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Gunma University R el
The Faculty of has awarded upon
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Date of Birth:
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Together with all the rights, privileges and honors
thereto appertaining,
Conferred in the city of Maebashi, Gunma, Japan

On the (H) Dayof (H) (4E)
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Gunma University
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The Graduate School of has awarded upon ) N
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Date of Birth: Wi /D E—
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The degree of
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thereto appertaining, RERIZEH Lo 2B 5
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President, Gunma University B E (K %) )
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thereto appertaining, ;
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Conferred in the city of Maebashi, Gunma, Japan

Onthe (H) Dayof (H) (4E)

Ko TERROEL () 0¥NER5T2

(Name)
__ 4 H__H
Dean, Graduate School of
(Name) .
HE KT E (K %) Ffl

President, Gunma University

#HH A3)
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Gunma University
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President, Gunma University
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Gunma University

The Graduate School of Medicine has awarded upon

(Name)
Date of Birth:

The degree of
Doctor of Philosophy in
(Program for Cultivating Global Leaders in Heavy Ion
Radiotherapy, Science and Technology)
Together with all the rights, privileges and honors thereto
appertaining,

Conferred in the city of Maebashi, Gunma, Japan
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(Name) BB KR UE #) 6
President, Gunma University
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Dean, Graduate School of Education
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President, Gunma University
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ME - £ HEBEITERHGAI Rk (k) #d% - HROHERIR
Special topics in chemistry and chemical biology I

FIRD AT B H R T o 72K, FRISERRB AR 7 2 s, o b, 1k
FEBGE, M TOMEERZ L, ALFER R 5 L) 50+ LSOV TR 5.

This course provides an overview of organic chemistry, chemical synthesis, and intermolecular

interaction of biomolecules such as nucleic acids and the related compounds.

WE - £oBIZHEI RHE (%) #8d% - nRHd%
Special topics in chemistry and chemical biology II

fbFx B EE L CEMBSOMBEY HIET 7 I MWL 70T —DZEIC OV TRFO Yy 7 A
AN Do BRRAT TN, ¥E% EEEBEYE 2 AWty 70— 7 O8I oW T, EREEY
HOWELHENERIZOWT, L% 70— 7 OEYFE), EENIGHIZOWT, 2 EIZ2WTEHRT 2.
AW BE IR IR ZE 12 D W CBARBI 2 P TR T & T, AL - AEWFO S TN 5 E 2 % Ji2o0F
ALl HMET %,

This course will provide an overview of chemical biology through the recent research topics of this
field as follows; synthetic method for chemical probes, interaction and structural analysis of bioactive

compounds, biological and biomedical applications of chemical probes.

HWE - £ oEIZEFAI EIBAZ - ATARUERSR
Special topics in chemistry and chemical biology I

5 Xy EOERBER 20T LAV THRY 5 2 L I3 FOEERISHICUETH b 7 /87 HD%
HWr, N fIH L2ERY > Vo, & oo Ao - BiiEE & HEAER OBITIZ oW T
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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.

WE - £ HSEBEIZHBENV mlE () #Bd% - w=fs (W) #EBd%
Special topics in chemistry and chemical biology IV

HERRRE D HE & 7 B AR E T O A - HEiE - 4 5 v 7 AR WS DI BFRRITEEIC OV
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Chemical natures, dynamics, and structures of biological macromolecules are fundamentally
crucial for the physiological functions of those molecules. Focusing mainly on proteins, their chemical
properties, chemical synthesis, intermolecular interactions, three-dimensional structure formation, and
stability problems will be reviewed. This lecture also deals with different experimental methods that

can be applied to reveal various properties of biological molecules and those assemblies.

7 # 1t F i
Analytical Chemistry, Advanced Course

AW AT AL B & OEMR SRR AT I B 1 2 R IITEOEHH LB ICBE T 2 E 2 T2 RS 5. B
BRI, A CIEESIKE), A7 7 vk A, A X=X TR EIZOWT, BAPITHE SR O
&, T, R LR OB TE R EICOW T %,

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

B

et (o) #dz - K94 Hdz

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.

EREHGF  ZEIEEHER HAa () #d% - afdEsdz
Structure and Surface Chemistry of Inorganic Solids, Advanced Course

AH, SFSE REREEGEEEM SR A DEIEE LR L72OICHVLEN TS, REFETIE, [
PRI R ORI EBREEIC O W T ORI 2 A 2 BT A 2 L 2 HIRE LT, REME L L UEER
LRt ot A, ML, BRALAAE, RELERE 2 S oW TR %,

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.

i 1 1t F i E EREFHIZ - A RUERGR - T HERIR
Advanced Inorganic Chemistry

AREEERE SCERSBEMIFEOREED L OICHICOWTRHT 5, FILEMORE, Mk,
BB, DL BFIREIZOWT, D FHEDEZ T2 b L ITh—ICHBRT 22 L2 Bigd., £72,
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This course provides the basic concept and applications of transition metal complexes including
organometallic compounds. Chemical bonding, structures, reactivities, properties, and electronic
structure are discussed on the basis of the molecular orbital theory. Basic of group theory is
introduced in order to understand electronic structure as well as chemical bonds. Further, properties
of coordination compounds in the excited states are discussed in terms of electronic structure and

photoreactions.
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Molecular Spectroscopy, Advanced Course

oF - TREROBELCEE ORI R & R 5H & R0 0Tt OB BRI OV TE
FT Ho BAMIZIL, FRHMOWBEMLYE, 5Foty, Sl re it LT, WHEM YL X OEaRE
TEZ BT A, IR - T~ HEEL, HOG - ) VO, A 70k, BRI 2 F W 7R R & R
T 5o

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.

2 ¥ 1t 2 5] i DRI - RN RSO
Quantum Chemistry, Advanced Course

F9, FERIZAKAE L % v Schrodinger HAEFRUIC S 5 5k 4 2B FIREEEGR & € O 55 F W IENDIGH I
DWTHER, 72, MEBRERORTLEAE Y OBREIIOWTHE®RL, ZO LT, EFOUEMERE
DO EEF A Y ORI PR S 5 .

One of the aims of this course is to learn a variety of electronic structure theories related to
the time-independent Schrodinger equation and the application to some molecular properties. Also
provided are the idea of quantization of angular momentum and the concept of spin. Then, the

handling of electron orbital angular momentum and the special nature of electron spin are discussed.

9 F B hHh O F B R INBRHERAR - IR UHERIR
Molecular Reaction Dynamics

A7 BUGREE OB 17D i, BUSHEEEIZBI 3 % BlEm, LSS, BEREROSHEER, T4
VE-BESUCOMGm L IOH, BEFREMLCOME LISHIZOWTH#HBT 5,

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.

F B8 R B 1t 2 B & W () dE8d%
Organic Reactions, Advanced Course

EHLR 7 74 27 30NV EOFRRAERILEMDLFEE N 2 BES 5 ETHERLFUSIZOW
T, WO IO SNTEB 2L WS, R 5. Hikl, 70X hy 7)Y 708, #VKR
ZIVREEROG & £ DAL, TV v AR E e REEM & LT, ARG S OB IZIGH
WHERHE 2 T OBEBE HIET . RPIE. BEGRDOE L TIE S RIRERILEM DGR L TEF %
LR T S,

Fundamental principles of useful organic reactions for preparation of organic molecules such as

pharmaceuticals and fine chemicals are discussed. Students will master prediction of many organic
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reactions through discussion on frequently utilized reactions that appear among recent papers,
for example, cross-coupling reaction, stereoselective nucleophilic reaction of carbonyls, and alkene
syntheses. Furthermore, total synthesis of natural organic compounds by retrosyntheric approach will

be discussed.

F B B E £ % ¥ =R VNIEs S TR S €5
Advanced Organic Structural Chemistry

O3 A, RS, FEREER EOEEBELFICBT 2 EELRMEICOW TR L 2%, ARk
WEALFOBE, S, AREEHEWE (6% /03I Xa), ARISUEWE, FRIERWE, ARE
BUEWHE, AREEWE, SBA 4 CHIRARYE (A N -7 X ML) Fi2ow TR IR S
b, TENTNOFERZZETTHHT 5,

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, display materials, conductors, magnets, and ionophoric

materials.

F B & B 1t 2 8B R MAFEBIZ - BRI
Advanced Synthetic Organic Chemistry

BROERSBALF DB E A2 BEEAICOVWTHER, EANAEL LT, BBREBEMEZ W
PO, BTTRAE T 72U, AERERRE, BEREIEEABRIUS, ARG Sl s L TRk
B0, BWIED Ny 7 & UTRIRE R BRI B OS2 S22V THREMAT 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.

F B T F 1t % ¥ @ e - R (5) dE#5d%

Advanced Organic Element Chemistry

(EEHEZ) 7 A FeElbe®WizonT, THERFEPS G, MELELTOICHE T, K<{hbrhR
TR B T2, HEOTTHIROEDT], ¥ )77 v 7ONE, W TOWTEZR ERLE % H
HIZOWTHfn s,

(RHE#ESIR) RFE-WAETE (VFv L, w72y on, "o F4%K Vv, Witincd) #a%
FroAL Y (AT RILEY) ofE, S, BUSTEIZ O W GRIRIIZIREL S 5.

(Prof. Unno) The basic, synthesis, and material application of silicon-containing compounds are
described. Also additional information about research, carrier-up, and activities in the foreign countries
is also supplied.

(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
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and so on) are systematically explained.

=9 F R M I RN R ISk e e NIk €5
Polymer Processing

w3 AR O BN TR TR Z 2 fidh L - Bl 2 E ORI 2 5 N2, XM - Btz &0
HEERITE SO W TS 50 $72, @0 THROER 7O 20 HOMkL 2 E R 22/ 51 F 3 7
ANMRD Y F T 2T 4 7 ADOIEFERBNIOWTHHIT %,

This course provides the understanding of polymer crystallization and chain orientation. Analytical
methodologies for the crystalline and amorphous phases, including X-ray and thermal analyses,
are also introduced. Furthermore, fundamental aspects of synergetics concerning spatio-temporal

dynamics such as self-organization processes for polymeric thin films are also given.

£ P B B I F B W H EBIZ - BARERIR
Food Immunology and Cell Engineering, Advanced Course

COFERTITEMBIES EMIB LI OWTOMELIT ) o HEantEETIE, WEHREIIES 507
WA IR 5 & & I, ZOMREEAR, 7TUVF-RHCRERBEOFH* HIYE L2ARNOIG
HICBLTEES 5, Mille Ly T, MFLEMRIC BT 2 RE ORI IZ oW TGERT 5, 72, #
ZF LT 72 S I O 5 IR T BB OER % B2 oW TR .

This course covers food immunology and cell technology. “Food immunology” emphasizes the
molecular basis of regulation of immune responses and their application to the functional foods,
especially to the prevention of allergy and autoimmune disease. “Cell technology” focuses on
regulatory mechanism of metabolism in mammalian cells. New techniques such as development of
pluripotent cells and establishment of genetically modified animals using genetic engineering will be

also introduced.

HEBHMNARRESEENSHR B (B ) -HIOEIR (% B) - BoREEIR (B H)
Environmental Purification Technology using Ionizing Radiation, Advance Course

BTE— A% EOMSFMAEFIH L TER - AKPIER S EMEOLFZROMC XY, 75 23R
TGO % i - BRFE9 H 8, T 2O X 280 S8R OWAEHI K O A5 R B Ot 12
B % B L IDHIC O W TR T b,

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.
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Chemical Metrology and Standards

IEENOREE AL AT, WHZERSE, BORRIE, BEIG|% EICATRTH Y, TOLDIIHETFD
BESDMEFERINCI) AT N TV S, ALFEHINCE TS P L—H Y 71, DIEOEEME TS
DO, FEYEZ &, ALFEIRICBIT AEELRHEBIIOWTHERT b

Discussed are fundamental concepts in chemical metrology such as the traceability in

T
=

giEEd (% H) - JUKER GFFE)

measurements, evaluation of uncertainties in analytical values, role of standard reference materials

and etc.

EFE - LF|AEEMEMHBIRISHR HiNEEZ (B B) - /B (B B) ISR (R H)
Advanced Course on Quantum Beam Application for Creating Functional Materials
BT, AF Yy, hET, X, yBeE0ETE—20WEB X U0WE - AHENC TS REIHRIZON
THEHT B T72, EFE—LZFH LA - BRI B O RIEUZ BT 2 7R FEEBIIZ DT
LI %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.

NAFTTIRXFy 7TV A2 TEHR B (
eI
Advanced Course on Molecular Design for Bioplastics
AEEHTIE, NAFRARFERETENAFTITATF v 7 THA VERBRRNIES, N4 F YA
INAFR=ZT IHNVOREH ONAF) T 7 A7) =), NAFR=AF IANVEFH LN+ TF
AT TG, NATTFATF v 7 O L ORI, N4 475 2F v 7 OAp BRIz &
INAFTTAF 7 THA VIRLERMBZ, Tt R D 6#R T %,

Systematic knowledge that are needed in designing of bioplastics are lectured. This lecture

) - RH () #EBdR (BR) -

=
(%R)

=
B
=

contains different disciplines: biorefinery, synthesis of bioplastics, control of structure and function of

bioplastics. Recent studies on bioplastics will be also introduced.

4 Y B F2 85 B B & I A AR T 22T % B
Special lecture in life sciences I
MR TAEM S5 OB 2 FR e FiEE L I, WTOWIEERE, T0E 2 iR,
This course outlines the fundamentals and methodology of molecular cell biology, and the current

topics and research achievements are explained.
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Y B F28H M F K I
Special lecture in life sciences II

INA F IR D FA%E 7D%X@$E}E%%%/Su;t%BE’JET% ZD72901Z, FERERHER (GEEEER -
B REAER - B, BREER (72 —X1~10), FEARHESOMERBRIIOWTHEIT S5, ¥
AV @*ﬁ@?%ﬁ@ﬁﬂﬁﬂiﬁm HETHLHLMNT 50

The aim of this course is to understand the flow of development processes of biopharmaceuticals.

Non-clinical tests (pharmacological, pharmacodynamic and toxicological), clinical tests (phases I, II,
and III), and quality tests of materials and products will be outlined. Crucial roles of state-of-the-art

analyses of proteins and sugars will also be introduced.
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VE  EHBIZRHNBERI HHHE
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B I % #H M B BB EHH

YR, R, BRSBTS 2 e 2 B & S OME LG S ERL D 72 O 1B 70 Hlilk 2 B A5
T 572012, HEEHHEOREHEED S HZERE 2 EIRL T, JAUSBIE L 7230 AL - FERL & OEE

4= >

21T o

B I % #H M ® B EHE

YIE R, E%ﬂﬁé FHIRHEIZ B 2 Joimf 2 i FE Tk 2 RIS 72012, REHE OfFEH
B SWFERE 2 IR L €, BLERIIZE - FEER - BUEMRAT 2 o2 B2 %\, 1I5<i L DVERTRE %
2T %o
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[2 7 #&ERH]
(5B AR H)

YA L2 AN—REWHEE S X T LFFER A #EE - IR - B - R
Intelligent Mechanical Systems based on Science, Advanced Course
[ZANVF=V AT AL [RT VTNV AT AL A M= 2 A7) T2 b AT L] 12K
LT, 78282 CIHLEOBRER LT THEIC DWW TSR F L WHEMAREY 2 7 2 2 81H L T17<
CENTELEELRAFRE FIET, PHMAEHTOY 27 MIOSWTE 2EBERNLMEIT 239,
Common theoretical systems and analytical method related with “Energy System”, “Material
System”, “Mechatronics” and “Intelligent System” are learned. Advanced knowledge for developing
the new intelligent mechanical systems is obtained. Practical skills and creativity for participating in

the field integration project is also developed.

I 2NV —ZEBMIEZERRI A& [ AE 2 3%
Advanced Energy Conversion I

BT AV X — 25T BT B AR EREL O BRBE T I S B BEBIRBEIZ DV T, W £ 72 bR
ISDIIGH O DFEFREAT) o FRITHRENETE OTZRA B 2 BEHRRAL, MEZERENIC DWW TN Sr 7%
BIE»rOHMT L2 HWNET 5, ZD720, HMEOBRGIRHEM 2RO S 720, LM HE
RS, S SITIZEUERNTE 22 B2 OW TR %,

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 x NV —ZEBRIZRHHFI CRUES €5
Advanced Energy Conversion II

BT AN F—ZHIIBITEBFEETT AL LTOBBRBEZRIZOWT, RO Ar ST 5,
R, FLRYFIC BT B3R, S X ONREEAS) AL P UG ERE L OB HET L L2 HEY
ET %o DD, EIRETIVRMEE, LFERIG & € ORI T TR BB 2 E 12D T
ST

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.
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Compressible Fluid Dynamics

FIETOWMETIF, AT EOHERRE 2 A L TR L BT O R R LT L 5 A
ﬁﬁﬂ&@%%%%T%O7J®%W§kLT,l.IT‘@t%ﬂﬁ/FDE—ﬁ 2. WK, 3. T
ML= A Y =i, 4. ALFERSEED i, 5. BNEMIRNL, 6. BMBEHKLETH 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.

