Course number U-ENG29 22050 LJ55  U-ENG29 22050 LJ10

Course title Instructor's
(and course| T 3452 A 1 name, job title, | Graduate School of Informatics

title in Applied Mathematics A1 and department | Agsociate Professor, SHIBAYAMA MITSURU|
English) of affiliation

TEHFA1(2)

[References, etc.]

Year/semesters

Target year knd year students or abovsl Number of credits ‘2 2021/Second semester

Days and period4 Thu.2 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

(Reference books)
Lars V. Ahlfors [Complex Analysis] (McGraw-Hill Education) ISBN:978-0070006577

(Related URLSs)

[Overview and purpose of the course]

Complex analysis, traditionally known as the theory of functions of a complex variable, is the branch of
mathematical analysis that investigates functions of complex numbers. Students will study the foundation and
apply it to compute some integral.

(KULASIS)

[Study outside of class (preparation and review)]

Students need to solve exercises.

[Course objectives]

To understand properties of complex functions with a skill for evaluation of integrals appearing in applied
mathematics and physics.

(Other information (office hours, etc.))

[Course schedule and contents]

Complex function

Holomorphic functions

Elementary functions

Integrals in the complex plane
Cauchy's integral theorem

Power series

Taylor series

Isolated singularities

Laurent series

10. Multivalued functions

11. Analytic continuation

12. Residue

13. Integrals including trigonometric functions
14. Application to improper integral

15. Point at infinity and Riemann sphere

WX AR W=

[Course requirements]

Calculus, Linear algebra

[Evaluation methods and policy]

Evaluation depends mainly on marks of examination, but marks of exercises are taken into account when
needed.

[Textbooks]

Not used

Continue to TEHFA1(2)1 | |

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 22055 LJ75 U-ENG25 22055 LJ55

Course title Instructor's
(and course| THEXCAF 1 (BM T 250 *AFAH0 [name, jobtitle, | Graduate School of Engineering

title in Applied Mathematics for Engineering F1 |and department | Agsociate Professor, NISHIKAWA MASAAKI
English) of affiliation

TEHFF1 BHIRR: FEFH) ()

[Textbooks]

A. Fujimoto 'Outline of complex analysis (Fukuso-kaisekigaku Gaisetsu)] ~(Baifukan) ISBN:978-
4563005719 (in Japanese, published in 1990.)

Target year #nd year students or abnv:l Number of credits ‘2 Year/semesters ‘2021/Second

Days and periud% Tue.3 klass style ‘ Lecture languaqmimm{ Japanese

[References, etc.]

[Overview and purpose of the course]

[Introduction to complex analysis and some applications]

The objective is to explain the fundamentals of complex analysis, considering the application to engineering
and science. The differential and integral calculus of complex functions, the relevant basic ideas, and the
applications are introduced.

(Reference books)
To be referred to during the course

[Study outside of class (preparation and review)]

[Homework (short reports) for the problems stated in the textbooks will be assigned.

(Other information (office hours, etc.))

[Course objectives]

[Understanding the basics of complex analysis and obtaining ability to practice it

[Course schedule and contents]

1. Definition of complex and complex plane

2-3. Differential of complex functions and Cauchy-Riemann relation
4-5. Concept and examples of regular functions

6. Line integral of complex functions

7-8. Cauchy's theorem and integral formula

9-10. Taylor and Laurent series

11-12. Singular points and residue theorem

13. Application to definite integral

14. Concept of conformal mapping, other topics

15. Feedback

Confirmation of learning achievement: Regular examination

[Course requirements]

Fundamentals of differential and integral calculus

[Evaluation methods and policy]

[Evaluation method]
Evaluation will be mainly based on regular examination.
In some cases, evaluation for homework (short reports: about four times) will be also considered.
(In these cases, the ratio of the evaluations for regular examination and homework is about 9:1.)
[Evaluation standard]
Evaluation will be based on class registration guideline.

Continue to TEAFF 1 (RHIRE: #8540 1)

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 22055 LJ75  U-ENG25 22055 LI5S

Course number U-ENG29 32060 LJ54  U-ENG29 32060 LJ55  U-ENG29 32060 LJ10

Course title Instructor's

(and course| T3HCEF 1 (WM T35 @ 2ZFMED |name, job title,

title in Applied Mathematics for Engineering F1 [and department | part-time Lecturer,
English) of affiliation

Coursetitle| Instructor's Graduate School of Informatics
(and course | T 3E47 A 2 name, job title, | Associate Professor, SHIBAYAMA MITSURU
title in Applied Mathematics A2 and department | Graduate School of Informatics
English) of affiliation Associate Professor, YOSHIKAWA HITOSHI

Target year knd year students or abov:I Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

2021/First semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters

Days and period% Tue.3 klass style Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

Lecture Language of immi«{ Japanese

Days and period4 Mon.2 l:lass style

Introduction to complex analysis and some applications

[Overview and purpose of the course]

[Course objectives]

Understanding the basics of complex analysis and obtaining ability to practice it

[Course schedule and contents]

(Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning, 7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
[Presentation, [ time,Based on the exercise, students presents their methods of intrusion detection using
[machine learning, and discuss it with other students and instructors.
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[Course objectives]
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[Course schedule and contents]

[Course requirements]

Fundamentals of differential and integral calculus

[Evaluation methods and policy]

Regular examination and Reports

[Textbooks]
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To be referred to during the course (Nishikawa), Not used (Murakami)

[References, etc.]

(Reference books)
To be referred to during the course

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Course requirements]
WA FA. B, MERREBCEA, B, WORU ARG 1L RUifiRsT

[Evaluation methods and policy]
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Continue to TEHFA2(2)! | |

TEBFA2(2)

[Textbooks]

[Not used

[References, etc.]

(Reference books)

N IEE DR & M oMo ) (BEER, 19954F) ISBN:978-4785310912

fnAsER ThRaY =Dy GEELL, 20084) ISBN:978-4434116261

AR TZRMADRRE)  CREORFHARZS, 19884) ISBN:978-4130621038

1. W, 2V — [y S Ra Y —lfELAR)) GLsibik, 20124F) ISBN:978-4621062722
LLERTPEONRICHT 28 EHTH S,
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(Related URLs)

)

[Study outside of class (preparation and review)]

A2 T 20T, AHNTHIE S,

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

KREH
Course number | U-ENG25 32065 LI75  U-ENG25 32065 LI55
Course title e T Instructor's Graduate School of Informatics
(and course | T3EHCAF 2 (B 1 *A337 K0 name, job title, | Professor, KANOU MANABU
title in Applied Mathematics for Engineering F2 |and department | Graduate School of Informatics
English) of affiliation Professor, DOTSUKA TOSHIYUKI

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Fim semester

Lecture Language of imﬂ'm{ Japanese

Days and period% Tue.2 klass style

[Overview and purpose of the course]
[Fourier analysis and its application will be described. The major part consists of Fourier series, Fourier
transform, and Laplace transform.

[Course objectives]
The goal is to understand the basics and applications of Fourier analysis.

[Course schedule and contents]

Preliminaries,1time,The goal and outline of this class are presented. Then, basic knowledge necessary to learn
Fourier analysis is briefly reviewed.

[Fourier series, Itime,Fourier series expansion of periodic functions is described.

Complex Fourier series, 1 time,Complex Fourier series, its differential and integral, and spectrum are
described.

Characteristics of Fourier series, 1time,Characteristics of Fourier series are described.

Fourier transform, Itime,In order to cope with aperiodic functions, Fourier transform is described.
Characteristics and applications of Fourier transform is explained together with the Parseval#039s equation
and its applications.

Linear systems, 1time,Linear systems is described. Solutions of linear differential equations are given by
using Fourier series expansion. In addition, impulse responses and transfer functions of linear systems are
explained.

Summary of the first half,1time,A summary of Fourier series and Fourier transform is provided, and an
examination will be given.

Parseval#039s equality and its applications, time,Parseval#039s equality, the WienerndashKhinchin theorem,
and the relationship between impulse responses and cross-correlation functions in linear systems are
described.

Introduction to partial differential equations, 1time,Basic notions of partial differential equations are described.

Solutions of the wave equation and their physical interpretations, Itime,The wave equation, one of important
partial differential equations, is solved and physical interpretations of its solutions are discussed.
[Fourier series for solving the wave equation,1time,Another expressions of solutions to the wave equation are
derived in the form of Fourier series expansions.
Introduction to Laplace transform ,1time,Laplace transform and its characteristics are described aiming at
solving ordinary differential equations.
Laplace transform for solving ordinary differential equations,Itime,Ordinary differential equations are solved
by applying Laplace transform and its inverse transform.
Discrete Fourier transform and fast Fourier transform , Itime,Discrete Fourier transform for analyzing

pled data is described.

Continue to TEHFF 2 (i : #EF8) 2 V|
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TERFF 2 (B ¥EFK (2 Course number | U-ENG2532065LJ75 U-ENG25 32065 LJ55
et T Course title Instructor's
Evaluation of achievement,1time, The achievements are evaluated. e . "
(and course | T-34#%% F 2 (K% © =KD name, job title, | Graduate School of Engineering
title in Applied Mathematics for Engineering F2 |and department | Senior Lecturer, SENAMI MASATO
[Course requirements] English) of affiliation
[None
. - Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester
[Evaluation methods and policy]
The regular examination, assignments, and attitude in the class will be taken into account. Days and period% Tue.2 klass style ‘ Lecture |lzngllagwfillsm1b'{ Japanese

i f th
[Textbooks] [Overview and purpose of the course]

Shinichi Ohishi: Fourier Analysis, Iwanami-Shoten isbn{} {9784000077767}

[Course objectives]

[References, etc.]

(Reference books)

[Course schedule and contents]

,2times,
[Study outside of class (preparation and review)] ,2times,

,2times,
,2times,
,3times,
,3times,
, [time,

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

REH KREH
Course number U-ENG25 32065 LJ75  U-ENG25 32065 LJ55 Course number U-ENG25 32065 LJ75  U-ENG25 32065 LJ55

Course title s Instructor's Graduate School of Engineering Course title e R Instructor's Graduate School of Energy Science
(and course| T3EXCEF 2 (b)) name, job title, | Associate Professor,ICHII TAKASHI| (and course | T3EHC°#F 2 (T35 name, job title, | Professor, KISHIMOTO YASUAKI
title in Applied Mathematics for Engineering F2 |and department | Graduate School of Engineering title in Applied Mathematics for Engineering F2 |and department | Graduate School of Energy Science
English) of affiliation Associate Professor, YUGE KORETAKA English) of affiliation Associate Professor,IMADERA KENJI
Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021 /First semester Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021 /First semester
Days and period4 Tue.2 klass style ‘Lccmrc |lamuigen1immim{ Japanese Days and period# Fri4 klass style ‘Lccmrc |lamuigen1imm{ Japanese
[Overview and purpose of the course] [Overview and purpose of the course]

[Fourier analysis, Laplace transform, Linear Algebra and their applications.

[Course objectives]
The final goal of this course is to understand basics of Fourier series expansion, Fourier transform, Laplace

transform and Linear Algebra, and to learn to make full use of these mathematical tools in analyzing various [Course objectives]

[physical phenomena and solving relevant differential equations. Particular emphasis is placed not on pursuing
mathematical rigor but on developing skills to perceive different physical aspects of these tools and select the

most appropriate one in practical problem solving. e G e £ G

[Course schedule and contents]

, 9 times,
[Fourier analysis, Laplace transform, Linear Algebra and their applications, 1 5times,Complex numbers and , 2 times,
complex analysis (1-2 weeks) -complex numbers and complex functions -complex integrals, residue theorem, , 3 times,

and their applicationsDelta function (1 week)Fourier series expansion (2-3 weeks) -periodic functions and
their Fourier series expansion -complex Fourier series expansion -applications of Fourier seriesFourier
transform (2-3 weeks) -basics of Fourier transform -convolution and correlation function -applications of

[Fourier transform -linear response systemLaplace transform and its applications (2 weeks) -basics of Laplace [Course requirements]

transform -applications of Laplace transform to linear systemsLinear Algebra (3-4 weeks) - Vector space -

Map and matrixApplications of Fourier transform and Laplace transform (1-2 weeks) None

[Course requirements]

[Evaluation methods and policy]

Prerequisite subjects: complex numbers and basic calculus.

[Evaluation methods and policy]
The grading is made based on the regular examination.

[Textbooks] [Textbooks]

Lecture notes are distributed at the class.

[References, etc.] [References, etc.]

(Reference books) (Reference books)
[Study outside of class (preparation and review)] [Study outside of class (preparation and review)]
(Other information (office hours, etc.)) (Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours. *Please visit KULASIS to find out about office hours.
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Course number U-ENG29 32070 LJ10  U-ENG29 32070 LJ55

Course title Instructor's
(and course| T 3£50°# A 3 name, job title, | Graduate School of Informatics

title in Appleid Mathematics A3 and department | Professor, YAGASAKI KAZUYUKI
English) of affiliation

TEHFA3(2)

S. Nakamura: Fourier analysis, Asakura shoten isbn{} {9784254115741}

Year/semesters

Target year ‘lrd year students or abowl Number of credits ‘2 2021/First semester

[References, etc.]

Days and period4 Wed.1 l:lass style ‘ Lecture languagewimuﬂim{ Japanese

[Overview and purpose of the course]

(Reference books)
[H.Fukawa: Mathematics of control and vibration, KORONA-SHA ibid{} {TW86010572}

Fourier analysis originated in Fourier##039s work on thermal conduction and now becomes very important not
only in mathematics but also in engineering, including applications in measurement technology. This course
provides its theories and applications along with Laplace analysis closely related to it.

[Study outside of class (preparation and review)]

[Course objectives]

(Other information (office hours, etc.))

To understand the fundamental theories of Fourier and Laplace analysis and develop an ability to apply them
to concrete problems.

[Course schedule and contents]

[Fourier series,2-3times, The definition of Fourier series expansions are given and their fundamental properties
such as computation of Fourier coefficients and convergence of Fourier series are discussed.

Properties and applications of Fourier series,3-4times,Several properties of Fourier series and their
applications to differential and difference equations and signal processing are discussed.

One-dimensional Fourier transform,3-4times, The definition of one-dimensional Fourier transforms is given,
and their fundamental properties such as the inversion formula and applications to partial differential
equations are discussed.

Multi-dimensional Fourier transform,2-3times, The definition of multi-dimensional Fourier transforms is
given, and their fundamental properties and applications to partial differential equations are discussed.
Laplace transforms,2-3times,Properties of Laplace transforms and their applications to differential equations
are discussed.

Summary and learning achievement evaluation, Itime,A summary and supplements of this course are given
and the learning achievement of students is evaluated.

[Course requirements]

Calculus, Linear Algebra and Differential Eqautions

[Evaluation methods and policy]

Evaluation depends mainly on marks of examination, but marks of exercises and homework are taken into
account when needed.

Continue to TEH¥A3(2)! | |

*Please visit KULASIS to find out about office hours.

REH KREH
Course number | U-ENG25 32075 LI55 Course number | U-ENG2532080 LJ57 U-ENG2532080 LJ52 U-ENG25 32080 LI71
Course title Instructor's Course title Instructor's Graduate School of Informatics
(and course | T 3¥%% F 3 (H¥J50) name, job title, | Graduate School of Engineering (and course | T3¢ /)72 A (1% + 59 name, job title, | Agsociate Professor, NISHIHARA OSAMU
title in Applied Mathematics for Engineering F3 |and department | professor, INOUE YASUHIRO title in Engineering Mechanics A and department | Graduate School of Engineering
English) of affiliation English) of affiliation Professor, HANAZAKI HIDESHI

Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester

Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021 /First semester

Days and period4 Fri.2 klass style ‘Lccmrc |lamuigen1imm{ Japanese

Days and period4 Wed.2 klass style ‘Lccmrc |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

Introduction to special functions and mathematical methods for the physical sciences.

[Course objectives]

Understanding special functions and mathematical methods for the physical sciences, and developing
problem solving skills.

[Course schedule and contents]

[Course objectives]

Orthogonal function,2times,

Orthogonal polynominals,2times,

Confluent hypergeometric function, Itime,

Gamma and Beta functions,2times,

Bessel function,2times,

Generalized function,2times,

Green#039s function, 1time,

Partial differential equations for physical sciences,2times,
Short Exam and Discussion, Itime,

[Course requirements]

Theories of complex function and differential equation

[Course schedule and contents]

,4times,
L 1time,
| 3times,
,2times,
,4times,
L 1time,

[Course requirements]

None

[Evaluation methods and policy]

[Evaluation methods and policy]

[The course grade will be based on homework(30%) and quizzes(70%).

[Textbooks]

[Textbooks]

[References, etc.]

[References, etc.]

(Reference books)
Mathematical Methods for Physicists, George B. Arfken and Hans J. Weber (Academic Press) isbn{} {
0780123846549}

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 32080 LJ57  U-ENG25 32080 LJ52  U-ENG25 32080 LJ71

Course number U-ENG20 42105 LI77

Course title Instructor's
(and course | T-34 /)%~ A (T3) name, job title, | Graduate School of Energy Science
title in Engineering Mechanics A and department | Associate Professor, KINOSHITA KATSUYUK]|

English) of affiliation

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Firs[ semester

Days and period% Mon.1 klass style ‘ Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

, 4 times,
, 3 times,
, 2 times,
, 2 times,
, 2 times,
, 2 times,

[Course requirements]

[None

Graduate School of Informatics
Professor, KANDA TAKAYUKI
Graduate School of Engineering
Professor, MATSUBARA ATSUSHI
Graduate School of Engineering
Senior Lecturer, KANEKO KENTAROU
Graduate School of Engineering
Professor, SHIRAISHI MASASHI
Graduate School of Engineering
Professor, KAGEYAMA HIROSHI
Graduate School of Letters

Associate Professor, KODAMA SATOSHI|
Graduate School of Letters
Associate Professor,ISEDA TETSUIJI|

Course title | i Instructor's Graduate School of Engineering
(and course | |-l name, job title, | Professor, MATSUSAKA SHUII
title in Engineering Ethics and department | Graduate School of Informatics

English) of affiliation Professor, UMENO KEN
Graduate School of Engineering
Professor,ITOH SADAHIKO
Graduate School of Engineering
Professor, KAWAI JIYUN
Office of Society-Academia Collaboration for Innovation
AKAGAWA MASAYUKI
Graduate School of Management
Professor, YAMADA TADASHI
Graduate School of Engineering
Associate Professor, NAGAKI AIICHIROU
Graduate School of Engineering
Professor, MIURA KEN
Graduate School of Energy Science
Professor, HIRATO TETSUIJI

[Evaluation methods and policy]

Target year }4111 year students or abov* Number of credits ‘2 | Year/semesters ‘2021/First semester

Days and period% Thu.3 l:)lass style ‘Lecture |languagnﬁmm{ Japanese

[Textbooks]

[Overview and purpose of the course]

[Modern ethics based on engineering aspect are becoming essential to present engineers and scientists.
Instructors from various faculties give lectures about ethics in their research fields.

[References, etc.]

[Course objectives]

(Reference books)

The goal of this class is to understand engineering ethics, and to develop the ability to judge by yourself when
[you encounter ethical issues.

[Study outside of class (preparation and review)]

[Course schedule and contents]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

(4/8) The central topic is what is ethics for engineers and what is significance of studying ethics for engineers.
(4/15) “General research ethics"

Lectures on the concept of writing academic papers with ethics.

(4/22)” Ethical Theories for Engineering Ethics”

Continue to TZ{RIE((2) | | |

T HRIE(2)

This lecture focus on various ideas in ethics (utilitarianism, deontology, virtue ethics, professional ethics etc.)
'which will be useful for thinking about particular ethical problems in engineering ethics. This Lecture will be
conducted online by using zoom.

(5/6) “Engineering Ethics as a Professional Ethics:”

This lecture discusses basic ideas of engineering ethics in comparison with other fields of applied ethics. In
particular, it discusses the characteristics of engineering ethics as professional ethics and what engineers as
professionals are required to do.

(5/13) “Ethics for Engineers”

Engineers have to go through some ethical issues about research, development, design, manufacturing, and
maintenance. In particular, the ethical decisions of engineers need to be considered for society and
environment.

(5/20) Press Release is an essential process for introducing the research to our society through various medias.
In this lecture, issues related to Press Release will be addressed and discussed with several examples
including SNS release. Lecture will be conducted by Zoom.

(5/27) "Ethics in Water Supply."

It is a basic right in a society that a person can receive and use safe water in sufficient quantity. In addition, a
person of water supply utility is recognized to be an essential worker. Taking drinking water supply as a topic,
ethics required for a water supplier and an engineer is discussed. It is given by Zoom.

(6/3) “Forensic Analysis”

Forensic repots are sometimes requested by the court in order to clarify the charge of incidents. The nylon
rope incident, the Wakayama curry poisoning incident, and the pig iron incident are explained as examples.
[How to write the forensic report is explained in order to avoid the ethical problems. (Zoom&Y outube)

(6/10) “Patents and Ethics (Part 1)”

This course will teach the students about 1) patent systems which protect inventions and research results and
2) ethical issues in patents. The first class, in preparation for the next subject of patent ethics, introduces
Japan's patent system with comparisons to the patent systems in the world's major countries and international
framework.

(6/17) “Patents and Ethics (Part 2)”

Students, equipped with the basic knowledge of patent systems by the previous lecture, will get familier with
actual case studies on ethical and legal issues in patents.

(6/24) "Urban Planning and Ethics"

The lecture focuses on the norms regulating the actions of the engineers involved in planning and designing
urban areas, as well as on the normative consciousness required to facilitate such planning and design,
[demonstrating some examples on urban transport planning. This will be given via Zoom.

(7/1) “General research ethics of synthetic chemistry”

Lectures on the concept of writing academic papers and patents of synthetic chemisty with ethics.

(7/8) Architecture has developed by imitating beautiful buildings, but in recent years there has been an
increase in the number of cases where copyright disputes have arisen. In addition, the appearance of
architecture often causes landscape controversy because of its influence on the surrounding environment.
Issues concerning the ethics and sociality of architecture are discussed while introducing overseas lawsuits
and design processes.

(7/15) The materials engineer may stand on the side using materials as well as a side supplying materials.
Some examples are introduced and, by this lecture, are argued about an ethic found from each situation by
materials engineer. Note that this lecture is going to be carried out in ZOOM, but may be changed to the on-
[demand on account of the speaker.

(7/29) "Engineer ethics in mechanical design"

Engineer ethics is not a passive and passive thinking that issues the action of simply following existing
norms, but a more active and creative thinking to decide and design one's own actions. It requires the logical
thinking and ethical thinking necessary for engineers. This is explained with past cases in mechanical design.

Continue to TF{REE(3) | | |

T F1RE(3)

[Course requirements]

[None

[Evaluation methods and policy]

Class participation and reports.

[Textbooks]

Lecture materials will be distributed.

[References, etc.]

(Reference books)
[Omnibus Engineering Ethics | (Kyoritsu Shuppan Co., Ltd.) ISBN:978-4320071964
['Practical Engineering Ethics - A Short Course, New Edition] (Kagaku-Dojin Publishing Company,INC)
ISBN:9784759811551
IEngineering Ethics (Revised Edition)] (CORONA PUBLISHING CO.,LTD.) ISBN:978-4-339-07798-
8
['World of Engineering Ethics (3rd Edition)] ~ (Morikita Publishing Co., Ltd.) ISBN:978-4-627-97303-9

[Study outside of class (preparation and review)]

The assignment of the report will be given for each lesson.

(Other information (office hours, etc.))

The class order is subject to change.

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’  practical work experience




Course number U-ENG20 12108 LI77

Graduate School of Engineering
Senior Lecturer, TAKATSU HIROSHI
Graduate School of Engineering
Senior Lecturer, KANEKO KENTAROU
Graduate School of Engineering
Senior Lecturer,YOROZU KAZUAKI
Graduate School of Engineering
Professor, TAJl TAKAHIRO

Course title | o Instructor's Graduate School of Engineering
(and course | T[T name, job title, | Professor, MIKADA HITOSHI
title in Introduction to Engineering and department | Graduate School of Engineering

English) of affiliation Professor, DOSAKI MAKOTO
Graduate School of Energy Science
Professor, HIRATO TETSUJI
Graduate School of Engineering
Professor, HIKIHARA TAKASHI
Graduate School of Engineering
Professor, KAWASE MOTOAKI
Graduate School of Informatics
Professor, YAMASHITA NOBUO

nester

Target year |Ist year students or abov4 Number of credits ‘ 1 | Year/semesters po21/intensive, First

TFFR(2)

[Course requirements]

None

[Evaluation methods and policy]

Evaluation will be based on participation and essays assigned in every intensive lecture.

[Textbooks]

Specify if necessary.

[References, etc.]

(Reference books)
Specify if necessary.

[Study outside of class (preparation and review)]

Specify if necessary.

Days and period% Intensive lt)lass style ‘Lecture |lznguaqmimm{ Japanese

(Other information (office hours, etc.))

[Overview and purpose of the course]

Engineering is to inquire after truth, to develop useful technologies, and to establish ways how to give back
development results of technology to the society.

First, we offer special lectures regarding the basic knowledge that students in faculty of engineering are
expected to have.

Then, we offer a series of intensive lectures about how engineering can suggest solutions of current and
future problems of our society, the value of technology, and the responsibilities that researchers and engineers
are expected to fulfill.

[Course objectives]

Students learn basic matters such as attitudes and responsibilities they are expected to take as a member of
social community. They find value in studying engineering and become to consider what they do in future by
understanding technology can suggest solutions of problems our society is facing, especially problems about
safety and security.

[Course schedule and contents]

Special lectures, 1time, About basic knowledge and attitude as students who start to learn engineering, and the
role of engineering in society.

Intensive lectures,6times, A series of lectures offered by special lecturers playing on global stages of science
and technology. Lectures are for understanding the role that technology is playing in modern society, for
reconfirming importance to study engineering and to work as a researcher and engineer in society, and are to
be opportunities to consider own future path. Essays are assigned in every lecture to summarize the lecture
content and opinions of other students.

Schedule of the lectures are announced later.

Continue to TFF:R((2) ! 4 |

Information about lecturers and contents of lectures are announced on electric bulletin boards.
Please confirm to your department office that the credit of this course is admitted to graduation requirements.

*Please visit KULASIS to find out about office hours.

REH
Course number U-ENG20 32402 SE77
Course title Instructor's
(and course | T ZH[HFEA > 2 —> 2w T 1 name, job title,
title in Faculty of Engineering International Internship 1 |and department |Approved
English) of affiliation

THEBERA>2—22vT1(2)

[References, etc.]

Target year #rd year students or ab0\4 Number of credits ‘ 1 | Year/

(Reference books)

[Study outside of class (preparation and review)]

Days and periud% Intensive klass style Seminar |languaqnﬁmmb'{ Japanese and English

[Overview and purpose of the course]

[Acquisition of international skills with the training of foreign language through the internship programs
hosted by the University, the Faculty of Engineering, or the undergraduate school the applicant belongs to.

(Other information (office hours, etc.))

[Course objectives]

The acquisition of international skills with the training of foreign language through the to internship programs
hosted by the University is the major expectation to the students.

[Course schedule and contents]

1t is required for students to check if the internship program to participate in could be evaluated as part of
mandatory credits or not and could earn how many credits before the participation to the undergraduate
school or educational program the student in enrolled. If the credit could not be treated as mandatory ones,
get in touch with the Global Leadership Engineering Education Center.

*Please visit KULASIS to find out about office hours.

Overseas Internship, 1time, The contents to be acquired should be described in the brochure of each internship
[program.
Final Presentation, 1time,A presentation by the student is required followed by discussion among participants.

[Courses delivered by instructors with practical work experience]

[Course requirements]

Described in the application booklet for each internship program. The registrant is requested to have enough
language skills for the participation.

[Evaluation methods and policy]

Marit rating is done based on the presentation or reports after each internship program. Each D epartment
responsible to identify if the credit earned by this subject to be included as mandatory ones or not. If the
credit is not included in the undergraduate school in which the participant belongs to, the credit is granted by
the Global Leadership Education Center as a optional credit. The number of credits, either 1 or 2, will be
determined depending on the contents and the duration of the program that the participant has participated in.

[Textbooks]

Continue to TFHERS V4=V yT12)4 L1

(1) Category
A course that includes off-campus training classes.

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience




Course number U-ENG20 22403 SJ77

Coursetitle | . Instructor's Graduate School of Engineering
(and course | //11—/3)L + ) =4 =Yy TH I F— 1 (REHETF) |name, job title, | Senior Lecturer, YOROZU KAZUAKI
title in Global Leadership Seminar I (Study for methodology in a company) | and department | Graduate School of Engineering
English) of affiliation Senior Lecturer, KOMIYAMA YOSUKE]

=150 )=4=y Te3F- | (BEEERR) (2

[References, etc.]

Target year Lnd year students or abovsl Number of credits ‘ 1 Year/semesters }1021 Intensive, year-round

(Reference books)

(Related URLs)

Seminar

Days and period4 Intensive l:lass style languagevﬁmmiw{ Japanese

http://www.glc.t.kyoto-u.ac.jp/ugrad

[Overview and purpose of the course]

[Study outside of class (preparation and review)]

The purpose of this course is to study about how worldwide leading company, institute, etc. make proposals
and find solutions for expanding their own technologies to the international market. Throughout hands-on
training on their laboratory, students investigate the methodology of team organization, proposal, market
prediction and conception ability by group works. After the investigation, students are expected to improve
their comprehension and explanation capability. As extended exersice subject of this course, the Global
Leadership Seminar II is opened in the second semester.

Investigating companies in advance. Analyzing the result from hands-on training. Preparing presentation.

(Other information (office hours, etc.))

[Course objectives]

[How to register will be announced later. Students who want to join this course is requested to attend the first
class. Students are prohibited to skip hands-on training. Evaluation will be based on presentation.

*Please visit KULASIS to find out about office hours.

The goal of this course is to improve student's comprehension and explanation capability for processes of
[proposal and expansion on the international market invesitigating worldwide leading companies by group
work.

[Courses delivered by instructors with practical work experience]

[Course schedule and contents]

[Week 1, Guidance

Week 2-13, Hands-on training
Week 14, Pre-presentation
[Week 15, Final presentation

[Course requirements]

[How to register will be announced later. Students who want to join this course is requested to attend the first
class.

[Evaluation methods and policy]

Students are prohibited to skip hands-on training. Evaluation will be based on presentation.

[Textbooks]

[Not used

Confiueto 0=/

=y To3t- (R T

(1) Category
An omnibus course delivered by invited lecturers and guest speakers from different companies, etc.

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors” practical work experience

THEBERA > 2—22vT2(2)

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

REH
Course number U-ENG20 32502 SE77
Course title Instructor's
(and course | T A [HPRA > 2 —> 2w T2 name, job title,
title in Faculty of Engineering International Internship 2|and department |Approved
English) of affiliation
Target year #rd year students or ab0\4 Number of credits ‘2 | Year/ %w Int Ly d
Days and periud% Intensive klass style Seminar |languaqnﬁmmb'{ Japanese and English

[Overview and purpose of the course]

[Acqusition of international skills with wth the training of foreign language through the participation to the
international internship programs held by the Faculty of Engineering or its subsidiary bodies.

(Other information (office hours, etc.))

[Course objectives]

The acquisition of international and foreign language skills through the participation to international
[programs is expected. Detailed objectives of the participation should be identified by each program.

[Course schedule and contents]

1t is required for students to check if the internship program to participate in could be evaluated as part of
mandatory credits or not and could earn how many credits before the participation to the undergraduate
school or educational program the student in enrolled. If the credit could not be treated as mandatory ones,
get in touch with the Global Leadership Engineering Education Center.

*Please visit KULASIS to find out about office hours.

Overseas Internship, 1time, The contents to be acquired should be described in the brochure of each internship
[program.
Final Presentation, 1time,A presentation by the student is required followed by discussion among participants.

[Courses delivered by instructors with practical work experience]

[Course requirements]

Described in the application booklet for each internship program. The registrant is requested to have enough
language skills for the participation.

[Evaluation methods and policy]

Marit rating is done based on the presentation or reports after each internship program. Each D epartment
responsible to identify if the credit earned by this subject to be included as mandatory ones or not. If the
credit is not included in the undergraduate school in which the participant belongs to, the credit is granted by
the Global Leadership Education Center as a optional credit. The number of credits, either 1 or 2, will be
determined depending on the contents and the duration of the program that the participant has participated in.

[Textbooks]

Continue to TFHERS V4=V yT2(2)4 |

(1) Category
A course that includes off-campus training classes.

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience




Course number U-ENG20 22503 S177

Courssitde) X R ) Instructor's Graduate School of Engineering
(and course | 1\ ==y TH3H=11({ )=y 37 L 20 §E[) |name, job title, |Senior Lecturer, KANEKO KENTAROU
title in Global Leadership Seminar I (Tnnovation and its commercialization) | and department | Graduate School of Engineering
English) of affiliation Senior Lecturer, TAKATSU HIROSHI|

T0-10b+ )57y Te3F- 14 /A= 3 L 203ER) ()

[Textbooks]

Target year knd year students or abovsl Number of credits ‘ 1 Year/semesters Egﬁ‘e;;':"""°~ Second

'Will be indicated as necessary.

Seminar

Days and period4 Intensive l:lass style languagevﬁmmiw{ Japanese

[References, etc.]

[Overview and purpose of the course]

This course is a small-group workshop program where students are supposed to extract or set up challenges
by themselves aiming at creating new social values. In concrete, abilities of planning and problem-solving are
trained through group works in residential training and skills of presentation and communication are
enhanced through oral presentations regarding contents of the proposal at each step of the process from a
preliminary draft to its completion.

(Reference books)
'Will be indicated as necessary.

[Study outside of class (preparation and review)]

[Will be indicated as necessary.

(Other information (office hours, etc.))

[Course objectives]

[Ability of planning, from extraction or setting up challenges to proposal of solutions aiming at creating new
social values, is trained through group works.

[Course schedule and contents]

% Depending on the situation of COVID-19 pandemic, all lectures will be given online and residential
training will be canceled.

Orientation, Itime,A brief overview and a schedule of the course are explained and working groups are
organized.

Lectures,2times,Lectures by experts are given.

(Group works,3times,Setting up challenges, extraction of problems, collecting information, and group works
are done.

[Residential training,7times, Through intensive group works based on discussion, a proposal for solving
problems is planned, a draft report is made, and a few presentations are made.

Preliminary review meeting, Itime,A preliminary review meeting is held and discussions are made.

[Report meeting, I time,Final presentations are made and reports are submitted.

Course open period: October to January

*It depends on divisions which students belong to whether the earned credits are admitted as credits required
for graduation. Please refer to the syllabus of your division.

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course requirements]

[None

[Evaluation methods and policy]

%% Depending on the situation of COVID-19 pandemic, all lectures will be given online and residential
training will be canceled.

It is required to join the residential training. A report meeting is held and comprehensive evaluation
concerning abilities in group discussion to extract or set up challenges and to propose solutions for achieving

gl

Conineto721-1 )+

(1) Category

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Course number U-ENG25 25003 LJ75  U-ENG25 25003 LJ54 U-ENG25 25003 LI71

Course title Instructor's
(and course | 51 FTREECE: (5D name, job title, | Graduate School of Engineering
title in Mathematics for Computation and department | Associate Professor, TAISHI KOBAYASH]|

English) of affiliation

FIEEHE (R (2

59 or below: fail

[Textbooks]

Target year #nd year students or abnv:l Number of credits ‘2 Year/semesters ‘2021/Fim semester

[Not used

Days and periud% Fri.2 klass style ‘ Lecture languaqmimm{ Japanese

[References, etc.]

[Overview and purpose of the course]

This course deals with computer-based numerical calculation methods. The goal is to learn a programming
language in order to develop the ability to use a series of processing methods (such as planning processing
method), create programs, and analyze results.

[Course objectives]

Course objective: By the end of the course, students will be able to use a series of processing methods such as
[planning processing method, create programs, and analyze results.

[Course schedule and contents]

(1) Orientation and terminal operation, 2 classes

Login method of the terminal of the satellite exercise room, how to operate the editor, etc.

(2) Learn the mechanism of numerical calculation, 2 classes

[Understanding the principle of numerical calculation, representation of numbers, errors accompanying
calculation.

(3) Basic programming, 3 classes

[Acquisition of essential items for programming such as input / output, branch, repeat, variable, array,
subprogram and function three times. Task: sum-difference product quotient, sum of sequence, prime number
(4) Applicative programming, 4 classes

Roots of the equation (dichotomy, Newton's method), numerical integration (Simpson method), simultaneous
linear equation (Gauss elimination method), eigenvalue (Jacobi method), differential equation (Runge-Kutta
method) Acquire the basic idea of calculation method and do actual programming.

(5) Constructive programming, 3 classes

[Acquire about several development problems and solutions, and work on issues.

(6) Confirmation of learning attainment, 1 class

Post explanation discussion and review of examination questions to KULASIS.

[Course requirements]

[Recommend taking basic information processing and basic information processing exercises.

[Evaluation methods and policy]

[Grading method]

Grade is based on reports (30%) and one written examination (70%).
[Grading criterion]

Must score 60 or above out of 100 on the reports and written examination
60 or above: pass

Continue to sTEIEHF (B) )L | |

(Reference books)
FINEN T & JSH FORTRAN77S (1 T2 A 4t) ISBN:4781905110, Jit2 Afth TANSI C 12 &
ZRAERTEE AN G2k ERIEHIAR) ISBN:4627093829

[Study outside of class (preparation and review)]

As needed, practice exercises will be conducted in class. Therefore, please go over what you learned after
each class.

(Other information (office hours, etc.))

Lecture is given in Japanese.

*Please visit KULASIS to find out about office hours.




REH

Course number U-ENG25 25003 LJ75  U-ENG25 25003 LJ54  U-ENG25 25003 LJ71

Course title | Instructor's Graduate School of Energy Science
(and course | FHIELEECE (%) name, job title, | Associate Professor, HACHIYA KAN|
title in Mathematics for Computation and department | Graduate School of Energy Science
English) of affiliation Associate Professor,Jun HAY ASHI

FEREF (I2) (2)

[References, etc.]

