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

Department of Materials Science and Engineering

I. Research Area Preference

Preferred .
Research Description
Research Area esearcll Lescriptions

1 Light metal materials, Synchrotron radiation scattering and spectroscopy, Diffusion phase transformation,
Composite material structure, Non-equilibrium alloy evaluation

2 Fuel cell materials, solid state ionics, titanium refining, minor metal refining, and chemical thermodynamics

3 Environmental analytical chemistry, quantum statistical spectroscopy, X-ray spectroscopy, quantum computational
science, and quantum process design

4 Bulk crystal growth, deposition processes, compound semiconductors, solar cell materials, environmentally
conscious materials, and optical properties

5 Surface and interface properties, scanning tunneling microscopes, atomic-level material property evaluation, and
nanoscale elemental analysis

6 Quantum material design, ceramic materials, semiconductor materials, computational materials science, energy
materials, and electron spectroscopy

7 Heat-resistant intermetallic compound materials, advanced battery materials, hydrogen-absorbing and
thermoelectric conversion materials, crystal lattice defects, and nanotransmission electron microscopy

8 Structural metal materials, deformation processing, heat treatment, nano/microstructure control, grain boundaries
and interfaces, and mechanical properties

9 Solidification processes, uses of electromagnetic force, material imaging, diffusion phase transitions, Material
structure analysis

10 Magnetism, magnetic materials, strongly correlated electron systems, spintronics, neutron scattering, and nuclear
magnetic resonance

11 Aqueous solution process, ionic liquids, material electrochemistry, non-ferrous hydrometallurgy, battery materials,
and surface functionalization

12 Self-organization, organic materials, photoelectrochemistry, micromachining, scanning probe microscopes, and
solid-liquid interfaces

I1. Enrollment Capacity

Department of Materials Science and Engineering: 7

III. Eligibility requirements for applicants

Please refer to “Part A: II-i. Eligibility Requirements for Applicants” of the Guidelines for Applicants.

IV. Examination Schedule

Wednesday, February 14

10:00 AM—
Oral examination

*The examination room is located on the Yoshida Campus. The examination may be changed to online held.

Details will be notified when sending an examination voucher.

V. Details of Entrance Examinations

[English]

Applicants are evaluated based on their TOEFL (excluding TOEFL ITP)*!: "2, TOEIC (excluding TOEIC IP). or

IELTS test score for a test taken on or after August 1, 2019. For applicants who submitted a “Letter of English

Proficiency Statement,” their English proficiency will be evaluated through the specialized subject and oral
examinations. Please note that applicants who do not submit their TOEFL, TOEIC, or IELTS test score or a “Letter

of English Proficiency Statement” may be subject to an additional examination. If applicable, applicants must consult
with their prospective supervisor before submitting their application for admission.

*1 It is allowed to submit their results of TOEFL iBT Special Home Edition and TOEFL ITP Plus for China.

*2 The use of MyBest Scores for the TOEFL iBT test is accepted.




[Oral examination]
Applicants will give a presentation on research they have worked on (15 minutes) and then answer questions about
it (10 minutes). The presentation must be displayed on a projector located in the examination room. In addition,
applicants must bring 5 printed copies of their presentation (print 2 slides per page on A4 size paper).

[Selection of successful applicants]
Marks allotted for each subject: English - 100 points and oral examination - 400 points. Eligible applicants for
consideration are those who scored 60% or more of the full scores for English and for the oral examination.
Successful applicants are those who have achieved the highest total scores among eligible applicants.

VL. Instructions on Application for Admission

(1) Indicating your research area preference:
Applicants must select one research area from “I. Preferred Research Area” and indicate their selected research area
on the information entry screen of Internet Application System.

(2) Prior contact:
To match the research area, the applicants must contact one of the faculty members you wish to be supervised before
completing the application. Prior contact should be completed before application. Contact information for the faculty
members can be found on the website of the Department of Materials Engineering. https://www.ms.t.kyoto-u.ac.jp/ja

(3) Guidance on Presentation for Oral Examination:
A prospective supervisor will provide the applicants with guidance on the presentation of their future research plans
and contents in advance to Oral Examinations, for the purposes of implementing Oral Examinations in an appropriate
manner. Such guidance will be provided at least one week before the examination date in principle.

