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Special Topics in Applied Chemistry 1
IS AL 5T 5T O FERERY 7 FIFR R L OAR T & FAE 12, I OBFZECR R IR DT REMEIZ DWW THA,
The course introduces the fundamentals of the applied chemistry, and covers the latest research

results and future possibilities.

I A 1t Z % B 8 & I KHE

Special Topics in Applied Chemistry 1T
IS A5 55 O FEBERY 70 SR 2 F L OB % FEBEI . BT DM ZEBER R IF R O MR IZ DWW TR,
The course introduces the fundamentals of the applied chemistry, and covers the latest research

results and future possibilities.

4 ¥ F O# 4 F ¥ R BN AW - AR RS - L E—
Bioorganic Chemistry, Advanced Course

FHEOAALFETHY o 72K+ %2 LD FEMICIES S 20 9. ERNTOS OIS & AL
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TEHELEE 2 RIZITERRL R T F FOLFEERTE, BIBICOWTRER L Ikt E ot
DWTHHT %,

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

1ba s E e L CEGHROBRE HIET 7 I AW NNA T 0V —DRICOVWTRIFDO P E v 7 A
ZHNT B NTF N, MEH L EOEMEBEYE & A7 ALFE T 0 — T O AR EY TR, EFERIGH
e EIZOWTIHRHT %o ERGTFOILp 2 B E LA ZEIC O W TERB 22T TR
ET AL - EMFOSBEREIN 2 E R T2 H o5 LR HE T %,

This course will provide an overview of chemical biology through the recent research topics of

B
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this field as follows; synthetic method for chemical probes, based on biomolecules, biological and

biomedical applications of chemical probes.

2 F &£ B % B B HH & - 7R F5—
Molecular Biology, Advanced Course
Y NTBEOVERBTE E 0T LNV THRT A 2 LI FDOERIEPICHICUETH S, ¥ I EHDEE
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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.
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Advanced Topics in Biomolecular Science
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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

AW AT AL B X ORI AT I B 1 2 BRI IITED EHH EEICBE 2 E 2 T2 RS 5. B
REIZIE, AP TIEESKE), 1 A4/ 7 vt HA A =T 2 TR EIZOWT, RPIIHEREI O
i, TS, YR B X ORI TR SO WT|EL T %,

Basic concepts and recent progress of bioanalytical chemistry and surface analysis are discussed.

B

i 56— - Md. Zakir Hossain

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.

=S ¥ 1t 2 i
Advanced Quantum Chemistry

REROFE TR, D FEBOE B - BETIF L0002 ) S50 FEROMEIEHIZD
WTIESS 5o RFTIIDFORBBEBOMEDE A OWRBBEBOME L R 2L 2RT. 71F0OE
FIRFEIZEBIC L VOB FRELESY) , MEFELTEZ T2 L 2HIT 5,

The aim of the first half of this course is to learn quantum theory of molecular motions, its

®
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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.

9 F OB h F B R s fe - R AR
Molecular Reaction Dynamics

b5 FUCREE QB /AR S i, FUSHEE B3 2 Blam, ILHdERMUS . BRIUSHEER . T4
VF—RBE GO L IGH BRSO & ISHIZ W THERT %,

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.
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Molecular Spectroscopy, Advanced Course

DF  DFEREGEROBERLIEE ORI R & 21 E 2 K72 010 e O PR R FERT IOV ThE
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TEICBIT S RV - T~ CEEL 50 - ) Y A 2 aik, RIS & V2R RR & iR
ST

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.

_11_
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Advanced Organic Structural Chemistry

O A RS BRI EOFBEEEICBT 2 EE LIS OW TR L 724, AR
WHEALFOBEI S, ARIEEEDE (B, 703 X28), AEISOLIEDE. ARESEWE. G
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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

HROEREBALFOESRZE T2 BRESICOVWTESR, ERNAEL LT, BESREMEZ F\w/:
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B, BWIELD Ny 7 & UTRIRIE R BRI B OS2 S22V TH RN 5.

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.

v O/ A E B % F R AT Bt - MR 2
Advanced Course on Genome Medical Science

AEHTIZ, 77 2 RME 5% EORBEFSTIFIZOVTHEKT 5, 7/ 2R 22571 v 7
AR THBRIH O X 71 = X 2 & 2 OGS & B EEFSRE, ERTIHREFT I OEREN 25738, BE O
FEEL PUS A, RS PE. FE AT & &2 R TIEIY) BT

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.

(R e]
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Seminar in Specialized Topics

fbze, WERS, B, FRIEHAICET 2 8m i 2 e 2 5 0N, Bl O 720 12 LB 2 A

b
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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.

B I % % M T B LY E
Experimental Research in Specialized Topics
YR YRS SRR B 2 G i 2 i 78 Tk 2 R I A 872012, R B R o if7EsH
A & W ERE & IR L T PRI AE - SR - AT 2 OB 2 T B RS OEREEE ) 1T %o
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.

_13_
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[2 7 #HFH]

o B ZE R B & I BLIG 75 3
Special Lecture on Material Science I
BT - MBI OREBEN iR e L IS RITOWIRBR., 20E 2 T EFESR,
This course outlines the fundamentals of polymeric material science, and the current topics and

research achievements are explained.

R R ZEHE NS & I HI%E & - 7T KA
Special Topics in Materials Sciences 1T

BTN, TS L E QIR ON ML ZHTH D . TEMICATREMETH L. Rk
Tl @O FMEOEAGEI B L OB ERAT A & L CEEm 2 SR X 2 0 Fa s L OHEE
NMR HEEATICOW TR § 5 & & b1, Tl U TEMATUE L SN L MEBIEE] % &4
\J % 720 DEREMA 2T o

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.

Mo B Z % M B & I 73 AR 3 iy
Advanced Lecture on Materials Science 1

AT A F —FIH O 720G H S N2 IERE B RSB X O3 — 8RB B D W TRl 5
bo TN AEEDB I UHEEOBATEEMEHBEIE, KA/ T —2PBRED 2 — )V &M
MR OM R B & OE FURT O FFAE UM B R RE 1 3 X VBN 2 i /e S & 5 720 O #FG
BELUHERGT 2T %

This course provides application methods of the non-ferrous alloys and the materials used in power

N

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.

B Z R N B &N * oE
Special Topics in Materials Sciences IV

REPEHT, 2 DTIR, REafaE, L, MAUEE IS X o> THA 02z B L. 1RIA IGH
ENT V5o REFK TR, M B ORIEmOBAT. HA, ICHENZOW TR %,
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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 present the latest technologies, knowledge, and application examples of inorganic

materials.

€ BE o B I % B & HERE] BRI - /il ELF]
Advanced Metal Materials Engineering

HEEHTRHS £ OBBEM RN S 12 2B 5 L ARSIV T, BRI L ZORBBRT £,
MERGET - BEERGTOZE R T B L UOMEEEF L2 HGmB L LYV » 6#%R T 5, S50, &
EFEL O FUH A O FEEH GG 2 BESL L . HEMEORGETIE. FHBUG DT, B S O R
B L OHIEEICOWTHERT 5,

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.

B OB M B B ZF 8B W FUA HE - a8 ]
Inorganic Material Science, Advanced Course

GHL S S E R AR R A OATEE LR 72OV LN T WS, K#ERTIE, [
PRI R ORI EBRREIC DO W C ORI 2 A BG4 2 L 2 HIEL LT, REME S LURER
EFPE ORGSR, AU, B, R LA EI2 oW TR S %,

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.

F B T ¥ B 2 B B MR RESE - K EBA - B SeP

Advanced Organic Element Chemistry

(EBFEIZ) 7 A FeGlbeWicon T, THEFEP LG, ML LTOICHE T, K<{brh R
TS B 72, FEROPTHMROED T, v ) 77 v T7ONE IV CTOWGER B %5
HIZOoWThfin s,

(RHE#EHIZ) KFE-MBTE (VF T4, 72T A ATH#R TAFR Vv, ERE) #
Frofbat CABILTHRILEY) oG, 8. USRI D W TORIRIICEFL T %0
(BELAERIZ) ARBITTRILEY 2 Hn om0 Fa e A I TR LW 2 s ICH 2551
MEHIBI LT, SRR 2 T S &0 TS 50

(Prof. Unno) The basic, synthesis, and material application of silicon-containing compounds are

2

%

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.

(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.

= 9% F KR OB oM I % R AL - BRI A - HiEE R
Polymer Processing

9T TR B IS S B 7203 A L TFEIC L DM SN 5o @0 F ORI T3 &
HRGOUE 2 RET L2 EELBETH L. & TORIEINLEL L O T8 2 BE T 5 12082 &
MOREANTE, BILTZNS 20K L725Em TN A2V THERT %0

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.

BWERAABRESFEENER W S - T OGIE - R B
Environmental Purification Technology Using Ionizing Radiation, Advance Course

B — L% EORGHZ R L T2 - KPICAER S E72EEROLFEUSIC L) . FEd 538
TG % 3 - RT3 A E . F 2RI TS X 2 FELRSOWAEH L O A5 o g 12
B 5 B L ICHICOWTHERT 5,

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.

EFE - LFAEEMEMHAIRSSR JNE (s - 1A R - Zhao Yue
Advanced Course on Quantum Beam Application for Creating Functional Materials

BT AL BT X, y B loET - 20WEB X O0WE - MEHNC T T IRERIHRIZD
WY 5o $72, BFE— 2R LA - BRERRETEM R O RISUZ B 2 W BRI ZEEBIZ D W
THHNT %o

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.
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B I % % & =®# AH &8
Seminar in Specialized Topics
HARHE 5B O T — < 120n T, EBREFO, BERIOVWTERT 2,

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

v

&Y

material science.

B I % % M %= B EHH
Experimental Research in Specialized Topics
MRRHE OB ORFFE T — < I2DW T, EEREITV, FRICOVWTERT 5,
To experiment and to acquire the skills necessary to conduct researches in the field of material

science.
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tZ2XATFTLIZFHNESRI LR - A Fs - HE T
Special Program on Chemical System Engineering 1
LT AT L THEB L OFOMES I T 5 #5%.

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

t2 2T LITEEFNEERT &% FIA
Special Program on Chemical System Engineering II
b2 A7 L 158 L OF OS5I % i d%.

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

E#FEREZ7 0EXIZ2NR AR A7
Solid-State Electrochemical Process Engineering, Advanced Course

FEOWEALS, BRALE, MERAR 2 AL L, BHFESRILAT AV F— T3 A LR
BHIOW TR 20 FFIC, BLOEM & BIFE & OS2 $ 2 BAALFRE RS X RS IOG
WZDOWTFHT 5,

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—RHMB XA TLIZHG® JR I
Advanced Course in Carbon Material Science and Engineering

71— R MBI OO —DI 8B D H 5, EEMEZ TEE LT, A— R OELEFIRELZE 2
5 P TEELZEFYHB L PEFLFNT 70— T 280 T 5. #FRTIE. X BOBEL, BT oWk
PHBAEEI L, 5 FHE2 SN Y FHEENE RS tightbinding DE 2 &, HHETFEZESLL T2
nearly free electron D& 2 &, 77 720 LIFCTHHT 5, 3L, #HR & H L MERFE
e LTED D,

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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NAFTZAIFILFXF -T2 H B WG
Biomass Energy Process Engineering, Advanced Course

FAETREERTH LN AYADT AN F -t 70t 2OV THFEEIT ) o FFIS. KEEETME
—OFATEREFETH D, MRFMHZIIBITL2EEL I —KR V- AL LTOMESIT2HE 2 T,
ED &) BB DS EDPLEI R T S 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.

IFXRNXT -0 XITERSR HIl i
Energy Process Engineering, Advanced Course

BETOEARPZD Y AT LIOWT, BNEEZBIILZTANVF — - 7 2V F—FFHiiEIcow
Tl T %, T2, BEEICOWT, ZOREFEA, 70t 204 A, EEFRFERHE TR &I D
FIZSIRIIZ DO W TR T 5,

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.

73V I RATOCRITERGR ffEiE AN
Ceramics Processing, Advanced Course

TANVE - BREE, B FH - MIEEELR SICELRAVSETHEDR TR LT I v 7 Ao
T, ZTORH, Wit L7 AEARIIOWTHER LT ). T2 T Iy 7 AOWHE - {Lrlt
Bz dHilis 5 FHEIZONT, EO LR LB OHEHT 5o

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.

Mo# B & 2 W E R A FX
Instrumental Analysis for Materials, Advanced Course

AR 2 R &S e EAT D S B e, BoliiEEs AT, fEEEST. BUriricow
TZOFEH L FEIGH 2R3 2 & & b1, EBREOMES R & O3 FEN OV TR %,

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.
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I 2NV -—REIZHGR FIF = - BPH EA - FHE B
Energy and Environmental Engineering, Advanced Course

IANF &R, BE. BEREFEOLMIIOVT, ELANF—EHOBAERZ O, £HE%
AN OB & FE, FEERIIEKE T 2 LD H 2 BB KO E IOV THERT 5, 72, H
WO AN F—BEROB R, SH%ER L &SRO 72OIZFHEPED LN TV B FEIN L SR ORE
IZOWTHER 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.

ESpilliiE

i

H I % % B =#E = &
Seminar in Specialized Topics

BEREPERPRL, T 5L F— AR, TRV F BTN AL TANF AT AL S - L IR
F. WEIEROGTEICB W T, 18K E & 1A ISR S 7R E 2 I S ¢, 2
B L 7= SRk 7 EOTEE 2179 o

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

\

&Y

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.