Year/semesters

Target year knd year students or abovsl Number of credits ‘2 2021/First semester

(Reference books)
Introduced during class

[Study outside of class (preparation and review)]

Days and period4 Tue.1 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

[Overview and purpose of the course]

Learn the basics of FORTRAN and C.
Try to understand the exercises in each lecture.

To acquire the ability of basic computational programing and learn the basic mathematics underlying the
computational programing.

(Other information (office hours, etc.))

[Course objectives]

To acquire the ability of basic computational programing and learn the basic mathematics underlying the
computational programing.

Check KULASIS/Office Hours

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course schedule and contents]

Orientation and Practice of terminal operation, 2times, Lecture on adjust login system of satellite lecture
room; Lecture on the procedure to build up the computational environment

Basics of the numerical computational language, 2times, Lecture on the basics of the numerical computation,
3times, Input/Output; Subroutine; etc.// Exercise of the arithmetic operations, Sequences, etc.

Basic programing, 4times, Lecture on the basics of approximations of roots of the real-valued function
(Newton's method), numerical integration (Simpson Method); Simultaneous equation (Gaussian elimination),
etc.

[Advanced programing, 3times, Lecture on the procedure to built a structure of the complicated issues//
Exercise of advanced programming.

Summary and confirmation, Itime,

[Course requirements]

None

[Evaluation methods and policy]

Comprehensive evaluation of attendance, exercises and examination.

[Textbooks]

Not used

Continue to sHEEHF (T%) (211!

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

REH
Course number U-ENG25 25003 LJ75  U-ENG25 25003 LJ54 U-ENG25 25003 LI71
Course title Instructor's
(and course | G HHEEC: (B 79 - 114 name, job title, | Graduate School of Engineering
title in Mathematics for Computation and department | Associate Professor, TATSUMI KAZUYA
English) of affiliation

TR (K 7-9-1148) (2

[Evaluation methods and policy]

A final examination will be held. In-class reports will be factored in for maximum 40%.

Target year #nd year students or abnv:l Number of credits ‘2 Year/semesters ‘2021/Fim semester

[Textbooks]

Days and periud% Thu.2 klass style ‘ Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

[Not used

This course focuses on the mathematical and numerical methods for numerical computation. We will learn
the mathematical methods to solve mathematical and physical problems by using computers. We will study
the programing language and practice programming to learn and experience the process of how to use a
[program to solve problems, write programs, and analyze the results, and also understand the accuracy and
characteristics of the numerical methods.

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

[Course objectives]

[Understand and learn the basic knowledge, method and skill of mathematical solution for computation,
[planning the numerical method, programming, and analyze the results.

Study and practice the basics of programming (grammar, flowchart, compile, edit, etc).

(Other information (office hours, etc.))

[Course schedule and contents]

Mathematics for numerical simulation (3)
Learn the principle of computation and the mathematical method, and understand the error appearing in the
computation.

Orientation and operating the terminal (1)
Access to the computer in the satellite seminar room and how to use the editor, and compile and run a
[program.

[Basic programming (2)
Learn the basic statements and structure of programming (input, output, loop, parameters, array, sub routine,
function, etc.)

[Applied and practical problems (5)

[We will learn the fundamental method and programming of various numerical methods: solution of equation
(Bisection method, Newton's method), numerical integration (Simpson’ s method), simultaneous equation
(Gaussian elimination), differential equation (Runge-Kutta method), data analysis (least-square method).

Advanced programming (3)
Learn the mathematical method and programming for advanced problems including physical phenomena.

Confirmation of learning attainment. (1)

[Course requirements]

Students are recommended to have completed Information Processing Basics and Exercises in Information

Processing Bs

Continue to EHAF (#%:7-9-11) 2 1|

The order of classes listed above and their timing may differ depending on the year.

*Please visit KULASIS to find out about office hours.




REH

Course number U-ENG25 25003 LJ75  U-ENG25 25003 LJ54  U-ENG25 25003 LJ71

Graduate School of Engineering
Course title | ) Instructor's Professor, MATSUBARA ATSUSHI
(and course | 5[ FIFEECE (B 0 8 - 10 + 12 name, job title, | Graduate School of Engineering
title in Mathematics for Computation and department | Associate Professor, KOUNO DAISUKE]
English) of affiliation Graduate School of Informatics
Associate Professor SAKURAMA KAZUNORI|

TEMET (1 :8-10-1210) (2)

[Study outside of class (preparation and review)]

Target year knd year students or abovsl Number of credits ‘2 Year/semesters |>021/First semester

(Other information (office hours, etc.))

Days and period4 Mon.2 l:lass style Lecture languagewimuﬂim{ Japanese

[Overview and purpose of the course]

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course objectives]

[Course schedule and contents]

,2times,
| 2times,
,3times,
,4times,
| 3times,
,1time,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

Continue to AEHEE (:8-10-128) (2} | |

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

REH KREH
Course number | U-ENG2525004 LI77 U-ENG25 25004 LI71 U-ENG25 25004 LI75 Course number | U-ENG2525004 LI77 U-ENG25 25004 LI71 U-ENG25 25004 LI75
Course title Instructor's Course title Instructor's
(and course | BKL)) %% 1 (BT« AEATEO name, job title, | Graduate School of Engineering (and course | BKL)) %% 1 (BT« AEIEO name, job title, | Graduate School of Engineering
title in Mechanics of Materials 1 and department | Professor, HOUJTYOU MASAKI title in Mechanics of Materials 1 and department | Professor, HIRAKATA HIROY UKI
English) of affiliation English) of affiliation

Target year %nd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/}7351 semester

Target year %nd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/}7;;51 semester

Days and period4 Wed.1 klass style Lecture |lamuigen1imm{ Japanese

Days and period4 Wed.1 klass style Lecture |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

[Course schedule and contents]

, 1time,
,1time,
| 2times,
,1time,
 4times,
, 1time,
,4times,
L 1time,

[Course schedule and contents]

0

[Course requirements]

[Course requirements]

[None

None

[Evaluation methods and policy]

[Evaluation methods and policy]

[Textbooks]

[Textbooks]

[References, etc.]

[References, etc.]

(Reference books)

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.




REH

REH

Course number U-ENG25 25004 LI77 U-ENG25 25004 LJ71  U-ENG25 25004 LJ75

Course number U-ENG25 25004 LI77 U-ENG25 25004 LJ71  U-ENG25 25004 LJ75

Course title Instructor's
(and course | FYL/)2% 1 (M5 0 229K 7740 [name, jobtitle, | Graduate School of Energy Science

title in Mechanics of Materials 1 and department | Professor,IMATANI SHIYOUJT
English) of affiliation

Course title Instructor's
(and course | FYL/)2% 1 (M5 0 229K (KD [name, jobtitle, | Graduate School of Energy Science

title in Mechanics of Materials 1 and department | Associate Professor, ABE MASATAKA|
English) of affiliation

Target year knd year students or abov:I Number of credits ‘2 | Year/semesters ‘202 1/First semester

Target year knd year students or abov:I Number of credits ‘2 | Year/semesters ‘202 1/First semester

Days and period% Wed.1 klass style ‘ Lecture |lznguagmimmb'{ Japanese

Days and period% Wed.1 klass style ‘ Lecture |lznguaqmimmb'{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

[Course schedule and contents]

Concepts of Mechanics of Materials,2times,
Subjects on Simple Stress States,3times,
Strain Energy,2times,

[Bending of Beams,5times,

Complex beams,2times,

L 1time,

[Course schedule and contents]

[Course requirements]

,2times,
,3times,
,2times,
,Stimes,
,2times,
L 1time,

Fundamentals of Mathematics and Physics

[Course requirements]

[Evaluation methods and policy]

[None

[Evaluation methods and policy]

[Textbooks]

ISBN:4-563-03465-7
(Zairyo Rikigaku no Kiso, Shibata, Ohtani, Komai, Inoue, Baifukan) isbn{} {4563034657}

[Textbooks]

[References, etc.]

[References, etc.]

(Reference books)

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 25005 LJ71  U-ENG25 25005 LJ75  U-ENG25 25005 LI77

Course title Instructor's
(and course | F1RL))7% 2 (B 7.,8,9,10) name, job title, | Graduate School of Engineering
title in Mechanics of Materials 2 and department | Agsociate Professor, NISHIKAWA MASAAKI]

English) of affiliation

Target year #nd year students or abnv:l Number of credits ‘2 Year/semesters ‘2021/Second

HRADE2 (1 :7,8,9,1080) (2)

possibly with considerations of short reports (about three times).

(In the cases where the evaluation for short reports are considered, the ratio of the evaluations for regular
examination and short reports is about 9:1.)

[Evaluation standard]

Evaluation is based on class registration guideline.

Days and periud% Fri.2 klass style ‘ Lecture languagwﬁmm{ Japanese

[Textbooks]

[Overview and purpose of the course]

The simplified one-dimensional treatments lectured in Mechanics of Materials 1 are extended to include more
complex two- or three-dimensional problems. Analytical methods for the deformation and the stresses in
various structural members are lectured including the combined stress states.

T. Shibata et al. [Fundamentals of Strength of Materials (Zairyo-Rikigaku no Kiso) | ~ (Baifu-kan) ISBN:
4563034657

[References, etc.]

[Course objectives]

The emphasis is to understand the fundamental concepts and methods for the stress/strain analysis of various
structures or struictural members, by advancing the basic principles given in Mechanics of Materials 1.

(Reference books)
To be referred to during the course

[Study outside of class (preparation and review)]

[Course schedule and contents]

1-2. Beam bending

(Beam bending, Castigliano's theorem)

3-5. Advanced problems of beams

(Statically indeterminate beams, Continuous beams, Curved beams)

6-9. Basics of elasticity

(Combined stress states, Mohr's stress and strain circles, Equilibrium equations, Displacement-strain relations,
Stress-strain relations, Plane stress or strain states, Relation between elastic constants)

10-11. Torsion

(Torsion of circular bars, Coil springs, Combination of bending and torsion)

12. Buckling

(Buckling of column, Instability, Effect of support conditions, Buckling design)

13-14. Axially symmetric problems and bending of plates

(Circular cylinders, Spherical shells, Rotating circular plates, Cylindrical bending, Bending rigidity)
15. Feedback

[Academic achievement assessment: Regular examination

* The order and the hours (weights) for each item are possibly subject to change.

It is highly recommended to make the preparation and review with the specified textbook. Homework (short
reports: about three times) will be assigned.

(Other information (office hours, etc.))

[Course requirements]

[Mechanics of Materials 1, and other subjects such as calculus, linear algebra, mechanics of particles and rigid
bodies.

[Evaluation methods and policy]

[Evaluation method]
Evaluation is based on the mid-term (depending on the situation of the year) and the final examinations,

Continue to ##1%2 (1%:789,108) (2 | |

*Please visit KULASIS to find out about office hours.




Course number U-ENG25 25005 LJ71  U-ENG25 25005 LJ75  U-ENG25 25005 LJ77

Course title Instructor's
(and course | FPRL/12% 2 (% @ 11,126, 59 name, job title, | Graduate School of Engineering
title in Mechanics of Materials 2 and department | Professor,BIWA SHIROU

English) of affiliation

HRNE2 (11,128, F) (2)

[Course requirements]

Understanding of Mechanics of Materials 1 and other basic subjects such as calculus, linear algebra, and
mechanics of particles and rigid bodies is prerequisite.

Year/semesters

Target year knd year students or abovsl Number of credits ‘2 2021/Second semester

[Evaluation methods and policy]

Days and period# Fri.2 klass style ‘ Lecture lamuigedimmim{ Japanese

[Overview and purpose of the course]

Grading is made based on the report assignments (30%) and the final examination (70%), but their weights
are subject to change. Occasional changes will be announced in the class. The total score is evaluated
between 0 and 100 points (the pass mark is 60).

The basic treatments given in Mechanics of Materials 1 are extended to problems such as bending of
statically indeterminate beams, torsion of bars, buckling of columns, cylindrical vessels subjected to internal/
external pressures. More general treatments of stresses and strains and their relations in two- or three-
dimensional cases are also explained.

[Textbooks]

[Course objectives]

T. Shibata et al. [Fundamentals of Strength of Materials (Zairyo-Rikigaku no Kiso) | ~ (Baifu-kan) ISBN:
ISBN4-563-03465-7

The aim of this subject is to understand the analytical methods for structural members subjected to various
types of loading, and the treatments of two- or three-dimensional stresses and strains, based on the basic ideas
learnt in Mechanics of Materials 1.

[References, etc.]

[Course schedule and contents]

(Reference books)
Introduced during class

The following topics are discussed in the lecture, but subject to possible changes according to each year's
situations.

[Week 1: Bending of beams (basic equations, Castigliano's theorem, solution methods)

'Week 2: Complex problems of beams (statically indeterminate beams, curved beams)

Week 3: Fundamentals of elasticity (1) (definition of stress, equilibrium equations)

[Week 4: Fundamentals of elasticity (2) (stresses on an arbitrarily inclined plane, Mohr's circle of stress)
Week 5: Fundamentals of elasticity (3) (principal stresses, correspondence to eigenvalue problems)
(Week 6: Fundamentals of elasticity (4) (definition of strain)

[Week 7: Fundamentals of elasticity (5) (strains in an arbitrary direction, Mohr's circle of strain)

[Week 8: Fundamentals of elasticity (6) (generalized Hooke's law, plane stress/plane strain, relation among
clastic constants)

Week 9: Solution of exercise problems

[Week 10: Torsion of bars (1) (torsion of bars of circular cross-section)

(Week 11: Torsion of bars (2) (coil springs, combined bending and torsion)

Week 12: Buckling of columns (buckling loads, column under eccentric loading, buckling design)

(Week 13: Axially symmetric problems (basic equations, thick-walled and thin-walled cylinders)

Week 14: Bending of plates; Solution of exercise problems

Week 15: Final examination

Week 16: Feedback

[Study outside of class (preparation and review)]

Contents of Mechanics of Materials should be fully reviewed. Reports will be assigned, which need to be
solved as homeworks. In addition, it is desirable that an enrolled student work on the textbook by him/herself
prior or after each lecture.

(Other information (office hours, etc.))

Lectures are given in a black-board style. Students are expected to take the notes to understand the ideas as
well as mathematical derivations, and make questions regarding unclear points.

*Please visit KULASIS to find out about office hours.

Continue to #RAZ2 (@ 11,128 F) @)1 ||
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Course number U-ENG25 25005 LJ71  U-ENG25 25005 LJ75 U-ENG25 25005 LI77 Course number U-ENG25 25007 LJ71  U-ENG25 25007 LJ57 U-ENG25 25007 LI77
Course title Instructor's Course title Instructor's Graduate School of Engineering
(and course | #1F1 )12 2 (BT 5D name, job title, | Graduate School of Energy Science (and course | 24172 2 (K5 “A&ATL0 name, job title, | Professor NAKABE KAZUYOSHI
title in Mechanics of Materials 2 and department | Agsociate Professor, KINOSHITA KATSUYUKI| title in Thermodynamics 2 and department | Graduate School of Engineering
English) of affiliation English) of affiliation Associate Professor, TATSUMI KAZUYA|

Target year %nd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester

Target year %nd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester

Days and period4 Fri.2 klass style ‘Lccmrc |lamuigen1imm{ Japanese

Days and period4 Tue.l klass style ‘Lccmrc |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,3times,
,2times,
L 4times,
4times,
L 1time,
L 1time,

[Course requirements]

None

[Evaluation methods and policy]

[Course objectives]

[Course schedule and contents]

L 1time,
,2times,
,2times,
,6times,
,2times,
L 1time,
, 1time,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[Textbooks]

[References, etc.]

[References, etc.]

(Reference books)

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.




KEH KEH
Course number U-ENG25 25007 LI71  U-ENG25 25007 LI57 U-ENG25 25007 LJ77 Course number U-ENG25 25007 LI71  U-ENG25 25007 LI57 U-ENG25 25007 LJ77
Course title Instructor's Course title Instructor's
(and course| 241777 2 (B © A L0 name, job title, | Graduate School of Engineering (and course | F /)77 2 (T3 J5) name, job title, | Graduate School of Energy Science
title in Thermodynamics 2 and department | Professor,IWAI HIROSHI title in Thermodynamics 2 and department | Professor, KAWANABE HIROSHI
English) of affiliation English) of affiliation

Target year knd year students or abov:I Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

Target year knd year students or abov:I Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

Days and period% Tue.l klass style Lecture |lznguagmimmb'{ Japanese

Days and period% Mon.3 klass style Lecture |lznguaqmimmb'{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]
0

[Course objectives]

[Course schedule and contents]

[Course requirements]

,2~3times,
,2~3times,
,3times,
,2times,

| 2times,
,2times,

, 1time,

[None

[Course requirements]

[Evaluation methods and policy]

[None

[Evaluation methods and policy]

[Textbooks]

[Textbooks]

[References, etc.]

[References, etc.]

(Reference books)

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.

REH

Course number U-ENG25 35008 LJ71  U-ENG25 35008 LI77

Course title . Instructor's Graduate School of Engineering
(and course | FARLEEREA 1 (K% name, job title, | Professor, HIRAKATA HIROYUKI
title in Fundamentals of Materials 1 and department | Graduate School of Engineering

English) of affiliation Associate Professor, SHIMADA TAKAHIRO

MRERZT (EF) (2

[Textbooks]

isbn:4901381008 be sold at FIAM KA 2G0T (http://www.jsms.jp/index.html)

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Fim semester

Lecture Language of iuwm'm{ Japanese

Days and periud% Fri.1 klass style

[Overview and purpose of the course]

Introductory class to teach fundamentals for Material Science.

[Course objectives]

[Course schedule and contents]

Bonding and structure of materials: Crystal structure, defects in crystals, structure and properties of polymers
etc.: 3times

Plastic deformation and fracture: Crystal defect and fracture etc.: 3times

Phase diagram: The phase rule, binary system diagram, ternary phase diagram etc. ,2times
Solidification and phase transformation, deposition etc.: 2times

Processing: Hot and cold processing, recrystallization etc. 1-2times

Steel: Steel processing, material, heat treatment, transformation etc.: 2-3times

feedback lesson: 0-1 time

Confirmation of learning achievement: by reports and a test

[Course requirements]

[None

[Evaluation methods and policy]

reports and a test

r-TTTTTTTTTTTTTTTTTTTTTT Continue to PAEFERF 1 (WF) (21 ')

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

Read the textbooks before each class, and ascertain the knowledge after the class.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.




Course number U-ENG25 35008 LJ71  U-ENG25 35008 LJ77

Course title Instructor's
(and course | FIRIELRE 1 (T3 J50) name, job title, | Graduate School of Engineering
title in Fundamentals of Materials 1 and department | Professor, TAKAGI IKUJT

English) of affiliation

MRERZ 1T (TXE (2)

60_0r ;bc:/c:_ a:s ______________________________
59 or below: fail

[Textbooks]

Year/semesters

Target year knd year students or abovsl Number of credits ‘2 2021/Second semester

Days and period4 Wed.1 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

Others. In addition, printouts will be distributed in class.

[References, etc.]

[Overview and purpose of the course]

In this course, we discuss properties that are important in selecting and using materials, as well as the basic
concepts necessary for understanding these properties, focusing on metal.

(Reference books)
Introuced during class

[Course objectives]

[Study outside of class (preparation and review)]

Course objective: By the end of the course, students will have the basic knowledge they need to pursue
further studies in materials science and they will be able to investigate appropriate materials in
experimentation and design.

Practice problems and their solutions will be discussed in class. Therefore, please go over what you learned
after cach class.

(Other information (office hours, etc.))

[Course schedule and contents]

(1) Structure of matter, 4 classes: Explain the size of the atoms, which are the basis of matter, and their
electron configuration, types of bonds between atoms, the positions of electrons in solid matter, density and
thermal expansion, and so on.

(2) Production of materials, 3 classes: Explain redox and the coagulation of melts, phase equilibrium of
materials comprised of two or more chemical elements, and other information concerning the composition of
materials.

(3) Mechanical properties, 2 classes: Explain properties related to the structural materials used to support
loads such as elastic deformation and plastic deformation, yield strength, creep, and so on.

(4) Change in properties, 2 classes: Explain factors behind the change in the mechanical properties of
materials such as addition of chemical elements, annealing, normalizing, quenching, and so on, as well as the
reasons for these factors.

(5) Functions of materials, 2 classes: Explain the main functional properties of materials such as conduction
of heat and electricity, specific heat, penetration of light, magnetism, and so on.

(6) Resources and recycling, 1 class: Discuss information concerning sustainable development such as
abundance and reserves of chemical elements, recycling of materials, and so on.

(7) Confirmation of learning attainment, 1 class: Post explanation discussion and review of examination
questions on KULASIS.

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course requirements]

[None

[Evaluation methods and policy]

[Grading method]

Grade is based on one written examination.

[Evaluation standard]

Must score at least 60 out of 100 on the written examination

Continue to FRERF 1 (TXEF) (411

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Course number U-ENG25 25009 LI71

Graduate School of Engineering
Professor, TSUCHIYA TOSHIYUKI

Courseftitle | N N » Instructor’s Graduate School of Engineering
(and course | A1l (BT HJH @ AAHFEO name, job title, | Professor, YOKOKAWA RYUUJI
title in Scientific Measurement and department | Graduate School of Energy Science
English) of affiliation Associate Professor, KINOSHITA KATSUYUK]|

Graduate School of Energy Science
Associate Professor, MIYAKE MASAO|

Year/semesters |05 |/First semester

Target year knd year students or abovsl Number of credits ‘2

FHAY (IR FZHFH (2

[Study outside of class (preparation and review)]

NA

(Other information (office hours, etc.))

Days and period4 Fri3 klass style ‘ Lecture larquigevfimmb!{ Japanese

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Overview and purpose of the course]

Basics of scientific insturmentaion is covered.

[Course objectives]

Understanding of the basics of scientific instrumentation in engineering physics.

[Course schedule and contents]

[Units and Standards,2times,Units and Standards

[Measurement uncertainity and its evaluation,3times,Measurement uncertainity and its evaluation
Data processing and statistical analysis,3times,Data processing and statistical analysis

Electrical and tempeature measurement,2times,Electrical and tempeature measurement
Radiation and material measurement,2times,Radiation and material measurement

Mechanical measurement,2times,Mechanical

level of attainment, 1time,level of attainment

[Course requirements]

None

[Evaluation methods and policy]

Examination. Reports are considered also.

[Textbooks]

UNSEAE, MHEPARS, SRARTEEE. HRD). B, RN ERSA T BUNRZRR
(HAEEE) 1SBN:9784254201598

[References, etc.]

(Reference books)
INA

Continue to 5% (HIXE: ¥B58) ()|

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience




Course number U-ENG25 25009 LI71

Graduate School of Engineering
Professor, TSUCHIYA TOSHIYUKI

Coursefitle | . Instructor's Graduate School of Engineering
(and course | 5 1lI°7% (BT X @ ARMEED name, job title, | Professor, YOKOKAWA RYUUII
title in Scientific Measurement and department | Graduate School of Energy Science
English) of affiliation Associate Professor, KINOSHITA KATSUYUK]|

Graduate School of Energy Science
Associate Professor, MI[YAKE MASAO]

Target year )an year students or abovsl Number of credits ‘2 | Year/semesters |>0) | /First semester

FHAF (BIXR: FEEH (2

[References, etc.]

(Reference books)
NA

[Study outside of class (preparation and review)]

INA

Days and period% Fri.3 klass style ‘ Lecture |umuaqvwimmb'{ Japanese

(Other information (office hours, etc.))

[Overview and purpose of the course]

Basics of scientific insturmentaion is covered.

*Please visit KULASIS to find out about office hours.

[Course objectives]

[Courses delivered by instructors with practical work experience]

[Understanding of the basics of scientific instrumentation in engineering physics.

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
[Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning,7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
Presentation, 1time,Based on the exercise, students presents their methods of intrusion detection using
imachine learning, and discuss it with other students and instructors.

[Course requirements]

[None

[Evaluation methods and policy]

Examination. Reports are considered also.

[Textbooks]

N, WG, SRAOTER, T, ERE . hEENR. FERSA . BUNRZRE TRRITAZ
i) I1SBN:9784254201598

Continue to 5% (T EE) )11

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Course number U-ENG25 25012 LJ77 U-ENG25 25012 LJ75 U-ENG25 25012 LJ52

Course title Instructor's
(and course | [E (AP (b T 37 57) name, job title, | Graduate School of Engineering
title in Solid State Physics and department | Professor, NAKAMURA HIROYUK]|

English) of affiliation

Target year #nd year students or abnv:l Number of credits ‘2 Year/semesters ‘2021/Second

EAMEY MIXRF) (2)

[Textbooks]

M. Shiga [Introduction to Solid State Physics for Materials Scientists] ~(Uchidarokakuho) ISBN:
9784753655526 (in Japanese)

Days and periud% Thu.1 klass style ‘ Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

Introduction to microscopic solid state physics

[Course objectives]

Gateway to atomic and electronic theories for meterials

[Course schedule and contents]

Crystal and lattice, Diffraction by crystal, Bonding energy of crystal, 2times, Lattice and crystal structure,
Miller indices, Bragg's law, vanishing rule and structure factor, repulsion and attraction between atoms,
various atomic bonding

[Phonon, 2times, Sound wave in elastic body, dispersion relation, Brillouin zone, acoustic mode and optical
imode, phonon

Introduction to statistical mechanics, Specific heat of solid, 3times, Introduction to statistical mechanics,
Boltzman distribution, entropy, state sum and free energy, Einstein model for specific heat of solid, Debye
model for specific heat of solid, thermal expansion of solid

Introduction to quantum mechanics, 3times, Introduction to quantum mechanics, Shrodinger equation, free
clectron/harmonic oscillator/hydrogen atom, physical quantities and operators

Free electron model. Thermal and transport properties of metal,3times,Density of states, Fermi-Dirac
distribution, electron specific heat, resistivity of metals, Hall effect, thermal conductivity of metals
Electrons in periodic potential, 1time, Effects of periodic potential, energy bands, metal/semiconductor/
insulator

|Assessment, 1time, Assessment

[Course requirements]

None

[Evaluation methods and policy]

Evaluation will be based on a final examination.

Continue to EfF¥IEE (MIXEF) 2)) 1!

[References, etc.]

(Reference books)
C. Kittel [Introduction to Solid State Physics] (Wiley) ISBN:9780471415268

[Study outside of class (preparation and review)]

[Knowledge on quantum mechanics and statistical mechanics is highly helpful.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.




REH

Course number U-ENG25 35013 LJ52  U-ENG25 35013 LJ77

Course number U-ENG25 35013 LJ52  U-ENG25 35013 LJ77

Course title Instructor's
(and course | [ FHAERSSY (BT 1 AH/ATHO name, job title, | Graduate School of Engineering
title in Applied Electromagnetism and department | Associate Professor,SHIKAMA TAIICH]|

English) of affiliation

Course title Instructor's
(and course | [ FH AR (BT 1 AR/MED name, job title, | Graduate School of Engineering
title in Applied Electromagnetism and department | Professor,SUZUKI MOTOFUMI

English) of affiliation

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters |20 1/First semester

Days and period% Tue.l klass style ‘ Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

Days and period4 Tue.l l:lass style ‘ Lecture languagevﬁmmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

The general properties of Maxwell's equations, which form the fundamental laws of electromagnetism, as
well as the generation and propagation of electromagnetic waves and their applications in engineering are
taught in lectures.

[Course objectives]

[Course schedule and contents]

,223times,
,374times,
,224times,
,3?5times,
L 1time,

* To understand the general properties of Maxwell's equations, which form the fundamental laws of
clectromagnetism

* To understand the generation and propagation of electromagnetic waves and the optical properties of
matter

* To understand how electromagnetic phenomena are applied in engineering

[Course schedule and contents]

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

The lecturer instructs students by deciding on the order and frequency (15 sessions in total) in which the
following items will be taught, based on each student's background and level of understanding.

(1) Maxwell's equations and their general properties [3-4 sessions]

Maxwell's equations and other basic matters are reviewed.

(2) Generation and propagation of electromagnetic waves [5-6 sessions]

The propagation of electromagnetic waves in a vacuum and waveguide, polarization of electromagnetic
waves, radiation of electromagnetic waves from charged particles that undergo accelerated motion and other
related matters are explained.

(3) Reflection, refraction and diffraction of electromagnetic waves [4-5 sessions]

Matters such as the laws of reflection and refraction at dielectric boundaries; absorption, refraction,
dispersion, and reflection of electromagnetic waves based on oscillator models; group velocity and phase
velocity; diffraction of electromagnetic waves; and optical properties of metals, plasma, and other materials
are explained.

(4) Application and development in physical engineering [1-2 sessions]

The development and application of electromagnetic waves in engineering are explained.

Continue to SBEMTE (HF < FEER) (211!

ICAEMSY BT 2EER 2

[Course requirements]

[knowledge in vector analysis.

KREH
Course number U-ENG25 35013 LJ52  U-ENG25 35013 LI77
____________________________________ Course title Instructor's
— — - : - . . (and course | JS I AREAC (T3S name, job title, | Graduate School of Engineering
The subject is based on the continuation of electromagnetism, differential and integral calculus, and linear title in Applied Electromagnetism and department | Professor, SAITOU MANABU
algebra, classes offered by the Faculty of Integrated Human Studies. Students are required to have basic English) of affiliation

[Evaluation methods and policy]

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Fim semester

Evaluation is based on the combined grade for tests and submitted materials.

Days and period% Tue.l klass style ‘ Lecture languagmimm{ Japanese

[Textbooks]

[Overview and purpose of the course]

Others; printouts are distributed in lectures when needed.

[References, etc.]

[Course objectives]

(Reference books)
Introduced during teaching sessions

[Study outside of class (preparation and review)]

* Students must prepare for and review lecture materials distributed in teaching sessions.
« When appropriate, students are asked to submit reports and assignments demonstrating their learning from
preparation and review.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning,7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
Presentation, Itime,Based on the exercise, students presents their methods of intrusion detection using
[machine learning, and discuss it with other students and instructors.

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

Continue to [SAEMTE (T2F) (2)) | |




REH

ERARHERE (L3R @)

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 25014 LJ52  U-ENG25 25014 LJ57 U-ENG25 25014 LJ75

Course title i Instructor's Graduate School of Engineering
(and course | [5T TR (b 3 J55) name, job title, | Professor, KANNO IKUO

title in Atomic Physics and department | Graduate School of Engineering
English) of affiliation Associate Professor, MAJIMA TAKUYA

Target year knd year students or abovsl Number of credits ‘2 | Year/semesters |5021/Second semester

Days and period# Fri3 klass style ‘ Lecture urquagewimm{ Japanese

| [Overview and purpose of the course]

Students are first given an overview of physical phenomena that lead to the discovery of quantum mechanics.
[Following this, an introduction to quantum mechanics is given using concrete examples to provide a clear
outline of various phenomena in the microscopic world, such as atoms and molecules, and the laws that are
derived from them.

[Course objectives]

Targets include understanding phenomena that cannot be described in classical physics, understanding
various laws in the microscopic world that relate to atoms and molecules, and acquiring basic knowledge for
[quantum mechanics.

[Course schedule and contents]

[Atomic theories, 1 session: atomic theory of natural philosophy, atomic theory of chemistry, atoms and nuclei,
structure of nuclei and elementary particles, current image of elementary particles

Kinetic theory of gases, 2 sessions: atomic theory of chemical reactions, basic assumptions of the kinetic
theory of gases, pressure and temperature of gases, specific heat of matter, law of the distribution of energy,
and velocity of molecules

Heat radiation and energy quantum, 2 sessions: properties of heat radiation, Stefan-Boltzmann law, Wien's

1 law, classical radiation formulas (Rayleigh-Jeans, Wien), Planck's radiation formula and energy

disp
quantum

Photons and electrons, 2 sessions: electrons and their particle properties, the discovery of electrons, beta
particles, photons: light particulates, photoelectric effect, Compton effect

[Atomic models and the quantum condition (old quantum theory), 1 session: theory on the structure of
electrons and atoms, Thomson and Nagaoka' s atomic models, discovery of the atomic nucleus/Rutherford”
s atomic model, Bohr's atomic model

Wave function and uncertainty principle (introduction to quantum mechanics), 1 session: fluctuation of
electrons, de Broglie wave, double-slit experiment, interpretation of wave function

Schrodinger equation and its solution, 2 sessions: operator, expected value, time-independent Schrodinger
equation, steady state, eigenvalue equation, square-well potential

[Quantum mechanical description of a hydrogen atom, 3 sessions: spherical coordinate system, particle in a
central potential, angular momentum operator, spherical harmonics, wave function, and energy level of a
hydrogen atom

Confirmation of learning achieved, 1 session: the degree of learning achieved so far is confirmed

Continue to BF4ES (MIZER) 211

RFIMEY MIXERF) (2)

[Course requirements]

Classical mechanics, electromagnetism, thermodynamics

[Evaluation methods and policy]

Course number U-ENG25 35018 LJ75 U-ENG25 35018 LJ77 U-ENG25 35018 LI71

Course title Instructor's

(and course | YT 1 (B FEFTED name, job title, | Graduate School of Engineering
title in Quantum Physics 1 and department | Professor,SUZUKI MOTOFUMI
English) of affiliation

Students are evaluated through a test. A raw score is given as their evaluation.

Target year Frd year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

[Textbooks]

[Not used

[References, etc.]

(Reference books)
Others; Hatakeyama, A., Ryoushirikigaku, (Nihon Hyouronsha, 2017) ISBN-10: 4535860411,
[Mafune, F., Ryoushi kagaku—kiso kara no apuroochi,, (Kagaku-Dojin, 2007) ISBN-10: 4759810846,
[Kikuchi, K., Genshi butsurigaku—bishiteki butsurigaku nyuumon, (Kyoritsu Shuppan, 1969) ISBN-10:
4320030478,
etc.

(Related URLs)

()

[Study outside of class (preparation and review)]

Students should read materials such as introductory books on topics covered in lectures to gain an
understanding of how the study of physics has emerged throughout history.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Days and period% Fri.3 klass style ‘ Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

In this subject, lectures focus on helping students understand the main concepts underlying quantum
mechanics and quantum statistical mechanics, as well as deepening their quantum mechanical understanding
of the structure of an atom, structure of a molecule, and the electronic structure of a solid material.

[Course objectives]

To master the main concepts underlying quantum mechanics and quantum statistical mechanics, and to
deepen one's quantum mechanical understanding of the structure of an atom, the structure of a molecule, and
the electronic structure of a solid material.

[Course schedule and contents]

(1) Development of quantum mechanics [1-2 weeks]

Students receive an overview of Rutherford's atomic model and its difficulties, Bohr's atomic model,
experimental facts that show light particulates and the fluctuation of electrons, etc. In addition, students
develop an understanding of the limits of classical mechanics and the necessity of quantum mechanics.

(2) Principles of quantum mechanics [4 weeks]

Students are introduced to wave functions and the Schrodinger equation. Further, students gain an
understanding of differences between classical mechanics and quantum mechanics by studying the
interpretation and properties of wave functions, expected values of physical quantities, and the properties of
operators that reveal observable physical quantities. By examining the eigenvalues of operators and the
properties of eigenfunctions, students also develop an understanding of the superposition principle of wave
functions.

(3) Motion in one dimension [2-3 weeks]

Students are asked to think about the motion of a one-dimensional free particle when there is no external field.
By examining the motion of particles when potential hills are present, and studying reflection via potential
hills and the transmission phenomena of potential hills, students also gain an understanding of the tunneling

effect. In addition, the bound state is explained using the square-well potential as an example.

(4) Harmonic oscillator [2-3 weeks]

Students review harmonic oscillation in classical mechanics and derive the wave function of a one-
[dimensional harmonic oscillator. Based on this, students are asked to think about the motion of a
multidimensional harmonic oscillator and are given an explanation of the Einstein model of specific heat.
(5) Hydrogen atom [4 weeks]

Students are asked to think about motion in a spherically symmetric field using a hydrogen atom as an
example. Next, polar coordinates are introduced to allow students to separate a wave function into angular
and radial parts. Then, an explanation is given on angular momentum in quantum mechanics. Following this,
students are asked to obtain the wave function of a hydrogen atom and are given an explanation of the

Continue to EFIEF 1 : #E5H) 2 V!




EFIMEFT (: FESFH 2

spectrum of a hydrogen atom. Based on the outcome of these activities, the wave function of a multi-electron
atom is then examined generally, and an explanation is given on atomic analyses performed via atomic
spectroscopy and Auger electron spectroscopy. In addition, students also gain an understanding of the origin
of covalent bonds using a hydrogen molecule as an example.

[Course requirements]

None

[Evaluation methods and policy]

[Evaluation method]
Evaluation is conducted through a short-answer test.
[Evaluation criteria]
Students must obtain at least 60 out of 100 marks in the short-answer test
60 marks or above: Pass
59 marks or below: Fail

In addition, up to 30% of the report assignments given during teaching sessions may be added to the above
evaluation.

[Textbooks]

Others; none

[References, etc.]

(Reference books)
Others; there are many textbooks, but any basic textbook will suffice.

[Study outside of class (preparation and review)]

* Students must prepare for and review lecture materials distributed in teaching sessions.
« When appropriate, students are asked to submit reports and assignments demonstrating their learning from
preparation and review.

(Other information (office hours, etc.))

Students are divided into two classes, and lectures on the above contents are given in the same time slots.

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

Continue to SFHES1 (1 ¥EFH) 3)) 1|
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(3) Details of practical classes delivered based on instructors’ practical work experience

REH
Course number U-ENG25 35018 LJ75  U-ENG25 35018 LJ77 U-ENG25 35018 LI71 Course number U-ENG25 35018 LJ75  U-ENG25 35018 LJ77 U-ENG25 35018 LI71
Course title Instructor's Course title Instructor's
(and course | it FAHIAE 1 (B © AEIED name, job title, | Graduate School of Engineering (and course | Bt FHHIE 1 (MBS CIEHD name, job title, | Graduate School of Engineering
title in Quantum Physics 1 and department | Associate Professor, NAKAJIMA KAORU title in Quantum Physics 1 and department | Agsociate Professor, MIYADERA TAKAYUKI|
English) of affiliation English) of affiliation

Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Fim semester

Days and period4 Fri.3 klass style ‘Lccmrc |lamuigea1immim{ Japanese

[Overview and purpose of the course]

Days and period% Fri.2 klass style ‘ Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

[Course objectives]

Quantum theory is one of the most successful theories in the modern physics. It explains well a lot of peculiar
[phenomena which can not be understood within the classical theory. The main purpose of this course is to
understand the fundamental mathematical structure of the quantum theory.