Contact for General Inquires:
Educational Affairs, C Cluster Office, Graduate School of Engineering, Kyoto University
Katsura, Nishikyo-ku, Kyoto, JAPAN 615-8510
Phone: +81 75-383-3521  E-mail: 090kckyomu2@mail2.adm.kyoto-u.ac.jp
Reference: http://www.ms.t.kyoto-u.ac.jp/en

Additional documents to be submitted:

(Please download the forms from the website of the Graduate School of Engineering.)
Applicants must submit either the original printed copy of their TOEFL Test Taker Score Report , TOEIC Official
Score Certificate, or IELTS Test Report Form (photocopies and self-printed copies are not accepted for any of these

tests). Applicants whose native language is English must submit a “Letter of English Proficiency Statement” (Form
ME D) to Educational Affairs (Entrance Examination Section - Department of Materials Science and Engineering),
C Cluster Office, Graduate School of Engineering by no later than 5:00 PM on Thursday, January 12, 2023.

Applicants who do not submit their TOEFL, TOEIC, or IELTS test score or a “Letter of English Proficiency
Statement” must consult with their prospective supervisor before submitting their application for admission.

VII. Selecting your course after enrollment
Two courses are available to successful applicants after their enrollment in our doctoral program. Successful applicants
who passed the entrance examination for “Materials Science and Engineering” can pursue the following courses.
(a) Integrated Master’s-Doctoral Program - Interdisciplinary Engineering Course

(Laboratory of Materials Engineering and Chemistry)
(b) Integrated Master’s-Doctoral Program - Advanced Engineering Course

(Department of Materials Science and Engineering)
Successful applicants’ course assignment is determined after they pass the entrance examination based on their
examination results and preference as surveyed at an appropriate timing before enrollment. For details on the courses,
please refer to “Course Details (Interdisciplinary Engineering Course)” of the Guidelines for Applicants and “VIII. Course
Details (Advanced Engineering Course)” in the next section.


https://www.ms.t.kyoto-u.ac.jp/ja

VIIL. Course Details (Advanced Engineering Course)

In the Department of Materials Science and Engineering, we offer leading-edge education and research for the
development, design, and manufacturing processes of new materials in efforts to scientifically study fundamental
technologies. We offer theories to make effective use of “resources” and “substances” of our planet Earth and turn them
into “materials” that support the future of mankind and the Earth and to contribute to sustaining and developing human
society in harmony with the environment. To this end, we promote a wide breadth of leading-edge educational research
on materials in the areas of materials process engineering, materials science, and properties of materials. These include
studies on the neutronic/atomic-level bonding state of elements to nanoscale cluster structures, meso- to macro-scale
material structures, and macroscopic crystal grains, deformation textures, and crystal textures. By doing so, we nurture
high-quality researchers and engineers who can identify and solve problems as well as apply a unique material scientific
viewpoint to urgent and important issues Japan is facing, including the environment, energy, and resources.

IX. Other

On the examination day, please bring the following items:

Examination voucher, writing instruments, and printed copies of your presentation (calculators are not allowed)

[Notes] Applicants are advised, preferably, to not bring electronic devices, including mobile phones and smartwatches,
in the examination room. If you do bring them into the examination room, turn them off, put them in your bag,
and place the bag at the specified place.

Note that carrying any such devices during the examination may be considered an act of cheating.

List of Faculty Member and Research Descriptions

Research descriptions Area number

Metallic Materials Design

(1) Study on phase transition process of magnesium alloys

(2) Nano-meso-macro structural distribution and characterization of aluminium alloy composites
(3) Elucidation of structural non-uniformity in self-assembled thin films by soft X-ray scattering
(4) Development of quantitative scattering analysis in tender X-ray region

(5) Evaluation of X-ray optics devices

1st

Materials Processing - Design of Sustainable Materials and Processing Laboratory

(1) Exploring solid electrolytes and electrodes for the development of medium temperature fuel cells
(2) Exploring new proton conductors in phosphates

(3) Proposing new and highly efficient titanium refining methods

(4) Performing thermodynamics analyses on materials and studying processes based on such analyses
(5) Minor metal refining and recycling processes including rare-earth elements, nickel, and cobalt

