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Special Topics in Applied Chemistry 1
JEFALAE 9 B D FERER) 70 I F 5 DM &2 SR 1T . ST DT FERUER PR D vl BEME IC D T4,
The course introduces the fundamentals of the applied chemistry, and covers the latest research results

and future possibilities.
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Special Topics in Applied Chemistry 11
IO RV 50 B o0 FERE) 70 KGR iR DA & I . BT OIHTEER L RER O RIREME I D W TR S
The course introduces the fundamentals of the applied chemistry, and covers the latest research results

and future possibilities.

EMERILRSR Fellw JABH - £RO ARG - (LUH FE—
Bioorganic Chemistry, Advanced Course
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This course provides the overview of organic chemistry, chemical synthesis, and intermolecular
interactions of biomolecules. such as nucleic acids, peptides, and their related compounds. Also, it

provides the design of novel functional molecules related in organism.
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Chemical Biology, Advanced Course
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This course will provide an overview of chemical biology through the recent research topics of this field
as follows; synthetic method for chemical probes, based on biomolecules, biological and biomedical

applications of chemical probes.
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Molecular Biology, Advanced Course

2y NTEOEHEIF 27 FL_AVCHEST 2 L I3Z20EENICHICSUHTDH S, XV N7 EHD
TP, 2N M L 7R v I A ofB & Vo3 7 O - BiIRRES & AR QT ic o v
THIELS %,



Molecular-level understanding of action mechanisms of proteins is crucial for their application to drug
development. We will review the mechanisms of protein expression, its application for the preparation

of experimental samples, analyses of static/dynamic structures and interaction of protein molecules.

EHD RS [ AR T NI A < S |
Advanced Topics in Biomolecular Science
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THbd, KfiFETlE, EEDTFON, 2V 2 HEEHEZPLICL T, 2o DILERMHEE. o FEH
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Given that living organisms are molecular machines, knowledge of biomolecules is essential for us to
understand biological systems. This lecture will focus on representative biomolecules; proteins and lipids,
and discuss their chemical properties, intermolecular interactions, the conformational stability of
proteins, and lipid assembly’s structural and thermodynamic properties. In addition, using basic
physical/chemical laws, this lecture will explain advanced methodologies for addressing the mechanisms

underlying biological systems.
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Analytical Chemistry, Advanced Course
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Basic concepts and recent progress of bioanalytical chemistry and surface analysis are discussed. The
topics in this course: electrophoresis, immunoassay, fluorescent imaging, structure and reconstruction of

crystal surface, reciprocal lattice of surface, different surface probed techniques and its application.
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Advanced Inorganic Chemistry
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This course provides the basic concept and applications of transition metal complexes including
organometallic compounds. Chemical bonding, structures, reactivities, properties, and electronic

structure are discussed on the basis of the molecular orbital theory. Basic of group theory is introduced



in order to understand electronic structure as well as chemical bonds. Further, properties of coordination

compounds in the excited states are discussed in terms of electronic structure and photoreactions.
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Advanced Quantum Chemistry
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The aim of the first half of this course is to learn quantum theory of molecular motions, its relationship
to thermodynamics (statistical mechanics), and the interaction between light and molecules. In the
second half of the lecture, we will show that the properties of the wavefunction of a molecule are different
from those of an atom. We explain that the electronic states of molecules can mix with other electronic

states by perturbation, causing transitions that do not emit light.

S FENFR (1N} e 1
Molecular Reaction Dynamics
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The aim of this lecture is to understand the kinetics of chemical reactions, representative theories on
chemical reactions, diffusion-controlled reactions, enzyme reactions, energy transfer reactions, and

electron transfer reactions.

DFANFR Bl s - AR Y
Molecular Spectroscopy, Advanced Course
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The aim of this lecture is to understand experimental methods and theories of molecular spectroscopy.
This course will provide several topics on recent applications of infrared and Raman, fluorescence and

luminescence, microwave, and magnetic resonance spectroscopies in materials and life sciences.
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Advanced Organic Structural Chemistry
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This course provides some essential concepts in organic structural chemistry such as strain,
stereochemistry, and aromaticity, and the outline and examples of organic functional materials, such as
organic dyes, light-emitting materials, conductors, and magnets. In addition, basic principles of
supramolecular chemistry and examples of molecular recognition, interlocked molecules, and molecular

machines will be covered.
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Advanced Synthetic Organic Chemistry
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Essential concepts of modern synthetic organic chemistry are discussed, such as transition- metal-
catalyzed reactions, chemistry of main group elements, stereoselectivity, functional group
transformations, catalytic asymmetric reactions, and some recent topics including synthesis of natural

products and advanced functional materials.
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Advanced Course on Genome Medical Science
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In this course, our lectures will cover fundamental medical fields such as genomics and oncology.
Topics will include the mechanisms of genome regulation and epigenetic gene expression control, the
disruption of these mechanisms leading to disease onset, foundational knowledge in gene therapy, tumor

development, anticancer agents, tumor immunity, and the mechanisms of carcinogenesis.
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Seminar in Specialized Topics
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In this course, students learn advanced concepts in chemistry, material science, biological science and
instrumentation science and acquire the knowledge required to complete a master’s thesis. Students
select a research topic from their supervisor’s research area and undertake exercises such as literature

surveys and subscriptions related to this topic.

11



BT HRRIRER EHE
Experimental Research in Specialized Topics
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In this course, students carry out theoretical research, experiments and numerical analysis in chemistry,
material science, biological science and instrumentation science. Students select a research topic from

their supervisor’s research area and receive guidance in the preparation of their master’s thesis.

12
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[=7#HERHE]
MRS RIEE | Ft

Special Lecture on Material Science I
B TYE - MBI O BEBER 2 fik & & b, RO, Z0F T2 E5,
This course outlines the fundamentals of polymeric material science, and the current topics and

research achievements are explained.

MREFRREE RIE
Special Topics in Materials Sciences 11

EFMEHE, 2 FE L LD IR/ ONIYMED LK TH V| TRMTARIRBMEICH 5, KR
Tk, @A TR BEABA 5 X ORGSR & L CEEn S Emiic X 2 &m0 Tams X OE
& NMR HEHTICOW TS 5 & &b, TNEBL CHEEASTHEL SN2 MEMREE) & &
AT B 720 DEGAT T 21T 5,

Polymeric materials exhibit various properties, reflecting their variety of structure, thus are valuable
for industrial applications. This lecture covers fundamental chemical and physical technologies
concerning polymerization with metal complex catalysts and solid-state NMR measurements for various

polymers. Development of problem-solving ability is highly expected through these instructions.

MEEFEREE N L B - 8 W
Advanced Lecture on Materials Science III

ML AN F =M D70 IiEH T h 3 RSB E I X O3 7 — 8 RBIEA BT O v TR
T2, T2 vLEEE X OGS OBEATE L MR, KA T —pEkEY 2 — V]
FREAME O PRHR I 35 K OV EEA S O RRPEE OIS B Rt 3 X MERtE 2 e X & 2 2D otf
Flexat 3 L OHh&Eakat 2 i 3 % .

This course provides application methods of the non-ferrous alloys and the materials used in power
semiconductors to efficiently use energy. The topics in this course will be introduced as follows:
application methods and control methods of metallurgical structures of aluminum alloys and copper
alloys, materials properties and characteristics of joint interfaces of various materials used in the next-
generation power semiconductor module, and the materials design and structural design of the power
semiconductor module in order to satisfy electromechanical characteristics and reliability required for

various uses.

MEEFEBEERIV WEEE B - il HERE
Special Topics in Materials Sciences IV

RN, 2 OTEIR, FEfiEE, (LA, MIfLESEIC X o TR OB RRMEZFBIL . fRIA < IOH
INTw5, KK TIE, BEMEORIEmEO TN, MR, JCHBNIC O W TN T 5,

Inorganic materials have a wide variety of properties depending on their morphology, crystal structure,

chemical composition, and pore structure, and are widely used in many applications. This lecture will
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present the latest technologies, knowledge, and application examples of inorganic materials.

EEMBIFY R HeE] K -/l EoA]
Advanced Metal Materials Engineering

HEMEL S L ORREM BN 2 L a RfE B L ERICo T, HARRHE L 2 O8N T Zih -~
MElERED - EHMEERGEt0F 2773 L OMELEE FiE 2 Mins L 0 LEO VS b#ET 5, I HiC, €
JEAEL D SR o FEBEH G 2 IS U . A B ORRETTIE, S ROG OB AE, FOb S o R kR A
B X OHIEEICOWTHERET S,

The aim of this lecture is to understand basic characteristics and their influencing factors of metals and
alloys using for structural and functional materials and basic theory of interface science of metal materials.
The topics in this course will be introduced as follows: concept of material design and reliability design,
material selection methods, composite design methods, thermodynamics of interfacial reactions, and

characterization and control methods of dissimilar interfaces.

ERMBRIZRR HA CHE - 54 e
Inorganic Material Science, Advanced Course

SH. & F I F SEREEE R B 23 2 DAE R LR 2 IcHw bR T 5, REEFKTIE,
PRI Rl O RIS L BRREIC O W C OB 2 MGk 2 H8 35 2 L 2 HEEL LT REMEIS L UOE)E
AL B ARG, LRG| AR, RILFAR R LI oW § %,

Nowadays, inorganic solid materials are used in various technological applications. This course
provides fundamental knowledge of structure and functions of inorganic solid materials. Especially,
crystal structure, pore structure, electrochemical property and surface property of carbon materials

and metal-oxides are explained in detail.

BRTRBIFER K Hah - B s
Advanced Organic Element Chemistry

(BEEIZ) 74 FZrxETLAEMITOWT, TLRFED» DA, MR LTOISHE T K< b *
TR T 2, $72, WHROFCTHEOHED T, Fx VT T v 7O IO LA 72 $
JHICOWT D fi 5,

(RHAERIR) REFE-METTHR (VF VL, =74V T L FUR, TAHR Vv, ik #iaz
Frofbat) (AT RILEY) ofbE. A, RISHEIC O W TR 2,

(RAHERIR) ARBATTRLAY 2 v 2mn Fa e AR TR a2 EhicE 3 250
FAPRHCBI L <, FESRRY =l & & TR %,
(Prof. Unno) The basic, synthesis, and material application of silicon-containing compounds are
described. Also, additional information about research, carrier-up, and activities in the foreign countries
is also supplied.
(Assoc. prof. Takeda) Structure, synthesis, and reactivities of organic main group compounds having
bonds between a carbon and a main group element (lithium, magnesium, boron, silicon, phosphorus,

sulfur and so on) are systematically explained.
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(Assoc. prof. Kakuchi) The lecture will cover polymer synthesis using compounds of typical organic main
group compounds and polymer materials with organic main group compounds in their structures,

including historical aspects of the developments in polymer chemistry.

=2 FREIN TR I ER - BEORE - 8 R
Polymer Processing

B TR e A& IC B I 3 2 e D I3k A R FRIC X 2L e L 5, @ ORI LIE
RS OMWE ZRET 2 HE B TH 5, @O F ORI TLIES X O ITER 2 B 2 1 p 5
BEEORLEMNTE. BLXUOZ O ZIGH L7258 T N4 AICOWCERT 5,

Various processes are applied for commercializing polymeric materials as commodities. Polymer
processing plays an important role for controlling the commodities. In this class, the structural analytical
methodologies for understanding the polymer processing and structural or property developments
induced by such processes are introduced, and the advanced device technology using such polymer

developments are lectured.

BEHRA RRIE IR LRI R ME BLBH - O ORIE - BEAR
Environmental Purification Technology Using Ionizing Radiation, Advance Course

B U — L7k EOREHREFIA L TR - KPICERS S -EEEOL IS Ic X ), HiFT 28R
BTGV % iR - BRET A HU. 2RI TIC X 2 HESES O RE R K A fREM R o gk
HICBD 2 5 L OISO W TR T %,

This lecture covers fundamental and application of chemical reactions of active species induced in air
or water by ionizing radiation such as electron beams, relating to environmental purification
technologies: decomposition/ removal of coexisting organic pollutants, modification of absorbent

materials or biodegradable polymers using ionizing radiation.

BEFE—- LTI AREEMRRISNSR /U8 it - IR P - Zhao Yue
Advanced Course on Quantum Beam Application for Creating Functional Materials

B AA v, . X By MBREOBTFE—L20MWES XOWHE - MBhc Kz 5 e aiR i
DWTEHRT 5, £/, BT Y — L2 L 2HHK - IR O BIRIC B 3 2 i 7ERHFEEHIC
WTHIEINT B

This advanced course covers the intrinsic properties and irradiation effects of quantum beams such as
electron beams, ion beams, neutron beams, X-rays, and y -rays. Topics also include some examples of

R&D activities for creating organic and inorganic functional materials by quantum beams technology.

EsliE
BIHHRIRE L

Seminar in Specialized Topics
MEREEPE DITE T —< i D WnT, 2TV, fRICOVWTEET 3,

i

\

<
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To do exercises and to acquire the knowledge necessary to conduct researches in the field of material

science.

BT HRRIRER e E
Experimental Research in Specialized Topics
MERIFE OO T —=ic2nT, EFET O, MRICOVWTEET 2,

To experiment and to acquire the skills necessary to conduct researches in the field of material science.
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(a7 &EHRHA]

tE 2T LTREGRIESR | wl S - IR Jnsk - R
Special Program on Chemical System Engineering |
L2ty A7 LT X N2 OBEBFIC B3 5 3.

This course focuses on chemical systems engineering and its related fields.

=N
L:;
4

L2 R T LITEHRER &5 Al
Special Program on Chemical System Engineering II
Ly AT LT E X O OB BF I B 3 5 #F.

This course focuses on chemical systems engineering and its related fields.

BE@FESETALRTEESR  AA &7
Solid-State Electrochemical Process Engineering, Advanced Course
oY LY ERALE, MER R C R L L BERESIL AT AL X — T N4 R L BRREEM

BhcowCild 3 5, Fric, EihoEMR & ERE L o FimcB 3 2 EXLAIEE S L ESIEER
JEIZ DWW TR %,

This course provides an overview of the fundamentals of solid-state electrochemical energy devises
and functional materials based on the physical chemistry, electrochemistry and material science.
Especially, electrochemical measurements and reactions on the interface of electrode materials and

electrolytes for batteries are explained.

H—RUMBSRTLIRER Rl i
Advanced Course in Carbon Material Science and Engineering

N — RV MEIORHO—DIC BB RS 2, HEEEZTEE LT, A—FvolELERELE
Z 5 L CTHEELBETYHS XORLENT 7 e —F /N3 2, #ETIE. X BROBEL. BT 0l
BELOHREZEI L, D FHuE» LNy PRE~E RS tlght-blndmg DFEZITE, HHETZEML
T % nearly free electron DE 2 fi%, 777 = v Y L CBAT 2, B, b L iR
AR ERLE LCED S,

Electrical conduction is a remarkable property of carbon materials. This lecture introduces the
relationship between the structure and electronic states of carbon materials from the perspectives of
quantum physics and chemistry, using conductivity as the entry point into the science and engineering
of these fascinating materials. The lecture begins by exploring the scattering of X-rays by crystalline
materials and the wave nature of electrons. It then progresses to band structure, examined from two
viewpoints: tight-binding theory and nearly free electron theory, using graphene as a model for carbon
materials. The lecture primarily consists of oral explanations supported by slides, along with simple

calculations performed by the students.
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NAFZRIFNF—T2FE W WA
Biomass Energy Process Engineering, Advanced Course

BAWEER T2 A AR ADIANF -G T 02 2ICOWTHEERELZIT I, R, KEZET
ME—DFERRERRTH Y, MRFHEMHDICBT 2HE LN —F Y — XL L TOMEDT 2 2
T, DX HABHFE D T M L E D iRw T % o

This course provides status and developments of energy conversion processes of biomass as a
renewable resource. In particular, based on the fact that biomass is the only renewable resource

containing carbon, the direction of developments towards a low-carbon society will be discussed.

IFNF—T O R TEER HIl wpar
Energy Process Engineering, Advanced Course

LFE7T oA RPZD Y AT LD T, BNERIIC Lz AL F¥— » 27 2 F —FFfiikico
W T 5, £z, MAEIEIICOWT, 2 oREHE, 7 u v RO A . BIERHEEHIE T kS &L
DBHFERILIC DO W TR T 3,

This course provides unique method of energy and exergy evaluation for chemical process systems
based on thermodynamics. It also provides subjects related to fuel cells including principles, evaluation

method of the cell performance, actual system structures and recent topics in R&D.

7 IvoRTACRITENSE (ol fr
Ceramics Processing, Advanced Course

IANKX— BB B, T - MEEELR CICEIEAVATF b TS 1T Iy 7 ZICDO0n
T, Z DR, BRES X7 u e ABANIC OV TEEER 2T 9. £/, © 7 1 v 7 2OV - LA
HzgHili s 2 FiEIConT, EWEZ 2 anbfEid 5,

This course will cover the characteristics, functions and process technologies of ceramics, which are
used in a wide range of applications. Methods for evaluating the physical and chemical properties of

ceramics will also be explained with practical examples.

MR 2R DTS i #X
Instrumental Analysis for Materials, Advanced Course
EAPE 2 R &3 2 BEERDITEIT D 5 B 73, BiE AT, fSRE T, BUrricow
T % QJFH L EICHH 2583 5 & &b, EERORAIERR B O Rflic o v TSRS 5,
Among the instrumental analysis techniques for solid materials, this course will cover the principles
and application ranges of spectroscopic analysis, microstructure analysis, crystal structure analysis, and

thermal analysis. Additionally, it will explain actual measurement examples and the latest analysis cases.