'We may use online materials. Check PandA in advance.

[Course objectives]

[Course schedule and contents]

0

An important purpose of this course is to understand the fundamental mathematical structure of the quantum
theory. In addition one is hoped to become capable to calculate some basic properties of a quantum
[mechanical particle on one-dimensional space.

[Course schedule and contents]

[Course requirements]

None

[Evaluation methods and policy]

examination and homework

[Textbooks]

[References, etc.]

(Reference books)

Introduction. Wave mechanics and matrix mechanics.

Mathematical structure of quantum theory (1) State and observable.

Mathematical structure of quantum theory (2) Hilbert space and state vectors.
Mathematical structure of quantum theory (3) operators and observables
Mathematical structure of quantum theory (4) Schroedinger equation and time evolution
One particle on one-dimensional space (1) classical theory and its quantization

One particle on one-dimensional space (2) CCR and Robertson's uncertainty relation
Potential problem (1) General theory

Potential problem (2) General theory and its mathematical addendum

10. Square well potential

11. Box potental

12. Scattering theory

13. Harmonic oscillator (1)

14. Harmonic oscillator (2)

15. Summary

XN AW =

R

[Course requirements]

[Study outside of class (preparation and review)]

Classical mechanics, Linear algebra

[Evaluation methods and policy]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Evaluation method]
Evaluation will be based on reports.
[Evaluation policy]

Continue to 74121 (HEF) (® (2411
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The result of reports should be 60 and above out of 100.
60 and above: Passed
59 and below: Failed

Course number U-ENG25 45019 LI77 U-ENG25 45019 LI71  U-ENG25 45019 LJ75

[Textbooks]

Course title Instructor's
(and course | 5t T-HJE%E 2 (%) name, job title, | Graduate School of Engineering
title in Quantum Physics 2 and department | Professor, HASUO MASAHIRO

English) of affiliation

[Not used

Target year )mh year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Firs[ semester

Days and period% Wed.1 klass style ‘ Lecture |lznguaqmimm{ Japanese

[References, etc.]

[Overview and purpose of the course]

(Reference books)
[Modern Quantum Mechanics (J.J.Sakurai) isbn{} {9780805382914} isbn{} {9781292024103}
Lectures on Quantum Theory (C.J. Isham) isbn{} {1860940013}

[Course objectives]

[Study outside of class (preparation and review)]

Clarify what you have learnt and what you do not understand. Solve a problem set which will be distributed.

[Course schedule and contents]

(Other information (office hours, etc.))

Send an email.

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

,3times,
,3times,
,122times,
,122times,
,2times,
,3times,

, [time,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 45019 LJ77 U-ENG2545019 LJ71  U-ENG25 45019 LI75

Course title Instructor's
(and course | it FIFE 2 (BT (RSO name, job title, | Graduate School of Engineering
title in Quantum Physics 2 and department | Agsociate Professor, MIYADERA TAKAYUK]|

English) of affiliation

SFIEZ2 MRF) &R 2

[Textbooks]

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and periud% Tue.l klass style ‘ Lecture languagmimm{ Japanese

[Not used

[References, etc.]

[Overview and purpose of the course]

Quantum theory is an astonishing theory. It describes perfectly a lot of phenomena inspite of its peculiar
imathematical formulation.

[An important purpose of this course is to understand the formulation and to become capable to manipulate it.
'We may use online materials. Check PandA in advance.

(Reference books)
Modern Quantum Mechanics (J.J.Sakurai) isbn{} {9780805382914} isbn{} {9781292024103}
Lectures on Quantum Theory (C.J. Isham) isbn{} {1860940013}

[Study outside of class (preparation and review)]

[Course objectives]

Solve a distributed problem set.

To understand the fundamental structure of quantum theory.
To be able to calculate some properties of quantum mechanical particle in three dimensional space.

(Other information (office hours, etc.))

[Course schedule and contents]

Fundamental framework

. Angular momentum (1)

Angular momentum (2) generator of space rotation
Eigenvalue of Angular momentum operator. SU(2) and SO(3)
Spin

Central potential

Hydrogen atom

. perturbation theory (1)

. perturbation theory (2)

10. Heisenberg equation

11. Interaction picture

12. Bell's inequality

13. Mixed state

14. Many particle and Quantum field

15. Applications to quantum information

TENe R oo

Send an email.

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course requirements]

Quantum Physics 1

[Evaluation methods and policy]

[Evaluation method]
Evaluation will be based on reports.
[Evaluation policy]
The result of reports should be 60 and above out of 100.
60 and above: Passed

Continue to 74122 (HEF (@ (2411

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’” practical work experience
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Course number U-ENG25 35020 LI71

Course number U-ENG25 35020 LI71

Course title Instructor's

(and course | iififh /)% (T 3) name, job title, | Graduate School of Energy Science
title in Continuum Mechanics and department | Professor,IMATANI SHIYOUJT
English) of affiliation

Course title Instructor's

(and course | iHififAh /)% (K%) name, job title, Institute for Frontier Life and Medical Sciences|
title in Continuum Mechanics and department | Professor, ADACHI TAIJT

English) of affiliation

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester

2021/Second semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters

Days and period% Fri.3 klass style ‘ Lecture |lznguagmimmb'{ Japanese

[Overview and purpose of the course]

Days and period4 Tue.3 l:lass style ‘ Lecture languagewimmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

This lecture provides an introduction to the theory of continuum mechanics for its application to the fields of
bioengineering and biomedical engineering.

[Course objectives]

[Course schedule and contents]

Basic assumptions, 1 times,
[Vectors and tensors,2times,
[Fundamental laws,2 times,
Constitutive framework,3times,
Potential theories,2times,
(Wave motions,2times,
Stabilities,2times,
Examination,| times,

Students will be able to understand tensor analysis and continuum mechanics, and to apply them in modeling
of living tissues and cells.

[Course schedule and contents]

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

1) Introduction to continuum mechanics

2) Mathematical preliminaries
[Matrix algebra, Index notation, Summation convention, Eigenvalues and eigenvectors

3, 4) Vectors and tensors
Cartesian tensors, Scalar and vector products, Dyadic product, Coordinate transformation,Invariants, Nabla
operator, Divergence theorem

5, 6) Kinematics
Bodies and configurations, Displacement, Strain tensor, Compatibility, Material time derivative

7, 8) Stress and equilibrium
Force and stress, Stress tensor, Traction, Cauchy stress, Principal stresses, Equation of equilibrium

9, 1 0) Conservation Laws and governing equations
Mass conservation, Linear and angular momentum, The first law of thermodynamics for continua

11, 12) Constitutive models
Constitutive equations, Stress-strain relationship, Linear elasticity, Newtonian viscous fluids,Material
symmetry, Biological tissues

13, 14) Boundary value problems
Differential equations with a set of boundary conditions, Navier-Stokes equation, Navier's equation

1 5) Feedbacks
[ Application of continuum mechanics to the analyses of biological tissues, Introduction to biomechanics

Continue to EfH&NE (1§) 2)4 |

[None

KREH
EikhE (B (2) Course number | U-ENG25 35023 LI71  U-ENG25 35023 LI77 U-ENG25 35023 LI28
T i T e e Course title . Instructor's Graduate School of Engineering
[Course requirements] (and course | T % LF— 2R T (BT%) name, job title, | Professor, NAKABE KAZUYOSHI
title in Energy Conversion and department | Graduate School of Energy Science
English) of affiliation Associate Professor,Jun HAY ASHI
[Evaluation methods and policy]

Exam 100 (+ Reports max 10)

[Textbooks]

Instructed during class

[References, etc.]

(Reference books)
Introduced during class

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021 /First semester

Days and period4 Fri.2 klass style ‘Lccmrc |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Various energy sources and energy conversion systems will be outlined. Also, basic matters on energy
conversion processes and thermodynamics treatments for the effective use of energy will be lectured.

[Course objectives]

[From this class, fundamental issues related to energy conversion engineering are learned, as well as a target is
put in the current situation of energy resources, latest technologies of energy conservation and new energy
system, environmental measures are comprehensible.

[Course schedule and contents]

Energy source and energy conversion system,3?4times,* Energy resources
,324times,
,374times,
,324times,

[Course requirements]

[Knowledge of thermodynamics is required.

[Evaluation methods and policy]

[Achievement will be synthetically evaluated from attendance, report and final examination.

[Textbooks]

[Nothing. Print material is properly distributed.

[References, etc.]

(Reference books)
It will be introduced, if necessary.

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 35023 LJ71  U-ENG25 35023 LJ77 U-ENG25 35023 LJ28

Course title . Instructor's Graduate School of Engineering
(and course | T3 )L F—ZE T4 (J51) name, job title, | Senior Lecturer, KAWARA ZENSAKU|
title in Energy Conversion and department | Graduate School of Engineering
English) of affiliation Professor, YOKOMINE TAKEHIKO|

REH
Course number U-ENG25 35024 LJ71 U-ENG25 35024 LJ77
: Graduate School of Engineering
Course title N Instructor's Senior Lecturer, NAKANISHI HIROAKI
(and course | {iRH .27 (K% name, job title, | Graduate School of Engineering
title in Vibration Engineering and department | Professor, KOMORI MASAHARU
English) of affiliation Graduate School of Engineering
Professor, MATSUBARA ATSUSHI

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester

Year/semesters |05 /Second semester

Target year ‘lrd year students or abowl Number of credits ‘2

Days and period% Mon.1 klass style Lecture |lznguagmimmb'{ Japanese

[Overview and purpose of the course]

Days and period4 Wed.1 l:lass style Lecture languagewimmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

[Course schedule and contents]

,2times,
 4times,
,2times,
,3times,
,3times,
, 1time,

[Course schedule and contents]

[Course requirements]

,3times,
,3times,
, Itime,
,4times,
,3times,
,1time,

[None

[Course requirements]

[None

[Evaluation methods and policy]

[Evaluation methods and policy]

[Textbooks]

[Textbooks]

[References, etc.]

(Reference books)

[References, etc.]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

(Reference books)

Continue to fRBITF () (2)1 | |
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[Study outside of class (preparation and review)]

KREH
Course number | U-ENG25 35024 LI71 U-ENG25 35024 L177
Course title . Instructor's Graduate School of Engineering
(and course | i) T2% (5%) name, job title, | Agsociate Professor,AOI SHINYA
title in Vibration Engineering and department | Graduate School of Engineering
English) of affiliation Professor,SENDA KEI

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Target year %nd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/}7;;51 semester

Days and period4 Thu.1 klass style Lecture |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course objectives]

[Course schedule and contents]

L 1time,

,2times,
,2times,
| 2times,
,2times,
,3times,
,3times,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.




REH

Course number U-ENG25 35025 LJ77  U-ENG25 35025 LJ71

Course title § Instructor's Graduate School of Engineering
(and course | HIfHl 2% 1 (BT X5 : A/ATHO  |name, jobtitle, | Professor, MATSUNO FUMITOSHI
title in Control Engineering 1 and department | Graduate School of Engineering
English) of affiliation Associate Professo, ENDO TAKAHIRO

REH
Course number U-ENG25 35025 LJ77  U-ENG25 35025 LJ71
Courssitite L N N Instructor's Graduate School of Informatics
(and course | filfHl 2% 1 (BT RS 0 2FHED  [name, jobtitle, | Professor,0OTSUKA TOSHIYUKI
title in Control Engineering 1 and department | Graduate School of Informatics
English) of affiliation Associate Professor, SAKURAMA KAZUNORI

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters |20 1/First semester

Days and period% Thu.1 klass style ‘ Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

Days and period4 Thu.1 l:lass style ‘ Lecture languagevﬁmmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

Control Engineering provides a methodology of controlling various systems including mechanical ones in a
systematic way. Its major part consists of both Classical Control Theory and Modern Control Theory. This
class describes the fundamentals of Classical Control Theory.

[Course objectives]

[Course schedule and contents]

L 1time,
,3times,
,2times,
,2-3times,
,3times,
,2-3times,
, Itime,

The course goal is to understand the basic concepts of Classical Control Theory such as transfer functions,
frequency responses and stability.

[Course schedule and contents]

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

Introduction, 1time, The basic idea of Control Engineering such as the purpose and methods of control is
described through various real world examples.

Representation of dynamical systems,2-3times,Mathematical description of systems is developed first. Then,
the concept of Transfer Functions is introduced based on Laplace Transform, and Block diagram
representation is shown.

Responses of dynamical systems,3times, Time responses of linear systems are shown. Stability of systems and
Stability tests are described.

Properties of feedback systems,2-3times,Basic properties such as steady state characteristics of feedback
control systems and Root Locus are explained.

[Frequency responses,3-4times, The concept of Frequency responses, Bode diagrams, Vector locus are
introduced. The stability test of feedback systems based on the frequency responses is explained.

[Design of control systems,2times,Basic components of classical controller design methods such as Phase lead,
Phase Lag, and PID compensation are described.

[Course requirements]

Elementary knowledge of Laplace Transform is required.

[References, etc.]

[Evaluation methods and policy]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Scores of quizzes, reports and the regular examination are taken into account.

Continue to HIHTF1 (T FED) 017!
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FETIF1 (IR FEER) (2) Course number | U-ENG25 35025 LI77 U-ENG25 35025 LI71
____________________________________ Course title Instructor's
[TextPooks] _ i _ _ : (and course | fillfHl T 1 (59 name, job title, | Graduate School of Engineering
T. Sugie, M. Fujita: Introduction of Feedback Control. Corona Publishing Co. Ltd. isbn{} {9784339033038} title in Control Engineering 1 and department | Agsociate Professor, MARUTA ICHIROU
English) of affiliation

[References, etc.]

(Reference books)
T. Sugie, H. Kajiwara: Exercises in System Control Engineering. Corona Publishing Co. Ltd. isbn{} {
9784339033069}

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Fim semester

Days and period% Mon.3 klass style ‘ Lecture languagmimm{ Japanese

(Related URLS)

[Overview and purpose of the course]

(none)

Control engineering consists of theory and methodology to design control systems. It includes the classical
control theory to design feedback control systems based on transfer functions and frequency response.

[Study outside of class (preparation and review)]

[Course objectives]

The goal of this course is to understand the classical control theory and the related methodologies to design
feedback control systems based on transfer functions and frequency response.

(Other information (office hours, etc.))

[Course schedule and contents]

Some parts of the above contents may be skipped/added depending on the course schedule of the year.

*Please visit KULASIS to find out about office hours.

1. Introduction

History and background of control engineering
2-5. Dynamical systems and transfer functions

Basic knowledge on dynamical systems, ordinary differential equations, transfer functions and block
diagrams
6-8. Transit response and stability

Stability of dynamical systems, transit response, steady response and Routh-Hurwitz stability criteria
9-10. Frequency response

Basic knowledge on frequency response using Bode plots and vector locus
11-13. Characteristic of feedback control systems

Performance criteria of feedback control systems using Nyquist's stability criteria and the root locus method.
14-15. Design of feedback control system,

How to design feedback control system using phase-lead compensation, phase-lead-lag compensation and
PID control

[Course requirements]

Complex function theory, Ordinary differential equation theory

[Evaluation methods and policy]

Evaluation will be based on the final examination which determines the degree of comprehension of the basic
concepts and the design theory of feedback systems.
Also, the reports and assignments will be added up to one third of the points lost in the final examination.

[Textbooks]

T. Sugie and M. Fujita [Introduction to feedback control]  (Corona Publisher) ISBN:4339033030 (in
Japanese)

Continue to HHITH 1 (F) ()L | |
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[References, etc.]

(Reference books)
Introduced during class

[Study outside of class (preparation and review)]

To read through textbooks as the lecture progresses.
Also, review the parts of the textbook instructed according to the achievement level of the assignments.

(Other information (office hours, etc.))

Feedback on lecture understanding is made from time to time according to the degree of achievement of the
assignments.

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 35027 LI71

Course title Instructor's Graduate School of Engineering
(and course | fillfl -2 2 (%) name, job title, | Professor, MATSUNO FUMITOSHI
title in Control Engineering 2 and department | Graduate School of Engineering
English) of affiliation Associate Professo, ENDO TAKAHIRO

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

Days and period% Wed.3 klass style ‘ Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

L 1time,
,2times,
,2times,
| 2times,
L 1time,
,2times,
,2times,
| 2times,
, 1time,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 35027 LI71

Course title Instructor's

(and course | fil| I T.7% 2 (%) name, job title, | Graduate School of Engineering
title in Control Engineering 2 and department | Professor, FUITMOTO KENJI
English) of affiliation

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

FETE2 & @)

[Evaluation methods and policy]

The points will be evaluated based on the score of the paper test. The report assignment and attendance point
may adds auxiliary points. The goal of this course is to understand the outline of the modern control and to
acquire the ability to design the control system.

[Textbooks]

Days and periud% Thu.2 klass style ‘ Lecture languagmimm{ Japanese

[Overview and purpose of the course]

This course treats modern control theory based on state-space models of dynamical systems. It includes
modeling, analysis and synthesis methods of feedback control systems.

[Course objectives]

Students will learn state-space equations, stability analysis, feedback controller synthesis and observer design.

[Course schedule and contents]

The basic schedule of the course is as follows.

Introductions

Ordinary differential equations and state-space equations
Eigenvalues, eigenvectors and systems

Solutions of state-space equations

Stability

Transfer functions and realization theory

Controllability

Observability

Coordinate transformation and canonical decomposition
10. Controllability canonical form

11. Observability canonical form

12. State feedback control

13. State observers and output feedback control

14. Optimal control and Kalman filters

15. Summary

WXk

[Course requirements]

Students are required to take basic knowledge of linear algebra and differential equation theory. I is also
preferable to take Control Engineering 1.

Continue to FIH1T¥2 (F) ()L | |

[Not used

[References, etc.]

(Reference books)
Introduced during class

[Study outside of class (preparation and review)]

'We will give a report for each unit. Review is necessary after every lecture.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 35030 LI71

Course number U-ENG25 35035 LJ75

Course title Instructor's

(and course | /i 1.2 (B¥) name, job title, | Graduate School of Engineering

title in Production Engineering and department | Associate Professor,IZUI KAZUHIRO)
English) of affiliation

Course title Instructor's Graduate School of Engineering
(and course | 5 SHYITEE (M%) name, job title, | Professor,INUI HARUYUKI

title in Physics of Crystal Properties and Imperfections|and department | Graduate School of Engineering
English) of affiliation Associate Professor,KISHIDA KIYOUSUKE

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

2021/First semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters

Days and period% Wed.2 klass style ‘ Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

Days and period# Fri.l klass style ‘ Lecture lamlligevﬁmmiw{ Japanese

This course deals with how to construct and operate a manufacturing system of a mechanical product.

[Overview and purpose of the course]

[Course objectives]

The goal is to understand the concept of a manufacturing system, and to become able to handle related basic
decision-making problems.

Dislocations are the most important lattice defects that strongly affect various propieties, especially
mechanical properties of crystalline materials. In this course, fundamental properties of dislocations as well
as basics of elasticity will be lectured.

[Course schedule and contents]

[Course objectives]

Introduction, 1time, The overall concept of a manufacturing system is given.

Industrial Economics,2times,After introducing the concept of the manufacturing cost and cash flow, how to
make decisions using the concept (for example, the DCF method for investment decisions) is addressed.
[Production amp Operations Management,2times,Demand forecasting, production planning, inventory
[management, MRP, JIT, etc. are covered.

,3times,

Production Scheduling,2times,Basic approaches for single machine scheduling, flow shop scheduling, job
shop scheduling, and project scheduling are introduced.

[Plant Layout amp Line Blancing,2times,Basic approaches for plant layout and line balancing are introduced.
Industrial Engineering,2times, After introducing the principles of motion economy, the approaches for process
analysis, human-machine analysis, Therblig analysis, standard time setting, etc. are addressed.

L 1time,

This class aims to help students to acquire fundamental understandings of dislocations and also to acquire
ways to understand mechanical properties of crystalline materials based on dislocation theory.

[Course schedule and contents]

(1) Introduction to dislocations [1 week]:

(2) Basics of elasticity theory [5 weeks]

(3) Elastic properties of dislocations [2 weeks]
(4) Motion of dislocations [2 weeks]

(5) Force on dislocations [4 weeks]

(6) Feedback [1 weeks]

[Course requirements]

[Course requirements]

None

[None

[Evaluation methods and policy]

[Evaluation methods and policy]

The regular examination, in-class examinations and reports are taken into account.

[Textbooks]

Evaluation will be based on one (or two) written examination(s). Attendance and daily reports may be
considered in grading determination.

[Not used

[Textbooks]

[References, etc.]

Hand out materials will be provided during the lecture.

(Reference books)

[References, etc.]

[Study outside of class (preparation and review)]

Homework problems are assigned.

(Other information (office hours, etc.))

The topics covered may be modified from the plan according to the actual schedule.

*Please visit KULASIS to find out about office hours.

(Reference books)
EARFR Thshzam Al (77 7'%) I1SBN:4750702315
J.P. Hirth and J. Lothe [Theory of Dislocations] ~(McGraw-Hill) ISBN:TY86299777
J.P. Hirth and J. Lothe [Theory of Dislocations, 2nd ed.]  (Wiley) ISBN:047109125
SERAHE TREPRAEaRl  (387) ISBN:9784339042870
SEHRANE L THRP 2O S (BSEAE) ISBN:4563034657

Continue to #E&MHF MIx) ()1 ||
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[Study outside of class (preparation and review)]

To review contents covered in the previous lecture.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 35036 LJ76  U-ENG25 35036 LJ62 U-ENG25 35036 LI75

Course title § Instructor's Graduate School of Engineering

(and course | FARMHES: (50 name, job title, | Professor, TAKAGI IKUJI

title in Physical Chemistry of Materials and department | Graduate School of Engineering
English) of affiliation Associate Professor, TAISHI KOBAYASHI

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and period% Wed.2 klass style ‘ Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

This course deals with physicochemical information on nuclear energy materials such as production of fuel
and sound of materials, ining their principles and practical examples.

[Course objectives]

Course objective: By the end of the course, students will have knowledge of fission reactors and nuclear
fusion reactors in terms of physical chemistry, for instance, thermodynamics, reaction velocity, and mass
transfer.

[Course schedule and contents]

(1) Overview of nuclear energy materials, 1 class

Provide an overview of nuclear energy materials and the various steps of the nuclear fuel cycle (mining and
refinement of nuclear fuel resources, production and burning of nuclear fuel, storage and reprocessing of
spent fuel, treatment and disposal of radioactive waste).

(2) Isotope separation and enrichment, 2 classes

Explain the principles (gaseous diffusion process, centrifugal separation process) and methods (separative
'work units, enrichment cascade) of isotopes such as uranium.

(3) Reaction kinetics, 2 classes

[Provide an overview of thermodynamics and reaction kinetics and explain order of reaction and rate constant
determination methods, along with the influence of temperature.

(4) Soundness of nuclear reactor materials, 2 classes

Outline the structure of nuclear reactors from the perspectives of materials and cross-sections and explain the
influence of radiation damage and corrosion on the soundness of materials, as well as the causes of and
strategies for dealing with these phenomena.

(5) Nuclear fusion reactor fuel and materials, 3 classes

Explain the structure of nuclear fusion reactors from the perspectives of materials and cross-sections and
explain the production and permeation leakage of the hydrogen isotopes that fuel nuclear fusion reactors, as
well as the radioactivation of structural material.

(6) Materials and radiation, 2 classes

[Discuss the radiation effect as a problem common to all nuclear energy materials and explain the influence of
material properties and radiation.

(7) Oxides and nuclear fuel, 2 classes

Explain the behavior of nuclear fuel and fission products in reactors using oxygen potential and phase
diagrams.

(8) Confirmation of learning attainment, 1 class

[Post explanation discussion and review of examination questions to KULASIS.

Continue to FENE(LE (R) (2)4 )
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Course number U-ENG25 35036 LJ76  U-ENG25 35036 LJ62  U-ENG25 35036 LJ75

[Course requirements]

None

[Evaluation methods and policy]

Course title Instructor's

(and course | FPRMEI(L (%) name, job title, | Graduate School of Energy Science
title in Physical Chemistry of Materials and department | Professor, HIRATO TETSUJT
English) of affiliation

[Grading method]

Grade is based on one written examination.

[Grading criterion]

Must score 60 or above out of 100 on the written examination
60 or above: pass

59 or below: fail

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters |5021/Second semester

Days and period4 Wed.2 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

[Overview and purpose of the course]

[Textbooks]

Others. No additional materials will be distributed in class.

This course discusses physical chemistry in relation to materials and raw materials processing. To do so,
lectures focus on thermodynamics, solution chemistry, electrochemistry, the sciences that serve as the basis
for material production, functional materials processes, recycling, corrosion and corrosion protection, etc.

[Course objectives]

[References, etc.]

(Reference books) -
M. Benedict, T. H. Pigford and H. W. Levi [ Nuclear Chemical Engineering, 2nd Ed.Jl (McGraw-Hill )
ISBN:0070045313, Atkins [77 b= > ZWER{L2 B51000 CGREUEAE]LN) ISBN:9784807909087

[Study outside of class (preparation and review)]

As needed, practice exercises will be conducted in class. Therefore, please go over what you learned after
each class.

(Other information (office hours, etc.))

Lecture is given in Japanese.

*Please visit KULASIS to find out about office hours.

[From this course, students will become able to do the following:

1. Thermodynamically estimate aqueous solution reactions (acid-base reaction, oxygen reduction reaction)
utilizing the free energy of ion formation.

2. Depict log a-pH diagrams and phase-pH diagrams.

3. Read log a-pH diagrams and phase-pH diagrams.

4. Express simple reaction rate equations in differential and integral form, and determine the reaction rate
constant from experiment results.

5. Determine activation energy in relation to reaction rate temperature dependence from an Arrhenius plot.
6. Consider electrode kinetics using the Butler-Volmer equation.

7. Consider corrosion in light of equilibrium theory (Potential-pH diagram).

8. Consider corrosion in light of kinetic theory (Evans diagram, mixed potential model).

[Course schedule and contents]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Fundamentals of chemical thermodynamics (2 classes)
Confirmation is made of the basic items of Gibbs energy, chemical potential and activity, etc., all of which
will serve as the foundation for this course.

Equilibrium theory of aqueous solution reactions (6 classes)

Lectures discuss acid-base reactions, oxidation-reduction reactions, and equilibrium electrochemistry, which
serve as the foundation for materials processes using aqueous solutions and for corrosion and corrosion
prevention.

[Reaction rate fundamentals (3 classes)

Explanation is made of chemical reaction rate, dynamic electrochemistry, and solid surface processes, which
serve as the foundation for materials processes using aqueous solutions and for corrosion and corrosion
prevention.

Corrosion (3 classes)
Lectures will discuss equilibrium theory and kinetics of metal corrosion.

[Feedback class (1 class)

Continue to ##RIIE(LE (T%) ()1 |}
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Via questions and answer using the study support service (PandA), students will gain a deeper understanding
of the contents of this course.

Course number U-ENG25 35037 LJ75 U-ENG25 35037 LI57

[Course requirements]

Course title Instructor's

(and course | AN W EIRET) () name, job title, | Graduate School of Engineering
title in Heat and Mass Transfer and department | Professor, KAWAI JIYUN
English) of affiliation

Students are recommended to have finished the course Energy and Material Thermochemistry I.

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Fim semester

[Evaluation methods and policy]

Grading will be performed in principle using scores on regular tests. Consideration may also be given to
exercises, quizzes, and reports assigned in classes.

Days and period% Mon.2 klass style ‘ Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

[Textbooks]

[Materials will be distributed during class or using the student support service (PandA).

The fundamentals of transport phenomena for the engineers and/or researchers related to physical engineering
are given.

[Course objectives]

[References, etc.]

(Reference books)
I7 b2 2PEets GREEERIAD

To be able to apply the fundamental equations of thermal and mass transport studied in the class to real
[phenomena.

[Course schedule and contents]

[Study outside of class (preparation and review)]

Notification will be made via the study support service (PandA).

Students are requested to review and gain a sufficient understanding of these before each next class period.

[For each week” s class, class contents and quiz answers will be posted on the study support service (PandA).

(Other information (office hours, etc.))
Problem-solving type assi will be desi d as ssary using practice exercises as well as the
study support service (PandA).
[ This lecture may be changed to the on-demand via PandA on account of the speaker.
[Please note also that a portion of course contents may be omitted, or additional content may be added,
depending on the progress of the course during each specific academic year.

*Please visit KULASIS to find out about office hours.

One dimensional heat conducion,2times,Difference between heat and temperature. Similarity among heat,
mass, and momentum transfers. Fourier#039s law, Steady heat conduction.

[Non-steady heat transfer,2times,Diffusion equation, solved by Fourier expansion, Laplace transform, and
[numerical method.

Conservation rules,Itime,Fourier#039s law, Steady heat conduction.

Molecular kinetics, I time,Maxwell#039s theorr.

[Heat conduction of cylinder and sphere, Itime,Heat transfer of cylindrical and sperical coordinates.

2 dimensional heat conduction, 1time,2 dimensional Laplace equation.

Green function,2times,Green function. Relation between Schroedinger equation and diffusion equation.
[Hydrodynamics,2times,Navier Stokes equation.

Boundary layer,1time,

Electromagnetic radiation, Itime,

Achievement check, 1time,Learning how to solve the problems through practical exercises.

[Course requirements]

None

[Evaluation methods and policy]

[Assignment and written examination

Continue to AR UMERE (1) (2L 1
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[BRCHEZS ) (2) Course number | U-ENG2535037 LJ75 U-ENG25 35037 LI57
____________________________________ Course title Instructor's Graduate School of Energy Science
[Textbooks] BTG R 5 e ! 2y ¢
(LD - ; (and course | FA S WIS E) (%) name, job title, | Associate Professor, OKUMURA HIDEYUKI
ﬂéa 7 Ii# - k2 Ii#%ﬁ%f:ﬁb@%ﬂ - WIER B OLEE ] (AL, 2005) ISBN:4621076086 title in Heat and Mass Transfer and department Gg::;ﬁ;ergsﬂ?;l of Energy Science
e TP « AL TR 2 T2 b O« PIER B O | F13%(2005) isbn{} (4621076086} English) of affiliation Professor,SAGAWA TAKASHI
[References, etc.] Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester
Refi book:
(Reference books) Days and period% Mon.2 klass style Lecture |lznguaqmimmb'{ Japanese

[Overview and purpose of the course]

(Related URLs)
((50370) http://www.process.mtl.kyoto-u.ac.jp/)

[Course objectives]

[Study outside of class (preparation and review)]
The homework will be announced in the lecture.

[Course schedule and contents]

(Other information (office hours, etc.)) Yimes
*Please visit KULASIS to find out about office hours. ’Ztimes’

,3times,
,2times,
,2times,
,3times,
, [time,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

REH KREH

Course number | U-ENG2535040 LJ77 U-ENG25 35040 LI59 U-ENG25 35040 LJ52 Course number | U-ENG2535041 LJ52 U-ENG25 35041 LI53
Course title Instructor's Course title Instructor's
(and course| 75 X WJHLEE (J5152) name, job title, | Graduate School of Engineering (and course | it 1SS ERERR () name, job title, | Graduate School of Engineering
title in Plasma Physics and department | Professor, MURAKAMI SADAYOSHI| title in Fundamentals of Particle Interactions and department | Professor,SAITOU MANABU
English) of affiliation English) of affiliation
Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester
Days and period4 Tue.2 klass style Lecture |lamuigen1imm{ Japanese Days and period4 Fri.3 klass style Lecture |lamuigea1immim{ Japanese
[Overview and purpose of the course] [Overview and purpose of the course]

[Fundamental properties of plasma as a universal state of high-temperature matters, basic equation describing
[plasma, magnetohydrodynamics, plasma waves and transport phenomena are explained.

[Course objectives] [Course objectives]

to understand basic properties of plasmas and learn fundamental method of analysis

[Course schedule and contents]

What is a plasma?,2times, [Course schedule and contents]

Motion of charged particles,2times,

Coulomb collision, Itime, ,Zt}mcs,

. N ] ,4times,
Basic equations,2times, 5 times
Equilibrium and stability, 1time, -

PN ,2times,
Plasma waves,2times, >tim
[Wave-particle interaction, Itime, h=umes,
. ,2times,
Transport phenomena, I time, .
, 1 times,

Gas discharge, Itime,

[Nuclear fusion,Itime, e
[Course requirements]

(Confirmation of achievement, I time,
None

[Course requirements]

Basic knowledges of electromagnetism, statistical physics, fluid dynamics and atomic physics are expected. [Evaluation methods and policy]

[Evaluation methods and policy]
semester-end examination and reports

[Textbooks] [Textbooks]

[Hand out will be distributed

[References, etc.] [References, etc.]

(Reference books) (Reference books)
[Study outside of class (preparation and review)] [Study outside of class (preparation and review)]
(Other information (office hours, etc.)) (Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours. *Please visit KULASIS to find out about office hours.




KEH REH
Course number | U-ENG25 35045 LJ52 U-ENG25 35045 LI77 Course number | U-ENG25 35046 LJ52 U-ENG25 35046 LI77
Course title Instructor's Course title Instructor's
(and course | &({A /)% (5 name, job title, | Graduate School of Engineering (and course | KR )1 (57) name, job title, | Graduate School of Engineering
title in Gasdynamics and department | Professor, TAKATA SHIGERU title in Thermodynamics and Statistical Mechanics|and department | professor, ERIGUCHI KOUJI
English) of affiliation English) of affiliation

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters |20 1/First semester

Days and period% Tue.2 klass style ‘ Lecture |lznguagmimmb'{ Japanese

[Overview and purpose of the course]

Days and period4 Tue.3 l:lass style ‘ Lecture languagewimmim{ Japanese

Dynamics of high speed gas flows is treated on the basis of the fluid dynamics for compressible inviscid fluid.
In this course, one-dimensional and quasi one-dimensional flows are mainly discussed, in order to show
typical phenomena coming from the fluid compressibility.

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

To learn/understand fundamental issues specific to compressible fluid flows

[Course schedule and contents]

1. Euler set of equations (2 times)

2. Sound propagation (2 times)-- propagation of infinitesimal disturbance

3. Quasi one-dimension flow (2 times) -- isentropic flow, Laval nozzle, etc.

4. Propagation of finite amplitude disturbance (2 times) -- wave deformation, Riemann invariants, etc.
5. Standing Shock wave (1 times) -- Rankine-Hugoniot relation, etc.

6. Shock tube problem (3 time) -- Riemann problem, Reflection and deflection of waves

7. From one-dimensional to two-dimensional flow (3 times) -- Oblique Shock, Prandtl-Meyer fan, etc.

[Course schedule and contents]

, 2 times,
, 4 times,
, 3 times,
, 2 times,
, 4 times,

[Course requirements]

[Course requirements]

[Fluid dynamics 1, Elemental Calculus (A,B, LII), Linear Algebra (A,B)

None

[Evaluation methods and policy]

[Evaluation methods and policy]

By the final exam., in principle.

[Textbooks]

[Textbooks]

H. M. Liepmann and A. Roshko [Elements of Gasdynamics] ~(Dover Publications) ISBN:0486419630

[References, etc.]

[References, etc.]

(Reference books)
J. D. Anderson, Jr. [Modern Compressible Flow (2nd ed.)] (McGraw-Hill) ISBN:0071006656

[Study outside of class (preparation and review)]

Students are expected to read the textbook by themselves in accordance with the progress of the class.

(Other information (office hours, etc.))

[Actual times and order of topics may change, depending on the class attendants or other reasons. A part of
topics might be shifted to the class of Aerodynamics.

*Please visit KULASIS to find out about office hours.

(Reference books)

Continue to 5t H%E (F) (2)4 1)

KREH
EBEFEtThE & @ Course number | U-ENG25 35047 LI52  U-ENG25 35047 LI77
_____ —_——— = = — — — — — — — — — ——— ————= Course title Instructor's
[Stidvioutsideloficlass](preparationtandireview)] (and course | 225 /)% (F7) name, job title, | Graduate School of Engineering
title in Aerodynamics and department | Professor, TAKATA SHIGERU
English) of affiliation

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester

Days and period4 Fri.2 klass style ‘Lccmrc |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

This is the continuation of the class "Gasdynamics (50450)." Mainly treated are two-dimensional inviscid
[compressible fluid flows and acrodynamic forces acting on the bodies in such flows. A modern approach to
gas flows based on the kinetic theory of gases is introduced as well.

[Course objectives]

To learn/ understand the fundamental issues of two-dimensional compressible gas flows related to high speed
flight.

[Course schedule and contents]

1. Review of Gasdynamics (2times)-- Shock wave, Mach line, Prandtl-Meyer fan

2. Shock--Expansion wave theory and Interaction of oblique shocks (2times)

3. Non-isentropic flow and Mrocco's theorem (1time) -- Bow shock, Shock--Expansion wave interaction, etc.
4. Small perturbation theory (3times) -- Potential flow, Similarity rules, etc.

5. Steady two-dimensional flow and the method of characteristics (3times)

6. Kinetic theory of gases (4times) -- velocity distribution function, Boltzmann equation, etc.

[Course requirements]

[Fluid dynamics 1,2, Gasdynamics, Elemental Calculus (A,B, LII), Linear Algebra (A,B)

[Evaluation methods and policy]

By the final exam., in principle.

[Textbooks]

H. M. Liepmann and A. Roshko [Elements of Gasdynamics] (Dover Publications) ISBN:0486419630

[References, etc.]

(Reference books)
J. D. Anderson, Jr. Modern Compressible Flow (2nd ed.).) (McGraw-Hill) ISBN:0071006656

[Study outside of class (preparation and review)]

Students are expected to read the textbook by themselves in accordance with the progress of the class.