B I % % M ® B ¥ E
Experimental Research in Specialized Topics

PEREMEA B, T AV F—FRFH, TAVF—ERT NS A, TAVF = AT A, B - B - B
F. WEIRBROGBIZ BT, #REHE I LA ICHIFRIRE S 5 W 7R ERE 2 IR S T, HER T
98 - FEER - VAT LMMEM G EIZOWTHIE R B I b, B OERIEEL 21T %,

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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o g% B d mapH W 1E 2% |6 %
i | 2 | Wi | &
(G—2T—7 (M) IET LR
Special Topics in Environmental Engineering, Advanced Course (%) | § 2 g;ﬁ;igé%?ﬁ
Structural Design Engineering, Advanced Course (%) 2
Geotechnical and Geo-environmental Engineering, Advanced Course (k) 2 a— 27— (HP)

o Gk) FHHIZELE
MAEORBEE LT
feflte Zdb. LR
I— A THE/REFEOM
RO B 3,
L R R AR A 2 12
THEETE %\

fl Environmental Hydraulics and Ecology, Advanced Course (vk)
Z

A< | I+ |Disaster Social Engineering, Advanced Course (%)
IR e Civil and Environmental Engineering Special Lecture I

B o O S @
Al S B B

— o= = = DD DD DN DN
\G)

_’; Civil and Environmental Engineering Special Lecturell
o ] Civil and Environmental Engineering Special Lecture II
7 A Civil and Environmental Engineering Special Lecture IV
Z ﬂ' Civil and Environmental Engineering Special Lecture V

Civil and Environmental Engineering Special Lecture VI
(FERITSE)
Research Project ¢ H16
B2)
Study-abroad (Research Internship) & H Bl 6
(187 Z#4]

DT oZfamz L T 2 MU EE2BHET5Z L,

1. FHFEEEFRH 2 S 3 AL EB1ET 5,
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DT oZEG 272 Lz BT 32 AL E2B15T 562 &,

L. a—27—7 (FHM) OoRB25 10 HALLL EERT 5,

2. HEHIHFZE D Research Projectl6 HAY i N8 242 @ Study-abroad (Research Internship) 6 Hfr % 1515
ST

(Bg LDOBES]

L WMt 7a 7 2a7HERBO [7 I W3, Fa Y=l ik, iwifbs7a 7 5 204540
FHEDIEES 5 L. FREEER B O [HEWRF R L %5,

2. IBHMLE T a7 7 A a7 HEERE O [HEEMEELFRER] 3 ISHE 70 77 AU OFEDE
B35 L, FFLEHEREBO [HRILENHR] %5,
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[2 7 #HFH]

+ X R £ H B B & I B - ALTE PR - AR fERE—ER - RS R
Civil and Environmental Engineering Special Lecture
FAREBEEE T EF IR L 72l OFEEIZ DWW TRER S %o

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

Ko B - KIRERNSR R
Water/wastewater Treatment and Water Environment Technology, Advanced Course
ATEBRBE O IR A7 & DNIKBRBE IR A6 L CHULI 2 1% 5 2 3l U 2 BEKALESN D ET - E 0 LAl
EISHIZOWT, WA RYBER LIR35S bsae & 155 2% S NSRRI R R BOG 2 E L
FOEELHELT L, INOEET 2. HEHRET IV (ASMs) ##1& LT, EWFENEEKLEIZEB
F 2 KE PR E R E EADIGHIZOWTHREL . 512, mHFTOKEELEA /3 %,
This course focuses on biological water/wastewater treatment processes. and conservation technol-
ogles 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.

m £ % &£ B F B W ik w
Microbial Ecology, Advanced Course

BAEMZERRIZ B W T EIERPERE G LICEE 2 E#H 2 R LT E 4, )y, BEEwIE AR R
NHEHEIIH A REEZ 725 3RS ) 3 AIRETIE, BUEMORRRRAIE, € DOEREFH
&El, NEDBRIZOWTHBZ RO T, £70, AW ZBREREIISH S 2 568k, SEw 258 -
HE$ 2720 OHF#EEEHL L3,

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 soci-
ety. 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 en-

vironmental conservation and managing or controlling them effectively.

B S S B I % #H W /N A
Structural Materials Engineering, Advanced Course

a7 ) — b OEMEEEOBRREZAL LIS B L O Wb ORI EIZOWTH#EERS 5. I
2Ty 2r 7)) — bOMKEIZONT LRSS0

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.



;

B 2 B W 2 8
Advanced Structural Analysis
REFLTIL, REMHEERNT GHENT) FETHLEFERHREREFICOVWGERT 5, B
NI ETECHRERFE 0N, BERL, TRXOME, ThoI1Cd 5707 3 v 7
IZOWTHRT bo T2, THFEEHZEDO TV H NLHBEDOERFIT~DICHIZ DWW TR HEIZHA L.
AT DFERLEIC OV T b 25,

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 formu-

®

T TR

A

lation, 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.

wERE  BXIZSSR I W
Geotechnical and Geo-environmental Engineering, Advanced Course

FE ORI, WL, WRETRICHE T SR 2502 LT, b ¢ - BB TeIlcBl§ 2
R DFEEIZOWTER T %,

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.

i 8] 5 # i
Soil Mechanics, Advanced Course
iR oA 2B B8 4 DT BIRIINT & A ED TR OWME - FEFRERE & L TERbL ) 5.
AL O R D WIROZEE) (RE AT B 2EFRERICI2BEHEICLID Y I 21—
N2 FEEHERT L. FBUROHEMEEZED L7202, BHLAERERE T O 7 T L% FH L 72 HEHR
e GREIZEHICKHPER) 2T 5L L5112, ZOREEROMBUCED 2 TN ER L 7
TVLEYT = a YRRDOBHRIZEI) i,

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

£
3

< R

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.

x B R OB 2 ¥ & B B —
Water Environmental Science, Advanced Course

ITHEME THLAFETIE, KBIZBITL2RBEMEL KEOWI A ) = XL HTL 2035,
ZOFEE T TR A LBIERS - BFERRICOWTHES BRI, W1 - BRI BT B BRI
EKEIIH LT, KHEENRT T U —F TED AN AL LR FV, RO F R ERGT T 5.
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In this lecture, which is the one of main subjects of civil and environmental program of cluster of ma-
terials and enviroment, 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 lec-
tured. The understanding of mechanisms of them and countermeasures especially with regard to the

global warming are described in detail.

R O®E %k 2 2 8
Environmental Hydraulics

L 8 7% E ORI BT K, T WHE O, KEEEIZIRD 2 KEHRIZOWT, ZOH
A 7 ) oy KRELE FOVIESE B X O BUIE AT TR IS DO W TS T 50 & (U, BBURIEHL. BRI,
TRSAKERL, AE, WA E R 2R BREKBLO I & AT 5o

The aim of this subject is to get a fundamental understanding of the hydraulic processes that gov-

®

K E

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.

¥ B B X 2 ¥ @ &I BE
Practical Disaster Prevention, Advanced Course

HARKEIZ L 2 A\HELR/IMET 27200 7 MPRIZOW TR T 5. BARMIZIE, #Isbh KET
W, EEEEETEL, KERERAT LA, VAZ - T3a=r—Yary, A=y FIonT, BROR
FHR R IOV CHHT 5,

This course is to study regional plan for disaster prevention, evacuation behavior, disaster informa-
tion system, risk communication and hazard map as the non-structural measurement against natural

disaster.

XE - MHTHEHEILIZRER x E
Traffic Engineering and Urban Planning, Advanced Course

HTEFE LTt BE. LEFEOSHERAG LV AT AEMOL L TITbaboTHY, L
DWEFEDP SHEA 1 = XL DR, ZIUIHED b= VT AT L ORI OV T OREREM G & Gk
T5o

This course is to study the basic theory of urban planning as the synthetic technology around so-

ciology, economics and engineering science from various points of view.
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# I % % M B H
Seminar in Specialized Topics
FHIFEARBRE T AOSIIC BT, $HEHE T L IZHEEE» SMRRVEZ BIRL T, ZAUTBEL
7B ZAT) o
Students will choose research themes from within the field of civil and environmental engineering

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

B I %® % M T B ¥ E
Experimental Research in Specialized Topics

FHFEARBRE T ORI B W T, $FEHE T L IZHEEEP S MRRREZ BIRL T, ZAUTREEL
72FEREAT ) o

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.

(B t3aha — 2 FHH]

Special Topics in Environmental Engineering, Advanced Course VB BT
FIK R BB R & PR 2 e KIEIR Z IR 9 5 72 O 1SN R e KB 2 H R0 KBRS AR SR\ B o B LR H A

T E2HMRE L, BEIRBRIEICLELE R TRAM e BET 5 & L O ITRRF S, BRMEAS X
O B ARIE A UL 2 D RESEABT 72530 O T3 [ R i B B ) 12 D W TR S % 6

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 environ-

ment are discussed.

Structural Design Engineering, Advanced Course IINEE i

TARBET DT, FRCHMICEE LG 2 L L T AR MICB W TERE L EE 2 K72 LT L HUE
V3ialb—varHEoRFERE LT THRERSE] 25 5. TF, DAEEY OREHER RO
BRGSO HREIRARRENIRIT L 22H ) . METH 0 S 5 WIdHBETETHICB W TR Fbh
T & 72% { OFMBIFREDPZR MR 2 8 | AYIZFHIE L ) 2T RIS X > TR b b L 912> T
Who ZH)LAEREHIA. BMEY I 2L —T 3 YHEAO BB 2 EMIC, £ OHRFEHOREM 2
BASRS 2 & LB, EHBENDISHTELSBROBEIZO W THEZ RO S,

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. Consider-

ing the above, this course includes the discussion of the application of the FEM to practical engineer-
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ing 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 It HEZ

T DI EENET AR OMFEREICONWTHERT S & & D12, MBRETFORIOFEEIZD
WCHIEY %o

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

technology are presented.

Environmental Hydraulics and Ecology, Advanced course * E
TIRDBBE DB IR ED 72D DML XFAM RV AT L Z T L 72O OFBEMF & E 2 T2 HHT 5,
BARBNZIE, W 28 & L7 OKBREE O R T, EEARERESR & 7 2P, AL rBEE L A o &
B & OBTR, 3R L AEYBRE, ABROFTOAEY LBREL OFRD Y HEEHIZOWTHHT 5,
The course objective is to understand ecology and hydraulics fundamentals for river basin man-
agement. 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 &H BfE
FARKEEIC T 5 S, BT R, BIREEI AT LIV TH#ERT 5, HEBOROA L LT,

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
TR I BE L 72 OFEEIZ OV TR 56

Recent topics in civil and environmental engineering will be presented.

Research Project EHE

TARBEE I ICB VT, IREHE L ITHIRRE 2 IR S T, HERIIgE - 928k - VAT A ERR &
IZOWTHIgE 2 AThE, B L COVERIEEE %) %,

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.
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Study-abroad (Research Internship) EHE
A OWFFEREBI S 12 B W TN DI 78R & DR - ZCMFEL ATV, EFETaIa=r—a v T 50
NOFEENINFHZITH & & b2, FEMTIICBIT 2 HAOMEREOBMIHT 2R CHEBELES,
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 7 #HFH]

I XNV - ZTBIERHRI JE ] BT
Advanced Energy Conversion I

BT A )L — 2RI BT BRI O PRBE ST BT B LB EBEIRBEIZ DT WA £ 72 LI
ISDILH 6 OEF T AT ) o FRITHREIETE ORI BT 2 REHRL, MEFZ BN O W TR 7%
BAPOHBT LI L2 HNES 2. D20, HEFEOHGGERN 2 RO 5720, WHEITH R H %
FHAE, S SICIRBUERATE 22 SO W TS 5o

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.

I XNV —ZEBMIEZERGRI A
Advanced Energy Conversion II

BT AN F AR BITLHFEETO LA L L TORBIHRIZOWT, BUREOB SR ST 5,
RIS BLIRYIC B 2L, S X OREEE) L LA USR Y EBE) & ORE 2 PR 5 2 L2 HEY
ETBo ZDDIT, FLIRETIVRIREE. LFIUL & € DA E TR BB 2 &2 TR
T5

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.

E ®w ¥ ® # #Hh = NS UN
Compressible Fluid Dynamics

FECT ORI A FREOMERH 2 2 L Tt L B oM e LE L 5 A
TGN F 2 #ERT 50 BAEMARE LT, 1. EfELEL o —it, 2. H8E, 3. 79~
ML= A Y =i, 4. ALFEROSEHED i, 5. BHNEMITRAL. 6. BEBEHKLETH 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.

3

3
S

X EX
B

;& " & I F PN
Advanced Thermo-Fluid Engineering B T TR R AR ROMEZRD 5720
12 B LF ORI BEXTH 20020 X%, e, 8=, T AVF—REEHRDPS

B EBERORFENLSA A 7 —DEF R FEL - A =7 AHEXEZ, TRV F—DORTE



HAsH, = b E—-GRAPMZETER RO, INS5DOHERDP L/ LNL O OFNTFIC
DVWTHFERT 5o

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.

I x ) ¥ — @ 1 T % 1 A R
Analysis of Fluid Dynamics and Heat Transfer I
BERNOBHNZOWT, TOFHITEELE TN ENOFHITEOR# BB T 5. HA TERER S
£ %EEIC, FHZROIELWVEEZITR 5 &) AR E FIZ01F 5, 512, BEMNOEEY I 2
L= a Y OREPEN AR 2o, FEEBREBIEY I 2L — 3 YO GR S 2B L 7- ETHf%E %
HOLZENTEHMEEL LI EZHIELT S,
This course provides the measurement techniques, measurement methods, and measurement
equipments. Measurement skills will be obtained. The course also provides information on numerical

simulation for heat transfer and flow.

I 2 ) ¥ — @ I FEI Ik AH.
Analysis of Fluid Dynamics and Heat Transfer II

Wb L OBRE) BB 57201 LER AN BT AIIOWTHERT 5, 72, FERICES
L OTARIZ A DN DR R LT BN BEY I 2V —Y a YWk fing 5 2
ET, B L UBRENIA T 2 R 2 ik 2 B 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.

I = ) ¥ — § B I % A
Instrumentation Engineering for Energy Systems

PRSI LR 2 @O CEHI L AR 2 MRS 5 2 & bihE 20 ARETIE, = AL F—
GECEHEND (1) AV 74 A-~XyFa) st (2) 27, (3) BalisEst. (4) L—HFv
77 iHE (5) BEN % &0, FHER - AREOEBRICOW RSG50 ZAUTHIZERH
FEOMHTIIZR S WARNY, BI)5, BBy, B - B Lyl v o 2R H O g 2 /5 &
TH2LDTHbH, HBRHFRIIEHTHETL TV,

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)
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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 throughout the course.

BEEHEM - BHEEIZRHR B0 E - AR SR B
Advanced Structural Reliability and Information & Communication System Engineering

FIEBOFEMNN T BEMOATEL, BRI, B - BN T2 2R & L C SR, MoESRE %
LR L 7o OEMRNE - atEHliE, TN el 5 720 OB E RN 2 BT 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.

i = hn T % B R
Precision Machining of Materials, Advanced Course

Jevm LA 2 AR B L. FICFE 2 HAOREmIN LEd 2 &0, EEMLHIZBIT 5
WHOEARENZOWT, Bz RO L2 L2 HWE T %,

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

" 24 # # i E ] G e
Engineering Materials, Advanced Course

i oEERRIL E X PEREICIE, B LM ORENIFFICEETH 5. AFH TR, A3 ER
THE L7z BEMAE | 2 S5 12 L€ SRR B O R R O T & 2 A~ DB 1% 3R 5 %
WRTIE, 2B -8R0 LT 50 FHTEEDb e o RS TR BlE- T24), 73y
A, BLO, HEME (c/carR Yy Ml 1220V THIRH . EMEOFEM Lo & T, HEi
BETIC BT 2 EREE OB, B XU, MO L ZRE L 72O S IZ oW TR 5,

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 (c/c composites, etc.), 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.

B oW % B O B O R HEH: MEME
Mechanical-Physical Instrumentation and Measurement, Advanced Course
B T % B R P HAMT OIL W B CEE 2% E 2 ) W HEEH (I2ow T, BWHEEL . i



WCEATL SN 2D T2 HIET . 3, WHEORNTERL 25, ERRHEAROMFE A,
FHAL OB, FREHIE & > ORIET . FRIEOAHE D SFFE T EEIC OV T, BRFSR KIS,
Fedm e LT, Iy OBRIEE, FHAT— Y 3 Y TOEERHITE & & ORI ELEH & 51
W2, TNOOURFEEEZ LI L 2@ L T, EBNRISHI 22052 L2 HIET .

