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1. Course Completion Method
1-1 Faculty Advisors

At the time of admission, students will be assigned one primary advisor and two assistant advisors
(one from a different field of research than the Master's thesis) from among the faculty members in
charge of the Master's Course (Master's Degree). These advisors will guide them in taking courses and

preparing their thesis.

Students must submit a “Research Plan" at the beginning of each academic year after consulting with
their advisors.
(Form: 18 and 19; can be downloaded from the Faculty of Engineering website)
e Method of Download

1. From the Yamagata University homepage, navigate to “Faculty of Engineering'" undei
“Faculties and Schools'" and click on the “Faculty of Engineering Website"

2. Click on “Current Students"

3. Click on “Research Plan (Master's Program)' under “Graduate Course Classes, Degree

Examination"

1—2 REFRH
RER BT, REBEABAER A, RABAREMEA, mEEMEA 1, sEHFMEE I,
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1-2 Class Subjects

The subjects include Graduate School Foundational Education Subjects, Graduate School
Foundational Specialization Subjects, Advanced Specialization Subjects I, Advanced Specialization
Subjects 11, and Advanced Specialization Subjects II1.

(1) Graduate School Foundational Education Subject

Through student-centered classes designed to develop a panoramic view of the world, students
will learn problem-solving in local communities, explore the creation of new values, and acquire
flexible cross-cultural understanding.

(2) Graduate School Foundational Specialization Subjects

Students will cultivate their “comprehensive driving force of knowledge" by studying
interdisciplinary fields beyond their scope of specialization or by acquiring specialized
knowledge outside their specialized fields. They will gain expertise in different fields through
interdisciplinary education.

(3) Advanced Specialization Subjects I

Subjects covering highly universal knowledge that many students should study.
(4) Advanced Specialization Subjects 11
Subjects covering cutting-edge content and deep professional knowledge.
(5) Advanced Specialization Subjects III
Students will explore the truth and drive innovation by engaging in research for their Master's
thesis, seminar subjects, internships, etc.

The class subjects and number of credits for each major are in the table below.

1—3 BEBERE
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BOEREGT. ECBERRT L2 L,
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1-3 Course Registration

(1) Students will consult with their primary advisor regarding course subjects at the
beginning of the semester to determine the subjects they will take and carry out the
registration procedures.

(2) Registration for Special Exercises in Organic Materials Science A and Special
Experiments in Organic Materials Science A can be done only in the fourth semester.

(3) Students wishing to register for a course offered by the Graduate School of Science and
Engineering must obtain permission from the teacher in charge of the subject and the
approval of his/her primary advisor.

(4) Please note that students may not be able to take courses other than those for which
they have registered.

1—4 RBEOEER
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1-4 Evaluation of Grades

(1) Grades will be evaluated on the basis of examinations, research reports, regular grades, etc.
(2) Grades for each class subject are evaluated out of 100 points according to the following grade
classification and evaluation standard, with S, A, B, and C as passing grades and F as the failing

grade.
Evaluation | Grade Evaluation Standard
Points Classification
100-90 points S Has achieved the attainment goals and earned outstanding grades.

89-80 points Has achieved the attainment goals and earned excellent grades.

79-70 points Has achieved the attainment goals.

69-60 points The minimum attainment goals have been reached.

MmO |w |

59-0 points The attainment goals have not been achieved.
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1-5 Criteria for Credits
A one-credit subject, on average, requires 45 hours of study based on the content, and the number of
credits for class subjects is calculated on the basis of the following standards, taking into account factors
such as educational effects, required study outside class hours, and so on, according to the method used.
(1) For lectures and exercises, 1 credit will be assigned for 15 hours of class time.

(2) For experiments and practical training, 1 credit will be assigned for 30 hours of class time.

Completing subjects on the basis of the above criteria and passing the grade evaluation will result in the

awarding of credits.
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1-6 Criteria for Course Completion

(1) Students need a minimum of 30 credits to complete the course.

(2) Advanced Specialization Subjects I and II may include subjects from the student's major, subjects
offered by the Graduate School of Science and Engineering, or those offered by other Graduate
Schools.

Master’s Program Course Completion Criteria Table

Subject Category Remarks Number of Credits
Graduate School  |Required 2 credits
Foundational

Education Subjects
Graduate School

Foundational ) . At least 2 credits
e Required Elective
Specialization [1]
Subjects
Elective

At least 2 credits each from Advanced
I'|Specialization  Subjects 1 and Advanced
Specialization Subjects I, which are offered under
each student's major.

At least 4 credits from Global & Practical Subjects

g‘xdva‘niz‘ed " I categorized as Advanced Specialization Subjects II| At least 26 credits
Sﬁle);;éitlsza ton and III. If more than 4 credits have been earned in | [2]

Global & Practical subjects, a maximum of 6
credits can be counted toward the credits required
for completion.

Special Exercises in Organic Materials Science A
I} (4 credits) and Special Experiments in Organic
Materials Science A (6 credits) are required.

Total At least 30 credits

(1) If more than 2 credits have been acquired, up to a maximum of 2 credits from the excess may
count toward credits earned from Global & Practical subjects of the Advanced Specialization
Subjects of the student's major. If more than 2 credits have been earned, up to 4 credits may
be included in the credits counted toward completion.

(2] Students must earn at least 18 credits from the Advanced Specialization Subjects offered in
their major (including Special Exercises in Organic Materials Science A and Special

Experiments in Organic Materials Science A)
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1-7 Course Subjects from Other Graduate Schools

(1) In accordance with the arrangement stipulated in Article 14 of the Yamagata University Graduate
School Regulations, credits earned for subjects taken at other graduate schools (including foreign
graduate schools) can be recognized as credits earned by taking courses at this postgraduate course.

(2) A maximum of 15 credits can be earned as above (1).

1—8 RUEFHEICAT SRR LILT
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EIZOWNWT) OBV I hbHXyra— RTEET,) ICNEFEEZFTLAD L, THEMFEE
PAR— b —HETEHLITRE L T EIN,

¥, FEICOWTIE, BIOICTHELSZI N,

1-8 Appeal of the Grade Evaluation

Questions regarding a student's grade may be raised by filling out the “Grade Evaluation Inquiry
Form" (the form can be downloaded from the link in the About Classes section of the Student Life tab
on the Yamagata University website) and submitting it to the Academic Support Section, Student
Support Center of the Faculty of Engineering, within three working days from the announcement of
grades.

For further details, please contact the help desk.
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1-9 Master's Thesis Review and Final Examination

Students expected to complete the required coursework according to the requisite criteria who have
received research guidance can prepare their Master's thesis and apply for review.
Students submitting their thesis will present their thesis at the defense.
After the thesis review has been completed, the final examination shall be conducted on the dissertation
and related matters either orally or in writing.

If the thesis fails the review, the final examination shall not be conducted.

1—10 RKRABREEEE

AR EFEAIZIB W THIEN A Z AR L, BRICHEICEZ DD Z L,

1-10 Final Examination Review Criteria

In the oral examination, students should be able to clearly explain their research and accurately answer

questions.

1—11 BTEH®

(1) LRI OE T OEMIL, KEBEIZ 2L EES L, BIERUER I ORTHEMNZES L,
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Q) FEFHRNCEI L CiE, BRCENTMEEE LY B 7F 1, 1 U EEFTEREY 280

ET5,

1-11 Requirements for Completion

(1)The requirements for completing the Master's Program are enrollment in the graduate school for at
least two years; acquiring the required credits as shown in the Criteria for Course Completion Table;
and receiving the necessary research guidance, passing the thesis review, and successfully completing

the final examination.
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(2)For students who have attained particularly excellent research achievements, a period of at least one

year of enrollment may be sufficient.

1—12 ZEHOKBRE
BB AT AFERHE LRI A& T L7231, B (L) oRunEs s
(#4g NI RFALHRE] BIRSH),

1-12 Conferral of Degrees

Students who have completed the Master's Program with Graduate School of Organic Materials Science

will be awarded a Master of Engineering degree.

(See the attached table of ““Yamagata University Degree Regulations")

1—13 HEARANDO-ODOEBAEDORFHBEIZDOLNT
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1-13 Special Measures for Educational Methods for Accepting Working Adults

In this Graduate School, when the acceptance of working adults is deemed particularly necessary from
the educational perspective, special measures for educational methods, as provided in Article 14 of the
Standards for Establishment of Graduate Schools, shall be applied, allowing students to take courses in

the following ways:
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(1) In addition to the regular hours (8:50—16:10), a special period (16:20—21:10) shall be set.
(2)  Classes and research guidance shall also be available on Saturdays and Sundays.

(3)  Students may take classes during the summer and winter vacations if necessary.

(4)  Students wishing to enroll in classes during the special period will need approval from the
primary advisor at the beginning of the academic year. They must then apply for the applicable
course subject name, time slot, period, etc., and obtain permission from the teacher in charge of

the class.

In addition to the above, remote classes and research guidance shall be conducted using ICT tools
such as PCs, tablets, and monitors, as required. Students wishing to utilize this are requested to consult

with the teacher in charge.
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1-14 "Flex Graduate School," the Five-Year Integrated Doctoral Program

The Flex Graduate School is a five-year integrated doctoral program based on the provisions of

Article 13-2 of the Yamagata University Graduate School Regulations and is implemented as follows:
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(1) In addition to the details provided in the Graduate School Student Handbook, the method
of enrollment for this five-year integrated doctoral course is in accordance with the specifics given
in the “Flex Graduate School" Course Guidelines (*) as separately stipulated. However, completion
of the Master's Program, awarding of the Master's Degree, and advancement to the next stage shall
be carried out in accordance with (2) to (4) below.
) Students enrolled in this program shall meet the requirements for the Master's Program
Criteria for Course Completion by passing (1) or (2) below and satisfying the criteria for the
Master's Program of their main major.

(1) Specific examination (*2)

(2) Thesis review and final examination
(3) Students who have met the requirements for completing the Master's Program shall be
awarded a Master's Degree (See attached table “Yamagata University Degree Regulations").
(4) Students who meet the program advancement requirements, including completing the
course subjects required for enrollment in this program, and wish to continue to the Doctoral
Program shall advance to the third year of this program.

*1 The Flex Graduate School requirements can be downloaded from the website
(https://iflex.yz.yamagata-u.ac.jp/)

*2 Examination of advanced specialized knowledge and abilities in the major, as well as basic
knowledge of the field related to the major and the competencies required to independently carry
out research for the doctoral thesis, which must be acquired in the Master's Course (see attached,

“Yamagata University Graduate School Regulations™)
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[Consultation and Reporting Desk for Degree Examinations]

Yamagata University has established the “Consultation and Reporting Desk for Degree

Examinations" to ensure transparency and objectivity in the evaluation of degrees

awarded by the University.
Students with any concerns about the evaluation or acquisition of their degree are

requested to consult the Academic Division of the Enrollment Management Department.

Phone: 023-628-4841
email: yu-kyoiku@jm.kj.yamagata-u.ac.jp

Students can rest assured that this consultation will not result in unfavorable treatment.
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2. Master's Degree Thesis Review Guidelines

After completing the required classes for the criteria for course completion and receiving the necessary
research guidance, students can prepare their Master's degree thesis and apply for review following the
prescribed procedures. The submitted thesis will be reviewed in accordance with the Graduate School of
Science and Engineering Degree Review Regulations. The flow for the thesis review is demonstrated in
Figure 2-4.

Theses that are not submitted by the specified date and time will not be accepted, so please submit them

well in advance.

2—-1 WXEBODRH
PR (kB OBAICIE, 2o/ A XUERT~ B LT 5.,)

O #“ERy (3AET) OFE: 12H10H
@ w®iRE (9 AET) DA - 6 H10H

2-1 Submission of Thesis Title
Submission Deadline (In case of a holiday, the deadline will be the day before the holiday or a day prior
to that.)
(D Second Semester Submission (completion in March): December 10
@  First Semester (completion in September): June 10

2—-2 EBIEHRXFORH

Bt CF L, TRUICEVIRET D 2 &,

(1) #BHBIR (kEOZEITIE, TORTHEXIIR % B &3 5,)
O %=L (BAET) ofa: 2A10H (GET)
@ wiEl (9 AET) ofa: 8H10H

(2) Y

O i CEERFE (FrE0K) 18
@ P 130
@ MXNEDOEE (FrEDH) 18

2-2 Submission of Master's Thesis
The submission of the Master's Thesis, etc., should be carried out as follows:
(1) Submission Deadline (In case of a holiday, the deadline will be the day before the holiday or a day
prior to that.)
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@ Second Semester (completion in March): February 10 (Noon)
@ First Semester (completion in September): August 10

(2) Documents to be Submitted

@ Application for Review of Academic Thesis (Prescribed Form) 1 Copy
@ Thesis 1 Copy
(@ Thesis Abstract (Prescribed Form) 1 Copy

2 -3 BrPARXERER

1 2REmX

(1) ALass0iE, fse3sEsc 45,

(2) BHk#z-> T/\°~~‘/“%§E)\ﬁ“éo R—=YONEIE, FEHhRET 5,

(3) q’—u ML DFARITIL, WSCEE, R4, RAEZGET 5, £o, PRSI SO
BT, EwsCE HOD"F_ () EBEBEXTRRZAMTET D, b, fm iR TR LE G %2
?%m ECIRT DB ELTDHI L,

4) FALFR XL, XY ay, U= EFTER T2 L L, FEZOLAITER -1
ZHWTHETHEET S, EITRTYay, 47, U—To%DiErs+5,

(5) PO LD« EEITRHCHRE L2, K, £, TELED T, NENEME LIV X
RS RTINS 5= Wl RSN

(6) ZECWIE, EFEH (&), B4, FHitkEEs (EW4), ML, &, &, B (BE &
H) ROERE (FF) 2052 L,

(1) AL SOOI, BT —XICLHEET 5,

2 PURXANBTNEER
(D Ak, A4¥EGBREMEHAL, HHETHES LT,

(2) GRSINAEOBEFIIFTEOREXZMEHA L, iU, 54, R4 E2m#f 52 &,
(3) 1HL-RIHIERAE DOEOIER SCNAIE, F13CT 1,200 FREEE L9562 &,

2-3 Guidelines for the Preparation of the Master's Thesis
1. Thesis

(1) The thesis should be written in Japanese or English.

(2) The cover page of the thesis should mention the thesis title, the major, and the applicant's name. If
the thesis is in English, the Japanese translation of the title should be provided below it in
parentheses. An example cover page will be posted as a notice at the time of thesis submission, so
please refer to it.

(3) The thesis should be written using a computer or a word processor. If it is handwritten, a black
ballpoint pen should be used and it should be written in the standard style. If it is in English, it must
be typed or written using a word processor.

(4) There is no specified format for the thesis, but it must be in an appropriate format, including
diagrams, tables, and photographs, such that the contents can be easily understood by referring to
precedents.

(5) The bibliography shall mention the books (all), titles, academic journal names (book titles),
publishers, volume, page numbers (first-last), and year of publication.
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(6) The final version of the thesis should be submitted in an electronic format.