B R #® I % B R REHIZ
Advanced Thermo-Fluid Engineering

BOtAR T CTHUD ) Sk R OMFE 2 D 5 72012, B Lo ENTH 50 o0
iRz, HE, #8E, TAVF-REED»LE EFEORFEEINP O A A 7 —OEH
AXFEL - X b= 2GR E, TAVF-ORENIS, T2 baE-FRAPLHMEE TR 2K
O, TNHDOHERAPSHELNDL VL OPOBIRIZONTHERT %,

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.

IXRNX -2 AT LITEH

Advanced Energy Systems Engineering
FEOBT)FT &I, WAL, WAEDFEI&I TAVF—ERTYE AV F—5Hll L4
TARNVF T T2 3L LT, DA VF -0k (Rt 2B 0ME), A VF—oFfH (N

TRPERE L 255 — ¥ L OBJ)F L EE), TAVF — LB (BRBGREWE O A L HIHIEA) 120w
Tl %o

On the basis of the thermodynamic cycle analysis and the energy utilization technology, followings

®

RIE

are discussed: importance of temperature - entropy diagrams in the consideration of ideal cycle
analysis, comparison study between Otto cycle and Diesel cycle, combined effect of Otto cycle and
Brayton cycle, and comparison study of Rankine cycle and Carnot cycle. In addition to this, basics of
combustion are given by defining the followings; stoichiometry and equivalence ratio, calorific value
and enthalpy of formation, specific heat and adiabatic flame temperature, thermal dissociation effect,
combustion products and the formation of air pollution, and thermal efficiency of actual heat engines.

Recent strategies for suppressing pollutant products are also discussed.
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Analysis of Fluid Dynamics and Heat Transfer 1

B L OBOBBOER T BT HERICLEL 2 2 ENFREH LI OV THERT 5, D
AHIZLTC, EBRBETOLOFHNZROIE L\WVEE L IE L WERGTH A21T2 5 &9 2Hi#E FI122o1) 5,
EHIC, BMERNOBMES I 2L —2 a Y OREBEZHERTHI L TERE D I 2L -2 3 YOFIRRA
BT 5o

Fluid dynamics and heat-transfer engineering are introduced for planning and performing
measurements of flow and heat-transfer. The goal of this lecture is to obtain the knowledge to use the
correct planning and selection of the equipment and the experimental method of the fluid and thermal
experiments. In addition, fundamentals of numerical simulation are lectured. The advantages and the

disadvantages of both experiment and simulation are understood.

I 2 )0V ¥ — 8 W I %I N B HEH %
Analysis of Fluid Dynamics and Heat Transfer II

s & BB & S 5 720 BB R, (BT AIIOWTHERT 5. 72, FEBRIZADE
L OMMFIZ AL N LR TR LT, BN ZEBEY I 2L -2 a Y e HOTBEZ RN T2 2
LT, WiNB X OBRENIN T 5N ML BT 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 % J ¥ — & A I % A ()
Instrumentation Engineering for Energy Systems

B SEIL, BIR 2 @O ZFHI L, AR 2 BT 2 2 e bihE 50 AT, =4V F—
TEHTEMENDL ) A 74 A - Xy Fa)itERt, @/ 7, @) BNRER, @ L—HFy 77
TEEr, ) BEN 2 E0, FHEH - EHEOFEERIZOWTEHEMICHH T 5. ZHITHRIZFHIZEED
R TIE % <, WS, BT, ALY, EX - BFLFL o AR EHOMBELEE T
DThHb, % BHEFRIIEFETHEITL T,

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

be using English throughout the course.



% ® 5 = NS €53
Fracture Mechanics

WEAERBIE R0 I 57 i & AT 3~ % L CEEE & 7 B BRI ) 52 2D W T, SRR R B D 535 &
DMZFHR Y %o

PR C, B2 EBRIMEH T 5 ETUEE 2 2 IR AR IO W T H RS %,

Give an overview of linear elastic fracture mechanics important for analyzing brittle fracture
and fatigue fracture mainly about explanation of stress intensity factor. Give an explanation of non-

destructive inspection needed for practically using fracture mechanics.

B & E B M I 2 B IR HE
Advanced Structural Reliability Engineering

R R REDOFEGIZLEANT R 7%, a2zt - L - BMEROBBNE - el eRame N —
ANZEEFHIS 5 FHEICOWTHRTIT ) o BARRITIE, BB L 2 2 MERGRICBT 2 W30 5,
- PR O T D, MR A LTRSS 587 X — ¥ OMESEGRN 2B v, BRFVIKAE R 5k,
FOSM, FORM IZBi¥ 2 f#iia B %\, Zh b & v/ BElRHEE Crlsd 5,

This course provides the theory of evaluation of structural reliability based on strength of materials,
fracture mechanics and statistics. Various topics relating to maintenance of structures via structural

reliability engineering will be introduced.

Mo B ORI O% B JERI S
Advanced Materials Design Engineering

FIERORMAME T, DAL T, WEMES X ORI O W THERNE L 2 0B R T %
WA, B - FE L LT 258 OB EAMERETOE 207 B X UBMERET O 720 O kL E %
HEmB L O LEONE» bR $ %,

The aim of this lecture is to understand methods of control of microstructures, mechanism of
materials degradation and materials selection in mechanical design based on the relationship between

materials properties and microstructures.
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Precision Mechanical Engineering, Advanced Course
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The aim of this lecture is to understand the precision machine tool and the precision machining
process. The topics in this course will be introduced as follows; the configuration of the precision
machine tools, design principle and examples of ultra-precision mechanical systems, and ultra-precision

machining process.
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Advanced Materials Production Engineering
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Give an overview of mechanism and evaluation method of materials production.

Vi E # # i E NLEEE
Interface Science, Advanced Course
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The aim of this lecture is to understand the basic theory of interface science. The topics in this
course will be introduced as follows: methods of designing composite materials, thermodynamics and
reaction kinetics of interfacial reactions, strength of inhomogeneous materials, dissimilar interface

characteristic evaluation methods, and control methods of dissimilar interface.
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Applied Mechanics, Advanced Course
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Lectures are given on how to evaluate macroscopic thermodynamic quantities, dynamic quantities,
correlation functions, etc. of the system of particles with a large number of particles, for example,
the result of molecular dynamics simulation, from their position, velocity and potential by using the

viewpoint of phase space and the methods of statistical mechanics.
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Soft Material Engineering, Advanced Course
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Physicochemical basis of soft materials such as organic polymers (resins and rubbers) is introduced
to understand engineering applications of these materials. In addition, practical applications in
mechanical engineering including structural materials (engineering plastics, composites), functional

materials, adhesives and thermal interface materials are explained.
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Theory of Elastic Waves
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For complicated problems of structures including motions with elastic/viscoelastic deformation,
computational methods are given using FEM. Derivation of inertia, damping and stiffness matrix is
discussed. Advanced elements (ie. r educed integration and non-conforming modes) are explained.
Fast computation methods (e.g. response analysis using complex matrix, modal coordinates) to

calculate responses are provided.
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Advanced Dynamics of Machinery
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This course provides analytical method on dynamics of machines and structures. It gives the
matrix method, nonlinear vibrations of 1-dof system, static equilibrium state and its stability, nonlinear

periodic responses, nonlinear phenomena of multiple dof system and of continuous system.
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Mechanical-Physical Instrumentation and Measurement, Advanced Course
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The aim of this lecture is to give the deep knowledge and the clear understanding on the
mechanical-physical instrumentation and measurement. Firstly, the fundamentals of the measurement,
such as the International System of Units, the measurement standards, calibration of sensors and
the measurement uncertainty, are discussed. Secondly, the advanced applications, such as dynamic
calibration of force sensors, BMMD (Body Mass Measurement Device) for use in the International

Space Station, are discussed to improve the practical ability needed for the engineers and the

researchers.
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Robotics
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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.
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Intelligent Machine
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In analysis and design of the machine with use of the control engineering, performance optimization
and high intelligence are carried out by the various control theories and intelligence approaches.
This lecture deals with the some approaches for the optimization and high performance by using the

examples.
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Advanced Human Interface
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Give the method for measurement of human’s biomechanics and sensory characteristic using image

processing and various sensors, and the advanced human interface based on operator’s usability.
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Human Robotics, Advanced Course
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The aim of this lecture is to understand the basis of optimization theory necessary for developing
more advanced and intelligent robotic systems. The topics in this course will be introduced as follows;
functional optimization, calculus of variations, and actual optimization problems in human motor

control mechanism.
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Advanced Measurement and Control Engineering
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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.
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Computer Systems, Advanced Course
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The aim of this lecture is to understand the basis of computer arithmetic algorithms, based on
fundamentals of computer and computer hardware. The topics in this course will be introduced as

follows: number systems, parallel processing, and arithmetic circuits in parallel.
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Advanced Optimization Systems
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This course aims at providing basic knowledge about system optimization, classification of

B

optimization problems, computational complexity, and solving techniques while focusing on both the

current and future engineering applications in the relevant fields.
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Advanced Artificial Intelligence
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In the first half of the class, lectures on the conventional methods and the algorithms in the

B
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Artificial Intelligence (AI) technique are given. Then, based on this, it is discussed how to apply
these AI techniques to the user-interfaces of machines, autonomous behaviors of agents, design

optimizations, knowledge processing, Kansei information processing and medical engineering.
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Advanced Micro and Nanosystems
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The aim of this lecture is to understand the state-of-art technology of micro/nano-systems. Various

technologies concerning design, analysis, processing, evaluation and application needed to create




micro/nano-systems are systematically understood.
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Internet of Things, Advanced Course
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The aim of this lecture is to understand the fundamental methods for improving productivity by
IoT in manufacturing. Typical IoT process such as measurement, analysis, evaluation, feedback and

control methods based on their relationship are discussed.
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Advanced Course of Industrial Human Resource Development
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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.
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Mathematical Data Science for Artificial Intelligence and Control
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With advances in information and communications technology enabling us to acquire and process
vast amounts of data, the importance of strategically handling data based on mathematical evidence
is increasing. In order for Japan to be the first country in the world to realize Society 5.0, it is
necessary to develop human resources capable of utilizing data science. In this course, we will give a
mathematical lecture on the methods of data analysis and machine learning, and furthermore, we will

use programming exercises to confirm our practical skills.
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Information & Communication System Engineering
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The lecture provides basic knowledge for information processing technology, communication

technology and digital security technology necessary for common mechanical engineers.
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Social safety system engineering

ICT, IoT. Al Big Data Z ¥4 2 DIZLELMEHEERL, TOEBROIGHTEIZOWTHEE,
MAT, BEBFRIERICBWTT 74NNy —DRERERERII O LD b Fofaktt & 2 ofhkkiC
DN, BURERREE 2R THER,

The aim of this lecture is to learn the knowledge necessary to understand ICT, IoT, Al and Big
Data, and learn how to apply them in practice. In addition, the lecture provides the dangerousness and
prevention method of the loss of privacy and super surveillance society in the advanced information

society, including the current situation and future prospects.
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Advanced Lecture on Intelligent Mechanics I
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Noise and vibration including numerical simulation are lectured. This lecture is not conducted from
basic to the application but the application to basic. The example of automobile noise and vibration
is showed first, and students know the needs of basic knowledge. Then fundamental equation and its

solution are explained. Furthermore the numerical simulation is discussed.
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Advanced Lecture on Intelligent Mechanics 11
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This lecture gives an outline of simulation method, heat transfer, and boundary conditions to
perform the thermo-fluid computer simulation for incompressible fluid. The final goal of this lecture is

to understand the thermo-fluid simulation program for natural and forced convections.
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Advanced Lecture on Intelligent Mechanics 111
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Give an overview of cyclic inelastic strain and strength design of structures.
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Advanced Lecture on Intelligent Mechanics IV
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This lecture provides the basics of tribology (friction, attrition, and lubrication) to understand
the engine tribology. Problems related with automobile engine tribology, ie. friction loss reduction,
improved fuel economy, oil consumption, and improved durability, are explained for deep

understanding of the engine tribology.
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Advanced Lecture on Intelligent Mechanics V
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Non-ferrous alloys are applied for various functions which are light, high electro-conductive, high
heat-conductive and corrosion resistant parts. This course provides application methods of non-ferrous
alloys, especially aluminum alloys and copper alloys, and control methods of metallurgical structure

for above applications.
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Advanced Lecture on Intelligent Mechanics VI
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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.

i

MEBRRANEI 2SI ERV EREE (%E
Advanced Lecture on Intelligent Mechanics VII
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This course provides materials properties of various materials and various characteristics of joint
interfaces in the next-generation power semiconductor that has been researched and developed
to efficiently use energy. It gives how materials design, structural design and the mass production
of the product are performed based on what kind of thought in order to satisfy electromechanical

characteristics and reliability of the power semiconductor module required for various uses.
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Seminar in Specialized Topics
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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.
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Experimental Research in Specialized Topics
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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 topic. The students write their master’s

thesis along the topic by theoretical work, experiments, or numerical simulation.
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Engineering topics for smart city creation
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A lecture is given as a series of research topics that are related to new-energy, eco-friendly

technologies, infrastructure, environment and so on, for a safe society and a smart city.
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Environmental Analytical Sciences, Advance Course
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The aim of this lecture is to master knowledge on analytical techniques employed in the field of
environmental science. This course can learn the theories and the principles of typical analytical

methods for chemical compounds in environments and their application to real samples.
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Advanced Electrochemistry I
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This course provides fundamental theory and applications of batteries based on electrochemistry and

physical chemistry.
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Electrochemical Engineering, Advanced Course 1
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This course provides an overview of the fundamentals of 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.
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T T UTINTA T ITERR L Hd%
Materials Life Engineering, Advanced Course

BT TR OIS ANE & T dnfliEIC B3 2 B2 R0 5 2 HIYE LT, LB D A I =X L L5
b1k - ZEAADTB L O, HILRUSIE > TR T 2 bR L IO B L2 HHT 5, &
S, @O TFMEOFE T S N HEMHIEO T2 BT 5.

AL LR, BEPBBOZO, ABEBPROPS 20 RREL WL ErH 5.

Aiming to understand the durability and lifetime control of polymeric materials, the degradation
mechanisms, stabilization techniques, and the changes in physical properties owing to the chemical
changes during degradation are described. Furthermore, the methods for the prediction and control
of the lifetime of polymeric materials are explained.

This course may not be offered after 2023 if a substitute faculty member cannot be found because

the faculty member will retire.

MK F 70+ XIZEHR RS
Fine Particle Process Engineering, Advanced Course

TANVF— B, B Y, kA 0B TR R MK 70 A2 A EEER 2 ARk OB G &
HEGIZ, BrhTe, aof PRS2 hLE LCHEREIT ). 72, MFEEHSA T LT/ RTO7
0t 212D C, GlE O - & O3l R AE R 2 OISR 50 IR T, koW - by
AR 2 JHi S 2 FEICOWT, EBI2 LR 505, TOFEBLRE = 3T %,

This course aims to learn fundamentals and applications of fine particle processing based on powder
technology and colloidal science. Recent topics on nanoparticles processing are covered, especially
from the view point of similarity and difference between nanoparticles and conventional fine particles.

The principles of characterization method of fine particles are also lectured.

##H 70+ X %% 5% s (i) #d%
Advanced Process-Oriented Material Engineering

XU, B OHEE EPEDOBRICOVTIERD, IRWT, ZNH 2 FEHTLEET O |2
DWWl § %, FFICHEVE I B R OHRR 26 & LHHT 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.

M/ 70+ X BB MFEHR Rz
Advanced Engineering on micro-manipulation and fabrication

WUNRLF R 5 F ORIER TS O T OBIEICHW 211 £ ZOMWEIZOWTHRT L L & B I,
BAE DY 2 AFT 5 720 1Bl LA 12 DWW T b iR T %0

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

Techniques of micro-fabrication are also introduced.
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70+ XAYRXATFLIEZHR B B
Process System Engineering, Advanced Course

NEOL VI ANF—FRT O AL AT LEF DO HERIOVTIHHT 5. Hre k7oA
IZOWT L7 BV F— T8 T 2 AU L CTERIERIA~O T e % BE % .