IFLF—RIETENR BPH EAY - PTE B - BKIR ILsE
Energy and Environmental Engineering, Advanced Course

TAAF -, FEE, BEOREOEFMIC OV T, FT 4L F —HFOMFEC 2 OFfE. &%
RO & ., FERERMICRE T 2 LD H 2 BRE R OMEIC > W TRl T 5, 72,
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WD AN F—BEROE AP, SR E % 2 SRR D 72D ICFFESED 5T 3 iP5 %o fE
Lz owTHE T %,

This course focuses on energy and environmental issue, and is lectured as follows, abundance of energy
resources and their characteristics, overview of various power generation technologies and issues,
environmental facilities that need to be installed in power plant, trends in domestic energy policy and

new technologies being developed to achieve even higher performance and its prospects.

IKELIE - KERIBRL T4 R e B
Water/wastewater Treatment and Water Environment Technology, Advanced Course
AGEBRIG D LR 70 © WNC/KBRBEAR 1T L CHULIY 7o 1% 8 % 3 U 5 BE K ALBE BT D B GT - R E o B
B & IS DT BV BEKALEE R T B 1 2 A PIRERE & %8 7 © DN BRI R 2 JOG
B LFORMEZHERT 5, cnox2BE 2, WEEGIRET v (ASMs) %l LT, EYFrIFEKLE
ICB T 2 KB FHICEEEHEA~DOICHIC O WTER S, I 51, B OKEELEAM S #HNF 5,
This course focuses on biological water/wastewater treatment processes. and conservation
technologies for water environment. It includes fundamentals of microbial aspects, stoichiometry of
biological reactions, microbial kinetics, reactor engineering and numerical approaches using activated

sludge models (ASMs) and emerging applications.

70 R Y RTLITERH BEA 5
Process System Engineering Advanced Course

L7 v A% RS 2 )G H LU0 HER &0 FREABAEREZ R E LT, WHEINE P EINEIC
KoK T reRET Y v 7B XU FEICOWCHERT 2, F 72, 268 - T - W - By % e
%70 ADOHEARFH LR ZIFEL 725 2 T, 70 AFGHCEILEAOFHT. v A T L2k R)
K L2 HPE LD ZEZTICOWTHRT 5, maNAOBEML2HED 2720, stEEEFZ
EHFES 5,

This course covers modeling and analysis methods for chemical processes based on mass and energy
balances, focusing on major unit operations such as reaction and separation processes. In addition, using
distillation, absorption, adsorption, and membrane separation as examples, the course explains the
fundamental principles and process configurations, as well as approaches to process design, evaluation
of operating conditions, and optimization aimed at improving overall system efficiency. Exercises are also

conducted to deepen understanding of the concepts and methods introduced in the lectures.

Y27 EY T 1 RELK R NE k]
Advanced Course on Sustainability Assurance

R RE R RO RIBUCA T T, $ AT F Y 7 4 RilE L OEBEFEHEC OV THEREZIT Y . M
D AH7EOT, RFICGHHTE 2R %E S 2 & T, FFICttaffifEim L 32 7Fe ) 74 0t e o
DEMBYICDOVTEKE BB TE 2 HEHMAMOERZ BIET,

We provide lectures on sustainability assurance and practical methods for realizing a sustainable

society. By cultivating skills that can be applied not only in theory but also in practice, we aim to develop

21



highly specialized human resources who can design and operate, especially in relation to the link between

social value improvement and sustainability measures.

EFH R SRR R PR s
Structural Analysis of Solid Materials, Advanced Course
JRF. BT L _uh OMEHERE % BRIE S 2 7o D IC R & 7 B FRAIERIC D W CRER T 5, MEHERE
D TR 2 1T 5 72 D O FHMEAN « AT EARTIC O TRl - HE 21T 5 . FERIEE G5 20 Ox R L
LC, EREENE 7 1y 7 2k (4 A VAREWAEL B EEEMED ICEH L, MRZRR S 2
JiF (A4 v) O - BV REEIC 5 2 2 BRI 5, £/, BXUREMEL T 1 v 7 ARl
ERCTOICHEB ZANT 5o GHAEN - 2 WTEANTIC OV TiR, L~ Loy
WEE 2 M 5 7z D ICEE e ik e LT XBREETE « ) — v ME2fuOIiciER - E 2175,
This course introduces fundamental concepts for understanding material functions at atomic and
electronic level structures. Electrically conductive ceramics, including ionic and electronic conductors,
are used as model systems to explain how atomic species and their arrangements affect material

properties. Measurement and analytical techniques for evaluating material functions are also covered,

with a focus on X-ray diffraction and the Rietveld refinement method through lectures and exercises.

EswliE
BIHHRIRE L

Seminar in Specialized Topics

BEREPEREEL, T ¥ —BRIRIM, ¥ —ZET N R T A F = AT AL S0 - R - B
F . WEEROSEFIC 5\ C. $8EH B O & 1 SR IO AT 2 & TR e S 4B I X ¢ 2
B U 72 SCHRGR e 70 & D IHE 217 D o

In the fields of functional materials, effective energy utilization, energy conversion devices, energy

i

\

<

systems, separation methods, recovery methods, removal methods, and material circulations, faculty
advisors lecture select a research topic from the areas of research guidance and conduct exercises such as

literature reading related to the topic.

BT SRIER EHE
Experimental Research in Specialized Topics

BEREMEM B, AV F—FHMH, T AV F BTN X AV F =2 2T L S - B - BR
. PEIER O IC B\ CL EEEE LA IR R E S D O STV & 3 IR & ¢ T BilEmit
98« B - VAT LMER R EICOWTIfSE R B b, B X O E% %) 5,

In the fields of functional materials, effective energy utilization, energy conversion devices, energy
systems, separation methods, recovery methods, removal methods, and material circulations, faculty
advisors will select a research theme from the area of research guidance. Students conduct theoretical

research, experiments, and system development, and receive guidance in writing their master’s thesis.
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Special Topics in Environmental Engineering, Advanced Course () | 7 3 e . .
ﬂ% Structural Design Engineering, Advanced Course (%) /J\%% 2 2 L - AERE O 4
+ Geotechnical and Geo-environmental Engineering, Advanced Course (k) [ 27 - 2 2 &,
a Environmental Hydraulics and Ecology, Advanced Course () #J: 2 2
f; E?STte; i:ocifil Engine]e:;ng., Adv-ancsed 90?;56 (*)I ﬁ# ? 2 a—z27—2 (HfH) o
G il an nvironmental Engineerin; ecial Lecture
" Civil and Environmental En:ineerinz Siecial Lecture Il 1 (*) FHIDFHH (3 Rt
- Civil and Environmental Engineering Special Lecture III 1 RIERRERIH., LRAIE %
| Civil and Environmental Engineering Special Lecture IV 1 BrWEa — 2 CBEL -
=z C?v?l and Env?ronmental Eng?neer?ng Spec%al Lecture V 1 A 2
Civil and Environmental Engineering Special Lecture VI 1
B g RT3 Lk TER
H |Research Project EHE 16 Vi,
(B%)
Study-abroad (Research Internship) |2 & 6
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Civil and Environmental Engineering Special Lecture
TARBRE B IC B L 72 Sl OFEEIC D W TR T B

Recent topics in civil and environmental engineering will be presented by the external lecturers.

KELIE - KERIBRL T4 R e A
Water/wastewater Treatment and Water Environment Technology, Advanced Course
ATEBRIE D IR 70 b T /KBRBEAR R IT N L CHULIY 7o 1% 8 % 3 U 2 BEKALBE BT D 3XET - R E D B
B L IGHIC DT VAR BB I 35 1 5 TEVIRREE & 1581 7n & DN EERm A HUR 20 JOG 3
B LFORBZHERT 5, 2o x2iE 2, WEEGIRET vV (ASMs) %l LT, EYErIFEKLE
LB T 2 KEFPHICEEEHEA~DOIGCHIC O WTER S, I 51, B OKEELEAM b HENF 5,
This course focuses on biological water/wastewater treatment processes. and conservation
technologies for water environment. It includes fundamentals of microbial aspects, stoichiometry of
biological reactions, microbial kinetics, reactor engineering and numerical approaches using activated

sludge models (ASMs) and emerging applications.

MEYMERI R Ok =l
Microbial Ecology, Advanced Course

MAEYIZAERRR IS W T EIRRPERE R ICERE R 2 R LT3, 7, MAEYIZ AR
CANEE I A R D 7 5 TR D B 0 £ 9, RIRFETIE. AV ORRECHTE. £ DA REY
FIEE,. N DBERICOWTHEZ RO T, 72, WAEYZEBRER2ICICH T 2 MG, MEMEZE
e flfT2-00M@HEEEELET,

Microorganisms play a critical role in biogeochemical cycles and environmental purification process-
es in natural ecosystems. Microorganisms can also cause various issues for humans and human society.
This class aims to explore the functions and existence of microorganisms, their ecological roles, and their
interactions with humans. Students will gain knowledge on applying microorganisms to environmental

conservation and managing or controlling them effectively.

BEMR T2 IINEE G
Structural Materials Engineering, Advanced Course

2 v 7 ) — b OEMEEROWRIELAL L ICIEIT S X O b OHIEGTEIC O W THET 5,
MAT, a7V —=1toMKECONTHHET 5,

Controlling early-age cracking due to volume changes is essential to achieving long-term durability of
concrete structures. The aim of this lecture is to understand as follow; characteristics of volume change

at early ages, stress analysis method. Additionally, fire resistance of concrete is introduced.
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BERIT AR RIAE
Advanced Structural Analysis

AReEE Tl RN RS GHEIY) FETH 2 0 ECHAREREFICOVWTHERT S, B
RIICIZ 2 EC B REREOE AL, HEUL., TR OE, 2o icnd 2 727 v 7 &ifnic
DWTHET b, 7z, ILFEHZED T 3 NTHIBEDRREMHT~DISH T D W TREICHIA L, Al
DYEFEIC D WT H 23,

This lecture explains fundamental structural analysis (computational mechanics) methods such as the
finite difference method (FDM) and the finite element method (FEM). Topics include the formulation,
discretization, and solution of equations in these methods, as well as programming techniques. In
addition, the application of artificial intelligence (AI) to structural analysis, which has been gaining

attention in recent years, is briefly introduced, along with basic Al development techniques.

RIS - IR TR I WZ
Geotechnical and Geo-environmental Engineering, Advanced Course

FERO MM, MR T AR T2 Ic B9 2 el 2 Bt ic L < HfiPy K - MUBRBRIR T2 B9 2
BOEDFHEIC DWW T 5,

Based on the lectures such as Geo-mechanics, Geotechnical Engineering and Earthquake-resistant
Engineering given in the undergraduate course, recent topics on Geo-environmental Engineering and

Disasters related to Geotechnical Engineering are presented.

W H P

Soil Mechanics, Advanced Course
g T2 Ic B b 24 D ) BIRI3IE L A EBWr AR oy - SEREREE LEREL 5

%, Wi OW AN b, HlEOEE) (BHE - A - iE) ZE MR X 3 8EEIRIC X Y & 3

2L — T2 FEEH#ET S, RHROHMEZED 2 7-0IC, flHLARERE v 77 L 2MAL

7oA GREIZ A RIS ENEIN) 2ET 2 L L dic, Z 0RO MHICEE D 2 BiffiE %

Rawl-7LY YT —va VEEH BRI LY D,

Various mechanical phenomena in geotechnical engineering can be mostly formulated as initial

TR

b

boundary value problems of differential equations. This course introduces the numerical methods to
simulate the various ground behaviors such as seepage, deformation and failure from a viewpoint of the
continuum mechanics. The exercises using the finite element method (FEM) programs to solve some

practical problems and presentation of the numerical results are also included in the course.

KERIBEF R Rl B —
Water Environmental Science, Advanced Course

ITHERETH 2ARBZETIE, KEICH T 2BREFE L KFEOWBIRI A 1 = X L 2L 2035,
ZDFA T m ke R EBREIR A - BSOSO W TSR BARRIC X, I - A3 ORI 31 2 BREER
REESEEITR L CL KN RT 70 —F TXZ DA N =R L ERNERFO, PR K2 G 5,

In this lecture, which is the one of main subjects of civil and environmental program of cluster of
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materials and environment, mechanisms of water disaster and environmental problems are discussed on
the viewpoint of hydraulics and the solution method of those problems are studied. In the concrete, water
disasters and environmental problems of river and coastal engineering and hydrology are lectured. The
understanding of mechanisms of them and countermeasures especially with regard to the global warming

are described in detail.

RIBKIBRYG R e ISR i)
Environmental Hydraulics

FNL 87 & ORI B T 2K, B, WHE oL, KETERICRD 2 KEBRICOWT, Z0H
A 7Y oo KEE F AR I X BT Tk Ic o W TifRR 3 5, & <Ic, BUiiak. #ER.
TWAKER, AKE, WA ICERZR D . BREKB O % a3 5,

The aim of this subject is to get a fundamental understanding of the hydraulic processes that gov- ern
mass and momentum transfer in the river basin environment. The lecture provides students with
hydraulic principles, including advective, diffusive and dispersive processes in the water environment

and applications to transport and mixing in rivers.

E s P e «H B
Practical Disaster Prevention, Advanced Course

HAKEICL 2 AN ELZR/MET 272007 7 FRKICOWCHERT 2, BARMICIE, HusBhk
shi, BEEEEIE, KEHRY AT L, VA cala=Fs—vav ~A¥F-Fvy 7o, BHiko
ECIRRKICOWTHEET B,

This course is to study regional plan for disaster prevention, evacuation behavior, disaster information

system, risk communication and hazard map as the non-structural measurement against natural disaster.

X8 - BHRART R R RIE

Traffic Engineering and Urban Planning, Advanced Course

BT & 1tk B, LHEFEONBERA L v AT L8O b LTt b DTH Y | fEL
DFEED DA A 71 = X L DR, ZHICEED b — X 2T L OREEESFIC O\ T O B FGR % 5
i 35,

This course is to study the basic theory of urban planning as the synthetic technology around sociology,

economics and engineering science from various points of view.

EsliE
BIHHRIRE L

Seminar in Specialized Topics
FAF IR T 2O RBICE T, fFERE C L ICHBE > SWIEHREZER L T, 2 icBid
L7 E 21T 9,

Students will choose research themes from within the field of civil and environmental engineering as

i

\

<
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assigned by their supervisor and carry out exercises related to the specific topics.

BT RRIRER e E
Experimental Research in Specialized Topics

FAFIARBRE T 2O RBICE T, fFERE C L ICHBE > SUIEHREZER L T, 2 icBid
L72EB21T 9,

Students will choose research themes from within the field of civil and environmental engineering as

assigned by their supervisor and carry out experiments related to the specific topics.

[EL9EE= — 2R H ]

Special Topics in Environmental Engineering, Advanced Course s B

FK CBREE R 4 bl 42 7 KB BR % HEIR 3~ 2 72 D IR Al R 7 KBTS M o /K BRBEE 18 55 (< B b 2 TR
iz F7z o0 R e L, RKETPREICLELREZ T CABEERT 5 & &b IcRFE s, EREMtS
B L O H AR 2 DRGEE A~ T 7= BT 77 e B a1 o CREER T %,

Current technologies for water/ wastewater quality control are outlined. Elemental technologies and
systems needed for the creation of a recycling-oriented society with a low impact on the environment are

discussed.

Structural Design Engineering, Advanced Course INEE T

TARERET DR, FRCEINICEE RG24 e T35 MICE W TEERKE 2R L T3
iy 2L —va vBIEORER L LT THIRERE] 235 5, G448, LARWEY) OGHER 130k D
HEAREREE 2 S HEREIETERGHC BT L 225 b . FEELEDT D 2 VIR T4 B ic 5w T D i)
b TE 7%  OFEANFRESE R R 2 EEIICHHE L 5 2T FEIc Lo TV b3 X 5 1
HmoTWwW2, 2H LAERERT 2. Kl 2 21— a v ilio BRG] % Eitic, 2 oM EIED
Al 2R 2 L L b, EHBE~DIGHTEL SBROFEICOWTHFEZED 5,

The finite element method (FEM) is well known as one of the typical methods to solve highly-com-
plicated engineering problems in civil engineering field. A recent change of design procedures from
specification-based design to performance-based design for infrastructures has promoted the sudden
spread of more rigorous design frameworks which can be applied to the latter procedures. Considering
the above, this course includes the discussion of the application of the FEM to practical engineering
problems as well as the demonstration of the numerical analyses based on the FEM to achieve the

performance-based design.

Geotechnical and Geo-environmental Engineering, Advanced Course i HE

T DI ERFEINICBES B BT DUTTERICOWTRRR 2 & & bic, HBRERE T4 D st O 5 i
DTS %,

Recent development and advanced topics on mechanical behavior of soils and geo-environmental

technology are presented.
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Environmental Hydraulics and Ecology, Advanced course G W i)

TS DOBSE DIEE - (RED 72 DIHREIN L & X T L2 WSS 2 720 OFLFERGE & & 2 7 2 e
%o BARIICIE, W) 28l e L 7= sk o /KERBT D e 2. 75 BEARMER & 72 2 PR, L-2RVEREE & 49
DA JGEM L DBAfR, BREE & AEWENRE, AR oh AP L ERE L DfRb Y . AR IO TR
ERCE

The course objective is to understand ecology and hydraulics fundamentals for river basin management.
The lecture presents 1) the relationship between habitat suitability and physical, chemical environment,
2) concepts of ecosystem in rivers and 3) applications of conservation and restoration for river basin

management.