(Other information (office hours, etc.))

Actual times and order of topics may change, depending on the class attendants or other reasons.

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 35048 LJ77

Course title Instructor's

(and course | {fESLRERR (52) name, job title, | Graduate School of Engineering
title in Fundamentals of Aerospace Propulsion ~[and department | professor, ERIGUCHI KOUJI
English) of affiliation

Year/semesters

Target year ‘lrd year students or abowl Number of credits ‘2 2021/Second semester

Days and period4 Mon.1 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

[Overview and purpose of the course]

[Course objectives]

HEERRR (F) (2)

isbn {} {9780470080245};
G.P. Sutton and O. Biblarz, Rocket Propulsion Elements, 7th ed. (Wiley, New York, 2001) isbn{} {
0471326429};

M. Mitchner and Ch.H. Kruger, Jr., Partially Ionized Gases (Wiley, New York, 1973) isbn{} {0471611727};
F.F. Chen, Introduction to Plasma Physics and Controlled Fusion, 3rd ed. (Springer International Publishing
Switzerland, Cham, 2016) isbn{} {9783319223087};

F.F. Chen, Introduction to Plasma Physics and Controlled Fusion, Vol. I, Plasma Physics, 2nd ed. (Plenum,
New York, 1984) isbn{} {9780306413322};

L.M. Biberman, V.S. Vorobev, and I.T. Yakubov, Kinetics of Nonequilibrium Low-Temperature Plasmas
(Consultants Bureau, New York, 1987);

[R.O. Dendy ed., Plasma Physics: An Introductory Course (Cambridge University Press, London, 1993) isbn{}
10521433096}, (Ifil, 1995) isbn{} {0521484529};

M.A. Lieberman and A.J. Lichtenberg, Principles of Plasma Discharges and Materials Processing (Wiley-
Interscience, Hoboken, 2005) isbn{} {0471720011}.

[Study outside of class (preparation and review)]

[Course schedule and contents]

Propulsion Fundamentals, Itime,

,3times,

lonized Gases,1time,

Electromagnetics,2times,

Equation of Tonized Gases, Itime,

Atomic and Molecular Collisions,2times,
Diffusion and Transport of Ionized Gases, ltime,
lonized Gases near Solid Surfaces,2times,
Electric Propulsion, ltime,

, 1time,

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course requirements]

[Fluid Dynamics, Gas Dynamics, Thermodynamics, Electromagnetics

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)
[R.W. Humble, G.N. Henry, and W.J. Larson, Space Propulsion Analysis and Design (McGraw-Hill, New
York, 1995)

Continue to #3EERHR (F) (24 1 )

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Course number U-ENG25 35049 LI77

Course title § Instructor's Graduate School of Engineering
(and course | fifi 22 Hi k)7 (59 name, job title, | Associate Professor,AOl SHINYA
title in Flight Dynamics of Aerospace Vehicle and department | Graduate School of Engineering
English) of affiliation Professor,SENDA KEI

MEFEENZ (F) (2)

[Evaluation methods and policy]

Evaluation depends on marks of examination and exercises.

[Textbooks]

Target year Frd year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and periud% Mon.2 klass style ‘ Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

[Flight dynamics of aerospace vehicles.

[Course objectives]

To understand analytical mechanics through flight dynamics of aerospace vehicles.

[Course schedule and contents]

[Analytical mechanics, 7 times

- introduction

- coordinates

- principle of virtual work

- d'Alembert principle

- potential

- Lagrange equation of motion

- conservation law

- Lagrange multiplier

- Euler-Lagrange equation

Rigid body kinematics, 3 times

- Euler angles

- angular rate

- pseudo coordinates

Rigid body dynamics, 3 times

- kinetic energy of rigid body

- linear and angular momentum

- inertia tensor

- Euler equation of motion
[Dynamics of space vehicle, 2 times
- topics of attitude dynamics of space vehicles
[Achievement confirmation, 1 time
- achievement confirmation to check up level of understanding

[Course requirements]

Foundation of mechanics and mathematics

Continue to MEFHEHNE (F) (2411

Instructed during class

[References, etc.]

(Reference books)

L. D. Landau and E. M. Lifshitz [Mechanics, Volume 1 (Course of Theoretical Physics) |  (Elsevier)
ISBN:0750628960

Herbert Goldstein I'Classical Mechanics]  (Addison-Wesley) ISBN:0201657023 (international ed. ISBN
0321188977)

Toda ['Introductory course of physics 1 Mechanics) (Iwanami Shoten) ISBN:4000076418 (in Japanese)

Koide [ntroductory course of physics 2 Analytical Mechanics | (Iwanami Shoten) ISBN:4000076426 (
in Japanese)

Wadachi [Introductory course of physics 10 Mathematics for physics! ~ (Iwanami Shoten) ISBN:
4000076507 (in Japanese)

[Study outside of class (preparation and review)]

Learn the basic mechanics and mathematics for analytical mechanics.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.




Course number U-ENG25 35051 LI71

Course title Instructor's
(and course | [& {4 /)% (%) name, job title, | Graduate School of Engineering
title in Mechanics of Solids and department | Professor,BIWA SHIROU

English) of affiliation

Ex7F (F) (2)

[Course requirements]

The enrolling students are expected to have knowledge in the Mechanics of Materials courses. Good
lunderstanding of calculus, linear algebra (eigenvalue problems) and vector analysis is also necessary.

Year/semesters

Target year ‘lrd year students or abowl Number of credits ‘2 2021/First semester

Days and period4 Mon.1 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

[Overview and purpose of the course]

While the methods of stress-strain analysis for elementary structural members are the main topics in the
"Mechanics of Materials" courses, more general physical laws of the mechanical behavior of solids are dealt
with in this course. Namely, fundamental principles of solid mechanics such as three-dimensional expressions
of stress and strain, equilibrium equations, constitutive equations (Hooke's law) are treated together with
imathematical analysis of static deformations in elastic bodies. These subjects are important for the
understanding of basic principles of large-scale computational analysis of various mechanical/structural
systems.

[Course objectives]

This course aims to establish the understanding of rigorous expressions of stress and strain and fundamentals
of deformation analysis of solids and structures. It is also the aim of this course to re-examine the values of
approximate theories given in the "Mechanics of Materials" courses from a rigorous viewpoint.

[Evaluation methods and policy]

Grading is made based on the examination (85%) and the reports (15%). The total score of the examination
and the reports is evaluated between 0 and 100 points (the pass mark is 60). Occasional changes of grading
criteria will be announced in the class.

[Textbooks]

Textbooks are not assigned. The lecture is given in the blackboard style.

[References, etc.]

(Reference books)

T. Inoue, "Fundamentals of elasticity" (Nikkan Kogyo)

S. Kobayashi and K. Kondo, "Elasticity" (Baihu-kan)

[For references written in English, students are advised to contact the instructor directly.

[Study outside of class (preparation and review)]

Contents of "Mechanics of Materials" courses should be fully reviewed. Homeworks (reports) will be
d to review the lectures.

[Course schedule and contents]

The following topics are discussed in the lectures, but subject to possible change according to each year's
situations.

[Week 1 [Preliminaries] Basis vecotrs; Kronecker's delta; Alternating symbol; Summation convention

(Weeks 2-3 [Deformation and strain] Description of motion; Material time derivative; Green-Lagrange strain;
Infini: I strain; Transformation of strain components; Principal strains

[Weeks 4-6 [Stress and laws of motion] Stress vector, Euler's laws of motion; Cauchy's law; Transformation
of stress components; Cauchy's laws of motion; Equilibrium equations; Principal stresses and stress invariants
[Week 7-8 [Stress-strain relations] Hooke's law; Elastic moduli; Voigt expression

(Weeks 9-10 [Fundamental equations of elasticity] Navier's equations; Plane stress and plane strain;
Compatibility relation for strain

Weeks 11-13 [Two-dimensional problems of elastic deformations] Airy's stress function; Biharmonic
equation; Stress function in polar coordinates; Stress concentration around a circular hole; Stress function for
torsion; Torsion of bars of elliptic cross-sections

Weeks 14 [Principle of virtual work] Virtual displacement; Principle of virtual work; Principle of stationary
potential energy

Week 15 [Final examination/learning achievement evaluation]

[Week 16 [Feedback]

Continue to B 7% () ()4 |1

(Other information (office hours, etc.))

Lectures are given in a black-board style. Students are expected to take the notes to understand the ideas and
imathematical derivations, and make questions regarding unclear points.

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 35054 SJ77 U-ENG25 35054 SJ71
Course title Instructor's
(and course | ¥ T 1 (25) name, job title, | Graduate School of Energy Science
title in Exercise on Engineering Science 1 and department | Professor, SUMIGAWA TAKASHI
English) of affiliation

METFER1 (IX) (2)

[Study outside of class (preparation and review)]

Target year Frd year students or ab0\4 Number of credits ‘ 1 Year/semesters ‘2021/Fim semester

Seminar

Days and periud% Mon.4 klass style languaqmimm{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

9times,
,6times,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

Continue to fIEIFEHE 1 (T2) () )

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience




KEH KEH
Course number U-ENG25 35054 SJ77 U-ENG25 35054 SJ71 Course number U-ENG25 35054 SJ77 U-ENG25 35054 SJ71
Course title . Instructor's Graduate School of Engineering Course title . . Instructor's Part-time Lecturer, TAKAHASHI KENICHI
(and course | PJF 122575 1 (J5) name, job title, | Assistant Professor, OGURE KENZOU| (and course | P/JFE T 2258 1 (59) name, job title,
title in Exercise on Engineering Science 1 and department | Graduate School of Engineering title in Exercise on Engineering Science 1 and department | Part-time Lecturer,
English) of affiliation Associate Professor, MIYADERA TAKAYUK]| English) of affiliation
Part-time Lecturer.

Target year L’:rd year students or abov:l Number of credits ‘ 1 | Year/semesters ‘2()21 /First semester Target year L’:rd year students or abov:l Number of credits ‘ 1 | Year/semesters ‘2()21 /First semester

Days and period% Tue.3,4 klass style Seminar |lznguagmimmb'{ Japanese

Days and period% Thu.3,4 klass style Seminar |lznguaqmimmb'{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

[Course schedule and contents]

[Course schedule and contents]

Linear algebra,5times,

Linear differential equations,Stimes,

Laplace transform,4times,

Confirmation of achievement in study, Itime,

,5?6times,
,526times,
,2times,

L 1time,

[Course requirements]

[Course requirements]

differential and integral, linear algebra

[None

[Evaluation methods and policy]

[Evaluation methods and policy]

exercises and reports

[Textbooks]

[Textbooks]

Prints are distributed in the class.

[References, etc.]

[References, etc.]

(Reference books)

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 35055 SJ77  U-ENG25 35055 SJ71

Graduate School of Energy Science
Professor,ISHIHARA KEIICHI

Graduate School of Energy Science
Professor, KAWANABE HIROSHI

Course title - N Instructor's Graduate School of Energy Science
(and course P TS 2 (%) name, job title, Professor, KASHIWAYA YOSHIAKI|
title in Exercise on Engineering Science 2 and department | Graduate School of Energy Science

English) of affiliation Professor,IMATANI SHIYOUJI
Graduate School of Energy Science
Associate Professor MATSUMOTO KAZUHIKO
Graduate School of Energy Science
Associate Professor.Jun HAYASHI

Year/semesters |05 /Sccond semester

Target year ‘lrd year students or abowI Number of credits ‘ 1

Seminar

Days and period4 Tue.2 klass style languagewinsmim{ Japanese

MEBETFER2 (IX) (2)

[Textbooks]

[Handout will be provided in each topic.

[References, etc.]

(Reference books)
Introduced during class

[Study outside of class (preparation and review)]

Students are supposed to study the contents of each topic before the course.

(Other information (office hours, etc.))

[Overview and purpose of the course]

Exercises for each topic related to energy science will be provided during lecture, and students are supposed
to solve them and submit assignments. Answers and commenets including related fields will also be provided.

[Course objectives]

This class aims to help students to learn fundamental matters in the field of energy science acquire by solving
exercises.

[Course schedule and contents]

[Thermal engineering, 3 weeks
[Hydrodynamics, 3 weeks
[Mechanics of materials. 2 weeks
[Thermodynamics, 2 weeks
[Physical Chemistry, 2 weeks
Crystallography, 2 weeks
Summary, 1 week

[Course requirements]

It is desirable that students learned the basis of each topic.

[Evaluation methods and policy]

Evaluation will be based on active participation and assignments.

Continue to fIEIFEHE2 (T2) ()}

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 35055 SJ77  U-ENG25 35055 SJ71

KEH
Course number U-ENG25 35055 SJ77 U-ENG25 35055 SJ71

Graduate School of Engineering
Course title Instructor's IALL STAFF
(and course | P51 T 225 2 (Ji7) name, job title, | Graduate School of Engineering
title in Exercise on Engineering Science 2 and department | Professor, YOKOMINE TAKEHIKO|
English) of affiliation Graduate School of Engineering

Assistant Professor, OGURE KENZOU]

Target year L’:rd year students or abov:l Number of credits ‘ 1 | Year/semesters |02 /Sccond s

Graduate School of Engineering

IALL STAFF
Course title Instructor's
(and course | JFH I 2#0E 2 (59) name, job title, |Part-time Lecturer, NAKANISHI TOSHIYUK]]
title in Exercise on Engineering Science 2 and department
English) of affiliation Part-time Lecturer, FUIIWARA SATOSHI|

Part-time Lecturer, SASAKT ATSUSHI|

Days and period% Tue.4,5 klass style Seminar |lznguaqmimm{ Japanese

Target year ‘er year students or abovsl Number of credits ‘ 1 | Year/semesters ‘202 1/Second semester

[Overview and purpose of the course]

Days and period% Fri.3.4 klass style Seminar |umuangimmb'{ Japanese

[Overview and purpose of the course]

[Course objectives]

Conduct lecture and exercise on aircraft and spacecraft design.

[Course objectives]

[Course schedule and contents]

[Understand the basis of aircraft/spacecraft systems and flight dynamics, and acquire a basic attitude toward
aircraft/spacecraft design.

 4times,
,Stimes,
,Stimes,
L 1time,

[Course schedule and contents]

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

. History of aircraft and spacecraft [1 week]
History of aircraft development and effort in Japan
History of spacecraft development and effort in Japan
Spacecraft - Summary of satellite and rocket systems [1 week]
Summary of satellite system
Summary of rocket system
Summary of propulsion system of spacecraft
Spacecraft - Orbit of satellite [1 week]
Kepler motion
Transfer of orbit
Spacecraft - Principle of rocket propulsion [1 or 2 weeks]
Thrust and effective exhaust velocity
Specific impulse
Ideal velocity and mass component
Multi-stage rocket
Required velocity increment
. Spacecraft - Design exercise [1 or 2 weeks]
Exercise on sizing of rocket specification
. Aircraft - Summary of airplane system [1 week]
Airplane shape
Airplane structure
Airplane subsystems
Airplane engine
. Aircraft - Airplane performance [2 or 3 weeks]
Standard atmosphere
Definition of velocity
Aecrodynamic characteristics

Continue to MEIFEE2 (F) (941!
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METFER2 (F) (2

Engine performance
Major performances of airplane
. Aircraft - Airplane stability and controllability [1 week]
Longitudinal stability and controllability
Center of gravity limits
Lateral and directional stability and controllability
Crosswind landing
Trim at engine failure
. Aircraft - Airplane airworthiness [1 week]
Regulation of airplane airworthiness
Lessons learned from accidents
10. Aircraft - Design exercise [1 or 2 weeks]
Exercise on flight test of airplane

8

°

* As part of the class, students may take a tour of facilities outside the university related to aircraft/spacecraft.

Course number U-ENG25 35056 EJ71

Graduate School of Engineering
Associate Professor, NAKAJIMA KAORU|
Graduate School of Engineering
Assistant Professor,SAITOU MOTOHIRO|
Graduate School of Engineering
Associate Professor, SHIMADA TAKAHIRO

Course title N Instructor’s Graduate School of Engineering
(and course | #H > A7 LT3 1 () name, job title, | Professor,INOUE YASUHIRO

title in Mechanical and System Engineering Laboratory 1 |and department | Graduate School of Engineering
English) of affiliation Assistant Professor,FUJII KEISUKE

Graduate School of Engineering
Associate Professor, SHIKAMA TAIICHI!
Graduate School of Engineering
Assistant Professor, WAKABAYASHI HIDENOBU
Institute for Frontier Life and Medical Sciences|
Assistant Professor, MAKI KOICHIRO

Year/semesters |)0) |/First semester

Target year }lrd year students or abovsl Number of credits ‘ 1

[Course requirements]

[Assumes students understand the fundamentals of dynamics.

Days and period4 Wed.4,5 klass style ‘ Experiment languagmimmim{ Japanese

[Overview and purpose of the course]

[Evaluation methods and policy]

[Evaluation method]

Evaluation will be based on report (75%) and class performance (25%).

Evaluation for class performance includes the attendance at the class and the effort toward the exercise.
[Evaluation policy]

Evaluate the degree of understanding of aircraft/spacecraft systems and flight dynamics, and the degree of
mastery of basic attitude toward aircraft/spacecraft design.

[Course objectives]

[Course schedule and contents]

[Textbooks]

Handouts will be distributed.

[References, etc.]

(Reference books)
Introduced during class

[Study outside of class (preparation and review)]

,1time,
,2times,
,2times,
,2times,
,2times,
,2times,
L 1time,
L 1time,
,2times,

Students are likely to make reports outside of class time, which will be imposed during class.

[Course requirements]

(Other information (office hours, etc.))

The contents and number of classes are subject to change depending on the situation.

*Please visit KULASIS to find out about office hours.

[None

Continue to WY A7 LTFER1 (1) 24 4|
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Course number U-ENG25 35056 EJ71

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

Graduate School of Engineering
Associate Professor, NAKAJIMA KAORU!
Graduate School of Engineering
Assistant Professor,SAITOU MOTOHIRO]
Graduate School of Engineering
Assistant Professor,FUJII KEISUKE
Graduate School of Engineering

Course title X _ 8 Instructor's Assistant Professor, WAKABAYASHI HIDENOBU|
(and course | F¥ik > A7 L9068 1 (B name, job title, | Graduate School of Engineering
title in Mechanical and System Engineering Laboratory 1 |and department | Associate Professor,SHIMADA TAKAHIRO
English) of affiliation Graduate School of Engineering

Associate Professor, SHIKAMA TAIICHI|
Graduate School of Engineering
Professor,INOUE YASUHIRO
Institute for Frontier Life and Medical Sciences|
Assistant Professor, MAKI KOICHIRO|
Graduate School of Engineering
Assistant Professor,PILLAI Abhishek Lakshman

Year/semesters |07 /Sccond semester

Target year ‘lrd year students or abov4 Number of credits ‘ 1

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Days and period# Mon 4,5 klass style ‘Experimem languigevﬁmmi«{ Japanese

[Overview and purpose of the course]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course objectives]

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning, 7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
[Presentation, [ time,Based on the exercise, students presents their methods of intrusion detection using
[machine learning, and discuss it with other students and instructors.

[Course requirements]

None

Continue to it A7 LTFER1 () 2)4 |
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Course number U-ENG25 35057 EJ71

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Graduate School of Engineering
Assistant Professor, WAKABAYASHI HIDENOBU
Graduate School of Engineering
Associate Professor, NAKAJIMA KAORU|
Graduate School of Engineering
Assistant Professor, OKINO SHINYA|
Graduate School of Engineering
Assistant Professor,hirai yoshikazu
Institute for Frontier Life and Medical Sciences|
Assistant Professor, KAMEO YOSHITAKA

Course title N _ N Instructor's Graduate School of Engineering
(and course | > A7 LN T35 2 (1) name, job title, |Associate Professor, MATSUMOTO MITSUHIRO|
title in Mechanical and System Engineering Laboratory 2|and department | Graduate School of Engineering
English) of affiliation Associate Professor, KOUNO DAISUKE]

Graduate School of Engineering
Associate Professor, SHIMADA TAKAHIRO]
Graduate School of Engineering
Assistant Professor, [ERAKAWA  TATSURO
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKT
Graduate School of Engineering
Associate Professor, SHIKAMA TAIICHI|
Institute for Frontier Life and Medical Sciences|
Assistant Professor, MAKIT KOICHIRO

Year/semesters |)0) |/First semester

Target year }lrd year students or abovsl Number of credits ‘ 1

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Days and period# Thu.4,5 }:Iass style ‘Expcrimcnl lamuigeafimmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

L 1time,
,2times,
,2times,
| 2times,
,2times,
,2times,
L 1time,
,1time,
,2times,

Continue to WY A7 LTFER2 (1) 2 V|
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[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Course number U-ENG25 35057 EJ71

Graduate School of Engineering
Assistant Professor, WAKABAYASHI HIDENOBU
Graduate School of Engineering
Associate Professor, NAKAJIMA KAORU|
Graduate School of Engineering
Assistant Professor, OKINO SHINY A
Graduate School of Engineering
Assistant Professor,hirai yoshikazu
Institute for Frontier Life and Medical Sciences|

Course title X o Instructor's Assistant Professor, KAMEO YOSHITAKA
(and course | k> 2 7 L T2 2 (B name, job title, | Graduate School of Engineering
title in Mechanical and System Engineering Laboratory 2|and department | Associate Professor, SHIMADA TAKAHIRO)
English) of affiliation Graduate School of Engineering

Associate Professor, SHIKAMA TAIICH]|
Graduate School of Engineering
Assistant Professor, [TERAKAWA  TATSURO)
Graduate School of Engineering
Associate Professor, KOUNO DAISUKE]
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKT|
Graduate School of Engineering
Associate Professor, MATSUMOTO MITSUHIRO

Year/semesters |0 /Sccond semester

Target year ‘lrd year students or abo\4 Number of credits ‘ 1

Days and period# Thu.1,2 l:lass style ‘ Experiment larqlligevﬁmmiﬂ{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning, 7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
[Presentation, I time,Based on the exercise, students presents their methods of intrusion detection using
machine learning, and discuss it with other students and instructors.

Continue to it A7 LT FE82 () 2)4 1|
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[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

Course number U-ENG25 35058 EJ71

Graduate School of Engineering
Associate Professor, NAKAJIMA KAORU|
Graduate School of Engineering
Assistant Professor, MATSUDA NAOKI|
Graduate School of Engineering
Assistant Professor, NAMURA KYOKO

Course title N Instructor’s Graduate School of Engineering
(and course | #¥# > A7 LT3 3 () name, job title, | Associate Professor,SHIMADA TAKAHIRO|
title in Mechanical and System Engineering Laboratory 3 |and department | Graduate School of Engineering
English) of affiliation Associate Professor, SHIKAMA TAIICHI|

Graduate School of Informatics
Assistant Professor, HOSHINO ~ KENTA
Graduate School of Engineering
Senior Lecturer, SENAMI MASATO
Graduate School of Engineering

Program-Specific Assistant Professor,FURUTA KOZ0)
Year/semesters |)0) |/First semester

Target year }lrd year students or abovsl Number of credits ‘ 1

[Study outside of class (preparation and review)]

Days and period4 Frid,5 klass style ‘ Experiment languagmimmim{ Japanese

[Overview and purpose of the course]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Course objectives]

[Courses delivered by instructors with practical work experience]

[Course schedule and contents]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

, 1time,
,14times,

[Course requirements]

[None

[Evaluation methods and policy]

Continue to WY A7 LTFER3 (1) 2 V|
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Course number U-ENG25 35058 EJ71

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Graduate School of Engineering
Associate Professor, NAKAJIMA KAORU!
Graduate School of Engineering
Assistant Professor, MATSUDA NAOKI
Graduate School of Engineering
Assistant Professor, NAMUR A KYOKO
Graduate School of Informatics

Course title X _ 8 Instructor's Assistant Professor, HOSHINO KENTA|
(and course | F¥ik > A 7 LT 9583 (B name, job title, | Graduate School of Engineering
title in Mechanical and System Engineering Laboratory 3|and department | Associate Professor, SHIMADA TAKAHIRO
English) of affiliation Graduate School of Engineering

Associate Professor, SHIKAMA TAIICHI|
Graduate School of Engineering
Senior Lecturer,SENAMI MASATO
Graduate School of Engineering
Program-Specific Assistant Professor, FURUTA KOZO|
Graduate School of Engineering
Assistant Professor, KURIYAMA REIKO|

Year/semesters |07 /Sccond semester

Target year ‘lrd year students or abov4 Number of credits ‘ 1

[Courses delivered by instructors with practical work experience]

Days and period# Thu.4,5 l:lass style ‘Experimem la»guagevﬁmmim{ Japanese

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning, 7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
[Presentation, [ time,Based on the exercise, students presents their methods of intrusion detection using
[machine learning, and discuss it with other students and instructors.

[Course requirements]

None

Continue to it A7 ATFER3 () 2)4 1|
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Course number U-ENG25 35059 SJ71

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

Graduate School of Engineering
Professor, NISHIWAKI SHINJI
Graduate School of Engineering
Associate Professor, NAKAJIMA KAORU|
Graduate School of Engineering
Professor,YOKOKAWA RYUUJI

Course title Instructor's

(and course name, job title, | Part-time Lecturer, CANEDA SHUICH]|
title in Exercise of Machine Design 1 and department | Graduate School of Engineering
English) of affiliation Associate Professor, SHIKAMA TAIICHI|

Graduate School of Engineering
Associate Professor, TATSUMI KAZUY A
Graduate School of Engineering
Associate Professor, MATSUMOTO MITSUHIRO
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKI

[Study outside of class (preparation and review)]

Year/semesters |)0) |/First semester

Target year }lrd year students or abovsl Number of credits ‘2

Seminar

Days and period#ManA,5,Fri.4,*lass style languagmimmim{ Japanese

(Other information (office hours, etc.))

[Overview and purpose of the course]

*Please visit KULASIS to find out about office hours.

[Course objectives]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course schedule and contents]

,4times,
,3times,
,-times,
,21times,
,2 [times,
,21times,
,2times,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]
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Course number U-ENG25 35059 SJ71

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Graduate School of Engineering
Professor, NISHIWAKI SHINJI
Graduate School of Engineering
Associate Professor, SHIKAMA TAIICHI
Graduate School of Engineering
Associate Professor, TATSUMI KAZUY A

Course title Instructor's

(and course | KEAHARATHE 1 (B name, job title, |Part-time Lecturer, YAMANAKA KOUSUKE|
title in Exercise of Machine Design 1 and department | Graduate School of Engineering
English) of affiliation Associate Professor, NAKAJIMA KAORU

Graduate School of Engineering
Professor, YOKOKAWA RYUUIJI
Graduate School of Engineering
Associate Professor, MATSUMOTO MITSUHIRO
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKI]

Target year ‘er year students or abovcl Number of credits ‘2 | Year/semesters |>0) | /First semester

[Courses delivered by instructors with practical work experience]

Days and periodﬁLl'ue.4,5,Thu,4,*lass style Seminar |lznguaqmimm{ Japanese

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
[Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning, 7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
Presentation, 1time,Based on the exercise, students presents their methods of intrusion detection using

hine learning, and discuss it with other students and instructors.

[Course requirements]

[None

REH

Course number U-ENG25 35059 SJ71

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

Graduate School of Engineering
Professor, NISHIWAKI SHINJI
Graduate School of Engineering
Associate Professor, MATSUMOTO MITSUHIRO
Graduate School of Engineering

Course title N Instructor’s Associate Professor, NAKAJIMA KAORU|
(and course | K WE 1 name, job title, | Graduate School of Engineering
title in Exercise of Machine Design 1 and department | Associate Professor,SHIKAMA TAIICH]|
English) of affiliation Graduate School of Engineering

Associate Professor, TATSUMI KAZUYA|
Graduate School of Engineering
Professor, YOKOKAWA RYUUJI
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKI

Target year ‘er year students or abov:l Number of credits ‘2 | Year/semesters |>0) | /First semester

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

Days and period%WedA,5,Fri.4,+)lass style Seminar |languagnﬁmmb'{ Japanese
[Overview and purpose of the course]

[Course objectives]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning,7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
[Presentation, I time,Based on the exercise, students presents their methods of intrusion detection using
machine learning, and discuss it with other students and instructors.

[Course requirements]

[None




REH

ERERETER 1 () (2

Course number U-ENG25 35060 SJ71

[Evaluation methods and policy]

[Textbooks]

Graduate School of Engineering
Professor, KOMORI MASAHARU

Course title o Instructor’s Graduate School of Engineering

(and course | FHK B2 B name, job title, | Professor, HIRAYAMA TOMOKO
title in Exercise of Machine Design 2 and department | Graduate School of Engineering
English) of affiliation Associate Professor, KOUNO DAISUKE]

Part-time Lecturer, KANEDA SHUICH]

Target year ‘er year students or abovsl Number of credits ‘2 | Year/semesters |50 /Second semester

[References, etc.]

(Reference books)

Days and period% Mon.1,2,3.4 klass style Seminar |umuaqvwimmb'{ Japanese

[Overview and purpose of the course]

[Study outside of class (preparation and review)]

[Course objectives]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Course schedule and contents]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

,14times,
, 1time,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Course number U-ENG25 25061 PJ71

Graduate School of Engineering
Professor, MATSUBARA ATSUSHI
Graduate School of Engineering

Course title X i Instructor's Associate Professor, KOUNO DAISUKE
(and course BRI (B name, job title, Graduate School of Engineering

title in Exercise for Machine Shop Practice and department | Professor, NAKABE KAZUYOSHI
English) of affiliation Graduate School of Engineering

Professor, NISHIWAKI SHINJI

Part-time Lecturer,Part-time Lecturer]

Target year %nd year students or abov:l Number of credits ‘ 1 | Year/semesters |50 /Second semester

Days and period% Wed.5 l:)lass style |lznguaqmimmb'{ Japanese

[Overview and purpose of the course]

Practical training

In this training, you will gain general knowledge and experience regarding manufacturing.

This training consists of the following three.

(1) Machine manufacturing training to practice the process of creating parts with various machine tools
(2) Lectures by faculty members and mechanical engineers outside the university

(3) Factory tour

Machine manufacturing training will be conducted intensively for about a week from August to September in
the machine workshop on the Katsura campus. In particular, we will focus on manufacturing parts for Stirling
and evaluate performance after assembly. In addition, we will assemble and disassemble

cor ially available engines to deepen our understanding of actual mechanical elements and systems.

In the lecture, in addition to faculty members, mechanical engineers engaged in design, manufacturing,

w etc. at machine makers were invited as lecturers, and examples of machine development,

knowledge of machine technology required in the field, engine operating principles, etc. Lecture on safety
ineering.

In the factory tour, you will tour the factory of the manufacturer and learn about the actual manufacturing in
society.

[Course objectives]

Experience the basics of machining such as turning, milling, and drilling, and acquire basic knowledge about
machine tools, machining methods, tools, measurement, machining accuracy, etc. through practical learning.
Gain general knowledge about safety and manufacturing.

[Course schedule and contents]

[Machine tool lecture: 1 time (1 hour)
Lecture on basic knowledge for safely using machine tools (lathes, milling machines, drilling machines) used
in practical training.

Stirling engine production training: 3 times (18 hours in total)
Practicing the production of round parts (cylinders, bores, etc.) by lathe work, the production of plates

Continue to HHMERE (%) )l !




EREHERE (1) (2)

(pedestals, etc.) by milling work, assembly, finishing, and evaluation of rotation speed, and manufacturing
Stirling engines in pairs.

Engine operating principle: 1 time (1.5 hours)
Learn the basic knowledge of Stirling engine and diesel engine.

Engine assembly / disassembly: 1 time (7 hours)
[Understand the basics of engine mechanism and machine assembly principles through the assembly and
di bly of commercially available diesel engines.

Introduction to Safety Engineering: Once (3 hours)

Lectures and discussions will be given on the mechanism of occupational accidents that occur in factories,
disaster prevention technology, fall accidents, malfunctions / malfunctions in crane work, system safety in the
equipment industry, etc.

[Lecturer schedule]

Mr. Kunihito Sato, Sato R & D

Manufacturing Seminar: 4 times (1.5 hours each)

Machine engineers engaged in design, manufacturing, management, etc. will be invited as lecturers to give
lectures on actual examples of machine development and knowledge of machine technology required in the
field.

[Lecturer schedule]

[Mr. Atsushi Iejo, Okuma Corporation

Mr. Shinjiro Yukawa, Office YUKAWA

[Mr. Takao Kusuura, TechnoProducer Co., Ltd.

[Mr. Takashi Iwasaki, Kyoto University (formerly Mitsubishi Electric)

[Factory tour: 1 time (actual time of the tour is about 4 hours)
Tour the factories of manufacturers in the Kansai region and learn about the actual manufacturing in society.

ERRERE (1) (3)

(Related URLs)

(None.)

[Study outside of class (preparation and review)]

The review of the class is reuired for repoert writing.
The preparation for the class is occasionally required. The content for the preparation is given through PandA.

(Other information (office hours, etc.))

The class overview will be presented in a guidance class for 2nd year students in Undergraduate Course
Program of Mechanical and Systems Engineering in April. Detailed schedule will be given at the guidance.
Please be aware -- a large part of this class will be offered during the summer break.

A class guidance will be given typically in July. Its announcement will be given on PandA. All the students
who want to take this class must come to this guidance.

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course requirements]

[None.

[Evaluation methods and policy]

[For the credit, students are in principle required to participate in all the classes, and to submit all the reports.

[Textbooks]

A textbook will be handed out in class.

[References, etc.]

(Reference books)
None.

Continue to HHEFRE (%) 3)

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

REH
Course number | U-ENG25 35062 SI75
Course title - Instructor's Graduate School of Engineering
(and course | AR AIZERF KU 1 (b)) name, job title, |ALL STAFF
title in Materials Science Laboratory and Exercise 1|and department | Graduate School of Engineering
English) of affiliation Associate Professor, YUGE KORETAKA|

KREH
Course number | U-ENG25 35063 SI75
Course title . Instructor's Graduate School of Engineering
(and course | FA R AIZERE KU 2 (b)) name, job title, |ALL STAFF
title in Materials Science Laboratory and Exercise 2|and department | Graduate School of Engineering
English) of affiliation Associate Professor, YUGE KORETAKA|

Target year brd year students or abov:l Number of credits ‘3 | Year/semesters ‘2021 /First semester

Target year brd year students or abov:l Number of credits ‘3 | Year/semesters ‘2021/Second semester

Days and period#ch.3,4,Thu.3,+7lass style Seminar |lamuigea1immim{ Japanese

Days and period#ch.3,4,Thu.3,+7lass style Seminar |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

[Course schedule and contents]

[Course schedule and contents]

,6times,
,6times,
,6times,
,6times,

,6times,
,6times,
,6times,
,6times,

[Course requirements]

[Course requirements]

None

None

[Evaluation methods and policy]

[Evaluation methods and policy]

[Textbooks]

[Textbooks]

[References, etc.]

[References, etc.]

(Reference books)

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.




REH

Course number U-ENG25 35066 EJ77

Graduate School of Engineering
Assistant Professor,SUGIYAMA FUMIKO|
Graduate School of Engineering

Course title . Instructor's Assistant Professor, IATTORI MASANAR]|
(and course | fifZE 1 L RE 1 (59 name, job title, Graduate School of Engineering
title in Engineering Laboratory in Aeronautics and Astronautics | |and department | Assistant Professor, NODA RYUSUKE
English) of affiliation Graduate School of Engineering

Professor, BIWA SHIROU
Graduate School of Engineering
Assistant Professor ISHII YOSUKE

Target year Frd year students or ahov:l Number of credits ‘ 1 Year/semesters |50 /First semester

MEFHEIFRERT (F) (2)

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

Days and period# Fri.34 }:Iass style  |Experiment languagevﬁmm'm{ Japanese *Please visit KULASIS to find out about office hours.
[Overview and purpose of the course]
[Courses delivered by instructors with practical work experience]
] (1) Category
[Course objectives] A course with practical content delivered by instructors with practical work experience
(2) Details of instructors’ practical work experience related to the course
[Course schedule and contents]
ltime, (3) Details of practical classes delivered based on instructors’ practical work experience
,4times,
 4times,
4times,
[Course requirements]
None
[Evaluation methods and policy]
[Textbooks]
-t TTTTTTTTTTTTT T TTT Continue to FEFETFRE1 () (24T
REH
Course number U-ENG25 35067 EJ77 MEFEIFRER2 (F) (2)
Graduate School of Engineering
Assistant Professor, URABE KEIICHIRO)| [References, etc.]
Graduate School of Engineering (Ref ks)
Coursefitle| . Instructor’s Associate Professor, MARUTA ICHIROU| eference books
(and course | fiZ¢ 51 T 2295k 2 (59 name, job title, | Graduate School of Engineering
title in Engineering Laboratory in Aeronautics and Astronautics 2| and department | Assistant Professor, SUGTYAMA FUMIKO|
English) of affiliation Graduate School of Engineering
Senior Lecturer, SUGIMOTO HIROSHI| [Study outside of class (preparation and review)]
Graduate School of Engineering
Professor,BIWA SHIROU

Target year ‘er year students or abov:l Number of credits ‘ 1 | Year/semesters |50 |/Second

Days and period% Tue.3,4 l:)lass style Experiment |languaqnﬁmmb'{ Japanese

(Other information (office hours, etc.))

[Overview and purpose of the course]

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course objectives]

[Course schedule and contents]

L 1time,

,4times,
 4times,
4times,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

Continue to IEFETFRE2 (F) ) !

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience




KEH REH
Course number | U-ENG25 35069 LJ75 Course number | U-ENG25 35070 LJ75
Course title Instructor's Course title Instructor's
(and course | BJEA R () name, job title, | Graduate School of Engineering (and course | FYRIGREWIIE (1) name, job title, | Graduate School of Engineering
title in Structural Metalic Materials and department | Professor, TSUJI NOBUHIRO title in Physics of Strength of Materials and department | Professor,INUT HARUYUKI
English) of affiliation English) of affiliation

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters |5021/Second semester

Days and period% Thu.2 klass style Lecture |lznguagmimmb'{ Japanese

[Overview and purpose of the course]

Days and period# Fri.l klass style Lecture lamuigedimmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

This course explaines fundamentals of crystal plasticity and strength of materials including plastic
deformation of crystals, yielding, work-hardening, solution hardening, precipitation hardening, properties of
grain boundaries, based on dislocation theory.