This lecture explains the methodology for planning and design of efficient energy conversion
processes. The topics of this lecture are concept and method of pinch analysis and exergy analysis of

energy conversion processes.

IX N -0 XITEHR s
Energy Process Engineering, Advanced Course

EF 7 ABLPEDOY AT LIZOWT, BNFEERIC LA VF— - 27 2 F =G>
WCHERT bo 72, BEEMIZOWT, TOREEE, 7ot A0 A, BIVEREERHETE R &
DFASERINZ DV TIREHT 5o

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.

REACZ 70T ZHH LB I
Environmental and Chemical Engineering, Advanced Course

A HORGNZE T 2 M ERBREE I E & F oYL E R b F Lr oMk e A L L CHE T 5, 2561
REWZE S 2 RIEREEAIT 2/ L, ORI L B2 75,

This course provides the basic principles of the effects of pollutants on atmosphere, the formation
mechanism of pollutants, and the control technologies associated with the areas of air quality based

on physical chemistry and chemical engineering.

NA 70+« I 245K PN €S
Bioprocess Engineering

AREHIEEREXTIT ) . MAEweHLZ Hvi 70 20EB BT L L LD I2Tu L %GO
72O OFRE 2 P 5. AR BT SO EFHTEO R 275 L &b IZ, FElE, KLEA~D
b LR EZ BT 5, TLE T —a vl L ORIz & oA R aBE O R
WCECHET 2 L L b1, INSOTENFHFEICOWTEET %,

The aim of this lecture is to understand characteristics of bioprocess using microorganism and cell,
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 understand the kind, the features, and these

engineering use methods of living body catalyst, such as a microbial cell.
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4 F B 70+ X F R REAEHIZ
The special theory of molecular design process

KL, MiEo7zo0F kT, BFEOZzoLEWwE (IbEY, Bk, % 237 8), FAERET
FO72ODOMIBOBXFHETEIIOVWTOHBZzHIEL 7, EEBILIOTTONEICHET ZimLe
A, BRETLE->TLEHWVWET,

This course provides the design and the development methods of the nano-particle for the catalyst,
the chemicals for the medicine and the cells for the tissue engineering, including seminar with reading

and presentation.

EBEIXINX-—EBIZT—F L IER ¥ A
Practice on Teaching and Experimentation in Chemical and Environmental Engineering

B 70 A T#EICHET 2 £, My LBL, BE7ULALF0L5H CTLEL SN L
5, AT, RHIEEE MBS 5.

Practice on teaching and experimentation for some subjects in Chemical and Environmental

Engineering

R B B 8 T % % @A ERi 2 €S
Environmental Engineering, Advanced Course

AETEBRIE O IR A7 © NIRRT L CHUVLIY 2 1 E 20 U 2 BEK LB D% ET - 0 ALAE
EISHIZOWT, WA RY BRI BT 2 R igaE & 18 2 & NS EERR A R =2 BUG 2 B T
FOHBEEFERT L, IO ZEF 2, HEHRETV (ASMs) 2f61E LT, EWFIEKLEICE
2 KE PR BB E EADIGHIZOWTHRS, 512, EFOKEELHEAM 3 5.

This course focuses on biological water/wastewater treatment processes. 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.

RENAAT T /07 —5&H g (F]) #eZd=
Environmental Biotechnology, Advanced Course

WA OFEOEN/ARRCBIENRRI ZHE L, TN 2RERER EOINHT 720 ORI E Fik
BT 5o WP, AR, WERERL, oAV EF AR, EWAE X AR A M L OV TR L
INHEREHEE LT P2 EUAERRROK) LH ZBET 5,

Students will learn what the life is, how the life works, and how the ecosystem on earth is.
Based on the leaning students will learn how microorganisms are introduced in technologies in the

environmental engineering field, agricultural field, and medical field.




B & M B I %2 8B @H® INEEHI
Structural Materials Engineering, Advanced Course
a7 ) — s OEMEREOEREZEL L ISTEN B L O b ofl#ETTEIC OV TERT 5. I
2T, A¥7) = FOMKEIZONTHHERET %,
F—T— 8 AN, WmEIGT, HOWE, RDUE, 7)) — 7 OO, iR, R
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.
Keywords: early-age, thermal stress, autogenous shrinkage, drying shrinkage, creep, crack, fire

resistance, spalling.

B & B W 2 8
Advanced Structural Analysis

Rl TIE, RENLHERTFEDO 1 2L LTHON L HEREREIIOWTHERT 5, BAEMIZIE
FIREFZEOEAL, 7T —F R 2 HRERTEXOBERAL, EZ—kGEOME, 2L TH
RERED2ODOT T T I Y TEMICOVTHEFET 50 72, AREREZH2w 09 DR EE
WHRBNZOWT LN T 5,

This lecture presents an overview of the finite element method (FEM), which is one of the

%

T RRE S

most widely used structural analysis methods. The general finite element formulation, finite
element discretization using Galerkin method, methods of solving a system of linear equations, and
programming skills needed to understand FEM are lectured. In addition, some numerical examples

are demonstrated to show the effectiveness of FEM.

R IRIE - B XTIT ZFER B
Geotechnical and Geo-environmental Engineering, Advanced Course

PO, WY, WELPICHET 2#sa B LT, Milgbhi - R LyrIcly 2
BT DFEEIZOW Tl d %,

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.

Hh i | 5 i
Soil Mechanics, Advanced Course

Wi T2 Bb B0 42 OFJFBRITITE A WS REROMPME - FFEREE LTkl ) %,
WA FORED S, MBEOREE) (RE-ZF- ) 2EFEERICL2HERFEICLII Y IaL—
M LT EHRRT 5. KHROBMMELZIRD L2012, BHRLARERETO 7T A% FH L 72RER
e GEHEIIEHICSENERN) 2ET 5L L 012, TOFEREOMBBICEDL L HNNERZ 07
TLE T =T a VRERIOBRIZSH s,

%

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

K R OB 2 % B IR HEH %
Water Environmental Science, Advanced Course

BRIRAVER T 707 7 00 a7 HERH TH 5 ARIZHETIE, KEDRD 5825 & JECERE YRR,
LA ) = XL Z R LB 5, R R K EFEDO Tk X L 204 - BiSRIZD
WS, FEARRYIZIE, I - R IC B A BRI & SCEREICS LT, KB LT Tu—FT
FTDANZ AL ERRERET 5o

In this lecture, which is the one of main subjects of the educational program of department of
environmental and engineering science, mechanisms of water disaster and environmental problems
are discussed on the viewpoint of hydraulics and studied the solution method of those problems.
Especially, water disaster and environmental problems of river and coastal engineering and hydrology
are lectured. The understanding of mechanisms of them with regard to the global warming and

countermeasures are described in detail.

IR 5 X I ¥ THREA
Environmental Hydraulics

N, 7% EORBUZ BT Bk, 1S, WHE O, KEFEIZIRD 2 KEHRIZOWT, ZOH
A ) P, IKRELE FOVIESE B X O BUEENT TR IS O W TS T 50 & (I, BIRIEHL, R,
TRBKE, KHE, IR E AR, REOKEOIEE 2 35 %,

The aim of this subject is to get a fundamental understanding of the hydraulic processes that
govern 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.

xK = #t = T ¥ SHEIZ
Disaster Social Engineering

HARKEIZ L 2 A\HELR/IMET 27200 7 MbRIZOW TR T 5. BRI, HIsfh KET
[, REEERTE], KEHFEWMI AT L, VAV -a3IazbF—vary, NF=F3y FIZonT, BUROR
AR OV T H#FRT b,

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

natural disaster.




 m - X B L 2 H R RIE

Urban Planning and Traffic Engineering, Advanced Course

MBS &3k, B, LEFOFHEREGLIZVATAHMOL L TTbbbDTHY), fEx
DREFED DIE A J1 = X 5 O, ZHUIHEDC b= VY AT 2 OWEEIZOWTOEFERGR % ik
ST

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

sociology, economics and engineering science from various points of view.

r - Qo v » I =% FH#EER (R R) - TFHBR (B ) - T ERER (K R)
Aerosol Engineering, Advanced Course

TANVF =R Y AT B HFEET DK ORI L Z Oflil 7 5 IZBRERLHH & Ui 2 NE &
LT, SR DFARREE, S 5 OB+ 708E - MIUTE, RO EIROFHIT b L OHae
T ORI L ISHIZ OV TR T 5o

This course focuses on generation characteristics and control technology of particulate matter
formed in conversion system of fossil fuel energy and is lectured as follows, outline and classification
of aerosol, influence of suspended particulate matter on human body, relation between particulate
matter generation and combustion, control technology of particulate matter, measuring methods of

particulate matter and suspended particulate matter and collection technology of particulate matter.

A 33 IR 15 I F HH#EER (R R) - TFHEBIR (B H) - T ERER (R R)
Environmental Combustion Engineering, Advanced Course

EEBRE O P TIREEDSR DL CERMORY bV whkE 7)) — VICHHAT 5 720 I EE R K
NOx PRBEBMT CACE O IS BRBERA, BLAEEly, 4 U A, Bnsdl 2 & o ZMEF M I L T,
FREAM OFF, VhaE, EH EOREIZOWTERT 5. $/2, mikmeibe Bis L 72HBah 2 835 5.

This course focuses on recent coal combustion technology and is lectured as follows, fundamental
of formation mechanisms of SOx and NOx in fossil fuel combustion, the NOx and SOx reduction
technologies, dust collector technologies and the harmonious flue gas treatment technologies with

environment.

REAAEEIZHINER I
Special Program on Chemical and Environmental Engineering I
RE 70 AT L EOMES I T 5 #5%.

RESEEIZRNESR I
Special Program on Chemical and Environmental Engineering 1I
W70 AT L FOMES I T 5 #5%.
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REAMAEEIZSNESR I
Special Program on Civil and Disaster Engineering III
FEBEBE T - R TEB L CZ20OMES B IZE T %M.

RREAMAAEEIZHINESRE V
Special Program on Civil and Disaster Engineering IV
HEEBET S - PR T X0 ES I 5@k,

B2 I 2 4% i B B

BT, BREEMEM AL, TANVF AN, TANVF LT N A, TANF T AT A, -
B - B2, WEDEDR, ST Y, BRETS L4 BXOTHICBWT, fFEHA T L1284
DUFIOR§ 385 2 O W e 2 IR S ¢, SHUCBIE L 72 SOkl e & O E 2179 o

2 I 2 % #M x B

T, BREEVERE, TAVF—HRAHE, TAVF BTN A, TRV -V AT L,
B - PR, WHEPESR, fEREBTE LARTSE 24 - BROGEIZBNT, HEHR I LIZ#E
DUFIR§ I 20 D WFFERRE 2 BN S T, BlaRifigE - 9288 - ¥ A7 A ERZR EI2 oW TiifsE 24T
, BSOS E 2 5.
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(B
EFHEBEI Y B ®H I PR - S s

Theory and Practice in Electronics and Informatics, I

BFIHREGHEMOM TR L 257077 I V7 M, I —FHEMICOWTHELRT %,
12, Windows X—=Z2DC7 U7 T AWML I ab—2a Y REHATE £/ 2oORHAT
b B EMEEREN Y —VOEHE, BARREIERETFRICE LT, Elr 5 FEER T TOHWmOREGEZ HIY
EL7C#RETT ) o

For obtaining basic skills from theory to practice in Electronics and Informatics, simulation and
visualization techniques of physical phenomena are discussed via Windows based-C programming.

Theory and design of electric circuits with EDA tool are also lectured.

EFH®REIZRH@E I AR () dE#ux
Theory and Practice in Electronics and Informatics, 1T

77 7HEE, BB FOERELE 2L LTI SN TW A HTH L, ZO#FRTIE, Fibo
MERB R T B LU 285 LT, 77 7HGROEBREN 2R Z IS 5. K2, 797, AT 77,
KR, HEEE SR, vy v, B EOMERERNLEEICOWTHERT 5.

This course provides an introduction to graph theory. The topics of this course include the basic

notion of graphs and digraphs, trees, distance on graphs, connectivity, matching, and coloring.

EFHEHR - -BWEFNEERI “HE
Special Lecture on Electronics and Informatics I

BRESL LY, HWLY, BIUOBHESTORIEOEEFFEZRL S LI, ##%T 5. &8,
PRI A TIT ) o

This course lectures recent important topics in electrical and electronic engineering, and computer

science. The lecture is offered in intensive course style.

BETFMHEHR - BERINBERIL HHE
Special Lecture on Electronics and Informatics II

BRELLY, BRIy, BLUOBHSHORIEORERZELRFTEZIEL Y FIF, #3835, &b,
A AT T ) o

This course lectures recent important topics in electrical and electronic engineering, and computer

science. The lecture is offered in intensive course style.



(ERET7H)

I 2NV —ZEBITFRSR EARHIR
Electromechanical Energy Conversion

AT, HIEEROETY > 7 L BRHIHBRR 3D CREHEICOWTHEIR T 5, FFZ, HI#%
RETHCADICE 2 Y 3 ab—va YBGEEZTT) o RFTIE, Za—F )y bT—27I1235 CHIBEL
HIEEDIEFEIZOWT, ZTOINHEIR THIT %o

In the first half, modeling and control design based on the modern control theory are given.
Moreover, the simulation using CAD tool for the control system design is carried out. In the latter
half, this course gives the explanation of the basics of intelligent control methods based on neural

networks, including their applications.

X F N 4 X I 2 5 5 TERBEE - = dERIZ
Photonic Devices

RINDOHT INA ZLFHEMIZOW TR T 20 BARMIZIE, OF N AT BUT 5 A 4 2 RS,
@FHERET N A CBEAAL v F, HEHRZE 74 N5 %E), OFMETNAZATE (74 b=y 74
W7 &) A DWTRHRT 5o

Latest technologies of photonic devices are lectured. Ion implantation technologies for photonic
devices, functional devices (optical switches, modulators, and filters), and advanced device technology

such as photonic crystals are introduced.

XTI L7 b0 =29 X e () dERe%
Optoelectronics, Advanced Course

SeHfE, BEBRAEIIB W TEELRFEHE R TA T NIV s ba=s 27N, 2A0ME, FHH, £
DIGHIZOWTHR I L2012, vy 7 A7 VOB 2OHELCH T L7 ba=2 ZAFN
AADBIELTONT 7 A NOFEHEBURE TEH#EHT 5o

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 IS
Solid-State Physics of Electronic Materials

IV MOy AFEETEELEH ZH - TOLET TN AL, BFWHEEILET /N X L@E& A
EYIL 7 FaZI ATNA AIKRIITE D, KH#EFRTIZ, NS TN ADRSEm %R % /84
L, ZNn5oFHEL Sz #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.




B  # % I % #H & R BIR
Solid State Physics, Advanced Course

EAD IO FERE L IGHICOWTHERT 5. BARMICIE, BERORSMEE N NG, FEAR &
YRR, AR, BB SR S oW TR T 5,

This course lectures about the fundamental concepts and applications of solid state physics. The
topics in this course will be introduced as follows; crystal structure of solids, band theory, dielectric
phenomena, carrier transport phenomena, optical properties, preparation and physics of thin solid

films.

BF 7T N A XTI Z2HR Rl (k) #Ed%
Electronic Devices

FEARIZ BT B F ) TOWEBS, pn FEEIZOWTEB LB N R—F 50 VA5 O
W R, KO MOS MRS AT AZBIT A ETEBIEL 7 v THEOR/MED 720, Kito 7
Ot AHAMTED &9 ZFHEs CRIEER A L SN TE 20 a R T %o

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.
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Gaseous Electronics
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This lecture deals with ionized gases such as weakly-ionized plasmas including discharges and high
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temperature fully-ionized plasmas. Their properties and physics are discussed. Plasma diagnostics, ion

sources and accelerators, and fundamentals and applications to fusion engineering will be reviewed.
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Wave and Information Engineering, Advanced Course
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The aim of this lecture is to understand behavior of electromagnetic wave for advanced information
engineering. The topics in this course are theory of practical analysis on electromagnetic wave, finite

difference time domain method for numerical analysis and architecture of programming code.
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Measurement and Control Technology
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The aim of this lecture is to understand measurement and control technology, such as analog-to-

digital converter, digital-to-analog converter, digital signal processing, LSI testing, power supply

circuit, analog filter, interleaved analog-to-digital converter, and self-calibration techniques.
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Advanced Device and Metrology
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To understand electronic devices, especially advanced devices based on electronics and informatics,
this course covers current and future technologies for electronic devices, processing and advanced
metrology. Then, the practical knowledge in research and development of advanced devices are

obtained.
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Material Science Advanced Course
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This Course lectures on the surface/interface science, magnetism, dielectrics, and multiferroics

that is important for the materials research. Related fundamental physics and recent studies are

presented.
¥ ) ic 7] b3 = B

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

Examples also include optical devices.
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System Integrated Circuit
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The aim of this lecture is to understand the advanced analog circuit technology, such as analog-to-

digital converters, digital-to-analog converters as well as artificial intelligence technologies.