2 Thesis Abstract

(1) The abstract must be written horizontally on a vertical A4-sized paper.
(2) The thesis abstract must be written in the prescribed format and must include the thesis title, major,
and applicant's name.

(3) The master's course abstract should be approximately 1,200 characters in Japanese.
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(Notes) 1. At least 4 credits must be acquired from Global & Practical Subjects.

for the benefit of international students.

2. The number in parentheses indicates that of scheduled weekly hours for the academic year 2026.

conditions for registration; therefore, students are requested to check the notice carefully when registering.

3. Courses marked with a % denote a limit to the number of students who can enroll in a course and the existence of certain

4. The note “English available (& 7])” in the Remarks ({ifi#) column indicates that the course can also be taught in English
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A brief introduction to the overview of precise control

techniques for polymer primary structures is presented. Basic

theory of living polymerization systems to control molecular

weight and molecular weight distribution, characteristics of each

polymerization technique, and analytical methods for the

resulting polymers are summarized. Recent advances in

construction of highly-ordered structure and developments of

branched polymers and hybrids, and recent research directions

are also described.
BB FIELE BT R AT L7 b= 0%, CFIE Y A B E VT | HEER
Synthesis of Organic BT NAREHTH0HTHY, TOHHKEE T /31 A | Associate
Electronics Materials A DOEMERILIZBWT, #Hr LAY M EIOBE3E X% DR | Professor
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RIEEIZ OV T BT 5,

Organic electronics is a field that focuses on electronic devices

utilizing organic molecular materials. The development of new

organic molecular materials forms the foundation for enhancing

the performance of organic electronic devices. By introducing

recent research examples, we will explore the synthesis methods

for various organic electronic materials, focusing on their

application to organic light-emitting devices, organic field-effect

transistors, and organic solar cells. Additionally, we will discuss

techniques for purifying and identifying these materials.
&y T RN L i B FABEORERHE & BRI EME, BRI LEAN & mikhk | Bz
Advanced Polymer TETE ALK OSSR TEIN L 5 O B FEM ME L DT RFHIICAEJ | Professor
Processing 5, v R

Ito

A systematic overview of various properties of polymers and | Hiroshi

processability, processing techniques, higher-order structure

development and various engineering properties of molded

products.
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A polymer is a giant molecule comprising many repeating units,
or monomers, which are usually simple structural units. The
properties of a polymer are strongly influenced by the properties
of each polymer chain. Therefore, knowledge of the
conformational properties of polymer chains is essential for
controlling and improving the basic properties of polymers. In
addition, considering the material properties based on molecular
theory is important for improving the prospects for developing
new materials. The lecture will cover the polymer solution, the
basis for polymer -characterization, the heterogeneity of
high-molecular-weight  substances, the properties and
determination methods of average molecular weight, the
statistical properties of isolated chains, hydrodynamic properties,
and thermodynamic properties.
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Based on the organic chemistry learned in the undergraduate
course, this lecture will focus on the reactions. First, bond
theory, structure theory, and stereochemistry will be outlined.
Next, the reaction mechanism is explained for each type of
reaction, and how to realize stereo- and regio-selective organic
reactions is explained from the viewpoint of electron theory and
orbital theory.
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First, the synthesis and applications of organometallic
compounds, which have metal-carbon bonds, are studied. Next,
typical organic synthetic chemical reactions and polymer
synthesis  reactions  (polymerization  reactions)  using
organometallic compounds (catalysts) are described.
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Electronics Materials A
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Methods for precise control of average molecular weight,
molecular weight distribution, regioregularity, and chain-end
functionality of =@-conjugated polymers are introduced,
emphasizing intramolecular catalyst transfer polycondensation.
In addition, molecular design concepts, synthetic methods, and
purification methods of n-conjugated polymers used in
electronic devices are also explained, and the correlation
between the primary structure of polymers and device properties
are discussed.
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The spontaneous assembly of molecules into organized
structures plays a fundamental role in organic functional
materials chemistry, as exemplified by crystals, liquid crystals,
and molecular recognition. This lecture systematically explores
intermolecular interactions essential for molecular assembly,
focusing on the fundamental nature of intermolecular forces
through practical examples. The course aims to deepen
understanding of molecular recognition and self-assembly
principles, facilitating their application in the design of organic
functional materials.
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Functional polymer gels have been actively researched both in
Japan and overseas. These materials are recognized for their
potential advanced future applications. This course will cover
the material design, synthesis, and functional mechanisms of
polymer gels, focusing on their various applications such as
actuators (artificial muscles), drug delivery systems (DDS), cell
culture, permeability control valves, shape memory, molecular
recognition, and biosensors, among others.
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Design guidelines for functional molecules aimed at Ryohei
next-generation organic electronic materials will be reviewed
from the perspectives of synthesis and arrangement. Synthesis
methods will cover approaches ranging from classical
techniques to the latest advancements. Arrangement methods
will be discussed in terms of fundamental theories and practical
application examples.
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Focusing on the relationship between the environment and
organic and polymeric materials, students will learn the
fundamentals of green chemistry, biodegradable polymers,
biobased polymers, biorefineries, carbon-neutral technologies,
and life cycle assessment. Additionally, they will deepen their
understanding by researching and discussing the latest
advancements in these fields.
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Polymers have various architectures (topologies) depending on
their chain connecting manner, which strongly affects their
molecular properties in isolation (in dilute solutions) and in
aggregation (in concentrated solutions and melts). In this lecture,
we will study synthetic methods for polymers with branched and
cyclic topologies and their molecular properties, and discuss
design guidelines for polymer topology.
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Molecular design, device fabrication, device operation
mechanisms and their applications of photo- and electronically
functional organic materials will be discussed. Conductive
polymers and their applications (e.g. transparent conducting
films and capacitors), organic light-emitting materials and their
applications (e.g. OLED displays), donor-acceptor copolymers
and non-fullerene acceptor materials and their applications (e.g.
organic photovoltaic cells), organic-inorganic hybrid materials
and their applications (e.g. perovskite solar cells) will be
discussed in detail.
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The effect of macromolecular chemical structure on mechanical
and physical properties is explained about fundamental views
and way of thinking by using examples of engineering plastics,
which can be applicable to research and development.
Information collection skills are trained using research topics.
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The course aims to cultivate fundamental insights into the
electronic properties, structures, and operational principles of
organic semiconductor materials, which are essential for
handling organic electronic devices such as organic solar cells,
organic light-emitting diodes, and organic transistors. In addition
to covering topics unique to organic semiconductors, the course
explains concepts common to inorganic semiconductors, such as
Fermi statistics.
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In this course, the fundamental theory in optoelectronics and its
applications are systematically Presented. Based on fundamental
optics, the designs of optical elements and devices are explained.
Optical constants of materials and interference in thin films are
deeply discussed, leading to the understanding of the optical
phenomena in optical devices and multilayer thin films.
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Fundamentals of electrochemistry and physical chemistry are
Presented with a focus on the achievement of sustainable
development. Theories and practices of renewable energy are
explained, such as novel photovoltaic devices, fuel cells,

batteries and electrocatalysis. Latest trends and future prospects

of related technologies are to be discussed.
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Electronic states and physical properties are important issues in
phenomenology of functional organic composites consisting of
conductive polymers, dielectric materials, and organic
semiconductors. In this lecture, we focus on the application of
these materials to organic devices, such as electronic artificial
skins and artificial muscles.
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This lecture covers organic, inorganic, and hybrid

semiconductors for optoelectronic devices such as LEDs and
solar cells, focusing on their synthesis, film formation, device
fabrication, and fundamental properties like optical
characteristics and energy levels.




RFEERMH AT LR FAEREE

I B aTHAEREE

TH7FEAFEHA 3. HHEBELHYFaTL
BRERHA RERH ONE Y EE
PR mRE ST AR - BEAOEHCRD ST, 77 v o—i%, MEL | #d
Engineering for Advanced | [E#0@(E, BREE, T R/LX—, SEILWDEIZHZ 5@E | Professor
Nanomaterials FIN O AR B HIN DB Ch D, ABRTITRI2HE | 8 B A
R T, ZOFRIFIERRL A O Y A Al X 2 7L bk | Masuhara
F-OWITHIENT X 2Rtk D785, JERR 24588 L, | Akito
A HINTHL 7% 30T LTSS Bl DWW TR T % (BT AR
(Graduate
Nanotechnology, regardless of whether it involves organic or | School of
inorganic materials, represents an interdisciplinary and Smepce ) and
comprehensive field of science and technology spanning diverse Engineering)
areas such as materials, information and communication,
environment, and energy. This lecture focuses on particles,
covering topics such as fabrication methods, size control, and
the differences in properties arising from dimensional control of
particles. In addition, it introduces practical applications based
on these particles.
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After reviewing the basic matters on polymer properties, the
physical properties of polymeric materials and correlation with
processability will be discussed from the viewpoint of
rheological properties. Molecular design and structural factors in
controlling rheological properties of materials will be introduced
using actual research cases. Examples from actual research and
development sites will be introduced to cultivate
problem-solving skills from an engineering perspective. The
lecture will be conducted with student participation, setting
themes related to polymer properties as appropriate, to cultivate
discussion and presentation skills.
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To study structure and dynamics of organic molecules in a
framework of computer programing, we begin with a model to
describe organic molecules for concerned material. We study
molecular simulation, its theoretical background, and analysis
method of simulation results.
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The processing of polymer materials can ultimately be divided
into three stages: "flowing," "shaping,”" and "solidifying." The
"flowing" stage is the first step and significantly influences the
physical properties and functionality of the final product. This
lecture discusses the flow characteristics (rheology) essential for
understanding polymer viscoelasticity and processing. First, the
fundamental concepts necessary for the "flowing" stage, such as
heat transfer and the basics of rheology, are explained. Then,
specific examples for improving the flow properties of several
polymer materials are presented and discussed.
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This section explains the higher-order organization of organic
materials, such as multi-component polymers and organic device
materials, the mechanisms of their formation, and the
relationship between their organization and material properties.
In particular, it explains the analysis of structures and molecular
motion that are often used in organic materials and describes the
physical properties of organic materials in detail.
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This course will use experimental results and theory to
understand the hierarchical structure and molecular dynamics of
polymer liquids (solutions, melts) and solids (polymer glasses,
semi-crystalline polymers, polymer composites) and on that
basis, explain their physical properties.
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In this lecture, material design of polymer alloy, which are
multi-component polymer materials prepared by mixing
different polymer materials for the purpose of achieving high
performance and high functionality, are explained. Specifically,
the characteristics of polymer alloy, compatibility of polymers,
and interface control of phases in incompatible polymer alloys
are discussed.
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The behavior of polymer molded products is highly variable,
contingent upon the specific molding process conditions and the
environmental context in which they are utilized. In this lecture,
we will elucidate the methodologies and theoretical frameworks
utilized for the assessment of the mechanical properties,
particularly  reliability, of polymer molded products.
Additionally, we will address the concept of "compositization," a
methodology employed to enhance reliability, and its underlying
principles and composite design guidelines will be discussed.
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Packaging is an essential system now. Since modern times, paper
and metal have been used, and nowadays, polymers are widely
used. This lecture will outline the characteristics of the materials
required for packaging and the functionality of the materials that
comprise the packaging system. Various elementary technologies
that form the basis of these systems will also be discussed from
different perspectives.
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The molecular structures and functions of biomolecules and

biopolymers will be learned, together with discussing their

advanced utilization as inexhaustible resources and the creation

of biofunctional materials and medical materials through their

conjugation.
oy F- SRR R B FORME, D5V, BEMEEELERmICB T 501 | 8%
Physical Properties at SHEREEIREE, e D ONT, BGEEMEIZ OW TSR TS, T4 | Professor
Polymer Interfaces SOV IARRE L DFERN, MEIOVERE - BERBIC KT TR | It B F &

BZOWTw L2 & & bis, TEOXRE - RumbrEto# L | Matsuno

WEBIZ DWW TERR T 5, Hisao

This class introduces an overview of aggregation states and

thermal molecular motion at the surface or interface of polymers

contacting different phases. The class will also discuss the

effects of the differences in such properties between the bulk and

interfacial regions on the functionality of materials, and explain

recent developments in surface and interface materials in recent

years.
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The purpose of this class is to understand the fundamentals and

applications of new materials and devices, especially biosensors,

focusing on the variations and functions of biomaterials. A

multifaceted lecture on their contributions to society while

observing a wide range of applications are provided.
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We will explore "tastiness" from the perspectives of cooking
science and food physical properties, and consider the diversity
and functionality of foods. We acquire knowledge about food
texture evaluation and learn evaluation techniques such as
sensory evaluation. Students will also read papers related to food
and deliver presentations and conduct discussions.
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To address future societal challenges, this class examines them
from the perspectives of digital technology, energy issues, and
environmental concerns. Through comparison with existing
technologies, it aims to deepen the understanding of the
advantages and developmental potential of organic material
systems, focusing on organic materials, organic electronic
devices, and their fabrication processes.
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Aiming to progress in social contribution of engineering, Profess?%
students will recognize contemporary problems and social Bl E R
needs, and learn skills and/or methods for realizing social quqyama
innovation of technology seeds with ICT/DX. In addition, Michio -
novel knowledge is expected to be acquired through discussion, %{j{?ﬁg\ﬂﬁ
moreover, group-works are performed regarding creations of the it
social innovation model. Other
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In this lecture, English linguistic ability to communicate with | 1 # & -
people in other countries and describe your original ideas to | cpipa
audiences will be given and trained. The aim of this lecture is to Takayuki
obtain sufficient skills in English present and discuss your own
ideas and opinions with international students, and deepen your
own expertise in study abroad.
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information on domestic and international patents are | Atsushi
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E =
CRT AN
Internship

MR EITBNT, B O OBREBSCRRORER 2B L 75t
ERBREIT), KPHBE LTRSS, mUVBEESRE AL
D BEROHDLEDNERDTOOBEREHNE LHE
Hebhsb, ERCEREICHAT I FIIORE, Y, %
DFEBHRLE L LI VRZEEROR L2 X5,

Students will gain work experience related to their major at a
company, etc. This training aims to develop students to become
members of society with a high work, ethic independence, and
responsibility, which is different from university education. It
aims to improve occupational awareness through preliminary
research, training, and post-training reports on industries.