[Course objectives]

[Course schedule and contents]

Outline of Lecture,1time,

[Microstructure Evolution in Cast Alloys,2times,

Deformation, Recovery, Recrystallization and Grain Growth,3times,
,3times,

[Heat Treatment in Steels,5times,

Summary, Itime,

This class aims to help students to acquire fundamentals of deformation of crystalline materials and also to
acquire ways to interpret strength of crystalline materials based on dislocation theory.

[Course schedule and contents]

[Course requirements]

[None

(1) Yielding in crystalline materials [2 weeks]

(2) Work hardening, solution hardening and precipitation hardening [3 weeks]
(3) Strength and toughness of composites [1 week]

(4) Dislocations in crystalline materials [6 weeks]

(5) Dislocation motions and thermal activation processes [1 week]

(6) Grain boundaies and crystal plasticity of polycrystals [1 week]

(7) Feedback [1 week]

[Evaluation methods and policy]

[Course requirements]

| Attendance, exercises, home-works and exam.

[Textbooks]

Physics of Crystal Properties and Imperfections

[Evaluation methods and policy]

[References, etc.]

Evaluation will be based on a written examination. Attendance and daily reports may be considered in
grading determination.

(Reference books)

[Textbooks]

(Related URLs)

[Hand out materials will be provided during the lecture.

(http://www.tsujilab.mtl.kyoto-u.ac.jp/01 TsujiLab/Education/StructMetalMater/)

[References, etc.]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

(Reference books)
BT/ T A (07 7'%) ISBN:4750702315
J.P. Hirth and J. Lothe ['Theory of Dislocations] (McGraw-Hill) ISBN:TY86299777
J.P. Hirth and J. Lothe [Theory of Dislocations, 2nd ed.]  (Wiley) ISBN:047109125
LIPS () TRERROEME] L) ISBN:TW86162567
HAGE 2 THRSREOR i) _ (HASEE2) ISBN:4889030220

Continue to FARIZEEEMM (1) ()1 | 1

[Study outside of class (preparation and review)]

REH
REEE D (2 Course number | U-ENG25 43071 Li71
T i TRERAEMERR  (PFEESED 1SBN:978-4-7536-5090-3 CEID . Instructor's
. (and course | [ (KT (%) name, job title, | Graduate School of Engineering
title in Physics of Solids and department | Agsociate Professor, NAKAJIMA KAORU]
English) of affiliation

To review contents covered in the previous lecture.

Target year }Mh year students or ubov:l Number of credits ‘2 | Year/semesters ‘2021 /First semester

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Days and period4 Tue.2 klass style Lecture |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course objectives]

[Course schedule and contents]

Crystal structure, Itime,

Diffraction of waves by crystals,3~4times,
Vibrations of crystals,3~4times,

[Thermal properties of crystals,2times,
Electronic dtructures of crystals,3~4times,
Assessment of achievement, I time,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)
quotintroduction to solid state physicsquot by Charles Kittel isbn{} {9780471415268}, international ed. isbn {
110471680575}

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.




REH

Course number U-ENG25 45073 LJ75  U-ENG25 45073 LJ57 U-ENG25 45073 LJ71

Course title Instructor's
(and course | #i7 [ #4)] %% name, job title, | Associate Professor, MATSUMOTO MITSUHIRO|
title in Statistical Thermodynamics and department | Graduate School of Engineering
English) of affiliation Professor,INOUE YASUHIRO

Graduate School of Engineering

Year/semesters |05 |/First semester

Target year }-tth year students or abowl Number of credits ‘2

Days and period# Fri.2 klass style ‘ Lecture lamlligevﬁmmiw{ Japanese

| [Overview and purpose of the course]

Statistical mechanics provides a firm foundation for thermodynamics. I'll give a standard course of statistical
[mechanics through several basic examples in various fields of science and engineering, including quantum
mechanics, solid state physics, heat transfer engineering, and information technology.

[Course objectives]

- Understanding the relation between macroscopic variables and microscopic states.
- Scientific view of various phenomena in science and engineering based on statistics.

[Course schedule and contents]

1st week: Concepts of statistical physics and Review of basic statistics
2nd week: Counting microscopic states

3rd week: Microcanonical ensemble

4th-6th weeks: Various ensembles and Free energies

7th-9th weeks: Quantum statistics (Bose-Einstein vs. Fermi-Dirac)
10th-11th weeks: Introduction to solid state physics

12th week: Photons and Phonons

13th week: Application to Informatics

14th week: Examination

15th week: Feedback class

[Course requirements]

Basic knowledge of thermodynamics, calculus, statistics, analytical mechanics, and quantum physics will be
useful.

[Evaluation methods and policy]

- Written examination
- Paper assignment

[Textbooks]

Lecture notes will be provided.

[References, etc.]

(Reference books)
Introduced during class

Continue to #EH#NF(2) L | |

CHEYEDD)

[Study outside of class (preparation and review)]

Since this class covers basics in physics with many examples encountered in science and engineering,
students of various research fields are welcome.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

REH
Course number U-ENG25 45073 LJ75 U-ENG25 45073 LI57 U-ENG25 45073 LI71
Course title Instructor's
(and course| 7)) 77 (M%) name, job title, | Graduate School of Energy Science
title in Statistical Thermodynamics and department | Associate Professor, MIYAKE MASAO
English) of affiliation

atBNE MIx) (2)

[Evaluation methods and policy]

Situation of voluntary submission of some reports and score of exam are totally evaluated.

[Textbooks]

Target year Frd year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and periud% Tue.3 klass style ‘ Lecture languaqmimm{ Japanese
[Overview and purpose of the course]

In this lecture, fundamental ideas of Statistical Thermodynamics which is effective to microscopic
understanding of macroscopic systems and some typical applications to condensed matter physics are
q

P

[Course objectives]

The goals of this lecture are both to understand fundamental idead of Statistical Thermodynamics and to
study typical applications to condensed matter physics.

[Course schedule and contents]

Outlines, Itime,Basic ideas of Statistical Thermodynamics, thermal equilibrium, fundamentals of Statistics,
[means of measuremnts, ergodic theory.

[Themodynamic functions,1time, Thermodynamic laws, thermodynamic functions, Legendre transform,
[Maxwell relations, Gibbs-Helmholtz equation, thermodynamic variation, phase equilibrium.

Ideal systems,4times,Phase space of movement, Liouville#039s theorem, micro canonical ensemble,Partition
function, relation between Helmholtz free energy and Partition function,Principle of Boltzmann, simple
applications of microcanonical ensamble (ideal gas, elastic of gum)

L 1time,

Canonical ensemble,2times,Distribution with the maximum probability, Partition function, the 3rd law of
thermodynamics, Gibbs#039s paradox, grand canonical ensamble.

[Quantum statistics,2times,Grad canonical ensamble of quatum statistics, Fermion and Boson, Bose-Einstein
statistics, Fermi-Dirac statistics,ideal Fermi gas, electron specific heat, ideal Bose gas, Bose-Einstein
condensation.

Typical applications,4times,Systems with two levels, Schottly type specific heat, Statistics of photons,
[Planck#039s equation, one dimansional harmonic oscillation, Einstein model and specific heat of solid states.
Evaluation od goals,1time,Understanging of typical applications of statistic themodynamics and submission
of homeworks.

[Course requirements]

Students are roughly expected to have mastered basics of mathematics, dynamics, elementary quantum
[mechanics, thermodynamics and statistics.

Continue to &5t#NE MIX) (2411

The textbook is not appointed. Writing on the blackboard is performed in every lecture.

[References, etc.]

(Reference books)
1. J5Es fif o TEA)E « #fiat )04 KSEEH,  isbn{} {9784563021399}
2. NAI R UMWAZ - ERBRUGR) © THGEHIEAM — I & 5 7 T —F — ) BUUERE
A, isbn{}{4807903225}
LR W TR BER,  isbn{) (4785321342}
LR W TR EERS,  isbn{} {4785321350)
R TIV o TR ) A1, isbn{}{9784621027271}
AR - TR - s R L) L, isbn{} (4621048570}
T WIIAF—, LEAY, HyaTvh— (PR SAEFED @ 18U - Hetirel
T a7 VA=, isbn{} (9784431100577}
8. AMfsih  [dLu#Pk) HHE5 isbn{} {478532807X}

DO W

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

2nd year students may undestand this lecture if they catch on basics of physics.

*Please visit KULASIS to find out about office hours.




REH

Course number U-ENG25 45087 LI71

Course number U-ENG25 35096 LJ57  U-ENG25 35096 LJ68

Course title . Instructor's Graduate School of Engineering
(and course | fity L5 F]L name, job title, | Professor, NISHIWAKI SHINJI
title in Quality Control and department | Graduate School of Engineering

English) of affiliation Associate Professor,]ZUIl KAZUHIRO)

Target year )mh year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Firs[ semester

Days and period% Wed.4 klass style ‘ Lecture |lznguaqmimm{ Japanese

Graduate School of Biostudies
Professor, MATSUMOTO TOMOHIRO|

Course title - Instructor's Institute for Integrated Radiation and Nuclear Science|
(and course | ‘LY F> name, job title, | Associate Professor, SAKURAI YOSHINORI
title in Molecular Biophysics and department | Graduate School of Biostudies

English) of affiliation Professor, TAKATA MINORU
Graduate School of Biostudies

Professor, HARADA HIROSHI

Target year ‘er year students or abovsl Number of credits ‘2 | Year/semesters ‘202 1/First semester

[Overview and purpose of the course]
This course deals with the basics of quality control methodologies and reliability engineering techniques.

[Course objectives]
The goal is to understand the concept of numerical and strategic approaches of quality control techniques.

[Course schedule and contents]

Introduction, Itime,

Statistics and hypothesis testing,2times,
Statistical process control,2times,

Design of experiments,2times,

[Analysis of variance,2times,

[ Application of design of experiments,2times,
Reliability,4times,

[Course requirements]
[None

[Evaluation methods and policy]
The regular examination, in-class examinations and reports are taken into account.

[Textbooks]
[Not used

[References, etc.]
(Reference books)

[Study outside of class (preparation and review)]

Days and period% Mon.2 klass style ‘ Lecture |umuangimmb'{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

, 1time,
,2times,
L 1time,
L 1time,
,1time,
L 1time,
, 1time,
, Itime,
L 1time,
L 1time,
L 1time,
, Itime,
, 1time,
, 1time,

[Course requirements]

None

[Evaluation methods and policy]

Homework problems are assigned.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Continue to £41#3E%(2) 4 | |
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[Textbooks]

Course number U-ENG25 45099 LI71

Coursefitle | . Instructor's Graduate School of Engineering
(and course | K71 T2 (F%) name, job title, | Professor, MATSUBARA ATSUSHI
title in Precision Machining and department | Graduate School of Engineering
English) of affiliation Associate Professor, KOUNO DAISUKE]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

Target year }4111 year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/First semester

Days and period% Tue.l klass style ‘ Lecture languagmimm{ Japanese

[Overview and purpose of the course]

The concept of precision required for functional parts is described, and then the machining methods and
[machines such as machine measurement, cutting / grinding / polishing are described. In addition, the beam
[processing method, special processing method, and additive manufacturing will be explained.

(Other information (office hours, etc.))

[Course objectives]

*Please visit KULASIS to find out about office hours.

[Understand the basic items of removal processing, its processing machine, beam processing, which are the
basis of precision processing, and their applications. By acquiring the basic knowledge of the latest machine
manufacturing, you will be able to explain the mechanism of the machine manufacturing process.

[Course schedule and contents]

1. The accuracy required for parts and measuring instruments, 3 times, precision machine parts are illustrated,
and the accuracy required for parts is outlined. In addition, the measuring instrument is described together
with the measurement principle, and the processing method of measurement data is described.

2. Precision cutting / grinding / polishing, 4 times, the principle of precision cutting / grinding / polishing,
dynamics, typical tool materials and their selection methods are explained.

3. Machine tools, once, describe the basic structure and components of machine tools.

4. The concept and measurement method of motion accuracy, twice, machine tool motion accuracy are
described.

5. The basics of beam processing, once, processing using a laser beam or electron beam will be explained.
6. The principle of additional processing, once, and additional processing is described.

7. Special processing methods such as special processing, one-time processing, micro processing, ultra-
precision processing, electric discharge machining, and etching will be explained.

8. Latest processing technology, once, the trend of research and development on the latest processing
technology and processing technology.

9. Summary / Feedback, 1 time,

[Course requirements]

[Knowledge of mechanical design and manufacturing is required. It is desirable to take machine
manufacturing training(Kikai Seisaku Jissyu).

Continue to F5ZINTF () ()L | |
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Course number U-ENG25 35102 LI75

[Evaluation methods and policy]

Depends on the test score. Test whether you can acquire the knowledge shown in the goal and solve the
[problem by applying it.

Course title Instructor's Graduate School of Engineering
(and course | PRI UL (B1) name, job title, | Professor, MURASE KUNIAKI
title in Electrochemistry of Materials Processing [and department | Graduate School of Engineering
English) of affiliation Associate Professor, FUKAMI KAZUHIRO)

[Textbooks]

[Not used

2021/First semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters

Days and period4 Wed.1 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

[References, etc.]

[Overview and purpose of the course]

(Reference books)

This course serves the fundamentals related to solution chemistry of electrolytes and electrode reactions,
'which become the basis of wet processing such as electrolytic refining, electrowinning, corrosion,
anticorrosion, and functional electrodeposition.

[Study outside of class (preparation and review)]

[Course objectives]

[Review the materials distributed after each lecture. Perform the tasks given during the class to deepen your
understanding.

In this course students learn basic technical terms and basic concepts of physical chemistry, which are

to study materials science and engineering from the viewpoints of solution chemistry and

(Other information (office hours, etc.))

electrochemistry, to take subsequent advanced courses on materials science and engineering.

*Please visit KULASIS to find out about office hours.

[Course schedule and contents]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Overview 1 time

Solution chemistry of electrolytes, 2 times, acid-base reactions, redox reactions, equilibrium of them.
Introduction of electrode potential and its relation to chemical thermodynamics, 4 times, explanation of
electrode surface as an interface for exchange the carrier, explanation of the concept of electrode potential

and Nernst's equation.

Electrolysis, 1 time, explanation on the importance of three electrode setup (working, counter and reference
clectrodes).

Electrode reactions, 4 times, explanation on the fundamentals of electrochemical reaction rate on a electrode
surface toward understanding of batteries and corrosion, explanation on the relation between current and

potential, overpotential, diffusion-limitation of reactants.

Transfer of ions, 2 times, explanation on the transfer of ions in solution for understanding diffusion potential
and liquid junction potential.

Summary, 1 time.

[Course requirements]

[Knowledge given in Thermodynamics of Materials 2 (by Prof. Uda) is preferable.

Continue to MRBXLE () 24 ||
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[Evaluation methods and policy]

(1) Class participation, (2) take-home assignments, and (3) exams. Students will sign a roll sheet every class.
Supplementary examination to bail out low-performing students will not be given for any reason.

[Textbooks]

A course booklet written in Japanese will be given out at the first lecture.

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

[Reports given in the lectures will return after checking.
Brush up according to the reports returned.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 45107 SJ28  U-ENG25 45107 SJ77 U-ENG25 45107 SJ57

Institute for Integrated Radiation and Nuclear Science|
Professor,UNESAKI HIRONOBU
Institute for Integrated Radiation and Nuclear Science|

Course title . 5 . Instructor's Professor, MISAWA TSUYOSHI
(and course | J5T TJEEREGEY - JBR (J5D) name, job title, |Institutc for Integrated Radiation and Nuclear Science
title in Basic Nuclear Reactor Exercise and Experiments|and department | Professor, NAKAJIMA KEN

English) of affiliation Graduate School of Energy Science

Associate Professor, PIYON CHIYORUHO|
Institute for Integrated Radiation and Nuclear Science
Associate Professor, YASUNORI KITAMURA

Target year }4111 year students or abovtl Number of credits ‘2 | Year/semesters |)() |/First semester

Days and period% Mon.3,4 l:)lass style Seminar |lznguaqmimmb'{ Japanese

[Overview and purpose of the course]

[Basic reactor physics experiments using Kyoto University Critical Assembly (KUCA) which is a small and
low power reactor are carried out. Guidance and lectures before experiments are perfomed at Yoshida main
campus, and experiments are perfomed at Research Reactor Institute (Osaka Kumatori-cho).

[Course objectives]

[Understanding nuclear characteristics and safety system of nuclear reactor through reactor physics
experiments

[Course schedule and contents]

Guidance,6times,Guidance and lectures for experiments are performed at Yoshida main campus.
Experiment, I time,Experiments are performed at Research Reactor Institute (Kumatori-cho, Osaka) for 1
week. 1) guidance 2) criticality approarch experiment 3) control rod caribration experiment 4) neutron flux
measurement experiment 5) operation of nuclear reactor

[Course requirements]

[Basic knowledge about reactor physic

[Evaluation methods and policy]

reports before and after experiments

[Textbooks]

Instructed during class
[Korean version is available

Continue to BFREREE - R8 (B) 24 | !
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[References, etc.]

(Reference books)
Introduced during class

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

1) Registration to workers for radioactive material treatment is required before experiment.
2) English course for this experiment is opened.

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Course number U-ENG25 15110 LJ71  U-ENG25 15110 LI77

Graduate School of Engineering
Professor, HOUJIYOU MASAKI
Graduate School of Engineering
Associate Professor, NISHIKAWA MASAAKI
Graduate School of Engineering
Professor,IWAI HIROSHI

Graduate School of Engineering
Professor, KUROSE RYOUICHI
Graduate School of Engineering
Professor, MATSUNO FUMITOSHI

Course title . Instructor's Graduate School of Engineering
(and course | V1B T°2faf A (7 - 8 - 94H) name, job title, | Professor, MATSUBARA ATSUSHI
title in Introduction to Engineering Science A |and department |[nstitute for Frontier Life and Medical Sciences|
English) of affiliation Professor, ADACHI TALJT

Institute for Frontier Life and Medical Sciences|
Senior Lecturer, 0KEYO, Kennedy Omondij
Graduate School of Engineering
Professor,SUZUKI MOTOFUMI
Graduate School of Engineering
Associate Professor, SHIKAMA TAIICHI
Graduate School of Engineering
Professor, TAKATA SHIGERU
Graduate School of Engineering
Professor, FUIIMOTO KENIJI

Target year [lstyear students or abov* Number of credits ‘2 | Year/semesters |)() |/First semester

Days and period% Wed.2 l'.)lass style ‘ Lecture |lznguagmimm{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,10times,
,4times,
L 1time,

[Course requirements]

[None

Continue to #IETZ4RA (7+8-94) 9411
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[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 15110 LJ71  U-ENG25 15110 LI77

Graduate School of Engineering
Professor, HOUJIYOU MASAKI
Graduate School of Engineering
Associate Professor, NISHIKAWA MASAAK]|
Graduate School of Engineering
Professor,IWAI HIROSHI

Graduate School of Engineering
Professor, KUROSE RYOUICHI
Graduate School of Engineering
Professor, MATSUNO FUMITOSHI

Course title . Instructor's Graduate School of Engineering
(and course | PJFE T 248450 A (10« 11 + 124D name, job title, | Professor, MATSUBARA ATSUSHI
title in Introduction to Engineering Science A and department | [nstitute for Frontier Life and Medical Sciences|
English) of affiliation Professor, ADACHI TAIJI

Institute for Frontier Life and Medical Sciences|
Senior Lecturer, OKEYO, Kennedy Omondi
Graduate School of Engineering
Professor,SUZUKI MOTOFUMI
Graduate School of Engineering
Associate Professor, SHIKAMA TAIICHI|
Graduate School of Engineering
Professor, TAKATA SHIGERU
Graduate School of Engineering
Professor, FUIIMOTO KENJI

Year/semesters

Target year  |[Ist year students or abovsl Number of credits ‘2 2021/First semester

Days and period# Wed.2 }:Iass style ‘Lccmrc lamuigeafimmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
[Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning, 7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
Presentation, 1time,Based on the exercise, students presents their methods of intrusion detection using
[machine learning, and discuss it with other students and instructors.

Continue to STETFEZA (10+11+1288) (24 1)
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Course number U-ENG25 15111 LJ75  U-ENG25 15111 LJ128 U-ENG25 15111 LJ77

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

Graduate School of Engineering
Professor, TSUJI NOBUHIRO
Graduate School of Engineering
Professor,UDA TETSUYA
Graduate School of Engineering
Professor, MURASE KUNIAKI
Graduate School of Engineering
Associate Professor, KUROKAWA SHIYUU
Graduate School of Engineering

Course title . Instructor's Associate Professor,SEKO ATSUTO|
(and course |VJFE T244450 B (7 + 8 « 9f) name, job title, | Graduate School of Energy Science
title in Introduction to Engineering Science B and department | Professor, KAWANABE HIROSHI
English) of affiliation Graduate School of Energy Science

Professor, KASHIWAYA YOSHIAKI|
Graduate School of Engineering
Professor, MURAKAMI SADAYOSHI|
Graduate School of Engineering
Professor, TAKAGI IKUJI

Graduate School of Engineering
Professor, KANNO IKUO

Graduate School of Engineering
Professor,SAITOU MANABU

Target year Yearlsemesters |02 /Sccond semester

st year students or abowl Number of credits ‘2

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Days and period# Wed.2 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

, Itime,
,Stimes,
,4times,
,4times,
L 1time,

[Course requirements]

[None

Continue to #IETZ4:A8 (7+8-94) (941!
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Course number U-ENG25 15111 LJ75 U-ENG25 15111 LJ28 U-ENG25 15111 LI77

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

Graduate School of Engineering
Professor, TSUJI NOBUHIRO
Graduate School of Engineering
Professor,UDA TETSUYA
Graduate School of Engineering
Professor, MURASE KUNIAKI
Graduate School of Engineering
Associate Professor, KUROKAWA SHIYUU|
Graduate School of Engineering

Course title . Instructor's Associate Professor,SEKO ATSUTO|
(and course | PJF T *#48GH B (10 + 11 + 12D name, job title, | Graduate School of Energy Science
title in Introduction to Engineering Science B and department | Professor, KAWANABE HIROSHI
English) of affiliation Graduate School of Energy Science

Professor, KASHIWAYA YOSHIAKI
Graduate School of Engineering
Professor, MURAKAMI SADAYOSHI
Graduate School of Engineering
Professor, TAKAGI IKUJI

Graduate School of Engineering
Professor, KANNO IKUO

Graduate School of Engineering
Professor,SAITOU MANABU

*Please visit KULASIS to find out about office hours.

Target year

It year students or abov* Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and periud% Wed.2 klass style ‘ Lecture languagwﬁmm{ Japanese

[Courses delivered by instructors with practical work experience]

[Overview and purpose of the course]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course objectives]

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning,7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
Presentation, Itime,Based on the exercise, students presents their methods of intrusion detection using
[machine learning, and discuss it with other students and instructors.

Continue to SFETFAEB (10+ 11+ 1288) (24 1)
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Course number U-ENG25 45114 LI57 U-ENG25 45114 LJ53

[Course requirements]

None

[Evaluation methods and policy]

Course title B Instructor's Graduate School of Engineering
(and course | FZYHIEL RS (J5) name, job title, | Assistant Professor, OGURE KENZOU]
title in Fundamentals of Nuclear Physics and department | Graduate School of Engineering
English) of affiliation Associate Professor, MIYADERA TAKAYUKI

Target year )‘\Ih year students or abov:l Number of credits ‘2 | Year/semesters ‘zozl/First semester

[Textbooks]

Days and period% Thu.2 klass style ‘ Lecture |lznguaqmimmb'{ Japanese

[Overview and purpose of the course]

Basics of nuclear structure will be explained.

[References, etc.]

[Course objectives]

(Reference books)

To understand nuclear structure by using quantum theory.

[Course schedule and contents]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Properties of nuclei, 1time,

Mass formula of nuclei,2times,

Structure of nuclei,2times,

[Alpha decays and fission,2times,

Beta decays, I time,

Isospin, 2times

[Relativistic particle, 1time

Relativistic field, 2times

Pion field, 1time

Confirmation of achievement in study, 1time,

[Courses delivered by instructors with practical work experience]

[Course requirements]

(1) Category

A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Quantum physics 1 and 2

[Evaluation methods and policy]

exam

[Textbooks]

[Not used

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

solve problems presented in the lectures.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

REH
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Course number U-ENG25 35115 LJ53  U-ENG25 35115 LI72

Course number U-ENG25 35116 LJ77 U-ENG25 35116 LJ60

(and course | /jidids T2 (J50)
title in Particle Accelerators

Course title Instructor's
name, job title, | Graduate School of Engineering
Associate Professor, [SUCHIDA HIDETSUGU

and department
English) of affiliation

Course title § Instructor's Graduate School of Engineering
(and course | 4L (T 350 name, job title, | Professor, SASAKI TAKAYUKI
title in Radiochemistry and department | Graduate School of Engineering
English) of affiliation Associate Professor, TAISHI KOBAYASH]|

Target year brd year students or abov:l Number of credits ‘2

| Year/semesters ‘202 1/First semester

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and period4 Wed.1 klass style ‘Lccmrc

|lamuagenfimmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

Days and periud% Mon.1 klass style ‘ Lecture languagwﬁmm{ Japanese

[Overview and purpose of the course]

Lectures on the use of radionuclides, recycling of spent fuel and disposal of radioactive waste,
physicochemical fundamentals related to the reactivity of radioactive materials, and essential analytical
methods for material state analysis.

[Course schedule and contents]

| 2times,
,2times,
,3times,
| 2times,
,2times,
,3times,
, 1time,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Course objectives]

The course objective is to develop an understanding of the physicochemical properties and reactivity of
radioactive materials, and to learn the latest research and engineering applications based on these principles.

[Course schedule and contents]

The main contents of each class session are as follows:

1) Atoms, nuclei, and isotopes

2) Mass, decay and half-life, radiation equilibrium

3) Nuclides, dating, tracer chemistry

4) Dilution analysis, NAA

5) Cross-section, application (analysis, radiation source)

6) Nuclear fuel cycle

7) Cycle engineering: nuclear fuel, smelting, compounds

8) Overview of geological disposal (advance dispersion, chemical equilibrium)
9) Actinide chemistry

10) Chemical analysis and spectroscopy of actinide and fission products

11) Chemical thermodynamics (complexation, solubility)

12) Electrochemistry (redox, electric double layer)

13) Reprocessing (extraction equilibrium, extractant, countercurrent distribution)
14) Waste treatment (ion exchange reaction, membrane equilibrium)

15) Feedback; confirmation of learning achievement

[Course requirements]

IN/A

Continue to BHLE (T2R) ()4
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Course number U-ENG25 35118 LJ75

[Evaluation methods and policy]

Grading is based on the score of the periodic evaluations. Students will be evaluated based on their
[demonstrated understanding of the physicochemical properties and reactivity of radioactive materials and the
engineering processes involved.

Course title . § Instructor's Graduate School of Energy Science
(and course| T )L — « FPREAEZE 1 (B %) [name, jobtitle, | Professor, HIRATO TETSUJI

title in Thermochemistry for Energy and Materials Science 1 |and department | Graduate School of Energy Science
English) of affiliation Associate Professor, HASEGAWA MASAKATSU

[Textbooks]

2021/First semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters

Other materials are not specified. Handouts, etc. will be distributed during lectures.

Days and period4 Mon.3 l:lass style ‘ Lecture languagevﬁmmim{ Japanese

[References, etc.]

[Overview and purpose of the course]

(Reference books)

Other, Radiochemistry and Nuclear Chemistry, 4th ed., G. R. Choppin et al., Elsevier (2013) isbn{
0780124058972}

Nuclear Chemical Engineering, 2nd Ed., M. Benedict et al., McGraw-Hill (1981) isbn {0070045313}, etc.

This course will provide fundamentals of thermochemistry, which will be necessary to think about
environmental-friendly materials production / recycling processes.

[Course objectives]

[Study outside of class (preparation and review)]

Students will be able to calculate thermochemical properties of pure substances, mixtures and solutions, and
use phase diagrams.

Focusing on reviewing lecture content and exercises is advisable.

[Course schedule and contents]

(Other information (office hours, etc.))

Attend as needed. Some materials may be omitted or added depending on the number of classes in the
1 year.

*Please visit KULASIS to find out about office hours.

Ist, 2nd and 3rd laws of thermodynamic(3 weeks)
Ellingham diagram and equilibrium in gas phase(3 weeks)
Activity in binary solution(2 weeks)

Phase diagram of binary system(3 weeks)

Standard state of activity(2 weeks)

Review(1 week)

Feedback(1 week)

[Course requirements]

[None

[Evaluation methods and policy]

Results are evaluated by a term-end examination.
[However, there are cases where the results of the quizzes in the lectures are considered.

[Textbooks]

Instructed during class

Continue to T2 /b4~ HHELE1 (HIR) ()41}
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[References, etc.]

(Reference books)

David R. Gaskell [Introduction to metallurgical thermodynamics! (Scripta Pub. Co) ISBN:0070229457
Seshadri Seetharaman ed. [Treatise on process metallurgy, vol.1 Process fundamentals] ~(Elsevier) ISBN:
9780080969862

(Related URLs)

http://www.lupin.mtl.kyoto-u.ac.jp/class.html

[Study outside of class (preparation and review)]

In order to be useful for review, quizzes submitted will be returned after checking.

(Other information (office hours, etc.))

[Please bring a scientific calculator and a ruler.

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 35119 LI75

Course title . § Instructor's Graduate School of Energy Science
(and course | T )LF— « FPREME 2 (M%) [name, jobtitle, | professor, HIRATO TETSUJI

title in Thermochemistry for Energy and Materials Science 2|and department | Graduate School of Energy Science
English) of affiliation Associate Professor, HASEGAWA MASAKATSU

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and period% Mon.2 klass style ‘ Lecture languagmimm{ Japanese

[Overview and purpose of the course]

This course will provide fundamentals of thermochemistry, which will be necessary to think about
environmental-friendly materials production / recycling processes.

[Course objectives]

Students will be able to calculate thermochemical properties of pure substances, mixtures and solutions, and
use phase diagrams.

[Course schedule and contents]

Regular solution model(3 weeks)
Gibbs-Duhem equation(1 week)

Henrian activity(1 week)

Gibbs phase rule(3 weeks)

[Phase diagram of ternary system(4 weeks)
[Nernst equation(1 week)

Review(1 week)

[Feedback(1 week)

[Course requirements]

[None

[Evaluation methods and policy]

[Results are evaluated by a term-end examination.
However, there are cases where the results of the quizzes in the lectures are considered.

[Textbooks]

Instructed during class

[References, etc.]

(Reference books)
David R. Gaskell [Introduction to metallurgical thermodynamics! ~ (Scripta Pub. Co) ISBN:0070229457
Seshadri Sectharaman ed. [Treatise on process metallurgy, vol.1 Process fundamentals! (Elsevier) ISBN:
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9780080969862

Course number U-ENG25 35120 LJ75

(Related URLs)

Course title Instructor's

(and course | BRI AL () name, job title, | Graduate School of Engineering
title in Analytical Sciences and department | Professor, KAWAI JTYUN
English) of affiliation

http://www.lupin.mtl.kyoto-u.ac.jp/class.html

2021/Second semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters

[Study outside of class (preparation and review)]

In order to be useful for review, quizzes submitted will be returned after checking.

Days and period4 Wed.2 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

[Overview and purpose of the course]

(Other information (office hours, etc.))

[Please bring a scientific calculator and a ruler.

*Please visit KULASIS to find out about office hours.

[Quantum spectrochemistry, which is a basis of spectrochemical analysis, will be lectured. Various kinds of
spectrometries which are used in materials analysis will also be explained.

[Course objectives]

The goal of the course is to obtain knowledges about quantum chemistry, interaction between photons and
electrons, spin, principles of spectrometers, quantum mechanical calculations related to spectroscopy, and so
forth, which are necessary for spectrochemical analysis.

[Course schedule and contents]

1. Quantization, 1time,Bragg diffraction equation deduced from Bohr-Sommerferd quantization. Compton
scattering equation explained from both wave and particle views.

2. Principle of least action,2times,Refraction of electron beam. Phase velocity and group velocity. Spin and
helicity of photon. Polarization of light. Inertial mass and gravitational mass of photon and its relation to
Maessbauer spectroscopy. Zeeman effect.

3. Matrix mechanics, 1time,Scheroedinger equation. Matrix mechanics. Role of harmonic oscillator in atomic
spectra.

4. Perturbation theory,2times, Time independent perturbation theory applied to ionic crystal.

5. Optical transition,2times,Blackbody radiation. Time dependent perturbation. Tsallis entropy. Electric
dipole transition.

6. Harmonic oscillator, I time,Harmonic oscillator. WKB approximation. Field quantization.

7. Electron spectroscopy, time,Photoelectron spectroscopy of transition metal compounds. Configuration
interaction.

8. Symmetry, Itime,Symmetry of molecules. Group theory. Projection operator.

9. Interaction between electrons and photons,2times,IR and Smekal-Raman spectroscopy.

10. Angular momentum and spin, 1time,Angular momentum and spin. Spin-orbital interaction.

11. Check of achievement, I time,

[Course requirements]

[None

[Evaluation methods and policy]

Checked only by exam.

Continue to RHLE (#) (2)4 ||

[References, etc.]

(Reference books)

(Related URLs)

(http://www.process.mtl.kyoto-u.ac.jp/)

[Study outside of class (preparation and review)]

The homework will be announced in the lecture.

KREH
RS EE #1) (2) Course number | U-ENG25 35121 LJ75
_[T;xt_bo_ok_s] _______________________________ Course title Instructor's
o 5 = — (and course | [4 (A i (#4) name, job title, | Graduate School of Engineerin,
AT TR, UG (7 7 3Bt 22—, 2015) 1SBN:9784901496759 title in Electon Theory of Solids and department | Asociate ])r“fessmyKURO]%AWA sf[YUU
J. Kawai, quotQuantum Spectrochemistryquot, 2nd Edition, AGNE Gijutsu Center, Tokyo (2015).(ISBN: English) of affiliation
9784901496759) isbn{} {9784901496759}

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Fim semester

Days and period% Tue.l klass style ‘ Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

This course focuses on the electron theory of solids and its applications. First, we review the concept of
energy bands and the basics of band theory. Next, we discuss the fact that the electronic properties of solids
such as metals and semiconductors can be explained by thinking in terms of band structure. Next, we gain an
understanding of semiconductor properties based on information about bands. We also discuss the main
structural characteristics of actual electronic devices such as p-n junctions. Finally, we explain the electronic
states and electronic defect states of surfaces/interfaces with interrupted solid periodic potential.

[Course objectives]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Understand concepts that are important in discussing electrons in solids (refer to syllabus). Understand
general information concerning the electronic properties of metal and semiconductors.

[Course schedule and contents]

Energy bands, 4 classes: Review free electron theory, the influence of periodic potential, the occurrence of
energy gaps, Bloch” s theorem, one-dimensional energy bands, reduced zones, expanded zones, periodic
zone schemes, reciprocal lattices and Brillouin zones.

[Fermi surfaces and band structure of metal, 3 classes: Three-dimensional lattice Fermi surfaces and energy
band diagrams, differences between metal and insulators, band structure of metal, rigid band model, Hume-
[Rothery rules.

Semiconductors, 4 classes: Movement of Bloch electrons in electric fields, concept of effective mass,
movement of electron holes, Fermi level and carrier density, intrinsic semiconductors, extrinsic
semiconductors, p-n junctions, carrier diffusion, operating principles of transistors.

Surface/interface/defect electronic states, 2 classes: Notation of electron arrangement in crystal surfaces, band
structure of surfaces, work functions, surface electronic states.

Latest topics, 1 class: Discuss the latest research and technologies related to the content of the course. Review
the course overall and confirm the degree of learning attainment.

[Course requirements]

Students should have completed the solid state physics course offered by the Department of Physical
Scienceand Engineering.

Continue to ElfFEF:H (1) ()1 | |
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Course number U-ENG25 35124 SJ71  U-ENG25 35124 SJ77

[Evaluation methods and policy]

Final test, quizzes

[Textbooks]

Course title R Instructor's Graduate School of Engineering
(and course |- > Z—> v T (1) name, job title, | Professor, KUROSE RYOUICHI
title in Internship and department | Graduate School of Engineering
English) of affiliation Professor, TSUCHIYA TOSHIYUKI

[Printouts will be provided

Target year L’:rd year students or abov:l Number of credits ‘2 | Year/semesters ngllesll‘;‘f“s‘“‘ Second

[References, etc.]

Days and period% Intensive klass style Seminar |lzngl|aqwfillsm1h{ Japanese

(Reference books)
FEAEEZAM (1) (F) J (i) ISBN:9784621076538
HHEIES THPRRREE O 72 O RE 13 AF) ISBN:9784753655533

[Overview and purpose of the course]

The aim of the internship is experiencing on-site activities involved production, manufacturing, development,
designing and research of industrial goods at a factory or a research laboratory of Japanese leading companies.
On-site learning of the importance of teamwork and production processes in manufacturing is also the aim.

[Study outside of class (preparation and review)]

[Course objectives]

do exercises at course printouts

The goal of the internship is to master a general method of thinking and methodology at Mechanical
Engineering. Furthermore, by learning the relationship between a human and machines at an industry,
motivate oneself to study and think about one's career development.

(Other information (office hours, etc.))

[Course schedule and contents]

In addition, course printouts will be distributed

*Please visit KULASIS to find out about office hours.

As a general rule, the internship should meet the above purpose. The duration should be not less than two
'weeks. Thus, the following cases are not approved as an internship; a short internship such as a week, a
company tour, a company explanation meeting and so on. Longer term more than two weeks and an overseas
internship such as IAESTE can be acceptable.

Internship location: Based on recruitment from companies. You can find them at company's web sites and/or
the educational affairs office of the Engineering Science office (Butsuri Kyoumu).