Disaster Social Engineering, Advanced Course eI BiE

HARKF I 2 fAE B, BN, HHISE S XA 7 2o TR T 2, #HRBERO A7k b7,
SEFITHTIRE L 72 N0 DBRFFEIC S SR % 5 T %,

This course is to study the social measurement and policy against natural disaster around the crisis
management, mitigation measures, disaster information system and the psychological characteristic of

residents against disaster.

Civil and Environmental Engineering Special Lecture I -VI
TAREREE B ICBE L 72 R OFGEIC O W Tk 3 5,

Recent topics in civil and environmental engineering will be presented.

il

V

Research Project 2HE
TARBRE I IC B T FRERE L ICFtiRE 2 B IR & <, BRI - 325 - o X7 LR &
COWTIHEZ{TbE, B oFEiEEZ % T 5,

The students are assigned to select a research topic for each supervising professor in the field of civil

|

and environmental engineering, conduct research in theoretical, experimental, and analytical ways, and

receive guidance in writing their master’s thesis.

Study-abroad (Research Internship) EHE
MY OWFFEREBESE IC B W IR D IFFE R & DFfER - ZF 2T\, KFECTala=r—vavd53
REN D FEBRIIFEZ 1T 5 & & bic, FHMDEICE T 2 MR OWFEFHFE OB A3 2 RO EfE Z 15

o

¥

The students will have discussions and exchanges with overseas researchers at overseas research
institutions, to practically train their English communication skills and gain a deeper understanding of

global research and development trends in their respective fields of expertise.
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(2 7HERH]
IARNF—FTTEEE | JERE] 3R

Advanced Energy Conversion I

BT Aov ¥ — 28I BT B WRIVEL D BRBEST IR I v b B IEFHEIRBEIC DT WA £ 7 AL
SOEDILG 0 b DEFFERE AT 9 o FHCEABHET OERIC 310 2 BREHERAL., WEFHETREN I D v Ttk )4
MRBR» MRS 2 L2 HNE T2, 2070, HEOTLGERMN R BEZ KD 2 720, HiHRH©
ARG, & O ICIRBET IR 2 Lic oW TR T %,

This lecture provides the physical and chemistry knowledge for spray combustion of liquid fuel.
Especially, the aim of this lecture is to understand atomization mechanism and spray characteristics of
the liquid fuel in terms of fluid dynamics. To achieve this aim of the lecture, jet theory, measurement

technique of the spray, numerical simulation method and so on are explained.

IANF—EBRTRERI wH HE
Advanced Energy Conversion II

Rz ANF—ZHICE T 2B E T2 2 & L COMBEBRIRICO VT, BEOBLE A bFHT 2,
Fric, LG ic s 0 23, WE s X REZE) LAy EsE & o2 g2 2 L 2 H
L3 2, Z2D7DIT, GLIE T VLREE, LERIG & 2 OEEERE 7 VL BUEMNTE 72 LI DWW TR
T 5,

Combustion phenomena in thermal energy conversion systems are lectured from the view point of
thermal fluid flow. The aim of this lecture is to understand the relationship between velocity, temperature
and mass concentration fluctuations and chemical reactions in turbulent flow. Numerical models of
turbulence and combustion and numerical simulation methods for turbulent combustion are also

discussed.

EfRERENZ LINES=UN
Compressible Fluid Dynamics

FETOWESF, TR B OFERRIH 7 B L TR L BN ORI S E L T 5
MEYETIA I 2 R T 5, BRRAAR L LC. 1. Eftke v bev—ii, 2. H2K 3. 77
V=AY =i, 4. LRI EHES N, 5. BENEMRNL. 6. MEBEFERLETH S,

This course covers the theory of compressible fluid dynamics on the basis of fluid engineering and fluid
dynamics. It provides compressible flows, isentropic flows, shock waves, Prandtl-Meyer flows, flows with

chemical reactions, and hypersonic flows.

BRI TR PN
Advanced Thermo-Fluid Engineering
BRI Lo CTHUD 00 SRR OB 2 K 5 7= 0o, BT 2O ERITREATH 2 20D
oy %, HE, EHEE, A X —REEM2 5 E L, EBRORFEN DO A4 7 —0EH) )7
BRI 2 =725z, 2 A F-DORFH2 6, = v b o v - RSP ME Rz

/HJIE
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ko, NS DHERXPLELNE WL DD DITRICOWT S ERT %,

The objective of this course is to learn the basic equations of mass, momentum and energy conservation
for understanding of thermo-fluid transport phenomena. In this lecture, general conservation equations
for mass, momentum and energy, Euler’s equation of motion, Navier-Stokes equation, entropy equation,

diffusion equation, heat conduction equation are explained.

ITRNLXF—BITE | ffE R
Analysis of Fluid Dynamics and Heat Transfer I

HemnoBsicont, ZoiHilGEE 2 nZnosHllTEOMEEZIEE T 5, HocHEE©
2 X0 GG FHIIBROIELWEEZITA 2 L) Ak Z HICOT 5, 6, B ol 2
2 L—va v ORI REZ IO, EEREEMEY I 2L —v a VORI KR EZEEL 72 Lot
Rt b TR AMEFL R L xAFEL T 5,

This course provides the measurement techniques, measurement methods, and measurement
equipment. Measurement skills will be obtained. The course also provides information on numerical

simulation for heat transfer and flow.

ITERNF—FIRTZI JIE NH
Analysis of Fluid Dynamics and Heat Transfer I1

itk X UCBEE) 2 BiE S 2 720 I BB R F AR T ZIC O W TERT 5, 72, EfRIciEs
X OWERICH b R RO LT, BN ABEY I 2 v —v a vERWEZBEEZENT S
T & T il X UEMEENIC N 9 2 B e HEk R EHR T 5.

Fluid dynamics and heat-transfer engineering are introduced to understand of heat and fluid flow. The
aim of this lecture is to obtain the knowledge to the phenomena of fluid flow and heat transfer by
introducing the governing equations in the fluid dynamics and heat transfer engineering. And, in this
lecture the basically numerical analysis is introduced for the equations to understand the fluid flow and

heat transfer.

IxRLF—FHAITE AR
Instrumentation Engineering for Energy Systems

VIR L, BIR 2 EYNICEHII L, #R 2 EREICIR S 2 2 LR 2, KBTI, =ALF
=g cEHEINng (1) AV 74 2 - xvFaVjigst, (2) 7, (3) #AyiEs. (4) v
=¥y 775G (5) BENZ &0, FHlFERE - fEOERICOWCEHICHR T 5, 2t
HUCFHAZEE DIERR T3 7e <L WIEN Y, B, BRI, A - B LY L o AR H o Bilfig
BT DEHDTH S, hBlERIIHEETHETL T,

In order to reveal the physics behind phenomena, it is necessary to measure them correctly and
accurately. In this lecture, several instruments often used in energy systems, such as 1) orifice and
Venturi flow meters, 2) valves, 3) hot-wire flow meters, 4) laser Doppler anemometers, 5) thermocouples
and so on are introduced and their methodologies are explained in detail. This lecture is based on fluid

dynamics, thermodynamics, heat transfer, electricity engineering and so on. We will be using English
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throughout the course.

BEEEN - FRBEIRNR Fr 2 - 5l K- Kk Bt
Advanced Structural Reliability and Information & Communication System Engineering

FER OYEMIN T2, BEMAARE ST, S - RN T 2 B & L < BRI TIE, MEHRE 2
ZIE L -RpEY) O fEHNE - LKetitiis, 2 02 d i3 2 72 0 DG HuRiE il 2 R 3 5.

This course provides the methods for evaluating the reliability and safety of structures, the mechanism
and evaluation methods of materials production, and the information & communication technologies for

evaluating these methods.

REMIE R RR
Precision Machining of Materials, Advanced Course

b N TN 2 AR IICERE L, HFUCES 2 HAR ORIl TEMN 2 &0, AEMToEicEs T 5
WAL D BB Ic O WC, HfgE D 2 2 L2 HINE T 5,

Introduce about the removal processing, additional processing, forming processing.

AT RIS R
Engineering Materials, Advanced Course

P D = EREAL & = X b IS I, B AR OEE DI ICHETH 5, AFRHH TIE, R 3 4EX
THE L 72 TR 235608 U<, B R O BR 2RO R & 2 o~ D8R T 2l 5
%, HETIE. 2 - Ao L 320, FHBTIERb e o AEEES TR (Bl - 2). ¢
73Iv 7 A BLUO, #HAMBICOWTH RS . EMEIOEM EORRT LT, B xEtics T 24
FHEE DM, 3 L, BMEOFRHEZEZE L M oME I >R T 2,

The selection of appropriate materials is extremely important in improving the performance of
machines and reducing their cost. This course builds on the Engineering Materials taught in the third
year of undergraduate studies and provides a detailed explanation of the important properties of various
engineering materials and the factors that influence them. The lectures focus on metals and alloys, but
also cover organic polymer materials (resins and rubber), ceramics, and composite materials, which were
not covered in undergraduate studies. The practical advantages and disadvantages of materials, theories
on material selection in mechanical design, and machine structures that take into account the properties

of materials will be explained.

IR R I TR
Mechanical-Physical Instrumentation and Measurement, Advanced Course

BEM L % & O RFERN O IRy By CEE 2 5% 2 0 5 B BEHH] iIconw T, JRuHfge . 2 h
ICEITb SNAIEH N 28> T L2 BT, £ 3. VHEREOFHITHEAL & 5| EFEBEAR O A,
B AL OFEHE ARG - 2 v Y OFAET I, FHIE O ANHE 2> X FHli /7R 12 2w T 38 R,
Jehardr e U<, e vy oEIKRIERE., FHAT — ¥ 3 v COERFHIE, 7 & OB BETH % #1
e, ZNODOWRREEZEZ2 D LWL T, EENRICHN 2205 2 L 2HIET,
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The aim of this lecture is to give the deep knowledge and the clear understanding on the mechanical-
physical instrumentation and measurement. Firstly, the fundamentals of the measurement, such as the
International System of Units, the measurement standards, calibration of sensors and the measurement
uncertainty, are discussed. Secondly, the advanced applications, such as dynamic calibration of force
sensors, BMMD (Body Mass Measurement Device) for use in the International Space Station, are

discussed to improve the practical ability needed for the engineers and the researchers.

EX AN B RR 5

=
>

(A Bt - Gonzalez Juan - &3 0 - JIIE AH - LA BHL -
Wy
Advanced Course of Industrial Human Resource Development

BoOM@BEECTH 2 HBHEE LT LE LT, ZORRERIEX 2 AMBERETT 5. FEBROEL
LAGHE. BEEBED iRt sE, BB O 794 v, ERICH T 5 10T, 7 X ALICBEE L 72 BEE,
~Axv 7z 3-D CAD TH 2% CATIA DR, RAD b 05 Y BEEAIEICEH T 24 v 2 —v
vy 7. Z L CHEFICBIT % PBL #E%1T9,

Focusing on the automobile industry in Gunma, future human resources are developed through the

pel
Ay

It

¢

course. Lectures related to the history and tradition of Gunma, advanced research to automobiles,
automobile design, IOT in industry, digitization, experience of CATIA, a high-end 3-D CAD, short-

term internship at manufacturing companies, and PBL classes on industry are held.

REY AT LIRS HAL &
Social Safety System Engineering

ICT. IoT. Al BigData %Mf#3 2 DICHERAFBE L. ZOICHFHIZEBNT 5, 7z, &
HIL oML 77 4 Ny — (RO EENH L VH T LR R L OBD Y ITD W T, R¥ETITD
NT B IEFPI 2 T IR T 5.

This lecture will explain the knowledge necessary to understand ICT, IoT, Al, and Big Data, and
introduce examples of their applications. In addition, the lecture will explain the issues of a surveillance
society, the importance of privacy protection, and the relationship between science and engineering and

social safety, based on research examples being conducted at our university.

%Y B LIEEDT A LIBEMDBERS i B - I B - R AR
Structure Designing at Elevated Temperature Considering Cyclic Inelastic Strain

ogaRat 2 0 Har, M 2 vl & L 2B E iR 2 7 e, JEEEBIR C© 5 2 R 0 9 4
Z ITHE S BB R O Bl 2 BRI L, EY) e APELEIR, 3GH MEOEM 21T 5 2 L 25, HiED 7 A4
7HA T NERD 72 DI RIGHG#E 725, FFHMEBRO X 5 2EHBRR T, JFE OB L L I
FET LR EIRET 20D Y, Fl % Rz 7R s BIEZ BT 5 2 Ll 5, KRR Tld, fk
DEALICE T Z=FAFEAED DT mdiF 2 Ff & LTty B, JEEPERSRIC X 2 BdE o Bk
JREE D &, BRI 2R EERGEHE. e T 2 BEFEICBE L#EREZT .

When dealing with structural design, it is essential to understand how to handle inelastic phenomena

such as plastic strain and associated fracture phenomena, which cannot be handled by material mechanics
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focusing on elastic analysis, and to select appropriate materials, design, and operate the structure to
extend the life cycle of the structure. Complex phenomena, such as inelastic phenomena, require
understanding the phenomena occurring, and the principles and explanations with examples will aid
understanding. In this lecture, the basic principle of fracture due to inelastic phenomena, concrete
strength design methods, and examples of damage that can occur will be lectured, using fast reactors that

are being developed for future commercialization as examples.

BitERER | iR B - JEEE B
Special Lecture in Mechanical Engineering I

FHR T ST 2 o0 & L MR - SEERSE R 2 R — T, RGO & 277 R UHE
EEFEOBNNT FRICOWCHERT 2, BT N7 7 v MBI 2EH 2R 25030, BN fEiEns
FERHEFE R O, 200 2 F 8 L &Y 0 G ) CTNERGEHC D WT, FEZ KD 5,

Based on the elastic-plastic structural analysis and the mechanics of materials, this lecture explains the
basis of seismic design and the dynamic analysis methods for seismic motion and so on. Using actual
examples from nuclear power plants, the dynamic structural strength evaluation methods and the
strength and seismic design of structures based on these methods are explained for deep understanding

of them.

HEiplEER ] R - ST
Advanced Lecture on Mechanics 11
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This lecture gives an outline of simulation method, heat transfer, and boundary conditions to perform
the thermo-fluid computer simulation for incompressible fluid. The final goal of this lecture is to

understand the thermo-fluid simulation program for natural and forced convections.

(& =P fill B - BR FHA
Advanced Course on Tribology
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%

This course provides the foundation and practice of numerical simulation of flow and heat-transfer.

Hh=—RryZa—FFNITRNF - RT LR Gonzalez Juan
Advanced Course on Carbon Neutral Energy Systems
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To realize a sustainable society, it is necessary to significantly reduce CO; emissions from the energy
system and achieve carbon neutrality. In this course, students will acquire fundamental knowledge
regarding the structure of the current energy system and energy flow analysis. Students will also learn
theories and methods related to energy supply-demand data analysis, energy systems design, energy-
economics modeling, and innovation in renewable energy technologies. In principle, lectures will be

conducted in English, with supplementary use of Japanese.
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Seminar in Specialized Topics

[(TAIAF = ZRT L] [T VTN AT L] (AR bR R[4V TV V2V PV AT L] IC
BA3 2 el R % 2 37201, FEEHE & L P IR A I L. 2 LI B L 7 SOk
e EDOWHE 21T I,

In order to learn the advanced concepts on “Energy System”, “Material System”, “Mechatronics” and

i

\

<

“Intelligent System”, each student selects a research agenda and exercises, such as paper searching

related to own study.

BT RERIRR EHE
Experimental Research in Specialized Topics
[(ZANF =V AT L [T VTNV RAT L] [ A= X [AvTF VY2V P RT L] IC
B3 2 Sl i 2 2 58700, FRIBHE Z LA IR RE 2 IR U . BRI - SRR - Bfiafg
Wie E DR 2TV, B OIERIEEZZ T 5,
In order to learn the advanced concepts on “Energy System”, “Material System”, “Mechatronics” and
“Intelligent System”, each student selects a research topic. The students write their master’s thesis along

the topic by theoretical work, experiments, or numerical simulation.
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Advanced Human Interface
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Give the method for measurement of human biomechanics and sensory characteristics using image

processing and various sensors, and the advanced human interface based on operator usability.

FHRIHI ) T2 5w LI 2
Advanced Measurement and Control Engineering

7o o8 —LE A ERBABUTY & o 7o il R EREHE 2 BT 5, FRic. RELHiER O T XA ) ¥
— v a v Hoofilfflo i 2 F3H3 2, BRNRZENA X, dudlE, BREEoEE, e fH
BABOR D SELME, ZE(LHIEESRD ST XA ) ¥ —v 3 v, Hoflffli%ETh 5,

This lecture gives an overview of design methods of control systems using proper stable rational

function matrices. Especially give the parameterization of all stabilizing controllers and H infinity control.

¥ AT LARB{LY R Md Abdus Samad Kamal
Advanced Optimization Systems

ZU®ICY AT Al L TICE T 2 ZDICHFERICO W TR T 5, FEICHZ RofLRE L L
TEAMUME O EEE 70 S OBEHEHE TE OB - 2RI oW TR 5, BB 72 #E o (L
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TE 2, LIHEICO VT, EEMESCL R - PR IiIck Y ETRZIE» 5,

This subject covers the basics of the system optimization technique and its application in engineering,
which includes followings: Fundamental of mathematical programming and constraint optimization;
classification; linear optimization problems; advanced nonlinear optimization; combinatorial

optimization, model predictive control.