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.

E X AN M F K

®

FeA Bt - Gonzalez Juan - S - JIIE AH -
A R - S BE— -y 5
Advanced Course of Industrial Human Resource Development
BOEREHXRTHLHBEEELHLE LT, TOFRERBA T AMEBEREZIT) . FEBEOREL
ARG, ABEEEOLWIITE, HEIHEO T A ¥, EEICBIT S I0T. 77 % MUICEE L 72 HE 5,
NA LY 733D CAD T % CATIA OEERVRAN DS DO ) BEREIC BT 2 5 —> vy
7. L LTI %5 PBLER 21790
Focusing on the automobile industry in Gunma, future human resources are developed through the
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.

HERLIIITLIZH®R HAb
Social Safety System Engineering

ICT. IoT. Al Big Data %= #f#3 2 DI LB Z W L. COIHFEB N5, 72, B
PALEOREE T T AN —REOEEEB L UH LR LR LE L DM D IZONT, KETITbi
TV B IFFEEE % TR %0

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
survelillance 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.

1#4)iR UIFHMO§ & LRSI OmERRET HWE R - IR READ - R R
Structure Designing at Elevated Temperature Considering Cyclic Inelastic Strain

MERET 2 0 . BRI 2 b & LM TR A 2 v, JERMEBIR T & 2 L0 A,
ZAUHE D BEEBR RO\ 2 B L, BY) 2 ERER, &EH MR OEH 2179 2 &A% HED T A
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THA T IWVIEMDIZOIIAT R AL %50 FFHMEHRO &) 2BHBR T, FHHEOBMG L & 5125
ETLBREHBEST L2 LEDP DY) BT ZRTHHESBEE L INT B 2 LIk b. KT, kD
FERACIZINT 72BAFEAHED SN TV L EdFE 2 FF & LCT) B, FEMEBIRIC & 2 B o SLa 5 B
Mo, BRI REERRENE, AT 2IRGHONCHE L#EREIT ).

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 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.

®w o owm # M B & I R - JERE R
Special Lecture in Mechanical Engineering I

FERTAE RGP 2 L & L72ARE 5 - BB E EAT 2 N — 22, ITRRGETOE 2 L OHE
BYEOBINIAENT FEIIOWTEHER T 5. HTFNT T2 MIBUIAEGEZZZ M0 B R E R T
TER G, N5 2 ZRE L 72RE Y O EERGGT R TN EERLFHC DWW T, B2 RO %o

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.

®w o owm B B B &= I Al R - &1
Advanced Lecture on Mechanics 1T

MR 2 AR, By I 2L —3 3 v %2179 L TORMRETE, BB H), SRS Mo Rk
FHEZOWTHBL S 50 BN, RENTICBET 2800 Y I 2 L —2 a Y ORET T 7 7 ADMERK
TE5LLNVEBAET,

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.

2 4 K O Y — B B A R - AR FHH
Advanced Course on Tribology
IV Y N4 RO Y — (BEE ERE EE) ICOoWVWTHERYIT), HR R8s WL CHERIED D,

This course provides the foundation and practice of numerical simulation of flow and heat-transfer.
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Seminar in Specialized Topics

[ZANVF=V AT AL [T VTNV AT A A M= 2 A7) T2y b AT L] 12K
§ 2 e R A0, IREHE T LA RNIZERVEZ EIR L AR L 7o SRR A 7
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In order to learn the advanced concepts on “Energy System”, “Material System”, “Mechatronics”
and “Intelligent System”, each student selects a research agenda and exercises, such as paper

searching related to own study.

B I % % M T B £H A
Experimental Research in Specialized Topics

[TANVF =V AT L [RTVTNVIAT AL [ A b= 2 A7) P2 by AT 4] I2H
T e R E AT O, TREEHE Z L AR ERE 2RI L BEREgE - SEER - BUERET
T EOME R TV, B OVERIEEE 2T %

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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Ea—~v24287 11— R EW]
Advanced Human Interface

W RALEL 7 & NS o4 2RI L 72 N O AR s & D £ > v v FRRIZ oW TRl
BT, BIEEOL—HFE) T4 IZED b a =AY T2 —AIZDOWTi#hd %,

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.

g B ® @ I % B W I Zh
Advanced Measurement and Control Engineering

7N — e BB EATY & 7RI R R EHE 2 BT b RRIS, BB D/ ST X b)) £ —
va vk HoffllfllOREZ M § 5, BAEMZREENAI, &, BRI oBE, 2w A3
HIROIME, BEMERONNT A M) E—2 a . HoollliH%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.

2

Y A 7T LA m HE O
Advanced Optimization Systems
ELOIZY AT A & TRIIBIT 5 ZDIBHFERIZOVTHERT 5, FISHzRBE{LREE LT
EASCHTEOKIE 7V K OFBET ] F L OME - 2FICOWTHAT 5. 2N 28 & L E %
E U, IR L E 2D OVTHEBRT %, HIHO R VEEICHT 2 FikB L OO H 51
WRT A FEr#ERT 5, THICBITL2LOMEN., 2O L) ZpdEfbiEE L TEAETE %,
k<m%&momf I, EHEMER LA PRI L) EREE» S,

This subject covers the basics of the system optimization technique and its application

Md Abdus Samad Kamal

in engineering, which includes followings: Fundamental of mathematical programming and
constraint optimization; classification; linear optimization problems; advanced nonlinear optimization;

combinatorial optimization, model predictive control.

BEF - W 7T N A4 X8R gk ZW - Hh AR
Advanced Electronic and Mechanical Devices
MEMS (Micro Electro Mechanical Systems) (. AR & Wl 2 Bt 2 . — D O -8R HeAK
IS, ES - BTN R (i) T PR RAN 2 A L T 5 RO BN THA
ZISH L. UM BEAER EWRER L — D OEM I ARAATZ L Y, T F a1 =8 DTN
AARY AT LD L&Y ARE T, EF - BT NA A2 RIS p7200%kH L LT, EF1L
FERM T N— AL L7z, R - 3% - 5ET - B EEELCRE 3 S ARk 2 2 0N, A - BTN A
BT B OSSR DOV TELET 5o
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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 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.

D X S E AR W
Digital Transformation, Advanced Course

DT NVERIZT Y S VBN NRET 5 Z L THETEZHZTH L, TVINVIT AT+ —A—
vay DX) X2V THET 570088 L LT, DX OERREZ#0, HEsE - PEkEks L
DI BIT D DX OFE & EHAPFT 5 LA HWE T 5, 10T - MEMS - BEHE % & ORI
MRFEGZIY ANZHS, DX OREZEREE L, EFHETORHEZERT %,

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 IoT, MEMS,

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

HIEE - HHD/-HDEIET— 2P AT R I
Mathematical Data Science for Artificial Intelligence and Control

THHGBRERAT QMR L YR 7 — & ORAF - MR L 72 1) | BELAARILZF D W T
BRI T — 8 2 dh ) S L OEZEDP LT ETHAL TV 5o ROEDHEFIZEEKIT T Society 5.0 % %
BLTWLZZOI. T A 0 ZADEHEEN 2 b DO A OB KO SN TWE, £ 2 TAHETIE,
T F AT - R E O TR OWTHESAICEER L, 5127075 I Y ZEEIZE ) EEOZOD
FECHEPIZT S0

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.

i i3 P B 2 iijmig-S~
Theory of Elastic Waves

BUF R AT 2 IS 5 U 0 &) B M BRI ) O BRI IS DWW T EBHR DB, AT
N NR—2 L LT, BEIAICE )L EE TR e B x| BB M) EEOBMEM L1556 ik e
FA. BAARMIZIE, TRITB L= RITTOEIER, KA OB A BREE O RTEM R BT,
FATH WEATHN D Z 7 F > ¥ = OF R & 28, ERoOGERKEL (REEEED . FEEE— F),
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IR ERTRE (R X 25, E— FEEANOZW, KEBEAHEOME) 2t 5,
Discrete equations of motion involving deformations, Two and three dimensional finite element
method for elastic bodies and viscoelastic bodies. Lagrange equation, Non-conforming modes, Reduced

integration

BBAZICETIHBEHAZERR Fuil B - B i
Nonlinear Phenomena in Mechanical Systems
W22 B1T IR FBRII OV TR T o KM S 2 7 2125849 2 FIEHIEBL R O il ]
ERHBIZ RS E L OIT, TOEBEL 2 5B P RS 50 BAEMIZIE, MBS FIANVT AT
LD, FIBSR L 2O, BEREIC X254 F 37 2ADFILIC OV TREMIC R T 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.

wgHE O4d 4149 F 3 vy R Al E—
Advanced Dynamics of Machinery

FHEBOIEBEREM )27 BT 2 ZEREIC LT BB - WS O BT T2 8155 50 BARAICIE
<MY v 7 AFEC X BIREENT. — B HEROIERIIRE), BT R L £ ORENE IR RIS
LT DEEN. % B HERREG RO IEIIRE RIEIZ O W TRERT 5.

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.

#l @ & A I % 45 W W& k] - I $EA
Control Application Engineering

RER T HH LA B T 2EARANLRET) v 7V FEEBEREZ M L 2R M rE B L =2 —
TNy NI =27 OEBE, HIH S AT AANOBHTEIZOWTHEVE S SbI2, 7= 7k, BRY
B WHRALEA & Vo ZeRFTOBATIZOWTHHH L 3. T, HETFICBF2=22—F V%
N =27 DISHFEFIR. AL 25 L7222 2w CH Rl L 9

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.



B ¥ T F i E B BN - A B - PR AR
Electronic Engineering, Advanced Course
BEFACECDMEYDTWETH S “ " (1B LT 2oMECHEL FHIlTFEE 3T 5, $708/
MR L7273 2 (BSAGLEEEE, AARASE) (B L T TOEBRME L BEMERE L O%E
FBIS & 0 Ciiged %o
This course lectures on “magnetism” in the categories of basic principles, characteristics, and
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.

YIalb—2are&F/ERITITER AR A A A - R B
Micro-scale Computer Simulation and Nano-metrology

T/ TOR A 7 DORDECZIEAT L, MR R E FHT o EHI12, Y32 —
Ta vy T8 REIRLEICE DO LTI OBN MR AT S [T VTV - A T 4T 4
AL BEDYIaL =2 a YTEIIOWTHERT b E6I121d. # Y37 H - DNA A1 O
W7 & T T AF v 7 QESERER - AIEICOWCTOY I aLb—Ya v bT s, $720 F /5
BT, A LNV R EE 2 R0 & E TR SRR OME & RIS, BX T MRS TN 2D
A ST N OISHIZ DWW TR T 5,

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.

B

707 32 3> 70 A =W Z2E] - R el
Programming for Application

T T g IHE R AL, VI 2 L= FH DI OW TR T 5, I,
Windows # X— 2 & L72C 707 T A2 & 5 FAEMT R HURALTE. 720 ZOIGHTH 2 £E R
Ety — VO EHE, BB ETFRICE L T BErOEK T TOREMOE ST HINE L-i#R%
790

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.
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Advanced Device and Metrology
B FEORLEL 2 2B LT/ AL FRZ, o7 NA A2 BB T 2 BET 272012, &
FT7NA A Ta A, St EAT OBUR L RFRICOWTHERE L, Sl TN AWSERFED 720
DFEET % H1T 5o

To understand electronic devices, especially advanced devices based on electronics and informatics,

®

R EN - F K

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

E % % # B B # # % =R SEH A - SR L
Measurement Control in Medical Physics

R B IZ BT B LR BN 7 5 ONSEU R IO W CEE S 2 72012, RLEICZBIT 5
HEREARIZOWT O Z RO L Z L2 HWE§ 5, BEWEE 707 7 L1281 % 65 2 E 1
BB 2R EE L T L3RR R E L, WA O BEFICH IZB T 2 EBR O SR & FE
IZOWTHERT L ELEDBET I T4 77 —= 7% W) ANELFGHORKEMEEILST 52 LT
E D EEPOEBERN BN E DOERZX S,

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.

X I L 7 bOZ 9 XER TH WA - =iF 2
Optoelectronics, Advanced Course

HoadfE. EHHRLEICBWTERELREHEZR T4 T MLy hu= sy A7, Z0#&, F#E, £
DISHIZOWTHEF ST 272012, ¥y 7 A7 2 VOFBEADASLHELTH T PV 7 b= 27N
AADBIELTONT 7 A NOFHEBIRE TEHEHRT .

To understand optoelectronics devices which are important in optical communication and optical
information processing, the course will cover the basic concept of lasers starting with Maxwell

equations, and the principle and current status of optical fibers.

O & v b I % 4 & (s )

Robotics

RAEOURy MEEOE)R, TRy b oEB), HIE. PLERTEICOWTHEREIT) . FFIC vk
v I ROBERFR O Ry N OEBIFAPLE LTHEET ). 2w, IERIE Y AT 412D
WTOMIAL, FERIE Y A7 A8, 7 ka2 3y ZHIEb R .

The aim of this lecture is to understand kinematics, control, and trajectory planning of robot.



Especially, it lectures on the Nonhoronomicc 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 Nonhoronomicc system.

W xR EXHHE I F - I 2
Seminar for Research Presentation and Discussion

FERFBED, BOTo TV BIIEREICOWTOMOE L 2R A Y —5£ 217 H . KIREHE DR
Bob L2, BIRERO T Lo, TWEE, LEMNT 27, FRELREATHHEZIT ) FERIL,
FTRTCOZEEORFREROBRT HIEHEBIC L 550 - BEEx ). BEEEZHL 2L, BEW
(DR ITER D FEKIT. B O OWZEREIZB T 2 BE N OB C 2 OffiE, B4 %D
EDREZIZOWTOL R — F2EHT 5, ZORKIZED ., REGEAIGHELESE 2 RO BF7ERCRTE
T FEZOWTHE 2 KT, #r7c e BR 2 ME$ 25 2 LA RE L 2 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.

Dy - ¥ = 2 v T & I Mai Thi Nghia
Leadership I

FE 2 AT ] R AR O BB E & 17 9 JIRE - IO 720 OFFH 70 77 2N 2 KEBEAED, F1
PHRDOOEND ) —F =y TEFMp, )V—F =2y TEND LI ED L) T L, FEHETY —
¥ — % B T il 55 5,

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 — 4 — 2 v 7 @ 1 Mai Thi Nghia
Leadership II [ 2 A4 ] R A DB ECE % 17 9 HIEE - SO -0 D8R 7 0 75 A2 Z

T LREFEBRED, $HEPSRKDOENDL ) —F =Ty TE3An, V=F =2y TERL EZED I H 7%
e, EHET) —F—2BO T 5HEM» 555, 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,
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and what it means to be a leader in the real world. Learn from a teacher who is working in the actual

society.