& ¥ B B & § B MW MHEE (RE) - WEH#EM GRFE) -
JCEFERT GFFE)

Integrated Circuit Design Technology
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The aim of this lecture is to understand micro-electronics technology, such as semiconductor
devices, semiconductor processes, MOS and Bipolar transistor modeling, analog-to-digital converter,

analog filter, high-frequency circuit, and LSI reliability.
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Electronic Engineering, Advanced Course
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In this course, firstly, basic phenomena of Superconductivity will be introduced with the context of
Macroscopic Quantum effect and Superconductive material. In addition, Superconductive electronics
application will be given including High-speed Digital circuit and high sensitive magnetic sensor based

on the feature of Macroscopic Quantum effect.
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Micro-scale Computer Simulation and Nano-metrology
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This course provides an overview of the recent developments and the problem for further
effective practical use in Micro-scale simulation technologies. Furthermore, as for Nano-metrology,

the configuration and the image information of an transmission electron microscope which has an



atomic order resolution will be lectured and then their applications for fine structure analysis of nano-

materials and nano-devices.
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Modern Physics Intensive Course
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The following research fields of modern physics are lectured: 1) theoretical study of d-electron
systems, 2) theoretical study of f-electron systems, 3) theoretical study of low dimensional quantum
systems, 4) theoretical study of quantum spin systems, 5) theoretical study of crystal growth, 6)
experimental study of optical properties of matter, 7) experimental study of atomic structure of

matter.
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Algorithm Theory
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This is a graduate course on the design and analysis of algorithms, covering several advanced topics
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not studied in Algorithm I and II in undergraduate course.
Keyword: NP-complete, preprocessing, amortized analysis, computational geometry, approximation

algorithm, plane graph.
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Theory of Computing
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This course provides an introduction to the design and analysis of algorithms and their complexities.
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Topics include : NP-hardness; Approximation algorithm; Randomized algorithm; Fixed parameterized

complexity; Probabilistic methods.
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Computational Complexity, Advanced Course
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This course studies the theory of Computational Complexity that investigates the amount of
computational resources (time, memory, etc.) needed to solve various computational problems. The
topics includes: models of computation and complexity classes, P versus NP problem and parallel

computation. Some advanced topics will also be covered.
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Programming Language
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A gentle introduction to parts of proof theory of propositional logic and related aspects of lambda-
calculi for the Curry-Howard isomorphism, following the undergraduate course of programming

language and software engineering.
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Software Engineering, Advanced Course
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This lecture is about the basic theory of formal methods, especially formal verification techniques
using temporal logic. In particular, we will explain the basic theories of automata, computation tree

logic, propositional linear temporal logic, and model checking.
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Computer Organization, Advanced Course
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The purpose of this lecture is to understand the main ideas and concepts in computer arithmetic,
which includes, addition, subtraction, multiplication, and division. The topics in this course will be
introduced as follows: two-operand addition, multioperand addition and multiplication, division and

integer square root.
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Information and Communication Engineering
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The aim of this lecture is to understand analog filter theory which is very important theory
to select a desired signal from the communication line. At first, mathematical analyses of the
Butterworth, Chebyshev, Bessel filter are given, and design methods of these filters are given. Finally,

circuit designs of these filters are discussed.
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Computer Communication Networks, Advanced Course
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The aim of this lecture is to understand characteristics of behavior in computer networks and
construct control mechanism of computer communications. The topics in this course will be
introduced as follows; fundamental computer communications concepts, game theory, VANET,

congestion control.
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Mobile Computing
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This course provides an overview of fundamental techniques of wireless computer communication to
realize mobile computing environments. The topics are as follows, based on the practical techniques
such as IEEE802.11 standards and BlueTooth: network architecture, media access control, security

and so on.
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Knowledge Information Processing, Advanced Course
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The course provides an overview of a varlety of techniques used in machine learning and data

mining. We will cover their theoretical properties and practical applications.

N2 - > B OE ¥ R g (B #Hdxz
Pattern Recognition, Advanced Course
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Recent advances of support vector machines (SVMs) have facilitated rapid explosions of its
applications. SVMs are built based on a wide range of material including reproducing kernel Hilbert
space, learning theory, dual representation, optimization theory, and algorithmics. In this class, the
theories of SVMs are introduced from the perspective of the dual representation and the optimization

theory.
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Computational Intelligence, Advanced Course
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Pattern recognition forms the technical ground of intelligent information processing. The aim of
this course is to learn systematically the basis theories of pattern recognition. This lecture will deal

with Bayesian decision theory, maximum likelihood estimation method, Bayesian estimation and their
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applications in various fields.
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Image Processing Theories, Advanced Course
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Fourier Transform, which gives the mathematical basis for image restoration, and Projective
Geometry, which is used for 3D shape reconstruction from images, are lectured. They are practically

explained using real examples.
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Imaging Systems, Advanced Course
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Optical system and image processing system are two major components of imaging system. This

] (%) #dx

lecture describes the basic mechanism of these components, and introduces the state-of-the-art

imaging technologies utilizing the characteristics of optics, such as computational photography.
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Information Systems
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Based on Probability and Statistics, Operations Research and Computer Networks in undergraduate
course, this course gives an introduction of stochastic processes and their applications. The topics
include the mathematical methods in stochastic processes, modeling and performance analysis of

computer systems.
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Mathematical Structures, Advanced Course
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This course provides various mathematical structures in combination theory, computational

complexity theory, graph theory, and mathematical logic. Topics include: Counting; Matroid theory;
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Turing machine; 4-color theorem; Menger's theorem; First-order logic.
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Modern Mathematics Intensive Course
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The following research fields of modern mathematics are lectured: 1) mathematical analysis,
mathematical physics, 2) stochastic analysis, 3) applied analysis, differential equations, 4) number

theory.
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Electronic Measurement Technology Course
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This course provides wide and deep knowledge of advanced electronic measurement technologies
and electronic circuits & systems as well as signal processing & measurement algorithms related
to electronic measurement instruments & automatic test equipment, based on recent international

conference publications and industry trends.
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Seminar in Specialized Topics
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Experimental Research in Specialized Topics
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Algebra I, Advanced Course
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This is an introductory course to elliptic curves for understanding the notion of group well. The

following topics will be treated here; the group structure of the unit circle and hyperbolas; the group
structure of elliptic curves over the reals; elliptic curves over other fields including finite fields;

applications to cryptography.
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Algebra II, Advanced Course
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This course explains some basic theorems in number theory and gives their applications to the
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theory of cryptography. The following topics will be discussed: Euclidean algorithm, congruence,
linear congruence equation, Fermat's little theorem, primitive roots, discrete logarithm, quadratic
reciprocity law, primality tests, distribution of primes, prime factorization algorithms, cryptography,

RSA, digital signature, pseudorandom number generators.
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Algebra I , Advanced Course
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This course explains some basic facts in elementary number theory and their applications. Through
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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.
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Analysis I, Advanced Course
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Quantum mechanics describes the spectrum and scattering phenomenon of the systems of atoms or
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molecules. In this class, we study the basic analysis of Schrodinger equation, which is the main topics

in the quantum mechanics.
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Analysis, Advanced Course
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Starting from a question “What is the delta function?”, we introduce a basic theory on distributions.
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We then study various methods for solving differential equations whose solutions develop singularities

and investigate the properties of those solutions. Construction of the Green functions will be useful.
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Analysis III, Advanced Course
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Give an overview of mathematical foundation of quantum mechanics. Understand the basic
concepts of quantum mechanics including bras, kets and observables. Understand functional analytical

formulation of bras, kets and observables in quantum mechanics.
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Functional Analysis I, Advanced Course
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This lecture is a brief introduction to functional analysis. A theory of compactness, completeness,
Banach and Hilbert space, contraction mapping and Linear operator is given. Their applications to

numerical analysis, weak form or semigroup theory for differential equation are introduced.

_84_



T - 4 B W ¥ B s ers
Data Analysis, Advanced Course
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This course provides an overview of methods for multivariate data analysis. It covers the theory
and its applications of multiple regression analysis, discriminant analysis, principal component analysis
and so on. The main objectives are to understand basic methods for handling of multivariate data, as

well as exploratory and confirmatory data analysis methods.
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Thermodynamics, Advanced Course
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The aim of this lecture is to achieve great understanding of thermodynamics and to cultivate
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applied skill of it through discussing the thermodynamic properties of polymer chains and polymer
solutions on the basis of both the macroscopic thermodynamic laws and the microscopic statistical-

mechanical analysis.
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Quantum Physics
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The lecture concerns basic theory of quantum mechanics. Several fundamental techniques of

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

discussed.
B Et B BE ZF 45 W I “F H#E#%

Statistical Physics I, Advanced Course
B R OFEE Z LIS, MEMHE I BT 514 DT T 5,

Focusing on topics of condensed matter physics, we shall discuss the methods of statistical physics.
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Statistical Physics II, Advance Course
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The aim of this lecture is to achieve microscopic understanding of the phase transition phenomena

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

microscopic mechanism of the experiments.
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Theoretical Solid State Physics 11
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The lecture will focus on the magnetic prpperties of materials. Learn about the electromagnetic

behavior of matter, antimagnetism, paramagnetism, and ferromagnetism.
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Introduction to Systematic Physics
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Any natural and engineering phenomena can be taken as a black box. This black box is applied to
a systematic science approach. In this lecture, we explain to reveal the mechanism of the black box in

addition to any basic knowledge on physics and engineering methods.
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Advanced Solid State Chemistry
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Crystallography and the principles of diffractometry, dielectimetry, thermal analysis, calorimetry,
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and high resolution solid-state NMR are explained with exhibiting the applications of those methods

to the characterization of condensed materials.
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Advanced Organic Structural Chemistry
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This course provides some essential concepts in organic structural chemistry such as strain,
stereochemistry, and aromaticity, and the outline and examples of organic functional materials, such
as organic dyes, light-emitting materials, display materials, conductors, magnets, and ionophoric

materials.
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Polymer Chemistry, Advanced Course
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The aim of this lecture is to understand characteristics of polymer materials. The topics in this
course will be introduced as follows: (1) Electric and thermal properties. Functional polymers. Polymer

reactions. (2) Structural analytical methods.




(AW AEE)

a3 7 = 7 % E FEHIZ - AR
Food Immunology and Cell Engineering, Advanced Course

C R TITEMBES M LA OWTOMELIT) o HEamtZEETid, REHREICES 507
PREZ RS 2 L & b2, ZoOREEREM, 7TULUVF—RLACREREOTFH*HIE L2ERNOIE
HICB L TEET 5, M AT, LB B 2R OGBS ICOWTHERT 5, /2, &
R LR T V72 258 R O Bl 56 2 B R T BB O1EE 2 B2 OWTHIN S %,

This course covers food immunology and cell technology. “Food immunology” emphasizes the
molecular basis of regulation of immune responses and their application to the functional foods,
especially to the prevention of allergy and autoimmune disease. “Cell technology” focuses on
regulatory mechanism of metabolism in mammalian cells. New techniques such as development of
pluripotent cells and establishment of genetically modified animals using genetic engineering will be

also introduced.
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B2 49 > F > v 71 HEILFERG (GEH %))
Science Intensive Course I

FIZFHN» LR Z M2 T, WEYOREETTE2RS MYy 7 AR BOHERT b ilimO MYy 7 A
WHEED L BREOFMI L INAEBIT 52 Lo REMOWHE BEOHZTILIZOWT, s
SIGH T THELY 20 WY LTOMRBRIZT TR, TNHAED L) ITEH I TV S 2EIC
Vo TWbLPE Tilfd %,

We invite lecturers mainly from outside the university to give lectures on selected topics in related
fields of physics. The topics of the lectures will change every year. Refer to the syllabus for details.
This course. provides an overview of the latest physics-related scientific research, from basic to
applied. The lecture will cover not only the results of research in physics, but also how they are

applied and useful.

B %2 4 > F v 71 A (F) #Hdz
Science Intensive Course II
BAFHIREPSHmEONL 2 DSV 1 KHERBR 2, MNP ERA»OHERTHI LT,
1 KA BIRIZOWTORCGER L ISHT 2 .
The aim of this lecture is to achieve great understanding of the first-order phase transition and
to cultivate applied skill of the first order-phase transition phenomena. To achieve the aim, the first-

order phase transition is discussed on the basis of statistical mechanics.

B 4 > F v v 7 I Ete () B

Science Intensive Course III
FEHONFIE T R CTHEALI L EZERIILC, MROEEB X OAEH =2 DV THER,
In this intensive course we discuss the elementary dynamics of rigid bodies and the concept of

angular momentum.

B % 4 > F v ¥ J N SFHHESEZ
Science Intensive Course IV
Bekn A OFEE L L2, BRBHERICBIT A2 O F kR £ 5 R

Focusing on topics of condensed matter physics, we shall discuss the methods of science.

B2 49 > F > v TV 5| HEH
Science Intensive Course V

BRSO A B TELTAMETH Ly PO — 12OV THEE T L5, F7HICBIF5T b
O —OWHPERIZOVWTOEZ RO L L LB, =Y b a¥—%# L TFEND LS BREEED
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Kk 4 7 sEISIC Sl 9 5 IS DO W T OHE A2 HET S,
This course will focus on Entropy, a fundamental concept appearing in various fields of science.
Variety and universality of entropy in several fields such as thermodynamics, statistical mechanics,

and information theory will be discussed.

B2 4 > F v v TV RREHZ
Science Intensive Course VI

DR ORTWIEL, EOROMMERZERT HZ LX), SRR R L b
MEIICHFETE 5 2 ED% 0. RERTIIHROEIGm IO W TLER/NNROH# - 7212, €05
¥, A OWENTFE D BARRY 225 AN OER 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.

B Y 4 > F v v J W AR (B #Ed% - Itk (IR )
Science Intensive Course VII
ZIK%&T (&, BEWE DY W L 2 OFEERTE, B L O EL L R T EADIEHIZ DWW T
WL DOWFFEGI % 2T = D3 SR 21T ) o
This course lectures on the optical property of materials and its experimental details. Practical use

for the magnetic and medical engineering is also presented.

(AP R BE R E ]

(FEEFEEFH)
S -BERXNLVLT Yy TEEREEE HIRESZ - AR 3%

Advanced Practice in Instrumental Analysis

NMR, BEoHrOEREHR, JSHEIZOWTHMT 5. ZOMBD S L IZEREOHRILEY Ok 7
Mras8 247\, FHEOIERIRE, 7— Y BITEZ HIZ21T %,

The fundamentals of NMR and MASS spectroscopy and their applications are lectured. On the
basis of these lectures, the practices of the NMR and MASS spectroscopy are carried out in order to

learn the basic operation of machines and the analytical method of the obtained data.
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CAD - CAM XX NV 7 v TEKREE MRHIZ
Practical training and exercise in skill development of CAD/CAM

CAD v 7 b7 =7 Solidworks &l L T, ZRICiGIB L URETOEARIZOVTOAF VT v 7%
T RHZODEREEME TH Do AFEE TIE, TENELLE, A7 v 7, H#, 3D ET) ¥ 7, HKHE,
BRI, ~SHEAHE, 749 b, Totkry 7)) —, NI RX M) v 7EIONWTHESR, ZIKITETIVOHIE
VR LI 2 3L 72O OFERN R A XV & ZOHREBHRT 2 Z LA EOHWTH %,

This course covers exercises and practical training in skill development for basic designing, a three
dimensional design using a CAD software (Solidworks). Topics includes a geometric construction,
sketching, lines, a 3-D modeling and drawing, orthographic projection, auxiliary views, dimensioning &
tolerancing, tolerance and fit, assembly, parametric modeling etc.. The aims of the course is providing
knowledge and basic skills for reading engineering drawing and production of some examples of 3-D

models.

7O 3ICTRAXNT v TRERE i (B #Hdxz
Lab for Advanced and Practical Computer Programming

GFEMET = Y EN, Ay NI TUrIIVT, FIT7 4y ra—FA ¥ T2 —A (GUD
DS B2 BT 5o

The course provides an opportunity to learn how to develop computational tools for molecular

biological data analysis, network programming, and graphical user interface.

