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

Department of Mechanical Engineering and Science

I. Research Area Preference

Postgraduate Integrated Course

and temperature, advanced applications of quantum beam technologies

Preferred Program
Department | Research Research Subjects Interdisciplinary Advanced
Area Engineering Engineering
Course* Course
1 Mechanics of adaptive materials and structures, strength of advanced ab
materials, composite materials engineering, and micromechanics ’
2 Strength and mechanics of nano/micro materials, creep-fatigue, ab
nanostructures and thin films, and multiphysics ’
Fluid mixing, reaction and heat transfer control, functional fluid heat
3 transfer analysis, thermal and biological fluids measurement, and a,c g
particle and cell manipulation
4 Fluid dynamics, Turbulence, Waves in fluids, Particle motion, and a
Supercomputing
Thermal engineering, energy conversion, heat-, mass- and charge-
5 transfer with reactions, visualization and measurement, and numerical |a
analysis
6 Spectrometry, plasma diagnostics, and laser measurement a,b,c,d, f, g ]
Department Applicants
of Mechanics and strength of materials, materials science, multiphysics can select any
Mechanical 7 and multifunctions, nano/quantum materials, and computational science | a, b of these
Engineering and mechanics research
and Science - areas.
3 Thermodynamics, heat transfer engineering, thermal fluid dynamics, ad
combustion engineering, and environmental engineering ’
9 Mechanism and kinematics, robot mechanism, vehicles, mobile robots, £
intuitive operation/manipulation, and robot operation/manipulation ’
10 Robotics, control engineering, and mechatronics a,f,g
1 Machine elements, optimum design, tribology, and surface ab. f
modification >
12 Materials engineering, material irradiation effect, lattice defects, ab
extreme materials, and positron annihilation spectroscopy ’
Crystal and amorphous materials, cosmic and planetary materials,
13 nano-scale analysis of crystal and amorphous structures, high pressure |a, b

* Corresponding educational program for the Interdisciplinary Engineering Course:

a. Applied Mechanics

d. Interdisciplinary Photonics and Electronics

b. Materials Engineering and Chemistry
e. Human Security Engineering

g. Integrated Medical Engineering
For the two following educational programs, as a general rule, only students who selected them for their master’s program are eligible

c. Engineering for Life Science and Medicine
f. Design Science

for selecting them when they proceed to their doctoral program because these educational programs are under our “5-Year

Interdisciplinary Engineering Course” relevant to the “Program for Leading Graduate Schools.” However, provided that prescribed

requirements are met, depending on their field of study, transferring applicants may be accepted into these educational programs

regardless of the course they selected for their master's program.

f. Design Science

g. Integrated Medical Engineering

* The details and contents of the programs and Interdisciplinary Engineering Course are described in our website (URL:
https://www.t.kyoto-u.ac.jp/en/education/graduate/dosj69).




I1. Enrollment Capacity

Mechanical Engineering and Science: 13

II1. Eligibility requirements for applicants

Please refer to “II-i. Eligibility” on page 14 of this guideline.

IV. Examination Schedule

Tuesday, 9:00 AM-10:00 AM 3:00 PM—
February 14 English Oral examination

*The examination room is located in the C Cluster on the Katsura Campus.
Details will be notified when sending an examination voucher.

V. Details of Entrance Examinations

(1

2)

3)

English:

Conduct a written test. Students who have completed (expected) the master's course in the Division of Mechanical
Engineering, Graduate School of Engineering, Kyoto University and who are taking the Integrated Master’s-Doctoral
Course Program are exempt from the written test in English.

Oral examination:

Applicants will first give a presentation (for about 15 minutes) on research they have worked on and future research
plans for their doctoral program and will be asked about their presentation and academic knowledge in related fields.
The examination room is equipped with a projector. Applicants must bring their own computers. If you need any
other video equipment for your presentation, please contact us beforehand.

It does not prevent applicants from receiving guidance for the presentation of the oral examination from the
prospective supervisor. In the presentation guidance, the research plan that the applicant is trying to explain in the
oral examination will be instructed so that it matches the content confirmed in the advance contact.

Examination instructions:

)] The location of the examination room will be posted on the bulletin board located on the first floor of C3
Building (Tower b) in the C Cluster of the Katsura Campus for a period from Monday, February 6, 2023.

(i) Please arrive at the examination room no later than 10 minutes before your examination.

(i)  Any applicants who are 30 minutes or more late from the examination start time will not be allowed to enter
the examination room.

(iv)  Applicants are not allowed to leave the room during the examination (except for special cases where an
applicant is allowed to leave the room temporarily to use the restroom).

) Applicants may bring their own watch, but it must not have any function other than time keeping.