Esyiliis

i

# I % % M B H o
Seminar in Specialized Topics

RN - HIE - ALK AHPOZT A A XTIV Y PYAT A ERY AT A% EDTEFIC
B9 250 &% S 57010, THEHE L IC A IR E 2 BRI L . S AUCBEE L 72 Sk A
EDHBZAT) o

\;

&Y

In order to learn the advanced concepts on “Measurement, Control and Energy”, “Mechatronics”,
“Intelligent System”, and “Information System”, each student selects a research agenda and exercises,

such as paper searching related to own study.

B I % % M ® B SHHE
Experimental Research in Specialized Topics

FHAL - I TAVF— XA PRI A A T) VY P UAT AL Y AT A% EOGERIC
B9 20 e B 2 52 5872012, BB B L ISR IR A I L BERRITSE - SR - BUEFE
M7z EOWIFE ATV AE LR S OVEERE % 21T %0

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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A2EEa1—-—32Y AT LER FH 5545
Computer Systems, Advanced Course

IYE2—F VAT LAOLERTH % 701 v T OFREAIREE O IOV ClEFET 2 BRI,
Zut v TONARRRE O FERFERE, N T I VO T av v ETOFER L EOME % k3
5o

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.

%

¥ F N 4 X I B 4 e 5 - = K

Photonic Devices

WA DONTINA A LFHEMIN O W TR T 50 FEFEBER A S 73 AIGH N £ TOIRWEH, 374
bbb, OGEEEER, OOERET A R O6AAS v F2 L), ORRILY B % V72 6s B 12
DWTHEH T 5,

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.

X T L 7 bOZ 7 X TE WA - S5 £
Optoelectronics, Advanced Course
JEHfE, CIERLEICB W TEREREEEZ R -TAH T Z L7 hu= s A7, ZA0M&, FHE, £

DIEHIZOVTHR ST L2012, v v 7 AT 2 VOFRAP S LT T L7 ba=2s ZAFN
AADEE LTOHT 7 A NOFEHEBUIRE Tl d %,

To understand optoelectronics devices which are important in optical communication and optical
information processing, the course will cover the basic concept of lasers starting with Maxwell

equations, and the principle and current status of optical fibers.

B F 7 k3 i B B
Solid-State Physics of Electronic Materials

IV MOy AFEETEELEH ZH - TOLET TN AL, BFWHEEILET /N X L@k & A
EXIL 7 bu=g A7 KRBT E b0 AR TIE, IS TN 2D 2 W FERCR & /4
L. NS0 EZ#R T 5,

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.



®

BFFAARI ¥ H RS 12

Electronic Devices

FEEIZBT LT FNVF—NY P, F2) 7OERIR, pn HEOWTHEHE L2k, "M K—F
T YU RAY O FRBIGE E AL v F 2 7R, S 51213 MOS #7144 — N, MOSFET @ #
AREFE /R & T v A OVEDRSE, BREERROERER ZHL T 5,

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

B OB OB ® I % F R AN FAT
Wave and Information Engineering, Advanced Course

WBEATA T CTHLERDOIRDFENEHERLYE LTBET L2010, EROEFEGR»S I L.
IO T E THRESCTCNEZ#RT o BRI, FEERABEBIERENTE & L CHIRED I
Wi (FDTD &%) &) BIF. T OGO B L BRI E OB 2 @R %,

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.

)

&t " gl HE ¥ Ei ] ik R

Computational Intelligence, Advanced Course

H R BB O EEREZ 7 /38 — VRERRIZOW T, ZOREMEME (N4 AP i i, soiEE. N
A ZHERE) %R O RMAIZFEE L, B ik OB TR, V2 AT v — @Rk SR I
B4 2B L3R Ty A R HIRHEIZIGH T 5720 02 BT 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.

b

b 7 1% 7 i3 F i Rk
Physics of Photoelectronic Materials

T EMEOMEAERIZBE T 2 WL L ICHIZ O W TSRS 50 B - BIRW B2 O RFED 55BN - 1L
G 7 EOIEBB OB 2 RO 72tk ASEERLAMERE O L HE T T3 ANDIGHIZ OV TilsE
SRR

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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L7 % # # i E AR EHET-
Material Science Advanced Course

WIE B 2 oD Py 2 A (K - Rl AY Y ho=s ) LT, FRENROER LIS
Wie % 5, WEOBTIRELZFERT LT, ZRRMENA U5 EH Y HFET 2,

To learn fundamental physics about 2 topics (surface/interface, spintronics), and practical

application to electric devices.

R & B F I % $% @ G s
Gaseous Electronics

BEBS = STIEM T 7 A~ b EiROTEEM T 7 AV ICELRINCERSAZNRET 5, &
BCEDOWELE U Cld, MDA, HEEZE S X ORECEREZ & OIFMEEZER & 2P0, Nty v x
Y OFER % ETRE ﬁ&m FEMERROME % E2 BT 2, ST 7 A~OWEE LTid, B
1B AHE—IEA T OEE), 7T A OPEREENE, T AThORBBR, B LR RV
Foiike &, TIARWHREMIT 5. 77 AOFHIE, A4 VRIS, B X OEIE 2 T
FANOIEPERIEHE 2GR %o

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
lonization, 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.

ERN FREEIEBERSR BRI 3 - AER B - B TR R R B R
Biomedical Science and Engineering for Heavy Ion Therapy

TR - R R OWEL - ORERE, T OMMERFIARE - SEHEOEFEI OV TR, E512, £
NOEFH LI ANEOHEED A A —2 0 7 GO L s lE Il X A IEEETHLEDOE 2 &7 5,
INSHORE ML T, B FHIGEOMEL RS VM 2ilRS €22 L2 HET %,

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.

7079 323 7 BER =¥ Z2F] - o SR
Programming for Application

Tur gy 7RG TR, Y3 2 L= S HIAN DR IZ O W THEER T 5, BRI,
Windows 2 X— A & L72C 707 7 L2 & 5 BUEMITRPHEALT . £, 20K TH % HMmEH



BELY — Vo, BAMEEEETTFRICE LT EErOEKR T COHMOBEEELZHEWE Lc#RE
9

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.

% W B B 7T N A4 X B R TR RN - T K
Advanced Device and Metrology

BEFIERFOREBE L 2 BDEAF T35 A, BRI, BT /3 A2 BE T2 0 EBET 572012, &
TTNA AL Tak AL, SeimFHEA OBUR & RRIZOWTHR L, Jtin T /N1 ABZERZED 720
DFEEINZ G %o

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

ETE — LA X =2 2T s AR - I e
Quantum Beam Imaging

B E— A A= 2 THEANIE B 2 B L CERZEEE I S BUHEERO— 55 Th %,
ICHEZER DA 63, BE2 EUCAEGR PO ZIIES . HETIE, 81 ¥ — 2 DFETE,
WEEOMEERZFV, PET VAT L, AT P HRATYATLEV I LWIEY AT 4%
B, TOREMEVERM,. BLOBHIZOWTERT %,

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.

[RemIe]

# I % % M B #H SHHE
Seminar in Specialized Topics

BT NA A FHA - I ROV 1S g L, FHEAERE, BB, YR B0
SEHICB S 2 EmM S T 800, IREHRE T L IZFARIIIERRE A IR L. S AUCBEE L 723
PR A 722 EOWEE 2179 -

In order to learn the advanced concepts on “Electronic Devices”, “Measurement, Control and

Tl
ik
=4
moE

Energy”, “Information and Communication Systems”, “Computer Science”, “Biomedical Science and

Engineering”, and “Physics” each student selects a research agenda and exercises, such as paper
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searching related to own study.

il

B I % % M ® B
Experimental Research in Specialized Topics

BT NA A FHAD - HE - DAV = EEGRE Y AT A BHERERE, BT, WYL E0
EICBT B e 2 H R0 0, IREHE J L ICFEIIRRE 2 IR L, BEERTIE - 2B -
HEFEAT 720 E OB 2 ATV B SCOVERIRE 2 21T %,

In order to learn the advanced concepts on “Electronic Devices”, “Measurement, Control and

¥

i

b

&Y

N

hall|

(v

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.



(A EEE R E ]

(%2 A H]
B B 8 ¥ B W B & Fi 5L

Applied Complex Analysis, Advanced Course

BHEBNT OB Z o T, BEGICB T 2HZ B 00 MBI 2MEEEES 5. FHI2HDHT
22V, ERIZH> TV OO IR 2N L72RIC, V-~ o — YR EN 2 EE
KT EAT b0 TOMBOBITHMEZ W OPHNA L. TOBEDFRBZZLO0mEED X H I
OUNDLDEERET D, £/, V- PREMPEINLZELELTFHICOWTHRNAT 5. SHIZ, T4
D7 LOLBELEANL, BRBOZRREHIIOVWTHIERT L, BHGmICB T 20w 200
b LT o

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.

M F K B 2 B M R Pk
Elementary Algebra, Advanced Course

MFRERGR DOFERE LIGHIZ O W TR, BEOEEGZEH ) FIZX o> ToE L THRZFREHOM S %
FRIEZBMLT, TORRICHDMHMOIEARCEHBT L. TGN Zfo TENE 2RI, B
WZBD L L) EELRRTEPHERLIRIC AL 22 HIEd, 610, AFEREGmPED L) IISHEIN S
PEHABZEIZKY), BEmOMBEED L,

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.

B

7 # F i A ik

Analysis, Advanced Course

COEFETIZ, 7)) 2T OFEZ BV COEREEERTEROBOME %5, —RKIZINH6DT)
BRIIIEIER S 2l 5, BIZE, WENECBI L5750 il L e+ 4 5 — Ik
FEDZERIT I [BmahR] LN L 05, SThdmsct 3 2EE OB iitd 5, 20X
DN RE S ORE R Z T SO REHFERT 2825l L7z b O IERIEERTEATH 5, £
T, BHERREHR 2 CEARNLHE A HELE T VOBE PO D 2 L 2 RKEEOHEL T4, it
WC, KO WEENOEFE LA L. TANVF -2 MG & LWHEORMERZEIR T 5. Rt
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ANZIE. &) B IERIEBIR O w2 e A OGN D L) Ik b T2 BiET . B, LE LT
FHERRIFEHBHT 2O T, WIhO 707 5 ADOFETL Z#WRETH 5,

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.

Mo P EIXSEECEBEESRAMN HIVE — 5
Differential Equations and the Theory of Distributions

TV BRI, — RSB E R (X73EAEM) AT A L EOEERERE (72 3EHEE
BE) & LTSN D05, MBS FOFEKECTIRIB LI VWBERTH L, £ TRERTIET
Wy BEE FE RIS, BB E VO ST WO OB S RE L, B (distribution) @
I EAT) o SHIT, WO T RERAOBEIREMET AT 2546, O L3O RIS b o)
FAET B3 E12. ISR, JRREMEOT T, OB TELBOL SWE LR, 72, SMVHE T
VI BBIZ B R OB (7)) — B S ZLORETISHICELIS 2 L 2R 5,
B 2o THEZETMUEL: b DDA TH 205, Mooz Rko., TOMWE 2
THZET, BB LVFELKHHT 2L V) 7 7a—F 28T 2, DLEONE L IG5 T2,
], HROMROZOEE 179,

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.

(e AR H]

E T B B 2 5 0 FlE ek
Quantum Physics

RO THIHET 2GR E L CORBTHEIIOWTHERT 5, HT- 5 TREERPOET 2 &,
Bk % RIFZEX RE TS A 7200 OB T IFNTHFEICOWTEET 5, BAMIZIE, Yalb—T1 v -
TRER O, BB & xF 5

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.

B it 5 = 5
Statistical Mechanics
HEITTIFD N E Y 71200V Ti#EFHRT o

2
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We shall discuss topics on statistical mechanics.

M ot B B OE B
Material Physics, Advanced Course

REFR T, TTHOER x Ml & BFERIZ X o TR S 5455 OW 1 % B3 5 720 O HEe O FAE
THFRT Do (T ) EWEOHMENER &) — BB ED S Bl S NBIR OB 7 S5 BIFE
W% BBS 5 72D L OREE E BED SRR 2 b O F THATT %,

In this lecture, theoretical foundation to understand the physical properties of crystals

%

R Rk

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.

B # % B 2 5 0
Advanced Solid State Physics

WE OFAMEE IOV TER, BRAFEIIOWTEROEE L UWER/NEOT NV A ReNEx
oo 7ot BRME. WRAPE. BERAMEIC S\ CHER. MRS S EEETROEABEI b, ET0
=% FE O & AR O BRI % 7 5%

The course explores the magnetic properties of materials. After reviewing undergraduate-

i
=

%

level 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.

[fLerR%H]

5l 1% 1t # i
Advanced Solid State Chemistry

A (2 B B B4 7 FIEE R RRLE B L ONEEE 2 RE T 5 LT & 2 MR O i B % PRI
L. WEOME % B#$ 2 FEARIEMTH 5 HFEE IS 2 BB AL FI2oT 5, £72. KitahE
SWE. BOE - BT, ERS 0 ERE NMR OZER 2 EH 238 L, £ OIGHIZEE 3 2 ABERY HIHK
2G0T 5,

Crystallography and the principles of diffractometry, dielectimetry, thermal analysis, calorimetry,

B

AER 92 - HUSE fi - IRIR E—

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

O A RS BRI EOFBEEEICBT 2 EE LIS OW TR L 724, AR
WHEALFOBEI S, ARIEEEDE (B, 703 X28), AEISOLIEDE. ARESEWE. G
W EEF IZ DWW TR IR 3 5 & L D12, TNENOEFZZET THHAT 5. S HI2, 7R
HAEHRED TS EGOERFHIZOWTHEH T 2 & b1, FA MULEMOHFR#e 1~ 5 —
0y 7 55F BF SISO W TR %,

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.

s 2 F 1t F
Polymer Chemistry, Advanced Course

B9 TR OREE - W 2 BE S 5 720 I T ONFIZOWTHERT 50 (1) &0 FHEORE S,
(2) MO THEEZHRL72OO5NE. (3) @oFo Kigtk (BrrEE. BmmE 2 &),

The aim of this lecture is to understand characteristics of polymer materials. The topics in this

®

Kl B - Bz - IF b R

course will be introduced as follows: (1) Precision synthesis of polymeric materials, (2)Structural

analytical methods, (3)Electric and thermal properties of functional polymers.

(=975 H]

Chemical Biology, Advanced Course

fbFxibsgne L CAEGBROBEFLY HIET 7 I WA 20T —DFEIZOWTRIO FE Y 7 X
BRI B NTF N M EOEKBEEYE & 7 LE T a — T O AR AN, EERIGH
BNV T %o HERGTObF% Rk & U 7AW RERE AT ZEIC D W CEARBI 2 2817 TR 2
T, AFE - EMF O 2Z 2 T2 GO0 52 L2 HINE T 5,

This course will provide an overview of chemical biology through the recent research topics of

%

R —RE - =i il

this field as follows; synthetic method for chemical probes, based on biomolecules, biological and

biomedical applications of chemical probes.