REREHAI - ¥ 32 —2 3  AXNT v TRERE VEEHAE - PBIZ - HEHdE -
By HAERIR - HHBIZ

Practical training of measurement and simulation for environmental research

HABRERLE 7O ANTREZHA ZBE 2 ETVEL, Y32l —2ard 27201008 ER
by ab—8 —OFHEREERHEROFMICLE R T — 5 2155 20 OFHEHIFAT 2OV T o3k
BEAIT)o

This course provides practical trainings for mathematical modeling of physical phenomena and
utilization of a computer simulator as well as measurement techniques in order to get the data for
the simulation. The subjects of the modeling and the simulation are in the field of environmental and

chemical engineering.
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774 78BN FTEHR F#EE - R EIR - ieEEdR
Fibro-bioengineering, Advanced Course

ERERAITIM B RIRE ST, NA Y AT ITAF v 7 REGREES T2 08K T 5 7-0121%, &
TR Wk L OB T CBRER TOR B X THBR T 2 LE DD Lo RHFETIE, PO
MHEMIRE R, $8 7 1 704 8 VXU, FET T F Ve EOFRIRE T T ORI & K E OB %R,
INAFRAT T AT v 7 B LOEGEEE O/ E - W, B LRSI IC OV TR T 2.

In order to develop eco-friendly materials from natural biopolymers, biomass-based plastics, and/
or biodegradable functional polymers, it is very important to understand the relation between the
molecular structure and hydrolyzation mechanism by environmental microorganisms as well as
the basic physical properties for those polymers. In the classes, fundamental properties of natural
biopolymers such as fibrous cells of vegetables, silk fibroin, wool keratin will be introduced, the
synthetic method and properties of biomass-based plastics, and the structures, physical properties,

and biodegradabilities of biodegradable plastics will be presented.

E T bt} # i B g (E%) #5i%
Partnership of medicine and engineering research

COMETIX, THARPEEROEM B OMIEHEHH L ORFTOMIERRIZOVWTTLEL L,
A L o#EOW R T A 2 L2 L, FEEBOMBERO 7ot A 2B L2 L%
Hned 5,

This course aims the understanding of the knowledge formation process in the interdisciplinary
area by listening the presentation of latest research results of engineering and medicine and the

discussion about the potential to seek the research project by the collaboration between both area.

EIE TESEN FAREOYIE & EF5HR B - fessdx
Physics and Medicine of Heavy Ion Therapy for Cooperation of Medicine and Engineering, Advanced
Course

TSR - AL FEOMBLFOIERE, € DONERFFIFALE - MEHEDEFEIZ OV TEL, 5612, £
NS ZHMH LI NEORED A A= 2 7 G ORERE & E I X 2T EDOE 2 )7 2% 5
INSHOMELELT, B THIGEOMEL RS VM 2iBRS €222 HNET S,

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.

E % 4% E Bt B # # 4% & TR HIZ - SARUERIZ
Measurement control in medical physics
R TFEOHEBEICONTH#TFET 5o BARIIE AT O & OB E % A L 72 N #0256
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EIRITEMIZOWTHRT 5, 610, BIANTF A4 U—2xi L L2ES - BRSTFE~D
ISR IOV TH#RT 5,

This course lectures on bases of medical engineering, specifically it lectures on a basis and recent
progress of the artificial internal organ technology such as an artificial heart using electromechanical
devices. It also lectures on a basis on a high-energy ion beam technology applied to the field of

medical science and technology.

# & B X B % #M 1 KA (EEEE > 5 —)
Comprehensive Intermediate Japanese I

HR L NV DL EZGAZ B TRRIZERT 5. HHOET, FfHhLNVOEHEE % v CTIEMEZ
BErHETE5L9127 %, HABIZL 2BHOFMENZED, 23227 —2a YighzeEHRT %
ZEIZED, REFACBWTHEERMRIGE 2 W2 CATR A2 HAGRRE 2 BT 5, ZHUI L) %
PG ERRE 52 L2 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.

#w & H F® B B # I RIE
Comprehensive Intermediate Japanese II

L NIVDOLEZGAZ B TR ZETERT 50 T, Pl L NVOIERIAH % AW CIEfEZ 3
BHEHHTELL)123 5. HAFRICI 2EHOFMEEN 2 &0, 23227 —Ya YEDEFEHT 5
ZEIZLY, RPZBW TR RMIEEE 2 5 % <172 5 HARRRE I 2 HET 5 AU X ) %
FAHURZTREE$ 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 X # Lt #H I AR (EF > 8 —)
Comprehensive Advanced Japanese I

RNV OFEEEZ RIS, BN LFRICLEZ HABEORREZ SO IMELET. 72, ¥k
DHEFFIHEF 2 B &, HRBEEANOMBIZLE L 22 EE LR HARERDOBERZMY £, TE 57217,
BEHATE LRI &b CTHRETEB L TS,

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. Students are advised to take classes in full

year together with Comprehensive Advanced Japanese IL
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#w & B ® #F L #® I RIE
Comprehensive Advanced Japanese 1

EML ANV OFEERFZNRIZ, EMNRFEEICLER ARGFOHRE S 51T, 72, PR
ST B &, HAEENOBRMICLELE 22 @BERHARFRRENIOFREZ XL, TS 57210, #&H
AL T L abE THETHEET L Z LT L,

The aim of this class is to impart Japanese language skills that are required for professional
learning by learners at advanced levels. Moreover, this class will focus on the future careers of
learners and foster advanced Japanese language skills that are essential for finding employment in
Japanese companies. Those at Comprehensive Advanced Japanese I level should also participate as

much as possible.

[t~ —2 2 v N 2FRHH]

M 0] T %5
Management of Technology

D7) OFEDT IR, RETHRMBEOMLFINFTLb0L BT T, BETONRMIELIE
HY 5 ET, HifrkE (MO T) ORFEIIVHEDD DT, KRR TIIMEIEIZBT S WFFEH 56 O g,
WFERZED 7 at 2ADH Y )7, MRRFEOBRR R L CERISHE MM 580 Ewm, HHWIEIh
TP B RDOAMMEDOHERNT L TEHEDO TR P T T, bbb, HilrkEe &3, WD HFHE
fEETo7at 2= LS, #H L WREEMIE 2 81 L Tw {720 0iig & 7% - g -
T35k R L 72 O T KFERETIEZ ) LHMREEOERNLREZ HE2EH B LT
ZZKHEEZHIBLTWE T3, FRIZ, PIZER%IC X 2 BEEORI M 2 EMWICHEF+ 5 2 L2 HigL
T, WETEMLIT. I/, BAENLEEOMERERAEE M7 1 20y v a v b#gkoPic
B ANZ S,

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

®

i (1E%E) #dx

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 7 i o PHE (IE%) #d%
Industrial engineering for production activities

FETHE V) FEIRL 2ERTHWS NS DS, 2T ) B LRI TOEERHORFN
il R B LDTE D J7 & L ICER A2 RO L H A HIE LE T, AS, WO AEREIZ BT, 34, MR
=N —OREEMAEDEEZHEL, RS WVE) Db D% 5Tl L2 MESRIRL CARETZ00 [ L
CHL (THE) 22K 2RENDHY, T070121F, AT LAWEBRZEIZERSWTTEL#GEN Thz
FBEM L CRERMICSE T 2 2 LSBT, BIG, AEEH, mEEH, X NEREL EoEK
W7aE R EHEBFEZEA LT, 74 Vel LIZEETREORG 217V, et L2 TREZE
BRCE L, €2 THRAET L S L ST RMEDHRIZIY T 2 & T, KEY AT LD, L, M
HHZOWTHBL 9. 512, SN LT, BEOREH TOWIR Y AT L OFE LI £ - Tk
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FEOMEEBOLTETHLY T I F =X T A NOMET TEOTEHELET,

The objective of this course is focused mainly to understand the optimization of production
activities to increase economical value. Thus, for the production activities, it IS necessary to create
efficient “production process” based on the plan by establishing the best combination of equipment,
material and worker. Therefore, this course shows basic concepts such as manufacturing control,
quality control, cost control and so on. In connection with these concepts, SCM (Supply Chain
Manegement) which is management method to improve the efficiency by the optimization of inter-

enterprise logistic system, is introduced.

1 > 24 - v v v 7
Internship

ERIZBWTERS L2 2 ZEMISEA T 28D 28 ) 72012, BRIBIM -y 7%
T90 FHIDHA T L ADR, A 25—y T2IT\0, BERAZHELLE I TORE - Fame s
b

BB I - 22y 7
Long-term Internship

BA5 L7222 I B W TEREMIEHT 28 25 ) 72012, FHEFELzEO T3 r AREOER
MMOEEIZBT B8 =20y TRIT). FHBEEEL LT, BEICBT LT —, AHE %
EEHIZOWTHET 50 MAT, IRELEDREL L OTZE I TORMBIZIS LA OBE LT ).
IRIBSEEFEDOHELE LR ARG E LN T 5 2 L 2HRB O, REMLAGEEL RIS,
RBICHEERERMRLZITORE - {Wmr BRI E5,

BOE M OB K X B & By ol
Scientific research presentations

WFFEFEERDOTHICII IR R E R A Y —HEDPDH V), BRITRL L PEAN L FEEIEEL Tn 5,
RFEJRCIIEBBEOIRTE, NERERTFELREEFEBICLIVFIMNTLI L2 HEEL L, MATH
FOUSHICBIT A RREOMICE £ 12, HMOHTTIZOWTLMNT 4. /2, LA MR, Bi%E
X EELTZDODOIN =0T BT )0 AT A TOmRLESE L L, —FREREREEETHED
BWEEREAT) 72O DIERED 2179 o

There are two different styles for research presentation, an oral presentation and a poster
presentation, and their basic techniques are similar each other. In this course, students will learn
how to present experimental data and voice controls for the presentation. Also, hints for asking and
answering questions in discussion for presentation will be introduced. In addition, students will make
a practical training on the writing of technical reports, reviews and research papers on chemical

topics.




32z -2 a3 riE# HIREH I
Practice on Teaching and Instruction in Chemistry and Chemical Biology

b - YL FEBROERMB 2@ L T, b ) R3S MELRAFTHEEZBET L. 2HU2ED, I
AR T o PRI E R IREAF V25 L LN TE b,

Through the practice of teaching assistant in chemistry and chemical biology experiments, the

teaching and instructional technique in the field of chemistry and chemical biology are obtained.

BEII1=2F7—-—23 > “HE

International Communications I

SREIN &R L CHEFICID #d 2 A 2 BT 272012, EEFTHLHEFOII2=Fr—a >
AE/) B L ORLO A 2 BGT 5 720, —@HIMLE (1 EBEELL L) Opst oG R i Esis
BIFBHME, 723N BT 2 FEBEEDTIRT LUMER BT L20HMEL TS (FEH 20 Kefd) . AHME
T, BHOFERHE, MRELOKRIRTA ANy vay, I—74 7, EEAEE~OS,
F I OFMEBI BT 5 FER, EBOWTNHIZAT) o KD, WHER TERIMENE 2 5#EET
FEEIEDL (HE 8R) .

The aim of this course is to acquire English communication skill and knowledge of other cultures.
Students undergo training at partner universities of Gunma University over a period of time (longer
than a week) or attend workshops overseas. After completing their training students present about

their experience.

BEI3IIi1z=2F5—23a>rld “HE
International Communications I

AAEIN &1 dA L CTHFICIRY Mo 2 A A BT A7:012, ERETHLEEOII 2 =r—a v
RE) B L ORALOH Z BHGT 5 720, —@HHL L (2 EBEEL L) Ost oK R ERis
BIFH0HME, 723N BT 2FEBEEDTIRTLUMER BT L0HMEL1TS  (EE 74 KR BHE
TlX, WHNOFERLHE, MRELOKRERTA Ay vay, I—74 27, EEATEE~NOSIN,
F I OFMEBINC BT 5 F8, EBOWTNAIZAT) o &I, WHER TERIMENE 2 HRET
FRIEDL (HHE 8IKEH) -

The aim of this course is to acquire English communication skill and knowledge of other cultures.
Students undergo training at partner universities of Gunma University over a period of time (longer
than two weeks ) or attend workshops overseas. After completing their training students present

about their experience.

8 ® 5 < U E Y x X RIE - ASEERT GEEE) b
Business in Engineering

KPR EhLIRESNIEBMIC L2 2= ARRO#EHRE THR¥ZBUT, b0
EVRADERIZONWTESR, T2, HRATEIAALZENL TW A REDCFHEB LG, ERAH
FAHEHRT, ZO— VKA THERET 5 MM E R L7200 LT HET b,
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Through factory tours and an omnibus lecture series given by employees of companies in the
university’'s vicinity you will learn about the practicalities of businesses involved in manufacturing.
The aim is to develop talent with a global perspective by bringing students into contact with
companies with an international presence as well as through exchange of opinions with company staff.

15 places are available - if capacity is exceeded overseas students will be prioritized.

7ML ZTULF—2y THR WE#EEE
Advanced Lecture on Entrepreneurship

FESEN M HE R FBIHN DWW TR L 72, EBROENEST — ZADOWRIHEF - REFFH» 55N 5 H61 %
NS, FELZBIDEL LOOUEFMHIIOVTHERT L. 72, HLAOZH#HLEDY —XEET A AL
DRT 12D T T MR OWTHRES 5 LI, BRLALEVAAETVORERZHEL T, 2R
W TLEryT—varFEIOwT#EmT 5o

The aim of this course is to help you understand, from the viewpoints of success and failure cases
in business, the significance and determinants of entrepreneurship, and effective policies to promote
entrepreneurial activities. The effective presentation skill on business is also provided through the

discussion about your business model.
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(BB T Im R H A
& & fa B & E B R OB EIRHIZ

Bioethics and Legal Restrictions

B ZELRFAL TV ), BEROBEIZ 2T 5 TFo T E AT IUIVnERWZ ATW ),
FOREZ W L TN BB OMGRA D 5 Lo TV b4 ORI T L0, KEFRD
HATh b,

This course aims at removing false ideas of those who confuse ethics with law, assume that they
have only to observe established regulations or believe that there exists an ethical theory which

solves practical problems automatically.

B E &E B - E & f7 IE TR
Medical Ethics and Related Laws

FEEE PR DSEF | LB IR B L B & O 2 208, BRRIE S L BHATRIC BT 5, RFE
FH L L TOOHERRME EORMBEZ I 9 o MHIZOWTLELSNATEREHZ FRZ LI
T, ITEIOBIRDPLE LG H > TBLLEDND ), HEORTT —AAY T4 Z1T) o

To learn acts and laws regarding to ionizing radiation hazard prevention is very important for
students who aim at working as a medical physicist. And medical staff who works for clinical
medicine and medical research should know ethics on medicine and clinical research. In classes, we

learn ethical problems in various situations with case-study.

Tt 5 & I REIZ
Research Ethics

[Nz xS L § 2 EF5EIC T A MEIRET ] Tk TS E. eI H, W T
% A BLIE O MBI TE D FE SN L EE 2 HIFR K OB 2B § 2 8F s 2 2 2 T d % b e ve 72,
WEFEHIR b B EAS L T, BE - 20 20 E 5% L SN TwbH, AFERTIE, HM
MBI S B WIEFERN e BT T ABICS T A TR ITEI%R & 2 WHEOIEFE 2 7 /N —
T5

This e-learning course provides students with the very basic of research ethics. This relates to
CP1. Ethical Guidelines for Medical and Health Research Involving Human Subjects prescribes that
all investigators shall receive education and training on the ethics of research and on knowledge and

skills necessary to carry out the research prior to its implementation.
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Physiology

NEDEFFEREDBERE 2OV T L SRAEBNC IR S Do EFMEIC X D RRERAEIED X ) ISHERF ST
WEDOMPIZONWT, BIWEEROW A LEEDOEDL N IZOWTOIMEZRD L. FIZHA LD AR
2 HEF IS 5 6

Outline of physiological functions of the human body will be discussed. Students will study about
how healthy bodies are maintained by homeostasis, and relationships between the disorder of

homeostasis and disease. In particular, cancer and cancer treatment will be focused.

)i &l Z KH (%) #d%
Anatomy

NEDHEEDBIMEIZ DO T, SRIRBNIIEH S 5o Bt E ONME &R ENZ DWW TIEF 2 ERE & ik
EFRIET, WENS O TRE LMEIZOWTHFRZ RO Do FFIZHA LA ATGHZ SIS
5o

Outline of the structure of the human body will be discussed. Students will study the normal
position and morphology of organs, and relationships between the disorder of organs and disease. In

particular, cancer and cancer treatment will be focused.