[Course requirements]

None

[Evaluation methods and policy]

Credits (2) are approved based on the summary report (50%) and presentation (50%) about the internship
activities.

[Textbooks]

[Not used

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

Consult with the internship host location.

(Other information (office hours, etc.))

Pre-registration at the educational affairs office of the Engineering Science (Butsuri Kyoumu) is required.

*Please visit KULASIS to find out about office hours.

REH
Course number U-ENG25 35124 SJ71  U-ENG25 35124 SJ77 15—y 7 (R (2)
Course title Istructors || || p=—= —— = - = — — — N Y S Y sy sy
(and course| 7 > Z—> 2w T (J§) name, job title, | Graduate School of Engincering [Study outside of class (preparation and review)]
fitle in Internship and department | Associate Professor, MATSUO JIROU]
English) of affiliation

Target year  [rd year students or ab0\4 Number of credits ‘2 Year/semesters ng‘]sfl‘z‘f"s“'e‘ Second

(Other information (office hours, etc.))

Seminar

Days and periud% Intensive klass style languagmimm{ Japanese

[Overview and purpose of the course]

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

[Course objectives]

[Course schedule and contents]

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

Continueto 122>y 7 () (2)1 | |

(1) Category
A course that includes off-campus training classes.

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience




REH

Course number U-ENG25 35125 LE77 U-ENG25 35125 LE48

Course number U-ENG25 25127 LI71

Course title Instructor's
(and course | P51 T 220535 (J50) name, job title, | Graduate School of Engineering
title in English for Engineering Science and department | Associate Professor, MATSUO JIROU|

English) of affiliation

Course title _ X Instructor's Graduate School of Engineering
(and course | FFEEAHIME (BT 350 name, job title, | Professor, MATSUBARA ATSUSHI|
title in Design and Manufacturing Processes and department | Graduate School of Engineering
English) of affiliation Professor, NISHIWAKI SHINJI

Target year >4Ih year students or abonl Number of credits ‘2 | Year/semesters }ZOZ]/[nlensi\'& First semester

2021/First semester

Target year Lnd year students or abovsl Number of credits ‘2 | Year/semesters

Days and period% Intensive klass style ‘ Lecture |lzngl|aqwfimm1h{ Japanese and English

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,14times,
, 1time,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

Days and period4 Mon.3 l:lass style ‘ Lecture languagevﬁmmim{ Japanese

[Overview and purpose of the course]

In lectures, students are taught how production efficiency and production cost in machine production
correlate with dimension and shape accuracy, quality, life span, and performance of a product. In addition,
lectures explain the processing principles and practice of various processing methods used during production
in machine manufacturing.

[Course objectives]

To acquire basic and general knowledge about the structure of machines, design of systems, and
manufacturing methods.

[Course schedule and contents]

[Mechanisms of machine products & outline of machine manufacturing, 3 sessions, an outline is given on the
hani of machine products. In addition, the relationship between the function, shape and precision

required for machine products, and how these qualities relate to manufacturing cost are explained, and an

overview is given on the methods used to process parts and the procedure for these methods.

Manufacture of semi-finished materials, 4 sessions, the principles and practice of processing methods such as

casting, forging, welding, and fabricating sheet metal for the manufacture of semi-finished materials are

described, and an explanation is given on which methods are suited for manufacturing the semi-finished

materials of different parts.

[Methods of finish processing, 7 sessions, the principles and practice of the process in which machine parts are

manufactured by applying finish processing (represented by cutting, grinding, and abrasive machining) to

semi-finished materials are described, and an explanation is given on which methods of finish processing

should be applied to the semi-finished materials of different parts.

Confirmation of learning achieved, 1 session

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Course requirements]

None

[Evaluation methods and policy]

Evaluation is based on performance in teaching sessions and an end-of-term examination. As a general rule,
the examination makes up 80% of the final grade, while performance in teaching sessions makes up 20%.

Continue to #1
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KREH
EHERETRE I RF) (2) Course number | U-ENG25 35128 LI77
_[T;xt_bo_ok_s] _______________________________ Course title Instructor's
(and course | & A7 LT (TARJ50) name, job title, | Graduate School of Energy Science
[Not used title in Systems Engineering and department | Professor, KAWANABE HIROSHI
English) of affiliation

[References, etc.]

(Reference books)
Chichiiwa, K. (ed.), Kikai seisaku-hou tsuuron-jou, (University of Tokyo Press, 1982) ISBN: 4130650343

[Study outside of class (preparation and review)]

Report assignments may be assigned.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and period% Wed.1 klass style ‘ Lecture languagmimm{ Japanese

| [Overview and purpose of the course]

Systems engineering is basic idea about a system assembled with some elements. In the course, modeling
method of a system, function analysis, economical evaluation, optimization method and reliability analysis
are offered. Also, energy system as one of application cases; a thermal and power plant is lectured.

[Course objectives]

- To understand a variety of method and characteristics of system analysis.

- To acquire the basic knowledge to optimize the energy systems.

[Course schedule and contents]

1. Introduction of systems engineering(2): Lectures on definition and structure of a system and basic
[performance of a system. Also, lecture the basics of systems engineerings.

2. Schedule planning method(2): Lectures on the method of a program for work processes. "Program
Evaluation and Review Technique" and "Critical Path Method" are lectured.

3. Linear programming(5): Lectures on LP method for the optimization of a system. For the application
example, analysis of energy system is also offered.

4. Decision-making problem(2): Lectures on a modeling of decision-making process and method for
optimization.

5. System reliability analysis(2): Lectures on a system design and reliability analysis method.

6. Application for a energy system(2): Systems engineering method is applied to thermal and power plants.

[Course requirements]

[None

[Evaluation methods and policy]

Evaluate by report(s) and examination.

[Textbooks]

Instructed during class

Continueto YVA7LIHF (T2F) (2) | |
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JATFLI¥ (TR (2)

Course number U-ENG25 35129 LI75

[References, etc.]

(Reference books)
Introduced during class

Course title Instructor's Graduate School of Engineering
(and course | 1317 (1) name, job title, | Associate Professor, NOSE YOSHITAROU
title in Structural Properties of Materials and department | Graduate School of Engineering
English) of affiliation Professor, TSUJI NOBUHIRO

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester

[Study outside of class (preparation and review)]

Days and period% Tue.3 klass style ‘ Lecture |lznguaqmimmb'{ Japanese

Instruct in class.

[Overview and purpose of the course]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

The properties of metals and alloys strongly depend on thier microstructures, which are controlled by
processing. In this lecture, we talk on formation mechanism on micro- and nano-structures in metals and
alloys from the atomistic viewpoints, and on their properties. Through the lecture, how to control or utilize
practical materials are studied.

[Course objectives]

[Courses delivered by instructors with practical work experience]

(1) Category
(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’  practical work experience

To study relationship between microstructures and properties in metals and alloys. To understand formation
mechanism of microstructures through each phase transformation and its control.

[Course schedule and contents]

(1) Thermodynamics, phase diagram and atomic diffusion [2-3 weeks]
(2) Phase transformation through diffusion [4-5 weeks]

(3) Diffusionless phase transformation [3-4 weeks]

(4) Recrystallization and recovery [3-4 weeks]

(5) Feedback [1 week]

[Course requirements]

None

[Evaluation methods and policy]

Evaluation will be based on a written examination.
In some cases, reports and attend are considered.

[Textbooks]

Utilizing resumes provided in the lecture.

[References, etc.]

(Reference books)
Introduced during class

[Study outside of class (preparation and review)]

[To review contents in the last time before the lecture.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

REH KREH
Course number U-ENG25 35130 LJ57 Course number U-ENG25 35131 SJ71
Graduate School of Engineering
Course title . Instructor's Course title . Instructor's Senior Lecturer, NAKANISHI HIROAKI
(and course | ffi51 /)% (J5) name, job title, | Graduate School of Engineering (and course | B > A 7 LA (%) name, job title, | Graduate School of Engineering
title in Statistical Mechanics and department | Agsociate Professor, TASAKI SELI title in Exercise on Mechanical and System Engineering|and department | Associate Professor,]ZUI KAZUHIRO
English) of affiliation English) of affiliation Graduate School of Engineering
Professor, YOKOKAWA RYUUJI

Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021 /First semester

Year/semesters [021/Intensive, Second
semester

Target year  prd year students or ab0\4 Number of credits ‘ 1

Days and period4 Fri.3 klass style ‘Lccmrc |lamuigen1imm{ Japanese

[Overview and purpose of the course]

Seminar

Language of iuwm'm{ Japanese

Days and periud% Intensive klass style
[Overview and purpose of the course]

This seminar provides exercise on various topics in mechanical engineering. Students should register in
advance (in July).

[Course objectives]

[Course objectives]

[Course schedule and contents]

,3times,
,Stimes,
| 2times,
,2times,
| 2times,
L 1time,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[Course schedule and contents]

[Course requirements]

[None

[References, etc.]

[Evaluation methods and policy]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Depends on topics.

Continue to Y A7 LEEE #8) 2)1 ||
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Course number U-ENG25 25133 LJ75

[Textbooks]

Course title Instructor's
(and course | P EURFZELRE (F1) name, job title, | Graduate School of Engineering
title in Fundamentals of Materials Science and department | Professor, MURASE KUNIAKI
English) of affiliation

[References, etc.]

(Reference books)

2021/First semester

Target year Lnd year students or abovsl Number of credits ‘2 | Year/semesters

Days and period# Fri3 klass style ‘ Lecture lamlligevﬁmmim{ Japanese

[Study outside of class (preparation and review)]

[Overview and purpose of the course]

Based primarily on the solid-state chemistry, this course serves the outline of notation (descriptive method)
and analytical techniques for solid substances, which become the basis of materials science and materials

ing.

(Other information (office hours, etc.))

[Course objectives]

*Please visit KULASIS to find out about office hours.

[Basic knowledges of physics, chemistry, mathematics, etc. are requires to learn materials science and
materials engineering. In this course students learn basic technical terms and develop fundamental concepts
of solid-state materials chemistry, to take subsequent advanced courses on materials science and materials

[Courses delivered by instructors with practical work experience]

ing.

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course schedule and contents]

es and materials, 1 time, Three states of matter; Amorphous and glasses; Liquid crystal; Materials
structures and properties in our surrounding living environment.

Fundamentals of crystal structures, 3 times, Close packing and holes; Crystal structure of metals; Point
symmetry and space symmetry; Lattice and unit structure; Crystal system and Bravais lattice; Depiction of
lattice plane and lattice direction; Fractional coordinates.

Fundamentals of chemical bond theory, 2 times, Electronic configuration and shielding; Size of atoms and
ions; Covalency and ionicity; Definition of electronegativity.

Inorganic solid-state materials, 3 times, Structure of important ionic crystals; Stoichiometry and lattice
defects; Ionic conduction and solid electrolytes; Crystal field and optical properties of d-block elements.
[Fundamentals of diffraction crystallography, 5 times, Generation and properties of X-ray; Fundamentals of X-
ray scattering and diffraction (Bragg condition, structure factor, extinction rule); Powder X-ray
diffractometry; Laue method

Self-assessment of achievement, 1 time, Review of the course contents

[Course requirements]

Knowledge of physics and chemistry for the entrance examination of Kyoto University.

[Evaluation methods and policy]

(1) Class participation, (2) take-home assignments (approx. 50% in total), and (3) exams (approx. 50%).
Students will sign a roll sheet every class. Ten written take-home assignments are due throughout the
semester. Supplementary examination to bail out low-performing students will not be given for any reason.

Continue to ¥1ERZER () 2)4 ||

MERFER (M) (2)

[Textbooks]

KREH
Course number | U-ENG2525134 LI75
____________________________________ Course title ~ . Instructor's Graduate School of Engineering
= : n - - (and course AR (6 name, job title, | Associate Professor. TABATA YOSHIKAZU
[No textbook is required for this course. A course booklet will be given out at the first lecture. title in Statistical Physics of Materials and department | Graduate School of Engineering
English) of affiliation Associate Professor, YUGE KORETAKA|

[References, etc.]

(Reference books)

B. D. Cullity, S.R. Stock ['Elements of X-Ray Diffraction (3rd ed.)] (Prentice Hall) ISBN:
9780201610918

L. Smart, E. Moore ['Solid State Chemistry: An Introduction (4th ed.)) (CRC Press) ISBN:
9781439847909

A. R. West ['Solid State Chemistry and Its Applications (2nd ed.)] (Wiley) ISBN:9781119942948

(Related URLs)

(Not available)

[Study outside of class (preparation and review)]

The take-home assignments and their suggested answers should effectively be used for preparation and
review.

(Other information (office hours, etc.))

[Not available

*Please visit KULASIS to find out about office hours.

Target year %nd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester

Days and period4 Tue.2 klass style ‘Lccmrc |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

[First and second law of thermodynamics, Irreversible process,2times,
Thermodynamic functions, Phase Equilibrium and Phase Transition,2times,
Analytical mechanics and concept of statistical mechanics,3times,

Basic of classical statistical thermodynamics,2times,

,3times,

(Quantum statistical thermodynamics,3times,

Check of acquisition, 1time,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 25136 LJ75

KEH
Course number U-ENG25 25135 LI75
Course title o Instructor's Graduate School of Engineering
(and course | PRI FIEELE 1 (BF) name, job title, | Associate Professor, KISHIDA KIYOUSUKE|
title in Fundamentals of Materials Science I and department | Graduate School of Engineering
English) of affiliation Associate Professor, NOSE YOSHITAROU!

Course title Instructor's Graduate School of Engineering
(and course | AR RIAEEE 2 (ML) name, job title, | Associate Professor,FUKAMI KAZUHIRO
title in Fundamentals of Materials Science IT and department | Graduate School of Engineering
English) of affiliation Associate Professor,ICHII TAKASH]|

Target year knd year students or abov:I Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

Target year knd year students or abov:I Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

Days and period% Wed.1 klass style ‘ Lecture |lznguagmimmb'{ Japanese

Days and period% Thu.2 klass style ‘ Lecture |lznguaqmimmb'{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

To understand structures in solids, mainly metal crystals, from the viewpoint of atomic interaction. Based on
the knowledge, to study fundamental characteristics of lattice defects and properties in crystalline solid
materials controlled by it, in particular diffusion and mechanical strength.

This lecture focuses on symmetry, tensor and elastodynamics that are of importance for materials science.

[Course objectives]

[Course objectives]

The aim of this lecture is to learn a way of considering to understand diffusion and mechanical properties in
addition to fundamental studies on crystals and lattice defects.

To understand the role of symmetry, tensor and elastodynamics on materials science.

[Course schedule and contents]

[Course schedule and contents]

(1) Structure of solids [1 week]

(2) Lattice defects [1 week]

(3) Diffusion in solids [5 weeks]

(4) Deformation of crystalline materials [2 weeks]

(5) Plastic deformation of single crystals of metallic materials [2 weeks]
(6) Plastic deformation of polycrystalline metals [2 weeks]

(7) Deformation twinning and creep deformation [1 week]

(8) Feedback [1 week]

[Vector and tensor,4-5times,Fundamentals of vector and tensor
Symmetry in molecules and crystals,4-5times,Fundamentals of symmetry in molecules and crystals
Elastodynamics,4-5times,Fundamentals of elastodynamics

[Course requirements]

[Course requirements]

None

[Fundamentals of thermodynamics

[Evaluation methods and policy]

[Evaluation methods and policy]

A end-term examination will be a main part of grading determination. Attendance and daily reports may be
considered in grading determination.

Grading is due to the term-end examination. The record of attendance may be taken into account.

[Textbooks]

[Textbooks]

Utilizing resumes provided in the lecture.

Handouts will be given in lectures.

[References, etc.]

[References, etc.]

(Reference books)
Introduced during class

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

[To review contents in the last time before the lecture.

(Other information (office hours, etc.))

(Other information (office hours, etc.))

A part of themes will be added or omitted depending on a number of classes in the term.

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.

REH
Course number | U-ENG25 35139 LI76 IxIVF—FET (IXEFE) (2)
Course title . Instructor's —[T;X‘E)O_OK_S] ———————————————————————————————
(and course| T3 )LF—{LE 1 (T35 name, job title, | Graduate School of Energy Science - , - - —
title in Energy chemistry 1 and department | Professor, IAGIWARA RIKA Shriver amp Atkins#039 Inorganic Chemistry, the 6th ed., Oxford University Press.
English) of affiliation

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Fim semester

[References, etc.]

Days and periud% Tue.2 klass style ‘ Lecture languagwﬁmm{ Japanese

[Overview and purpose of the course]

(Reference books)

[Fundamental chemistry such as quantum chemistry, solid state chemistry, physical chemistry will be
described in this course for deeper understanding of energy conversion and applications. Especially chemical
[bonding and structures and their energetics will be discussed in this course.

[Study outside of class (preparation and review)]

[Course objectives]

(Other information (office hours, etc.))

[Deeper understanding of energy conversion and applications from the viewpoint of chemistry

[Course schedule and contents]

[Atomic structure,2times,Understanding of fundamentals of inorganic chemistry such as atomic orbital,
electronic structure of many-electron atoms, atomic radii, ionic radii, lanthanide contraction, ionization
potential, electron affinity and electronegativ.

,3times,Understanding of fundamentals of inorganic solid state chemistry such as crystal lattice, symmetry of
crystal, close packing structure, metals, alloys, intermetallic compounds, ionic crystals and covalent crystals
,2times, The factors such as ionic radii, coordination number, lattice energy affecting the crystal structure will
be described. Thermochemistry of solid compounds will be discussed.

,3times,Chemical bonding theory and energetics such as Lewis structure, resonance structure, valence bond
theory, molecular geometry and VSEPR theory, hybridization orbital, molecular orbital, bond length, bonding
radii, bond energy will be described.

,2times,Symmetry operation and symmetry elements, molecular point groups will be described. Applications
to molecular orbitals, molecular vibration, vibrational spectroscopies will be discussed.

,3times,Concepts and theory of Bronsted acids and bases, Lewis acids and bases, their reactions, solvent
effects will be described. Learning achievement evaluation will be made in the last class.

[Course requirements]

[None

[Evaluation methods and policy]

Overall evaluation of the activity in the class, homework, and term-end exam

Continue to TXIVF—{tF1 (TXE) (24 1)

[Homeworks will be occasionally assigned as supplementary exercises. Depending on the progress in the class,
schedule may be partially changed. Homeworks and supplementary materials are provided at URL:http://
'www.echem.energy.kyoto-u.ac.jp The text book will be used in Energy chemistry II held in fall semester.

*Please visit KULASIS to find out about office hours.




Course number U-ENG25 35140 LI76

Course title Instructor's
(and course| T3 )L F—1{b2 2 (T %J5) name, job title, | Graduate School of Energy Science
title in Energy chemistry 2 and department | Associate Professor, MATSUMOTO KAZUHIKO|

English) of affiliation

IxILF—¥2 (IXE) (2)

Year/semesters

Target year ‘lrd year students or abowl Number of credits ‘2 2021/Second semester

Shriver & Atkins; Inorganic Chemistry (6th Ed.) ISBN 9784807908981 which is used in Energy Chemistry 1.
isbn {} {9784807908981}

[References, etc.]

Days and period# Fri.4 klass style ‘ Lecture lamuigedimmim{ Japanese

[Overview and purpose of the course]

The lecturer teaches fundamental matters in inorganic chemistry related to energy conversion and storage. In
particular, Redox reactions, analytical methods, molecular geometries, and coordination chemistry as well as
electrochemical energy conversion devices will be lectured.

(Reference books)

[Study outside of class (preparation and review)]

Reading the textbook and reviewing the assignments are recommended.

[Course objectives]

(Other information (office hours, etc.))

Understanding fundamental matters on energy conversion and utilization related inorganic chemistry as well
as their relations to daily life and state-of-the-art researches

[Course schedule and contents]

1. Oxidation and Reduction, 3 times,

reduction potentials, redox stability, diagrammatic presentation of potential data, chemical extraction of the
clements

2. Molecular symmetry, 3 times,

an introduction to symmetry analysis, applications of symmetry, symmetries of molecular orbitals,
representations

3. An introduction to coordination chemistry, 2 times

language of coordination chemistry, constitution and geometry, isomerism and chirality, thermodynamics of
complex formation

4. Physical techniques in inorganic chemistry, 2 times

diffraction methods, absorption spectroscopy, resonance techniques, ionization-based techniques, chemical
analysis, magnetometry, electrochemical techniques, microsope techniques

5. Exercises and comments, 4 times

Exercises and comments on the topics in this lecture

6. Summary, once

[Course requirements]

Students are supposed to understand the lecture "Energy Chemistry 1".

[Evaluation methods and policy]

Evaluation will be based on quizes and exercises (40 %) and final examination (60%).

Continue to TXIVF—{tF2 (T2R) (2)4 1

Quizes are given every week to support understanding of the lecture.

*Please visit KULASIS to find out about office hours.

REH
Course number | U-ENG2535141 LJ53 U-ENG25 35141 LJ77 U-ENG25 35141 LI57 Course number | U-ENG2525142 L177 U-ENG25 25142 LI71
Course title Instructor's Course title Instructor's
(and course | FPE - HI T2 (J50) name, job title, | Graduate School of Engineering (and course | ik )) % 1 (F%) name, job title, | Graduate School of Engineering
title in Neutron Physics and Engineering and department | Agsociate Professor, TASAKI SELI title in Fluid Dynamics1 and department | professor, KUROSE RYOUICHI
English) of affiliation English) of affiliation

Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester

Target year #nd year students or abnv:l Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and period4 Tue.3 klass style ‘Lccmrc |lamuigen1imm{ Japanese

[Overview and purpose of the course]

[Course objectives]

Days and periud% Tue.2 klass style ‘ Lecture languagwﬁmm{ Japanese

[Overview and purpose of the course]

[Fundamental of fluid dynamics: introduction, fluid properties, governing equations (Navier-Stokes equations,
IN-S equations), solution methods of N-S equations, laminer/turbulent flows, boundary layer flow.

[Course objectives]

[Course schedule and contents]

, 1time,
,1time,
L 1time,
,4times,
| 2times,
,3times,
,2times,
L 1time,

[Course requirements]

[None

[Evaluation methods and policy]

Understanding of the principle of fluid flow.

[Course schedule and contents]

1 time : Introduction

2 time : Stationary fluid

4 times: Viscous fluid (Laminar flow /Turbulent flow)
5 times: Macroscopic expression of fluid motion

2 times: Exercise

1 times: Summary

[Course requirements]

IN/A

[Evaluation methods and policy]

[Term-end exam

[Textbooks]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Instructed during class

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

Instructed during class.

Continue to 7tk 1 () 20 | |
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Course number U-ENG25 25142 L177 U-ENG25 25142 LJ71

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course title | . Instructor's Graduate School of Engineering
(and course | itk ))% 1 (L HJ5F) name, job fitle, | Professor, OOWADA TAKU

title in Fluid Dynamics1 and department | Graduate School of Engineering
English) of affiliation Senior Lecturer,SUGIMOTO HIROSHI|

Target year knd year students or abovsl Number of credits ‘2 | Year/semesters |5021/Second semester

[Courses delivered by instructors with practical work experience]

Days and period4 Tue.2 l:lass style ‘ Lecture languagevﬁmmim{ Japanese

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

Guidance,2times,Guidance on how this class is operated, and how to use computing facility for this class.
[Basic knowledge on the role of IDS in network security and how machine learning can help the intrusion
detection.

Intrusion Detection by Signature-Based IDS,5times,Learn the mechanism of intrusion detection by signature-
based IDS by studying open source signature-based IDS and attacks, such as correspondence between alarms
issued from IDS and communications, and adding signatures to detect attacks.

Intrusion Detection by Machine Learning, 7times,Learn the method of classifying normal and malicious
traffic by machine learning algorithms and public dataset for benchmarking intrusion detection performance.
Presentation, 1time,Based on the exercise, students presents their methods of intrusion detection using
machine learning, and discuss it with other students and instructors.

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

Continue to FAENFE 1 (TXRE) ()4 11

KREH
RANFET (TREF) (2) Course number | U-ENG2535143 LI71 U-ENG25 35143 L177
[References, etc.] Course title | . Instructor's
(Reference books) andicease ik E2 () name, job title, | Graduate School of Engineering
title in Fluid Dynamics2 and department | Professor, HANAZAKI HIDESHI
English) of affiliation

[Study outside of class (preparation and review)]

Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021 /First semester

Days and period4 Thu.2 klass style ‘Lccmrc |lamuigea1immim{ Japanese

(Other information (office hours, etc.))

[Overview and purpose of the course]

*Please visit KULASIS to find out about office hours.

[Course objectives]

[Course schedule and contents]

,2times,
,4times,
,2times,
,3times,
,1time,
,2times,

, 1 times,

[Course requirements]

Fluid Dynamics 1

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)
G. K. Batchelor, An Introduction to Fluid Dynamics (Cambridge University Press, 1967). isbn{} {
052104118X}, ([, 2000) isbn{} {9780521663960}

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 35143 LJ71  U-ENG25 35143 LJ77

Course title | . Instructor's Graduate School of Engineering
(and course | ifk )% 2 (LA name, job title, | Professor, DOWADA TAKU

title in Fluid Dynamics2 and department | Graduate School of Engineering
English) of affiliation Senior Lecturer,SUGIMOTO HIROSHI|

REH
Course number U-ENG25 45144 LI71
Course title . N SHIEETS Graduate School of Engineering
(and course | ¥ 7 TIfII T.2%% (BT %) name, job title, | Professor, TSUCHIYA TOSHIYUKI
title in Microfabrication and department | Graduate School of Engineering
English) of affiliation Professor, YOKOKAWA RYUUJI

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester

2021/First semester

Target year }-ith year students or abowl Number of credits ‘2 | Year/semesters

Days and period% Thu.2 klass style Lecture |lznguagmimmb'{ Japanese

[Overview and purpose of the course]

Days and period# Fri.l klass style Lecture lamuigedimmim{ Japanese

[Overview and purpose of the course]

This course covers microfabrication technology for MEMS as well as semiconducors.

[Course objectives]

[Course objectives]

[Course schedule and contents]

[Course schedule and contents]

,2times,
,3times,
,3times,
,6times,
L 1time,

[Course requirements]

[None

L 1time,

,2times,
,3times,
,2times,
,2times,
| 2times,
,2times,
L 1time,

[Course requirements]

[Evaluation methods and policy]

[None

[Evaluation methods and policy]

[Textbooks]

[Textbooks]

[References, etc.]

(Reference books)

[References, etc.]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

(Reference books)

Continue to Y47 AMIZ (HIX) @111
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[Study outside of class (preparation and review)]

KREH
Course number | U-ENG25 45145 LI77
Course title . Instructor's Graduate School of Engineering
(and course | fifi % i T3 (%) name, job title, |ALL STAFF
title in Engineering Exercise in A tics and A i d dep: Graduate School of Engineering
English) of affiliation Professor,BIWA SHIROU

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Target year }4111 year students or abov* Number of credits ‘2 Year/semesters ‘2021/First semester

Days and periud% Tue.3,4 klass style Lecture languagwﬁmm{ Japanese

[Courses delivered by instructors with practical work experience]

[Overview and purpose of the course]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course objectives]

[Course schedule and contents]

o

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

Continue to IZFHIFEE (F) () ) |
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Course number U-ENG25 35147 LI75

[Study outside of class (preparation and review)]

Course title B Instructor's Graduate School of Engineering
(and course | [E AV (M%) name, job title, | Professor, NAKAMURA HIROYUK]|
title in Condensed Matter Physics and department | Graduate School of Engineering
English) of affiliation Associate Professor, TABATA YOSHIKAZU

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021 /Second semester

Days and period% Fri.3 klass style ‘ Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Basic concept of magnetic and superconducting properties of matters.

[Course objectives]

[Understanding of basic concept of magnetic and superconducting properties of matters.

[Course schedule and contents]

[Review of electromagnetism, 2times, Maxwell's equations and electromagnetic wave, vector potential,
[Hamiltonian for charged particle in electromagnetic field, etc.
Magnetism and superconductivity, 12 times, magnetic moment, atomic magnetism, single-ion magnetism,

par ism, ferromagnetism, antiferromagnetism, molecular field, metallic magnetism, magnetic
anisotropy, magnetization process, Meisner effect, type-1 and type-2 superconductivity, London equation,
flux quantization, origin of superconductivity, Josephson effect, SQUID, etc.

Assessment, 1time, Assessment

[Course requirements]

[None

[Evaluation methods and policy]

Evaluation will be based on a final examination.

[Textbooks]

[Not used

[References, etc.]

(Reference books)
S. Blundel Magnetism in Condensed Matter (Oxford Master Series in Physics)]  (Oxford University Press
ISBN:0198505914
C. Kittel [Introduction to Solid State Physics] (Wiley) ISBN:9780471415268

[Study outside of class (preparation and review)]

Basics of quantum mechanics and statistical mechanics is necessary.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

REH

Course number U-ENG25 35148 LI57 U-ENG25 35148 LJ75

Course title . Instructor's Graduate School of Engineering
(and course | i PP SL R (5D name, job title, | Agsociate Professor, MATSUO JIROU
title in Introduction to Solid State Physics and department | Graduate School of Engineering
English) of affiliation Senior Lecturer,SEKI TOSHIO

EFIEERR (2 (2

[References, etc.]

Target year Frd year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

(Reference books)

Others; Kittel, C., (translated by Uno, Y., Tsuya, N., Shinseki, K., Morita, A., Yamashita, J.), Kitteru: Kotai
butsurigaku nyuumon (jouka) , (Maruzen Publishing, 2005) ibid {} {BB02040691}, Hardcover version isbn {
} {9784621076569}

Days and periud% Fri.1 klass style ‘ Lecture languaqmimm{ Japanese

| [Overview and purpose of the course]

Solid state physics is a discipline that provides an understanding about the properties of matter from a
microscopic perspective through atoms, molecules, and so forth. The discipline also forms the academic
foundation for understanding the properties of important material substances applied in engineering. In order
to allow students to study the behavior of lattices and electrons, which form the basis of solid state physics,
lectures give explanations based on quantum theory to provide students with an understanding of the basics of
solid state physics.

[Course objectives]

The purpose of lectures is to help students deepen their understanding of how photons, electrons, and
particles (the most important components of solid state physics) interact with matter from a microscopic
[perspective.

[Course schedule and contents]

Introduction, 1 session: basic components of solid state physics, such as crystal structure and crystal types,
are reviewed

Crystal structure, 3 sessions: crystal, reciprocal lattice, unit lattice

Free electron theory, 3 sessions: wave function and energy state of a one-dimensional free electron, Fermi
surface

Valence theory, 2 sessions: Bloch theorem, Brillouin zone, Laue equations, diffraction, and structural factors
[Phonons and photons, 2 sessions: Kramers?Kronig relations, Drude theory, electron gas, plasmons
Semiconductors, 1 session: bandgap, electrons and holes, intrinsic semiconductors, impurity doping, and
electron conduction

Junction theory, 2 sessions: surface electron conduction, P-N junction, M-S junction

Confirmation of learning achieved, 2 sessions: The degree to which students have successfully learned about
solid-state physics based on quantum mechanics is confirmed.

[Course requirements]

It would be preferable for students to take teaching sessions in solid-state physics in advance.

[Evaluation methods and policy]

Evaluation is given based on reports (20 marks) and an examination (80 marks).

[Textbooks]

Others; outlines are distributed during teaching sessions

Continue to EFHMEERR (R) ()L 4

[Study outside of class (preparation and review)]

Students must study assignments properly.
[When appropriate, students are given report assignments and are required to submit them along with review
lecture materials.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.
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Course number | U-ENG2525150 LI57 U-ENG2525150 L128 U-ENG25 25150 LI77 [FFRIFRFR1 (D @
et e Graduate School of Engineerin, === === === === === ==-===-======
(and course | J5 44 L1531 (50 name, job ttle, |z 1. STAFF gineerng [Course requirements]
title in Introduction to Nuclear Engineering 1 and department | Graduate School of Engineering N/A
English) of affiliation Professor,SASAKI TAKAYUKI

[Evaluation methods and policy]

Grading is based on the score of the periodic evaluations. Students will be tested on basic knowledge and
lunderstanding of atoms, nuclei, radiation, quantum computation, etc. discussed in each lecture.

Year/semesters

Target year knd year students or abovsl Number of credits ‘2 2021/First semester

Days and penod# Mon.2 l:lass style ‘ Lecture languagevﬁmmm{ Japanese [Textbooks]
I [Overview and purpose of the course] Other materials are not specified. Handouts, etc. will be distributed during lectures.
Study of basic concepts necessary for understanding the principles of various nuclear engineering studies

from the physicochemical properties of atoms, nuclei, and radiation to the generation and use of energy by

fission reactions. [References, etc.]

— (Reference books)

[Course objectives] IN/A

The course objective is to understand the link between basic science and the latest research in the field of

nuclear engineering, and to understand the latest advancements made in basic and applied research and future - - -

issues. [Study outside of class (preparation and review)]

[Review mainly the contents of each lecture and the exercises during the lecture is advisable.

[Course schedule and contents]

Introduction to Radiation 1 (Other information (office hours, etc.))

Attend as needed. Some materials may be omitted or added depending on the number of classes in the
1 year. Attending Introduction to Nuclear Engineering 2 at the same time as this course is desirable.

1) Discovery of radiation
2) History of radiation

3) Basics of radiation *Please visit KULASIS to find out about office hours.
4) Interaction with substances
5) Detection of radiation

6) Generation of radiation

7) Industrial uses of radiation

Energy generation and utilization 1

8) Energy situation and nuclear power

9) Basics of reactor physics

10) Reactor control

11) Reactor selection-present

12) Reactor selection-past

13) Reactor selection-next generation reactor

14) Viewpoints on nuclear energy utilization and development
15) Feedback; confirmation of learning achievement

Continue to BFHIFF®1 (B) (! L1

REH
Course number | U-ENG2525151 LI77 U-ENG25 25151 LI57 U-ENG25 25151 LI28 [FFEIZFF@R2 ® @
Course title . Instructor's Graduate School of Engineering e A I I IS
(and course | J5 4% T2 Fa 2 (J5) name, job title, |A] [ STAFF [Course requirements]
title in Introduction to Nuclear Engineering 2 and department | Graduate School of Engineering N/A
English) of affiliation Professor,SASAKI TAKAYUKI
[Evaluation methods and policy]
o Grading is based on the score of the periodic evaluations. Students will be tested on basic knowledge and
students o abov Year/semesters 2 p &

[iaiestivear %nd year sudentsor dbwl Tt & Gret ‘2 ‘2021/Second semester understanding of atoms, nuclei, radiation, quantum computation, etc. discussed in each lecture.

Days and periud% Mon.2 klass style ‘ Lecture languaqmimm{ Japanese

[Textbooks]

| [Overview and purpose of the course] Other materials are not specified. Handouts, etc. will be distributed during lectures.

Study of the fundamentals of radiation properties and their control, and energy utilization and management,
necessary for understanding the principles of various nuclear engineering studies.

[References, etc.]

[Course objectives] (Reference books)
The course objective is to understand the association between basic science and the latest research in the field IN/A

lof nuclear engineering, and to understand the latest advancements made to basic and applied research and
future issues.

[Study outside of class (preparation and review)]

[Course schedule and contents] [Review mainly the contents of each lecture and the exercises during the lecture is advisable.

Introduction to Radiation 2

(Other information (office hours, etc.))

1) Radiation biology Attending Introduction to Nuclear Engineering 1 is desirable. Exercises and report tasks will be assigned as
2) Medical application of radiation necessary. Some materials may be omitted or added depending on the number of classes in the relevant year.
3) Effects of radiation on the human body

4) Safe use of radiation *Please visit KULASIS to find out about office hours.

5) Radiation-related laws and regulations

[New developments in quantum theory
6) Cutting-edge information technology

Energy generation and utilization 2

7) History and fundamentals of nuclear fusion

8) Fusion reactor development

9) Power reactor systems

10) Ensuring safety

11) Technical ethics

12) Radiation in the environment

13) Nuclear fuel cycle

14) Reprocessing and geological disposal

15) Feedback; confirmation of learning achievement

Continue to BFHEIFF®2 () () | |
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Course number U-ENG25 35152 LJ71  U-ENG25 35152 LJ77

Course number U-ENG25 35153 LI71

Course title Instructor's
(and course | i {AZA T2 (J5) name, job title, | Graduate School of Engineering
title in Fluid Flow and Heat Transfer and department | Professor, YOKOMINE TAKEHIKO)

English) of affiliation

Course title Instructor's Graduate School of Engineering
(and course | {ZEA %% (K) name, job title, | Professor,IWAI HIROSHI

title in Heat Transfer and department | Graduate School of Engineering
English) of affiliation Associate Professor, TATSUMI KAZUYA|

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters |5021/Second semester

Days and period% Mon.2 klass style ‘ Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

Days and period# Fri.l klass style ‘ Lecture lamlligevﬁmmim{ Japanese

This lecture provides the following subjects: thermal radiation, steady and unsteady heat conduction, laminar
and turbulent convective heat transfer, phase change phenomena (boiling and condensation). The main goals
are to understand the basic theory of fluid dynamics, thermodynamics, heat transfer and their allocation
through the understandings of the mechanisms of heat transfer; especially thermal hydraulics in a nuclear
reactor as a typical energy conversion system will be discussed including a safety engineering point of view.

[Overview and purpose of the course]

[Course objectives]

In order to understand the relation between heat and fluid based on the basic theory of fluid dynamics,
thermodynamics, heat transfer and their allocation. It is very important to

This course focuses on the heat transfer phenomena at the foundation of heating, cooling, and insulation
techniques, that is heat conduction, convection heat transfer, and thermal radiation. With respect to heat
conduction, we will discuss the steady-unsteady phenomenon and the theory of extended surface heat transfer.
With respect to convective heat transfer, we will discuss single-phase forced convection/natural convection
and the boiling and condensation transfer accompanying phase transitions. With respect to thermal radiation,
we will discuss the basic theory.

[Course objectives]

[Course schedule and contents]

,1.0times,
,1.0times,
,2.0times,
,4.0times,
,1.0times,
,5.0times,
, 1 .0times,

[Provide basic knowledge and deepen understanding of heat transfer phenomena (heat conduction, convective
heat transfer, thermal radiation).