BF - BWT /M R R W - HF AR
Advanced Electronic and Mechanical Devices

MEMS (Micro Electro Mechanical Systems) 3. &E5URIES & ol 2 BEE 2. — D D P RHMR
FleEME S, B BT A X () C, PEARELERAN 2 BE & 35 B AE O BN TR
ZIGH L, BUNCERER LM E R 2 — 2 0 ER LIcH A2y, 77 Faz—2 B EDT
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MEMS (Micro Electro Mechanical Systems) are electronic and mechanical devices (parts) that

integrate electrical circuits and mechanical microstructures on a single semiconductor substrate. In this
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course, we learn knowledge about materials, manufacturing, design, and operating principles based on
electronic and mechanical engineering as the basis for creating electronic and mechanical devices, and

consider the potentials of electronic and mechanical devices.

DX ¥ AR EH
Digital Transformation, Advanced Course
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As a basis for learning about digital transformation (DX), the changes that occur in society as a result
of the penetration of digital technology into real space, the objective is to learn the basic concepts of DX
and understand the role and impact of DX in the manufacturing and semiconductor industries. The
course will feature cutting-edge technologies and case studies related to loT, MEMS, and energy

harvesting, while thoroughly investigating the core of DX and its practical applications.

HEE - FlHO-DOHET—2PL TR LI 2
Mathematical Data Science for Artificial Intelligence and Control
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With advances in information and communications technology enabling us to acquire and process vast
amounts of data, the importance of strategically handling data based on mathematical evidence is
increasing. In order for Japan to be the first country in the world to realize Society 5.0, it is necessary to
develop human resources capable of utilizing data science. In this course, we will give a mathematical
lecture on the methods of data analysis and machine learning, and furthermore, we will use programming

exercises to confirm our practical skills.

HEREDF (=SS
Theory of Elastic Waves
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Discrete equations of motion involving deformations, Two and three dimensional finite element
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method for elastic bodies and viscoelastic bodies. Lagrange equation, Non- conforming modes,

Reduced integration

BN F BT B IR NEBR b B2 - B A
Nonlinear Phenomena in Mechanical Systems
PR 2 1 B3 T 2 IFRIENFABRICOWTERT 5, SRS 2 7 L5487 2 FRRIE B R O
HEMMABIZ RS & & bic, ZORMEL 7 2 BFHEZ RS 2, BAEMICIT, IBEXAF IR
7 LOFNT, SYBIHR & 2 offitik, HBEREIC X 3 X4 F I 7 A0 I oW CRENIC RS 5,
This course provides analytical method and control on nonlinear phenomena in mechanical systems.
It gives analyses on linear dynamical systems, bifurcation phenomena and its analyses, and averaging of

dynamics with perturbation method.

BRoXA4FIv IR Jul BE—
Advanced Dynamics of Machinery
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This course provides analytical method on dynamics of machines and structures. It gives the matrix
method, nonlinear vibrations of 1-dof system, static equilibrium state and its stability, nonlinear periodic

responses, nonlinear phenomena of multiple dof system and of continuous system.

G TS5 N I S = T
Control Application Engineering

AR TIE, FITAICB T 2 EANLRET Y v 7 REEERENE R L 2%, BMEE s LU=
2= NF v b7 =2 OHREE HlfHle 2T L~DEHSGEICOWTHERET, T oic, 77— 2R, &
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This course provides an overview of fundamental modeling methods and design techniques in control
engineering. It covers the basics of machine learning and neural networks, their integration into control
systems, and advanced topics such as data augmentation, transfer learning, and visualization techniques.
The course also explores practical applications of neural networks in control engineering and Al-based

diagnostic technologies.

BFIFm E2 G S LY PN
Electronic Engineering, Advanced Course

BTACYIMEY TIPTS5 WME” 1B <. 2 oL FHllFELZ T 2, £ 721
WML 727354 2 (ESGCEEEE, KAASE) ICBIL T, 2 0Bl oE 2 LN RSB L UE
b & CiEET 5,

This course lectures on “magnetism” in the categories of basic principles, characteristics, and
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measurement methods, which come from electron spin. In addition, principles and structures of magnetic
devices (magnetic recording devices, permanent magnets, etc.) are explained with historical backgrounds

and practical examples.

YIab—varvet /ISR AR L - JRE BT
Micro-scale Computer Simulation and Nano-metrology
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This course provides nano-scale simulation technologies that predict properties of materials and
interfaces from atomic or molecular dynamics, and also provides materials informatics technologies that
enable us to design excellent materials by analyzing simulation data. In addition, the simulations of the
adhesion between proteins, DNA and organic molecules, which are related to the discovery of
biodegradable plastics, new drugs and biomedicals, are explained. Furthermore, as for Nanometrology,
the configuration and the image information of a transmission electron microscope which has an atomic
order resolution will be lectured and then their applications for fine structure analysis of nanomaterials

and nano-devices.

7097 IV RS =i ZEw] - SR B
Programming for Application

777 v o E ARG, v 3 2 v — 2T~ DGR I oW TR T 5, FRiC,
Windows X —2 & L7-C7'n 27 LI X 2 BUEMENT PREATE. £, 2 0ol TH 2 Lhahleg
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Basic programming skills for numerical analysis and visualization techniques of physical phenomena
are discussed via C-programming based on Windows. Theory and design of electric circuits with EDA

tool are also lectured.

Fumatill 7/ 4 R 55R R EAN T K
Advanced Device and Metrology

BYHRFOREMEL R 2 BT T34 X, FRiC, el 7 A A2 MR C X 2 @2 BENT 27201, &
T 784 R 7 RN, FeinEt B OBLR &R IC O W L, SEm T N A AR D 72 o
DEENZHITNT 5,

To understand electronic devices, especially advanced devices based on electronics and informatics,
this course covers current and future technologies for electronic devices, processing and advanced

metrology. Then, the practical knowledge in research and development of advanced devices are obtained
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EZF MR R FIZ NI/
Measurement Control in Medical Physics
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Advanced electronics and measurement technology are introduced into the medical field as a base of
medical physics study. Medical electronics devices and medical measurement technologies are learned in
detail as electronics and mechanics engineering applications to medical science and engineering. The
upbringing of human resources with advanced electronics, mechanics engineering, and quantum beam

technology is planned.

EILI A= RER TH WA
Optoelectronics, Advanced Course
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In optical electronics, technologies for generating, manipulating, and transmitting light waves have
become increasingly indispensable. In this lecture, we focus on nonlinear optics, crystal optics, and
optical fibers as the core technologies underlying these functions, and we examine their fundamental

characteristics based on physical analysis model of them.

ARy b T2 HR (AN =) ]
Robotics
Lo v Ry FMHFEOBE, vR v b oM@, HlfH, PulFHEICOWTEERET I Fic vihr Y
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D TORIEAL, JERIE S 27 LdlHl, 7 va&w /Ty 7l b RS,
The aim of this lecture is to understand kinematics, control, and trajectory planning of robot. Especially,
it lectures on the Nonholonomic control, the nonlinear system control and the linearization of the
nonlinear system. The topics in this course will be introduced as follows; kinematics and control of

Nonholonomic system.

ERA A=V T - ’AF LV 2V THiR ANEE I
Advanced Topics in Medical Imaging and Biosensing
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The aim of this course is to provide students with a fundamental understanding of ultrasound imaging
and biosensor detection principles, which form the basis of medical imaging and biosensing, and to equip
them with the knowledge required for research and development. Specifically, the course covers sensor
engineering, signal processing, image engineering, electronic circuits, as well as the structure, fabrication
methods, surface modification techniques, and detection methods of biosensors. Through these lectures,
students will deepen their fundamental understanding of medical imaging and biosensing and acquire

the knowledge and applied skills necessary for research and development.

MRAERAWEIF— IH 2
Seminar for Research Presentation and Discussion
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Graduate students will give an oral or poster presentation on their research topic. Under the guidance
of advisors, they will summarize their research results, examine the literature, position them, and give an
oral presentation in the form of a conference presentation. Graduate students of all grades and related
academic advisors will evaluate the individual research presentations, clarify problems, and discuss
solutions for further improvement with each other. After the presentation, students are required to
submit a report on the issues related to their own research topic, their solutions, and the prospects for
future research. Through this presentation, graduate students are expected to deepen mutual

understanding, broaden their perspectives on utilizing research results, and arouse new interests.

J—L—= v T | Mai Thi Nghia
Leadership I

FE N E AR 2B O BRALE % 17 5 AlfE - G0 720 0FHl 7 v 77 LSBT 2 KA,
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Graduate students participating in a special program for intelligence and control that prioritizes
placement of government-sponsored international students will discuss what kind of leadership is
required by society, what it means to take leadership, and what it means to be a leader in the real world.

Learn from a teacher who is working in the actual society.
J——2y 7wl Mai Thi Nghia

Leadership II
E & HE A 2 OB RLE & 1T 5 FIGE - Gl o 720 O FERl 7 e 777 L csn$ 3 Kgbid 28, #t
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Graduate students participating in a special program for intelligence and control that prioritizes
placement of government-sponsored international students will discuss what kind of leadership is
required by society, what it means to take leadership, and what it means to be a leader in the real world.

Learn from a teacher who is working in the actual society.

EsliE
BIHHRIRE L

Seminar in Specialized Topics
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In order to learn the advanced concepts on “Measurement, Control and Energy”, “Mechatronics”,

i

V

<

“Intelligent System”, and “Information System”, each student selects a research agenda and exercises,

such as paper searching related to own study.

BT RERIRR EHE
Experimental Research in Specialized Topics

sHHL - I AL F— XA PRZI R A VT IV 2V PV RAT LR AT LR EOREFIC
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In order to learn the advanced concepts on “Measurement, Control and Energy”, “Mechatronics”,
“Intelligent System”, and “Information System”, each student selects a research topic. The students write

their master’s thesis along the topic by theoretical work, experiments, or numerical simulation.
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Computer Systems, Advanced Course
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This course aims to understand the fundamentals of processor architecture which is a key component
of a computer system. The course will outline the methods and implementation of basic arithmetic

operations, pipeline processing, et al.

KT 84 RLREH SR/ YN
Photonic Devices
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Lectures will be given on the latest photonic device engineering technology. We will explain a wide
range of topics from basic theory to device application technology, including (1) optical waveguide theory,

(2) optical functional devices (optical switches, etc.), and (3) optical application technology using oxide

semiconductors.
v s brn=s R5E T BHA

Optoelectronics, Advanced Course
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In optical electronics, technologies for generating, manipulating, and transmitting light waves have
become increasingly indispensable. In this lecture, we focus on nonlinear optics, crystal optics, and
optical fibers as the core technologies underlying these functions, and we examine their fundamental

characteristics based on physical analysis model of them.

BTSSR I
Solid-State Physics of Electronic Materials
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The electronic devices taking an important role on in electronic industry can be classified into two
groups: (1) electronic transportation & photonic devices and (2) magnetic & spintronic devices. The aim

of this lecture is to introduce principles of such devices and corresponding recent topics.
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Electronic Devices
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After reviewing energy bands, carrier transport phenomena, and pn junctions in semiconductors, the
static characteristics, frequency response, and switching characteristics of bipolar transistors will be
discussed. The basic elements of integrated circuits, such as the fundamental characteristics of MOS

diodes and MOSFETs, the scaling rules and the short-channel effect, will also be discussed.

IRENEIR T 45 KE 1T
Wave and Information Engineering, Advanced Course
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The aim of this lecture is to understand behavior of electromagnetic wave for advanced information
engineering. The topics in this course are theory of practical analysis on electromagnetic wave, finite

difference time domain method for numerical analysis and architecture of programming code.

TR ANBEYT A e Ese
Computational Intelligence, Advanced Course
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Pattern recognition forms the technical ground of intelligent information processing. The aim of this
course is to learn systematically the basis theories of pattern recognition. This lecture will deal with
Bayesian decision theory, maximum likelihood estimation method, Bayesian estimation and their

applications in various fields.

KYEYES e Kb
Physics of Photoelectronic Materials
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This lecture gives an introductory treatment of the optical properties of solids. The fundamental
principles of absorption, reflection, and luminescence are discussed for semiconductors and dielectrics.

Examples also include photoelectronic devices.
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Gaseous Electronics
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We will cover a wide range of ionized gases ranging from weakly ionized plasma including discharge
phenomenon to fully ionized plasma at high temperature. As physics of gas discharge, we learn about
velocity distribution, elastic collision and inelastic collision such as excitation and ionization, understand
discharge laws such as Paschen’s law, the nature of various discharge types and so on. As physics of high
temperature plasma, outline of plasma physics such as single charged particle motion in electromagnetic
field, equilibrium and stability of plasma, wave phenomenon in plasma, particle and energy transport,
etc. are outlined. We will give lectures on plasma measurement methods, fundamental techniques and

applications for engineering such as ion sources and accelerators, and nuclear fusion.

BEhFRERETEERSR B i - R R E A HEE R A

Biomedical Science and Engineering for Heavy lon Therapy
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This course covers essential physics of radiation, particle beam, accelerator and dosimetry. Those
applications for human body imaging and design for treatment plan are also discussed. Students study

concept and essence of heavy ion therapy.

VA AR AL “lm 22| - Sfh FEs
Programming for Application
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Basic programming skills for numerical analysis and visualization techniques of physical phenomena
are discussed via C-programming based on Windows. Theory and design of electric circuits with EDA

tool are also lectured.

FIREHR T/ A R 4R TR EAN T K
Advanced Device and Metrology
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To understand electronic devices, especially advanced devices based on electronics and informatics,
this course covers current and future technologies for electronic devices, processing and advanced

metrology. Then, the practical knowledge in research and development of advanced devices are obtained

BEFE—LA A=V CIE: e = N T W o =
Quantum Beam Imaging
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The quantum beam imaging technology is a subfield of radiation measurement that visualizes radiation
for applications such as medical diagnosis. It is applied not only in medicine but also in a wide range of
life sciences including agriculture. This course will cover the generation of quantum beams, their
interactions with matter, and will discuss principles, performance evaluations, and applications, including

PET systems and a novel measurement system like the Compton camera.

E 2 ME RS R F i NI/ T
Measurement Control in Medical Physics
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Advanced electronics and measurement technology are introduced into the medical field as a base of
medical physics study. Medical electronics devices and medical measurement technologies are learned in
detail as electronics and mechanics engineering applications to medical science and engineering. The
upbringing of human resources with advanced electronics, mechanics engineering, and quantum beam

technology is planned.
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Advanced Topics in Medical Imaging and Biosensing
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The aim of this course is to provide students with a fundamental understanding of ultrasound imaging
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and biosensor detection principles, which form the basis of medical imaging and biosensing, and to equip
them with the knowledge required for research and development. Specifically, the course covers sensor
engineering, signal processing, image engineering, electronic circuits, as well as the structure, fabrication
methods, surface modification techniques, and detection methods of biosensors. Through these lectures,
students will deepen their fundamental understanding of medical imaging and biosensing and acquire

the knowledge and applied skills necessary for research and development.
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Seminar in Specialized Topics
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In order to learn the advanced concepts on “Electronic Devices”, “Measurement, Control and Energy”,

i
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“Information and Communication Systems”, “Computer Science”, “Biomedical Science and
Engineering”, and “Physics” each student selects a research agenda and exercises, such as paper

searching related to own study.

BT PERIRR EHHE
Experimental Research in Specialized Topics
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In order to learn the advanced concepts on “Electronic Devices”, “Measurement, Control and Energy”,
“Information and Communication Systems”, “Computer Science”, “Biomedical Science and
Engineering”, and “Physics”, each student selects a research topic. The students write their master’s

thesis along the topic by theoretical work, experiments, or numerical simulation.
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Applied Complex Analysis, Advanced Course
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In this course, the theory of complex analysis is used to discuss some topics related to the distribution
of primes in number theory. After presenting classical results on the distribution of primes, we introduce
an important function, called Riemann’s zeta function, and consider its analytical properties and how it
connects to the distribution of primes. An important conjecture, called the Riemann hypothesis, is also
discussed. We further introduce Dirichlet’s L-function and discuss the prime number theorem for

arithmetic progressions. Several other topics in number theory are also considered.

MERYFER R [
Elementary Algebra, Advanced Course
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This course explains some basic facts in elementary number theory and their applications. Through
the notion of residue class of integers, we will understand the basic of the group theory. We express them
by using congruence to work out non-trivial computations among integers. Moreover, some topics will

be presented as applications of elementary number theory.

BRI ReER A fiEiZ
Analysis, Advanced Course
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In this course, the properties of solutions to nonlinear evolution equations will be treated using Fourier
analysis. These equations describe nonlinear phenomena. First, we describe heat conduction and wave
propagation using a mathematical model. Next, we calculate physical quantities such as energy. Finally,

we aim to be able to capture the qualitative characteristics of more complex nonlinear phenomena.

WA & BREEmAR Hid —%
Differential Equations and the Theory of Distributions
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Starting from a question “What is the delta function?”, we introduce a basic theory on distributions.
We then study various methods for solving differential equations whose solutions develop singularities,
and investigate the properties of those solutions. In a final step we apply a Green function method to

solve initial-value problems and boundary-value problems for differential equations.

gk Sheal =y Eom Junyong
Mathematical Sciences, Advanced Course
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The purpose of this course is to study, in a systematic manner from the perspective of mathematical
sciences, inference problems that widely arise in engineering, namely, “estimating unknown quantities
such as states, parameters, and inputs from observed data.” In particular, focusing on ODE (ordinary
differential equation) / state-space models, students will acquire the basic concepts and computational
methods of least squares, regularization, sensitivity analysis, identifiability assessment, and residual
diagnostics through implementation and validation. The course aims to develop the fundamental ability
to independently construct the full process of modeling — estimation — validity assessment —
interpretation when faced with practical and research situations where “data are available, but the cause

is unknown.”
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Quantum Physics
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The lecture concerns basic theory of quantum mechanics. Several fundamental techniques of quantum

mechanics including a solution of Schrodinger equation and perturbation theory will be discussed.