(R~ BLEERERY H #F)

5 2 HHAZ
Mechanics
ER L NV O TR L2 )R EE L, LRI WTES, BIZHFOM#ES272
T R4 RBMRE 2 SR RICH 2o CORMEL 25 HEmEHIIOT LI L2 BELET %,
In this lecture, first we review important points of the mechanics field you've learned in high
school and then we study more details of mechanics. The final goal of this course is to acquire the

methodology that should be a foundation when you will learn various specialized major subjects in

future.
B 1577 = = AESRH I
Electromagnetism

B FOEREUN OB EZHWE T2, 72— OFEIB LT T ZADERIZOWTHRRTH L,
T R=VOFEAIB L TE L - $N= VORI OWTHHT 5. X512, BRFERLEBIE ORI
DWTHHR T 5o

This is an introductory course for understanding fundamental laws of Electromagnetism. The
following topics will be treated here; Coulomb’s law, Gauss theorem, Ampere’s theory, Bio-Savart law,

electromagnetic induction, and propagation of electromagnetic wave.
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Quantum Mechanics

BFNFOERE OB EHWE T 5, t@ﬁ%@bi@% LDORT IOV TRRTH L, Al
EWFEBEIZOWTHEHNT 5, DI, FAOHEIIBITLY 2L T v = RO izonT
bIEHT %o

This is an introductory course for understanding basic concept of Quantum Mechanics. The
following topics will be treated here; quantum theory of light and materials, uncertainty principle, and

treatment of Schrodinger equation in various cases.

7 2 - # I %
Physical Mathematics
RN R EICHBEAI IO W THEZ RO L2 2 HWE L, (1) 7 — ) /L2 7 — ) 453 (3)
T 7T A, @) Ny RV, G) VT v Y PV % EOREFER NS OB TG E A OIR B
IoWnT %—ﬁ:‘f %o
The aim of this lecture is to understand basic and applied mathematics. And basic idea and
application of (1)Fourier series, (2)Fourier transform, (3)Laplace transform, (4)Bessel function, and(5)

Legendre function etc. for science and technology, are explained.

s 5 b 7 3 F MEHIZ
radiation physics

AT E ST, B E WE OB 24k, BUEHHIC B 214 0 BRBIRIZO W CHLR
oo TOLOIZMLEL LY E L B, FARERFEOMERZ AR ENOI0, KHBEHO%E
ABAE R OB & OMBENEH 2 BT 50 F 7R A BHEHRE I O N A A7 8RB L Clahnsss )
O — A - GRS & EEROIGHIZ O W TSR, £ L THEHREICOWT, o0&, HElF
ORI Ol E BT 2 BR 2 %R0 %,

Main subject is an interaction between radiation and materials. The purposes of this class is to
learn units of physical quantities, interactions between radiation and materials, radioactive decay of
radioisotopes, energy deposition and energy absorption, nuclear reactions and related issues. And it
is also to learn about particle accelerator, beam control, measurement technology and its applications

such as particle therapy. And then understanding about the radiation dose is deepen.

E & - & & F ® % TN et

Medical - Image Informatics
g - HRFOEENOERCHE TEFERI LA HEL LRETH L, £7, 1HHEHR, B3
i B L L TR OBAES, MR E BT 5. I D B BRI EI{R OB LR IZ O W
THEET L, /o a2 ¥a =% VBT T 7 4 7 EERNZBEUIFREBED D E OEFERISHIZOWT

WY Do

Aim of this lecture is learning the fundamentals in image processing and information science and
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its application in medical imaging. First, based on information theory and signal processing theory,
mathematical expressions of images and image conversion are discussed. Then, image analysis and
image compression of images are lectured. In addition, basic image construction methods such as

computer tomography are presented and its application in medical image process is discussed.

i 5t £ LT
Statistics

MEESER O & (MR 220, e R, S S HEss, MOt oA ARG, IR, BRI &) 25,
REOFA & OB RER £ T, RO HH 2. HFEFRTE ) MAGbEmIZE I Wi
I 2RO ST Tl <, ERENREISOWT O 2 HEHRZF R, BUROMESR% I
P 720 OPALR 2 FIA KN 5o

In this class, we learn the basics of probability theory, including concepts of probability space,
random variable, conditional probability independence of random variable, distribution function,
expectation, generating function. We also learn the law of large numbers and the central limit
theorem. We learn not only discrete type probability in high school but also continuous type

probability. Introductory explanations of mathematics of modern probability theory will be provided.

® # 3 B T #Hodz
Scientific English
FHEEMORFIERICEHT L Ty T — 2 a Y ERIER I N2 A=V TEM AR LTY) A=
TN T T b TXOGETELLGTFEIIET L) T ¥ VB R L TSR
T 5
The materials for listening practice are provided by the hot topics in science and technology. And

the materials for reading practice are provided by the articles of the big names in research area.

(EHLF-RRE LR B )

REDHE  -BREBRVBZERS TN A
Health Physics and Radiation Protection
TRAE P - SRR (B 5 2Ry - WSR2 RO B R B L § %0 M ORI BT# R
% EOFEBBESIZ OV TR TH S, ERERETHP #EZE S (ICRP) OB RRS L U<
HrE ORI EIC OV TR T 50 S 512, BAEMRDETELOCHEOZEEHELHENT 5.
This is an introductory course for understanding basic and comprehensive concept of Health
Physics and Radiation Protection. The following topics will be treated here; basic concept of unit
of radiation and radiation effect, protection system of radiation and evaluation method of radiation

exposure of ICRP, and protection method and security control of everyday.
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WHERZH  BEFZFYEZEES TN B d%
Physics in Radiation diagnosis and Nuclear Medicine
TR e

BEERAT, EEN, SRR L, BYHICEREICL 2R EOZLEEEIL L TR HW SR
FO—HThHLb, TNEOEAMOFHEOMMEZ HIFT .
A

TSRS OB B & O 2 50, <A AT, PET ¥ A7 4, SPECT VAT 4,
PET/CT Y AT L Voo LWHEY AT 24 b &, £ O L PRRERFl, B X OEBIZOWTE
L %o
Radiological diagnosis

Radiological diagnosis is a field of medicine used for diagnosis by imaging morphological changes
mainly due to diseases such as lonizing radiation, ultrasound, and nuclear magnetic resonance.
Students learn the principles of these technologies.
Nuclear medicine physics

Students learn the physical properties and production method of radiopharmaceuticals. They
learn the principle, performance evaluation and management for new measurement systems such as

gamma camera, PET system, SPECT system, PET / CT system.

MR E Y ERXER REFRERT FFE)

Physics in Radiation Therapy

TBAHRRRRIC B DB E 2 BB 5 2 & 2 HIEd . £ 9IUREICBRT 2 WEEIZOWTD
EFNZDOWTHIT bo FrA BB L o TED DSBS DZEAIZOWT, ZOWEHMZRERZ &0
THRT L2 Lx HIET,

Students learn the physical properties in radiotherapy. The definition of the physical quantity
related to the absorbed dose is lectured. Students can understand the change of dose distribution

which varies depending on various conditions, including its physical cause.

2 154 fE B # KH (%) #d%
Basic oncology

WAEREARTFR DY, EO L) RIFERLEREMIITON TV LD, IZ2OWTOREEF5, o
ATEIRIZ BT B HHRE O RO B IZ BT % .

Outline of the feature of cancer, cancer research, and cancer treatment will be discussed. These

studies will lead to understanding of characteristics of beam radiation therapy for cancer.

HoH ® £ B % KH (%) #
Radiation biology

gigs =L DWADFMIZOWTHFT L2 L2 EOT, BDADEEY LR T EZBNT S, FU
Nz CHREHED G- 2 A0, FHEk, BEER~OEEZ L, BEHIREORSHOBEMRIZBIT 5,
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This lecture will introduce cancer standard treatment methods, including understanding of cancer
characteristics of each organ. In addition, the effects of radiation on the cells, tissues and organs will

be discussed to understand the characteristics of radiation therapy.
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RIE

b 1t Z ¥
Photochemistry, Advanced Course

TALF O EBEM & & EBREATOMFEZ LI LT, 724 ML —F -t B/ lEE s 0
ffge, AHEEL 74 A 7L A OWFZERFEIRD, 670 -T2 HW2nF 4 A =2 ¥ 7 OO
HBEIZOWTHRT 5,

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.

7 ¥ 1t F i B UiRe = /ey
Molecular chemistry, advanced course
DEE)&E%O)%WE@*E%A%H%L L, &BEMSHONRE, 7Moo E, SEOEHMESICOWTET)F
B L OB ACER U 5o fdlRICB T 2 M0RIE L K EBREOR B BT 22 L2 HWE T
Bo HEIZE VT ED naaﬁ)ﬂﬁb DWW %,
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 g (L) #d%
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, HIZA 27 7y A Mg V7oA 47 vt A v A7 50
FEZOWTEEMIRS S 20 E72, TOIRHE LTOYA 7 st T VORI OV TRFOFH &
WRBEIZOWTHERT 5,

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

of Organ-on-a-Chip systems as an application of these systems will be discussed.

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

I, ARERLFOsRERE LT, REUIOBITHR L BB ERE L OMICHE 26T 21LEWEE
MEH SN, ERSEIFEE L TRACHIZRS N TY S, KEHRTIE, BREBILEYOMS, AL
SOIBHERED FE Y 7 2IZOo0WTiEm L, ERERILYoRBLZ X5,

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 S 2 EOARILEM e @ & LT, ARERDT T v = 7 L9, BEIEDTE, il
DEEY 7 ZZOWTREL RS & LI, ARILZEDOHE THEZ T T DI R I L %
HUOIZHERT %o

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

®

T Hd%

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 = HFH %
Special Topics in Catalytic Organic Transformations
AREIZB T 2 TFHEOREIIOWTHERT 20 112, ol GER SR MR Ao+ i)
DIRFEAIFERIZDOWT, Fli O EHEIRABE SIS O FEB 2 M/ L 22 35 ER § % 6
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 TEREHIZ
Special Topics in Inorganic Materials Chemistry

AR ORI E & W & OMBIZOWT, A F VRET T AR YA K= VI T 7% & DB
THTTHHS 20 SHIZ, F/ A7 — VARG RS S PTERIE O REMEIC O W TEIL L, Wikt
SO T 5 WA KL 2 AT 2 720 DE R T FIH T o

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 ISR - LRI

Special Topics in Systematization of Materials
TR O & ARRBICEE L CRMARBIZ 20T TIEEL T 50 B9 1 X BRI, NMR, B0irdEz w7z
Y S OV B AR (2 B9 2 1R 3 & AR TR D BE 2 DWW TR 5 o

This course describes about the relationship between the structure and the function of polymer
materials in the light of static and dynamic structure of polymers obtained by X-ray diffraction, NMR,

thermal analysis etc.
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Advanced Photo-Functional Organic Materials

T2 A/ 2 AW ERC TS FIZoWT, WERZEONG»O#RT 5o FFlZ, 77 -L v
su7 7 rRiELoOET 5 ERLEWOWIELISHIZOWTER L 5. 612, R EET %
B FALFEIZ OV T b Em T %o

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.

FR22EMHMILEEZER & AFHIZ
Advanced Chemistry of Organometallic Materials

GBI OEFIE GEOUME, s, B3R BIEE, @R, ERER L) ~oIsHIC
WC, RO MYy 7 ZAEFHT L,

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.

A EH P M I % ¥ R sIlIEVer3
Advanced interface science and technology

B - @O TET TN ZAOWYE - R EFS 572010, AR - mo TR & SR R Y
BEORMTREI 2B 2RIl 2RED Ny 7 Z%2H$ 25, 512, AREROEL
NSRS RO —MEIZEH L, Wik OBRIZOWTERT 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.

7 A& B B B I ¥ 85 B RHE (%) #d%
Molecular Assembly: Introduction and Applications

T A = VO EERIZE T S AL & W IS O W TR 5o MERERETTEE, BT
BT, ERIEER DT TRENI DV TRER T %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.
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Advances engineering of polymer materials

T ORERE LR REE OBIRIZOWTHRR T 5, T72, EGEETTFORTO 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 F
Chemical Biology, Advanced Course

HARG & LTI b EAR L 2 2BFRIZOWT, Z OIS L BRBROHBIIZ O W TGS 5 & &b 12,
WD —IBERALFEIUETH T LICE - T, Hi-RER L LTORHL EOLEN, AWEnrkEE
59 LR OWZEE 72 EIXOWTHERT 5.

The aim of this lecture is to understand the relationship of structure and function about nucleic

®

RE

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 = IS €53
Biomolecular Science, Advanced Course

G Bh L R OBE TE T h B NA A ¥ T+ T 4 2 ADE ZFRHECDCHEET 5o
BARMZIL, oAby, EMWEHT 2 REEE LT, N A 73374 7 AREDOER, T3/
FRECHV G EED & v X7 B O - BEEO FHIE L k3 %

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.

£ & o B 1t F 8
Special topics in biomaterials

AR RN B L CRARRY 2 B 2 2207 TS 5o AR ICHRBR A (A L DR & B RE D BESELIC D Tl
ORI K DL T Ao

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

B

NEE €13

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

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

BN CHEALZHE &, B2 &0, BEIBEEEZ Shke 2B FIREHER 2 T
NOWZEIZ BT LREICIEL ISHER 2 F 2 B L §5, 20720, BANZICHB 25 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.

E YR EMHIZRS EARBAR
Advanced Functional Biomaterials

FHE TEBEMEO S IR T E OB WWIFZEICLIHTSH 5o WHFERTH OILE &S ERIZ BV TR
MOTLERE T = 5 N = A b IZIRER S AR O ITEIZ O W TR b

Objective and reliable reference searching is essential for high quality research. Quick and state-of-
the-art search methods to find from databases those references that help you plan research and write

papers will be introduced.

NAFF /7 70€€tXITERFH RiE
Nanoprocessing Engineering in Biological Systems

y X EDF / HiECORRNMEEAERICED L OFRE, HIHX 7 = X A2 TS %,
INZHELT, BMREMEHORERE [TuovA] LLTHREL, Zo7atAMictos) ik
BRI e SN T AL 02 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 REBEBEYHEZERE R RIE
Structural Physics of Biological Functions, Advanced Course

AR T OIS L BRTE D LB E 0 20 BRI, RGNS - THORMBELE > Tnd, T, =
FE =2 (PR, e X)) 2 HW2EN S X OB S0 F3:1%, BUE, ke 2% -
MERO T/ A7 — )V TORRBEREEBIHICE o TRO THMZFEL o Twb, 15 OWFZETFEIC
DWW, YRR EE, FIHE OB & 5 R FE B T O BARM 2B 2 L) BV, BRAE A R
5o

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
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of life science.

 # B B 1t % 8
Special Topics in Biological Molecules

RERTIIEBNTEE LB E 2 L TV EERT T2V Tim L b, FFICHEIZTOZEIHIEICE S %
arE, FOEMICES S ANTLATFORETE AR, IWHICOWTHRED MYy 7 2FT %,

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

%

wo(R) iz

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

% 9 F B B 2B R g () Bz
Advanced Techniques in Molecular Biophysics

B EIL, e, W B, A VF-oBlEr oML L) L LTwh, Kl TIE, EE
mf, Thbb, [ \?‘*&ﬁd DORERE EATHLAZ R X722, B% S NS TREEDPE S
RS F- O LA F =24 - FIH X = X 5 % TS 2 R B FHI T2 0 Bl GR & FERRIY 7 FEBR
HEIZOWTHERT %,

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.

# & YW ¥ I ZE R s (Fe) #i%
Statistical Physics of Composite Materials

MEOME Y %555, 728 218, BE—SER, REMHGEE—GEREICREOBN, Bhitico
QG R WIEANE Sek- 3 = ab N

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.

B K X 4t 2 H * REPHIZ
Inorganic Photochemisty, Advanced Course

TR - FETC D FEBEH I & B IRRED B 7 2 Wt L, @B A % & G IRAALEY OB IREE D1 E
FRAEAE & A 2 DFEFIE) - T ANV F—BE) 2 EOBRERE L EFHEICEONT, WHRT 5. 5612
AT OWFFEBIR IS AN D BB DV TR T 56

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
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also included.

T /S M E&RBIEZERE R oA () #o%
Advanced electrochemistry on nanomaterials

K#FTIE, F/MBO—2THLRFEST /MEIER LT, F/ MEORIR, #&fkE, IS,
LA B EAL AR RS 2 B 5B W CHBTT B IR FE /U — KRV ) Fa—
T TT T2 DF NI RIIREME Vo BB TN ZANDISH B S N FHMEA % 25
FY 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.
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.

BRIt o #©# B ZF 8K @ T RHIR
Special Topics in Oxide Materials

MRALY AR, MR, BRILYENISER, BRILDEOER %2 EoSBIRILW 2 ) T,
TOEWITE L B WO, SRR IS5 2 RS, B EEIC OV T
FT 5. SHIZ, TNTNOMEORREEDSZOMEO ED X 9 I L o THIHT 202> Tz
T %o

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

thin films, and nanoparticles are provided.

