, Photoresponsive molecular
system, and Molecular electronics materials

505

Synthetic Chemistry: Organometallic Chemistry
Discovery of new phenomenon in organic chemistry and metalorganic
chemistry, Development of synthesis reactions and functional organic
compounds useful and demanded in this era

Materials Engineering
and Chemistry,
Integrated Medical
Engineering

506

Biological Chemistry: Bioorganic Chemistry
Bioorganic chemistry, Design and creation of functional biomolecules,
Development of in vivo organic chemistry, Supermolecule biomaterials, and
Chemical biology

507

Biological Chemistry: Molecular Biology
Molecular physiology, Brain neurochemistry, Molecular medical engineering,
Drug development engineering, Nanosensor device engineering, Biological ion
control, Cell signaling and simulation

508

Biological Chemistry: Biorecognition Chemistry
Biochemistry, Molecular biology, Cell biology, Brain and neural biology,
Cancer biology, Intracellular signal transduction, Biometal ion regulation

509

Biological Chemistry: Biochemical Engineering
Biochemistry and biotechnology based on microbial genome, Metabolic

physiology of extremophile, Genetic engineering, Genome engineering,
Biological function chemistry, Synthetic biology, Systems biology,
Evolutionary biology

510

Reaction Biological Chemistry: Molecular Assembly Chemistry
Molecular solid-state chemistry, chemistry of molecular assemblies, functional
coordination chemistry, synthesis of ion conductors and transporters, hybrid
amorphous materials, supramolecular soft materials, and materials for
controlling biological functions

Materials Engineering
and Chemistry,
Engineering for Life
Science and Medicine,
Integrated Medical
Engineering

According to
the course
program
established by
the
Department of
Synthetic
Chemistry and
Biological
Chemistry.

According to
the course
program
established by
the
Department of
Synthetic
Chemistry and
Biological
Chemistry.




I1. Enrollment Capacity

Division of Advanced Chemistry (Department of Energy and Hydrocarbon Chemistry, Department of Molecular
Engineering, Department of Synthetic Chemistry and Biological Chemistry): 106

II1. Eligibility requirements for applicants

Refer to “II-i. Eligibility” on Part A of the Guidelines for Applicants.

IV. Examination Schedule

(1) Date and time, and examination subjects:

9:00 - 10:00 10:45 - 12:15 13:30 - 16:30

nd

August 21 (Mon) English Chemistry I Chemistry 1T
From 9:00

August 22" (Tue) Oral Exam

(2) Examination venue
The examination will be conducted in the A cluster in Katsura Campus. Details will be notified later.

V. Details of Entrance Examinations

[English] Distribution of points: 200 points
Evaluation includes results of the written examination (100 points) and TOEFL, TOEIC, or IELTS (100 points).

[Chemistry I] Distribution of points: 300 points
Select two questions among Interdisciplinary Chemistry*, Analytical Chemistry, Biochemistry, and Chemical
Engineering (150 points each).

[Chemistry II] Distribution of points: 550 points
All questions in Physical Chemistry (200 points), Organic Chemistry (200 points), and Inorganic Chemistry (150
points) are required to be answered.

*Question of the Interdisciplinary Chemistry is from the range of Organic Chemistry, Physical Chemistry, and Inorganic
Chemistry.

(1) Academic examinations:

On the day of the examination, applicants shall be present in front of the designated room no later than 20 minutes
before the examination starts. 30 minutes after the start of the examination, applicants may no longer enter the room.
Furthermore, after the start of the examination, applicants are not allowed to leave the room after for the duration of
examination. For the examinations of Chemistry I and Chemistry II, a scientific calculators can be lent to the
applicant for the examination. As far as possible, applicants should not to bring electronic devices, including mobile
phones into the examination room. If an applicant must take an electronic device into the room, the power must be
turned off, it must be placed in the applicant’s bag and placed in a designated area. If applicants carry such a device
with them, it may be regarded as cheating.

(2) About English transcripts and assessment:

- Evaluate based on the original “Test Taker Score Report” or “Examinee Score Report” of TOEFL, “Official Score
Certificate” of TOEIC, or “Test Report Form” of IELTS. (A copy or score report printed by yourself is not
acceptable.) Applicants shall submit the score report of the test that they took within two years before the
examination date (August 21st).