BiEt h 2w o
Statistical Mechanics
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We shall discuss topics on statistical mechanics.

MR R R
Material Physics, Advanced Course
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In this lecture, theoretical foundation to understand the physical properties of crystals experimentally
probed by light such as visible light and x-ray is presented. On the basis of the interaction between the
matters and light (photon), several interesting topics, from fundamental to advanced (e.g., resonant x-
ray scattering, x-ray absorption) ones are introduced to understand the microscopic mechanism of the

experiments.
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Advanced Solid State Physics
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The course explores the magnetic properties of materials. After reviewing undergraduate- level
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electromagnetism and covering essential advanced topics, students will study diamagnetism,
paramagnetism, and ferromagnetism. The course also touches on the basic concepts of crystal structures
and solid-state electron theory to understand the relationship between electron behavior and magnetic

properties.
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Advanced Solid State Chemistry
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Crystallography and the principles of diffractometry, dielectimetry, thermal analysis, calorimetry, and
high resolution solid-state NMR are explained with exhibiting the applications of those methods to the

characterization of condensed materials.
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Advanced Organic Structural Chemistry
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This course provides some essential concepts in organic structural chemistry such as strain,
stereochemistry, and aromaticity, and the outline and examples of organic functional materials, such as
organic dyes, light-emitting materials, conductors, and magnets. In addition, basic principles of
supramolecular chemistry and examples of molecular recognition, interlocked molecules, and molecular

machines will be covered.
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Polymer Chemistry, Advanced Course
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The aim of this lecture is to understand characteristics of polymer materials. The topics in this course
will be introduced as follows: (1) Precision synthesis of polymeric materials, (2) Structural analytical

methods, (3) Electric and thermal properties of functional polymers.
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Chemical Biology, Advanced Course
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This course will provide an overview of chemical biology through the recent research topics of this field
as follows; synthetic method for chemical probes, based on biomolecules, biological and biomedical

applications of chemical probes.
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Science Intensive Course I
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This course offers an intensive lecture series on a single topic selected each year from a broad range of
subjects in fundamental and applied physics. The topic is chosen, for example, from applications of
physics to engineering and other disciplines, fundamental concepts that were not sufficiently covered at
the undergraduate level, or recent developments in physics research. The topic changes from year to year,
and invited lecturers from outside the university may participate when appropriate. Details of the specific

topic for each academic year will be announced in the syllabus.
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Science Intensive Course I
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Building on the principles learned in undergraduate mechanics lectures, this course explores the

rotational motion of rigid bodies and angular momentum.
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Science Intensive Course Il
MY FRICE PSSO W TEMT %o

We shall discuss topics on quantum physics.
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Science Intensive Course IV
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This course will focus on Entropy, a fundamental concept appearing in various fields of science. Variety
and universality of entropy in several fields such as thermodynamics, statistical mechanics, and

information theory will be discussed.
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Science Intensive Course V
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Consideration on the basis of the symmetry possessed by the systems, such as molecules and crystals,
is quite useful to understand the qualitative properties shown by them without massive theoretical
calculation. In this lecture, after introducing minimum ingredients of representation theory of group,

several applications to the study of molecules and crystals are explained.
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Science Intensive Course VI
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The aim of this course is to learn the electromagnetic property of light and the interaction with matter.
We comprehensively learn the synchrotron science; introduction to the synchrotron radiation and

application to the material studies such as magnetism and ferroelectricity physics.
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Management of Technology
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“Management of Technology” is the systematized knowledge to perform planning and operation of the
strategy to create new economical value by improving the efficiency of the process from R&D to
commercialization. This class aims to understand the basic way of thinking for the management of

technology. Also, the class includes the group discussion by use of case study.
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Industrial Engineering for Production Activities
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The objective of this course is focused mainly to understand the optimization of production activities
to increase economical value. Thus, for the production activities, it is necessary to create efficient
“production process” based on the plan by establishing the best combination of equipment, material and
worker. Therefore, this course shows basic concepts such as manufacturing control, quality control,
cost control and so on. In connection with these concepts, SCM (Supply Chain Management) which is
management method to improve the efficiency by the optimization of interenterprise logistic system, is

introduced.
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Practice on Teaching and Experimentation [
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Practice on teaching and experimentation for some subjects in science and engineering
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Practice on Teaching and Experimentation Il
BT AR 5 SR HONN & T, BT L SN RHIL ST, A R I 5.

Practice on teaching and experimentation for some subjects in science and engineering

i

A 2=y 7| e
Internship I

FEFAHFICH S OB, FERko* ¥ )V 7 8 L BricBEd 2 % - HIRE CERET %
LI XY AERCEE IO T 2R A L. B O 0@ Ek, #<ERe X v ) 7 2T 5,
KEORBABEL, (B 2 LEE 0 T TRETHEATY S LB TE I IEHE 2 D h ]
[EICE L 72303 & & B oI oW CoREER M F - ER 2T 5. FHiHE %%
L, BEE LAWK THEE 21T, BRIMEL L TRESTHEEKT 2,

Clarify the meaning of work, proper occupation or aptitude trough internship in companies or

v

~

institutions related to your major field or future career field. Through the practical experience, find out
what is the meaning of working? How do you benefit from learning in university? What is the right job
for you? Recognize types of occupation or industry and recognize how to overcome obstacles in your
career. Attend a lecture and participate internship at the company or institution. Present the summary

of experience at debrief session.
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il

A=y 7 e
Internship II
EXHICH O O, FERoF v ) 7 & Lz BricBE 3 2 3 - BURE R T 2 ¢
LI XY AR IO T 2 B A L. B O 0@t E, @< ERe v ) 7 2T 5,
FEEHORBZEL, B LI IS e [ RETHEATYE Z LR TE SiEnrd 2 Dh ]
[EANCHE L 72153d ] 2 & B OHERKICO W CORBEER-CHLSE - ERZRERT 5, FifEE2 2
il BEELIIAER T3 » HREOEEZIT ), FRIMEL L TIRERTRKT 2,

Clarify the meaning of work, proper occupation or aptitude trough internship in companies or

V

<

institutions related to your major field or future career field. Through the practical experience, find out
what is the meaning of working? How do you benefit from learning in university? What is the right job
for you? Recognize types of occupation or industry and recognize how to overcome obstacles in your
career. Attend a lecture and participate internship at the company or institution for about 3 months.

Present the summary of experience at debrief session.

i

BA > 2—>> v 7| €
International Internship I

HEN L1 L TERICE ) Mo 2 AMEERT 27201, EEECTH I EFEDOa I =7 —v 3
VREN B L RSUL DR Z BT 5 720 —EMIRILLE (1EFRELL L) ¥k oS R e
BT BWHE, 23N BT 2 EEHBEL IR T 2HERIC BT 2WHE 21T > (FE 29 K.
WHEClX, BN OFECHE, MRFLORMAS T4 Ay vav, =T 4 v 7, KAlEE~DS
M. E 72 3B DO FEMHEB IC 51 2 R, REOWT N 21T 5, RRIC, DHER TRIHENE 25K
KRTREKIEDE (HE 8 ),

The aim of this course is to acquire English communication skill and knowledge of other cultures.

N

<

Students undergo training at partner universities of Gunma University over a period of time (longer than
a week) or attend workshops overseas. After completing their training students present about their

experience.

I

B3] G S vl | RHE
International Internship II

SHAEAN &t L TSI o 2 A\ME2 B KT 2720, EEETH 2 HEFEDIIa=T—va
VHEN B L U FESULO MG Z EG T 2 20, —EHIRMUE (2 EERE L) O#otORER R A mER
CETBHHE, 723N H T 2 EERE R T HHERICE T 2MERIT Y (FE 74 K.,
BHETIE, B D EEREE, MEE L OZRAYT A Ay vav, I—-74 v 7, HEAEE~DS
M. %72 T OB IC 51 2 FER, RE O I z2iT ). REIC, PHER TRIHENE 2 RE
KRTEKIE DL (HE 8,

The aim of this course is to acquire English communication skill and knowledge of other cultures.

/!

Students undergo training at partner universities of Gunma University over a period of time (longer than
two weeks) or attend workshops overseas. After completing their training students present about their

experience.
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BEBAREPR I i AR
Comprehensive Intermediate Japanese I

HR L~V DO EZ G A R TRANZERT 2, HbE T, TR~V OIGEHEE % v TRz
XEZELTEL L5192, HAFECIZ2EROHMEN Z2FmD, ala=r—Ya VEENZHK
TEHEILICLY, RPECBTEEPEET 23 E e T2 2 HAGEREN 2liET 5, 2hic kD
R AN VAV EE el [ P A Sl = K =

The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In
addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

REBAERRI KA &1
Comprehensive Intermediate Japanese II

B L VO EEZGA Z R TRNDZERT 2, HbET, Pl ~VO3GRIEHE % v CIEEZ
XEZEHRTESL LT 5, HAEICL2EROmMEN 2RO, a3 la=F—va VEENZEK
THILICEY, RARCENTHEECMEEI 2 ZE R TA 2 HAEEEN ZHES 2, 2hicky
M A Gz iE L 35 2 L 2 HIE T,

The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In
addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

WEBEARELRI KA &1
Comprehensive Advanced Japanese |

B D EEE 2 NRIC, E R EEIC L E R HARGEOKREZ S ITffldd, 7. FkoiE
PRIz 5%, HAMBE~OMRICHE L 22 mE R HARERNIOBRZIX 5,

This course is for advanced learners of Japanese language wishing to brush up their skills necessary for

the latter half of university study and life.

HEBEARELRI EBIVSIEN
Comprehensive Advanced Japanese 11

F L~ EEE Z W RIC, ER R E IS E R HARGEORREE X S IcffiEd, 4. kot
ICHE 2B &, HARE~OBIIC S & 72 2 SE R HAGERIOFEREX %,

This course is for advanced learners of Japanese language wishing to brush up their skills necessary for

the latter half of university study and life.
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(AR PR A ]

AL EYFR IR ]
Photochemistry, Advanced Course
HeAL F D FEBEWE - & FERREL Al o B % i L 7 = L ML — =ik R o 72 R G

DIFE. HHEEL 7 14 2 7L 4 ORFFERAFEIRIL. %%7m—7%%wt“%4f—//7&m®m 2
BT OV TR T 3,

Fundamental aspects of theoretical photochemistry and experimental techniques in photochemistry
are briefly described. Based on this knowledge, current topics on photochemistry exemplified by
femtosecond laser spectroscopy, organic electroluminescence techniques, molecular imaging technology

using luminescent probes will be introduced.

S FCFE R UERE S UPS
Molecular Chemistry, Advanced Course
i Hafﬂiﬁ%a)ﬁ%ﬁ‘*ﬂ%ﬁ%u Al L, BB OBIR. O RR. [AROBEHES ICD»TE
B LB HEMICER L 5, fifURIC B 1T 2 KIZGERE &L REEO R 2 HES 5 2 L 2 HIV L
?6O%Cﬂ7ﬂ7g@%%ﬁﬁlomf%ﬁTéo
The aim of this lecture is to study fundamental of crystal growth. Understanding of crystal growth is

explained from the aspect of thermodynamics and kinetics.

ARSI ER fepk e—
Special Topics in Analytical Spectroscopy

EEFRRPE L <A 7 ugiilFic o TliEi 5. LE7uexe< A 70l 2ERLZD
RRZWED? LRI O WTEHIIL, FricA o7 7 v e 4 Pll@Z 72 A4+ T v 2 v 2T 4
DEFIC O W CREICFIL S 2, £/, ZDICHE LT~ A 7 vfifdh€ 7 L OBFEIC O W TR D
L RERERICOWTHRT 5,

This course provides an overview of microanalytical chemistry, a field that has been developing rapidly
in recent years. The significance of microanalytical chemistry and its application to chemical processes
will be explained. In particular, the development of immunoassays and cell-based bioassay systems will
be explained in detail, and the latest examples and future prospects for the development of Organ-on-a-

Chip systems as an application of these systems will be discussed.

I T Er
Special Topics on Coordination Chemistry
. AR EDOFRER & LT, KRN OMITTR L ERSE & DllIcKH a2 H T 2LEY
ﬁ#&ﬁéﬁ«ﬁ%ﬁ%k%ktf@h TR E N T3, KiEEF T, EESE{CAY oS, K
BIOGHERED P vy 7 2OV Tk L. EESEMFZOMEEZX 2,
Chemistry of inorganometallic compounds, i.e., transition metal complexes with metal-non

carbon covalent bonds, have been developed rapidly. In this course, we will discuss the basics and
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applications of the inorganometallic compounds as well as recent topics in this field.

BRCFE R RIE
Special Topics in Organic Chemistry

~7T ol ea AL ZEM L LT ARAKO 77 v =y 7L FEi, MEIRE DTk, Rl
DEEy 72O THLOERS e bic, ARLFORE TR ZIT> T it H il L
Z PLICHERT B,

This course provides the research planning and methods of organic chemistry. Based on the organic
heteroatom compounds, synthesis, structure determination, and recent topics are summarized.

Additionally, how to carry out research in the field of organic chemistry is also described.

BRI R M 5
Special Topics in Catalytic Organic Transformations

ARG KICE T 2 FEORIIC OV CERT 2, FriC, 0 Al GER S @ M- A5 1l
DIRFERIFEIR I DT, Rl O En@E RSOGO B 2 80 L 7208 il 3 %,

This course overviews the development of new methodologies for organic synthesis. In particular, the
recent remarkable progress of highly selective transformations using catalysts, such as transition metal

complexes and organic molecules will be presented.

BRI ek 5 - BER -
Special Topics in Inorganic Materials Chemistry

AR O RIS E & Ptk & DRHBHIC O W, A A VIREN F ALK A F— 7T Zx & D EK
Bl % & TS 0 & HIT, 7 A7 — REERIENC LD < PptEtlfE o FTREE I o v TR L . Ptk
L2E D R o MRl 2 3G T 2 70 D E 2 T2 FIicftT 5,

The correlations are explained between the microscopic structure and the physical property of
inorganic materials, and the possibility is discussed of the physical-property control based on the nano-

structure construction.

¥ 2T LIRS N il
Special Topics in Systematization of Materials

RO LEDHL 230 THIEAA VA, BT OMEPHIZRYIEIC & D X5 25 2
00T 5, KT, 4 v 7w 2 ZFHATECHBIEMHEANIC X o TH o 72 H O L At 2
L 7z v 2 v —RflE & IEEHEICER T2 = b e v —fllA 2 5l X € 52 b EE T 5,

This course describes effects of molecular entanglements, which are characteristic of polymeric chains,
on polymer crystallization and physical properties. Based on the original viewpoints obtained from in-
process analysis and super-drawing technology, both of enthalpy aspect for polymer crystals and entropic

aspect for amorphous chains are compared.
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FREER R RS R R I
Advanced Photo-Functional Organic Materials

HBRENE 2 B T 2 AR E PR TICon T WEBY OV bl T 5, FHiC, 77 —L v ey
rm 77y elEL)ed s a ERLAY oYL IEHICOWTERL 5, T i, JeEERETE B 5
LD FALFICOWT LR T 5,

This course provides the recent topics on advanced organic photo-functional materials, especially the
properties and application of x -conjugated such as fullerene and cyclophanes. This course also includes

the photo-functional supramolecular chemistry.

FRERMEHMLZE RIE
Advanced Chemistry of Organometallic Materials

HRESEEYMONE TR GEEMEL IR, B3R, IR, (L8, ki L) ~oltHic>
WC, LD by 7 AEFAT 5,

This course provides recent topics on the application of organometallic compounds to optoelectronics
materials, including light-emitting materials, liquid crystals, dyes, magnetic materials, conductive and

non-conductive materials, etc.

SEYETI RS wIER
Advanced Interface Science and Technology

A% - M TETT A 2AOYNE - HRREZ RS 5 -0 1c, A - |\ T HEAREE & &8 By
HeoRM TR 2R ABEKCYECET 2560 Py 7 2% HHT 5, I bic, AEEED
SN ECE D FEEO R —fEICER L. Ytk oBfRICcOWCERT .

This course provides recent topics concerning various phenomena and physical properties observed
on interfaces between organic semiconductors and the other materials such as metals or insulators, which
are related to organic electronic devices. Furthermore, the correlation between physical properties and

disordered or inhomogeneous structure of organic / polymer thin films is discussed.

EAPREETF R U stst
Molecular Assembly: Introduction and Applications

F ) AT =N D FEEERICE T 2 AR L PRI IC O WO 5, HEEIRESTIE. BT
b, mRREREAR D FEREHC O W TEGR T B,

This course is for understanding chemical structure and physical mechanisms of nano-scale molecular
complex. Structure determination, single molecular manipulation, and structure design for high-ordered

structure will be discussed.

= FYE TR e fl—
Advanced Engineering of Polymer Materials

BT DG & R L OBIfRICOWTIRIET 2, 7, ENREEGDTFORFIO LYY 7 X%
T %
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This course provides recent findings for relationship between structure of polymer and its

biodegradability. Latest studies on biodegradable materials will be also introduced.

EAHBLEILF R B
Chemical Biology, Advanced Course

AR F L LTmRDIEARL R BKIRICONT, Z DLFEME L REDHBIIC O W T2 L L D
I, BHED —HRZLARNCRZE T 5 2 LI ko T, #iadEAl & L CoJGH b & LR AYFN
BEREZ T 53 2 Bk OWFSEHI 75 L iC D W TS 5

The aim of this lecture is to understand the relationship of structure and function about nucleic acids,
the most fundamental chemical substance for life. The recent topics about chemically modified nucleic
acid analogs and their chemical and biological features including the application as a drug are also

discussed.