IR BH 8 2 B
(RHIURIE)

Practice for Research and

Development

TERGIZBWT, YSEEOWMhaERNns, £y
M- BEEDSHT 2TV, FRERBR ESEREATTY, £
2SR & L F CRI R ZEIEE 21T 0,

At the workplace, company and industry analysis to discover
issues and propose improvements are conducted, with the
cooperation of the company in question. In addition,
development research activities jointly with corporate
researchers will be conducted.
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REMBEA

ERH ONE

HEHE

Project-Based Learning

KFGUE THIT, FHEITRFOMIE R & CHM 2 7 H
LT/ a— LciEili+ 5z kﬂ*%%héo_®% <
WEEBICFAN T n Y o7 MESICEE, REMERA O
I ERAICER Y #lTe 2 & T, AL LTRO BN DI
WRE N 2 BT 5, F7-MEEMRE R - THUEM R T
X, F—LETART AL FTEDHH 77& A a=—v
g VRO AN S, 7uvzs MoEbbZ T, #
HEEBROMOWEE, Tud s MIBITARKEBELFEL,
INERVEBZDLZENTEDHE, BOBREZRZ2 SO
(CHND » B A FICOT 5, & HICHTE - s &
LCoBaNE (AR OFMRbBRL, BEERREEL
TFEEROR EEBMEBOBTREX D,

After completing graduate school, students are expected to use
their specialized knowledge to participate globally at
universities, companies, etc. In this practical training, students
actually go to a project site and work independently on
problem-solving tasks, thereby developing the basic skills
required as members of society. We also aim to develop the
ability to solve problems through awareness, manage a team,
and develop communication skills. Being involved in
projects, students acquire an understanding of the gap
between theory and practice, the barriers in projects, how
to overcome these barriers, a high level of professionalism,
and a sense of independence and responsibility. Furthermore,
we aim to foster independence (autonomy) as engineers and
researchers, and aim to improve professional awareness, and
develop a view of work through work experience.

B WA
fits
Major Faculty

Ja—nN)as o=k —
g EE

Exercise for Global
Communication |

MFEEIRENC IR\ T, 7 a— L BE TIEERT 5729

1, BERVURTV UL, BI =R LEICBIT AL - ﬁ
T D FEARI AR EEERE IS A T, & féﬁ,&m?
H, N&HE %0&57Vt/7 yayﬁﬁEﬁm%%K
RKOHND, EHEZLRIIHM - HE - Fmrm LT, FEE
®7ﬂ~ﬂw3:nﬁ& TarDOEY FEERBRETSZ
xR LUCTAREE TIE, 1HERICHEFEDRSE, kam DO
BHEATO,

In addition to the basic English skills of listening and speaking
at academic conferences, symposiums, and seminars, to be
active on the global stage in research the ability to engage in
discussion and give presentations that captivate people, is
inevitably required. In this seminar, which aims to expose the
nature of actual global communication through participation,
presentation, and discussion at international academic
conferences, students practice giving presentations and
engaging in discussions in English in their first year.

iz
Professor
O
Matsuba

Go

FEH EhEEAn
i
Part-time
Lecturer
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Special Experiments on
Organic Materials Science A

A7 b 00D RSO S &,

This subject is about an individual experiment unique to the
major that is conducted in order to prepare a master's degree
thesis, and is executed according to the instructions of the
supervisor. The content ranges from basic to cutting-edge
research.

Presentation for Symposia/ VIR T T LI B, BREEHREBEL | #o%
Seminars T, TVEBT—a v HEEGENEITLOH ET 2 I = | Professor
=r—varEEbT s, S6I1C, FAERERHHLT | B B %
W2 EERY AR Y AREBE Y I T — O 2B | Matsuba
THIET, ¥AXVAY MRRNEFICHOT D, MATEF | Go
MBI OERLR v b U —7 25T 5,
Btz
By participating in international symposiums and seminars and | Professor
making presentations and engaging in discussions, students will CIPLEE
strengthen their communication, presentation, and English Fl.nuka.wa
language skills. In addition, by assisting with international Hlden“lltsu }
symposiums and seminars that are planned and organized by (BLTZERCR)
students working together, students will acquire management (Graduate
skills. Furthermore, they will build international networks SChOOI of
Science and
among young researchers. Engineering)
AHEAEE S 2T L MBI 27 JCBED 2 HMEHE Ghak MBI T— | X & A
RenliEE A V) ISHULT, fFREFBOFIRICIE > TEEEZ2 A, & #EE | Major Faculty
Special Exercises on IR TG E AT 5, BRFEE, 37—
Organic Materials Science A | %} A& N .0 & 7225,
Focusing on specialized exercises (discussions and seminars)
related to organic material systems, students acquire advanced
knowledge and logical discussion methods under the guidance
of their supervisors. The main format is either individual
instruction or small group exercises.
HHEAEL S 2T I & L2 2 AERR T 2 72 O I2AT 9 REBOM B OERIEER | 5 K # B
LSHIES FN T, BEARIITIREEE O RIS TIT 9, WAL, % | Major Faculty

H®&X ~K 5%
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AREREBHEHE RBREFBRUVEME
B | BRI & ONE R 2%
RERB4 AL | 2025 4R | 2026 AR Y EE {5
B\ | (R |

A - IR - 230 kdk

i
Advanced Regional Revitalization, B x LR N
Fostering of Responsible Researchers | 2 | 2 (2) H 04 EIRRR T AT A

& Innovator in Future Generations,
Promotion of Multicultural
Coexistence

(1) 1. 20 2 AR TRHFEM KR ONAERF S 1%, FHIE L T2 0 2 5EED RSB EFR
o bo 35,
2( ) NOETFIE2 0 2 6 FEE OB T ERRMEZ~T,
3. WBMICIE, *tm - A4 ol E, MEFXERREHT 5,

R¥EEBREFHRE KRXHEORE

BERHA RERHONE HYEHEE
A A - Wk AT | AR, EERTHIRRERAERFAICH L, MRk | ¥ v ro8R
R S et D RALR T v — N AEDEITITHIE T~ <, AWHCAET | YA M
Advanced Regional i A IERE ISR L, CRERIZ AT THRR 32 729244 | Responsible
Revitalization, Fostering | R E0R AR N2 HET D2 HDTH D, teaching staff on
of Responsible AL, THUEAIA ), TR, 2 0{kdts) o | cach campus
Researchers & Innovator 3O FELHT—~ L, HEADT—<|IDXK 41A,
in Future Generations, EREIEWT D, ERICOI--oTlX, 3207 —~%

Promotion of SDGs LHBISE S Z LT, THURAIE ], TSR,

Multicultural Coexistence [0 bt | IcEob B EMEN, BMAICB LT —
BLIEREELTHNTWAZ EEZHLNTZT S,
SIHIT, EEXHEL, i’@iﬂﬁﬁiﬁ Mo 7 o — N LfL 27
el LIRS - HlF - 42T RgaikEIc R L, BFge
HoEBEFENED LY RE X _%ou\fl‘j% S TW5
OPEREIEDL, 2Nk, FEABHICHLOREK
BE#NE, TORKENOENNYy I XY AT DHI L
T, RFECBWTEAMFEAX N ED L HITHEL TP L M
EEZESED, BELVA— MERIZCHTZ-->TiE, AHD
WFFEIESE) (B R OEDORREG) & ORBR#EEZHRT L2 &
%ﬁwé:kf,ﬁ%@ﬁAmﬁ EHEENCOVWTHR
L, i ~LFTE58E)) - BEZWET D,

This course is aimed at first-year master’s students to foster the
virtues and depth of resourcefulness required to manage regional
change and globalization, and to correctly understand and
resolve emerging challenges in the future.

The course has three major themes: Advanced Regional
Revitalization, Fostering Responsible Researchers & Innovators
in Future Generations, and Promotion of Multicultural
Coexistence. Four lectures will be held on each theme. The
lectures will reveal the links of the themes with the sustainable
development goals (SDGs), clarifying how the issues associated
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with regional revitalization, fostering responsible future
generations and multicultural coexistence are a single set of
challenges in today's world.

Through the lectures, students will also be exposed to how
researchers and practitioners analyze and address the numerous
scientific, technological, and social issues in the background of
regional revitalization and globalization. In this way, students
will be able to envision a future version of themselves, and then
to backcast in order to consider how they should best pursue their
studies as individuals at the university. For their final reports,
they are required to demonstrate the link with their own research
(and their future selves). Thus, they become aware of the social
significance and role of research, fostering their ability and
qualifications to explain this to others.
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AEREREMARE BRERBRUHEMAH
v | P O R
BRI HA4 L | 2025 AFRE | 2026 4FJE HYHE ik
B Toiom Tt [mon [
SRS IR I (1) T
areer Management
WoeE & L TR L
Fundamental Skills for 1 1 (1) B0
Researcher
L | T—HIFA TR { { 1) BHFERHE Y 2
"i’ Data Science J=Lii)
3‘% Academic  Skills:
= Scientific Presentations + 1 1 (1) A, FEEEaT
nﬂ, Writing
B Mapermmm
glterdisciplin_ary 1 1 (1) |
ommunications and
Collaboration
OB RBATE -
{R’ractlce for Interdisciplinary | 1 1 (1) o He e
esearch
ffi%j({[:ﬁﬂiﬁ%ﬁ I {Ejﬂ, ﬁé—:\jﬂlﬁ
Social and Cultural 1 1 (1) AT S
Innovation -
Intellectual ~ Property and | 1 i o N
Research Ethics
Al 7Y A L E
Artificial Intelligence Design | 1 1 (1) i Fr7ALr
£ | Practice
B | paleiee s an P P NS, B
%‘ Introduction to Management | 1 o i E'—‘I? ’
8 | of Technology i
| 7R U AT
g| T/ ~—va~ 1] 1 5
Global Materials System W R
Innovation
S R R JUR
ERES A : , .
The Special Lecture of the | 2 2 (2) é{z—ﬁﬁnﬂ%ﬁ e 7 —=v7
Up-dated Medical Science B
Overview: The Future of | 1 1 )] B %{g
Food B
(&)1.2026EV®F%$%&0 Wef3 1%, JRHIE LT 2 0 2 54RO KRR Hp s R

Wi b k35,

z( ) NOETFIL2 0 2 6 4FEDB

T E B R R R R,

3. EEMICIT. il - A FA4 oy, i FEiHET 5,
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RERH 4 REFH ONE Y HEE
XX V7T - vRx VAN | FRICHEHEST 2ENTIEOHREE D 5 VT eimp 7B ly | iz
Career Management AR OEBRFEIC L - T, WI5EE - @EHMIEFE & L | Professor

THHELLCIERT 2=l 08 h, KERETHO | F P # 2
¥ U T SRICONTHE, KEFEREH D% ¢ )7 | Shimodaira

WZOWTEBEL, TNEEBTLHDICED L ehe H@wh‘ ‘
AT SEPCOVTEROICER S5 ¢ U 7 - w5 | HXUCHERER

DAV NNEHIZOT DL EEANET D, (Graduate
School of
Creative

Students will learn about career paths after completing Studies in

graduate school that are necessary for them to be able to work
independently as researchers and highly-skilled professionals,
through the promotion of excellent research that contributes to
academia or the contribution of cutting-edge technological
development. The aim is for graduate students to acquire
career management skills that will enable them to think
independently about their own careers and what skills to
achieve them.

Society and
Culture)

Wroe b L TCORBAX | SBOREBI 2T LY T — a0 - i~ x | #i%

JL VAU RAFNMCETAHERLZBE LT, 2SO | Professor
Fundamental Skills for A KT HEMEEAED D L B, AFoAXLT | B B )
Researcher v TN T AR LIS K ORI~ 72 B Y 417z % % | Tomimatsu
2HZLEAMET D, £72, DIEMENCBY 2 ARy | Hioshi ©
& PRI L 2 5% E LS BT 5 - & & BT ELTHAR (E7F) )
= (Graduate
& The aim of this course is to deepen understanding of these gchool of d
b basic skills through lectures on a diverse range of presentation Emep ce an
B and research management skills that transcend the boundaries anlnle ern}g
= of academic fields, as well as to consider approaches to ( acu o
i . o . . . . . Science))
£l 1d§nt1fy1ng apq solve issues aimed at improving one's own .
g skills. In addition, the aim is to correctly understand the basic
knowledge and concepts related to research ethics.
TP AT T =Y A T ADEHFE L TN D EATREL | BAFFERHE Y
Data Science RS 5L L b, T2 OERNLRFIEL Y, | ZEM
EERC¥H DO T — XA = R & L 7= fi#7 | Responsible
DT 25 Mk« FEREHEER 2T 5, teaching staff
on each
In addition to understanding the latest advancements in data graduate
science and its technologies students will learn basic data school
analysis methods and acquire the knowledge and basic skills to
solve problems by applying data science in research and
business.
Academic Skills: ZOFTIE, BIFERY - IR CE - LB T — v | B
Scientific Presentations 2 NZEBNT, EOXDIZHEEE/ BARGEZM D & F O | Professor
+ Writing T, EBBHVE, CEHK, LBy TF—varHEE | B A X E
(MERDAERTT e L ETe) o ENHRTT, Ochiai Bungo
He B BRI

In “Academic Skills: Scientific Presentations + Writing,” we | Part-time
will learn how to use English/Japanese effectively for scientifi | Lecturer
¢ purposes. This course will teach the usage of English and Jap
anese in academic presentations and academic writing. The co
urse will focus on phrases as well as smart presentation techni
ques. Examples include meaningful comparisons, figures, and
labels.
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B IE R AT, BF - BN - R D Ry - | Bux
Interdisciplinary SESEG (v v T 7 - RS A STe,) (T 5 | Professor
Communications and BN ONEERBNTE LT, SEOMREBL | 0 B K E
Collaboration B - IFI OO 728 DIV LB « (LHLZE D ICI5UNT | Tursane