2nd

Materials Processing - Materials Informatics Laboratory

(1) Environmental analytical chemistry using novel methods

(2) Developing material design methods based on first-principles statistical thermodynamics
(3) Developing compact analyzers

(4) Quantum statistical spectroscopy

(5) Analyzing the element distributions and chemical states of various materials

3rd

Materials Processing - Nanostructural Design of Advanced Materials Laboratory

(1) Exploring bulk crystal growth in multicomponent systems

(2) Developing film formation processes for semiconductor materials

(3) Exploring new and environmentally friendly compound semiconductors

(4) Examining optical properties of compound semiconductors

(5) Building and improving the efficiency of device structures for compound solar cells

4th

Basic Study of Advanced Materials

(1) Evaluating material structures using scanning tunneling microscopes

(2) Surface and interfacial physical properties

(3) Nanoscale element analyses

(4) Developing new nano-measurement methods

(5) Effectively understanding surface reaction mechanisms using scanning tunneling microscopes

Sth

Basic Science of Materials - Materials Design through Quantum Theory Laboratory

(1) Exploring new materials and functions based on computational science

(2) Designing and developing materials for wide - gap semiconductors

(3) Designing and developing materials for converting and storing next-generation energies

(4) Developing statistical thermodynamic calculation methods out of first-principles calculations
(5) Understanding materials informatics based on first-principles calculations

6th



http://www.mtl.kyoto-u.ac.jp/english/laboratory/surface/surface.htm

Research descriptions

Area number

Basic Science of Materials - Property Control of Crystalline Materials Laboratory
(1) Defects, dislocations, and mechanical properties of crystals

(2) Deformation mechanisms of intermetallic compounds for next-generation heat-resistant structures

(3) Microstructures and battery characteristics of solid state ionics interfaces in advanced battery materials 7th

(4) Hydrogen storage and thermoelectric conversion functions of exotic compounds

(5) Nanoscale electron microscopy for crystal defects

Basic Science of Materials - Structure and Property of Materials Laboratory

(1) Realizing metal structural materials that strike a balance between strength and ductility/toughness through nonstructural control

(2) Creating bulk nanostructured metals through new processes such as severe plastic deformation

(3) Better understanding bulk nanostructured metals in their phase transformation, deposition, and recrystallization behaviors and sth
mechanical properties

(4) Better understanding deformation behaviors of heterostructured metal materials and manifestation mechanisms for their mechanical
properties

(5) Better understanding the hydrogen brittleness in metal materials

Properties of Advanced Materials

(1) Better empirically understanding solidification and crystal growth mechanisms and applying them in material processes

(2) Establishing materials processing principles using external fields and applying them in structural control 9th

(3) Developing evaluation methods for material structures and textures using synchrotron radiations, etc.

(4) Better understanding and controlling the process of diffusion phase transformations in non-equilibrium multiphase materials

(5) Building and simulating physical models based on empirical data

Materials Properties - Magnetism and Magnetic Materials Laboratory

(1) Exploring new quantum phenomena and new functions in systems with strong electron correlations

(2) Physics of frustrated systems, random systems, and low - dimensional magnets 10th

(3) Pioneering a new field of physics dealing with spin currents

(4) Developing new magnetic materials that do not contain rare-earth elements

(5) Microscopic magnetic evaluations using neutron scattering, nuclear magnetic resonance, and Mossbauer spectroscopy.

Materials Properties - Electrochemistry and Hydrometallurgy Laboratory

(1) Thin film formation and its thermodynamics in aqueous solution systems that use oxidation reduction and acid-base reactions

(2) Studying surface modification and functionalization technologies that use naturally adaptive ionic liquids as a solvent

(3) Improving the degree of sophistication and efficiency in nonferrous hydrometallurgical processes, including electrowinning and 11th
electrolytic refining

(4) Designing and developing high-capacity metal anode materials for next-generation batteries

(5) Manufacturing porous electrodes and electrochemistry of minute spaces in their applications

Materials Properties - Nanoscopic Surface Architecture Laboratory

(1) Creating functional materials through self-organization

(2) Studying metal-organic semiconductor interfaces 12th

(3) Studying functionalization of polymer surfaces
(4) Studying interface measurements and reaction manipulation using scanning probe microscopes
(5) Developing surface treatment and microfabrication technologies using electrochemical and photochemical processes
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