[Course schedule and contents]

(1)
General information: Based on multiple examples of energy conversion requiring heating, cooling, and
insulation techniques, and temperature control of equipment, explain the importance of heat transfer

[Course requirements]

[None

[Evaluation methods and policy]

Evaluation based on the written examination, but it is also rating a student#039s class performance.

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

ing and the basic mechanisms of heat transfer phenomena.
(2-4)
Heat conduction: Explain the basics of heat conduction phenomena, specifically heat flux, thermal
conductivity and Fourier” s law, and the derivation of the equation of heat conduction, with reference to
basic case examples. Explain thermal contact resistance, steady heat conduction, and heat conduction
resistance in flat plates, pipes, etc., the theory of extended surfaces (fins), and so on.
(5)
Basic information on convective heat transfer: Formularize the governing equations of flow in heat transfer.
Explain dimensionless numbers such as Prandtl number, Nusselt number, Stanton number, Grashof number,
and Rayleigh number. Derive the momentum and energy equations for the boundary layer flow and heat
transfer.
(6-9)
Convective heat transfer without phase change: Explain specific examples of forced convective heat transfer,
as well as general information. As examples of external flow heat transfer, explain laminar and turbulent
[boundary layer flow over a flat plate accompanying heat transfer. Also, as an example of internal flow heat
transfer, explain heat transfer of flows within tubes. Also, explain natural convection along a vertical heated
plate.
(10, 11)
Convective heat transfer accompanying phase changes: With respect to boiling heat transfer, explain the
boiling curve in pool boiling and nucleate boiling, transition boiling, film boiling heat transfer mechanisms,
and the effects of various factors that affect nucleate boiling heat transfer and methods to enhance heat

Continue to fGEATSE () (2)1 | |

(12-14)

s displacement law, Stefan-Boltzmann® s law, radiation transfer between black body surfaces and radiation
in actual surfaces, and the properties of radiation in gases.
(15)

Confirmation of learning attainment.

KREH
ETF () (2) Course number | U-ENG25 35154 LJ75
[ransfer. With r;sp_ect_to:on_de;sa_tioz heat transfer, ;xp_lai: the d_iff;re;ce_beTwe_enTlro_p\;se_ condensation GEIEDEDD L N Instructor's )
and film condensation, phenomena in condensation interfaces, and the Nusselt solution in vertical plate film (.and.course MR 2 (I;‘Q_ name, job title, | Graduate School of Energy Science
condensation. title in Fundamentals of Materials 2 and department | Associate Professor, OKUMURA HIDEYUKI|
' English) of affiliation
[Radiation heat transfer: Discuss black bodies and gray bodies, Kirchhoff’ s law, Planck’ s law, and Wien

Target year brd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021 /First semester

Days and period4 Wed.2 klass style ‘Lccmrc |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Course requirements]

Students are required to have completed Thermodynamics 1, Thermodynamics 2, Fluid Dynamics 1, and
Fluid Dynamics 2.

[Course objectives]

[Evaluation methods and policy]

A final examination will be held. In-class quizzes and reports will be factored in.

[Course schedule and contents]

[Textbooks]

[Not used

[References, etc.]

(Reference books)

,3times,
| 2times,
,2times,
,2times,
, 1time,
, 1time,
,3times,
L 1time,

[Course requirements]

[Study outside of class (preparation and review)]

[None

Students are required to have completed Thermodynamics 1, Thermodynamics 2, Fluid Dynamics 1, and
Fluid Dynamics 2.

[Evaluation methods and policy]

(Other information (office hours, etc.))

[Textbooks]

The order of classes listed above and their timing may differ depending on the year.

*Please visit KULASIS to find out about office hours.

Text book can be bought at the society of material science, Japan at Hyakumanben near Kyoto university.
http://www.jsms.jp/

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 35155 LI71

Course itle | Instructor's Graduate School of Engineering
(and course | 7 T.%% 1 name, job title, | Professor, KOMORI MASAHARU
title in Design Engineering 1 and department | Graduate School of Engineering
English) of affiliation Professor, HIRAYAMA TOMOKO

REH
Course number U-ENG25 35156 LI71
: Graduate School of Engineering
Courssidey =~ Instructor's Professor, KOMORI MASAHARU
(and course | 3¢5t 177 2 name, job title, | Graduate School of Engineering
title in Design Engineering 2 and department | Professor, MATSUBARA ATSUSHI!
English) ofaffiliation Graduate School of Engineering
Professor, NISHIWAKI SHINJI

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester

Year/semesters

Target year ‘lrd year students or abowl Number of credits ‘2 2021/Second semester

Days and period% Mon.1 klass style ‘ Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

Days and period4 Tue.2 l:lass style ‘ Lecture languagevﬁmmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

[Course schedule and contents]

,1time,
 4times,
,3times,
,3times,
,2times,
,2times,
L 1time,
,1time,

[Course schedule and contents]

,Stimes,
,3times,
,2times,
,4times,
L 1time,

[Course requirements]

[Course requirements]

[None

[None

[Evaluation methods and policy]

[Evaluation methods and policy]

[Textbooks]

[Textbooks]

[References, etc.]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

(Reference books)

Continue to 85t T¥2(2)4 | |
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Course number U-ENG25 35157 EJ28

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Graduate School of Energy Science
Associate Professor, OKUMURA HIDEYUKI
Graduate School of Energy Science
Associate Professor, ABE MASATAKA|
Graduate School of Energy Science
Assistant Professor, KENOUE TAKUMI]|
Graduate School of Energy Science
Professor,IMATANI SHIYOUJI
Graduate School of Energy Science
Assistant Professor, 0DGAWA TAKAYA|
Graduate School of Energy Science
Professor, KASHIWAYA YOSHIAKI

Course title . NN, Instructor's Graduate School of Energy Science
(and course | T3 )L — i A4 Il + J25R 1 |name, job title, | Associate Professor, KINOSHITA KATSUYUKI|
title in Design Practce and Experiments for Applied Energy Science and Engineering 2| and department | Graduate School of Energy Science
English) of affiliation Associate Professor, HASEGAWA MASAKATSU|

Graduate School of Energy Science
Associate Professor, HACHIYA KAN
Graduate School of Energy Science
Associate Professor,Jun HAYASHI
Graduate School of Energy Science
Assistant Professor, HORIBE NAOTO|
Graduate School of Energy Science
Associate Professor, MATSUMOTO KAZUHIKO|
Graduate School of Energy Science
Associate Professor, MIYAKE MASAO|
Graduate School of Energy Science
Assistant Professor, MATSUI RYUTARO]

Target year #rd year students or ab(vwi Number of credits ‘3 Year/semesters |50 /First semester

Days and period%ch.3,4,Thu.3,+tlass style ‘Expcrimcm lamuigeafimtmlim{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

,6times,
,6times,
,6times,
,6times,

Continueto T/ ¥-RIFRHEE - 2R12)4 ) |
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Course number U-ENG25 35158 EJ57  U-ENG25 35158 EJ53  U-ENG25 35158 EJ77

[Course requirements]

None

[Evaluation methods and policy]

Course title . Instructor's Graduate School of Engineering
(and course | [T TF% T 27520 1 name, job title,  |ALL STAFF
title in Nuclear Engineering Laboratory 1 and department | Graduate School of Engineering

English) of affiliation Associate Professor, TASAKI SEIJT

Target year ‘lrd year students or abowl Number of credits ‘3 | Year/semesters |20 1/First semester

[Textbooks]

Days and period# Thu.1,2,3,4 klass style ‘Experimem languagedimmiw{ Japanese

[Overview and purpose of the course]

[References, etc.]

Basic knowledge of a wide range of scientific and engineering fields (e.g. physics, chemistry, biology,
clectrical engineering, mechanical engineering, and materials engineering) that form the basis of nuclear

(Reference books)

ing, as well as basic proficiency with standards related to radiation and quantum beam technologies
specific to nuclear engineering. In addition, students will study experimental procedures through practical
training as well as procedures for the safe handling of radioisotopes and radiation generators, methods for
[processing experimental data, and how to prepare scientific reports.

[Study outside of class (preparation and review)]

[Course objectives]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

* Cultivate familiarity with experimental procedures and a sense of engineering best practices.

* Acquire basic knowledge and skills related to science and engineering with a mind towards practical
application.

« Cultivate the ability to acquire and utilize basic knowledge and technology related to nuclear engineering.
* Learn how to conduct experiments while considering personal and environmental safety.

« Cultivate the ability to work effectively, independently, and continuously on various tasks.

[Course schedule and contents]

Course will cover the following themes. Some of the themes also serve as new instruction and training
regarding the handling of radioisotopes.

The order of lectures differs for each experimental group, and the content of corresponding exercises may
change.

Lecture 1: Overview of experiments: Provide an overview of each experimental task, text distribution, pre-
learning instructions and precautions, etc. will be given as necessary.

Lecture 2: Basics of creating engineering reports: Lecture will focus on creating experimental reports, as well
as exercises to learn the basics of creating experimental reports.

Lecture 3: Radioactive isotope (RI) safety training seminar: Students will learn safe procedures for handling
RIs. Students will study safe procedures for handling nuclear fuel materials.

Lecture 4: Plan drafting: Exercises and lectures on basic aspects of plan drafting.

Continue to BFRZIFRE1(2)4 | |
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Lecture 5: Equipment safety training: Students will learn about safety when handling machine tools such as
drilling machines and lathes.

Lecture 6: Electronic safety training: Students will assemble various circuits and learn safe and reliable
circuit manufacturing techniques.

Lecture 7: @ -ray absorption: Students will learn about «a -ray identification using semiconductor detectors
and energy absorption, range, and straggling using « -ray-emitting substances.

Lecture 8: Absorption of 3 and y -rays: Students will study procedures for the safe handling of RIs through
experiments on energy absorption by f3 and y -ray-emitting substances.

Lecture 9: X-ray diffraction: Using a powder X-ray diffractometer, students will learn the basic properties of
X-rays and gain an understanding of the relationship between diffraction patterns and crystal structures.

Lecture 10: Atmospheric PIXE/PIGE analysis: Students will discharge a proton beam into the atmosphere
and observe its range. In addition, the characteristic X-rays and y -rays generated by various irradiating
materials will be measured and trace element analysis will be performed as a study of the properties of ion
[beams and their use.

Lecture 11: Circuit meter training: Students will learn the operating principles and usage of analog and digital
testers.

Lecture 12: Study of oscilloscopes and linear circuits: Students will learn how to use an oscilloscope, an
essential tool for observing pulse waveforms as well as how to transmit pulses when they enter the network.

Lecture 13: Analog/digital circuits: Students will learn about the basics of amplifiers and digital circuits with
semiconductor elements by actually creating circuits.

Lecture 14: Electron beams/vacuums: Students will focus an electron beam by electric and magnetic fields to
learn the functions of electrostatic and magnetic lenses and understand the fundamental principles of vacuum
technology.

Lecture 15: Report check: Confirmation of the content of students’  submitted reports and provision of
guidance regarding resubmission of deficient reports to confirm learning achievement.

[Course requirements]

IN/A

[Evaluation methods and policy]

Students will prepare a report for each task, and performance will be evaluated on a scale of 1 to 3 with
respect to the degree of achievement of each learning objective, and the total score is converted into a score
out of 100.

[Note that completing all assignments and submitting reports is a prerequisite for receiving credit.
Reports submitted late may be penalized, and messy or incomplete reports may require correction and

Continue to EFRZTFRER1(3)) | |
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[Textbooks]

Texts and reference materials will be distributed for each experimental theme.

[References, etc.]

(Reference books)
Other materials will be introduced as needed for each experimental theme.

[Study outside of class (preparation and review)]

Submit reports on all experimental themes within the deadline.

In addition, follow the instructions in the experiment outline description for each experiment theme.

(Other information (office hours, etc.))

The method of contacting the faculty in charge of each experimental theme will be given in the instructional
material for each experiment.
Taking this course together with Nuclear Engineering Experiment 2 is desirable.

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

s RIFE(EH [TAABOIEEN (Fi0) Ic B 2 RIS PO IR

(3) Details of practical classes delivered based on instructors’ practical work experience
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Course number U-ENG25 35159 SJ28

Graduate School of Energy Science
Associate Professor, OKUMURA HIDEY UKI
Graduate School of Energy Science
Associate Professor, ABE MASATAKA|
Graduate School of Energy Science
Associate Professor, HACHIYA KAN
Graduate School of Energy Science
Assistant Professor, KENOUE TAKUMI]|
Graduate School of Energy Science
Professor,IMATANI SHIYOUJI
Graduate School of Energy Science
Assistant Professor, 0DGAWA TAKAYA|

Course title N [, Instructor's Graduate School of Energy Science
(and course | T3 )L F— S TR HIHE « 9257 2 [name, job title, | Professor, KASHIWAYA YOSHIAKI
title in Design Practce and Experimentsfor Applied Energy Science and Engincering 2 | and department | Graduate School of Energy Science
English) of affiliation Associate Professor, KINOSHITA KATSUYUK]|

Graduate School of Energy Science
Associate Professor, HASEGAWA MASAKATSU
Graduate School of Energy Science
Associate Professor,Jun HAY ASHI
Graduate School of Energy Science
Assistant Professor, HORIBE NAOTO
Graduate School of Energy Science
Associate Professor MATSUMOTO KAZUHIKO
Graduate School of Energy Science
Associate Professor, MIYAKE MASAO
Graduate School of Energy Science
Assistant Professor, MATSUI RYUTARO)

Target year ‘er year students or abov:l Number of credits ‘3 | Year/semesters |50)/Second semester

TRIVF-SHIFRRE - RR2(2)

[Course schedule and contents]

,6times,
,6times,
,6times,
,6times,
L 1time,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

Seminar |lznguagnf imm’m{ Japanese

Days and periodﬁk'\/ed.3,4,Thu.3.+)lass style

[Overview and purpose of the course]

(Other information (office hours, etc.))

[Course objectives]

Continue to T2/l ¥-AIFH

*Please visit KULASIS to find out about office hours.

REH

Course number U-ENG25 35160 SJ57 U-ENG25 35160 SJ53  U-ENG25 35160 SJ77

Course title ) Instructor's Graduate School of Engineering
(and course | Jiil-1#% .7 9255 2 name, job title,  |AL |, STAFF
title in Nuclear Engineering Laboratory 2 and department | Graduate School of Engineering

English) of affiliation Associate Professor, TASAKI SEIJI

Target year Frd year students or ab0\4 Number of credits ‘3 Year/semesters ‘2021 /Second semester

Seminar

Days and periud% Thu.1,2,3,4 klass style languaqmimm{ Japanese

[Overview and purpose of the course]

Basic knowledge of a wide range of scientific and engineering fields (e.g. physics, chemistry, biology,
electrical engineering, mechanical engineering, materials engineering) that form the basis of nuclear
engineering, as well as basic proficiency with standards related to radiation and quantum beam technologies
specific to nuclear engineering. In addition, students will study practical experimental procedures through
practical training as well as procedures for the safe handling of radioisotopes and radiation generators,
methods for processing experimental data, and how to prepare scientific reports.

[Course objectives]

* Cultivate familiarity with experimental procedures and a sense of engineering best practices.

* Acquire basic knowledge and skills related to science and engineering with a mind towards practical
application.

* Cultivate the ability to acquire and utilize basic knowledge and technology related to nuclear engineering.
* Learn how to conduct experiments while considering personal and environmental safety.

« Cultivate the ability to work effectively, independently, and continuously on various tasks.

[Course schedule and contents]

Course will cover the following themes.
The order of lectures differs for each experimental group, and the content of corresponding exercises may
change.

Lecture 1: Overview of experiments: Provide an overview of each experimental task, text distribution, pre-
learning instructions and precautions, etc. will be given as necessary.

Lecture 2: Basics of creating engineering reports: Lecture will focus on creating experimental reports, as well
as exercises to learn the basics of creating experimental reports.

Lecture 3: Slow neutron beams: Students will measure neutrons from radioisotopes using a neutron counter to
learn about the properties of neutrons and their interaction with matter.

Lecture 4: Radiochemistry: Students will learn how to handle unsealed radioactive materials using
radioisotope (59F¢) and solvent extraction.

Continue to RFH%ITFRE2(2) ! | |
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Lecture 5: Jon beam generation and RBS analysis: Students will learn about ion beam technology, vacuum
technology, analytical principles, etc. through particle accelerator maneuvering, and will attempt Rutherford
backscattering analysis as an applied experiment using ion beams.

Lecture 6: Thermofluid measurement and boiling heat transfer: Students will conduct experiments utilizing
boiling to deepen understanding of boiling and critical heat flux, and to learn basic measurement methods
used in thermofluid engineering.

Lecture 7: Uranium chemistry: Lectures will focus on the separation of uranium thorium radiative
equilibrium solutions (ion exchange, oxidation-reduction reaction) and will perform colorimetric quantitative
analysis as study of the handling of nuclear fuel.

Lecture 8: Materials testing/electron microscopy: Students will perform tensile testing on various materials
and obtain basic knowledge on the strength of metallic materials by analyzing pulling speed, etc.

Lecture 9: Radiation detection: Students will attempt detection of y -rays emitted from substances existing in
nature by using a Ge semiconductor detector as well as the identification and quantification of emitted
nuclides. Students will also deepen their understanding of radiation and radioactive materials by measuring
contamination using a survey meter and by measuring the decay process of nearby radioisotopes.

Lecture 10: Nonlinear Optical Effect Lasers: Students will perform laser oscillation experiments using an
optical cavity and a solid crystal as study of the basic concepts related to stimulated emission. Students will
also observe the generation of secondary harmonic waves using a nonlinear optical crystal, learn about phase
matching, and study the basics of optical technology.

Lecture 11: Analog/digital measurement: Students will study the characteristics of analog and digital
measurements, as well as the principles of impedance matching and sampling, by actually creating circuits in
practice.

Lectures 12 and 13: Simulation experiments: Students will study the basics of computer simulations, and
[perform a simulated experiment on radiation permeation using Excel.

Lectures 14 and 15: Report check: Confirmation of the content of students’  submitted reports and provision
of guidance regarding resubmission of deficient reports to confirm learning achievement.

[Course requirements]

IN/A

[Evaluation methods and policy]

Students will prepare a report for each task, and performance will be evaluated on a scale of 1 to 3 with
respect to the degree of achievement of each learning objective, and the total score is converted into a score
out of 100.

Note that completing all assignments and submitting reports is a prerequisite for receiving credit.
[Reports submitted late may be penalized, and messy or incomplete reports may require correction and

Continue to RFI%TFRER2(3)! | |
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[FFRIZ=®20) Course number | U-ENG2545161 LI71
____________________________________ Course title Instructor's Graduate School of Engineering
llexthooks] S _ i (and course | FARIRIES: name, job title, |Professor, HIRAKATA HIROYUKI
Texts and reference materials will be distributed for each experimental theme. title in Strength and Fracture of Materials and department | Graduate School of Engineering

English)

of affiliation

Associate Professor, SHIMADA TAKAHIRO

[References, etc.]

(Reference books)
Other materials will be introduced as needed for each experimental theme.

Target year }‘\Ih year students or abonl Number of credits ‘2

| Year/semesters ‘2021/First semester

Days and period% Thu.2 klass style

Lecture

|lzngllagwfillsm1b'{ Japanese

[Study outside of class (preparation and review)]

[Overview and purpose of the course]

Submit reports on all experimental themes within the deadline.

In addition, follow the instructions in the experiment outline description for each experiment theme.

[Course objectives]

(Other information (office hours, etc.))

The method of contacting the faculty in charge of each experimental theme will be given in the instructional
material for each experiment.
Taking this course together with Nuclear Engineering Experiment 1 is desirable.

*Please visit KULASIS to find out about office hours.

[Course schedule and contents]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

« RIEFEE [(THEBOFET (F98) 1B BRIEHOEHZEHR]

(3) Details of practical classes delivered based on instructors’ practical work experience

* RIEPLOREBRICIED S RBINEEEMTDN T %,

,2times,

| 2times,
,3times,
,172times,
,122times,
,1?2times,
,122times,
,1time,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

KREH KREH
Course number U-ENG25 25162 LJ71  U-ENG25 25162 LJ57 U-ENG25 25162 LI77 Course number U-ENG25 25162 LJ71  U-ENG25 25162 LJ57 U-ENG25 25162 LI77
Course title Instructor's Graduate School of Engineering Course title Instructor's
(and course | #A )77 1 (BT 1 *A8AEO name, job title, | Professor, NAKABE KAZUYOSHI (and course | £4)°7 1 (BT © *AAAHED name, job title, | Graduate School of Engineering
title in Thermodynamics 1 and department | Graduate School of Engineering title in Thermodynamics 1 and department | professor,IWAI HIROSHI
English) of affiliation Associate Professor, TATSUMI KAZUYA English) oflefilaticn

Target year %nd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/}7351 semester

Target year %nd year students or abov:l Number of credits ‘2

| Year/semesters ‘202 1/First semester

Days and period4 Fri.l klass style Lecture |lamuigen1immim{ Japanese

Days and period# Fri.l klass style

Lecture

|lamuagenfimmim{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

[Course schedule and contents]

L 1time,
,Stimes,
,2times,
| 2times,
 4times,
L 1time,
, 1time,

[Course schedule and contents]

0

[Course requirements]

[Course requirements]

None

[Evaluation methods and policy]

None

[Evaluation methods and policy]

[Textbooks]

[Textbooks]

[References, etc.]

[References, etc.]

(Reference books)

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.
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Course number U-ENG25 25162 LJ71  U-ENG25 25162 LJ57 U-ENG25 25162 LJ77

BEAFET TFR 2

Course title Instructor's
(and course | /)% 1 (3 J50) name, job title, | Graduate School of Energy Science
title in Thermodynamics 1 and department | Professor,ISHIHARA KETICHI

English) of affiliation

Based on test results, critical reviews will be made of student work.

[Course requirements]

Year/semesters

Target year knd year students or abovsl Number of credits ‘2 2021/First semester

The fundamental calculus as taught by the Institute of Liberal Arts and Science is a prerequisite for this
course.

Days and period4 Wed.3 l:lass style ‘ Lecture languagevﬁmmim{ Japanese

[Evaluation methods and policy]

[Overview and purpose of the course]

[Written examination

In this course, Thermodynamics 1, the basic laws of thermodynamics are introduced. Also discussed are
fundamental items including state changes of ideal and real gases, cycles, flow of gases, phase transformation,
free energy, phase equilibrium and the phase rule, single-component phase diagrams, etc.

[Textbooks]

[Course objectives]

[Not used

Students will gain an understanding of the meaning and significance of the first and second laws of
thermodynamics, fundamental concepts for thermodynamics. Students will also be able to quantitatively deal
with changes in thermodynamic quantity that accompany state changes.

[References, etc.]

[Course schedule and contents]

(Reference books)
[Thermodynamics and statistical mechanics (A. Harajima, Baifukan) (in Japanese). isbn{} {9784563021399}

Introduction to thermodynamics (1class)
History of thermodynamics, introduction of variables and units used in thermodynamics.

The first law of thermodynamics (2classes)
Explanation is provided of definition of heat, Quasi-static process, specific heat, enthalpy, ideal gas.

The second law of thermodynamics (2classes)
Explanation is made of reversible and irreversible process, Ideal cycle, Carnot cycle by ideal gas, introduction
of entropy.

[Thermal engine (3classes)
[Discussion in these classes will include the free expansion/compression of gas, Otto cycle, Brayton cycle,
Carnot cycle.

[Free energy (3classes)
Explanation is made of free energy, Maxwell equations, Joule-Thompson's experiment.

[Phase transformation (2classes)
Explanation is made regarding various items, including phase, first order phase transformation, metastable
equilibrium, critical point, second order phase transportation.

Confirmation of extent of student learning (1class)
Confirmation is made, via practice problems and exercises, of the extent that students have learned the
contents of this course.

[Feedback (Iclass)

Continue to ZNF 1 (TXR) 24 ||

[Study outside of class (preparation and review)]

After each class, students should spend time to review the equations and its derivations and understand the
[meaning.

(Other information (office hours, etc.))

Depending on the number of course classes scheduled for each school year and other factors, a portion of the
Syllabus may be omitted, or additions may be made thereto.

*Please visit KULASIS to find out about office hours.

REH REH
Course number U-ENG25 25163 LI75 Course number U-ENG25 25164 LI75
Course title Instructor's Course title Instructor's
(and course | F1RIEL )22 1 (B) name, job title, | Graduate School of Engineering (and course | ARIEA )22 2 (bE) name, job title, | Graduate School of Engineering
title in Thermodynamics of Materials 1 and department | Professor,SUGIMURA HIROYUKI title in Thermodynamics of Materials 2 and department | Professor,UDA TETSUYA
English) of affiliation English) of affiliation

Target year %nd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/}7351 semester

Target year #nd year students or abnv:l Number of credits ‘2 Year/semesters ‘2021/Fim semester

Days and period4 Wed.3 klass style ‘Lccmrc |lamuigea1immim{ Japanese

[Overview and purpose of the course]

Days and period% Tue.3 klass style ‘ Lecture languagmimm{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

[Course schedule and contents]

,2times,
 4times,
| 2times,
,3times,
| 2times,
L 1time,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Course schedule and contents]

Fundamental of thermodynamics,4times,Internal energy,enthalpy,heat capacityEntropy and second
lawDirection of system change

Chemical potential,3times,Extensive and intensive variable,chemical potentialComposition-dG diagram and
chemical potentialPhase rule,phase equilibrialdeal solution,Henrian standard state, activity

Phase diagrams, Itime,Relationship between phase diagram and Gibbs energyInvariant reaction in binary
systems

Thermodynamcis for electrode and ion,2times,Electrode potential, electromotive forceStandard state for ion,
Standard hydrogen electrode

Chemical potential diagrams,3times,Chemical potential diagrams for ternary systemsElectrode potential-pH
diagram

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

Continue to #REAN¥2 (M) ()1 11
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Course number U-ENG25 35165 LJ75

[References, etc.]

(Reference books)

Course title Instructor's

(and course | &t [ HEHEF R 1 (B1) name, job title, | Graduate School of Engineering
title in Electronic Structures of Inorganic Materials 1 |and department | professor, TANAKA ISAO
English) of affiliation

[Study outside of class (preparation and review)]

2021/First semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters

Days and period4 Thu.2 l:lass style ‘ Lecture languagevﬁmmiw{ Japanese

(Other information (office hours, etc.))

[Overview and purpose of the course]

*Please visit KULASIS to find out about office hours.

Electron theory is essential for fundamental understanding of the relationship among properties, crystal
structure and chemical composition in wide variety of inorganic crystals. This course provides an
introduction to the basic electron theory to be used to describe the electronic structures of inorganic materials
in general.

[Course objectives]

This course provides an introduction to the basic electron theory to be used to describe the electronic
structures of inorganic materials in general.

[Course schedule and contents]

Introduction to quantum theory,3times,Description of electrons, Schroedinger equation

Electronic structures of isolated atoms,3times,hydrogen-like atoms, quantum numbers, many-electron atoms,
self-consistent method, electron spin

Electronic structure of simple molecules,3times,molecular orbital method, homo/hetero nuclear diatomic
molecules, chemical bondings

Electronic structures of crystals,4times,electronic structure of monoatomic crystals and binary compounds,
1D chain of hydrogen atoms, Bloch theorem, band calculations

[Application to materials science, 1time,Density functional theory calculations and their application to
materials science

[Assessment of mastery of the course content, 1time,Assessment of mastery of the course content

[Course requirements]

Understanding of contents for Basic Phys. Chemistry(quantum theory) is preferred.

[Evaluation methods and policy]

Final exam.
Some quiz-sheets are distributed at the lecture whose answers should be submitted on site. Their scores may
[count as a portion (20%) of the cumulative grade.

Continue to EFERMHZ1T (1) L L1
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[Textbooks]

0784753655595

[References, etc.]

(Reference books)

Frank L. Pilar [Elementary Quantum Chemistry, ISBN:10: 0486414647

Mark Weller, Tina Overton, Jonathan Rourke [Tnorganic Chemistry J ISBN:10: 0198768125

Peter Atkins, Julio de Paula, James Keeler [I'Atkins' Physical Chemistry] ISBN:10: 0198769865

Neil W. Asheroft  [Solid State Physics) ISBN:10: 8131500527

[Anthony R. West ['Solid State Chemistry and its Applications J ISBN:10: 1119942942

Richard M. Martin ['Electronic Structure: Basic Theory and Practical Methods/ ISBN:10: 0521534402
Standard textbooks for elementary quantum physics, quantum chemistry, solid state chemistry and solid state
physics may be used.

[Study outside of class (preparation and review)]

Support materials are available on KULASIS. Password is given in the lecture room.
They may be used for reviewing.

(Other information (office hours, etc.))

(Questions may be sent by e-mail.

*Please visit KULASIS to find out about office hours.

KREH
Course number U-ENG25 35166 LI75
____________________________________ Course title Instructor's
. - (and course | it HEREFRLIE 2 (B1) name, job title, | Graduate School of Engineering
Isao TANAKA and others ['(In Japanese) Introduction to electron theory of materials] ISBN:10: titloln Electronic Structures of Inorganic Materials 2|and department | Associate Professor,SEKO ATSUTO|
English) of affiliation
The textbook for this lecture (in Japanese) can be purchased at a bookstore.

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and period% Tue.2 klass style ‘ Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

It is important to understand the electronic structure of materials because of its determinantal impacts on
material functions. This lecture gives the fundamentals of electronic structure calculations based on quantum
chemistry and band theory. The relationship between the electronic structure of inorganic materials and their
functions is also discussed.

[Course objectives]

Learning the fundamentals of quantum chemistry and band theory, and their applications to the issues in
materials science.

[Course schedule and contents]

Electronic structure theory for materials science, I time, The roles of electronic structure theory in materials
h and development.

Fundamentals of electronic structure theory,2times, The characteristics and physical meanings of
'wavefunctions, total energy, and one-electron energy.

[Theory, approximations, and methods in quantum chemistry (1),4times, Variational method and perturbation
method.

Theory, approximations, and methods in quantum chemistry (2),3times,Hartree and Hartree-Fock
approximations in quantum chemistry.

Electronic band structure calculation,2times,Density functional theory, pseudopotential and basis set in
electronic band structure calculation.

Electronic structure and chemical bonding of molecules and solids,2times, The electronic structure and
chemical bonding of molecules and solids.

Assessment of mastery of the course content,1time, The mastery of the course content is assessed.

[Course requirements]

[None

[Evaluation methods and policy]

Evaluations are made based on the examination. The results of quizzes and reports may be considered.

Continue to BFEEHNFE2 (#) (24 4|
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Course number U-ENG25 35169 SJ71

[Textbooks]

Graduate School of Engineering
Courssitite . . SHIEETS Senior Lecturer, NAKANISHI HIROAKI
(and course | F§fi > X 7 LN E v 2 — (B name, job title, | Graduate School of Engineering
title in Seminar on Mechanical and System Engineering |and department | Agsociate Professor,IZUI KAZUHIRO)
English) of affiliation Graduate School of Engineering
Professor, YOKOKAWA RYUUJI

[References, etc.]

(Reference books)

Target year ‘lrd year students or abowl Number of credits ‘2 Year/semesters Eg,ﬁ'e;“;‘f“““‘ Second

Days and period4 Intensive l:lass style languagevﬁmmim{ Japanese

Seminar
[Overview and purpose of the course]
[Study outside of class (preparation and review)]
[Course objectives]
(Other information (office hours, etc.))
*Please visit KULASIS to find out about office hours.
[Course schedule and contents]
[Course requirements]
None
[Evaluation methods and policy]
r-TTTTTTTTTTTTTTTT TS Continue to Y A7 bt 33— () @47
KREH
B AT LEEIF— () (2 Course number | U-ENG25 45170 SJ71
____________________________________ : Graduate School of Engineering
[Textbooks] GEIEDEDD » . ) Instructor's Professor, TSUCHIYA TOSHIYUKI
(and course | X1 7 CUMPRIDIIT. + FTHAM oD SikfifE name, job title, | Graduate School of Engineering
title in Fabrication and analysis of micromaterials|and department | professor, SUZUKI MOTOFUMI
English) of affiliation Graduate School of Engineering
Professor, YOKOKAWA RYUUJL

[References, etc.]

(Reference books)

Year/semesters [021/Intensive, Second
semester

Target year }4111 year students or ab0\4 Number of credits ‘2

Seminar

Days and period% Intensive klass style languagmimm{ Japanese

[Study outside of class (preparation and review)]

[Overview and purpose of the course]

(Other information (office hours, etc.))

[Course objectives]

*Please visit KULASIS to find out about office hours.

[Course schedule and contents]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

L 1time,
,1time,
L 1time,
, Itime,
, 1time,
,3times,
,3times,
L 1time,
,2times,
L 1time,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

Continue to 347 IHAONT « FEOER(2)| | |
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Course number U-ENG25 45171 LI71

[References, etc.]

(Reference books)

Course title . Instructor's Graduate School of Engineering
(and course | HIHES A7 L 15 (%) name, job title, | Professor, SAWARAGI TETSUO
title in Intelligent Systems Engineering and department | Graduate School of Engineering
English) of affiliation Senior Lecturer, NAKANISHI HIROAKI|

[Study outside of class (preparation and review)]

2021/First semester

Target year }-ith year students or abowl Number of credits ‘2 | Year/semesters

Days and period4 Wed.2 l:lass style languagevﬁmmim{ Japanese

Lecture
- - - [Overview and purpose of the course]
(Other information (office hours, etc.))
*Please visit KULASIS to find out about office hours.
[Course objectives]
[Courses delivered by instructors with practical work experience]
(1) Category
A course with practical content delivered by instructors with practical work experience [Course schedule and contents]
(2) Details of instructors’ practical work experience related to the course ,g:!:mes,
,2times,
,2times,
(3) Details of practical classes delivered based on instructors’ practical work experience ésmes,
,2times,
,2times,
,2-3times,
[Course requirements]
[None
[Evaluation methods and policy]
[Textbooks]
[References, etc.]
(Reference books)
r-TTTTTTTTTTTTTTTT TS Continue to B4V A7 LI% ) ()1 T')
KREH
HEE A7 LITE ) (2) Course number | U-ENG2525172 LI75
_____ —_——— = = — — — — — — — — — ——— ————= Course title Instructor's
[Stidvioutsideloficlass](preparationtandireview)] (and course | FPRLRI AL 3 name, job title, | Graduate School of Engineering
title in Fundamentals of Materials Science ITT and department | Asociate Professor, TOYOURA KAZUAKI]
English) of affiliation

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Target year %nd year students or abov:l Number of credits ‘2 | Year/semesters ‘2021/Second semester

Days and period4 Fri.l klass style Lecture |lamuigea1immim{ Japanese

[Overview and purpose of the course]

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

[Course objectives]

[Course schedule and contents]

L 1time,
, Itime,
L 1time,
,3times,
,4times,
 4times,
, 1time,

[Course requirements]

None

[Evaluation methods and policy]

[Textbooks]

isbn {} {9784254240184}

[References, etc.]

(Reference books)
isbn{} {9784563067120} isbn{} {9784563067137}
D.A.Porter and K.E.Easterling: Phase Transformations in Metals and Alloys isbn{} {0412450305}

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.




Course number | U-ENG25 35173 LI75

Course title Instructor's

(and course | F1 K name, job title, | Graduate School of Engineering
title in Fundamentals of Microstructure of Materials|and department | professor, HIDEYUKI YASUDA
English) of affiliation

Year/semesters |05 /Second semester

Target year ‘lrd year students or abowl Number of credits ‘2

Lecture

klass style languagevﬁmmiw{ Japanese

[Overview and purpose of the course]

Physical and chemical properties of materials depend on not only lattice structure and composition but also
microstructure. In this lecture, the microstructure evolution during phase transformation (i.e. solidification)
will be explained by using thermodynamics and kinetics (atomic diffusion, thermal energy transport and

mc transport). Students study the fundamentals of microstructure evolution (nucleation, growth
mechanism, solute partition, microstructure selection, dendritic growth, eutectic growth and equilibrium / non-
equilibrium processes).

Days and period# Mon.1

[Course objectives]

1. To understand relationship between microstructure evolution and thermodynamics / kinetics.
2. To be able to use thermodynamics and kinetics for understanding microstructure in materials.

[Course schedule and contents]

1. Introduction (1): fundamentals of thermodynamics and kinetics, which are required for understanding this
class

2. Nucleation (1): classical nucleation theory and curvature effect

3. Interface morphology (1): interface morphology (atomic scale), macroscopic interface shape

4.Growing interface (3): local equilibrium at interface, solute partition, stability of interface

5. Dendritic growth (2): mechanism of dendritic growth, selection mechanism

6.Solute partition and segregation (2): solute partition at interface, segregation (non-uniform distribution of
solutes)

7.Eutectic growth (1): cooperative growth (eutectic growth) of multiple phases, selection of microstructure
8.Non-equilibrium phase transformation (1): rapid solidification, non-equilibrium and metastable phases

9. Microstructure evolution (2): relationship between microstructure evolution and phase diagram, selection
rules in phase transformation

10. Learning achievement evaluation, and feedback (1)

[Course requirements]
[Fundamentals of Microstructure of Materials 1,2 and 3

Continue to ###E&F(2) 4 | |

FRHER(2)

[Evaluation methods and policy]

Evaluation method: Evaluation will be based on one written examination at the end of semester.

Evaluation standard: The result of a written examination should be 60 and above out of 100. (60 and above:
Passed, 59 and below: Failed)

Evaluation may include short reports.