ZHUCINZ, A7 _R=a NS LGS | General
IR, BEO, ROFITHER RIS L 5B - BfF | Education)
OHK MR O E 2T 5 RSBt
R NEERFE) 200 B, KRZBORZEMT 5
RN Z BT,
The aim of this lecture is to introduce cutting-edge content
related to interdisciplinary collaboration and integration
(including matching and issue exploration) in science,
technology and society, and to help students understand and
grasp the elements necessary for initiatives and the creation
of mechanisms for understanding and cooperation that
4 transcend the boundaries of fields.
2z In addition, we will also cover the “Science, Technology and
G Society” and “Law and Science” fields, which study the
% various effects of science and technology, on society, —
= both positive and negative effects. These include innovation
f’:ﬁ and man-made disasters, as well as the constraints/effects of
i social conditions on science and technology, in order to
E’ develop the ability to view science in a broad sense.
545 By REAHE AREEZ, BOOHEMELITRR D58 CHEICIY | #%
Practice for Interdisciplinary | #LF B2 DB DM % #8 % 7= ¥R - W38 & (IE k9 2% 5& | Professor
Research B0 BT 50, AR FRORY | BB R F
BRI TOBFE (B : Biikn —7 — ), B | P
NEOEEIHNI T BEY CEARE~DA L5 | L
—v vy ), BOBOWRRRICET 5EEUIE | General
MZBTFEHT7 44—V KT =T ~OSNMEZBE LT, | Graduate
FOBHEMEORBENRET D L2 AL T 5, Education)
TFEHAM
The aim of this practical training is to acquire practical skills | Primary
that promote understanding and collaboration across | Supervisor
disciplinary boundaries when tackling issues in fields apart
from your own specialty, through practical training in
various research laboratories on campus (e.g. laboratory
rotation), in diverse fields of industry (internships at
companies outside the university), at research facilities in
different fields, or in fieldwork overseas, with the aim of
experiencing practical collaboration between distinct fields.
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TM7EEAFER 4. RERILEFBRE
R A 4 RERHONE HAEEE
b AER by &2 Tibx ) & OBEO | TRIEIICHIE X D AR | 2%
Social and Cultural 20, SR EE 2 RBEIZ OV T O 8T 2 %)L | Professor
Innovation EHICO, BRENA U RINZ REICEE L CHao | D 30 A
IR 5 1 R BT B, Watanabe Fumio
(HALANERTTER)
Students will learn to view culture from a broad perspective in (Graduate
relation to society, acquire analytical skills to address the issues | School of
facing modern society, and acquire the ability to respond to | Creative
social change by accurately understanding the causes of these | Studies in
1ssues. Society and
Culture)
fh2 AL AT
FEREA R4
Creative
Studies in
Society and
Culture
Total6
I & fm PR FZEIEEN 2 D TV < BT & 70 D HIM R OMaBRIC D | 2%
Intellectual Property and | W TORAKIEHLEZ T EERTL2Z L2 AMNET D, |/ A R &
Research Ethics Ogura Yasunori
7S The aim of this course is to acquire the basic knowledge and | (ETF#HEH (#7F) )
W concepts of intellectual property and ethics that are essential for | (Graduate
72 conducting research activities. School of
: Science and
B Engineering
b (Faculty of
B Science))
B AT 7 A ANTH6E (artificial intelligence; AI) DIERERAN CTod 5 | BhEk
H | Artificial Intelligence Design | #4875 12 BH 4 2 AR 2 ik 2% 5, £7-, & F | Assistant
Practice SERTF—sty bR ET 0T v 7E % | Professor
WLT, BWOEE O —EONE & R B otk | BT
RH RN & T B Takahash) Chako
° (BTFHAR (175 )
. . . . (Graduate
Students will learn the basic knowledge of machine learning, | gchool of
which is a fundamental technology of artificial intelligence | gcience and
(AI). They will also acquire the basic skills to implement a Engineering
series of machine learning processes through programming (Faculty of
exercises using various data sets. Engineering))
Bttt & B ka2 & &b, w1 Ay MEK | Hdw
Introduction to OEMEH O S & 72 2 FARW R OB 2RO 5, Professor
Management of VXY Ay MEBOR ABOFEEBGT b0 T | /N BT
Technology DA OFEEHE LB ST T D, Ono Hiroyuki
%
This course provides an overview of the field of technology | Assistant
management, and also deepens students' understanding of the | Professor
basic knowledge that forms the foundation for specialized |  H AT
subjects in the field of management. Noda Hiroyuki
It is a basic and guiding course for students starting to learn | #E##%
subjects in the field of management. Assistant
Professor
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Takazawa Yumi
(ATEHEH (TFR))
(Graduate
School of
Science and
Engineering
(Faculty of
Engineering))
Ja— gt 27 | RIS V8T B EBZ DR A S R—va Lo | HfR
LA ) R—=g THERL L, fthorEF & ofl s - HEEIC X 2B 27 A | Professor
Global Materials System A ) R— g VT LEAR AR G - e - Bl oom | R Ak
Innovation FRIZOWTHMEED DL Z L2 AN LT 5, Higashihara
Tomoya
The purpose of this course is to provide an overview of kit Fr A7 SRR
researches and innovations that have a global impact, and to | (Graduate
4. comprehend elements such as knowledges, abilities, and SChOO% of
technologies that are essential for innovations in materials | Organic
i systems through integration and collaboration with | Materials
7t technologies in other fields. Science)
Fh | Josi B 21 AT PR A B D & < EER & FPRIEB I OV TR | ERFZER)
B8 | The Special Lecture of the | L, ERIZIIT D@L ZDORMEICOWTEFEATED 5 | BB
# | Up-dated Medical EEAMET D, Graduate
F} | Science School of
H The aim of this course is to study the realities and future | medical science,
prospects of 21st century medicine, and to understand medical | Graduate School
ethics and its related issues. Faculty Member
BORKREEZD AE, T, BEE, i, Zel Vo8OI EnS)I | HiR
Overview: The Future of | FE T, BORKIZHOWVWTE R, HHSBEOFIZE 5 | Professor
Food T T&) ICHT 3 EMa#sE T Ico T e HINE | BB B A i
ERAR Fujishina
Tomoumi
The aim of this course is to analyze the future of food from (R L)
upstream to downstream, including production, processing, (Gradqate School
brewing, distribution, and safety, and to acquire basic of Agricultural
knowledge about food without being limited to a specific field Sci?nce)
of expertise. SRR
284
Agricultural

science faculty
Total 8

H&~K2
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1. BIEFAE
1. Course Completion Method

1—1 REHEIIL—T

TR, ANFORE, REFEOBE, AR OEREOIED - DIZ, HL% RN
BEOFNOLEREHENED LND, FHREHEIL, FHEOWEGEICESE, HMSEIME
HRWEDIZEEL, 34U LOWREHE I NV—T 2T 5,

FAT, BEREHE RO L, FEEONDIC THFEGHEE) 28HT52 8, BEK6 4~
6 6 EHigH, LHHAR—LR—IUnb AT a— Nalkg

1-1 Faculty Advisors Group

At the time of admission, students will be assigned a primary advisor from among the faculty members in
charge of the doctoral program who will provide guidance for the completion of the course, thesis
preparation, etc. The primary advisor shall, while working to prevent bias toward the student's field of
expertise, organize a group of at least three advisors based on the student's research plan.

Students must submit a “Research Plan” at the beginning of each academic year after consulting with the
primary advisor. (The form is available on pages 64-66 and can be downloaded from the Faculty of
Engineering website)

1—2 EBXJEF

REFRHIT, BRI, MBI AT ARHIGE B, MBI A7 A0F5ERE (7 e R —
Yv), AEMELS 2T DRPRIGHEIRIZE, AHEME S 2T DRERIZEVHE L OB 2 T Lk
HIFEERB Th 5,

(1) FEzEFHH

AP RIS R L e =y - EEB AL D, e Z T LR SE D 2O DR
HIEER ERE I 22, M OMERINCINE T 57201, B 5 Mo B ORI RICRS 2 &
L JRIET %,

(2) BHER B 2T LRI B
BB BR DML 7 NV — T NT, IO OmE2 E %, 1FME2@B L YTH>HEERE
ThHDH, Bk« RAKOHATEL, EREHENTTO,

(3) ABAEL S AT LWFFEGTE (' m AR —H L) e (A1)

REF B OBRPEALTZEIET, SO =— X2 L TP HIERSFH R 1T
v, BES S ERN, EAOPFTRIRILIZ OV TORFE - Mt 2R E 2 T, ThafPktoH 55
Ao HFFERRE E L CTIRET 2R E TH 5, RO HR, FEB, WS OoRRR 2 NEHT
BEL, HEHEB I/ V—TOFEEEZ TS5, 6 « REKOYER, THHEHEENT I,

(4) HEM B 2T DRI EAETE - (% 2)

TR 2 BB 2 IR, RIERIE - fRREE 248 5 7201, EXOBS, SR X
(TEEF B OBFFERIZEBN T, LIS ORI O B APE 2R & DO I8 R OHHRINERIZH# D
LEEFBETL S,

AR, EENOOBEL A - BERREZRETFICE LD, BELT D, EOMMEE,
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FREZ B MRE LT ABEE DT,
7ok, Va TR A v — oy THEE RSN BT S TV a TR A — vy
7B HEEL, ABHOXMGET D,

(5) HEERS B 2T DERRHIBHE IHE - (B3 k1t 4)
HR S OBl D EAR L2 WHE T 5 L RIRHIS, LFEWERICRBT 21828 5 Lo OEEFHA
THY, WOZODOHFNLERT S,
O  FEPACHE AT (L) FAOFEBRUIHYE 0EE
@ FEACHEATERE (ELR) FAEOTFINEHS, P URY Y LEITBT D EME
k& FER AT OFEE
@ AFFEOAPE « BRH Y H T DML - Hirfeig
712U, OOFEBOIHE T 1 AW RE L5, QR UVODIFE G FFEE DR HE & 45,
G« AEROHEL, FREHEIT O,

(6) HEEFBES AT LRI 526 B
AR L TATRER TIT O ERTH D, KV 2 b—ray, HmiEEERLR Y
bEEND, MEOFHIEL, EREEEEMT I,

% THBEMER 27 LRHIGHEIAITE) RO TR B 27 DRI ENME] (2o0»WT, A
FLARNCAR S THACRROGE 2 LT 2561018, FRBEREHHEE B5)
FVHEETLZE, L, BRREREHFEZRELIESGETH-oTY, TRHIEHET
FeEAEEE (2) ) RO TRIZEEIHMER THE S (BkX4) ) ORHBEILETH S,

EFR AL TR 2 72011, SMERE (FRCHEER) ICBT 2 D2+ cH I T 2 BER S
52 LIFE D ETHRY, HMAICAERERSCOBE - BRCERSEICRE T 0 NEEREZAT
DTENEE LYY,

ERERCEPE L L D Lo EIE, RO B, FIEOMAINE & RO L 0N 3RS
i & NARABI OIS T, el & LT, REHME 2 — T %G A TR S N5 fscE
HFEAZ B OFREZZ T 2T 5720,

1-2 Class Subjects etc.

Subjects include Lecture Subjects, Special Exercises on Organic Materials Science B, Research Proposal
on Organic Materials Science (Proposal), Special R&D Training on Organic Materials Science, Special
Educational Training on Organic Materials Science, and Special Experiments on Organic Materials
Science B.

(1) Lecture Subjects
Lecture subjects consist of Specialization Subjects and Global & Practical Subjects. Students must take
lecture subjects in related specialized fields without bias so that they can cultivate advanced and

comprehensive specialized knowledge and abilities to conduct research.

(2) Special Exercises on Organic Materials Science B
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This is an exercise subject where students review the latest literature throughout the year in research

groups related to their fields of expertise. The primary advisor determines the grade evaluation.

(3) Research Proposal on Organic Materials Science (Proposal)...(Submission Form 1)
As a part of this subject, students conduct preliminary experiments and calculate social needs related to
their field of specialization and propose original research projects with future potential, after
considering relevant domestic and international research. Students orally present the research objective,
means, expected results, etc., which are reviewed by the group of faculty advisors. The primary advisor

shall determine the pass/fail status for this subject.

(4) Special R&D Training on Organic Materials Science...(Submission Form 2)
In this practical training subject, students engage in practical training and information
gathering related to development and production in fields other than their specialization.
This takes place at industrial sites, various research facilities, or in laboratories of other
specializations, with the aim of broadening their perspective on engineering and
developing their problem-setting and problem-solving abilities.
Students summarize and present issues, their investigation, and the results obtained
from their practical training. The evaluation of grades is carried out by the person in
charge of the internship upon the primary advisor’s request.
Furthermore, practical training in job-oriented research internships sponsored by the
Job-Oriented Research Internship Promotion Council also falls under this subject.

(5) Special Educational Training on Organic Materials Science...... (Submission Forms 3 and 4)
This is a practical subject that teaches skills in collaborative work while training students in teaching
methods for knowledge and technology, selecting one from the following three.
D Instructing undergraduate and Master's program students in experiments or exercises
@ Instructing undergraduate and Master's program students in the preparation of papers and
presentation techniques for academic lectures, symposia, etc.
(® Research and technical guidance for those in charge of production and development  at
companies, etc.
However, the experiments or exercises in (D are limited to approximately one semester. @ and 3 have
the same number of hours.

The primary advisor determines the grade evaluation.

(6) Special Experiments on Organic Materials Science B
Experiments conducted in the student's affiliated major related to the thesis. Also includes numerical
simulations, theoretical thinking experiments, etc. The primary advisor determines the grade evaluation.

* Students wishing to transfer their experience gained working at a company, etc., before enrolling for
“Special R&D Training on Organic Materials Science” and “Special Educational Training on Organic
Materials Science” may do so by applying through the Application for Certificate of Course Completion
(Form 5). However, students must also submit the “Supervisor Opinions” (Note) and “Report on
Completion of Special Education and Training (Form 4)” along with the Application for Certificate of
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Course Completion. Note... The primary advisor may prepare this form only if replacing experience gained
at a company, etc., before enrolling.

Students must acquire sufficient skills in foreign languages (especially English) so that they may play an
active role in the international community. Students should actively write and submit foreign language
papers and make oral presentations at international conferences.

Those intending to write a thesis should prepare a thesis plan that describes the research objective,
originality of methods and usefulness of results, and thesis structure, and they must plan for the
publication of the contents, which must be reviewed by a thesis plan review committee comprising the
group of faculty advisors.
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1-3. Course Registration

(1) Students will consult with their primary advisor at the beginning of the semester to determine the
class subjects they must take.

(2) Students must enter the course subjects in the list of courses to take, obtain the approval of the
primary advisor, and submit it to the Academic Support Section within the prescribed period. When
filling out the list of subjects, permission must be obtained in advance from the teachers in charge of
each class.

(3) Please note that students may not be able to take courses other than those for which they have
registered. Subjects must be registered even if they are only practicals, exercises, and experiment

subjects.

1—4 HEOEERUVBEAMOESRE
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1-4 Evaluation of Grades and Credit Criteria

Same as those for the Master's Program.
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1-5 Criteria for Course Completion

Students must acquire a minimum of 18 credits for completion: 12 credits from the Required Subjects
(Special Exercises on Organic Materials Science B: 2 credit; Research Proposal on Organic Materials
Science: 2 credits; Special R&D Training on Organic Materials Science: 2 credits; Special Educational
Training on Organic Materials Science: 2 credit; and Special Experiments on Organic Materials
Science B: 4 credits) and 6 credits from lecture subjects.

Doctoral Program Course Completion Criteria Table

Class Subject Classification Number of Credits

Lecture Subjects At least 6 Credits
Special Exercises on Organic Materials Science B 2 Credits
Research Proposal on Organic Materials Science 2 Credits
Special R&D Training on Organic Materials Science 2 Credits
Special Educational Training on Organic Materials Science 2 Credits
Special Experiments on Organic Materials Science B 4 Credits
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1-6 Thesis Review and Final Examination

After completing the required classes for the criteria for course completion, receiving the necessary
research guidance, and passing their thesis plan review, students can prepare their doctoral degree thesis
and apply for review following the prescribed procedures.

After the preliminary review, the submitted theses will be reviewed by thesis examiners selected by the
Graduate School Committee.

Theses that do not pass the preliminary examination will not be reviewed.

The criteria for the thesis review and final examination of the Doctoral Program are as follows:

Graduate School of Organic Materials Science Doctoral Thesis Review Criteria
(a) The research theme must be novel and original.
(b) The research background and objective must be correctly stated according to the expertise required
to plan and carry out the research.
(c) The thesis structure should be appropriate and properly formatted.
(d) The thesis description should be logical, with a clear conclusion stated according to the research
theme outlined.

Doctoral Program Final Examination Criteria: Applicants must be able to clearly explain the contents of
their research and accurately answer oral or written questions related to it.
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1-7. Requirements for Completion

(1) Requirements for completing the doctoral program are enrollment in the graduate school for at
least three years; acquiring at least 18 credits according to the Criteria for Course Completion Table; and
receiving the necessary research guidance, passing the doctoral thesis review, and successfully
completing the final examination.

(2) For students who have particularly excellent research achievements, a period of a minimum of
three years of enrollment in the Master's Program (Master's Course) and the Doctoral Program taken
together may be sufficient.