SRR R ES[Ined
Biomolecular Science, Advanced Course

ARl L BRI EORIG H CHENAFA VT AT 4 2 ADEZTRHIECOWTHEHET S,
BARIIC I, oA b, Al 5 e L <, N A4 v I x>T4 J AEDOER. T/
FEBCYIEIRIC I D K 2 v o 7 B ol - e TG AR5 %,

The aim of this study is to understand concept and methodology of bioinformatics. The topics in this
course will be introduced as follows; birth of the discipline, amino acid sequence analysis, prediction

method for structure and function of proteins.

EEMRML 2R frFe —Ep
Special Topics in Biomaterials

ERRPEHC B U CEARI 2l 2 26 0 TR S 5 o RRICHEREVEAE (R MR O fid & BERE D BEEIC D T
LR R XY a5 5,

The focus of this course is the structure-function relationships of biomaterial, and the related topics in

biomaterial synthesis and characterization. Recent topics of chemical biology will be also introduced.

FHECFE R K E
Computational Chemistry, Advanced Course

B LEFRER AL HE & B THBEZ &O 7R, BENBEGE & Uk A 2B IREMHRZ Z
ZNOMERICE T 2REICIEL JoHtk 2 F2 BIEL 52, 2D, BARNZRICHIZEEL < fi#
wt Ly mot MG LEOBANIC O WTHENT 5,

The aim of this lecture is to learn a method to apply the electronic structure theories every issue of
study appropriately. This course provides a brief review of electronic structure theories, some examples

of application and the recent trends of theoretical and computational chemistry.
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NA X F /7 0E RTER ARIE
Nanoprocessing Engineering in Biological Systems

RNy EDF ) HEECORRIEAERICE D 4 DFaf, Flfl X =X L OnTiFERS %,
IhEEL T, MR EMESOXRBREE [Toex | L LTHEL, 2o 7 mRAMICED XS 23
Fleflfllns s T T2 2% MRS 5,

Discuss about various controlling and regulating mechanisms working in biological systems. Since
these mechanisms are based on specific interactions among various proteins, in this course, each step
of complicated activities of life will be understood as “nanoprocessing” and discuss about systems
controlling each nanoprocess. For example, a bacterium is a such nano-system which constitute
complicated processes for its life. We will focus on a bacterial system for explanation of functions and

mechanisms of nanoprocessing in biological systems and discuss about possible applications.

SRR EY R K E
Structural Physics of Biological Functions, Advanced Course

KRR T OREE & BRRED VB2 e B 12, A bl - THOEMEL ko Twd, FThH, &
T — 24 (PR e X ) 22§10 E X OB S ok Fikid. BIE, k4 29E -
MELRDF 7 27— TOMRREERFIHIC L o TR TAXI A FiEL o T b, 2006 DIFRFE
ICDWT, PIERRY 70 B RIS O g 2 o 55, A RbeE g B T o BRI i SE Il 2 LY B, BREE
R 5,

Biophysical understanding of the structure and function of biological macromolecules are the basis of
biological science and engineering. In particular, the current methods for studying static and dynamic
structures using quantum beam (neutron, synchrotron radiation X-ray) have become very effective
techniques to elucidate functional properties of various materials and substances in nano-scale. Learn an
overview of these methods on the physical principles and on the usage. In order to attain better

understand of these methods, this lecture will pick up some research topics in the field of life science.

EHEMEFER FeiRi JisHA
Special Topics in Biological Molecules

RHETIIERNTEELBHZ 2 L TR D TICOWTEH L 5, FFICER T O FEBHIGH < B3
29FL. ZOERICHE IS AL TFOKGEFE G, JBHICOWTRIED vy 7 %5HT %,

This course provides recent topics of nucleic acid chemistry, especially recent topics on the design,

syntheses and applications of the modified nucleic acids, which regulate gene expressions.

SRy FEHES R rfE
Advanced Techniques in Molecular Biophysics

BURIAE, Eaz, Bl B, 2 A ¥ —0BlR2 oML X9 & LTwa, KERTIE, A
SF. Thbb, [ FHEM] ORE &A% Z B> T 72010, BT S Wiz B RS FREEDPIE ST
ECEERD T O AN F =2 - R A 71 = X L % T3 2 LY B 1A R 0 BilGm & EERRY 7252
BBiconTilgRT %,
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In modern molecular biology, “life” is believed to be understood in terms of information, machine and
energy. This course provides an overview of the theory and practical methods of biophysical
measurements on biomolecules, i.e., "molecular machines". The main topics are the structural
determination of biomolecules and the techniques for energy analysis of biomolecules and biomolecular

assembly systems.

BRI FER RIE
Statistical Physics of Composite Materials
RO LY 5 5%, 7 & 213, BlfE— SRR, RIEMER — S cR 5 O #f i, BigrEic o
WCHEI IO R R T 5,
Statistical mechanics and kinematics of many-phase systems such as solid-gas system and phase-

separated solution are discussed. An idea to understand many-phase systems by focusing “interface” is

provided.
EELL PR e BT

Inorganic Photochemisty, Advanced Course
ﬁ‘é%ﬁﬂl - FEE O BRI L FIREE OB S & R L . SRR T A& R LAY o iR EE o 1
FEALERE & 2 OB FBE) - =4 L X — B8k L oBEE 2 E S IcEon T, T 5, &
%KWL@ﬁnw$mm~®@%mowaﬁﬁéo
This course describes photochemistry and photophysics of coordination compounds in relation to their
electronic structure. In particular, excited-state dynamics involving energy and electron transfer is

discussed Current topics on application of the photo-excited state of coordination compounds is also

included.
F / R BB E R HA &

Advanced Electrochemistry on Nanomaterials

AR TR, F/ MO —2THh 3RS/ MENTER LT, -/ MR ORIR, wifa, lfLeE
i, LR DSBS E R E Ic 5 2 2B oW CHT 5, FrciEF MLk - h—F v 5
Fa— T TTT72vDF XN XL REE o EET A ZA~DIEAG 7 & O FHE B %
FULICEEERT 5,

This lecture gives an over view of influence of morphology, crystal structure, pore structure, or,
chemical composition on electrochemical properties for nanomaterials such as nanocarbons. Especially,
the evaluation technique and the application example as electrode of rechargeable battery and
electrochemical capacitor are introduced for nanoporous carbon, carbon nanotube, and graphene related

materials.

BRI R R PR A i
Special Topics in Oxide Materials
FRALY SRR R, BRICVIREYER, MRACYIEIIE SR, BRIEOEHR : & o SRR E 2 ) b
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F. Z OGETTE L HG IS O MERTTIE, fERRE PR R IC 3 1T 5 TREE, TSI O W
TR T %, T HIC, ZNENOMEORAED Z DRI D & D X 5 I X - THRIELT 2 22 ico 0
TR d %,

This course provides crystal structures, secondary structure, and electric structures of oxide materials
such as ferroelectric, ferromagnetic, transparent conductor, and phosphors and their relation to the
functions of the materials. In addition, the preparation methods of their single crystal, ceramics, thin

films, and nanoparticles are provided.

=2 REE S RS (EREI S
High-resolution Molecular Spectroscopy, Advanced Course

L —F == A 7 uifx R L 3 2 @ een T tatillic B3 2 B MR 2 %R T %, 701
WEEDIE X o TR AERFSE~DIGHFI & LT, A4 7 vtz e, sl oW RiRic
DWTFERT 5,

Basic theory on high-resolution molecular spectroscopy with coherent light sources in the infrared and
microwave regions is lectured. Recent studies on the determination of precise molecular structures and

intermolecular interactions using the technique are provided.
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BRIA DR KA BR
Advanced Course of Thermo-Fluid Dynamics

BRI AICBEE L 72, S SR O BRIR T2 1B 2 558 2 ifa 3 5, Fric, IBMHREIBR &
WY S 7z D0—fN LR 2 R L. S04 A0 EE, EiiE, =¥ — B3 2R T5
e, RETELREZHTT 2 20 ICLERSEBITRENEEET 5,

The purpose of this course is to provide an understanding of the general theory of multi-component

il

and multiphase flows. Derivation of conservation equations for mass, momentum, and energy of two-

phase flows and derivation of constitutive equations for the conservation equations will be introduced.

IANX— R T LY i HE
Advanced Energy System

IANF =V RTLAERFEL LTI, ZAALF -V RT LS A F —REF L OBLE, b —
BNV AT L, BIANF — Wik - B & Btz TN X ViERT 5,
Treating energy systems as science, lectures on the relationship between energy systems and society,

energy economy, total systems, energy conservation, transport/storage and safety from an engineering

standpoint.
TR NF —FHAS R fifh] REE

Advanced Measurement and Instrumentation on Energy System
L —HISHEHIEZ D & LB T2 T REES IC B T 2 IR IREE, By - 1B, KT
DRE S LB LCHEEDOFHNCOWT, FHE, F50E, 7 — XU LIconTHERT 5,
Application of optical diagnostic techniques mainly using laser on combustion phenomenon will be
discussed. Measuring objects are temperature, pressure, element and its concentration and velocity of
the fluid, and also size, number and velocity of the particles in the combustion field. Principle, signal

detecting and data processing of the techniques are introduced with application examples.

BiEY R TR iR 58
Advanced Lecture on Structural Risk Engineering

A EARE DGR ZRiG I IE, 2 OREESIE R 5 U X 7 o Pl fEbT /G S IC S EE T H
%, K Cld, U R 7 OE RGN A E MRS E X REOREHI2HLY o, 3 — PRI
D THERZTV, ZhoDITIC L 2 Y 27 OERLEIC O W TEERT 5,

For the continued use of infrastructure structures, predicting, analyzing, evaluating, and responding
to these structures’ risks is essential. This course will explain the statistical treatment of material
deterioration, hazard events, and inspections necessary for quantitatively assessing risks. This course will

also provide a lecture on quantifying risk through analyzing these elements.
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MEY 2T LYsR ETCIR IS
Advanced Metallurgy and Alloy Design
EIEMEI OIS 2 SRS 2 F 7 - 7 v o 77 i K OV o BB A & F W 72 SR AT
Tk 2 2 L HNE 35, REMROME, B, SiRfrtE, RRE. iEtE, 2 ofhofg
REICB 3 2B 2l <, BRA R ICHIG 3 5 Adikat 0#F 277 2 @A I o w G 3 5,
This lecture reviews the control methods of microstructures of structural and functional materials and
the analysis methods of environmental degradation of materials with the latest analysis systems. It also

covers the problems of materials from a viewpoint of resources, energy and environment.

Feumhl T#455m MER
Frontier of Manufacturing Science, Advanced Course

Febm N LB 2 AR R A BRE L. BRZINT. fHIMI., I T %2 & T AR T 31 310 2 E WA
D RS ATEI R IC D W CRER T 5,

This course covers current topics in frontier of manufacturing science include the removal machining,

the additive manufacturing and the deformation processing fields.

FimMEINI 7' A & X F5R a2
Theory of Advanced Metal Forming Process
EREEIZICE T 2 EmMEN L 7 v+ XM L ML 7 1 25 X2 OHEREDRIRIC D W Tk
5, B 7 BTG 1T B O\ 7 S in i e R R MBSO I Tk & R 7 v 2 ZICO W TR T %,
Z DR T, BN ABRCEMICOWTERR S To ., Kni RS BEBM I O FEe B L O
Z DINTEPFLER IR THRENC O, MERIF L P 7 v e RO EALOB R bimE b s,
This course provides the theory of advanced metal forming process and the relationship between
processing and performance. Topics include advanced processing of metal, a large deformation
processing in advanced metal forming based on the fundamental theory of plasticity. In the course,
advanced weight reduction approach has been focused. Characteristic features of the advanced metal
forming process and their roles in manufacturing industries are also discussed from the viewpoint of

materials science and practical use of the advanced metal forming process.

BEDXAF Iy IR 1B S
Advanced Dynamics of Structures

PG O BRHE BT - JERUEZEE)) Icow Gl 3 2., B <d 2 RS /T o
EfEbTE. ANDORE I X 2FFOZ 2 RS, IFREIIR, A X RE 23§ 2, S RICE %
i3 3 7z DEEHREHE FIRM O e 27 Y > ZIREAIN, % AUEM ORI & Bl i
IR,

Linear/nonlinear dynamic problems for mechanical structures are explained. Numerical analysis
methods for nonlinear simultaneous differential equations as basic equations of the problems are given.
And transitions of the dynamic behaviors according to magnitude of input force are discussed. Nonlinear
resonances and chaotic oscillation are explained. To adjust the responses, damping design methods are

provided.
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FHAEE R e HEE
Instrumentation and Measurement, Advanced Course

AT IC DWW, RO HERE | ZICEIT b I NZICH T 2ES C L2 BE 9, 3. WHEEDG
HIcHAR L 725, EERBAR DM A, SO, KEEHIE - v ORIETE, FHAE D AE
2 I FHf TR IC D WT, L, R, iy e LC, 1k v oBKIEE, FHAT—va v
TOHEFHRE, 7= &L OMYHEEHNZHIcL V., ZNODOHRREEZEZ 5 T La@L T, EENZEIG
Hhz>05 & %HET,

The aim of this lecture is to give the deep knowledge and the clear understanding on the
instrumentation and measurement. Firstly, the fundamentals of the measurement, such as the
International System of Units, the measurement standards, calibration of sensors and the measurement
uncertainty, are discussed. Secondly, the advanced applications, such as dynamic calibration of force
sensors, BMMD (Body Mass Measurement Device) for use in the International Space Station, are

discussed to improve the practical ability needed for the engineers and the researchers.

EILEE > X T L L FIE T2 I Zh
Advanced Engineering on System and Control for Cooperation of Medicine and Engineering,
Advanced Course

VAT LT, AT LOGIHTAC O CEd S 2, IEREER 2 b oicid R 5, O 2T L0LE
. @7 w3 —LEHEEBETY Z - fHRREHE. ORHED Ry 2T LTk 3 2 Hlflicown T
LS %,

This lecture gives an over view of system engineering and control engineering. Broad area from
fundamental theory to applications of these engineering are included. Especially, we introduce (D safety
of the system (2) design methods of control systems using proper stable rational function matrices (3)

controller design for uncertain systems.

ATERTI R M S
Advanced Computer Organization

BAHEHE 7 L3 ) R LSO RS 5, JFEH O A D EBER CTUR 2 80: FFa it 80%) 1B
TOWE 2 BET 2, WA R EMNEE 2 KRBT % 28GR 2 V2 REL, ERERE & B EHE T v
TV R LB X ORREHEDIE LU > X 7 LD W TR T 5,

The aim of this lecture is to understand the computer arithmetic algorithms, based on fundamentals
of computer and computer hardware. The topics will be introduced as follows: number systems, parallel

computing, and arithmetic circuits in parallel.

24 sn0%/ ITER AR
Advanced Micro-Nano Science and Technology

~A4 7w F A= P ATEHBONRETEZ R OMEL I, EE), G 2R &3 LA & %
DAL H B IGHIC O WCER S 2, v FBEEICHEZ 2 NIYOR/NTikIZ, =4 70X =%
5F ) A= ZHHA~ WAL L, = AAF— G A F - AT A AN E R IR E
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LHEEINIC RV 205 5, KR TIE, ME» O AT LRICE 2 BBRICHEET 5~ A 70T
= FI AT NOBREMEST L L DI, TNO  TEMICHIET 2775 ZDISHY AT LD
BANIC O W T 5,

In recent years, engineering and science in a small-size domain on the order of micrometer- and
nanometer-ranges have globally emerged and are in a rapid growth. The micro-nano technologies are the
main driving force for creating innovative devices/systems in areas such as energy, information, bio, and
medical applications. This lecture reviews microscale and nanoscale phenomena existing in the process
from materials to system construction, and gives an overview of engineering methods for controlling

these phenomena and the trend of these applications.

BiE LIRBBEE Tl T3 RIE
Advanced Engineering of Structure and Noise and Vibration Prediction

EtLTYWEES LG LD X ) RIREIEEHR VBB L 2o T3 023l L, 3 % 85
5, RICZNO OFEZ RRT 2 7- D ICHE B & 2 a2 2 BEBEERIC O W T EEAI 2R L
OIS 5, WANTIR & BUEMT 2 T L G L, SDICEED Y IaL—va vy 7 zflio
TRE 2L —v a2 vORERLITS,

The noise and vibration problems in industrial world are explained and recognized. Then the required
technic and fundamental science to solve these problems are discussed. The both of analytical solution
and numerical analysis are lectured. Furthermore, students experience the calculation of vibration using

simulation software.

MRk IaL—va iR &7 W
Computer Thermal Flow Simulation, Advanced Course

FKERDOFEEMER E X RIC L 2BRIAY S 2 v —> 2 v 2FEMT 5, Fric, LR IC BT 2 BUEMT
FORMERCHAEERNZ DL, SO O ELMRT 2720 DTTRICOWTHET 5,

This lecture aims to conduct thermo-fluid computer simulations that target the actual industrial
equipment. This lecture gives the problems and error sources in the numerical simulation in the turbulent

flows and gives methods to solve these problems.