- In the case of TOEFL, only TOEFL-iBT (internet-Based Test) and TOEFL-PBT (Paper-Based Test) are accepted,
and in the case of TOEIC, only TOEIC Listening & Reading public test is accepted.
Please note that transcripts for the institutional tests such as TOEFL-ITP or TOEIC-IP are not accepted.

- Transcripts are
1) To be submitted or mailed to A Cluster Office, Graduate Student Section by no later than 5:00 PM on
August 10, 2023.
2) To be submitted at the examination room before starting the English examination.



€)

(4)

- Transcripts will be returned at the interview.

- Since it takes nearly one month from taking the TOEFL, TOEIC or IELTS test to reach the score sheet to you, you
should take it to be in time for the score submission deadline.
The contact details for each test are as follows.
TOEFL: ETS Japan LLC.
TEL: 03-6204-9830, https://www.toefl-ibt.jp/

TOEIC: The Institute for International Business Communication
TEL:06-6258-0224, http://www.iibc-global.org/toeic.html
IELTS: Eiken Foundation of Japan

IELTS Official Tokyo Test Center TEL: 03-3266-6852
IELTS Official Osaka Test Center TEL: 06-6455-6286
http://www.eiken.or.jp/ielts/

Oral examination:

Oral examination will be given to all applicants of the Division of Advanced Chemistry. Applicants shall be present
in the waiting room for oral examination, which will be specified on the received examination voucher, by 8:45 a.m.
on Tuesday, August 22. At the waiting room for oral examination, applicants will receive the “Notification of Contact
Information” form. Write down your contact information after the oral examination and submit it to the academic
staff in charge of the waiting room. Failing to submit the form may cause disadvantage for the applicants.

Screening method of qualified applicants and successful applicants:
Passing or failing is decided upon based on the results of written examination and oral examination.



VI. Instructions on Application for Admission

Application of preferred research areas:

Assignment to a laboratory for successful applicants will be decided based on the preferred research area numbers
declared on the “Declaration of Preferred Research Area.” (Download the form from the home page of the Graduate
School of Engineering.) Fill out the “Declaration of Preferred Research Area” with close attention to the following

procedures (1) to (3) and submit or send it to the following sections by 5:00 p.m. on Friday, June 16, 2023 (without
fail specifying recorded delivery). Please be aware that the address for submitting these documents is different from

that for your Application Form.

Submit or send the declaration form to:

Kyoto University Katsura, Nishikyo-ku, Kyoto 615-8510

A Cluster Office, Graduate Student Section, Graduate School of Engineering, Kyoto University
Phone: +81-75-383-2077

E-Mail: 090kakyomu@mail2.adm.kyoto-u.ac.jp

Home page: https://www.s-ic.t.kyoto-u.ac.jp/fro/ja/admission/top

How to fill out the form:
(1) By referring to “I. Preferred Research Areas by Department,” enter the research area numbers of your 1st to

31st choices in the Preferred Research Area Number field on the “Declaration of Preferred Research Area.”
The home pages of each department indicated in “I. Preferred Research Areas by Department” have further
links to the home pages of each chair and laboratory for your reference of details on research topics.

(2) Enter your name and sign/stamp on the “Declaration of Preferred Research Area.”

(3) Make sure there is no overlapping or blanks for preferred research area numbers. If the form is incomplete,
it may cause disadvantage for the applicants.

VII. Selecting your course after enrollment

Nine courses are provided for successful applicants after the enrollment in Master's program. Successful applicants for

the “Division of Advanced Chemistry” can take the following courses.