Regarding the enrollment period of those with academic ability equivalent to or higher than those with
a Master's Degree, an enrollment period of at least one year may be sufficient if they have attained
excellent research achievements.

The term “one year” may be replaced with “the duration obtained by subtracting the period of
enrollment in a Master's course or Master's program from the standard three-year enrollment period of a
doctoral program.”
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1-8 Conferral of Degrees

Students who have completed the Doctoral Program with the Graduate School of Organic Materials
Science will be awarded a Doctoral Degree (Engineering or Philosophy) (see the attached ‘“Yamagata
University Degree Regulations”).
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1-9 Special Measures for Educational Methods for Accepting Working Adults

In this Graduate School, when the acceptance of working adults is deemed particularly necessary from
an educational perspective, special measures for educational methods, as provided in Article 14 of the
Standards for Establishment of Graduate Schools, shall be applied, allowing students to take courses in the
following ways:

(1) In addition to regular hours (8:50—16:10), classes and research guidance will be provided during
evening hours (16:20-21:10).

(2) Classes and research guidance shall also be provided on Saturdays and Sundays.

(3) Classes and research guidance shall be provided during summer and winter vacations as necessary.

(4) Students wishing to take classes and research guidance at specially appointed times and durations
must submit an application for the special application of educational methods at the beginning of the
academic year, obtain their primary advisor's approval, and obtain permission from the faculty in
charge of the class.

In addition to the above, remote classes and research guidance shall be conducted using ICT tools
such as PCs, tablets, and monitors, as required. Students wishing to utilize this are requested to
consult with the teacher in charge.
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1-10 Course Registration Procedure for the 5-Year Integrated Doctoral Program

The course of the five-year integrated doctoral “Flex Graduate School” program shall be carried out
according to the specially stipulated requirements in the “Flex Graduate School” Course Guidelines (*) for
this program.

* The Flex Graduate School course requirements may be downloaded from the website

(https://iflex.yz.yamagata-u.ac.jp).
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[Regarding the Consultation and Reporting Desk for Degree Examinations]

Yamagata University has established the “Consultation and Reporting Desk for
Degree Examinations” to ensure transparency and objectivity in the evaluation of
degrees awarded by the University. Students with any concerns about the evaluation or
acquisition of their degree are requested to consult the Academic Division of the
Enrollment Management Department.

Phone: 023-628-4841
email: yu-kyoiku@jm.kj.yamagata-u.ac.jp

Students can rest assured that this consultation will not result in unfavorable treatment.
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2. Thesis Review Guidelines

After completing the required classes for the criteria for course completion, receiving the necessary
research guidance, and passing their thesis plan review, students can prepare their doctoral degree thesis
and apply for review following the prescribed procedures. The submitted thesis will be reviewed in
accordance with the Graduate School of Organic Materials Science Degree Review Regulations. The flow
for the thesis review is shown in Figure 2-4.
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2-1 Submission of the Thesis Plan

Students should prepare the “Application for Review of the Thesis Plan,” “Thesis Plan Contents,” and
“Publishing of Contents” (all in the prescribed form) and submit them to their primary advisor.

The Thesis Plan review shall be carried out by the faculty advisor group; it will be conducted at the end
of October for theses submitted in the second semester (March completion). It will be conducted at the end
of April for theses submitted in the first semester (September completion).
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2-2 Submission of Thesis Title

After passing the Thesis Plan Review, students should fill in the prescribed form, obtain their advisors'
approval, and submit it to the Academic Support Section.

Submission Deadline (In case of a holiday, the deadline will be the day before the holiday or a day prior to
that.)

@ Second Semester (completion in March): End of October

@  First Semester (completion in September): End of April
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2-3 Application for Thesis Review

Submit the Application for Thesis Review along with the thesis and other materials to the Academic

Support Section after receiving the approval of the group of faculty advisors.

The thesis must be prepared according to the “Doctoral Thesis Preparation Guidelines” given in 2-5.

(1) Documents to be submitted for the Thesis Review and Number of Copies to be Submitted

)
)
®
@
®
©®

Thesis Abstract (Japanese and English) (prescribed form)

Letter of Consent from Co-authors (prescribed form)

Application for Review of the Academic Thesis (Prescribed Form)
Thesis (in addition to this, prepare the number of copies required for the review)

1 Copy

Electronic Data of Full Text

List of Papers (in the prescribed form)

Curriculum Vitae (in the prescribed form)

5 Copies
5 Copies each

1 Copy

4 Copies Each

Offprints of the thesis as given in the List of Papers or a copy of the under-submission manuscript and a

copy of the notice of the decision to publish

1 Copy Each

(If the manuscript is not accepted for publication, proof of acceptance of the manuscript must be
submitted.)

(2) Submission Deadline (In case of a holiday, the deadline will be the day before the holiday or a day
prior to that.)

D Second Semester Submission (completion in March): December 20

@ First Semester (completion in September): July 1
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2-5 Doctoral Thesis Preparation Guidelines
1. Thesis

(1) The thesis should be written in Japanese or English.

(2) Add the table of contents along with page numbers. Page numbers should be positioned at the bottom
center of the page.

(3) The thesis must be written horizontally on a vertical A4-sized paper.

(4) The cover page of the thesis should mention the thesis title, the major, and the applicant's name. If the
thesis is in English, the Japanese translation of the title should be noted below it in parentheses.

(5) The dissertation should be typed using a computer, word processor, etc.. If it is handwritten, it should be
in printed form and a black ballpoint pen should be used. All text in English should be typed using a
computer or word processor, etc.

(6) There is no specified format or number of pages for the thesis, but it should be in an appropriate format,
including diagrams, tables, and photographs, such that the contents are easy to understand.

(7) The bibliography shall mention the books (all), titles, academic journal names (book titles), publishers,

volume, page numbers (first-last), and year of publication.

2 Thesis Abstract

(1) The abstract must be written horizontally on a vertical A4-sized paper.
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(2) Both the Japanese language abstract and the English language abstract should be prepared according to

the prescribed format.

(3) The Japanese language abstract should be within 2,000 characters (up to 2 pages) in 10pt, and the
English language abstract should be in approximately 12pt, single-spaced, and approximately 300 words.

2—6 FHAMXLRICETIERDRH

NP HIRER, FALRSUARICET D FREOEH A HOMIRH LTS,
ORGSR DA ¥ —F y MAR (KRR Y A2 b U BEY) fEddE
@plFikR 2 - B E GRMEOH)

@BIFERER 3« FRSTNAEER

2-6 Submission of Documents Related to the Thesis Publication

After the decision to confer the degree has been made, students must promptly submit the following

documents related to the thesis publication:

(D Appendix Form 1: Confirmation of Internet Publication of the Doctoral Thesis (University Repository
Registration)

@ Appendix Form 2: Statement of Reasons (only if applicable)

@ Appendix Form 3: Summary of the Thesis Contents

2—7 WIPMRXEERFICFZEIREERL
WAR—VINHFL L CTh DBMHPFEERIL, TR — L=V ofE Xy — R TEET,

@y u— Rk

1. WERFPOR—LN—=UN0 155  BF5ef - BHRIGEHT | OoFH TFW 227V v oL,
(TR — A=Y~ &7 ) 7

2. FEREDS) #2707

3. TRFBEDRE, FHHFEl © MHRXORE BB 220 v70

2-7 Submission Form for Application for Doctoral Thesis Review

The application forms listed on the next page may be downloaded from the Faculty of Engineering
website.
e Method of Download

1. From the Yamagata University homepage, navigate to “Faculties and Schools” and click
on the “Faculty of Engineering Website”
2. Click on “Current Students”

3. Under “Graduate Course Classes, Degree Examination,” click on “Thesis Applications

(Doctoral Program)”
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Iﬂ ,Jér: %(Form of Consent)
OOOQOHFEOOHOOH (Year: Month: Day: )

W RZERFBEA BB 2T DFER R B

To: Dean of Yamagata University Graduate School of Organic Materials Science

K 4 (Name) : O O O O HI or Signature
Fr J@ (Affiliation) :
HBUFEAT (Current Address)

FAE, FAE 2 QEFERGE) O TREomXE_O O O O 2EWFERHI L TS0
XEAOTZOICRHETD Z LICFELET,

I consent to the submission of the following paper (s), coauthored by O O O O

and myself to your University as part of the requirements for his/her Doctoral degree

7k, FAT YRR SCE B & OGO 2OV LEE A,

I also agree not to use the same paper(s) for any academic degree of my own.

AL

(1) & 3¢ 4 (Title) : O O O O O 0 O O O
%€ # % B9 (Publisher) : Z2HfiMEE4: (Journal), & (Vol.), % No.), ~—<(pp)
(U5 EH —# H (first-last page)), (FEHF H (date of
publication)) .

(2) @ X 4% (Title) : O O O O O O O o o
%% 3% % B (Publisher) : “2fiiMEsE4 (Journal), % (Vol.), & No.), ~*—< (pp)

(b EH —#H (first—last page)), (Z&8F 4 H (date of
publication)) .

() KRN, R T CBNR O BRI S B L, Shic ko

ERA B %$a%ﬁ@i%u%§®t WEEA L, PR CTHREHERANDOFAHFED - DITITE
HALeWnWZ & 28T 5EBHTT,
This Form of Consent is to be completed by the coauthor (co—researcher) of the above listed paper(s).
By signing it, the coauthor consents to the Doctoral degree applicant’ s use of the paper(s) for
his/her Doctoral degree, and agrees not to use the same paper(s) for the coauthor’ s own academic
degree.

) © WEHROIL, MEOENERTLHICONTE, FMEAEEOCH FIXSEm s 3 &
DWINIR DL FED =D BN LETA, | BOXEEFHIBRLEZbOE LET,

If the coauthor has already obtained his/her Doctoral degree, the statement, “I also agree
not to use the same paper for any academic degree of my own.” will be treated as null.
©@ AR L, WEEHR GasUEHR) LEITTRITIIER Y 8 A,
The date of this Form of Consent must be on or before the date of submission of the applicant’ s
doctoral dissertation
@ JLFEE WHgELEE) MMEICEEL TV o356, WEENLH LN LOREELZRY 7t
TEL O LG SGREERFER OFML T,
If the coauthor resides overseas, it is the Doctoral degree applicant’ s responsibility to
obtain this Form of Consent from the coauthor(s) in advance
@ ILEFH FFRLFEE) PAEANOLA THEZ A L TWRWEAIE, BATHAELET,
If the coauthor is a non—Japanese citizen, he/she may provide his/her signature in place of
a name seal.

ALY (F) OfsE, BIBRL TEAL TS0,

Please delete all examples and notes before using this form.

— 88 — H & ~RE %
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3. MHNTEE AN OHIRLCIRIED 2D DN S D120, BIEBRGICE L UIEETHZ &,
4. HEMO THEERT) 1%, W EOHEMANT D120, BB LN mhe o 28
ERZ N e

(Notes) 1. The semester and weekly hours for the academic years 2026 and 2027 are the same as that for 2025.
2. The number in parentheses indicates that of scheduled weekly hours for the second semester for
courses starting in the previous semester.
3. Subjects marked with a 3% represent a limit on the number of students who can enroll and the
existence of certain conditions for registration.
4. The note “English available (25 7)” in the Remarks (%) column indicates that the course can also
be taught in English for the benefit of international students.
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In this lecture, dendrimers will be discussed among the various
functional materials. First, the syntheses and functionalization
will be introduced. Next, the
fundamentals of liquid crystals will also be explained. Finally,

methods of dendrimers

examples of the application of dendrimers to liquid crystal
displays are discussed.

TM7EEAFER 3. hFxa34A
EXHMBORE
R H 4 RERHONE HAUEHE

oy at R w0 EA NS & POSRE P K ORI ZE L, | #d%
Molecular Design and K 2 & m o 70 1 kiEEo A (21, | Professor
Characterization of BIR, A A ) OHEAREECOWTHHT 5, =612, | JII B 1E #l
Macromolecules ELEHA, R, R L @%E“‘T%L%f HOLFRES \¥OD Kawaguchi

AR, R G Rk, 0 FRAEMT 3 L OYSHIZ-DUW T | Seigou

i C 2o

The lecture discusses polymerization from the perspectives of

reaction kinetics and statistical processes, and the basic

understanding of controlled synthesis (radical, sequential, ionic)

of the primary structure of end-functionalized polymers. The

lecture also discusses the precise synthesis of linear, star-, and

comb-shaped polymers, molecular characterization, fine particle

synthesis, and applications.
BEREMER 0 PO FRrim | BAPUS - mm FROSOA AN - Fr itk 2 g9 5 & 3kic, | 2%
Reactions of Functional 57 AR E OBERE A AT 53 2 FUESC, MR B2 (k% | Professor
Polymers MG« MG OBLENOHEET L FIEIC OV THEH T | & F

Do Flz, MESNIZmD MBI OMIED, EO &5 | Mori

EICHE OO &, BOfEHICHEREIER BE L L COAMIMEZ S | Hideharu

THME VS TENE ZRIERIC IR T 5,

In addition to understand usefulness and specificity of polymer

reactions and polymer analogous reactions, methodologies to

impart specific functions into polymers and construct functional

materials are presented, concerning chemical structures and

highly ordered structures. A comprehensive understanding of

structure-function relationship of polymeric materials, and its

usefulness as a functional material are also described.
PEREATBH L - Fr i S E S EREREMA BB - EES N TV D2, Al | #d%
Chemistry of Functional RTIET Y R ~—%2MY BIF T, ZOHEFE, B | Professor
Materials BEREVEAMT B DO FIEIZ DWW TR D, S 61T, #lc>WT [N ¥ §&

DIREH R R AL, BN ED L ST 4 A7 LA | Haba

NEIGHEN TN D NZHOWTIER D, &#%IZ, 7 KU | Osamu
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Advanced Chemistry of
Engineering Plastics

BN AR & e A o= 7T « A—R—x
77 ORFER Z LIS, SPERER T Doy FEREE  BOG
FEHZOW TR T 5, £0Hh T, MEREESLIE
BeREEEGMEEZ W7 T A=N—x 7T
DBAFEBENANC SV T bim L 5,

This subject provides an overview of the molecular design and
reaction design of high-performance polymers, focusing on the
development of engineering plastics and super engineering
plastics with excellent mechanical strength and heat resistance.
Furthermore, the development trends of engineering plastics and
super engineering plastics using transition metal precision
polymerization catalysts are also explained.

Btz
Professor
AT B
Maeyama
Katsuya

R4y P H B A B
Synthesis of Polymeric
Electronics Materials B

R BB TREBUSTHRT 007, TT7 B
R 5 = )~ — DA R LIS, A FORATE
AR Lo, ZIERESTHED L7 s, i
W, B EARAEAEEIZ > Tl B, T4 T 00— Hhi,
UM, B & UBT T3 RAFHEO BN & BRI
W5

Microphase separation, crystal structures, and self-assembled
structures of functional polymeric materials are discussed,
emphasizing synthetic methodologies for functional block,
graft, and star polymers containing m-conjugated polymer
segments, as well as the latest developments in this field. The
relationships between the primary/secondary structures of
polymers and their electronic device properties are
comprehensively discussed.