[1>5v3 78 H]
B 2 949 > F v P T I IENY 5

Science Intensive Course I
FIZE ST A 2 T, WIRZOMEEGE»S FEEZ BOERT L, BROTFEIIHEELEDLLOD
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T, FlIE Y INAZSIT 52 Lo WHBAEOHZAIEIZOWT, 2 SIEH £ Tl 2, B
BED L) IZTFIISH SN L D EF 5,

Guest lecturers, primarily invited from outside the university, deliver lectures on selected topics
from various fields related to physics. Since the topics change annually, please refer to the syllabus
for details. The course provides an overview of physics-related scientific research, covering both
fundamental and applied aspects. Students will also learn how physics is applied in engineering

contexts.

B %2 4 > F v ¥ 7 I
Science Intensive Course III
FERDO T T AR THFALZ I L 2 EARIZ LT, Ak REEEE B L OAEEE 2OV TH,

Building on the principles learned in undergraduate mechanics lectures, this course explores the

?

It
5

rotational motion of rigid bodies and angular momentum.

B %2 4 > F v Y TN SFH FESR
Science Intensive Course IV
g FHZEFYHAIIOWTERT 5o

We shall discuss topics on quantum physics.

B2 4 > F v v TV G5 Bk
Science Intensive Course V

BB EOREA 23T TES T AMETH LTy PO E—IZOWTHET L, £0HIZBIFLT > b
O —OWHEMERIZOVWTORBEEZRD L L LB, Zy ba¥—%# L CENLCENDBARRSO
Tk 4 7 IS 3@ 3 5 RIS O W T OB 2 HFET b,

This course will focus on Entropy, a fundamental concept appearing in various flelds of science.
Variety and universality of entropy in several fields such as thermodynamics, statistical mechanics,

and information theory will be discussed.

B2 49 > F Y v TV FRE R
Science Intensive Course VI

DR ORTWIEL, EOROMMEZERT 52 12X ), FEl 2R R 2 IR L& b
MEIICHFETE 5 2 ED% 0o AFERTIIHROEIGmIZ oW TLER/NREO R i 7212, €05
T AEEOWENTFE D BARRY 225 AN OEH B2 /85 %o

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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By a4 > F v v J MU AR EHET
Science Intensive Course VI

RHERXTIDLEWEOMBENEHOIERED HISH £ TR
7T L Z OISR DWW TR, FFICHMEAR L 75
B LIS HBFZEIC D W TRAT 5.

The aim of this course is to learn the electromagnetic property of light and the interaction with

BRICHBT 222 HIE L, O W
BRIZBES 2R 2 Y LT, Wtk

matter. We comprehensively learn the synchrotron science; introduction to the synchrotron radiation

and application to the material studies such as magnetism and ferroelectricity physics.

[Bidfi~ #— 2 x>+ RFHH]

M 0] T 4
Management of Technology
MOT (FfrkdEr) &1k, WiIZEREP S FHEAL T TO T O ADF) ML 1A LS &, # L WiEEmh
EEEI LT 720 DBlg 2 L5 - 8 - FEATT 5 TiEm e R L 725 0TS %) oflED
FitsResk, FECHEMBOMLFIHFET L 0L BVET, BETOMEMELZEFHTL LT, 20
FRIIVHADL DT KR TIIEIEIZB T HIZEMIEDOHME, BIERIED Tu L 2 DH ) J5, st
FIZEDRR R & CFEITH NI 2 BO TR 05 W TNEF 5D EDOTHR AT T
EOTPYRNFE T, BETIEZ ) LHMEEOERNL2EZ FE2B R L w2 H LT HIEL T
EE T, 36T, BRI X 2 FEMMEORE 2 R EMICHM S 2 2 L 2 HIFL €. Wz R
LEd, $72. BN EEOMARBEROAELH T4 A0y ¥ a Y @EROPFIZH) AnE§,

“Management of Technology” is the systematized knowledge to perform planning and operation of

%

P IR5E - /N B - O 3 - 2B Sk—

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.

# = T ¥ % E ik 1E5E - M R - 558 A
Industrial Engineering for Production Activities

BELFEEV) BEIEIMRA ZERTHWONL D, T2 TE ) K LRI TOAEFREORFL
BB LDIE D T2 T ER 2 RO 2F 2 HE LT3 HIL B O A EZ B\ TR R A
=N —OiREGMAEDLEZHEL . RSWVED O O % Gl L2 BESRR L CEAET 200 [ L
A (TH) 22K 2REBHY. Z020DI21E. AT AWNREZICESWTTRELERE. 2%
FEBIZHEH L CRICEGE T2 2 BT, B, AEEH, WEEMH,. oA MEHL COER
WaZEZ T EBEFEZEH LT, 74 Yzl LZEETREORE 217w, RGEHL TR 5
BRICE L, €2 CHAT LS E S LMEOHIIZI) Mt 2 & T, EEY AT A0OE 3., i
HIZOWTHFEL I 3612, SHICHEL T, BEADEER TOWIH Y AT L OFGEILIZ X > THE
BOWMREEODLTHETH LT TIAF 22— YAV AL FOMETTEOTEELET,

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
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“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.

il

F 14 - F v J T B I ¥
Practice on Teaching and Experimentation I
FIT 1 S 2 EBROICEA 2 U T, A5 TLEE ShAFHIL 547, BRI 55T 5.

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

N

&Y

il

T 4 — F ¥ J T F I E7e
Practice on Teaching and Experimentation II
BT I 5SRO MY £ LT, 5B CBEE SR, HH. FIEEBHT 5.

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

v

&Y

il

1 > 24 - v v v 7 1 B e
Internship I

HEFEHRIZH S OB, HROF v ) 7 & LWGBHICHET 5 0% - FRSECERBT 2 L
XD ARFESCHIE IS T 2 ER AR L. BSOS OB #ER, B ERSF ) T EPEICT S, E
BORBZELIHCZLIZE) W) 2ep] [RETHEATVDE I EPHETE ) EPEL0%0] [H
SE L 7ARERIE] R B OERIZOW T ORMEERCHF ERZ T 5. FribHE 2 L.
WL ZII R TER 21T ). FRIMEE L TIERTHET 5,

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

\

S

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.

il

1 > 2 - > ¥ v 71 EH
Internship I

TSI H & OEHST . IO F v 1) 7 b L2V B Bl 5 3% - RS OO hERT 5 = &
XD RIS T2 ER AR L. HOOBMECEK. @ <R v ) 7TEHEICT 5, E
BOEBRZEL. B LdE)n) 2ep] [RETHATVLZEPRETE)ENPELDOH] [H
SIS LA FIE] Rl HOOEKIZOW T OMBEERSLAS ER L RRT L. FuiHELZ#E L.
EHEL IR T3 » AREOFEE 217 o FHERMMEL L THIERTHEET %,

v

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

il

BEEA 22—y T B e
International Internship I

SHEIN & L THEERICI) M 2 A2 BT 572012, BB THLEFOII 2 =r—2a >
BE B L ORIUL D2 BT 5720, — @RI E (1 EBREL L) O RS Ry Esil
BIFH0HME, 723N BT 2 FEBEEDTIRT LUMER BT L20HMEL1TS  (FEH 20 Kefd) . AHE
Tld, WNOFEREE, WIRELORRERTA ATy ary, I—714 7, LETEE~DOZ,
F 7ML OFMEBIC BT 5 FBR, EBOWTNDZAT) o KR, WHER TRIMENE 2 5#FKET
FEEIEDL (HE 8 RER) .

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

\

A

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.

il

EE A2 -2y 71 EH
International Internship I

SHEIN &30 L CTHFICI) #o 2 AM 2 BT 572012, EEHFETHLEFOII 2 =Fr—a
RE B L RO E BT 5720, — @R (2B L) O o RS KF eI
BIF50HME, 723N BT 2 FEHEEDTIRTLUMER BT 20HMEL1TS  (EE 74 K. WHE
Tld, WNOFERKE, WIRELORRERTA ANy ar, I—714 7, LETEE~OZ,
F I OAMEBINC BT 5 F B, EBOWTNAIZAT) o &I, WHER TRIMENE 2 HHRET
FEFRSEL (HY 8 K)o

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

v

S

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.

G Eg=)
# & B & FE $ #H I W% AR

Comprehensive Intermediate Japanese I

L NV DOLEZ G B TRIEERT 5. HOET, Bl LV OIEEE 2 Fw CIEREZ 3
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HEEHNTELL)I2T 2. HAFHICI 2EHOFMRENI 2 &0, 23227 —Ya VEDEFERT 5
TEIZED . REPZBW TR RMIEEE 2 5 % <72 5 HARRE 2 HE T 5 AU K ) Ml %
FAHUGZTREE$ 25 2 &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

improve Japanese reading skills and acquire high communication skills.

# & B & #F & ® I KA T
Comprehensive Intermediate Japanese 1I

HR L NV DL ZGAZ B TRRIZERT 5. HHOE T, FfhL VO EHEE % v TR %
BEEEHTELL9127 %, HABICL2EBHOFTMENZED, 23227 —2a YiheEHRT 2
ZEIZED REFACBOWTHEERMRIEE) 2 2 SATR A HAGRRE 2T 5, ZHUZ X ) HiE%
TS EZTRET A2 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

improve Japanese reading skills and acquire high communication skills.

# & B ® # Lt #H I KA &+
Comprehensive Advanced Japanese I

ERRLNVOFEERE R RIZ, BN RFEICLER HAREOREEE S O 13T, 72, kot
BRICHE 2 B &, HARREANORBICLEL 25 EE LR HARFERDOFERZ M5,

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.

# & B ® EF L #® I 20 B SIEIN
Comprehensive Advanced Japanese 1

ERL ANV OEEZ S RIZ, BN RFEEICLE R HARORRE T & 512MIEd. 72, fkoi
BRICHE 2 B &, HARREANOMBICLE L 25 HE LR HAFERDOTFERZ M5,

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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Photochemistry, Advanced Course
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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.

i ¥ 1t % ¥ ULEE R UPS

Molecular Chemistry, Advanced Course

ummﬁ%@%mmwA%%LL GRAEROBE. T REOBE. SEDEMEE 2OV TR
b L OB 89 C R RIZ BT 2B BOERE & EBRORB M2 L2 HIy L ¥
o FEIZH VIRTBED naaﬁm DWTRH T %o

The aim of this lecture is to study fundamental of crystal growth. Understanding of crystal growth

is explained from the aspect of thermodynamics and Kkinetics.

a % 9 WOt 2K R iRk fi—
Special Topics in Analytical Spectroscopy
UAERENH LW~ A 7 0o LA OV TIEL S 40 L2702 %2~ A 7 0§ 2 EiR e € OfF

Bl LB OWCHBIL, FIZA 27 7y A Mgz V7oA 47 v A v A7 50
“Kowf%ﬂ:%ﬁ?é Fio. ZOIBHE LTOYA 7 aff#nEt 7 VORI OV TRFTOFH] &
FREEIZOWTHET %o

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.

7| * 1t # i E ] K HF
Special Topics on Coordination Chemistry

. SR FOsRERE LT, REUIOMIETHR L BB ERE L OMICHE 26T 21LEWEE
AEH S, SR E L TRACHIZRS N Tw S, KEHRTIE. BREBILEYOMES. B
SV ERED M ¥y 7 22OV Tilkiam L IR ESIRALZ OB 2 X%

Chemistry of inorganometallic compounds, i.e., transition metal complexes with metal-non
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carbon covalent bonds, have been developed rapidly. In this course, we will discuss the basics and

applications of the inorganometallic compounds as well as recent topics in this field.

-] " 1t =3 i
Special Topics in Organic Chemistry

AT OEFEECARIEEw e E L LT ARERD 77 v =0 7 L9, BERED Tk, il
DPEY 7 ZZOWTREL RS & &I, ARILFZ ORI TR 21T o T 2O ER I L %
HUOIZFERT %o

This course provides the research planning and methods of organic chemistry. Based on the

®

T S

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.

F R m K 1t Z B = HH 7t
Special Topics in Catalytic Organic Transformations

AREHIZB T 2HTFHEOREICOWTHERT 20 T2, o GERSE MR A o0+ ili)
DIRHEHIFEREIZ DWW T, IO EERIRMB IS OFEBI Z 18 L 22 SR %o

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.

B OB Y B Mt F 8B W R 92 - BRI E—
Special Topics in Inorganic Materials Chemistry

IR B O ARG & & W% & DMBIIZOWT, A F VBB T AR YA K=V T A% &0 B4
THITTHHS 20 SHIZ, F/ A7 — VARSI S TR O REEIC O W TR L . Pitit
O T 5 MM KL 2 BREH T 2 720 DE R T FIA T b

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.

AT LM RHAIEEZEERER INEWiR |
Special Topics in Systematization of Materials
BT L EDIE LD THERE VD, BT OB ED L) B e 52 5
DS o KT A ¥ 702 AFHIERBIEMHAT 12 X o TR o 72 B O ST S & SOt
L7z y 7 )V E— i & IERAIER S 2 > b o ¥ — Wl Z2 o L S 22 S 3T 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
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and entropic aspect for amorphous chains are compared.

OB B B OB M B K R HF FEA
Advanced Photo-Functional Organic Materials

JetREE = AT A A E RS FIZOWT, WHEHAFOVE» bR T 50 K2, 77— Ry
7ua 77 rERIILOLET L EREEWOMELIBHIZOWTH LS. & 512, Stk B E S 2
AL OVWT L ERT 5o

This course provides the recent topics on advanced organic photo-functional materials, especially
the properties and application of 7 -conjugated such as fullerene and cyclophanes. This course also

includes the photo-functional supramolecular chemistry.

FER &EEBEMHBILERZERS R * B
Advanced Chemistry of Organometallic Materials

RSB ALEMOE MR (GEUE s 3R BIEE, SRR, a2 L) ~oIcHIZ
WT, RIED My 7 2% ST 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.

7 E Y M I FE B R 1 EA
Advanced Interface Science and Technology

A1 - B TET TN AW - BRie 2 B 572012, AR - S0 TR & SR R Y
HEDFH TR 2B 2 HKLWIEICE T 25ED0 M E Yy 7 223§ 5. S 512, AREROEL
NIRRT HEOAI— S I EH L. P& OBRICOW TR 5.0

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.

# A& kB B I %2 % B 5
Molecular Assembly: Introduction and Applications

T A = VO FEE I B B AL & B IS O W ORI B0 MR TVE TR B
M. B RBEER O FEEHI W TR %o

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.



=9 F B M IE R R e fE—
Advanced Engineering of Polymer Materials

T ORERE LR RYEE OBIRIZOWTHERR T 5, T7o. NS TTFORTO Ny 7 2 %148
9 %o

This course provides recent findings for relationship between structure of polymer and its

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

B E 1t % B I A
Chemical Biology, Advanced Course

AR & LTI b EEAR & % ZHIRIZO VT 2 DfLFEE EBREDHBIIC O W TS 2 & & 12,
i O—MAALFEMIIHET 5 2 LI L o T, FieedER & L COINH b ED7ALEM. EYER R RE
259 I OWIFEE % EIZOW TR T b,

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.