=D EEDAEBERER e #d%
High-resolution Molecular Spectroscopy, Advanced Course

T L = =< A 7 O 2 G & 50 R 1ot B 3 2 2R B 2 R T 5o T
EPGER TR EAERMRAOISHB & LT, ~ A 7 aiEmtiiset duil, ik OFesRizon
TS 5o

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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2 "R O#H Hh F K W REHIZ
Advanced Course of Thermo-Fluid Dynamics

BOARII A L7, SR OBGRTI IS 2R EE BT 50 RIS, RAAREBIR %
W3R 720 DO—iki 2 MR 2 B L, ZHO R0 EE, @8R, T A)VF—ICBT 2057
B, REFEREMET 27201 LB SR AR BT 2,

The aim of this lecture is to understand the general theory of multi - component and multi-phase
flow. The topics in this course will be introduced as follows; conservation equations of mass, moment

and energy for two-phase, derivation of constitutive equations for construction of basic equations.

EFTIMNAN=-XTFH A4 LHHR AL
Advanced Course of Model Based Design

Industory4.0 OH % T ETINVR=ATH AV « ETIVR=)VEHBIZOWTHFEZRD L, LI
T S AL ZERE - BRI AV —F v ) T E VoI5 DI AV F — B IC
BUF2ETNVR—ZATHA L BAEFOBS & BB O W TR 2 ARk % & I128 1, FECW O
DHBEFNZDOWTEMARGNZ BT RS BFEZ RO TN,

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.

I xIVX -2 T LER CRES RS
Advanced Energy System

IANF =V AT LM FE LTHRY, ZAVF - AT A S, TAVF—FFLOME, -
WY AT L, BIAIF—, Bk - B & Rt e TEmany L ) Rs 2.

The energy conversion from chemical energy of fossil fuel to thermal energy by means of combustion
is the basic process of thermal utility of energy. In this course, the combustion phenomena of gas,
liquid and solid fuels will be lectured. As for the example of the process, industrial furnace and internal

combustion engine are explained with the environmental problems caused by the combustion products.

I x VX — & B 248 & PERED €S
Advanced Measurement and Instrumentation on Energy System
L —HISHEHIE 2 L & L7 TEZ AT, BB I BT AR DIREE, By - R, kit
DRE S EFB LOTHEDOFHNIZOWT, FH, F50Hl, 7— &R &I2OonTHERT %,
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
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detecting and data processing of the techniques are introduced with application examples.

B E =B E 2 ¥ & TR %
Advanced Strength on Structures

HEVERS I % AT 5 B CHEELE 20 B BB MERIE A 12 DWW T, J-RER RO E O 2 U IR 3 % 6
WS ADE T & 7\ S RAEEY) OBIE % 53§ 2 B B EE & IS O W T T %0

Give an overview of elastic plastic fracture mechanics important for analyzing ductile fracture
mainly about explanation of J-R analysis and R6 method.

Give an explanation of plastic collapse concept applied to fracture analysis of cracked structures.

B Y 2 F LB R SR
Advanced Metallurgy and Alloy Design
CIEME OIS & S 5 )/ - 3 7 OO S T3 O s i s & H Vo 7R AT
FErd s L2 BET 5. @BMEORE, Bk miReErE R, aEt ootk
(2RI B 2 R, Bk A 2 B ICHHIG S 2 G 2RETOE 2 7 & @ik I Aok 3 %,
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.

% @Ww M I F F R Ptz
Frontier of Manufacturing Science, Advanced Course

Jevi N LA 2 AR ICE L, BRZSNT, AL, BOBIT % & S AEEM T B0 5 EINAL
DIRSEIHFAMENAN DOV TR § %6

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

machining, the additive manufacturing and the deformation processing fields.

EmEMB/MNIT 70+t AR S ¢
Theory of Advanced Metal Forming Process

SIEBIAZ BT B 5w RN L 70 ADBE LML 7012 25 XU DO BRIZ OV TRERS
%o FEARH 72 YRR GG |2 H D WG I 7 AR LE & REE 70t 22 OoW TR T 50 2

ILEDPRE SR TIHENI OV T, MR LB 7 Z0FERLOBE»H@m L 55,
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
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materials science and practical use of the advanced metal forming process.

BEDHAFI vy XAER IIIWEers
Advanced Dynamics of Structures

PR S OBIEE (B - FERIEEE)) 12OV TR T %0 2T H 2 I E o SRR D #L
EEATE, ATIDORE SIZXBBBOELE RS IR IIR, 74 AR EHI S 2. BEHRIEE T
W5 2 720 oREERENE (R O v 270 & ZAMEMI, ZAUVEM OREREER) & Bl T
IR 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.
Nonlinear resonances and chaotic oscillation are explained. To adjust the responses, damping design

methods are provided.

&t pil # i ] R H A%
Instrumentation and Measurement, Advanced Course

FHII LA ZOWT, WL ZHUCEITE SNIGH23E ) T L2 HIET ., 3, WHEOF
WTHERE 25, EREEMROMMA, SFHEAOEEE, SIS - P OBIEE, FHUEO A
P EFHIEEEIZOWT, ROESR WIS, mnire LT ey oKL, FHAT - a v
TOEERNNE, 2 EOMMHERIZEIICE D), TRODOUBRFREERH I L2 LT, EERWZRIG
Hiixo35Z &% 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.

ERERDIAF IV ZAER PRIIES€5s
Advanced Dynamics of Nonlinear Systems

ML - HEEY O R E R BINNT T EOBE 2 BV E LT, IERIERICEB T 2 BRSNS X OREh R
IRH), ZE— FHOEBSERIEIE - W IR, BRI ELTA & O@BCRIZB T 2 IEHIEEIER,
GrIE & Ty ARBZ DOV TRILT B o

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.
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TR A AT 11— AR H %
Advanced Man-Machine Interface

N EFM A D% Clm e~ o~y A V7 T2 —ANZDOWTIHHRT 5 & & b2, MiBRA 455
72 arye3ART HI2OOFMY Y b NG X B NEITERO > 2 ¥ 7 HfIc o TRl
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.

ETEESATLERMIZISTH W (B) #i%
Advanced Engineering on System and Control for Cooperation of Medicine and Engineering,
Advanced Course

VAT AL, VAT AORELIFIZOWTHER Y 5o AR ISERD . OV AT ADRE
M, @7 a8 =R FEEEATY) & 7o GIEREGEHE, O % ¥ AT 2K A HlEN O T
WY Bo

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 E O#® I % = W iEsers
Advanced computer organization

BRFEE T VT X8OV THERT 50 FEHOADEBEARCILEL R ot ish) (128
THMWE LS 5 WH 2 EAEE 2 EHTE 28R %2 AW eE, FERE & BHTFHEE T VT
)AL B L URSEEORESLLEL Y 27 L2 2W 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.

¥ 4 7 0 F /I EEGR AR (%) #dx
Advanced Micro-Nano Science and Technology

<A 70 - ) A= MVEBORETER RO, L, EH), HIESEESRE S IEEIE 2
DEBIIAD BIGHIZ OV TR 2, b PPEHEICRR 2 NI ORANTEL, Y4782 =505
T A= FFEAN AL, TAVF— - AFH - N - AT AN E, - IR SN S
BEHAMNC R ) D00 H b RlFTIE, MBS VAT AEEICE L BEIFET S A 7R =),
FIAr— VOB EHEMES L E LI, TNE 2 LAMICHIES 2 8L, TOIRH Y AT 2 DF))IZ
DWTHEH T 5,

In recent years, engineering and science in a small-size domain on the order of micrometer- and

nanometer-ranges have globally emerged and are in a rapid growth. The micro-nano technologies are
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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.

XRE - RO - ORIET — 541 T X455 W (3h) #dz
Advanced Course of Mathematical Data Science for Artificial Intelligence and control

T YA T ADOEAFEE I AR AR 2 OT 7a—FICHBRE RITLTE D, FFIZHIRE
HHGEIC BV CE, FELEROER TR 72 & ) M2 H#H S 2 7 2 OWEIZHRErIFE ST
bo KHETIE, AT LGOS ITIERZ LR TLRIL, T—F 4 0 ZORENFLETH 5
WEE, 7ANE) Y 2OV 5, 7= A T R EMEE - HIHOFErAbETHERIE
T E R 2 PRk 2 RO B o

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 leaming by learning the combination of data

science and intelligence and control techniques.

BELCERIBETFTAIZRGR RIE
Advanced Engineering of Structure and Noise and Vibration Prediction

FAETYENEL ETHEEED XD ZIRBEEHRPIEL 2o TW 20 eHl L, EZ RS
Bo WIZENS OFREZE RIS B 7200 LE 2B & 2% 3L R 5 BEBEFRNICOWTEMABIZ /R L &h°
CIRELS o AT E BUET 2 AT L Rl L, SHICHEBOY Ia L -2 a vV 7 b2 flio 724k
VIial—varofRBRb ).

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.

BREY Il -3 R e GFFE)
Computer Thermal Flow Simulation, Advanced Course

EBEOEERB TN RICLBGA Y I 2L - a Y EERT 5. 5512, GRS BT 2 Bl L
DREERREERN L, TROOREZERT 57200 FRIZOVTHERT 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.
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[REUSEEFTRE ]

I 2NV X —GE8TITFHRR PR HESIZ
Science and Engineering of Energy Conversion, Advanced Course
T AV — BB, RSN — R R L R L O TR 2 35 1T 2 B & ik & OB b
DIZOWTIHRD L EBIZ, b DEMERILZ T 2 720 OFEHE M I DWW TER 2R L&A
SHHS %0
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.

Hh - K MBI ZERH W (i) #d%
Carbon material science and engineering, Advanced Course

XU, MBS EPEDOBRICOVWTIERD, IRWT, ZNH 2R T HEET O |2
DWCHR$ %, FFICHEIE I Bl kR 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 1 #d%
Energy and Environmental Engineering, Advanced course

WEEILZ: o, KAFREOI AN F—TaLR - 781 Z2ZO0WT, ZOFE, 731 X
i, UGB L OWEBENCHET 2 EERT TV, VAT AR ERRLAD S, BRI 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.

NAFTIT I ZT7)2ITHH PNUCE €S
Biotechnology and Bioengineering
AR HIEFEFIEATIT ) o BUEW MRS X OMER % CEAMBEE V270 v A0ER 2/ 5
LRI T U ARG OO E TR, TN T UL RAEL R LA T 7 ) 0a T — % Bifig
T 5o HEMEREALERICOR E IR BEOEMREZFRE & 1T, 5EE, KUHEAOLFE T %
BT 0 AP LFOBMPCO T MR 08 &, EEMEBERA 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
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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 HEHZ
Advanced Engineering on micro-manipulation of biological molecules

BUNRLT- R0 F OB LR 2D O T OBMEICH V2T L ZDOWEIZOWTH#FRT L & LI,
BVEDY; 2 VE T 2 72O I LEAN IZ O W T bR T 5, 512, 10T OB - BIEIC X ) The
(272 o T RNTERIC 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.

x @ 8 Bk B F 5 B HRHHIZ
Surface Creation Science, Advanced Course

MEEIICERELZ G5 27201V NL IV 77 X213 L & 55 4 OFRMELEFA %
LS 5 & LB, MEEREICBT A ELZID T TATa 77 A Ve A F I 7 AJEHT 52
N2 ED, HEEERTEBIET 7O ICEE LRI L RO 5.

Various surface treatment technology are explained including the nonequilibrium plasma which
gives the functionality to the material surface. The depth profile and dynamics of chemical changes
in the material surface are also described to deepen the scientific understanding about the creation of

functional surface.

' K 9 B 4t ® B B WG H%
Special Topics in Separation Chemistry

WE S HEDFEAR & 72 ZALF UG 2 R L, 25 & B 0 B ISR U0 1 5 AR IZ O
THEB R CHRT

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.

oMW B & B 2B R UPES €573

Fiber Structure Science

MMEL, - MZESE 2 ETHELN LM ORI B W TAT R 2EEEZTHY), E645
I EREARAE 2 FZE T 2 720 121E, D 1R 2 S A g S O B O W T IS T B
BhD b murFAtFEe L LT, WMo m Uil L IO BEIZ O W THE 2 R, MelaxEt
(L EREREAMOBRE B LERT1T) .

Fibers are essential structural elements to design the advanced materials for aerospace fields.
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The physical properties of fibers are greatly influenced by the fine structure produced in the course
of fiber processing. In this lecture, some relations between the higher order structure of fibrous
materials and their physical properties are discussed. This lecture also deals with the evaluation

techniques for the fiber structure.

R & & & I % % @ ER 25 EPS
Special Topic in Environmental Engineering, Advanced Course

FIK R BRSP4 B4 7 RIEER & FEOR S 5 72 0 I XA R 73 KB 2240 R0 IR BRI AS 55 1 2 B o B SRl
TEZHMRE L, BEIRBIEICLELE R RAMBET 5 & L O ITRRFLS, BRMEAS X
O BARIE A UL 5 D RESEATE)T 725300 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

environment are discussed.

B & B B I % % @R INEEHI
Structural Design Engineering, Advanced Course

TARREETOFER, FEICHMICESE R 2 LB L T AWM B W THEELREE % R LT\ 5 KiE
Y3ialb—va rHEoERE LT THRERE] d 5. 4, HARBEY OBGEHAR IR O
KRBT SHERRIRARFHIRBIT Lo2H ), HE L0 dH 5 WIIHETFFICB W TN b
T&7:%  OFAMHREDZERMERE & EEIIEHE L ) 2T FEIC L o TR b b L9124 5T
Who 2O LAERERTA, BEY I 2L — Y 3 YEHINROBMEE ZEMIZ, ZOMEERNEHEOFM %
BEd 5L B2, EBNOISHTELSBROFEIZOWTHRZRD L,

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 8 R OB I % N R I
Geotechnical and Geo-environmental Engineering, Advanced Course

T OTIFERZEEN T B IR OIEERICOWTHR T 5 & & b2, WBERE T FORFOFEIZD
WTHER S 5,

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

technology are presented.
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®OB R OB 2 OF R k%
Environmental Hydraulics and Ecology, Advanced course
TIRDBREE DR R ED =D DR RFAM R AT A LT 572D OB & % 2 2R3 5o
BARRIZIE, Wl zdh e U722t oKEEIROM R 17, EARNER & 2 2, LFrBE & Aot
BEML OBk, BRELAYEIE EARROBTOEY LEELO/RDY, HEMERIZOWTHIT 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.

X B # £ I %2 5 H® SHHIE
Disaster Social Engineering, Advanced Course
FURKEICH T A EHEH, BAAEMK, BREES AT LAICOWTHERT 5, HREBEROAL ST

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 # x F B E &5 # T % HAFHR (% R) - BHEdZ (B H) TR0z (KR H)
Energy Conversion of Coal and Biomass, Advanced Course

BATRBI AL F — & SN+ AL O R TIRAFE AR b 2\ R 7 & O R R FE R
WCERZHT, BELELTORT Yy VRN, O ZEEICHHT 570008, Bk, "k
Gy, R AL, Wb EOHBAERIEOIFRE L FERLIC O W, RFTOFMBEEEINE B F 2 2055
%,

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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e B B Wt 2 OB W - PUE €is
Applied Analysis, Advanced Course

BB B IHBINR & R & OB R BEIZ O W TR BT AR R BR 2 RO 5 2 L 2 H
BrET 5o EHESHRBITRD 1 DDYLER & 7 5 Wigner BIOZSHRBIFRIINE ) EB) & AFH 3 2 #1 B1EH R
NGRS L7254 % Hilbert 22 EICTHELS 5 & £ b 12, TOWEIZOWTHRET b

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

linear operators in Hilbert spaces and integral transforms.