Hiix
Professor
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Organic Chemistry of
Materials B
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A3 60 X EAT, NMR 3 X OVE B4 o KRS
(2 KD M - FRATEAR &2 2RO, 45 H OBFFEICR LD IR &
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Organic structure analysis plays a crucial role not only in the
field of basic organic chemistry but also in supramolecular
chemistry, pharmaceutical sciences, and materials chemistry.
Recent remarkable advances in analytical technology have
shifted the focus from single small molecules to larger systems.
The field particularly demands research that incorporates the
latest analytical techniques in areas such as molecular
recognition, self-organization, catalysis, bulk structure, and
dynamic behavior analysis. This course covers analytical and
characterization techniques using various advanced instruments,
including electronic spectroscopy, X-ray analysis, NMR, and
mass spectrometry, with the aim of providing knowledge and
skills useful for students' research. The detailed analysis of
specific structural characterization examples from recent
research will provide a deep understanding of the application of
cutting-edge analytical techniques to organic chemistry and will
clarify the current scope and limitations of various analytical
instruments.
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LB LA 53
Advanced Processing
Technologies of
Engineering Materials

TEEMELE LT, &RBRME, &0 B L OEEME %
B B, ZRENORES &R EBA L, BRI T HA
DIEREN S DN T T 5, I 5T, IEI, #iE,
JEAE, $RH, SHH, B2, BEER & ORI TER I
Mz, O 3D 7V T 4 71220 ThH, TREh
DOJFHE LOWESE, BUREASBOERIZOWTHERT 5.

This course will focus on industrial materials, including metal,
polymer, and composite materials, It will introduce their history
and characteristics, and provide a clear explanation of the basics
of processing technology for these materials. Furthermore, this
course will cover traditional processing techniques, such as
cutting, casting, rolling, extrusion, injection, bonding, and
welding, as well as cutting-edge 3D printing. The principles,
history, status, and future developments of these processing
techniques will also be covered in this course.
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The course aims to deepen students' understanding and to
acquire systematic knowledge on organic semiconductors,
conductive polymers, organic-inorganic hybrid materials, and
the latest applied devices such as organic photovoltaic cells,
perovskite solar cells, and organic light emitting diodes. We also
discuss fundamental or physical phenomena, technical issues
and their factors, solutions to problems, and efforts to realize
innovative performance.

TH7FEAFEHA 3. h)Fa54L
Y AT 4 T TN mEs R | BREE AU & /DRI 728 O Rkt rT e 70 B M & AR PE T | HEHUR
Sustainable Polymer BV AT 4 FTINRBERITEERSE Th H, ANFEF T | Associate
Chemistry I, B TR A A AEIEOTE A, (BB 2% | Professor

(RS % SRHTREER, BRI OB R, ARy ~ | & BB
—DBFE R E, BMNRT T 0 —FIZ L D% O Sk | Takada
20, g Do Kenji
Sustainable development, which focuses on producing
sustainable materials while minimizing environmental impact,
is a critical field. In this lecture, we will explore and discuss the
forefront of materials development through a multifaceted
approach. Topics will include the use of renewable and biomass
resources, material design aimed at fostering a
recycling-oriented society, waste reduction and reuse, and the
advancement of biodegradable polymers.
@ bR U—iE T | o FIREOERRRITE U TR A efiE (FARe Y—) | HEHEER
Krim B ZEY, INTREE (i) CEEEIREE (RBJIEIEK - | Associate
Advanced Polymer Topology | A /L ~H1) D4 FREICIR % 5.2 %, A Cl%, | Professor
Design B By 1 B R B 43I e OBk O, BFERS bk~ | T IE A
vy 74RO bR O—E AT BESTOAKTIEE, bz | Do
BOEHEIRIEIC I 55 TR OV CRBLL, @57 b | T2
K O— OREHEEHT SV i L 5.
Polymers have various architectures (topologies) depending on
their chain connecting manner, which strongly affects their
molecular properties in isolation (in dilute solutions) and in
aggregation (in concentrated solutions and melts). In this
lecture, we will study synthesis and molecular properties with
branched and cyclic topologies consisting of single and multiple
components, and discuss design guidelines for polymer
topology.
L7 ba=r 2 A | ARRER, BEMEE S, ARER A T Yy MK | BiR
T A O, 6 & W IR IEARCK B BT SE 170 el @ | Professor
Optoelectronics Science ST AN A BBEMI, HKilEH AW B asgaor | £ B S
filt, TR L Z DN, FRBEMRR M OHOETH) 22 M RE 2B 7] %?h
akeshi
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From the perspective of material science, polymer, carbon,
ceramics, and metals are overviewed from atom structure,
bonding type, and crystal structure. These characteristics are
considered systematically on a small scale and are correlated
with various properties and functionalities on a large scale.
Furthermore, the features of the processing method of each
material is systematically explained.
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To control the optical functions of organic materials and
devices, it is important to understand physical properties
specific to organic materials and design the materials and
devices properly. This lecture covers physical and chemical

TM7EEAFER 3. A)Fa3L4L
R H 4 RERHONE HAUEHE
BRI R EHETMEBLIOAEH N7 PR il | #dR
Physics of Organic DEETE T T A ABIE S 2 P D0 TRRAYIC S | Professor
Electronic Materials AT, 2RBDOFAL RO E LT, ~v s | B JF 6L 2
T RRFA VA, FA AT LA Av— MR L~ | Matsui
R kAT 5. Hiroyukd
This course systematically explores the physical properties
related to organic electronic materials and organic electronic
devices, such as organic transistors and organic sensors.
Additionally, the potential applications of these devices in fields
such as healthcare, robotics, displays, and smart agriculture are
discussed.
T =7 U T VB BN, A EL B GRRBERARE, AR | 2
Nano Materials B G UV AR OWTES T LIRS TITME L, #D7y | Professor
TR, ARIKIC OV THIET 5. MR oM ECRR | T R 2
Bellie 8 2B L, TN DPIHET 7o AftE~g x| Chiba
BEBIC ST b5, Takayuki
This lecture covers conductive polymers, organic EL, solar
cells, and transistor materials, focusing on their classification,
molecular design, synthesis, and purification. It further explores
how these factors affect organic electronic device performance.
AL 7 ta=s A AT L7 hr=0 A7, ZZHW B BERERE | HEAR
MEHME SR ERFOERMELORGE, Gk, B HFRE, T30 24k | Associate
Material Chemistry for ZOWTHIL D, BIS, 7 EFRMEAMOBMIE, My | Professor
Organic Electronics T-OHERE L 7 A RO Y (2N, MEHMESEoR | A N T
NS sasave
Hisahiro
This course will cover the design, synthesis, thermal and optical
properties, and device fabrication of organic materials with
semiconducting functions used in organic electronic devices. In
particular, the syntheses of m-conjugated molecules and the
relationship between the molecular structure of materials and
their device properties will be examined from the perspective of
materials chemistry.
AR B R i FHEM B KON E WS T S 2D & HilfE | MR
Advanced Organic T AT OICIE, G BHESE OYFWEETE L #if# L, | Associate
Photophysics Z OFHEIZIE U TR 731 AkEH AT 5 = Ly | Professor
BT %, REETIE, AEMEORERES I OO
BRI (LA S TR L D0, 205 itsie | DU X 8
R L7 ATH R TS ISR SV TR T Do | posopen
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fundamentals of optical properties of organic materials and
introduces applications of organic semiconductor devices with
those properties.
KB L 2 — 254 H—Ry=a— NI NVEB~OYFEREEMHT DL | 2%
TR ﬁm\ﬁiT%ﬁ~wi*w¥ &Lf@k%%@k%% Professor
Conversion and Storage of REIZLDES~DOLW, EE] B i & H ]
Solar Energy 7}("*"@@’@}*@&7’71 T E B ) VW@H‘%E}Z ZoNT, Yoshida
2 ORI AT L, BERET R d o gy | ToUKASE
iR Z #eim 3 %,
Environmental, technological, economical, and political
backgrounds for the realization of a sustainable carbon neutral
society are discussed. Promising technologies for wide use of
solar energy as a sustainable and renewable primary energy
source are introduced, such as novel photovoltaic devices,
large-scale storages and conversion into storable chemical
energies via electrocatalysis and artificial photosynthesis.
HEET /R AEF L% ﬂ‘/&“*ﬂr%%ﬁ’i WLt T a Y=k, IR | BdR
Materials on Organic Nano | 7= 2§84 H A FH AT B C b 5, P SR Professor
Particles DT LIRCT /R - R T ST, —hbo | B B A
(ERECYTHIE I, & B _%mc@%m/ﬁxmsg Viasubara
47 RICBI L TR E b & L TR T 5, o
(Graduate
Nanotechnology based on nanomaterials is a comprehensive | chool of
field of science and technology that spans a wide range of | Science and
disciplines. This lecture focuses on nanocrystals and | Engineering)
nanoparticles, exploring their fabrication methods, dimensional
control techniques, and the implementation of devices that
leverage the unique properties of these particles, with an
emphasis on discussions centered around academic papers.
[P RS B TR, B TREAMEIO I LR & @ UE e | #d%
Advanced Polymer Bt T B SN TERZET 5, BRIICIE, MBI ﬁg{{ Professor
Processing BEPE, T, 4550 7 B O & Yo R
B L bl RAFOM TiE oy T4l | I I
BRIV ThO5< 0 ) R, 70 27 | 10
E~DIGRIZONW TS,
This lecture will discuss the molding and processing properties
of polymers and polymer composites, including the
development of higher-order structure and physical properties.
Specifically, we will discuss the correlation between the melting
properties of materials, processing performance, and the
structure and physical properties of the obtained products, as
well as the latest processing technologies and future
applications of polymers in manufacturing, high value-added
products, its devices, etc.
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The rheological properties and processability for a wide range
of soft materials, from plastics to biomass materials (starch,
cellulose, etc.), will be systematically explained. The structures
and properties that determine the molding and processing
properties of soft materials and their control methods will be
explained from the standpoint of polymer engineering. This
lecture will enable students to learn how to control the
properties of materials from the viewpoint of polymer rheology
and polymer processing.
Y7 h=T U7V B PR IR ED Y 7 b= T U T MTHONWT, HEERW) | #%

# 3 PEDIFEELS D A2 2 o0 1 il ;uﬁi‘j—é 72, V7 b Professor
Advanced Soft Material ~7 VT NOWRD N E BRI ] O Fik L FHEE M & H
Engineering v 1 2 b=y a IOV TUIRHRT 2, 7 FZENENOM | koda

PEASIEIC I S0 2 AL 2 BT, Tomonori

The mechanism of structure and physical properties of soft

materials such as polymers and liquid crystals is discussed from

a molecular theoretical viewpoint. Theoretical and

computational methods to understand the behavior of soft

materials is also explained. Students will understand how the

characters of molecules are reflected in physical properties of

soft materials.
By A R Y — ‘T B ORIEIN IR & Fhoid R4 DBICT 5] | #d%
K3 B r.&béJ TEMLR 5, M99 ) I%E iﬁf%) T O DE Professor
Applied Polymer Rheology | FEIC® Y, BRMZR B DMIMECIRREIC b REREEE S | 1 K B &%
B 2B, ZIZTHE, BHTHEO Pisats BB THED | Sugimoto

BIFRICOW TR T %, BRI T DB E 2 D | Masataka
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The molding and processing of polymer materials can
ultimately be broken down into three steps: "flowing,"
"shaping," and "solidifying." Flowing is the earliest stage and
has a significant impact on the material properties and functions
of the final product. This lecture discusses the relationship
between polymer materials' rheology and moldability. It covers
topics such as the relation between polymer melt rheology and
foaming, blow molding, film casting using a T-die, and flow
instability in co-extrusion.
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This lecture will explain the higher-order organization of
organic materials, such as multi-component polymers and
organic device materials, the mechanisms of their formation,
and the relationship between their organization and material
properties. In particular, it will explain the analysis of structures
and molecular motion often used in organic materials,
particularly using large quantum beam facilities such as
synchrotron radiation and neutron scattering, and will provide a
detailed description of the physical properties of organic

materials.
7 b A —F Y7 bvH— (R, avA N, &oFREY T M) | HeHEdR
Soft Matter Science OYEIZ DNWT, EBRER EHm D A Y A7 — /L OfEE | Associate
EFAF I ARMHL, VT b~y —OfER RN & ls’r?(fessor
"’E‘F@?_’J ) Tfﬁﬁnj— }:) . ukKumaran,
" ¥ Sathish Kumar
This course will use experimental results and theory to elucidate
the mesoscale structure and dynamics of soft matter (polymers,
colloids, liquid crystals, etc.) and on that basis, understand the
structural hierarchy and complexity of these materials.
BEEM B LK MEtomiRlbas AR L TREOHME L EaIE 5 | HEER
Advanced Polymer ZLEH DB L FEITIBNTITOIL TV D, ARG TIE#HE | Associate
Composite Engineering BAL LT RIS 5B B Mt 2 BB, Wbk T3 L Oy | Professor
ETERBLAD B2 TV 2T, ELREND MRt | B 1T A
BT 5120 OMERRGHFIEE F5, Takayama
Tetsuo
The wuse of composite materials comprising disparate
components is a common practice across a range of disciplines,
with the objective of improving the functionality of the
materials in question. This course will provide an in-depth
exploration of the methodologies employed in the design of
such materials, while focusing on of the physical properties of
composite materials from the perspectives of materials science,
physical properties engineering, and powder engineering.
oy A Bk A 7 ‘fﬁ Ae - mkRE b &2 HRY & LTE’%@@ BT MENEIRE D | HEHER
Polymer Material Demgn B X VRS AL REm S M BT DR Y ~— | Associate

77‘34'@1‘?*%-}(;: ZOWTC i L%o BRI 1Y, AR Y ~— | Professor
Tu A DR, 5T ORIVEE, AR AR Y ~— T m g | P KRS
DOFE D FE NS DWW TR 5, Nishitsuji
Shotaro