£ & & B 1t ZF B = Bl IE S
Biomolecular Science, Advanced Course

G BhE L R OBE E T h B NA A ¥ T+ 2T 4 2 ADE ZFRHECOCHEET 5o
BARINE, oL, EYWBFE L LT, N AL v 74T 4 7 AREDER, T3/
FRECHIERICFED K & 237 M OfgiE - BieO TIlEZ # kT %,

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.

& # M B it 2 8 R — B

Special Topics in Biomaterials
AR B U CEARI 22 B % 281 TR 3 5 o SRICHERBMEAE AL O E & BRRE D BYEIZ DTl
FRIFEIC X D T 5,

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

B

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

&t R 1t # i B *E
Computational Chemistry, Advanced Course

B CTHALZ HF &, BB 2 &0, BB 2 Ec 28 IR GR 2 2L
NOWFRIZBIT HMEICIE L CICHIR2FH 2 HEE L 5. 20720, BARMZICHBI 27 L <L,
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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.

NAFF/70€€XITERFH K E
Nanoprocessing Engineering in Biological Systems

y X EDF /) HirECORRNME BRI ED 2 OFRE. X 7 = X 22O TRET %,
INEBLT, HMLEMEHORERE [Tov2] ELTHBEL, 2070 AMICED L) 2
BRI 2 SN T A2 BT 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.

S REBEBEYEZRE R *E
Structural Physics of Biological Functions, Advanced Course

HARE 1 Of g & BERE O LB 2 BRI L &R - LROEBEL o Tnd, BT, =
FE—2a (BETFR. BEHE XM 2 HWei#ms & OB 2 s ok, BUE, e 2WE -
MERDF 2 2 — )V TORRREERIIC L o TRO THRI ZTHEL o TWwd, £NEDOWIZEFES
DWW, WHR R, FHE OB % 7.5, B0 B o BAN R UgEE 2 ) U, B R g
05

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.

& B 5 & 2 B R JR I T
Special Topics in Biological Molecules

RERTITEFNTEELRBE 2 LTV EERS FICOoWTim L b, FRICHIZTFOREIHEICET 5
GFE. FOERICES S ANTASFORRETE AL IWHIZOWTRED Py 7 2FiHT %,

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.



& & 9 F Bt B 2 N R e
Advanced Techniques in Molecular Biophysics

BRI, e, T, B, AV F—oBIEPSBIL L) L LTwad, KRR TIE, &K
oFs FhRbb [ oG LA A B S WD T 72012, FSE S AR RO JE T
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FEIZOWTHFET 5o

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.

7 & K Y B I ZEH SR * B
Statistical Physics of Composite Materials

BBOMEY 2255, 728 213, FEER—SER RERGE—ABAERCREFEORN, B>
WCHRT RO X 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.

® OB X 1t 2 N ® 0 EFHRTF
Inorganic Photochemisty, Advanced Course

TERIL - ZEE D FERE IR & B IRRE DB ) F & 3 L . @B S & & AL &Y DR IRRE DM E
KRR & B2 OB FHE) - ANV F—BE R EOBNBRE LB FHEEICEONT, #ERT L, 5612
AL DOWFEHI RIS HND RO W TR T 5.

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.

T/ M #H E R ZE R R Ff
Advanced Electrochemistry on Nanomaterials

FKERTIE, /M O—2ThH B RFEFT /MEHNER LT, T/ MEOIIR, kG, ML,
LA B LA AR R IG5 2 5B O W THIT 2 0 1R E S / MfLUE- =R/ Fa—
T TT Ty DF NI RREME NS I2EETNA ANDISH B 7 & O FHIHA & H O 25
£I 5o

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.
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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.

Bt o #© B Z 5 @ 5 %
Special Topics in Oxide Materials

FRALYD SRS A, BRACIRGIEAR, BRILY)EE RN, BRALEOtE % E o G BRL B 2 i) BT,
2GR AR B ORI, MRS I B 2 RS, PRIV
FT ho SHII. TNENOMEOEESNZDOMELID D X 95 BB L o THEBT 2120 Tilisk
ERCE

This course provides crystal structures, secondary structure, and electric structures of oxide

4k

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.

=9 B X Bt Al 2 45 R e
High-resolution Molecular Spectroscopy, Advanced Course

TV —F =R~ A 7 ai Zotii & 3 2 @5 iaess o tEhic B3 2 BEHER 2 as 5. 0T
ERE R T HAAEIERIZEADEHBI E LT, ~ A 7 aiaGiigex il ik DR RIZ DWW
TR 0

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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Advanced Course of Thermo-Fluid Dynamics
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The purpose of this course is to provide an understanding of the general theory of multi-component
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.

I 2 F¥ -2 7T LFR W
Advanced Energy System

IANF =T AT AERFL LTRY, TAVF - AT A LS, ZAVF AL OME, -
WY AT Ly BIANF—, Bk - L REME T XL )RS %,

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.
I x J ¥ — & Bl % 5 @R A R

Advanced Measurement and Instrumentation on Energy System
L —HIGHEHIEZ Rl & L7 FE 2 T BB 2B 1T 2 IR OImEE . Bsr - iREE. f
DRES LB LTHEDOFHNZOWT, FH, F50H, 57— &R &I2OonTHERT S,
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.

B & YU X 7 T 2 H R el
Advanced Lecture on Structural Risk Engineering

LB R E OB 2 G L 2 ORENIEZ 5 ) 27 QTR i FHlL WIS EETH 5.
Ri#FTIZ, U A7 ORI LE L MRS L OMEOKETN LI Fv, N — FRHRREIZOW
THHZAT Y, ENODITIZE 5 ) 27 OEELFEIZOWTHERT 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.



M ¥ X F L B W HET] AR
Advanced Metallurgy and Alloy Design

GIEME O 2 3B S 5 5/ - 3 7 WO BT K OYein 7 Mikds 2 B 72 3Pl 5
BBl sl HWE T 5. @BMEOME, BT, mimft, SR, etk ookt
ZBE BB 2 i, KA e HBITIE T 2 G aEt0E 2 2 @ F 1RO W CGER T 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.

% @ M I 2 F W N EAN
Frontier of Manufacturing Science, Advanced Course

Jevm N LB 2 AR A ICERE L. BRI, i, BRI % & &AM T8I B0 5 ENAL
DI SCIHFAMTE AN DOV CRER 5,

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

machining, the additive manufacturing and the deformation processing fields.

N

EEMBMNI 70+t KR F

Theory of Advanced Metal Forming Process
BIEEICIZ BT B m RN 70 e 20 L L 70t A8 L L DMEREDBIFRIZ OV TRl §
%o FARHY 2 BPEB GG (2 HR D W 0B I 7 &AL I L & RER 70t 22 OoW TR T 50 2
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ILEDRESEIN R T HEN W T, MR EBE 70 Z0FERLOBE»H5@m L bb,
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.

BEDODAEAF I vy XAHH NS

Advanced Dynamics of Structures

PR S OBIREE (B - FERIEZE) ICOWTHERT %, HEECTH 2 IERIE o R 0%
AT, ATTDORE SIZX BBEBOELZ RS IR, 7+ ARE &S 2. BHE2IEE T
S 2 720 OWEERENE (FIRM O 270 & ZEEMNIN. ZALEM ORGSR ) & BEiiT s
TR o

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.
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Nonlinear resonances and chaotic oscillation are explained. To adjust the responses, damping design

methods are provided.

&t Al F i B PEFE HEME
Instrumentation and Measurement, Advanced Course

FHITLAAICOWT, RV E | ZNUCEIT b S NCbH %) 2L 2 BiEd . £9. WHEOR
WTHEAL 25, EBREAROMMA, SHAORLE, SRS - o FORIESE, FHUEO A
P EFHME T EICDOWT, BLFS RIS, e e LT, Wy Y o@mfits, FHAT7—v 3>
TOEEFHIE, 2 EOMDHEERIZEICE D, TROOUBRFREER DI 2L T, EERWZIG
Hhz>205Z L% HIET,

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.

ETEESIATLEREMIZSH I Zh
Advanced Engineering on System and Control for Cooperation of Medicine and Engineering,
Advanced Course

VAT ATE, VAT AORIEITAII OV TR S 5o HEEHG T TR R D, DY AT LADRE
M, @7 a8 = FEEEATY 2 72 HlERaEHE, O % v AT AR S HlENI OV T
A NSRS

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 @
safety of the system (@ design methods of control systems using proper stable rational function

matrices @3 controller design for uncertain systems.

i OE O# I 2 5 W B84
Advanced Computer Organization

FAFEE TV T) ZXIDOVTHEET o FEAOAOEMERRLIUELHAR (Fr I ¥R) 128
TOME RS 5o WHIZEMTEHE 2 BT & 2808 2 W72 iss., SRERE RV HEE 7 VT
VAL B LR AEEORE S ULEL Y 27 222V TR T %0

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.



v 4 7 80 F /I EEGR Ak 2
Advanced Micro-Nano Science and Technology

<A 8-/ A= PVEORIETE R RO, I, EEy, HES R LS TR L 2
DEBAIE D LIGHIZ OV TR 2, b PPEEICRZ 2 NI ORANTEIZ, 478 2=805
T RX=FFEANERHME L. T AVF — - N - AT AN E - RIS NS
BN ) 0O0H Do RHERTIEMELS VAT ABEICE L BRIHET L2~ A 7 AT — )b,
TR = VOBREHMBT L LI, TNOE TEMICHET 2L COIBHY A7 208
DWW %o

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.

BELCERERHIBETFTAIZNSR xK E
Advanced Engineering of Structure and Noise and Vibration Prediction

FHETHEEL ETHEEED L) ZIREEFHRPMEL 2o T 20 eHH L, ET RS
5o RIZENS DB IR 5 720\ E Rl & £ N % LR HEBEFFN OV TEMAEB 2R L 72A
SRS Do AT E BUET 2 AT L CRlsR L, SHICHEBOY IaLb -2 a v v 7 b2 flio 724RE)
Yial—Ya rolkEBELIT) .

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.

BAREIL—-—2a R &F W
Computer Thermal Flow Simulation, Advanced Course

EBROEERG TS RIS L2BGA Y I 2 V-2 a Y EERT 5. FRIC. SLIHIC BT 2 BT -
DREERREERN T L. TROOBEZERT 5720 DFRIZOWTHEET S,

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.

ETFTILAN—-XTFTH 14 HR A
Advanced Course of Model Based Design

Industory4.0 OH %2 2 TET NV R=ATH A » « ETIVR=)VEHFBIZOWTHFEZED L, L I
TS AL ZeR - BT - T AV F—F v ) T L Vo722 Nh 5O AV F—BE5 IS
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BUFBETNAN=ATHA VB ARG OBR & REIZO VTR 2 A% I8 T, FRHZW O
DHEFUZDWTEAEGIZ &1 0 HHEZ RO TV <o

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.

YR A AT - AR R EW]
Advanced Man-Machine Interface

NI EEW A D% S~ o~y VA V8 T2 —RZOWTHEHRT L E LIS, MR A V8T
7 va v EIRT HcOOFM A 2 S UNTE GBI X B NFEHO L v 2 Y THEATI oW TRER
ST

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.

EMBERDIAF IV XAHFH Hl E—
Advanced Dynamics of Nonlinear Systems

FEME - REEY) O = B 2 BT T 0B 2 By L U<, IERIZRICEBT 5 BEMREI S & OFREUTR
WHy, £€— FHOBESRIFRIEBIS - W IR, BRI ER A & O®BGRIC BT 2 IERIEBINEH SR,
Gl & T A AIREC OV TIEFS %6

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.

HEE - FEAD-DDOEET — 241 I > Z455h I Zh
Advanced Course of Mathematical Data Science for Artificial Intelligence and Control
T = A L ZAOFEMEZIIHANFAOILE 2507 70 —FICRBEZ RIFLTB Y., FFICH

g fHSEICBWTIE, FPERPHEBORELMA 72 L) 2GS AT A OWEIZIFEPHFE S
NTW5, KETIE, VAT AHIHOTHEFIICETE L TREHIS, ?~&%4lyzmﬁ%%$&f
HEEWAE, 74NVF ) X TIZOWTHERT b, T—F A T2 X LA - flllOFEE b TF
AT L THERITR 2 Ak RO 5o

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.
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MREXRFTRFREIFT-—I1~V i
Seminar for Research Presentation and Discussion I-VI

BERFBEAED, HOITo TV AIIRREICOWTOOEEEREZ1T)  FIHEHBROEED L L12, Bf
FEMRD T L O, WBWEE, MEMNITZITV, FRELENTIHEEZT ) ERIE, TXTORFE

FERED, EHFERERZRIE. B S OWIEREICE 3 2 E N OB 2 2Ok, IS %o R
ZIZOoOWTOLR— MRl T 5, TORERIZLD ., RFEEAEIIHEIEZ RS DIZERAEH IS
DWTHEF &2 N, Fr7o R BIRZWE S 2 2 LA E & %,

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.

VD — 4 -2 v T H &I Mai Thi Nghia
Advanced Course of Leadership I

BB AV E N R O BB RLTE & AT O JIRE - B0 720 %R 71 7T 2MIEINT 5 KFEREDS, A
PHROOEND ) —F =y TEFp, )V—F =2y TENB LT ED L) T P35, FEHETY —
¥ — % B T bl 55 5,

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.

D — 4 -2 v T H &I Mai Thi Nghia
Advanced Course of Leadership II

B AV E N A OB SRR 2 AT O JHE - B0 08 70 75 2MIBINY 5 KFREDS, A
POROOEND ) =¥ =y TEEn, ) —F =2y TERDEIEZED L) I LD EHETY —
F— %O TV LEMD S F 5

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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[REUSEEFTRE ]

I 2NV X —GE8TITFHRR ffEiE AN
Science and Engineering of Energy Conversion, Advanced Course
T AV —BRAREANT . R ISAN I — il R L R L O FEAR 12 35 0T 2 Bt & ik & OB b
DIZOWTIHRD & EDIT, TS DEMERILZ T % 720 OFEHE AT IZ DWW TER 2R L&A
SHHS %o
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.

ho— K > MBI FEH JR I ff—
Carbon material science and engineering, Advanced Course

XU, WA B OIS & EDOBRICOVTIERD, IRWT, ZNH 2 FEH T HEET O |2
DWW %o FFICHEFE I B R ORR 26 & LEHHT 5,

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.

REIxINVEX - T FHR H e
Energy and Environmental Engineering, Advanced Course

PR 2 O, RAREROZAVF—Ta LR - TN ZAZDOWT, ZOEEL, 731 A
g, FUCB I UOWEBENCET 2 EERET IV, YAT ARG EE2R LD, SR & FEH L
I 72 RRER R EIC O W TR § 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.