(1
2)
€)
4)
)
(6)
(7

(®)
)

Interdisciplinary Engineering Course of the Postgraduate Integrated Master’s-Doctoral Course Program
(Materials Engineering and Chemistry)

Interdisciplinary Engineering Course of the Postgraduate Integrated Master’s-Doctoral Course Program
(Engineering for Life Science and Medicine)

Interdisciplinary Engineering Course of the Postgraduate Integrated Master’s-Doctoral Course Program
(Integrated Medical Engineering)

Advanced Engineering Course of the Postgraduate Integrated Master’s-Doctoral Course Program
(Department of Energy and Hydrocarbon Chemistry)

Advanced Engineering Course of the Postgraduate Integrated Master’s-Doctoral Course Program
(Department of Molecular Engineering)

Advanced Engineering Course of the Postgraduate Integrated Master’s-Doctoral Course Program
(Department of Synthetic Chemistry and Biological Chemistry)

Department of Energy and Hydrocarbon Chemistry of the Master’s Course Program

Department of Molecular Engineering of the Master’s Course Program

Department of Synthetic Chemistry and Biological Chemistry of the Master’s Course Program

Successful applicants’ course assignment is determined based on their preference and entrance examination results.

Applicants’ preferred courses will be considered in an appropriate amount of time after determining that the examination

has been successfully passed. Upon receiving notification of passing the exam, please follow the instructions given.

For the details, refer to “I. Preferred Research Areas by Department.” For course details, refer to the website

(https://www.t.kyoto-u.ac.jp/en/education/graduate/dosj69?set _language=en) and “VIII. Course Details (Advanced

Engineering Course, Master’s Course Program)” in the next section.



VIII. Course Details (Advanced Engineering Course, Master’s Course Program)

[Advanced Engineering Course]

(a)

(b)

(c)

Department of Energy and Hydrocarbon Chemistry

In order to realize the sustainable development of humanity in the 21st century, the qualitative development in
science and technology is essential. Especially, creation of technologies to obtain and storage highly value-added
substances and efficient energy with minimum impact on environment using minimum resources and energy as well
as technologies to circulate resources and drive high efficiency use of energy is required. For this purpose, the
development of advanced science and technology with respect to substance and energy is necessary. Chemistries to
support substance transformation and energy conversion are academic fields that sit in the center of this development.
To meet these requirements, the Department of Energy and Hydrocarbon Chemistry aims at contributing to human
welfare by utilizing the well-developed knowledge acquired through high-level academic researches and nurturing
people who will create and drive new science and technology which the society demands for the co-existence of
human and nature.

With these objectives, we will practice the above academic activities, firstly through systematic succession and
deepening of theories in the basic chemistries and secondly through development of highly creative applied
chemistries based on them. We also aim at conducting the world-leading studies as well as creative and large-scale
advanced researches which can bring the opportunity for qualitative development to this field while setting our
continuous objective to develop human resources who can autonomously find issues, set tasks, and solve problems
and have highly developed social morality.

Department of Molecular Engineering

From the physical and chemical viewpoint, the Department of Molecular Engineering is conducting researches and
providing education with the aims to pursue the fundamental science concerning molecular science and molecular
engineering and to develop the advanced technologies that the era needs, focusing on a wide range of substances
such as biological, organic, inorganic, and polymer substances. The doctoral program aims at developing chemists
who have fertile comprehensiveness and internationality with the abilities to drive creative researches and
technological development based on their essential understanding and broad knowledge regarding molecules. The
Department aims at fostering high-level researchers and engineers with self-initiative who can plan and design a
research, conduct experiments, and inform the ideas internationally.

Department of Synthetic Chemistry and Biological Chemistry

(i) Required teaching/research in this Department
Synthetic chemistry and biological chemistry had been developed independently. However, the distance
between those two fields has narrowed rapidly in recent years. Promotion of research and education in the
interdisciplinary fields on the basis of synthetic chemistry and biological chemistry is essential in dealing with
the depletion of resources and the environmental burden in the modern society. It is also important in cultivating
creative talents who can develop and lead the core academic fields to achieve harmony between human welfare
and nature.

(ii)) Teaching objective
The Advanced Engineering Course in the Department of Synthetic Chemistry and Biological Chemistry aims
at cultivating talents who will lead the next generation in comprehensive precision science centered around the
disciplines of synthetic chemistry and biological chemistry. It will also nurture human resources affluent with
creativity who are capable of contributing to creation of a new industrial platform technology for fostering
healthy views on nature and life and realizing a sustainable society.