In this lecture, material design of polymer alloy, which are
multi-component polymer materials prepared by mixing
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different polymer materials for the purpose of achieving high
performance and high functionality, are explained. Specifically,
the characteristics of polymer alloy, compatibility of polymers,
and interface control of phases in incompatible polymer alloys
are discussed.
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The properties of polymeric materials required for packaging
systems, the functionality of these materials in packaging
systems, and the various elementary technologies that form the
basis of these materials will be reviewed from the standpoint of
polymer science, mechanical engineering, and other fields.
Packaging systems from the present to the future will be
discussed not only from a scientific and engineering
perspective, but also from a social science perspective.
KL A By i fﬁ%@f B, ERERE, B OB oM LT | Bd%
Natural-Product Hybridized | »F fMEIZEIR L1z, SIS & A, YL | Professor
Materials E=ARY~—H50EA T Y Va2 bR =AY | %
DEWE ST L DONA TV » FEIZOWT, Z0E# L4 | Narumi
fRL— MZOWTH U B, AR 0 R AR [ © | Atsushi
MRALA B2 E~DISHIZ W TR~ S,
Hybridization of synthetic polymers and/or photosensitive
compounds with natural products such as saccharides will be
discussed, focusing on their significance and synthetic routes.
Applications of the products to photosensitizers for medical use
and self-assembling materials will be discussed.
RS FARREMEA B RS | BEERICIE BT 2 RN TOB A IRIEEIC I T 5 Bk | #f
Advanced Functional o7 F M EAERICES SEGIRIER O & £ DFEBL | Professor
Biomaterials SHBBBEIC OV TR L, 2 ORI - AT FEIcow | i 3 72 %
TEDLETHERT DL L BIT, IO DMALEERENES | Furusawa
BHAIRG B3 % 7 SV TR B Hiroyuki
This lecture will provide an overview of the mechanisms of
complex formation based on biomolecular interactions in the
construction of complexes in living organisms that function
autonomously, and the functions that are expressed, including
lecture on evaluation and analysis methods for these
biomolecular interactions. It will also explain the methodology
for applying these findings to the creation of functional
materials.
oy - SRR S R R R ’\%7&7/\4’ ADFERER EO#E L A Db N SEIS | B
Advanced Analysis of 3 FHitG 2 BRAE 2 DI B R FERINEY 34T - #7 | Professor
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EIACRYA Hisao
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This class introduces various interface-selective analyses to
understand the molecular picture at buried interfaces, which is
the key to improving the functionality of polymeric devices.
Specifically, the class will focus on scanning probe microscopy,
photoelectron  spectroscopy,  reflectivity =~ measurement,
vibrational spectroscopy, and so on.
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Printable polymeric materials have unique features that exhibit a
variety of functionalities in flexible device applications. Among
them, ferroelectric polymers have different crystal structures
and functionalities depending on deposition methods and
annealing temperature. Therefore, it is academically important
to understand the origin of this functional expression.
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Nano carbon materials such as fullerene, carbon nanotube, and

graphene; Learn the fundamentals (synthesis, separation,

properties) and application of carbon materials, and learn

cutting-edge topics in related fields.
A RBERE R HI - A fEFE~ D EM E E DI, T E CRbES O EREE T | B
Advanced L.ectur.e of DB T & 72 KT 0 [ ekl 2L AN & 3T 7 /N e 4 7. | Professor
Electrophysiological RS E LTRIEL T, A— v P BRIk o | 5 F
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In recent years, as health awareness has increased, some

medical devices that were previously used only in hospitals

have been miniaturized and simplified for the personal uses.

The purpose of this lecture is to learn about the current progress

in the medical and healthcare devices. The lecture will focus on

each part of the body, explaining and discussing conventional

and current devices and their operating principles, including the

latest topics, and learning about technological advances while

comparing them.
PRAEVE A BRI T S 2 | BERENE S 20 TR O 72 0 IS I3 IR B i oy T- 2 R & | HEEdR
R i BAY— LT U T ABEET B, 205135 T Off | Associate
Advanced Functional | g e et | CRBE R I B2 = — 2 kPR T B, | ProfessOr
Organic Thin-Film Devices e L%ﬂ%ﬁﬁb\f:?ﬁ;ﬂ%?ﬂ%X%X:EEJIL\G:, HEHE TS E@ij‘i -

BLOA N = A LRFHEIL, V77 —FET N EV 2725 | Tomohito
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Organic materials with functionalities such as electronic
properties, photofunctionality, and ion conductivity are essential
for next-generation industries, serving as key materials for
organic electronics, clean energy, and plastic optics.

This lecture will systematically review the strategies for
imparting various functionalities to organic materials, focusing
on organic synthesis, polymer synthesis, and supramolecular
chemistry. Additionally, methods for creating functional organic
materials will be discussed, ranging from classical approaches
to the latest advancements.
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Exercise for Global
Communication II
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To work actively not only in research activities but also
globally, students are required to have not only the English
language skills required for academic conferences, symposiums,
seminars, etc., but also and the skills in negotiation,
coordination, persuasion, ability to attract people, presentation,
etc. required for international business negotiations, diplomatic
negotiations, etc. In this practical class, students in their first
year will experience global communication by participating in
short-term overseas training as a practical exercise or other
overseas training experiences, and will also learn the technical
terms required for various negotiations, business negotiations,
and international standardization in a lecture-style seminar
format, with the aim of acquiring negotiation skills through
debate-style learning.
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By conducting research activities in laboratories at companies
and universities overseas, students will further strengthen and
broaden their fields of expertise, as well as analyze and
understand foreign cultures, societies, and values. Students will
dramatically improve their communication and research skills,
and acquire the practical skills necessary to function as global
talent. Students will deepen their understanding in their fields of
expertise, learn about cutting-edge technology and theories, and
acquire knowledge of global research trends, education, and
research methods. Students will also aim to improve their
adaptability to different cultures and global communication
skills by training in different cultural regions for a long time.
Management of FARTERH LT, EECCRD Y AREEE I —% | BF
Symposia/Seminars TELUBMET S, v RY UL/ I F—O4H - ST4 - 3 | Professor
WEREMTIZ LT, v X VAV MENEHICOTD 5
JJDX_“C FFROEE MO EBT > f\U 7 WET D, ZIK Matsuba Go
T, oAV T LIS —ICBT D R - SL5E - E | Bk
E.%f HBLT, vR3V AL M), #EEHER L O %t | Professor
ERAR EIPLIE
Furukawa
Students will work together to plan and hold international | Hidemitsu
symposiums and seminars. By having students plan, propose, | (¥ T 272}
and manage the symposiums/seminars, they will acquire | (Graduate
management skills. In addition, they will build an international | School of
network among young researchers. In this practical training, | Science and
students will strengthen their management, English, and | Engineering)
negotiation skills through planning, proposing, and managing | fil
symposiums/seminars.
FRERES A7 1 BRERES X7 M BID B A O IROW 72 U %, 1608 | % # A
KRl E B BE OFRIZUE> TR 7 Vv — 7" WNETIT 5 B FLH T | Major Faculty

Special Exercises on
Organic Materials Science B

b5,
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This is a seminar course in which students will review the latest

literature related to organic materials systems within their

research group, following the instructions of their supervisor.
HHEAEL S 2T I HSH O =— X L T PR EROFEL | F L #H B
WFEEHE (7 r A=) | 170, BET 2EN, EAOFTRRDUI OV TOFHE - # | Major Faculty
Research Proposal on AHEEE 2T, FRIED & 2 MBI 72 P FERE & L TSR
Organic Materials Science | 9%,

The preliminary experiments and calculations regarding the

social needs of our specialized field are conducted. In

addition, original research topics with future potential based on

surveys and examinations of the related research status in Japan

and abroad, are proposed .
AHEAEL S 2T L TR T BRI IR, [ERE « fRREENZE I 72 | B W #H B
RGBTSR (2, EEOBY, KSR E 72X ME B OS2 | Major Faculty
Special R&D Training on (ZBWT, HM LIS ORI OB ERER EOEE B LT
Organic Materials Science | [HHINEEIZEED 5,

In order to broaden your perspective on engineering and

develop your ability to pose and solve problems, you will

engage in training and information gathering in areas other than

your specialty, such as development and production, at

industrial sites, various research facilities, or laboratories in

other specialized fields.
AR 2T L Rk KO OBHRIEATHE T 5 L FIRHC, LFEEEIC | F I #H B
FERBEHE B OIRENEES 2D, FAOEREIIHEE O, | Major Faculty
Special Educational FHEOPMGHEES, R YT LNEITBT DEMER &5
Training on Organic REAMTOFREY, EZEFOAERE - PHFEHESE I D058 -
Materials Science BRSNS THEET L,

Simultaneously, supervisors provide training in teaching

methods for knowledge and technology, guidance on student

experiments, and exercises, manuscript preparation and

presentation techniques for student academic lectures and

symposiums, and production/presentation techniques for

companies, etc., to develop leadership skills in collaborative

work. Choose from research and technical guidance for

development staff and receive practical training.
AR 2T L HEAER U L THELTIT O ERTH Y, B I = | F X #H A
LRSS 7§ ] L—a v, HEmMEEERRELEEND, Major Faculty
Special Experiments on
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Organic Materials Science B

This is an experiment conducted by the doctoral dissertation
department and includes numerical simulations and theoretical
thought experiments.
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1. BERESE—BEHREFETINISL TTLYy Y RKREFR] R —
1. Five-Year Integrated Doctoral Program “Flex Graduate School” Policy

1-1 7055 LOBE

7Ly 7 ARFEREE, WEBERAT - B B L RFRAFT 07 LA THY, BHREEE TR

— /I VRRR AR DR b TRIICTE R T 5 R R Y = —~ LB bDTH D, TDDIT,
Ja—r V) == \MIZBER 2O50OEETH D TAEN] & THEME] 25T 57D0EEF
2179,

1-1. Program Overview

Flex Graduate School is a graduate school education program that integrates the first and second parts of the
doctoral program. It leads excellent students to become practical leaders who are proactive on a global level.

To this end, the program provides education on the two qualities necessary for human resources who are global
leaders: creativity and initiative.

1-2 HEFHIE

Ko 7T M%, EBIEWVERICBWT TEERN 7o — L) —&—] L L CIERT D ETHER,
LFD2o0&E ( TAIENE] KO TEMAME] ) 2R T-AMEBR T2 L2 BEET 5,
I RlIEMH
- IR RtEI 2 BRYA L, EIRA 2 BB A2 S L LN OMIEAIK « FFEE 2 FEL+ 5 2 &2
TX 5 TAEM] DEHBDT-H, LLFD 2 50FH%2#KT 5,
I-1 #FRMNEED - BERIKAH
—ODDHFEREIFIRE, 7o, BEOBRENOIR L, BB RIMEITY 2 LN T 552 #5
L= kT, #i-/pMifEaitEgcE 5,
-2 BELREERN
VEWEL PR 5058k M QMRS W R B O ik 2 R 8 TIEST 2 L L bic, TNOOMEZ RS S8 T

T FEER/HTHZ LI - T, He RO BNE 2 M 72 iR il 2 EiEd 5 2 L
TE %,

I

MRS WGEIR I D720 7 e — )L i b BRI T A Z LT 5 [EEKME] oefiol-
O, UTORNEDPEREED D,
I-1 Ja—n)L-E-a33a2=45—avh
Ta— NNV IRRE RN LT — DRI A L Ml IZBWC) == o TR L B7201C
VLRl ) R ) s ala=r—va U N ERBETE S,
I-2 SUVRBEEE EFXEERDERRDE

BUED, HDHWIE, FEkEE 2V 5 o8 IC L THELERL, 2085 - HRAZEEL T,
FIREDIRR TG IEZRETE D,
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1-2 Educational Objectives

This program aims to develop human resources who can combine the qualities of “creativity” and “initiative”
required to play an active role as practical global leaders in a wide range of fields.

I. Creativity

The program aims to cultivate the following two abilities, enabling students to develop “creativity” in
pioneering new research areas and to practice value creation and scientific inquiry through multifaceted thinking.

I-1 Ability of Multifaceted Thinking and Value Creation

The program aims to enable students to acquire the ability to view a single event from multiple perspectives,
make objective evaluations, and propose new values.

I-2. Advanced Practical Ability

Students should acquire deep professional knowledge and a broad understanding of different fields, as well as
learn methods to integrate and apply this knowledge, enabling them to put into practice initiatives to create new
research areas.

II Initiative

The following abilities will be enhanced to acquire the “independence” required to play an active role from a
global perspective across a wide range of fields:

II-1 Global planning and communication skills

Demonstrate the planning, proposal, and communication skills necessary for leadership in team management,
etc., while maintaining a global perspective.

I1-2 High problem awareness and a future-oriented sense of mission

Students must have an interest in current and possible future social problems, understand the background and
factors, and be able to propose solutions to the problems.

1-3 BHEAH (AVFa5L-KRYI—)

K70 77 5T, BT 2FLTITOND HMELZERT 24T ITNAT, UTOHETHE-
THEZFET 5,

[#E 7ik]
@ LM A TRWBEE#MZERTE DL 918, - BIZBHEICEY, ALARE LZHE
SR OFERFLE - FERE 2 RET 5,
® AFERFEICHEIT L 2508 E ([AEME] KO TEMEM] ) 2EHTE2X01, TrT T o)
fRETOEERRZRBET S,
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1-3 Curriculum Policy

In addition to providing education that helps students acquire expertise in their major, this program will
implement education in accordance with the following policies:

[Educational Methods]
@ In addition to the main field of study, students will attend lectures and seminars in the sub-fields of their
choice as a part of the main field/sub-field system so that they can acquire a broad range of knowledge.
@ Students will take courses designated under the program to acquire the qualities mentioned in the
educational goals (“creativity” and “initiative”).

1-4 7ZEEwday-kRYyd—
RK7v 7 Z LT, UTOAMZRD S,

@ EFEICDIZY, Fu— s VCERT D EENR ) — 24—z BT A

1-4. Admission Policy

This program seeks the following individuals:

@ Those aiming to be practical leaders who are active globally across industry, academia, and government.
1-5 JoJ3L0EE

@ I -AINEHIEICLY, HROSEORABBELZ RO NS,

@ EEOBROEHIZ, EERIBOREEZRDONS,

@ EHIFRELSFE—HHAEF v/ 7 4ThHY, HERYFREZRBRE Vv 7T AERRBRICEH
95 & EHIC, BERRE TEMR 2T 2 & T, SHERICERTDHZENTX S,

@ 3~ 5HRIIEFTLHFENART 0 7T AEETTHITIE, FHOESE COELRmSTOFRAK
O #kBr, WA e 77 2B DOE PE  (End-of-Program Examination : 7 L v 7 A KB
Tur 7 METHER) ITEKRTHZENRDLND, ZOZ LiIZEY, FEMWHIIMAT, [AhE
PE] & TEEME] 02 D OBEZES L2 EPMRIESIND,

1-5 Program Features

Students will study subjects in multiple fields according to the main/sub-field system.

Students will take practical subjects to develop practical skills.

The program is a five-year integrated doctoral program in which students can advance to the third year
by passing the doctoral course preparatory examination and the advancement examination of the
program and by completing the requirements for the Master's Program.