ETAMR—RTHAL R p¥ NI L)
Advanced Course of Model Based Design

Industory4.0 DA R TETAR—=ZATHFA V- TTAR=LHRBICOWTHEERFED 5, LI
TR AT ZE R - o B TR - T T AV F —F X U T Lot Th 5 DT X —BRIESE
LB T 2ETAR—ZTHA VRO A & BRI O W TREBTY 2 AlG 2 &I E T, RIS <
D DRFNCOVTEMAGI 2 B 1F 7253 5 BE 2 D T

The aim of this course is to understand the concept of model based design/ model based development,
which is the key part of Industory4.0. We will review several applications of model based design in the
field of energy and environment and will focus on some particular cases, e.g., hypersonic transport,

nanometer-sized ultrafine particles, and new energy carriers.
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IR UAVR7—RER PR 5
Advanced Man-Machine Interface

AN E B E DR SRR AR~y vy VAV E 72— R OWTRHT 2 L L bic, Mgkt v
S0 avikNBET 500K YV CICHGLEIC X 3 AEITHHRD 2 v > v e owT
kS5,

This lecture reviews advanced man-machine interface to connect humans and machines, various

sensors to support smooth interaction, and human sensing technology by image processing.

IR RDL A F I R¥5R Al E—
Advanced Dynamics of Nonlinear Systems

Mk - BRSO @S BT T BB 2 BV E L <. IERIERICE T 2 BIIRE) B X OHREU
IRIRE). %€ — N O BEIERIZEISR - WERIR, B BE-C ik & 0GR IC B 1T 2 IERIEEIRYEL
R L 1A ZAIREYIC O LTI S B,

This course provides analytical method on dynamics of machines and structures. It gives self- excited
vibrations and parametric excitation in nonlinear systems, coupled nonlinear phenomena in multiple
degree-of-freedom system and internal resonance, nonlinear phenomena in electromagnetic induced

vibrations and fluid-solid interactions, bifurcations and chaotic vibrations.

FNEE - FIHO-HDEET —2 VM T X45H (LI 2
Advanced Course of Mathematical Data Science for Artificial Intelligence and Control

T — 2% A LY AOEARE X ARREOILF AR OT 70 —FIGEEE RITL TH Y| FHcH
AE - WD B IC B W TlE, 2 CREROBERE % i 2 72 X 0 HIRY 22 §ilfH > 2 7 2 ORGSR ICHATE 235 ¢ &
NTw2, KGETIE, AT LHHOERETFICERZ Y TRYEDL, 7 — 294 v ZORKPFILET
DLW FEE, 742D ZICOWTHEDBT 5, T2 %A v XL - #liHlOFikEe b TF
ST & COr BRI e ARk R VR B,

The development of data science technology affects approaches to a wide range of natural sciences,
and it is expected that a more intelligent control system with learning and recognition functions will be
established, especially in the field of intelligence and control. In this course, we will give lectures on
machine learning and filtering, which are representative methods of data science, while focusing on areas
close to system control. Deepen cross-disciplinary learning by learning the combination of data science

and intelligence and control techniques.

RVEMRR R /N ELH]

Advanced Surface and Interface Materials Science

RKPLIBI A O LM ER 2 R L. R CE L 284 YL AR R o Kt 2 MR RmIC B T %
TIFRR T b ICH B & OBEM 2 X a3 B x ¢ 2 2 L2 HINE 75, £ LTHMEHE
a7 o e 2, BMEEAEROBICINT & FRBEICT) BRSO SOGHEE 78 b N &5 - AL ARy
R ICBE S 2 JSHBAfic > Wb L, JSHAACcZ 282 & ),

This course aims to provide an overview of the fundamental theories of surface and interface science,
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enabling students to understand the basis of various physicochemical phenomena occurring at interfaces.
This understanding is achieved by examining the mechanical systems at interfaces between dissimilar
materials and their relationship to materials science. The course primarily covers applied technologies
related to material composite processes, thermal stress analysis and residual stresses in dissimilar material
joints, reaction kinetics between dissimilar materials, and electrical and chemical control methods. It

cultivates the ability to apply this knowledge in practical contexts.

MREXRAWEIF— 1 ~VI I Zh
Seminar for Research Presentation and Discussion [-VI

FBREBEAED, H HT-> T B IFEHREIC O W T O MR LT H . FIFEKBEOFED Y & ic, B
FERD F & CERE L, ALEA T 21T 0, FRRBRIPATHEZIT I . BRIZ. T TOFREE
OREA R OBIRT BAREIENC X 29007 - ML & 20, LS W1 212 L, 52 ORI
FEaRBED, DEFEREIT. B O OWIFEIREICE T 2 MR 0B 2 2 Ofifikik, W IC5H O DR
HiLowTOLR— 2T 2, 2ORRKICK Y, REGE IIHABMREZ RO, WIFERERER /7%
DWTHIFZ AT, $i7- a2 MGl 32 2 L A3 AlREL 75 5,

Graduate students will give an oral or poster presentation on their research topic. Under the guidance
of advisors, they will summarize their research results, examine the literature, position them, and give an
oral presentation in the form of a conference presentation. Graduate students of all grades and related
academic advisors will evaluate the individual research presentations, clarify problems, and discuss
solutions for further improvement with each other. After the presentation, students are required to
submit a report on the issues related to their own research topic, their solutions, and the prospects for
future research. Through this presentation, graduate students are expected to deepen mutual

understanding, broaden their perspectives on utilizing research results, and arouse new interests.

J—Z—y T | Mai Thi Nghia
Advanced Course of Leadership I

FE AL E AR 2B O BERLE % 17 5 AlfE - GliHlo 720 OF Rl 7 v 777 LB NT 2 KA,
2hoROOENDE ) —X =y T, VK= TN LT EDL I T & h, EHRT
Y — X —%HD T BRI b5,

Graduate students participating in a special program for intelligence and control that prioritizes
placement of government-sponsored international students will discuss what kind of leadership is
required by society, what it means to take leadership, and what it means to be a leader in the real world.

Learn from a teacher who is working in the actual society.

==y 755w Mai Thi Nghia
Advanced Course of Leadership II

[E AL E G 222 DB JERCIE % 1T 5 FIRE - Gl 720 oRR 7' v 277 2SN+ 5 KEBiAE S, 4
RO RDONDE Y =KX=y T Ffp, VK- vy TEWB LIZEDL SR L, FEHaT
Y — X — %0 T 5kl O F 5,
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Graduate students participating in a special program for intelligence and control that prioritizes
placement of government-sponsored international students will discuss what kind of leadership is
required by society, what it means to take leadership, and what it means to be a leader in the real world.

Learn from a teacher who is working in the actual society.
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(AR PR A ]

IANF -T2 ik F%s
Science and Engineering of Energy Conversion, Advanced Course

TV F — BRI, R IS — e AR RR AL PR it o FE AR T 35 1 2 B S & e & DB
HhiconwTihrz L e bic, ZndOEMRILEERT 2 72 DMRIE B IC oW THEIZR L
mHEAT %,

This advanced course lectures the energy conversion technology, especially in the design of
heterogeneous catalysts and solid oxide fuel cell electrodes based on the fundamentals of structure-
property relationships. Some examples on material synthesis technologies aiming better performance of

these devices are also provided in detail.

H—R R TR FeiR #f—
Carbon material science and engineering, Advanced Course

X LI, MBI OREE L PIEOBIRIC OV TRR 2, KT, b 2 EHT 28E 7 1 R
DWW TR T 5, FrICHURIE M AR R R DR 2B & LEtHS 2,

Relations between structures and properties of inorganic materials are given. Next, the fabrication
processes including chemical reactions are discussed to achieve the desired properties or functions. Many

examples come from our recent results of developing of non-platinum cathode catalyst carbons.

REIF VX -T2 Il
Energy and Environmental Engineering, Advanced Course

BELE 7 ComE, KAMBRRO T AL —T oL X - T4 2D WT, ZOFH, 794 R
WG, SOGs K UCWEBENCE S 2 HERE T V. AT LK RN L7 h o TR & AL
I 72 EC R EIC O W CGER S 5,

This course provides some technologies related to fuel cell systems including design of electrode
structure, properties of the constituent materials, kinetics of the electrode reactions and the mass
transport through the cell and system structure. Progress, issue, vision in the development will be

summarized.

NAFTV =T Y TR RiE

Biotechnology and Bioengineering

AR H FFEEEATT 5. MAEY-CMilds X Ol R % EARMEZ w7 7'e 2 X DEEEZ N
5L LbICT U ATGEI DO DIERRZFESR, 2 NoDTBRRELZLNAFT 7 /0T —%
BT 2, AR AU E RGO R FIR VRO K 2 E 5 L &b ic, F8BE, KL~ DL E T
MRS 2, LET 2O 2 DE MR 208 & BEMEBLICRE OBl %2 .5,

The aim of this lecture is to understand characteristics of biotechnology and bioprocess using
microorganism, cell, and enzymes, and study the indicator for a process design. While studying a

biomechanical material, the feature of a biochemistry reaction, and the foundation of the usage,
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fermentation and chemical engineering development in water disposal could be understood. We would

understand chemical engineering by using biological catalyst.

WNRIBIRIEYSR H: ]
Advanced Engineering on Micro-manipulation of Biological Molecules

WUNBL TR T OHEER 20 b DR F DIREICH 2 & ZDHEHICOWTHEERT 5L L i,
BEDY 2B T 5 72 0 Il TEATIC OV T GRS 2, I Hi, 10T OBI% - BIFIC X Y AlhE
73 o TR IC O VTR T B,

This course provides principles of detection and manipulation methods for particles and molecules are

discussed. Techniques of micro-fabrication and the applications for analytical methods are also

introduced.
EIE DR RN g %z - fll et

Special Topics in Separation Chemistry

WE DD EAR & 72 2ALFSIEZ RIS L. % 0o 2 BHE BRI R 2 1 2 @R ic>
WTER 2T RS 5,

This course provides methods for the separation of materials by chemical reactions, and the separation

of trace metals using chelate extraction is designed on the basis of the concept of HSAB.

RIBRIE T 245 e B
Special Topic in Environmental Engineering, Advanced Course

FK B 4 il 4 20 KIBEBR % FEAR 3 2 72 D ISR ] R 7 KB 28 a0 K BRES IS 10 25 1 B b B BB
iz T2 RE L, REICERFICLELRZ ZTTPHEBZ BN T 5 & &b ITRRFRtS, HRMTA
B L E AR DI~ 1 72 Bl D 75 2 Bl e ic O W CRER T B,

Current technologies for water/ wastewater quality control are outlined. Elemental technologies and

systems needed for the creation of a recycling-oriented society with a low impact on the environment are

discussed.
BERT IR INEE T

Structural Design Engineering, Advanced Course

T RGO FERE, FRICEAICEE ARG A L E L T2 CTEHEER K Z R L Tw 25
iy 22—y a vEikoRFMK L LT THRERE] 5 2, EF, LARMEY) OREHER IIRERD
kG2 O ERERBEREGHIRAT L 2205 0, FET AT H 2 WM T2 Ty i
T E L  OEANHEED ZRIERE 2 ERIVICEHI L 9 2 T FEIC L > TR kb s L 5 i
ZoTWd, 2) LIEHEREZHEZ, BEY I 2L — > o vEdho BRI 2 M 1<, 2 OMERIFEIHO
Al 2 BTS2 & e bic, RE~DICHITEL SROFEICOWTHEZED 5,

The finite element method (FEM) is well known as one of the typical methods to solve highly-
complicated engineering problems in civil engineering field. A recent change of design procedures from

specification-based design to performance-based design for infrastructures has promoted the sudden
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spread of more rigorous design frameworks which can be applied to the latter procedures. Considering
the above, this course includes the discussion of the application of the FEM to practical engineering
problems as well as the demonstration of the numerical analyses based on the FEM to achieve the

performance-based design.

HERERIE T 455 HH WIE
Geotechnical and Geo-environmental Engineering, Advanced Course

T D SHERZEENCE S 2 BT OB IC OV TR 32 & & b ic, HBRERIE T 0 R OhE I
DT 3 %,

Recent development and advanced topics on mechanical behavior of soils and geo-environmental

i

technology are presented.

RIBIRIE PR E2 SN )
Environmental Hydraulics and Ecology, Advanced Course
?ﬁiﬁé@f%i%@ﬂ%@ RED T2 DDA AT LB RERT B 720 QBRI & F 20T & RS
%o BARRICIE, W) 2l e L 7= U O /KERBT D HE 2. 75 A IESR & 72 2 PR, {L-ARVEREE & 4B
G SE S @Fa'glﬁ’%\ BRES L A EEE, AR ob CoEY L REL L Of%b Y HAMER IO W TFE
ERE
The course objective is to understand ecology and hydraulics fundamentals for river basin management.
The lecture presents 1) the relationship between habitat suitability and physical, chemical environment,

2) concepts of ecosystem in rivers and 3) applications of conservation and restoration for river basin

management.
KEHRT R sH BE

Disaster Social Engineering, Advanced Course

FAASEE IS T 5 RO, BIER, IEE S 2 T AIc o Tl 5. HABURD 27 b 1,
KEITHRF L 72 Ao DRI 2 H T35,

This course is to study the social measurement and policy against natural disaster around the crisis
management, mitigation measures, disaster information system and the psychological characteristic of

residents against natural disaster.

Elfk xR E RGBT E PP B - PHEF B - KR AR
Energy Conversion of Coal and Biomass, Advanced Course

BAMREI AL X — L IN M = 2RO h CIFED R D % AR s & O RRRRE
FICERNZH T MBI L LTOFRT Vo v VR CNb ZREICHAT 5 720 Ozl e, wIiA
g3 BRBE. 77 2L, WAL T & D BALERE O JFER & RFEUC O T Rt O BANBAFE B & B ¥ 2 78 A3
bili~3,

This course focuses on characteristics of coal and biomass for energy materials and current energy
conversion technology of them. It is lectured as follows, general characteristics of coal and biomass,

pretreatment technology (drying and pulverization), combustion, gasification and liquefaction.
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IIE) e e RIAE
Applied Analysis, Advanced Course

BB T 2 2ZMBAR & AR & DB EERBIE I O W CBIBIT AR B o 5 2 L &
HEEE 32, IE#ESKHBARO 1 DDfkik L 72 % Wigner B O ZHRBAR ICHE 5 EEh = (F 3 % BT 5HAE
FZR~ZH 5 5 244 % Hilbert ZE[H] IS TRERT 2 L & b IC, ZOMWHICOWTRHEERT 5,

Give an overview of Wigner’s commutation relations in quantum mechanics and the related integral
transform from the viewpoint of functional analysis. Understand the basic concepts of unbounded linear

operators in Hilbert spaces and integral transforms.

YRR R A ARk
Topics in Mathematical Analysis

C DIZHETIE, AT BT D Tk % W ORI IREERR 2 5did 3 5, Bl 2 1E, B 0% E
ifiiE. BREHS KT 2 B OB e R T 5RO RMZENT 5, 20X )i, BIRE S ORE%
ZF O ILET 2 BIRE ALY 5 . W10 T FHFENT IC X 2 BUBILEOT R Dk 2 2 O 2 0 Fik
% FEJE X & CIRRIBIEBUT X 2 B il 2, fi\vC. BT O FEIC X 0 HEOF S
P TR T 2T 2, k. LEGTFRAETEESHT 20T, wiho 7w 77 4
DFTIETH kR TDH %,

In this course, the nonlinear dissipative phenomena are described using harmonic analysis and
functional analysis. These phenomena include particle density and flow velocity dissipation. First, we
solve several linear equations using harmonic analysis. Applying this technique, we rearrange the initial
value problem of nonlinear equation to the integral equation. Finally, we treat several nonlinear

dissipations using the technique of functional analysis.

IR F R EA SRS =1
Applied Algebra, Advanced Course
FERP L UOT A A7 7 v 2 EBGHOBEREICOWCTOMEZ FED 5 2 L 2 HIY & L =AE R
DHRfET — 2, B RS AR AL, Bk, MR, by — e E oA Th 5,
This is a fundamental course to indeterminate equations for understanding usefulness of the theory of
groups and that of diophantine approximations. Equations of the following curves will be treated here:

the unit circle; hyperbolas; elliptic curves; Thue curves.

RS AR R i —%
Differential Equations in Solid Mechanics

WA BN 2 Mo 7 RE . BRI A R, B R 2 MR, RO RERL, fi# D
MEORE 2@ U<, BN A 3T 2B o BEANMIN 2 G 3 2, —T5. MO—EO M2 5 i
Wik WE % HREK T 2 B~ 7 4 —F Ny 7 b HIEL T 5,

We study differential equations in solid mechanics, namely, elasticity equations and elastic wave
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equations. We construct their solutions and investigate the properties which those solutions possess. We
also consider inverse problems, i.e., the problems of reconstructing unknown parameters of elastic media

from partial observations of the solutions.

BEF T ESR B
Physics of Electronic Materials

HLRTHIRRE O ML 2 H E 2. T o4 2 @mEREFMEICE T 2B LU Z DR 28T 2,
NI, T EE 2 G HTR R DR D TR WIEIRE T - 6T 8N4 AL BEET N4 R TOJL W HEK
b7z b,

Based on a student’s understanding of the lecture in the master’s course, we teach the study about
further high electronic materials and device systems. They cover from basic materials science to strongly

application-oriented devices.

BTN R TSR el %=
Semiconductor Devices, Advanced Course

PERICE T 5 F ¥ ) TOREHR, pnBEAICOWTEE LK. N F—F 5 v YR X OHE
PE - BRI, Y MOS ERERIE Y X7 LIcBE T 25 5B F v THEOR/MED 720 it
RO 7w 2 CE D X 5 mEREHEHCHIEHKA L DN TE 2 #&KT B,

After reviewing carrier transport phenomena in semiconductors and pn junctions, the lecture covers
the static and frequency characteristics of bipolar transistors. It also addresses signal delay and chip area
minimization in MOS integrated circuit systems, examining the design principles and circuit

configurations adopted in each generation of process technology.