(vi)  Applicants are not allowed to use dictionaries, calculators, or other items with similar functionality.

(vil)  Applicants are advised, preferably, not to bring any electronic devices, such as mobile phones, to 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 them with you may be considered to be an act of
cheating.

(viii)  Other instructions will be given once you are in the examination room.

VI. Instructions on Application for Admission

(1

Indicating your research area preference:

Applicants must select one research area from “I. Research Area Preference” and indicate their selected research
area on the preference entry screen of our Internet application system. Before applying for this department, applicants
must contact a prospective supervisor for their preferred research area in advance.

In advance contact, the prospective supervisor will determine whether the study and research content desired by the
applicant is consistent with the research activities of the prospective supervisor. Furthermore, in order to facilitate
studying and research activities after admission to the doctoral program, the research plan will be clarified before



application through discussions between applicants and the prospective supervisor.

(2) Course Preference Survey:
*Please download the form from the website of the Graduate School of Engineering.
Applicants must submit their Course Preference Survey (Form MD) to the following address by no later than 5:00
PM on Friday, January 13, 2023:
Educational Affairs (Department of Mechanical Engineering and Science),
C Cluster Office, Graduate School of Engineering, Kyoto University
Katsura, Nishikyo-ku, Kyoto, JAPAN 615-8540
Please note that the deadline, address, and contact for general inquiries for submitting these documents are different
from those for your Application Form for Admission.

(3) Contact for general inquires:
If you have any questions or concerns, please contact the following:
Educational Affairs (Department of Mechanical Engineering and Science), C Cluster Office,
Graduate School of Engineering, Kyoto University
Katsura, Nishikyo-ku, Kyoto, JAPAN 615-8540
Phone: +81 75-383-3521  E-mail: 090kckyomu2@mail2.adm.kyoto-u.ac.jp
Reference: https://www.me.t.kyoto-u.ac.jp/en/admission/exam

VII. Selecting your course after enrollment

Successful applicants who passed the entrance examination for this department can pursue the two following courses after
enrollment.

(1) Integrated Master’s-Doctoral Program - Interdisciplinary Engineering Course
(educational programs listed in “I. Research Area Preference”)
The details and contents of the programs and Interdisciplinary Engineering Course are described in our website
(URL: https://www.t.kyoto-u.ac.jp/en/education/graduate/dosj69).

(2) Integrated Master’s-Doctoral Program - Advanced Engineering Course
(Department of Mechanical Engineering and Science)
For details, please refer to the following section.

Successful applicants’ course assignment is determined based on their examination results and preference as indicated in
the “Course Preference Survey Form (Form MD).” Before applying for this course, applicants must contact the
prospective supervisor for their preferred research area in advance. If you are not sure who your supervisor is or have any
other questions, please contact us at the contact information provided in Section V1. (3) above.

VIII. Course details

This department offers the following in our “Advanced Engineering Course (Department of Mechanical Engineering and
Science)” under the Integrated Master’s-Doctoral Program.

“Mechanical engineering deals with a wide range of physical systems from microscopic to macroscopic, covering
products’ entire lifecycle from phenomenon analysis and system design to their usage, maintenance, disposal, and
recycling. This Department offers education and research in the field of mechanical (physical) analysis of material, heat,
and fluid and the design of mechanical systems, which are at the core of science and technology. We nurture leading
researchers and engineers who, in the face of unknown situations, can think freely and flexibly outside the box, have the
ability to actively take actions, are capable of integrating their broad range of academic knowledge that serves as the
foundation of mechanical engineering and system design technologies that systematically unite various elements of such
knowledge, and are willing to outface new fields of technology.”



IX. Other

Listed below are this department’s faculty members and their respective research areas.

Department of Mechanical Engineering and Science

Research Descriptions

Area number

Mechanics of Adaptive Materials and Structures
(Associate Professor Nishikawa)

(1) Research on high-performance advanced composite materials with controlled mesoscale structures through interdisciplinary
efforts between mechanics of materials and other fields of research

(2) Solid mechanics and fracture mechanics of advanced composite materials

(3) Mesoscale mechanism of fracture mechanics characteristics for toughened composite materials for aircrafts

(4) Fundamental science on optimal design and manufacturing methods for advanced composite material structures

(5) Development of the theory to better understand fracture mechanisms and assess structural integrity for composite materials

Solid Mechanics
(Professor Hirakata and Assistant Professor Matsunaga)

(1) Strength and mechanics of materials in nano/microscale

(2) Physics of rewritable materials strength by electrons

(3) Developing mechanical characterization experiment methods for nanostructures and thin films
(4) Creating high-strength and high-performance nanostructured materials

(5) Multiphysics of mechanics and other physical phenomena

Mechanics of Thermal Fluid and Material
(Associate Professor Tatsumi and Assistant Professor Kuriyama)