@ To complete the program, third to fifth-year students of this program must pass the thesis review and
final examination of this course in their main field of study, as well as the Flex Graduate School's unique
EPE (End-of-Program Examination: Flex Graduate School Program Final Examination). Through this,
students are guaranteed to have acquired two qualities: “creativity” and “initiative.”
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2. BEEFE
2. Course Completion Method

2-1 5% - BlREH
KT 7T LEEX, NELZMRAROB LRFIBRT 2 HB0E L IR L= 0% %2 54— B
BB [E0%) o425, 7u/ 7518 KkO9IHETIZ, FiBTH%ERICED, L
TICRe TRIYE ) 2IRET 5,
BT (T%5R) OBRKICAHTRT %4 « BlI0E & U CHBMEN Y 27 A, SUIPET
PR (L%5%R) OB LBFTET 2 HELSNOWT IO BB 53R
- ALY AT AEBUCETR T 2 5E Bl s L CE TR (T%%R) OWnThiroiK

ANGEE 27N
- BLTEORER (BRESR) BRI ATR T 254 « BESEHN O, B LAER LI LS OW
FTIDDTE NG R

2-1. Main and Sub-Fields

Students in this program should select their major or chosen field in their graduate school as the basis of their
“main field” in the five-year integrated education program. Their sub-field shall be determined by the graduate

school by September of the first year of their program, based on the following:

* Graduate School of Science and Engineering major students: Select a sub-field from the Organic Materials

System Major or a major from the Graduate School of Science and Engineering other than your own

* Organic Materials System major students: Select a sub-field from the majors under the Graduate School of

Science and Engineering

* Graduate School of Science and Engineering (Engineering) major students: Select a sub-field other than your

major from the Faculty of Science

2-2 70U LEBERB
[1~24FK]
1~ 2FERIZBVWTCREEZ RO SN HBERBIL, SRRV LITRFEIGEoZER B 2
Z, 3. AVF=2TL) (HITEAM) TRINLIATBZTZLMEDOT Ly 7 ZARFHRA Th
Do
INHORHEOBEIZLY, fERICBWTEENR 7 m— L) —&—L& U TRERA R FE
HINZATENT 271, ROVEREM %2 512250 5,

[3~5F%K]

3~5HERIIBWTCEELZROONDEERBIX, 3. HUxF2F A (BIKTEA) TRIN
HEETH D, SERATT ST LFEIZONT, 1~ 2FERICBWTEET XX BEAN THRALZ
KT OHENNDDGEITIE, UiEHEN OB Y T 518 2 3 FERVIBERIZIT 9,
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INOHOREOBEIZLY, FRICBWTEEN 7 a— L) —F—L L THERK THEIRE
BBy, %), &R #5122 5,

2-2 Program Class Subjects
[First and Second Years]

In the first and second years, students will take common subjects for all graduate schools or faculties in
addition to the Flex Graduate School courses unique to this program, as given in “3. Curriculum (See attached).”
These subjects will instill in the students the necessary skills for proactive behavior and the practical

foundation to be global leaders in the future.

[Third to Fifth Years]
In the third through fifth years, students will take subjects required for this program, as given in “3. Curriculum

(See attached).” If students entering the program in the third year have credits they must earn from the first or

second years, activities equivalent to earning these credits shall be offered in the third year or later.

Completing these subjects will instill in students the necessary “multifaceted thinking skills, proposal skills, and
implementation skills” required to become practical global leaders in the future.

2-3 REEBRE-EEBLIAT

() 7 Vv 7 ARFRERH OBIEREKL, BT T 2RI T 2 BEREICE DY TITI,

(2) 3~S5HFERDBIEIZONTIE, SHFEROFEEICEMIND (7L vy 7 AKRFR BEFEBEIIHE
W LR OBER Z_HTH 2 &,

(3) 7L w7 ARZEREE A ORI L <, BN AELCEHEOMONEDLEIL, BERAREIN
7ZHNGERS BN,  TEREFHMmEESEE ) BRI RER— A=V 0 [EANE ) 47
ND [HZEIZHONWT) DY) I mb Ay — R TE 5, ) [CHNERHEAZTLAD L, KRR
SRS E O AR A D L o ds, PEMICOWTIE, B RMEBYS E O R T A T L,

W

2-3 Course Application and Appeals
(1) Enrollment in Flex graduate courses is carried out in conjunction with enrollment in the student's graduate
school.

(2) For the third to fifth years of study, students must submit the course registration for the Doctoral Program
in accordance with the “Flex Graduate School” Course Guidelines.

(3) In case of any questions regarding the grade evaluation of Flex Graduate School subjects, download the
“Grade Evaluation Inquiry Form” (the form can be downloaded from the link in the About Classes section
of the Student Life tab on the Yamagata University website.) and submit it to the Academic Support
Section of the respective graduate school within three working days from the announcement of grades.
For details, please contact the Academic Affairs Desk of the respective graduate school.

2-4 RBIEE#E

[1~2%F%x)]
KT v 75 T 3ERICERT 572D DEBRMEIL, K70 7T AR BEE ML+ 5 RERE

DIEGHAL 5 AL, MORIZGHORER A (RIS NEEM B 2T AR OSEEITEMEE, B
FELUATE T 2FET BRI R) 2o 4B ETH D, ZHUDNA, 7Ly 7 ARZEER

— 115 —



RFEERMH AT LR FAEREE I BtRESE-BHEIONISLITLYY AKRER]
TH7 FEAFEHR

H 2 HAr (WE) ZBELRTIER 622, 2 OMIZ FEHLOE LATHERRE T2 2 72 3424
END D,

[3~54&%XK]

K7 7T METIZRBERERRNET, K7 v s T LpBEEM L3 2 ER B OESRAL 4 AL
Thd, ZOMITFAMEREIR SN EGROMEEIERERE T 2T LE D D,

1 ~28R 3~54EX
I~4 ¥ &3 2 & 1 RO 2 %23 2 &
1. A7v2 7 nCREENL | 1. A7ur 7 AcEEEfE T
T HERFERE 25 5 BT 1 LEZERIE D 4 HAL
2. HISHORIH2 L 4 HALE | 2. LRI EEEER IR
RK7a 77 nic |3, 7Ly 7 ARYEEERH 2 HAL INFEHROBE T ICHE
B 2EEEE |4 HLATHREREE RER I HATEL
REINT EHL DB T T4
7 AT EL
L1 KO 2 DBRAEIT T4 &
DEEZRD D,

2-4 Criteria for Course Completion
[First and Second Years]

To advance to the third year of this program, students must earn 5 credits from the class subjects required for
enrollment in this program and 4 or more credits from the lecture subjects of the sub-field (Specialization
Subjects if the sub-field is Organic Materials System and interdisciplinary subjects for the Science sub-field). In
addition, students must earn 2 credits (Compulsory) from Flex Graduate School courses. Furthermore, students

must complete the requirements for completion of their Master's Program in their main field.

[Third to Fifth Years]

Students are required to earn 4 credits from the courses required in this program for completion. In addition,

students must also fulfill the requirements to complete their doctoral program, as indicated in the Student
Handbook.
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First and Second Years Third Through Fifth Years
Meet Requirements 1-4 Meet Requirements 1 and 2
1. Earn at least 5 credits from 1. 4 credits from class subjects
the class subjects required required to complete this
in this program program
2. At least 4 credits from the 2. The number of credits
sub-field required for completing the
Criteria for Course 3. 2 credits from Flex major, as indicated in the
Completion of this Graduate School subjects Doctoral Program Course
Program 4. The number of credits Completion Criteria Table

required for completing the
major, as indicated in the
Master's Program Course
Completion Criteria Table

The number of credits for
requirements 1 and 2 may overlap
with that for requirement 4.

2-5 {ATHTHIRREOEBT - BLTRUBEE~NOESE - 705 5 L3 ERER

K71 7T AT 3 ERICERT A7-0121F, QE (Qualifying Examination : 1H 1% HAFRFEME 5K
LT a7 T AERRER) (AT E LI, EBERiRREOE TE 22T HERSH D,
ZomfEs LT, B x5 L L b, BEREMEOBEREL - Lz BT, [WERFRTF
BedLHIEE 19 4556 3 THIZE O b RrERA Z 2 27k L, RHAIGE 19 &85 1| HIZED L&
TR DFE L ORI L Z T D HER B D,

QE ZBRHFEIL, AL LTQREZZITL2HED 7T HIZIT I,

QE ©Hb7ar T AERRBRESRT 5121E, 1~ 2FERBELEO BN EST D RIAHZN
HY, 1O, WOZBRBEMAOWNTNNEHT-THLEND D,

OFFEIZ LD EBEFSREE 1V A REFH2E L AT 1 2 EREHAThoH 2 &

QEFAT RS 1 GSFEEHESR L, o7 e —T 4 708 D) 2EBEHATHHZ

&

SZREFEOQH HVMNIQ L BITQE 22T D FAENEHELE THLZ ENPMETH D,

SR ORI, JRAIE LT QE 22T D2FED 1 0 HIZ T,

QE 1%, LRI~ OEFRL T 17T A 3ER~OERIZISTRD 55 HFFEEEES) KUK
70 7T LNEE BT D) ORI 2 NI AT O B CERI LD,

LRI OB T 2T, LR oBEREL KT L & i, ROOXIIOIZEHKT
HZ ETMlEIN5,
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QE (2B L, EEAHHEREOE T8 27z L7232 4A, WEaiiiEzE T L, BELoPhiz its
DL, SERICERT LI ENTE D,

2-5 Completion of the Master's Program and Advancement to the Doctoral Program/Advancement

to the Third Year of the Program
Students must pass the QE (qualifying examination: Master's Program Advancement Examination & Program

Advancement Examination) and meet the requirements to complete the Master's Program to progress to the third
year of this program. This process may be completed in two ways: by appearing for the QE and fulfilling the
Master's Course Criteria by undergoing a specific examination stipulated in Article 19, Paragraph 3, of the
Yamagata University Graduate School Regulations or by completing a Master's thesis review and final

examination stipulated in Article 19, Paragraph 1, of the same Regulations.

In principle, the application for the QE shall be made in July of the academic year in which the student will
appear for it.

To appear for the program advancement examination as a part of the QE, students are expected to acquire the
number of credits required for the first and second years of study and satisfy one of the following examination
requirements:

(D Publication of one international conference presentation in English or submission of one English language
manuscript for publication

(2 Submission of one peer-reviewed academic paper (English is recommended; ongoing peer review process
is acceptable)
The student taking the QE must be the first author in the case of both (1) and (2).

In principle, the confirmation of the examination requirements will be carried out in October of the academic
year in which the student will appear for the QE.

The QE is conducted as an oral examination to assess the acquisition of basic research skills required for
advancement to the doctoral program and the third year of the program, as well as of the abilities listed in the
educational goals of this program.

The requirements for completing the Master's Program will be met by satisfying the Master's Program course

criteria in addition to (1) or (2) below.

(D Specific examination

(2) Thesis Review and Final Examination
Students who have passed the QE and met the requirements for completing the Master's Program may complete
the Master's Program, obtain a Master's Degree, and proceed to the third year of this program.

2-6 EPE (End-of-Program Examination : 7 LwH AKX¥E 7045 S5 LIETRE)
7Ly 7 ARFREA A EE (FrEORRR) Z1EKR L, L5 CoFE & & BRoOFE x>
HEET 52 LN TE, o, BEERMEIRENEZ T Ly 7 2ARFEERHOBEMESD FBIALNH 5
AT, EPE 2%FHZLINTE 5,

EPE 1%, EPEHFRAEZEMTV, AT 0T LAOHERIRICHEIT 2N ZH IO TWDS Z &%, HEl
AREC LV EAT D,
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2-6 EPE (Flex Graduate School End-of-Program Examination)

Students who complete the Flex Graduate School Self-Assessment Report (prescribed form), apply for the
doctoral thesis review and final examination, and earn credits for the Flex Graduate School subjects indicated in

the enrollment criteria may take the EPE.

The EPE is conducted by the EPE Examiner, who conducts oral examinations to verify that students have acquired
the abilities listed in the educational objectives of this program.

2-7 BTEH

KT 7T 2OETEWHL K707 T HMIBNT 1~ 2EROBELUELZTT-L QE 12K LT
B 3 ~ S HERDBEEREIRINTFTEDO M EER L, 2o, MR SCOHRE K OEfR BRI
NZ EPE IZET 2L Th D, 1220, BFERAT BT T HFEZONTIE, 1~ 2FROEE
FEYEED - HALE, B 2-2 ICRHEHOIEE Tt 2 5,

KT 7T LEBETE LM (e s 7 MEMRH) 1L, 1~2FKRIT24H, 3~5FRIE3
FLl, FHIE LT FEMAEBA TRETHZ LIxTE 0,

FRIEN TR A B CEFHIM OEMEIC X 0 iR (g Lariiie, mEeias) 2Ee7 (3

HHET) 72581, el 7 AEEHROEMRERDL I ERd D,

2-7 Requirements for Completion
To complete this program, students must obtain the prescribed credits indicated in the criteria for course

completion for the first and second years, pass the QE, and complete the criteria for course completion for the
third through fifth years, as well as pass the doctoral thesis review, final examination, and EPE. For students
entering the program in the third year, the credits specified in the course completion criteria for the first and

second years shall be read as the activities mentioned in 2-2 above.

The duration of this program (program enrollment period) is two years for the first and second years and three
years for the third through fifth years; in principle, this program cannot exceed five years.

Students with outstanding research achievements may be allowed to shorten the program duration in case of
early completion of a program (Master's Program or Doctoral Program).

2-8 JOISLDET
K70 ST AEBET LEHICE, BEORMRIS, A7a ST hEET LD ERtREns,

2-8 Completion of the Program
Upon completing this program, students receive a Certificate of Completion in addition to the Doctor's Degree

awarded to them.
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2-9 JOU3LH5OEBERVEEEREEDHG

WEEZLY T 07T MBREHHTOETREEEL 2222k, 8RR, Ya/78a—7F 4
F— R L FHEET A LY X =T a T ABIEH OB T AR HIE LR, xS
177 ABERICHEREZET T HMENE CFEL, K70 77 MR LT b,
L, RUER/BRWEERDHL TR T T ha—T 4 X—F—BROIGE, BIEETn s 7
LERIETHZLENTE S,

2-9 Special Provisions for Withdrawal from the Program and Extension of the Enrollment Period
Students unable to complete the program within the duration because of a leave of absence, etc., students
who are found to be unable to complete the program within the duration by their advisor, program coordinator,
or director of education, or students who need to change their career path during the program must withdraw
from the program. However, if the program coordinator recognizes the existence of unavoidable circumstances,
the student may be allowed to continue the program.
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1—1 #HBAREBEHRAIZDOWNT

A BRI & U O T & A B0 KB RN 20, BEIEIEFIIM L HIRL Tk
DET, FREENDDHE GBSO REIEEEN FiE 5 kmLl EOFSCHIRENWE S D
BRI BN H A ) 1L, A INT-FICRY, € SN BB ~OBE 2D T ET,
7k, BEHGERIIEEICHHA L T,
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E BT, EFOEEIEICE S, EREER A LT TS IEE N,

Fo, RBEBOYFET L 2o 5E1E, #EFW, MEFMOMMAIZ1ND LT, EH
HICHF R EREEL AR YR L TSN, IREEETRAE LEKIZO
WTHRBRIZIEH LT & (BHARIZ TS PAEEEY ICHY £9, £/2, T%
HHPICHRRS B S LT ET),

1—5 Ot
HEOZALEICENT, BRICRE (RBEEREZET) ShEEE, #Hon
(Z, FRSEE E 2 PSR Y AR T H TR &N,

2. BFHIZDOWLT

2—1 ZHEEEICDOLT

@ AL, FALLTOEREINATAIEERLO TINOLHLTHERS LTI EIN,

@ &7, B, BREIADHIMARE LZEAE, EHICRMHL T ZE0N,

@ FAEEEHALEE S IIFERICHA R 2otz & 1T, HLNITIWERFAER R
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