NAFAIT 2T T%8% K E
Biotechnology and Bioengineering
AR H IR T ) o YRS X OB 42 SR w2 70 v ADEREE AT S
LB T U ARG OODIRE E TR, TN T UL RAEL R LN T 7 ) 0a T — % Bifig
T 5o HEEMEIRALES OB E FIH HEORER AR L L D12, BEE. KUBAOLE TF %
BT 0 ALFLFOBMPTDO T MR 08 & EEEERA O & 75
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,
fermentation and chemical engineering development in water disposal could be understood. We

would understand chemical engineering by using biological catalyst.

m o R ORE OB OFE R e A H]
Advanced Engineering on Micro-manipulation of Biological Molecules

/LT R ORHIER SN O OEICH W2 ZOWEIZOWTHRT H L &I,
BVEDY; 2 VET 2 72O I LEAN IZ O W T O RS 5, 512, 10T OB - BIEIC X ) The
(272 o T RTERIC D W TR T 5o

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.
m R 9 B O F ¥ R Wirg 2 - wlil A

Special Topics in Separation Chemistry

WS BED IR L 70 HALF UL 2 R L. N5 2 BHE SRR I o 1) 2 B 1I2ow
THEOZZET Tk %o

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.

R & & & I % B & s BT
Special Topic in Environmental Engineering, Advanced Course

FIZK R BB PR b A 4 T KIEBR 2 WEOR 3 5 72 O\ ANH] R 7 IR 2 R K BRI B A S \ 2 BB o B BEFR By
T E72HMRE L, BGIRBRIEICLELRE R TRAM e BET 2 & L O ITRREES, BRMEARS X
O B ARSEA UL 2% D RESEAIE)T 72530 O T3 [ R i B B ) 1 2 D W TR 5 % 6

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.

B & B B I % % W /INEE (i T
Structural Design Engineering, Advanced Course

TAREEFT O TR, FRICHAMNMI B E L A LB L T AL B W TEERKE T R L T2 5l
Y3ialb—va UHEEoNERE LT THRESRE] d 5. F, 2ARREY OBGEHAR IR
FREXET 2 & TEpe ARG T IR ?LOO&F)V) W L d 2 \WIZ g T A0 FIc B Wil fivb i
T &72%  OFAMREAZER IR 2 E R IZEHIE L 9 2T FEICE o T b s X5 127% > T
Wb, 29 LEREEE X, ifcfé/ 2 L= a YEl o BARG 2 M IZ, 2 OB FEHO M
BRI 2 EEHIT, EFEDIGHTELESBROBEIZOWTHBEZERD S,
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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 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.

W OB OR OE I % 5 W I WEZ
Geotechnical and Geo-environmental Engineering, Advanced Course

TN FREECEE T HIRFTOMEBRICOWVTHERT L & & DI, HBRERE T FORFOFHEICD
WCHEIRT S,

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

technology are presented.

®oOB R OB OFE N R *KE
Environmental Hydraulics and Ecology, Advanced Course
TIRDBREE DB R ED =D DR XFAM RV AT LA LT L 72D QR & Z 2 2 RHT 5o
BARBYIZIE, Wl 2l e U722 oKREEIROR R )7, FEARNESR & % 2 WH, ALFayBsE & Ao
B OB, BRE L AYEIRE, ARROMTOEY LEFE L ORD Y HEERIZOWTHHRT 5.
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.

® 2B £ £ I % B B® &H BfE
Disaster Social Engineering, Advanced Course
HARSECEIC 2 M, BIER R, BnEI AT AW THERT 5, HRIBGEO AR 5T,

W

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.

B 4 x ¥ B F & ## I % FIE = - BH EA - FHEF E
Energy Conversion of Coal and Biomass, Advanced Course

FHAEMRRI AN F— L SN LN, F 3 AR O TIRAF & AR b 2\ ik 7 & O ERRFE R
IZERZH T, BEELTORT Y Uy VRS, IO 2 ®mEICHET 5720 DR, Wi Wk



GrHE. PRBE. AL WAL & O HALRIEDFEE & RIS O W, IRFTOFAMHEBIN A E 2 2055
PSP

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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®

s R B O F W
Applied Analysis, Advanced Course
BB HAHBANR E AL L OB EEIZO W TR AN R BR 2 RO 5 2 L 2 H
BT 5o EHESHRBITRD 1 DDYLER & 7 5 Wigner BIOZSHRBIFRIINE ) EB) & AFH 3% 2 #1 B FR
N B 72 % Hilbert 22 EIC TS 2 & & B 12, TOMWEIZOWTHFET b,

Give an overview of Wigner's commutation relations in quantum mechanics and the related integral

AR

transform from the viewpoint of functional analysis. Understand the basic concepts of unbounded

linear operators in Hilbert spaces and integral transforms.

B E ®m H 2 O¥ & 1A AR
Topics in Mathematical Analysis

COFZFETIE, TR R BT O F k2 W CIERILBB R 2 ik § 5. Bl 21X, EBITOHE
ATE AT E AT 2 B OB T RO RMENT 5, T LI, BHE & ORE
ZF OIS ABR WO IR o WO, FFIATIC & 2 W HET R OE L F 0, 20Tk
T 5 S CIRIIPIEHO A2 N2 I  TRER § 20 #e\W T, BWEWNTOFEIZ L), BHEO®RES
R EDPIEFLT 2Rk T- 2 il T 20 BB, LEZTFHABRIMEHMNT 20T, wiho7ar I A
DB TLZH#ITRRTH S,

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.

E R KR B 2 B W A BASC - E I R
Applied Algebra, Advanced Course

HmBLUOTA4 77 7 AEMGwmOAAEHIZOWTOHB Y ED LI L2 HNE LEAEFEAD
REa— Ao WY ko AL, HAZH, AU, FeHIHise. by — i e S0 XN TH %,

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.

It B M 2 7 B X ¥ R HIE — %
Differential Equations in Solid Mechanics

ERT N B o AR, BARBI IR R, BRI B AR N2 B, RO, o
TEOREA %8 U C, I BT 2 EBOBFAIAE 2 RE3 5, —7, BO—HOB» S, 5
HAROME % PR 2 HE~ND 7 4+ — F Ny 7 L HIEL T 5,
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We study differential equations in solid mechanics, namely, elasticity equations and elastic wave
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.

2 F OH R B B I ik
Physics of Electronic Materials

HERHREOIRE L TR, SOREELEBEBFMENIET 2 7MB L COBRRTEIZT %,
WL, ZEBER BT S IC RN OO TR E T - 677354 A BT /N X £ TOJRHE
\Zh725,

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.

N AR R
Semiconductor Devices, Advanced Course

AR BT D F X ) TOWRERR. pn HEIIOWTHEB LB NI E—F T 2T A5 O
FE R R OYMOS A Y AT AZBT L ETEIEL 7 v THEORNMLD 720, FHRD 7
O AFMTED &) ZiFtiast LRI L N TE 22 @#ERT %,

The aim of this lecture is to understand semiconductor devices for integrated circuits. The topics
in this course will be introduced as follows; 1. Electrical transport in semiconductors, 2. pn junction, 3.
Characteristics of bi-polar and MOS transistors, 4. Operation of C-MOS inverters and signal delay in

integrated circuits.

% % § B M I B & IR A - T K
Fabrication and Metrology, Advanced Course

B HERFOREPEL 2 2 BFRFFOBFMERLEMMEL &0 X ) IZEHIGHTS 2 &R 2 wHllE
MaBGT L7720, 70— 7M. TTRISITEELR EIZOWT, TNLOER, SR, BIETE
FWET bo TNUTL D RIEImMOFHUSHTEAT OFEBER FIEHTT 2 HIZ2T %o

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.

E3 A T %2 %
Advanced Medical Engineering
K LFOFEBHNFIIOWTH#ERT 5o BMAEMICIZ. ALOEZ E0BEBLSEWSEE 2 FIH L 72 AL

2

RN
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TrOMEME L ISHBEA . £ LTS SITRFEMOFMHIIOVWTH#RT 5, /2. XM 7B - L%FDH
ERE T AN F — A F 2 B — AOFH - HIHEA 125D ES - BERSFENOISHIZOWTHERT 5,

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.

EF HBETNEBTAIZRSR &A% B - I Eak
Electronic and Mechanical Control Application Engineering, Advanced Course

IR R IS [F] 8 7 ED T /N A Rl & 2 DISHIZOWT#ER 5, =2 —F V4 v b
T =212 MR LHENIC O W THEBT 50 £72, TRHOFHEICOWT, #ilf#EREEEH CAD
i LAVASZRNC T PR Z IV N G = 2N

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.

mm 7 7 ATYHEBEERER i e
High Temperature Plasma Physics, Advanced Course

R E%ELY BHIg L 72, SRS EHRAM LA 77 AR EWEEE 77 A~ 2R e Lz T T
AP FNZOWTHFT Do DF N TIAROPEROLEN, 77 A okE b & RS
HETHD, BIDOELT T A<HEIIOVTHRBMNT 5,

Students learn about plasma physics in high temperature fully-ionized plasmas confined by magnetic
flelds 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.

E F &8 F I % #H & e R - T3 A
Quantum Electronics, Advanced Course

T, BHEHRRHEICBWTEELREHEZRTH T L7 ba =7 AT ADREmEAM 2D
WCHEIF S 272012, v v 7 27 2 VO RS I L TROBE) 2ikX, /8y 27734 2O,
FHITH D ATREWRE, 07 7 A NOFIFENHEAM % R T 5o

To understand up-to-date optoelectronics devices which are important in optical communication
and optical information processing, the course will cover the concept of lasers and the state-of-the-art

technology, and introduce the current technologies of quartz optical waveguides and optical fibers.
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Programming Applications, Advanced Course

BHHREEEM OB TENEEL 227077 IV 7, a2 b —FHEMMIOoOWTHERT %,
FZ, BIEIERO C 71 7 F A2 L BT R R LT, 72, 2OIGH TH 5 BRI HEETY — v o
JEEL, BARRYRIEE AT FEICB L mIEmOFE TR 20O FERAT OB G2 B & L7zER e 17
Do

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.

£ Wm K OB OB O} OB W AN FAT
Advanced Engineering on Electromagnetic Wave and Information

SGYn DI HARZEE 2 BT 5 72012, ST OB T EIZ OV TGEER S 50 BAERMIZIE, AR
oI (FDTD ) & HvOIS LT, SFfiliE B & W 720w 75 FERE R G L 22 (s B A
AT DV 7 E OB R iR 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.

&t " Pl HE (5] E i B
Computational Intelligence, Advanced Course

M TSR O REAE % 23 /88 — VBRI OV T, T OB (N APERR. ROHEE. N
A XHEsE) R O RMANFE L. B kR A ST, Y AT v — Rk LN OIs I
B35BT, kA 2 HWSCHBISHT 27200 H# 2 BB T 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.

ek Rl - S FOHET

B

B B O ® B OE
Applied Physics, Advanced Course
TV baZ7 ANV bu= s ATHO LN MEOWEIZOWTHEET L, #RONAEIC
& G, 5137 X RS L CEFME OB FESE I N 5,
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.
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B ## # ®B Z % & i & B R
Theoretical Solid State Physics, Advanced Course

e LR OMEMERISERT 285 e WEOEFHEE WO BA»OHBT 52 L2 BIEE T 5,
ZO072H, I FLOICEZETROETIREL EFTIFIIIR) FREMIL 2%, 6 X3 tmhric
B L 7SI 2 /AT %o (KL =NATK)

Our goal is to understand the phenomena due to the interaction between light and magnetic
materials from the view point of the electronic structure of the materials. To this end, after
introducing quantum mechanical treatment of the electronic states of many-electron system, several

applications to the light and x-ray spectroscopy are explained (omnibus style).

Hn B P B OF B R SFH OEESE - BB Rk

Mathematical Physics, Advanced Course
BT ZEROREEZLRT 2HEHIOWTEEF L, ZODICLELRHFOREREL BT 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.

w ® B B I % B R AR %
Information and Mathematical Engineering, Advanced Course

TAEDEHEENM OB R T LR E & I3 BES 2B HROEZEEIL RT3 ) TH %,
KT TIE, IR & 3 2 % AT Bl e & 33 % 0

Recent advances of information and communication technology have increased the importance of
related mathematical theories. In this class, the theories of the convex analysis supporting the non-

linear programming are explained.

2
_E.
¥
o

BE Y X LI RE
Discrete Systems, Advanced Course
77 7 ORI OFEEIZOWTHERT o

This course covers several advanced topics on graph theory.

i &t # Z i
Statistical Science, Advanced Course

T = ZHEDEFBEERELIT) 2O OB & L CREHIERE & . 2 OB B BT R E
OIS EHFT Do T F—2HRIOWTEMT—2DI =~y 7 AEBE LML 72 LT, kak
HREMEROMMN 7 L — LT — 7 2T b0 DO LT, A MG, ETNVEFEEL OO T —
YR BATIOHAAIZ LR THET 5o

This course provides the statistical decision theory and its applications. The statistical decision

2

R GE

theory is a basic theory in order to make decisions on the basis of the data. First, we introduce the



minimax theorem of the zero-sum game in the game theory. Next we provide theoretical framework
of the statistical decision theory. Finally, we explain some topics chosen from Bayes theory, criteria

for statistical model selection and so on.

V72 bhACEa—-—Tq14 TR W
Soft Computing, Advanced Course
VIbar¥a—g4r7 (Za—IVky bU—7, #ER, 772 0) OGS, AR
R - T =~ A =2 IO R e B LRI B 9 B SER AR 12 D W TSR, N A VA
ISA T — FEUEHREAR ORED P ¥y 7 2 G0i#ERT 5o
The course will cover applied techniques of soft computing (neural networks, evolutionary
computation, and fuzzy). In particular, students will learn about applications to knowledge discovery
and data mining, as well as advanced techniques for complex optimization problems. Recent topics in

bio-inspired information technology will be included.

7Aa4J 373> IS ] * oE
Programming Language, Advanced Course
FEHG TR B L OENS ORI T ARITOFEEY ##%T 5o

An introduction to parts of proof theory of intuitionistic logic and classical propositional logic and

il

related aspects of lambda-calculi for the Curry-Howard isomorphism.

Bt OB B OB M B R OB R A
Discrete Organization, Advanced Course
7 7 MM A RECEGROFHEICOWTH#ERT b0 WL T T 77T XLDRKER
La—VAT A4 7 EFFEIIOWTHRT b0
This course provides an introduction to graph theory and combinatorial optimization. Topics include

efficient graph algorithms and heuristics for optimization.

B ® > X F Lo I F 4% @R v
Information Systems, Advanced Course

Y= AT A T2 A% TP BN A TOMN T 2 TR BT 5720 51753 % 5 5
M/M/1 ¥ A7 5% M/M/m ¥ A7 A7 EMASEHBEIEE L TRl TE 2REBITHI Y AT A2 %5, K
wRITE IR E T 5,

This course gives an introduction of queueing theory with emphasis on service science. To
understand the analytical methods in queueing theory, the topics in this course include the queueing
systems described by the birth-and-death processes such as M/M/1 and M/M/m systems. This

course is seminar style.