FeimatRl N TR R BN T K
Fabrication and Metrology, Advanced Course

B EOEMEL R 2B TR TEFOEMERPLE YL &0 X 5 ICEHONT S 2 2@ B 7o 5HH
Bz BET 2720, 7'v — 7HMEL, JTTRONEE LR EICOWT, 2o OJFB, FEGR T B3I
& FEEWMERT S, SICX Y B DFHI RN OEEER CICH I 2 S ic 0T 5,

To understand advanced metrology and analysis of materials and properties in electronic devices based
on electronics and informatics, this course covers theories, elements and procedures of advanced
measurement system, such as scanning probe microscope and elemental analyzer. Then, the advanced

knowledge of metrology and analysis from basic to application are obtained.

ERITF%wm AR T2
Advanced Medical Engineering

ELEDORBIARICOWTHERT 5, BRI, AU & O ESHEmEEE Z I L 72 AL
i D ERE & ICHEAN, 2 LT b ICRHBANOFFMIC OV Th iR T 2, £/, ¥4 78— L%FOD
FERRIT AT — A F v e — LDFHH - FIEIEANIC D SRS - IR FE~DIGHIC D W TRl
ERE
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This course lectures on advanced medical engineering, specifically on a basis of the artificial internal
organ technology and its applications such as an artificial heart using electromechanical devices as well
as the details of their recent progresses. It also lectures on an advanced ion beam measuring and
controlling technology such as a high-energy ion microbeams applied to the field of medical science and

technology.

BT - BWEHIEITA TR faA 3] - e #Hah
Electronic and Mechanical Control Application Engineering, Advanced Course

FERTEHIE B SRE 2 D7 Py X FllflEGR & 2 DG Ic oW Cipdh 35, =2 —F 0%y
b7 =27 HBELHINIC DO W TH BT 2, 72 RO DFKICONT, ﬂﬁf xalFH CAD
FHW/ZY T2 —va vITX DR,

Advanced control theory such as nonlinear control, adaptive identification and its application are
discussed. Intelligent control based on neural networks is also lectured. These methods are demonstrated

by simulation using CAD software.

=R 77 AT YBEER e s
High Temperature Plasma Physics, Advanced Course

MG HE HiE L 2. ST 2EHESA LAY 77 X~ EERME 7 7 A~ & xif e Lz 7
TR ONWTHRT 5, 2%V, T I XD R OLEN, 77 X~ hoshs X Ok
R BRETHDS, WHOGERT 7 XHRICONTHHNT 2,

Students learn about plasma physics in high temperature fully-ionized plasmas confined by magnetic
fields and inertial confinement fusion plasmas for nuclear fusion reactors. In particular, equilibrium and
stability, waves and transport in plasmas are discussed. Recent high temperature plasma studies will be

also overviewed.

BEFEFIFNR T HA
Quantum Electronics, Advanced Course

exr 2 bu=272] LI HORPTD, %ﬁ@iﬁ%ﬁﬁ'ﬁﬁﬁﬁiﬁixﬂﬁﬁ%@k
o T b, Rl Tl Z 0O ORARIAE 2 i3 [IERIESY: ) DRSO ez 7 48] ZrEic
REHT, X OIS X U5 RO BB & £12 DWW TR 2,

In optical electronics, technologies for generating, manipulating, and transmitting light waves have
become increasingly indispensable. In this lecture, we focus on nonlinear optics, crystal optics, and
optical fibers as the core technologies underlying these functions, and we examine their advanced theory

and prospective future developments.

Fm7 0T 7 Iy TICRANRE =im ZEF] - Sfh RS
Programming Applications, Advanced Course

BFHHGEE ORI L 5570 75 Ly /L & 2 L — 2 Hnc oW Cillib T 5,
FriC, BYElEgD C 7' 777 LI X B T LR TR, L7, X OIS TH 2 ERblEGEY — 1o
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For obtaining basic skills from theory to practice in Electronics and Informatics, analysis and
visualization techniques of physical phenomena are discussed via C-programming. Theory and design of

electric circuits with EDA tool are also lectured.

Fe iR BN IE R R RE FAT
Advanced Engineering on Electromagnetic Wave and Information

BRI DI MRIcE L 2 IR 2 72010, B O BHEIRENTE IO WTGEER S 5. BAERICE, AR
AR EEE (FDTD %) ZHu0ic LT, Sl B % v 7208 75 S SR s, 2= EBIECE
Fy AT P AENTIE R EOME 2R T 5,

The aim of this lecture is to understand information transmission method for advanced engineering.
The topics in this course are finite difference time domain method for advanced numerical analysis,
equivalent theorem for near to far field transformation, calculation of space transfer function and

spectrum analysis.

FTEMEEE e e
Computational Intelligence, Advanced Course

M R E BB D IR % 7o § 8 & — VI DWW T, % ORI (R4 XEHEER, ROHEE, ~
A ZHEE) % JFEE D & RARIICHEE L, BRI EN TR, ¥ 2 XA F ¥ —@ila & ~oItH I
B ol 22T, fkAZEHNPHRICCHT 272002 ERT 5,

Pattern recognition forms the technical ground of intelligent information processing. The aim of this
course is to learn systematically the basis theories of pattern recognition. This lecture will deal with
Bayesian decision theory, maximum likelihood estimation method, Bayesian estimation and their

applications in various fields.

Iyasky b s tRBE Rk
Applied Physics, Advanced Course

Lo R EZsARRTIL L b=y R b B R OWBIC oL CHET 5. RO
3. BTG, BT X4 F 37 2 RS KR TR O FESE N5,

This course introduces the physics of materials used in electronics and optoelectronics. The content
of the lecture includes electronic structure, lattice dynamics, optical properties and techniques for

analyzing electronic materials.

IR IR R =i - BRE RS - 51 Rk

Mathematical Physics, Advanced Course
BTHHRAROREZLRT 2HEICOWTHEE L, XD ICBE LR FOEREERT 5,
Focusing on topics of quantum many-body physics, we shall discuss theories to study quantum many-

body states and basics of mathematical methods used in the theories.
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ETTE#ERAE L — LR R A
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

e v — L OBELEIR, FYLA R s K OISO WG 2, BELE T A ClRET & DM A
ME XA FERICO VT, BYL AR CIIB M O JFEE & @ ffael. A A4 v HEL ek
B, BRA AV e — ZBEBEO R IO VT, IS T IEBEIIN L, SRR, SRENA A vy
Lo CREE S 5,

Basic scattering for charge particles, their typical equipment, and their applications are lectured. In
particular, the collisions of ion or electron with atoms and their energy deposition, electron microscope,
ion scattering spectroscopy and focused ion beam (FIB) system, and nano-fabrication and evaluations
using scanning electron microscope (SEM), probe microscope and high-sensitive biosensor application

are described.

EIEERaREE - kR B
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
XHr - B A% R L 728 TR - GHEI R e o GGl 3 2, R 2 & . IERREFIH L
T AHIE RN £ TD X%, OQBEFMEIOEEME L ICH ., OWHE & X#, BEHROHAEIEM, @ X#H - K1
ZFIA L 7 AR - 510 O SR ATHR,
Measuring methods for characterization of electronic materials using X-rays and particle beam are
lectured from the view of basic theory and accelerator application. (1 Electronic materials and their
applications, (2) Interactions between materials and X-rays or particle beam, (3 Research frontier of

measuring methods for characterization of electronic materials using X-rays and particle beam.

ELESEE/F Y E—LICHAIZSR =0 #X
Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

A v e —LZIGH LR DT A R T AR O W3 5, FEERGR 2 & 734 ZIGH
Hili x CoINCHEIF, 37hbb, OF A4 R TEICET B 4 4 ik AT, @8R, @YHkRE
TANAR OERA v F. REHREGE. 74020 E), @EIENT A XL (71 F=v Z7fEMa L)
ICOWTRRLS %

Photonic device engineering using ion beam technologies are lectured. Broad area from fundamental
theories to application technologies such as ion implantation technologies for device engineering, optical
waveguide theories, functional devices (switches, modulators, and filters), and advanced photonics

(photonic crystals) are included.

EA - /™A FEHER ILH BE - R =
Advanced Topics in Biomedical Measurement

ERAXA—Y VY T BIXUOANA vy v P OREEE 7 2 S REIR & N A 42 v 3 o JFE % 3
fE L. EERER K N A A ' v BRI BN 2 )M U 2P IC R R AR 2 B15 55 2 & 2 HIY
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The aim of this course is to develop an understanding of ultrasound imaging and biosensor detection
principles, which form the foundation of medical imaging and biosensing, and to acquire the knowledge
required for research and development that applies ultrasound imaging and biosensor detection
technologies. Specifically, the course covers sensor engineering, signal processing, image engineering,
electronic circuits, as well as the structure, fabrication methods, surface modification techniques, and
detection methods of biosensors. In addition to theoretical foundations, recent research trends and
application examples are introduced to cultivate knowledge applicable to research and development and

to foster a comprehensive understanding of the field.

BEFE—LA A=V 0A CIE L N R b 2
Application of Quantum Beam Imaging

PIXE,PIGE Z fl\ 272 4 A = v Bl & % 3R #RD 0 15 5 4 5 fllENHES X#RE T v — L4 X —
TV IEANE, Rk T, EYE - AP - BREEREE - R - 3 o i3 e B 9 5 A
Bl E~DREFHZHF I NS, HETIE, KB oA XA -V vy i ziER L. ZDJFiH
LPERERHIE. B X ICHICOWTERT 5,

Imaging techniques using PIXE and PIGE, or bremsstrahlung X-ray quantum beam imaging
technology derived from particle beams, are expected to find future applications in medicine, biology,
environmental science, agriculture, and even humanities fields related to cultural properties and
archaeological sites. This course will lecture on cutting-edge quantum beam imaging technology,

covering its principles, performance evaluation, and applications.
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BTZERVH—F7OFR—H¥)  2HE
Advanced Research Proposal

BT 0B O Jeimit T IC O W TIRIL WIS 2 Rz ¢ 2 2 &, BT n¥ ks Rige 2880 %
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International Internship
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% BFTIC BT, HEEIC X B ITESRRER. IO & Ot - SEET W, KFETa a2 =T —
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ERRBA 22—y T B2
Long-term Internship

BR L 72 PRz R I W CRENICEMT 2N 25 ) 2o, FRHFEZ2E0 T3 » HEEOR
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HRAMBE D B ER PR B - ok R - B OASET - 2R WY
Basic Training for Being Corporate Researchers

REAFEEZ bic, tha ANe LCoiMN & HERFICE T DHIFEHAEE & L TS 27201
DB AF vz, n— AT A v B e S LERT 2, MiEALEICLE R, - =—7 7
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Mainly from corporate lecturers, students will acquire basic skills as a member of society and the
knowledge and skills necessary to play an active role as a researcher in industry, using a lot of role-playing
formats. This course provides an overview of a series of corporate activities necessary for value creation,
including planning, research and development, production, and sales. In addition, students will learn how

to think when creating value in a company.
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=S5 Y N A e A - B AN
Entrepreneurial Training Course

BELZEZTVDE, H5VIIEENTOFHERELELZHIETE 2 ELNRE LT, #i7 2ffifl
GRS 2 2 0 IC BB EBAB BRI 5 2 L e HINE LT, HEICSEr=—7 T 4 v
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This course targets students that are trying to be an entrepreneur, or a person in charge of new projects
in a corporate. In the course, you can learn marketing that is needed to be commercialized technology.

In addition, you can also learn corporate strategy. All classes will be given in Japanese.

ERMARY -4 —> v TR A Wiy - BHEE JCik
Leadership Development Course

PETOMEMABTMTICE VT, FEHINEG ) XL LTY) —X—v v T %L -0 0MinxH
fEL., EHO N Z5ZH L., O N7 + —< v A LICEL 72D DA FAITOWTH S, T 724k
ANEfTE 2 B AR L, iR 2z >0, STMEnR L, AREL N2 HICE T 5, Bl L s, fEzE
L CHEZED S,

Understand the theory of leadership as a trusted leader in the R & D department of a company, and
learn the skills to draw out the power of others and improve the performance of the organization. Also,
understand the organization and human behavior, build relationships of trust, point directions, and
acquire the power to guide people. Deepen understanding through case studies, exercises, and

assignments.

EEK S O—/VHRERSSR #Hon XF
Basic Training for Being Global Corporate Researchers

NI E L2 EERN A RRGEE - 7L A v TBER RO 5, 72, iHh o 729
T B DAL RZ B CE 2 X510k b, F. EERICHI TR S 2 720 OEEITERIC
DWTHEHI 2 LA Tl %, REERFTHLILOFER I T N THAFE IO S,

You learn practical English conversation by role-playing method. The course will also make you
understand multicultural background. Additionally, global job hunting method will be introduced. All

classes except for practical English conversation will be given in Japanese.

BAFEDHE | i AR
Intermediate Japanese [

PR L VO EEZGA IR TRNDZEKST 2, b T, PR~V DIGEHEHE % v CIEfEZ
XEZELTES L5192, HRFECIZ2ERNOHMBEN Z2FHD, ala=r—Ya VEENZHK
THILICXY, RARCENTHEECMEES 2 XE R T2 HAHEREN Z2ES 2, 2hicky
Mg A iiGz i 6 2 L 2 HIET,

The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In

addition, practice to make accurate sentences using intermediate level grammar items. Students will
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improve Japanese reading skills and acquire high communication skills.

BAGEFEZI KA BT
Intermediate Japanese 1l

HIR L XNV OXEZHGHA R THRNIZERT 5, HbET, FiL Vo 3GEEE % W CIEfE X
XEZELTEZ L5132, HRHEICX2EROBMEN 2 &mD, ala=r—va VEENZHK
T LICEY, RACEWTHEECEED 2 ZFE R TR HAHEEN ZHES 5, 2hicky
M = A G2z iR 456 2 L 2 HIE T,

The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In
addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

BAFELR | KA 1
Advanced Japanese |

Ev N0 EEF 2 NRIC, FRRRAEICHE R HAGEORREZ X b IciXd, 72, FERoE
FRICHIE 2 B &, HAME~OBMIBICLE L 72 2 @mE L AR OB EZXN %,

This course is for advanced learners of Japanese language wishing to brush up their skills necessary for

the latter half of university study and life.

BAREL®ZI g AR
Advanced Japanese Il

FL R0 EEE 2RI, EMNREE IS E R BARGEORKREZ T b IcfiEd, 4. kot
FICHEF 2 B &, HARMBE~OBMMICHE L R 2 EmE R HARERNI OB EZX 5,

This course is for advanced learners of Japanese language wishing to brush up their skills necessary for

the latter half of university study and life.

BIPMEsEE Eoes 4=
Seminar in Specialized Topics
(W8 - AP T
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I EDEHEEITD .
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BT PHERRIER EHE
Experimental Research in Specialized Topics
(W8 - LB T
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ETTE#ERAE L — LR R A
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

e v — L OBELEIR, FYLA R s K OISO WG 2, BELE T A ClRET & DM A
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Basic scattering for charge particles, their typical equipment, and their applications are lectured. In
particular, the collisions of ion or electron with atoms and their energy deposition, electron microscope,
ion scattering spectroscopy and focused ion beam (FIB) system, and nano-fabrication and evaluations
using scanning electron microscope (SEM), probe microscope and high-sensitive biosensor application

are described.

EIEERaREE - fHllksem B

Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
X - KLF62 R U 7o ST AERHT - SIS 5 Calid T 2., SERERGR A & . M 2 M L

T AHI BN £ Co X%, OFEFMEIOELEE L ICH, @WE L X, BERBOHEIEH. @ X # - Kt

M2 M L 7 3 POREHE - SHE O R ATHR

Measuring methods for characterization of electronic materials using X-rays and particle beam are

lectured from the view of basic theory and accelerator application. (D Electronic materials and their

applications, (2) Interactions between materials and X-rays or particle beam, 3 Research frontier of

measuring methods for characterization of electronic materials using X-rays and particle beam.

ELESEE/F Y E—LICHAIZSR = /X
Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course
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Photonic device engineering using ion beam technologies are lectured. Broad area from fundamental
theories to application technologies such as ion implantation technologies for device engineering, optical
waveguide theories, functional devices (switches, modulators, and filters), and advanced photonics

(photonic crystals) are included.
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ETE#ESRTLLHEI RS/ 1UH 2
Advanced Engineering on System and Control for Cooperation of Medicine and Engineering,
Advanced Course

VAT LTH, VAT LORIHITHICOWCEEIR Y 5, B2 hOicd~, O 2T Lo e
. @7 v —LEAGEBRATI % o 72 WER RGEHE, O %2 > AT LT3 B ilfHlic O wn T
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This lecture gives an over view of system engineering and control engineering. Broad area from
fundamental theory to applications of these engineering are included. Especially, we introduce (D safety
of the system, (2) design methods of control systems using proper stable rational function matrices, 3

controller design for uncertain systems.

= A E R ER R R R bR %
Scientific Basics of Medical Imaging

PRS2 & 0 PR BARE L. AR RE IR BN 2 BT 3 2 72 0 FAMRIE M Z HRy & LT, MRI ©
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This course provides basic principles of a nuclear magnetic resonance as the basis of MRI, a digital
image processing, and optical imaging probe techniques from the scientific point of view for the

development of Medical Imaging.
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GUNMA UNIVERSITY GRADUATE SCHOOL GRADING SYSTEM

Letter Grade Evaluation Criteria
A Distinction : Outstanding performance
Pass B Merit : Above the average standard
C Pass : Generally sound work
Fail D Fail : Insufficient performance
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