(1) Evaluating and controlling the heat transfer rate to better understand heat transfer phenomena
(2) Controlling of flow mixing and heat transfer characteristics of functional fluids

(3) Analyzing and measuring thermal flows to invent microfluidic devices

(4) Developing thermal science and measurement techniques for blood flow and living body

(5) Cell sorting and sensing techniques for evaluating cell characteristics

Fluid Physics
(Professor Hanazaki and Junior Associate Professor Okino)

(1) Fundamental mechanisms of fluid motion

(2) Turbulence and transport phenomena

(3) Water waves, Capillary waves, Internal waves in stratified or rotating fluids
(4) Particle motion in fluids

(5) Supercomputing and development of fast and new algorithms

Thermal System Engineering
(Professor Iwai and Associate Professor Kishimoto)

(1) 3D nano-structure imaging and optimization of functional porous materials
(2) Heat-, mass- and charge-transfer in fuel cells/secondary cells

(3) Transport phenomena with catalytic reactions

(4) Measurement, visualization and simulation of thermo-fluid fields

(5) Researches into novel energy conversion and storage

Optical Engineering
(Professor Hasuo, Associate Professor Shikama, and Junior Associate Professor Kuzmin)

(1) Development of spectroscopic and laser measurement methods

(2) Plasma spectroscopy and measurements

(3) Spectroscopy of fractoluminescence

(4) Development of sensors using light absorption, emission, and scattering spectra

(5) Adaptive optics based on phase control




Research Descriptions

Area number

Materials Science
(Professor Shimada)

(1) Beyond ideal strength limit: Exploration of stronger materials than the strongest.

(2) Multiphysics and multifunctions in condensed matters

(3) Quest for “ultrasmall machine”: Principle and design of mechanics of nano/quantum-scale materials

(4) Theory and software development for materials science and prediction of materials properties via supercomputing

(5) Science of advanced quantum materials for next generation

Thermal Science and Engineering
(Professor Kurose, Associate Professor Matsumoto, Assistant Professor Wakabayashi and Assistant Professor Pillai)

(1) Researches on thermodynamic, heat transfer, and radiation of solids and fluids

(2) Understanding and modeling of turbulent combustion

(3) Understanding and modeling of momentum, heat, and mass transport in multiphase flows
(4) Understanding and modeling of microscale transport and interface phenomena

(5) Large-scale numerical simulations using supercomputers

Mechanism and Motion Engineering
(Professor Komori and Assistant Professor Terakawa)

(1) Development and design of robotic mechanisms

(2) Vehicles, manned mobilities, and personal mobilities

(3) Mobile robots, manned robots, and riding robotics

(4) Systems for intuitive operation/manipulation, robot operation/manipulation, and human motion characteristics
(5) Mechanisms and transmission systems for automobiles, development and design of actuators, and design theory

Mechatronics
(Associate Professor Endo)

(1) Swarm intelligence and navigation of autonomous mobile robots

(2) Development of haptic interface technology and its applications

(3) Applying advanced control theory to robots

(4) Understanding intelligent behavior of living things and realizing such intelligence with mechanical systems

(5) Rescue robot systems

10

Machine Element and Functional Device Engineering
(Professor Hirayama and Assistant Professor Adachi)

(1) Optimum design of machine elements for high performance and multi-function

(2) Development and evaluation of materials/lubricants/surface shapes for friction reduction

(3) Measurement of tribological performance of surfaces and interfaces on nano/meso/macro scales
(4) Operando analysis by quantum beams for sliding surfaces

(5) Micro/macro simulation for understanding of tribological phenomena

11

Particle Beam Materials Science (Institute for Integrated Radiation and Nuclear Science)
(Professor Kinomura, Associate Professor Xu and Assistant Professor Yabuuchi)

(1) Experimental and theoretical research on damage evolution processes in materials under high-energy particle irradiation
(2) Understanding of generations and behaviors of lattice defects in advanced materials

(3) Material analysis using positron annihilation spectroscopy and developments of its analytical systems

(4) Developments of nuclear and fusion-reactor materials

(5) Material modification using irradiation effects

12

Quantum Beam Materiallography (Institute for Integrated Radiation and Nuclear Science)
(Professor Okuchi, and Assistant Professor Onodera and Umeda)

(1) Atomic-scale structures of crystalline and amorphous materials

(2) Nanometer-scale dynamics of crystalline and amorphous materials

(3) Structure and analysis of cosmic, planetary, terrestrial, and environmental materials
(4) Generation, control and measurement of high pressure and temperature conditions

(5) Applications of neutron beams, x-rays, electron beams, and high-power lasers for the advanced analysis of materials

13
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