_96_



B & F W I % # ® R E
Image Information Processing, Advanced Course
B (5B e D ML AR % iR R B o HEIZHIGA S DO VARE T, MR, v — v O L 3y a—
FETar OB THhONET—<ICHLT, RED MY 7 A2 E0#ERT b,
This lecture deals with theories and techniques regarding image information processing. Especially,
we discuss typical themes in Computer Vision field, including 3D shape reconstruction from images,

object recognition, and scene understanding, with up-to-date technologies.

MOE OB B I ¥ OB OB KEF —3¢
Knowledge Engineering, Advanced Course
HERRHEAER . RRCRTE ORI § 2 e HA IS oW TSR FHEERHG 7 L T X LB

2B 2 EERR L Z N— A2, BDDFEOMMERILAL, ERT— 525 OGS T VT X240
PR TS5 2 A IS

This course studies the recent advanced topics in theoretical computer science, especially in
theory of computation. For example, we study the notion of binary decision diagrams for knowledge
representations or various algorithms for mining useful knowledge from massive data sets based on

recent important papers on the topics.

1% 7 L B I8
Machine Learning Theory
e & ed LEERR |2 R0 RS O 720 ORI & 5

The aim of this course is to study recent machine learning theories based on statistics and

B

Ik %

optimization.

B oM OB &R OH @K R BT
Dynamic Image Control, Advanced Course

VAR, BTN A AFA & WGALEEART OMALIZ X ) . SIS ZREE L 7287 2 BRI AT o il
AR ENDODOH %, RFEFRTIIREMDF LICHEDO T Z O lflaz i s L L b1, £
NS DRSS 2 IR OBURHAT 12OV TRERR %0

Recent progress of optical devices and image processing methods has produced new techniques,
such as computational photography, in the field of imaging instruments. This lecture reviews these

emerging cutting-edge technologies based on recent papers, and discuss their prospects.

TEELXmATEE — LR AR A
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

Y — A OWELHR, LR L CICHIZ O W TR § 20 BELE 7V TIREF &£ O ENEH



BLUTZANFERIIOWT, IS CIIEFEBEEOFEH & Saieit, 1 4 > BELoEiE,
WA & 2 U= ZFEORFEICOWT, ICHTIIERMIIL, mo@aesis, mEEN1F 2 Hico
WTHR Y %o

Basic scattering for charge particles, their typical equipments, and their applications are lectured.
In particular, the collisions of ion or electron with atoms and their energy deposition, electron
microscope, lon 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.

ETEERHREAE - SHASR I
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
X - KAz FH L2 AR - SH RIS oW Tl § 50 ARG 5 MEss 2 FH L
7RHEEA £ TOR5B o OEFHEOREGE L ISHOWE & X, BEHROMEERG@ XM - R % F
ML 7B RHEEA - BHA O R R
Measuring methods for characterization of electronic materials using X-rays and particle beam are
lectured from the view of basic theory and accelerator application. O Electronic materials and their
applications. @ Interactions between materials and X-rays or particle beam @ Research frontier of

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

ETIEEEE S F > E— LICATHESR FERAE - =il R
Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

AF =L 7S L2 O T /NA A TEEMNICOWTHER S 5o R 5 731 A SHHK
WETORVHEH, Tabb, OF /N ALFIIBT 5 A 4 2 EAEI . @GR, Gtk T
AR (JEAA y F, LR 74NV 2E), @FHATNAZTE (74 b=y 7@k L) |
DWW %o

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.

B oM o®m B OB 2 B R HAS 5L
Latest Advancements in Cognitive Neuroscience

A O HIH R BT & o 2B BT 2 DB R % 31X 5 720 DI O R R A % B S
%o BT OFEFR L2 ED 2D BIENE, FHIT, BT PR ARIICHEE S 5 2 12
L. BREEREIIZE ORI 2 M 50

This course aims to understand cutting-edge scientific frameworks to examine sophisticated

psychological functions enabling executive control and decision-making. By presenting and discussing
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scientific journal articles, you will systematically learn model animals, measurement methods, and

analysis approaches, and overview modern neurosciences of high-level functions.

_99_



(AN E B TR E ]

il

BIZERIVY-—F7O0K-HFI EH
Advanced Research Proposal

T B O FImM R I I OV TIRINW AR 2 Fi72 ¢ 5 2 & B0 ekt g 5880 &
72Dl BLOH Ly 2l 2 B aE . ARERCERET) . IRERIREET) . £ IO S
5T LrHME LT, BOOWEEM DB UAND ST ICBRT 2EZREL T —F 7R —%)
ZfTbE b, KDRAT, BREEHEL, T TORELLEFNHELRMSIED, HAENT—ADFEITR
b9 52 EDTE S,
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B E1> a2 -2y 7 EH
International Internship

HESV OB E - WF7EE & ORI X ZMERROREN 239 72012, EREEH 5T I hIZHEL S
AT B W T, HEERIC X B IFZE3EER. AL OMISEH & O - WREFE e T, BEFETI IS —T 3
Y BRI OFEEBFNEZAT ) o I T ERECRREE 2R S5 2 & THlMOBRZ X DD 2 b
DIZT Ho BFELHSZNIRET LI ENTE DA, BALOTHITTHETH 5,

v

S

il

EtH{/EH 2 -2 v 7 B
Long-term Internship

15 L7250 2 RSB W CEERIIER T 20812859 72012, FHHE2 O T3 r AREOE
MMOBEIZB T4 25—y T247). FREF L LT, £EIBT L~ —, MBME, %
EEHIZOWTHE T 5. AT, IRELEOBEBLVZ I TOMBIIIL LZHLTHOHE 1T
IRIBIEEEDIH LT L k& 2R HE LN T 5 2 L 2 /B O, REMLMEELRILSE,
WBRICHRESETHELZ I TORE - JAmcr kst 5,

\

A

M RAMBRENDEHRER B B - R A -l AET - R 9D
Basic Training for Being Corporate Researchers

ERENGEM Z H0IZ, R ANE LTORED & ERFUIB T 205E5EE & L TR 57201240
B - AFNVE, U= VT LA Y IRRELH LIBET 5, MHEAEICLER, &l - v —7 7 4
Y7 - WRTRBAEE - AERE - BOCICE S O RIETH BT 5. S 5612, BEICB W TOfIERE 21T
IBORELEZ FIZOT 2. MAT, WETHEOEY A AT —DOHFED F5,

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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EE7Z7MLTLF—2 v THR G N ]
Entrepreneurial Training Course

HEZEZZTVD, HHVIIEENTOFRFERLT 2 B I H2 TR e LT, FHioifiibz
TG T 2 7D I B R B A BAE T2 2 HIWE LT FELICBER~Y—FT T4 V7%
THA T 2 Fy TWEE L EEEE ISR L R E L R B RE O TR A, £, R
(BB R HIESE IS OWT, BN RE 2 F2B5T 5,

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.

REHRY -2y THR MR @Y - B STk
Leadership Development Course

B TOMZERZERMIZBWT, BEHINL) ==L LT) —F—2 v 7% &b 7200MHMm% M
L. B Z51 &ML, RO/ 7 + =< Y A EIZE L 720D A F)VIZOWTHESR, Toffie A
MATE)Z B L. BEEREZ O, HhaxRL, A2BLSNE HFI2E T L, FHILEE, REEZEL
THFZHRD D,

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.

TH® 70— NILHEER gt 4 T
Basic Training for Being Global Corporate Researchers

IV 2 e L 72BN R ERFTE 20— VT LA Y 7R THIZOT 2, £72, I TE 72012
DB 2 DAL E R 2 TE L L) 12D, T72, FEEIIV TR 5 720 OFBFEIZOW
THBI 2L Tkl § %, FEESFTH DI ORI T X THAFETITON 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.

H F: B h # I % HIRR
Intermediate Japanese I

H L NIV DL ZGAZ B TRRIZERT 5. HHOE T, LNV OEHEE % Hv TR %
BERHEHTELL)ICT L. HAFRICI2EHOFMRRIZED, 3322 —Ya Yghe T 5
LX) REACBOWTHEERMRIEE) 2 2 CATR A2 HAGERE 2T 5, I X ) M %
FUHGERRE A2 L2 BT,

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

improve Japanese reading skills and acquire high communication skills.

=} & S & # I KA S
Intermediate Japanese 1I

L NV OLEZE FGHAZ R TRENZ TR 0 DT, L NV OIEIEHE 2 v TIE#EZ 3
HEZEHTELL)I127 5. HAFRICI 2GR OFMEEN 2 &0, 23227 —Ya YEDZERT 5
CEIZEY . KRB TR RCHIENE) 2 5 % AT R 5 HARRRE 2 HE T 5 ZHUC X ) HiE%
PG ZRRE 52 L e BT,

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.

H x B i £ I KA ¥
Advanced Japanese 1

ERHRLNVOFEERE R RIZ, BN RFEICLELR HAEORREE S O 1IEd, 72, kot
BRICHE 2 B &, HARBEANORBICLIEL 25 EE LR HARFERDIOFERZ M5

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.

H x & £ £ I % AR
Advanced Japanese I

EMRL ANV OEBRFZRRIC, EMNLRERICLER AAFORREE S 51T 72, RO
BRICHE 2 B &, HARREANOMBICLE L 25 EELRHAFERDOFERZ M5,

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

=111}

necessary for the latter half of university study and life.

B I 2 M % % 3 B B SHH
Seminar in Specialized Topics
(W - A T]

R, RN SRR BT 2 e O e R % S O G SO IR O 72 0 1S L B 7 ik &
BT 572012, 1HEHEOWIEHEEHED O WHIEE 2 B L T, AR L 72 S0k A - i e
EDWFEEELT) o
(TR A B BB T ]

IANF =Y AT A, XTVTIVYAT AL, AHMAZT A, A7) T2y P AT AT 5%
et ORI FERR % F O LG B D 72 O I BE R ik & B 5 72012, 18EH R O iz B s
SHFFERVE 2B L T, AR L 72 SR AL - Al E OB 2179 6
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7 HRFZERRE 2 IR L T, ZAUSREE L 72 SRR - sRt 7 EOEE 2179 o

B OIL 2 M % % 3 X B SHE
Experimental Research in Specialized Topics
(W - B L]

WHER EWRA FHRE BT BN O MR T & R A2 012, HREHHE O7E
A W ZERE 2 IR L T BEGRIISE - FEBR - BT 22 EOWE 2 B 2 v, BRSO ERGE
HAEZT %,

[T A Al S P T2 ]

IANF =T AT A, XTYTIVYAT AL, AHIMAZT A A7) P22 P AT AT 5K
Jevm OWF ek & I P R/ 012, IREHE OEiE s S i 7eiE 2 # IR L <. Bt -
FBR - BT 22 E O R B 2 v, AR SCOMERIEEZ 21T %,

[ERIEAI AP T )

AT BREBEM R, T AV F—HIFH, T ANV F—ZIRTINA A TANVF =T AT A, G
AU - B, WPBIRER, thaiEg T, TORTR, L4 - BFSICS 5 R Jehm O W7k 2 LI 5
A2\, FERHE ORI S WFERE & IR L €, BERIIIE - 9250 - BUEMT 22 & O %
BT, EEmCOERTEEE 2T %,

(&S 1HH - £
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EEERTEE — LEFHR B A
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

MY — OGBS, BB XL CIEHIZ O W TR T % #ELE TV TIEE T & @*HE(’FH%
BLUTZANFERIIOWT, B EG CIIE TSRO R & Saieaeft. 1 4 > BilotE
WA & V= 2 EEOREFEIZOWT, IDHTIIEEHMINT, =55 ReEiEE, %@Eﬂ4¢%yﬂuo
WTRER S %,

Basic scattering for charge particles, their typical equipments, and their applications are lectured.
In particular, the collisions of ion or electron with atoms and their energy deposition, electron
microscope, 1on 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.

EITEEBSREE - SRR I
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
XA - R 2 FIUH L 72 BFAREE - SRRSO W TR 3 5, A, HEZHFEZFH L
T2RHIE £ TORD . OEFMEOEBELICHOWE & X, BEATHROMEIEHG® X # - Kif# %
MM U728 - FHI O R RiT#
Measuring methods for characterization of electronic materials using X-rays and particle beam are
lectured from the view of basic theory and accelerator application. @ Electronic materials and their
applications. @ Interactions between materials and X-rays or particle beam @) Research frontier of

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

ELEELE S 4 E— LRI B 15 - =i K
Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

A4 Y E— A ZIGH LIZRFOIT /NA A TELEMIZ OV TRl § 5o JEBEHGR A 5 7731 A8
W E TOJLHIPH, ?&b% OF A Z LI BT B A F IEARAT . @OEWmMR, @Jehker
AR (AL T, LR 740V %2E) QAT NAATE (74 F=y Z7fi#ka L) 12
DWTHH T %o

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.

- 104 -



EEZATLEREMIZSR I Zh

Advanced Engineering on System and Control for Cooperation of Medicine and Engineering,
Advanced Course

VAT ALE VAT AOREIILAC O TR § %0 BB L OISR, DY AT L DOR4AE,
@7 s —Z e EBAEATY & 72 HECREGHE. @D ¥ AT 25 B IO WS
B0

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 @
safety of the system (@ design methods of control systems using proper stable rational function

matrices @ controller design for uncertain systems.

E A @E & & # F B 4
Scientific Basics of Medical Imaging

RS e & 0o PR L, AEdr ARG LEA 2 35 2 20 0 e HivE LT, MRI®
FBEL 7 DR IR OB, BRSEEEFH LA 2 —2 v ZFOFERH, B{EHERLE, <512, 0
70— T EU & BE S 5 720 O S EAL A ORERE L Z OIGHIZOWTIHRLT %,

This course provides basic principles of a nuclear magnetic resonance as the basis of MRI, a digital

%

LR 9

image processing, and optical imaging probe techniques from the scientific point of view for the

development of Medical Imaging.
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o 9 ¥F W % =X B HLHE
Other Field Research Training

Hr OHM 38 UNOFEOMIEET, 7077 AHAHBOREO T, —EMMIRIHEF T2 2
L FHNT 5. BREOFMOERIZSAEND Z LT, Fh 2 L RS EREEG 12 X 2 MBI 2 i
B ENTE S,

Students have to research for a period in laboratories which are not their research fields under
control of their supervisors. Students can overlook studies and cultivate originality by interdisciplinary

research.

%R 2 Xt I F — HLHR
Seminar for Presentation and Discussion

BRFBEAED, HOHITo TV AIIRREICOWTOOEEEZ1T) . FIHEHBOIEED D L12, bf
WHEE L OT, FARERRTIHEET ). TOREICLY ., KFEEAGHEHEEZED. HFIEK
R ITENZ O W THIF 2 AT, e BIR 2 W32 2 LS REE %2 5,

Each graduate student, perform the Oral presentation of research issues that have done
themselves. Under the guidance of the supervisor, to conduct summary of the research findings,
literature, positioning, to perform oral presentation at the conference presentation format. With this
announcement, it is possible to graduate students to deepen mutual understanding, to expand the field

of view for ways to use research results, to stimulate new interest.
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