[Textbooks]

R —RRA TR (A& ISBN:9784254240184

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

Students are required to carry out a review of class.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 35174 LJ53  U-ENG25 35174 LI72

Course title Instructor's

(and course | I name, job title, | Graduate School of Engineering

title in Radiation detection and measurement and department | Agsociate Professor, TSUCHIDA HIDETSUGU
English) of affiliation

Target year Frd year students or ab0\4 Number of credits ‘2 Year/semesters ‘202 1/First semester

Days and period% Wed.2 klass style Lecture languaqmimm{ Japanese

[Overview and purpose of the course]

R (A T8 EOMERIFHR, XHR® y #7e EOJNEFR, PR OFRHIEIC DV T
SR & WL & ORIELER, GHINC TV 2 2SRRI 8 O B R IS 238N % A
D HINE, A 75 BFANORGHRFIFNC B0 TR RE I O T2 S 2 T & TH %,

[Course objectives]

RO PR WL & OFA AT N B9 % JEARHT I & SRR HH AR O JEA I 72 B TR0l E
Feliz PRfi g% T LIC &k D SR L REIHOFIT DOV THAET B,

[Course schedule and contents]

(1) BRI OREE (18]
AEER O RN SR Z IS B, BURINCIE, BEHROPERT, BEHREHIOBE GIlE DR
RIS O LEARERD) | MHERO PR CHEHRE TV 2 Bk SISOV THITY %,

(2) ot (1]
DEFRR (XHR - y 80 OTEEROYIE & OMEER GHELEHDER & 2 OWmike, #eis &) 1B
i U T HAR SR RS %

(3) ik FHROMEET (1]
AR (A, ) OVEEROYE & OFEET GHAEMEMERE, T3LF—HKk, it
&) B U T AN R 2 S %

(4) RO [138])
POV, WTTE OMEIER GHEMERLER, MRIGE E) 1Bl U7 AR Rz 5T %4

(5) figtmitids (4]

R F A A D BHER, PSRRI, > > F L— g YRR, OO okt
AT EIE NS & & 61T, HERRROBRUC IS U7 2R OB O BRI 572 iR dH
i

°

(6) TERHE R (1]
BRI O EEARERR. (BRI T3 )L —G PR R 2 9 2 5 3 ORERUE )« abillali
Y 2 — VORI & ZDORED K UFHIERORE U LIS OV THIIT %,

(7) BERROART FIVORE (23]
AL TR,y B RS LD TRV F— XY MVORKWEIEEC OV THNT %,

Continue to i&HRETAIF(2) L | |

et it (1]
BRI O BHC B 2 RIS DV TS %0 ELAMICIE, HoehHIE & ARRE & 0
W, BRI, S T B,

R 351 B et (23]
GHREHNC IV 245 (RO R O
(10) #&45 (1]

i??ﬁ@%ﬁiﬂ)i LHEITH L L BT, BUHRGEHZE SEE & U T BUHRO Z R BR NS DONTH
"9 %o

el &) ZFHT %,

[Course requirements]

5 ER

| [Evaluation methods and policy]

FERCRBROD IS K D FHES 2

[Textbooks]

FHOESD R

[References, etc.]

(Reference books)
=OTR VNI 7T 4 AE BORERER BEHEHI O &R (B R BURT A%
Y ibid{} {TW86012413} ibid{} {BB01056431}

[Study outside of class (preparation and review)]

IS ALY 2 HERE N USRS 2 TTS .

(Other information (office hours, etc.))

IS LTI v SRR B,

*Please visit KULASIS to find out about office hours.




REH

Course number U-ENG25 35203 LJ77 U-ENG25 35203 LJ52  U-ENG25 35203 LJ28

KEH
Course number U-ENG25 35200 LI75
Course title Instructor's
(and course ﬁﬁ?*)f*Lmﬁﬁ (*)f) name, job title,
title in Introduction to Polymer Materials and department | part-time Lecturer, SAWAMOTO MITSUO)

English) of affiliation

Course title Instructor's
(and course | J5FYr¥ R (J5) name, job title, | Graduate School of Engineering
title in Nuclear Reactor Physics and department | Professor, KANNO IKUO

English) of affiliation

Target year L}rd year students or abov:l Number of credits ‘2 | Year/semesters ‘2()21 /Second semester

Target year ‘lrd year students or abowl Number of credits ‘2 | Year/semesters |20 1/First semester

Days and period% Mon.3 klass style ‘ Lecture |lznguaqmimm{ Japanese

[Overview and purpose of the course]

Days and period# Fri.l klass style ‘ Lecture lamlligevﬁmmim{ Japanese

[Overview and purpose of the course]

[Course objectives]

[Course objectives]

[Course schedule and contents]

L 1time,
,3times,
,4times,
 4times,
,2times,
, 1time,

[Course schedule and contents]

,4times,
 4times,
,3times,
,3times,
L 1time,

[Course requirements]

[Course requirements]

[None

[None

[Evaluation methods and policy]

[Evaluation methods and policy]

[Textbooks]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[References, etc.]

(Reference books)

Continue to RFFMIES (B) (2)4 ||

REFIFMESE (8 (2)

KREH
Course number U-ENG25 35233 LI75
_____ —_——— = = — — — — — — — — — ——— ————= Course title Instructor's
[Study outside of class (preparation and review)] (and course |5 S EHTEE () T [p—
title in Xray Diffraction and department | Professor, OKUDA HIROSHI
English) of affiliation

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Courses delivered by instructors with practical work experience]

(1) Category
A course with practical content delivered by instructors with practical work experience

(2) Details of instructors’ practical work experience related to the course

(3) Details of practical classes delivered based on instructors’ practical work experience

Target year %Id year students or ab0\4 Number of credits ‘2 Year/semesters ‘2021/Second semester

Days and period% Fri.2 klass style ‘ Lecture languagmimm{ Japanese

| [Overview and purpose of the course]

Structural analyses by X-ray diffraction method will be given. In the lecture, the properties of X-rays, X-ray
diffraction phenomena, crystallography, and diffraction by powder samples will be lectured.

[Course objectives]

Students will learn the crystal structure analyses by X-rays through the course works of X-ray properties,
crystalline structures, diffraction conditions, and reciprocal lattices.

[Course schedule and contents]

Basic properties of x-rays,3times, 1. X-rays2.Continuous x-rays3.Characteristic x-rays4.X-ray absorption5.X-
ray filter6.Generation of x-rays

Crystallography,3times,1.0One dimensional crystal symmetry2.7 crystal systems and 14 Bravais#039 lattices3.
Practical examples of crystals4. Body-centered cubic, face-centered cubic and hexagonal close-packed
lattices6. Crystalline structures of several compounds

Description of crystal planes and directions, Itime, 1. Description of lattice planes and directions2. Stereo
[projection

Diffraction by crystals,3times, 1. Diffraction by crystalline lattice2. Bragg conditions and scattering angle3.
Calculation of structure factors

Diffraction by a powder sample, Itime, 1. Principle of diffractometer2. X-ray diffraction by powder sample
Structural analyses of cubic systems,time, 1. Determination of a lattice parameter in cubic systems2.
Determination of Bravais#039 lattice in cubic systems

[Reciprocal lattice and diffraction condition,3times, 1. Definition of reciprocal lattices2. Reciprocal lattice and
real lattice3. Reciprocal lattice and diffraction condition

[Course requirements]

[None

[Evaluation methods and policy]

The course will be evaluated from the scores of a midterm examination (40%) and a final examination (60%).

Continue to &&EIHFE (#1) ()4 | |




REH

FEREE (1) (2)

Course number U-ENG25 25300 LJ71  U-ENG25 25300 LJ77

[Textbooks]

Instructed during class

Course title . Instructor's Graduate School of Informatics
(andcourse | L7 b =7 ZAM (K57 (1D |name, job title, | Associate Professor, AWANO HIROMITSU
title in Introduction to Electronics and department | Graduate School of Informatics
English) of affiliation Professor, HASHIMOTO MASANORY]|

[References, etc.]

Target year knd year students or abov:I Number of credits ‘2 | Year/semesters ‘202 1/First semester

(Reference books)

Days and period% Tue.5 klass style Lecture |lznguaqmimmb'{ Japanese

[Overview and purpose of the course]

[Study outside of class (preparation and review)]

(Concentrate on a lecture, and review the contents which you got by a lecture by rearanging your lecture note
and studying any questions of lecture contents for at least 4 hours in each lecture.

[Course objectives]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

[Course schedule and contents]

,2times,
,Stimes,
| 2times,
,5times,
L 1time,

[Course requirements]

[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 45995 GJ77

Course number U-ENG25 45995 GJ77

Course title Instructor's
(and course | RF7IIIFZE 1 (H%) name, job title, | Graduate School of Engineering
title in Graduation Thesis1 and department | Professor, NISHIWAKI SHINJT

English) of affiliation

Course title Instructor's
(and course | RF7IIIFZE 1 (FF) name, job title, | Graduate School of Engineering
title in Graduation Thesis1 and department | Professor, TSUJI NOBUHIRO

English) of affiliation

Target year }Mh year students or ubov:l Number of credits ‘4 | Year/semesters %(lzl/[nlensiw. First semester

Target year }Mh year students or ubov:l Number of credits ‘4 | Year/semesters %(lzl/lnlensiw. First semester

Seminar |languigem imm‘m{ Japanese

Days and period4 Intensive klass style

Seminar |languigea1 illstmlim{ Japanese

Days and period4 Intensive klass style

[Overview and purpose of the course]

[Overview and purpose of the course]

YA EOIREOL &, B LA 2 WIS R0E U, T ORI D 72 OWFZEIEE) 2 1
PRHNCHR D #HEs,  C OWZEGBEN 2l U CRREfRRAE ) 2139 %o 135 N7 BEmZE & Lhik
L. ZTORBPHEENFICOVWCTE LD IENZES,

[Course objectives]

PREEGE, DOETIEOMAT, HZERtmONE, MEOMEE 2@ C T, BRI OV TSR,

[Course schedule and contents]

1~41a

F LR DR

5~9[q

et TSR DA, S

10~12[

FOEREOFINE, RIS DM
13~15M

(AR PMvES

[Course requirements]

IR TARE S AT LY — ADMEES B AFEICHIE U2 T2 7 LT

5C¢,

[Evaluation methods and policy]

AR — RO BT B D FEIRIUCIEDNTIT S o

UYBEOIREOE &, MRBPACHS 20782 0l Uy € OMERRO 1 OGS %2 1
PRHNCHR D #HEs,  C OWZEGE) 2l U CREfRRAE ) 2139 %o 135 N7 BEmZE & Lhik
L. ZTORBPHEENFICOVWTE LD INZTES,

[Course objectives]

JERGE, BT O, WIFGmONE, MGOMERE E2EU T, TR OV TS,

[Course schedule and contents]

1~4

TR D RGE

5~9

FEA TR,

10~1 2

BOT ORI, AN O
13~1 5[

[UEARIIORVES

RAOE T 4 BT B & &8I, R SO MBS L 21T

[Course requirements]

VI T2 AR RE Y O — A S B A HAERORHIIIZOS T2z L Twa T

[Evaluation methods and policy]

AR —EOWFFER B O FEIRIL, RIS DN TIT S,

[Textbooks]

[Textbooks]

Fm i 7e2E Tl S B,

TREZEDMEINC R 2 BRI S 2 RIS 2

[References, etc.]

[References, etc.]

(Reference books)
AR TEERLROVESCRAR) (FPURAGRHTHE (HE) I1SBN:9784121006240

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

AT AEOIFRICNES T &

RSO RICES T &

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.




Course number U-ENG25 45995 GI77

Course number U-ENG25 45995 GI77

Course title Instructor's
(and course | FF/IIfFZE 1 (%) name, job title, | Graduate School of Energy Science
title in Graduation Thesis1 and department | Professor,IMATANI SHIYOUJT

English) of affiliation

Coursetiell . Instructor's Graduate School of Engineering
(and course | RERIIAFZE 1 (J50) name, job title, | Professor,SASAKI TAKAYUKI
title in Graduation Thesis1 and department | Graduate School of Engineering

English) of affiliation Associate Professor, MATSUO JIROU!

Target year >4Ih year students or abonl Number of credits ‘4 | Year/semesters }ZOZ]/[nlensi\'& First semester

Target year )‘\Ih year students or abonl Number of credits ‘4 | Year/semesters }ZOZ]/[nlensi\'e. First semester

Days and period% Intensive lass style Seminar |lzngl|agwfillsm1b'{ Japanese

Days and period% Intensive klass style Seminar |lzngl|aqwfillsm1b'{ Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

TPYBEOREOL &, TAVF—IoH T A 28z TE L, £ OMEMIRO 72D O
Jeitih 2 EAMICEO 1T, T ONFEET)ZE U CRRERAE ) 2 31 %, 135 NIz Rz Bl
WIEL it L, TORBPEENFICOVTE LD LHENZTES .

[Course objectives]

ISAEOIREOE &, T ITACHY 2WIAMEZ3GE L, Z ORERIRO 72 DU E) =
AR M1Es, T ORI E) N U CRRRARE ) 2813 %, 195 NIch 2 BdERTse & LE
L. TORBPEEMFICOVWTELDIRENZED .

FREROE, BIEZE O, WIS, Wb OEkE &2 U T, IIEEBIC DV TH S,

[Course objectives]

[Course schedule and contents]

FRERGE, BT O, BIRETmIONSE, B OFERE E 28 U T, BIREEIC DV THESR,

1~4a

WFFERRE DAY

5~9[

Sl TITE DR, Wi

10~1 2

R RO FTINE, IS O
13~15

[ClESENLIARVAS

[Course schedule and contents]

1~4al FHEHEORE

5~9[ JefriIe DA, Wi

10~1 20 FEREOHHITE IEPEE OB
13~15[ ZGFHEONR

[Course requirements]

[Course requirements]

IR L2AR T 3OV F— IS L2 O — AMEE S B AHERORITI S FRA 27 LT3 T &

WIBL T2 Lo O — AR S % A AERORIIOSE TRzl L Twa T &

[Evaluation methods and policy]

[Evaluation methods and policy]

— i OWIFUEB O EHARTUITEDNTITS o

[Textbooks]

[Not used

[References, etc.]

SR I — O RFTREBI O FHRITIC DN TTT 5
[Textbooks]
[Not used

(Reference books)

[References, etc.]

(Reference books)
SHREHEDENT B

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

HAPEBADIRICHES T &

FHRHAR ORI Tk

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 45995 GJ77

Course number U-ENG25 45995 GJ77

Course title Instructor's
(and course | REAIfZE 1 (59 name, job title, | Graduate School of Engineering
title in Graduation Thesis1 and department | Professor, BIWA SHIROU

English) of affiliation

Course title Instructor's
(and course | RF7IIIFZE 1 (FF) name, job title, | Graduate School of Engineering
title in Graduation Thesis1 and department | Professor, TSUJI NOBUHIRO

English) of affiliation

Target year }Mh year students or ubov:l Number of credits ‘4 | Year/semesters %(lzl/[nlensiw. First semester

emester

Target year }Mh year students or ubov:l Number of credits ‘4 | Year/semesters EOZ” Intensive, Second

Days and period4 Intensive klass style Seminar |lamuigen1imm{ Japanese

Days and period4 Intensive klass style Seminar |languigea1inslmf Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

HUZEOIHOE &, fize i LAOBENE (2 Hi1%, Wik, RBes, HiE 1T
I T, BERERGL 12, O TR IS B IIGRERRGEL, 2 OMERRD DD
WF7aET) 2 EARINICE D /TS, T ORFZEREEZ I U CERE 1 28153 5. 1S5 neiiiz
T L L, ZOMBREEEFIOVTE L DB 2.

UYBEOIREOE &, MRBPACHS 20782 0l Uy € OMERRO 1 OGS %2 1
PRHNCHR D #HEs,  C OWZEGE) 2l U CREfRRAE ) 2139 %o 135 N7 BEmZE & Lhik
L. ZTORBPHEENFICOVWTE LD INZTES,

[Course objectives]

[Course objectives]

UEEGE, BOETIEOME, WIZERHmONE, MEOMERAEZELET, FHEEIIC OV TS,

JERGE, BT O, WIFGmONE, MGOMERE E2EU T, TR OV TS,

[Course schedule and contents]

[Course schedule and contents]

1~410

7R DR

5~9[a

el TR DT, i

10~12[
FOEREOFINE, A OMET
13~15[

(RPN S

[Course requirements]

VB 22 R AR L2 0 — DM S B AZEERORIIOS T2l LTwa T L.

[Evaluation methods and policy]

— OIS B DR FARDUFEDNTITS .

[Textbooks]

[Not used

[References, etc.]

(Reference books)
BHHY B BN ST — IS L THRRT 5.

|~
R D RE
5~91r]

ST DM A, W
~1 21
REDHIE, IRAITES O
13~15[
[EEILTARVES

LRSI 4 AT B & & B, RIS E OISR 21T,

i

[Course requirements]

VI T2 AR RE Y O — A S B A HAERORHIIIZOS T2z L Twa T

[Evaluation methods and policy]

AR —EOWFFER B O FEIRIL, RIS DN TIT S,

[Textbooks]

TREZEDMEINC R 2 BRI S 2 RIS 2

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

TR ENTBE B KOl S 2 A2 I ThiiEh 5 T L.

RSO RICES T &

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.




Course number U-ENG25 45995 GI77

Course number U-ENG25 45995 GI77

Course title Instructor's
(and course | FFRIIFFFFE 1 (%) name, job title, | Graduate School of Energy Science
title in Graduation Thesis1 and department | Professor,IMATANI SHIYOUJT

English) of affiliation

Coursetiell . Instructor's Graduate School of Engineering
(and course | RF/IIIFZE 1 (J50) name, job title, | Professor,SASAKI TAKAYUKI
title in Graduation Thesis1 and department | Graduate School of Engineering

English) of affiliation Associate Professor, MATSUO JIROU!

Target year >4Ih year students or abonl Number of credits ‘4 | Year/semesters ng‘]esll‘;‘f"s‘“‘ Second

Target year >4Ih year students or abonl Number of credits ‘4 | Year/semesters ng‘]esll‘;‘f"“"“ Second

Days and period% Intensive lass style Seminar |lzngl|aqwfimm1h{ Japanese

Days and period% Intensive klass style Seminar |lzngl|aqnfimm1' Japanese

[Overview and purpose of the course]

[Overview and purpose of the course]

TPYBEOREOL &, TAVF—IoH T A 28z TE L, £ OMEMIRO 72D O
JeihiDl e LRI 1T, WIS U CRNERIRAE ) 2 819 %, 195 N2 B
WIEL it L, TORBPEENFICOVTE LD LHENZTES .

[Course objectives]

ISAEOIREOE &, T ITACHY 2WIAMEZ3GE L, Z ORERIRO 72 DU E) =
AR M1Es, T ORI E) N U CRRRARE ) 2813 %, 195 NIch 2 BdERTse & LE
L. TORBPEEMFICOVWTELDIRENZED .

FREROE, BIEZE O, WIS, Wb OEkE &2 U T, IIEEBIC DV TH S,

[Course schedule and contents]

[Course objectives]

FRERGE, BT O, BIRETmIONSE, B OFERE E 28 U T, BIREEIC DV THESR,

1~4a

WFFERRE DAY

5~9[

Sl TITE DR, Wi

10~1 2

R RO FTINE, IS O
13~15

[ClESENLIARVAS

[Course schedule and contents]

1~4al FHEHEORE

5~9[ JefriIe DA, Wi

10~1 20 FEREOHHITE IEPEE OB
13~15[ ZGFHEONR

[Course requirements]

[Course requirements]

IR L2AR T 3OV F— IS L2 O — AMEE S B AHERORITI S FRA 27 LT3 T &

[Evaluation methods and policy]

— i OWIFUEB O EHARTUITEDNTITS o

[Textbooks]

[Not used

[References, etc.]

(Reference books)

IR TR A% T2 0 — AR S B ACHERORRINIS TR 2 L T0a T L

[Evaluation methods and policy]

SR I — O RFTREBI O FHRITIC DN TTT 5
[Textbooks]
[Not used

[References, etc.]

(Reference books)
SHREHEDENT B

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

HAPEBADIRICHES T &

FHRHAR ORI Tk

(Other information (office hours, etc.))

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 45998 GJ77

Course title Instructor's
(and course | FjlIfUf752 (H%) name, job title, | Graduate School of Engineering
title in Graduation Thesis2 and department | Professor, NISHIWAKI SHINJT

English) of affiliation

Year/semesters [021/Intensive, Second
semester

Target year }4111 year students or ab0\4 Number of credits ‘6

FFRURRZE2 (B%) (2)

[Study outside of class (preparation and review)]

HIREAEOITRICHES T L.

Seminar

Days and periud% Intensive klass style languaqmimm{ Japanese

(Other information (office hours, etc.))

[Overview and purpose of the course]

FHLZE OISO G &, B LA 2082 802 U, 2 ORERIO e D OIFZEE)Z2 1
(RIS D #HTs,  C OWIZEIEBIZ2IE U CHREIRRAE) 2 8139 . 195 N7z B & ik
L. ZOREPHEENFICOVWCTELHDENZES.

[Course objectives]

RGE, PR O, BTSN, KEREMGEZTTS . NS ORRERIITE L LT
Tl BEKITHTLZMUT, MIFEBICONTEE,

[Course schedule and contents]

1]

R R D HTRNE, S5 O FEARGE

2~10[

FIRE I BIRRAT DI, KEROELE, TR IR OFHE OB LI & O IRZ2R1T
11~13

RO F &b, RGO, A ERERZDTDOTRMER

14

LR TORE

15

REBITIF B S o DRT IE

[Course requirements]

VIER T2ARHEI S AT L O — AMMRES . AFERITHISS 2RI FF 2z L Tw»
Tk, Xl W1 ZEBREATHB T L,

[Evaluation methods and policy]

BGAERTHTE — BB BIOFEIRIL, A ERERRICHIT 2 RRNE, RIS ORI
ElAEFN

[Textbooks]

SIS B OV TRET %0

[References, etc.]

(Reference books)
R TUEHE CPRRRROMECEfL (RO (BTD)_ISBN:9784121006240 _ _ _ _ _ _ _ _

Continue to ¥BIA%E2 (1) (2)) | |

*Please visit KULASIS to find out about office hours.




Course number U-ENG25 45998 GJ77

Course title Instructor's
(and course | FFFIIfFFE2 (#) name, job title, | Graduate School of Engineering

title in Graduation Thesis2 and department | Professor, TSUJI NOBUHIRO
English) of affiliation

HERIRZE2 (F) (2)

[Textbooks]

FRHA RN R 2 BRES 2RI %

Target year }-tth year students or abowl Number of credits ‘6 Year/semesters Egﬁ‘e;;':"""°~ Second

Seminar

Days and period4 Intensive klass style languagevﬁmmiw{ Japanese

[Overview and purpose of the course]

Y BEOIREOE &, MRRPAICS 2 UIGREZ 0E L, 2 OBERRD 72D OFES) 2 1
PRHNCHR D #HEs, OWFZEGBE) 20 U CRRERAE ) 2139 %o 135 N7 BIEmZE & Lhik
L. TOREEPHEENFICOVWTELDIHENZES .

[Course objectives]
FRERGE, BIHEIFEOR R, IO R, EREMGEEZIT5. SN ORRZRRIEE LT
XL, RRITBHLZBEL T, ARIEHICOVTES,

[Course schedule and contents]

1

AR FTRINE, AL O FEGE

2~7Id]

FEROFN, FEROFER, FEFHHOMBIES LI & D IR ETT
8~9[

RO E L, HHFERD 7D DTTRUERL

10

e e R 2 T OTER

11~13

SROT M, FEROELE, FRATHOIEIER L1 & D W2 T
14~15[A

RERITITFE A S o D Bh

FRCOMIZEEB)Z 6 WA KM % & & B, RENIFFEME S OMSHEEL L2175

[Course requirements]
IR LA R T — ZAMEE S 2 N AHERDRFITIeS Azl L Twa T L

[Evaluation methods and policy]

ATl — O MR ORMEIRIL, HRCRDL, HIRERZICHT 23 RNA, RIS &
DNFICHEDINTITI .

Continue to $5JRA%E2 (#) (2)1 | |

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

FHRFAEOITRICHES T &

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 45998 GJ77

Course title Instructor's

(and course | £Fjf7E2 (=) name, job title, | Graduate School of Energy Science
title in Graduation Thesis2 and department | Professor,IMATANI SHIYOUJI
English) of affiliation

semester

Target year )4111 year students or ab0\4 Number of credits ‘6 Year/semesters kOZI/ Intensive, Second

Seminar

Days and periud% Intensive klass style languaqmimm{ Japanese

[Overview and purpose of the course]

FYBEOREOL &, TIVF—ISH T AT 28Rz R0E L, £ OFFEMRO7=H O
el 2 EORMICHD 1T, C ORFFERD)ZE U CHERRREE ) 2 813 5. 155 NI Rz i
WL L L, ZOREPEENFICOVTH LD DN ZES .

[Course objectives]

RGE, PR O, BTSN, KEREMGEZTTS . NS ORRERIITE L LT
Tl BEKITHTLZMUT, MIFEBICONTEE,

[Course schedule and contents]

1]

R R D HTRNE, S5 O FEARGE

2~10[

FBRO I, KEROELL, FHEGTIOEER LIC & D RZRT
11~12

RO E LD, HHFEXRD T DERIER

13

RERIIFFE EE L T DR

14~15[

RFRITF B S o DB

[Course requirements]

VIEE 2R T 3OV F— IS H L2 3 — AMEE S B AHERORINIE S TR 272 LT3 T &

[Evaluation methods and policy]

— i OWIFUEBIOREARDL, THHFERRIC BT B FERNA, RS FONRICEEDINTITS |

Continue to f3IB%E2 (T%) ()4 ! |

FRIAZE2 (TX) (2)

[Textbooks]

[Not used

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

SHREAEDIRRIES T k.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.




Course number U-ENG25 45998 GJ77

Course number U-ENG25 45998 GI77

Course title Instructor's Graduate School of Engineering
(and course | FFjIIfF7E2 (J50) name, job title, | Professor,SASAKI TAKAYUKI
title in Graduation Thesis2 and department | Graduate School of Engineering
English) of affiliation Associate Professor, MATSUO JIROU!

Course title Instructor's

(and course | FFJIFF/E2 (5) name, job title, | Graduate School of Engineering
title in Graduation Thesis2 and department | Professor, BIWA SHIROU
English) of affiliation

Target year >4Ih year students or abonl Number of credits ‘6 | Year/semesters ng‘]esll‘;‘f"s‘“‘ Second

Year/semesters [02!/Intensive, Second
semester

Target year }-tth year students or abowl Number of credits ‘6

Days and period% Intensive lass style Seminar |lzngl|aqwfimm1h{ Japanese

[Overview and purpose of the course]

Seminar

Days and period4 Intensive l:lass style languagevﬁmmiw{ Japanese

TS 1 ORCRZEE X, JRNAEOIREDOE & PR T AR sz ioE L, 0
SRR 72 D DTGB 2 EAKIICI D #1Ts, T OWFYEEE) 20 U CEIRIAGE ) 2 213 5.
155 NI RZ BT & L, 2 ORAPHEIENEFICOVTE LD BRI ZES .

[Overview and purpose of the course]

[Course objectives]

RUBEOIHOE &, fize i LAOBENE (274125, Wik, RBes, HiE 1T
o, T, BERERGG 12, TR IS B IIGRERRGEL, 2 OMERROD DD
WFFEET) 2 EARIICE D /TS, T ORFZEREEZ i U CRERmRIE ) 28153 5. 1S5 Niciiiz
TS E L, ZTOMBREEEFICOVTE L DB ZES.

FRERGE, BERIZEOMA, MIRRIMON R, HREMGEETTS . CNSOBIRERRINIZEE LT
Feo, BEITBHLEMUT, FZEEHICDONTER,

[Course objectives]

[Course schedule and contents]

T RGERREOFHRIE, MEES O P GE

2~1 0 FEROEM, FEROER, FEREHMOMEIES EIC K DB Z % T
11E ROFED

12~1 418 FERIBFTERE S OB

150 FERIFFEH 2 TORBHECRRA X —FK)

SRERGE, BIERFE O, MIGEmOE, S (U Iab—2arEl) EMEERTS. Th
SORMRERMI L LTE LS, HEKTHILZELT, MERIICOVTES.

[Course schedule and contents]

[Course requirements]

I 2R AL 22 O — ADMRIE S 2 AZEERDRERII S T2l LTnad T L

[Evaluation methods and policy]

1

FEE O, MBS O RGE

2~10M

KOG, FEROER, FERBOSIER 812 & O W E ST
1T1~12[

RO E Lo, FEDIDOERHER

1 3fE~1 51

RERINFTE DR & HSH OB

it — O MG B O TR, FRIFZER S S ONE, RRIBFE RS 2R A 2 —FE&)IC
B BREAFICEINTIT S,

[Course requirements]

[Textbooks]

IR AR PR 122 O — AR 5 AHERORIMITeS FAF 2z U, RFlze 1 (F
ZERLTWET L.

[Not used

[Evaluation methods and policy]

[References, etc.]

AR —EO WA BIOFEIRIL, MERICTBT 2FENE, RIS HONFICHEIY
75,

(Reference books)
Introduced during class

[Textbooks]

[Study outside of class (preparation and review)]

Not used

FHRHAR ORI T L

[References, etc.]

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

(Reference books)
BHYHAN ST =S L THERT 5.

Continue to $5JFA%2 (F) 2)1 ! |

FFRIRRSE2 (F) (2)

[Study outside of class (preparation and review)]

RS NIBE LB L OGRS 22 e D) TRAED S T L.

(Other information (office hours, etc.))

Course number U-ENG25 45998 GJ77

Course title Instructor's

(and course | RFIIFZE 2 (F1) name, job title, | Graduate School of Engineering
title in Graduation Thesis2 and department | Professor, TSUJI NOBUHIRO
English) of affiliation

Target year }4111 year students or ab0\4 Number of credits ‘6 Year/semesters %OZ]/Inlensna First semester

*Please visit KULASIS to find out about office hours.

Seminar

Days and period% Intensive klass style languaqmimm{ Japanese

[Overview and purpose of the course]

FHUZE OISO &, MRIBRAC T 2082 802 U, 2 ORERIO 1< DOz 1
(RIS D #HTs, OGS Z2IE U CHREIRRAE) 28139 %o 195 N7z B & ik
L. ZOREPHEENFICOVWCTELHDENZES.

[Course objectives]

RGE, PR O, BTSN, KEREMGEZTTS . TS ORRERIITEE LT
T, BEKITHTLZMUT, MIFEBICOVTEE,

[Course schedule and contents]

1]
R RRRE D HTIINE, PS5 O FEARGE
2~T1H

FBROINE, FEROELL, FHEGTIOEER LI & D RZRT

8~91H
RO E LD, HHFEXRD T DERIEL

10

R R T ORE

11~1 3

SROIN, FEROBELE, KEFFHEHOB IS E1 X DIz %7
14~1 5[

RIS OB
| LRLOMZG Dz 6 WAL HEMY B L &b, RIS & ORISR L2115,

[Course requirements]

UL T 22 RRL R A O — ADMERE S % AZAERORFIINTOSE TRz LTwa T L

[Evaluation methods and policy]

AT — O MG B OGN, HRERDL, HEFER RIS B RRNA, RIS
DNEIHEDNTIT .

Continue to 45RIRIzE2 (#1) ()1 | |




HERIZE 2 (#1) (2)

Course number U-ENG25 45998 GI77

[Textbooks]

FRHA RN R 2 B8R ESZ2 RN %

Course title Instructor's

(and course | FERIFIZE 2 (T3) name, job title, | Graduate School of Energy Science
title in Graduation Thesis2 and department | Professor, IMATANI SHIYOUJL
English) of affiliation

[References, etc.]

(Reference books)

Target year }-ith year students or abowl Number of credits ‘6 Year/semesters Poz] /Intensive, First semester

Seminar

Days and period4 Intensive l:lass style languagevﬁmmiw{ Japanese

[Study outside of class (preparation and review)]

[Overview and purpose of the course]

FHRFAEOITRICHES T &

(Other information (office hours, etc.))

FYAEOIREOL &, T3IVF—ISH AT 28z RE L, £ OMERO 72D OuE
el 2 EOAMICI) 1T, C OBFEGH)ZE U CIRERREE D 2 3159 %, 155 Mo Rz il
WreLtbic L, TORBPHEENFICOVTE L HZENZTES,

*Please visit KULASIS to find out about office hours.

[Course objectives]

FRERGE, BEMIZEOMA. MIRRIMON R, HREMGEETTS . CNEOBIRERRINIZEE LT
Feo, BEKITDHLEMUT, HZEEHICDONTER,

[Course schedule and contents]

1 [A

AR FTRIE, A O FEMGE

2~101]

FERORN, FROFR, FEFHOMBIES LI & D SR ERTT
11~121#

RO E L, HHFERD 7D DR

1 3

e e R 2 T OTER

14~15]

RERITFE R 5 DB

[Course requirements]

IEE TR T 3OV F— IS H T2 0 — AMEE S % AHERORINITES FARIZ LT3 T &

[Evaluation methods and policy]

— i OMFUEBIO LRI, THEFERRICHBI BFEERNE, IR EONRICIEDNTITS

Continue to 58IM%E2 (I%) (2)4 11

HFRIIZE 2 (%) (2)

[Textbooks]

[Not used

[References, etc.]

(Reference books)

[Study outside of class (preparation and review)]

SHREBEDIRRICES T k.

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.

Course number U-ENG25 45998 GJ77

Course title . Instructor's Graduate School of Engineering
(and course | £FjI15 2 ()50 name, job title, | Professor, SASAKI TAKAYUKI
title in Graduation Thesis2 and department | Graduate School of Engineering
English) of affiliation Associate Professor, MATSUO JIROU|

Target year }Mh year students or abov:i Number of credits ‘6 | Year/semesters %(IZI/Inlensiw, First semester

Days and period4 Intensive klass style Seminar |lamuigea1immim{ Japanese

[Overview and purpose of the course]

RERIIEYE 1| OBCRZESE Z | NBEOIREOL &, 4 A 202 &E L, £D
RO 72 D OWFFEG B2 TARRNCH D #Es, OWZeNH) 2@ U CREffRGE ) 23159 %,
155 NI R BT & LU L. T OREPEEEFICOVTE LD LM 2E S,

[Course objectives]

RGE, PR O, BTSN, KEREMGEZTTS . TS ORRERIITEE LT
T, BEKITHTLZMUT, MIFEBICOVTEE,

[Course schedule and contents]

1l RUEREOFHINE, HAES O F T

2~10[ FEEROEM, FHROBEL, EEGEHHOBER I X DRz RT
110 EROFED

12~1 4/ RIS O

1 50a REABFFERE 2 TORBRRORA X —FEK)

[Course requirements]

IR TR TR T2 0 — AWRIE S B ACHERORFRINITS FRIF 2 L T0a T L

[Evaluation methods and policy]

BRI — 3RO TR BI O FAEIRIL, RIS ONE, RIS 2R A X — &)
B BFERABICIEDN TS,

[Textbooks]

[Not used

[References, etc.]

(Reference books)
Introduced during class

[Study outside of class (preparation and review)]

RSO RICES T &

(Other information (office hours, etc.))

*Please visit KULASIS to find out about office hours.




REH REH

Course number | U-ENG26 16063 LI72 Course number | U-ENG29 39025 LI10 U-ENG29 39025 LI55
Course title Instructor's Course title Instructor's
(and course | 7551 X At name, job title, | Graduate School of Engineering (and course | £ filffifE 7 name, job title, | Graduate School of Informatics
title in Fundamentals of Circuit Theory and department | Associate Professor, HISAKADO TAKASHI| title in Numerical Analysis and department | Associate Professor, YOSHIKAWA HITOSHI|
English) of affiliation English) of affiliation
Target year ‘lsl year students or abox:l Number of credits ‘2 | Year/semesters ‘2()21 /First semester Target year knd year students or abov:I Number of credits ‘2 | Year/semesters ‘2()21 /Second semester
Days and period% Tue.5 klass style ‘ Lecture |lznguagmimmb'{ Japanese Days and period% Wed.3 klass style ‘ Lecture |lznguaqmimmb'{ Japanese
[Overview and purpose of the course] [Overview and purpose of the course]

The course introduces the fundamentals of the electric circuit. Topics covered include: resitive elemnts and
networks; independent sources; switches and dynamics of first- and second-order networks; phasor analysis;
2-port circuits.

[Course objectives]

[Course objectives]

Students are expected to learn the transient analysis by differential equation and steady state analysis by
phasor.

[Course schedule and contents]

[Course schedule and contents]

IDC circuit,3times,We introduce Kirchhoff#039s current law and Kirchhoff#039s voltage law, Ohm#039s law ’};;:Z;

and independent sources. ‘Stimes’

Differential equation of circuit,5times,We introduce inductors and capacitors and explain the differential ’4limes’

equation of circuit. lltime )

AC circuit,4times,We introduce phasor and explain the steady state analysis. i ’

two-port circuit,2times,We extend one-port elements to two-port circuits.

academic achievement test, 1time, The level of understanding on this lecture will be confirmed. [Course requirements]
[None

[Course requirements]

[None [Evaluation methods and policy]

[Evaluation methods and policy]

[Reports and examinations

[Textbooks] [Textbooks]

BAGL To— XA ER AT (A ) ISBN:4254227469

[References, etc.]

[References, etc.] (Reference books)

(Reference books)

[Study outside of class (preparation and review)]

[Study outside of class (preparation and review)]

After the lesson, solve problems in the text.

(Other information (office hours, etc.)) (Other information (office hours, etc.))
*Please visit KULASIS to find out about office hours. *Please visit KULASIS to find out about office hours.
REH
Course number U-ENG29 49118 LJ10  U-ENG29 49118 LJ55
Course title Instructor's
(and course | KA name, job title, | Graduate School of Informatics
title in Analysis in Mathematical Sciences and department | Agsociate Professor, YOSHIKAWA HITOSHI|
English) of affiliation

Target year }Mh year students or ubov:l Number of credits ‘2 | Year/semesters ‘2021 /First semester

Days and period4 Thu.4 klass style ‘Lccmrc |lamuigen1imm{ Japanese
[Overview and purpose of the course]

[Course objectives]

[Course schedule and contents]

, 1time,
,Stimes,
,3times,
,2times,
L 1time,
, 1time,
, 1time,
L 1time,

[Course requirements]
[None

[Evaluation methods and policy]

[Textbooks]

[References, etc.]
(Reference books)

[Study outside of class (preparation and review)]

(Other information (office hours, etc.))
*Please visit KULASIS to find out about office hours.