(ii1) Goals to be achieved
The goals are to learn the state-of-the-art methodologies and theories for appearance and control of electronic
states/molecular structures/reactions/physical properties/functions/systems in each of electronic/molecular
/nano/micro/biological levels. In the Master's program, students learn to think flexibly and acquire high
problem-solving ability based on adequate basic and professional academic skills. In the Doctoral programs,
students strive to become leading researchers and engineers who can contribute to the society with a broader
viewpoint and full of creativity.



[Master’s Course Program]

(a)

(b)

(c)

Department of Energy and Hydrocarbon Chemistry

For the sustainable development of humanity in the 21st century, it is essential to develop technologies to obtain and
storage highly value-added substances and efficient energy with minimum impact on environment using minimum
resources and energy as well as technologies to circulate resources and drive high efficiency use of energy. For this
purpose, the development of advanced science and technology with respect to substance and energy is necessary.
Chemistries to support substance transformation and energy conversion are academic fields that sit in the center of
this development. To meet these requirements, the Department of Energy and Hydrocarbon Chemistry aims at
contributing to human welfare through the enhancement of students’ knowledge attained from the high-level
academic researches and nurturing talents who will create and drive new science and technology which the society
demands for the co-existence of human and nature. Firstly through deepening the study of scientific principles and
secondly through developing the highly original applied chemistry based on the deepened knowledge, we will
nurture human resources who can identify and solve issues independently and have high social ethics.

Department of Molecular Engineering

While chemistry is an academic study which deals with conversion of materials, its field has been increasingly
expanding as a study to discuss physical properties in relation to electronic structure, molecular sequence, and their
interactions and to design molecules and materials with new functions. Molecular Engineering is a new academic
field, with the basic studies of microscopic phenomenon that involves atom, molecule, and polymer as a pillar, which
elucidates the interaction among atom, molecule and polymer with theoretical thinking and experiments and applies
the findings to engineering directly in a molecular level. Its importance is strongly recognized under the new
development of chemistry. Especially in our country, development of advanced technologies by Molecular
Engineering has been highly expected. Development of new electronic materials; functional substances in molecular-
biological engineering; high-performance organic, inorganic, and polymeric materials; highly selective catalysts;
and energy and information-related materials is one of important research themes that Molecular Engineering should
deal with today.

The Department of Molecular Engineering will nurture researchers and engineers who are capable of applying novel
concepts to the development of useful applications from fundamental science in the standpoint of molecular theory.

Department of Synthetic Chemistry and Biological Chemistry

(1) Required teaching/research in this department
In every field of science and technology for the 21st century, the importance of synthesis, transformation, and
control of substances is recognized. Especially in the fields such as environment, energy, materials, information,
food, and health care, the exploitation of interdisciplinary frontier with the foundation of “chemistry” and the
cultivation of creative talents who will take on such field are required.

(ii)) Teaching objective
The Master’s Course Program by the Department of Synthetic Chemistry and Biological Chemistry aims to
cultivate the capability to create various substances and functions and grasp the physical foundation of life
through approaches based on chemistry by understanding structures, physical properties, and reactions of
substances as well as to develop talents who can contribute to the realization of human prosperity and happiness
and sustainable society.

(ii1) Goals to be achieved
Through the basic to most-advanced education and research of synthetic chemistry, biological chemistry, and
their interdisciplinary areas, students aim at acquiring knowledge and skills in a wide range of academic fields,
including organic chemistry, physical chemistry, complex chemistry, and biological chemistry, and abilities to
identify and solve problems from an innovative viewpoint based on flexible thinking and basic and professional
academic skills.



IX. Other

An applicant who forgotten to bring their examination voucher on the examination day shall report it to Graduate Student
Section, A Cluster Office as soon as possible.

Contact for general inquires:
Kyoto University Katsura, Nishiko-ku, Kyoto 615-8510
A Cluster Office, Graduate Student Section, Graduate School of Engineering, Kyoto University
Phone: +81-75-383-2077
E-Mail: 090kakyomu@mail2.adm.kyoto-u.ac.jp
Home page: https://www.s-ic.t.kyoto-u.ac.jp/fun/ja/admission/top