H OBE ®m O F B
Topics in Mathematical Analysis
B 07 TR AR T d 2 IFE TR B RIS L TERENTELBFAN T+ —< ) A a %,

et ERETE OMEFH L ZET A EEATENEE L, EERZ R 2 KM &I
TOWBHHEOEM EHOMHDOWGIR, HE~NDT 4 — Ny 7, L L TH W mm%i#%owof
AT I =) ALRELT DL, EARIIIST A—FPEFkICR->ThH, #REHEET 2 HEXOM
BWEARICELS o ThH, BORBEED systematic R HETT 70 —F TELDODPHFDBRATDH
%o

Piezoelectric materials have been used in many engineering devices because of their intrinsic direct

E ] HH 7 s

and converse piezoelectric effects that take place between electric fields and mechanical deformations.
The mechanical stress and the electric displacement are related to the mechanical displacement and
the electric potential through the elasticity tensor, the piezoelectric tensor and the dielectric tensor,
and it is the piezoelectric tensor through which the elastic fields and electric fields can be coupled
with each other. We apply the formalism developed for elasticity equations to solve the equations in

piezoelectricity and study their surface-wave solutions.

e B R #® 2 B @ KPIEAZ - BBHERIZ - B IRFHERIZ
Applied Algebra, Advanced Course

HRBLOTA 477 0 ARUGROFEHEICOWTOHFEZFEDO LT L2 HIE L72AERRERXD
FARET— 2 W0 k) HAERUL, BAAZH, BUEHAR, FsFIERRR, b o — iR EOHEXTH S,

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.

e B M % 5 B X &5 @R HBEHIZ
Differential Equations in Solid Mechanics

BB B oy iR, BARBI IR AR, s B s i RIZ, O, o
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TR O % TR T 2 S EAND 7 4 — FNy 7 S HIE L T 5,

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, ie., the problems of reconstructing unknown parameters of elastic

media from partial observations of the solutions.

B F M OB B
Physics of Electronic Materials

AR OMBE L E 2, SO0 HELETMEICHTLFMBLICORREZEET 5,
PIEEIE, EREBPRIID BISTHEIO B CHROIERET - J77 01 X, BIET S X E COLV L
\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.

7 3 T 7 i ) R
Solid State Physics for Engineering, Advanced Course

EAME O EZ TE L T LY AN = X LB L OEF T/ ZAOBEREEO LRI - #2102
DWTHRT 5o BARMIZIE, FFEAD L OPFERICBIT 2 BREEHE, ML 120w Thimmy
TINA A ZFNHLY) BT 2SS 5,

This course lectures about the fundamental physics of solid and the fundamental principle of the
operation of electronic device. This lecture includes the electrical conduction and optical property of

dielectric materials and semiconductor.

BB TNAXITEHFR Rl (k) #EHI%
Semiconductor Devices, Advanced Course

KBTS Y T OMREHE, pn HEAIIOWTEE L2tk N KE—F b T2V 5 ORI
BB, KO MOS £/ MEE S AT AIZBIT A ETEBIEL F v THEOR/MED 720, Kito 7
Ot AEAMTED &) ZFHas LRI R A L SN TE 722 lRT %o

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.
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Fabrication and Metrology, Advanced Course

BEFHERFOEE L 2 5 EFFRFEHEOEFMERLE W &0 X ) IZFHIGAT % A e B 2 FHIl
iz BIGs 5720, 70— THMEE, TRINTEER EIZOWT, THOEM, fET, BIESE
FeWET b TNTXY, REROFHNIHEMN OEFER FISHD Z HI221F %,

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.

£ A I 7 % E TR EIZ - SRHEH IR
Advanced medical engineering
ETFOFBHINEICOVTHERT L. BARNICIE, AT & OBLABEMWEEE % FIH L 72 TR
IO L ISHEMT, 2 LTS SR oFMIcoVwTb#HT 4, $/2, ¥4 70— 2505
EREITAINVFE =1 F =050 - HIHEAM 125D B - RESFENOISHIZOWTH#ET 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.

BERIx N —HHAIERR TEAHIZ
Electrical Energy Control Engineering, Advanced Course

IR R B [F] 8 7 EDT B3 A Rl & 2 DISHIZOWT#ER 5, =2—F VA4 v b
T =212 &O K, MR tHEIC oW THHEBIT 5, £72, TRHOFHEICOWT, #ilfEREEEH CAD
i LAVASZNC T VEZE IV A g ) R= 2

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.

2R 77X THEZER ElE () dEBOR - ik (5F) dERIZ
High Temperature Plasma Physics, Advanced Course

MG EL HIE L7z, Wi @BHERS LA 77 A REEKEE 77 A~ a2 d R e LT 7
AXYBFNIOWTHERT Do 2F ), TIAYOVHROEEN, 77 AHhOWES L OHiRH SR
RETHDo BHOEMT T AIHFEICOWTHRMAT 5.

Students learn about plasma physics in high temperature fully-ionized plasmas confined by magnetic
fields and inertial confinement fusion plasmas for nuclear fusion reactors. In particular, equilibrium

and stability, waves and transport in plasmas are discussed. Recent high temperature plasma studies
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will be also overviewed.

E F &8 F I % #H & ElE () dERd%
Quantum Electronics, Advanced Course

g, HHEBRLEICBWTEELREHEZRITH TPV 7 b a =7 AT, ADREmEAM 2D
WTHBZE 572012, v 7 A7 2 VOHREADNHMFE L TROEFH 2R, /Ny 27735 A0
RO TH B APREWEE, T 7 A NORFIENTHM % #T %o

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.

S mBEFEREIZSESRI ANEIR - =%
Theory and Practice in Electronics and Informatics, I, Advanced Course

BFIEREGHEMOM TR L 257077 I V7 M, I —FHEMIIOWTHELRT %,
¥, BIEIERO C 71 7 J A2 X AR R LT, 72, 2OIGH TH 5 EHEHKEETY — v o
Mo BARREREEIFEICE LT, REmMOFEEEZ LA VO EEREN OB G2 HWE L-#R21T

]
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For obtaining basic skills from theory to practice in Electronics and Informatics, analysis and
visualization techniques of physical phenomena are discussed via C-programming. Theory and design

of electric circuits with EDA tool are also lectured.

% & F B & @ % &R NS5 €5
Measurement and Control Technology, Advanced Course

FHIHI A O AR BT 2 2 L 2FH BRI, 7THur Ty s VARG / TV Fa s
g, TV Y VR SIBEEA, 7 u RN O 7 A g, EIREESA, SR & TR
iy, 7ruars 74 vy EEE Ay —)—7 AD ¥, BHOBIEEGN & 70 v RIS, IR
Pz vz 7 u 7 g, E5 08 & 7 u Z RIS IR 5 2 30 % iRl O 7S p 2 X — A |2
790

The aim of this lecture is to understand advanced measurement and control technology, such as

analog-to-digital converter, digital-to-analog converter, digital signal processing, LSI testing, power

supply circuit, analog filter, interleaved analog-to-digital converter, and self-calibration techniques.

£ Wm KR OB OB O} OB W K EHIZ
Advanced Engineering on Electromagnetic Wave and Information

RIS DTE IR EL 2 P 5 5 72012, OB T EIZ OV TR 5. BARMIZIE, AR
Aok (FDTD ) %90 e P 2 F  7oE Ty R R I, 22 R B R
ARG PIVIENT 3 E OB & kT %o
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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.

E F B 8 I % ®H & R (FR)
Telecommunication System Engineering, Advanced Course

WERE EOZ C DFTOHm»LIEREI) M 7201208 7 4 VY BEIZOWTHERT b,

WNH =T =R, FxEI 2T, Ny T4NY OREBMBOBAW RN % F AR, BANICE
NENDT 1)V 8 2 &Et 5 T2 R T %o

WRICEET L7274 V8 2 EEORERE L TR T 2 70 ORI REHE 2 /RS 5,
The aim of this lecture is to understand analog filter theory which is very important theory to select
a desired signal from the communication line.

At first, mathematical analyses of the Butterworth, Chebyshev, and Bessel filter are given, and
design methods of these filters are lectured.

Finally, circuit designs of these filters are discussed.

&t R Pl HE i ) Bk () dEHd%
Computational Intelligence, Advanced Course

MR G DI % 70 97788 — VREFRIZ DWW, ZOIRMER (N X, moUiEE, N
A ZHEsE) ZRED ORFMIZFE L, SR R, Y AT v — il ENOIRHILC
B 2B L3R T, kA 2 BMRHEIICH T 27200/ EET %0

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 A ® B F 8
Applied Physics, Advanced Course

IL7 bUZZ 2RIV 7 puZ s ATHCONLMEOWHIZOWTHKT 2, #BEONEIZ
(&, EME, KT I0 X, RS L CETMEOBT FESE IS,

This course introduces the physics of materials used in electronics and optoelectronics. The content

®

TR BIZ - S5k () HEHIZ

of the lecture includes electronic structure, lattice dynamics, optical properties and techniques for

analyzing electronic materials.
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B #* % ®E 2 % R i () Bd% - RE¥OR
Theoretical Solid State Physics, Advanced Course

T LA OMBEMERISER S 285 2, WHEOEFHEE WO BA»OHBT 52 2 BIEE T 4,
Z072%H, I FLOICEZETROEFIREL EFIFAIIIR) FREMI L%, 6 X5 tmric
B L 725 B 2 M T %0 (F A=A

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)

B ®E PH B OE B W SFHMESIR - 5 RS - R EROR
Mathematical Physics, Advanced Course
BT EHRRORELLRT L2HHICIOVWTFEL, TOOILELRFOEBELZIERT 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 g () #d%
Information and Mathematical Engineering, Advanced Course

TAEDEHEENM OB R T LWHRE & 512, BEST 2B HROEZEEIL RT3 ) TH %,
KT T, IR & 3 2 % AT Bl e & R3S % o

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.

BOE Y X LI ®ER SLiE el
Discrete Systems, Advanced Course
77 7R ORI OFEEIZOWTHERT o

This course covers several advanced topics on graph theory.

# = I F 5] B B %%
Management Science, Advanced Course

T = ZHEDEFBEERELRIT) 2O OB & L CREHERE &, OB B BTy R E
OIS EHFT Do T, F—2HRIOWTEMT—2D0I =~y 7 AEBE LM L7 LT, ket
HREMEROBMN 7 L — AT — 7 2T b0 DO LT, A XHE, ETNVEFEEL OO T —
YR BATIOHAIZ LR THET 5o

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

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

&t " b Bl %5
Theory of Computing, Advanced Course

TNTY) ZALDEEE, BB LOZNSOFERIZOVTER, NPREEE HET7LVTY XA,
BTNV T) XA, [EEST A— Y EHER, HERNTEEZEN L L TREIMTbNS,

This course provides an introduction to the design and analysis of algorithms and their complexities.

®

RIE

Topics include : NP-hardness; Approximation algorithm; Randomized algorithm; Fixed parameterized

complexity; Probabilistic methods.

7o 9 323 >7 S T FH 0z
Programming Language, Advanced Course
PR LT B L NS OBRICHE T 2 R DOFE L #HRT 5,

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 Bl m OB b B R O4F
Discrete Organization, Advanced Course

77 7 MR M e REHEBOFEICOWTHERT b0 WRMRT T 7TV T) XLOKGR
La—) AT 4 v 7 RFHECOVTHERT 5o

This course provides an introduction to graph theory and combinatorial optimization. Topics include

%

A () #EHIZ

efficient graph algorithms and heuristics for optimization.

H W ¥ X F LI ZF R AP
Information Systems, Advanced Course

P—C AT A LY A% TEMP OB LR THNT 2 Fih 2 BI5T 5720, BTV = 5 5
M/M/1 ¥ A7 5% M/M/m ¥ A7 A7 ERMASEHEIEE L TRl TE 2REBATHI Y AT A5, K
Rt ISR ET 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.
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Image Information Processing, Advanced Course

W RO ALIREA 2 BB o FRIZWIE A S DOIARIETT, WKOEH, v — OB R L, a2 ¥a—
YT a OB THLNET—<IZBELT, RED MY 7 AR EOHFRT bo

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 KEFHIZ
Knowledge Engineering, Advanced Course

HERRHEAERL Y, RRCRTE ORI § 2 Em i HA IS oW TSR, RHEERHG T L T X LB
B 2 HER L EN— 212, BDDHFEOHHBEBIEAL, ERT—»50HIMH 7 vy X80
PR TS5 2 A2 5

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
ety & AL IR 12 X BT O 720 O R & 5

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

B

ik (B #dz

optimization.

B O OB & OH @ O R (%) #dx
Dynamic Image Control, Advanced Course

VAR, TN A AFA & WGALEEART OMALIZ X D), SIS ZREE L 7287 2 BRI AT o il
APAIMEN OB 5, AFEZETERLMOGMLIZHEDINTIOH 2 llA 2 MFHiT L L b2, £
S DSREIZ T 2 IR O WUEHAT 2DV CRERR T %o

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.

PATLERBRERIZHR SRR (BR) - OhEEER GEEE) -
aREER GERE)
System Integrated Circuit, Advanced Course
VAT LLSI HICHWSNTWD 7 Fu ZRIEEOREr - BT TE 222 #BEERELELT, 7T
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RO ZIT) o
The aim of this lecture is to understand the advanced analog circuit technology, such as analog-to-

digital converters, digital-to-analog converters as well as artificial intelligence technologies.

XA ERBBIZER MHBSE (FH) - e (JEEE ) -

o , RS AT ( IEHED )
Advanced Integrated Circuit Design Technology

YA 7TV b OZ AQKRER AR B 2 L e WEME LT, RN R, R
Ot A, FEERTNA ZETY) TEAM, TR TYy VERER, T 7 v A, EEE
[, LSI OEEMEIZOWTHET b,

The aim of this lecture is to understand the advanced micro-electronics technology, such as
semiconductor devices, semiconductor processes, MOS and Bipolar transistor modeling, analog-to-

digital converter, analog filter, high-frequency circuit, and LSI reliability.

EITEEABTEE — LNR AR

Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

MEY —AOHEIS, HALFERB L IRHICOWTCHERT 5, #ELE T IV TR & OME/EH
BLOTANVFERIZOWT, HALERES CRIEFEBEEO I &S iael, 1 4 il t#E
EHA & U= 2FEORFECOWT, IGHTIIEEMIIL, moMiesis, mEEANI A+ Hico
WTHR T %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, ion scattering spectroscopy and focused ion beam (FIB) system, and nano-fabrication and
evaluations using scanning electron microscope (SEM), probe microscope and high-sensitive biosensor

application are described.

ELEHZEMHEAE - SHASR BEIREAR - NS
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
X#R - WFRR 2 R L 72B AR - GRS W TR T 50 MRS, MEZFE2 AL
7RIS £ TORD . OEFHEOREE L ICHOWE & X, FEHROMEERG@ XM - R % F
H L 728 AR - S0 O iR AT
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 3 Research frontier of

measuring methods for characterization of electronic materials using X-rays and particle beam.
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Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

A A =L ZIGH L 2w O TN 2 LHAEAN OV Clb§ %0 FEEHRR D 5 7754 A IS
M E TOIRCEP, T%bb, OF N, ALEIIBIT A A+ VEASN, @GEEEER, ONHET
AR OGEAA v F, HEWEw, 74V FRE), @FET/NAALE (74 b=y 7z L) (12
DWTHHRT 5o

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.

% m B F Bt B T %2 % M B (RH) - AHER (KH)
Advanced Electronic Measurement Technology Course

CFRHIZE B & OSBRSS0 % B FRHIE, RS A7 4, [E5LE - 7
TN TN XL ONWTEREHERSCEER TOMEREROZ b L ICHEREIT) .

This course provides wide and deep knowledge of advanced electronic measurement technologies
and electronic circuits & systems as well as signal processing & measurement algorithms related
to electronic measurement instruments & automatic test equipment, based on recent international

conference publications and industry trends.
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Advanced Research Proposal

T OFImM R I OV TIRINWARR Z Fi72 ¢ 56 2 &, BT el e g 5880 & 7
oD, BLOH Lyl sl B ae ), IRERCERRS), IRERREET), T HIIOTSE
5Tl HMELT, HOOWEEMDEUNDFTEFICBERT 2ELHEL T —F 7R —%)L
2fTbE b, KDRAT, BREEHEL, TITORERLEFHELRMSIED, HAENT—ZADFEIITR
b9 52 EDTE S,
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B E1> a2 -2y 7 EH
International Internship

HESVDOPATE - WF7EE & ORI X HMERRROREN 23 72012, EREEH 5T hIZHEL S
BT BOC, WEHC L AFERE, WO &£ O - KSR, KFETII s~ 3
¥ BRI OEERIIFNEZAT ) o AR T ERBCREREH 2R S E 5 2 L TIHMOBRE X Vi Z% b
DIZT bo BAELHBNIRET LI ENTE LD, BAMONEHITHETS 5,

v
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ERERBA 22Dy 7T Eee
Long-term Internship

15 L7257 2 R I B W CEERIIER T 20812859 72012, FHHE2 O T3 AREOE
MMOBEIZB T4 25—y T247). FREFL LTI, £E BT LY —, MBIME, %
EEHIZOWTHET 5. AT, REEOBEBLIVZITOMBIIIL LZHLTHOHE 1T
IRBEEEDOIHLE L & ARG E LN T 5 2 L2 /B O, REMLHEELRIL S,
WBRICHRESETHELZ I TORE - JAmcr kst 5,
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MREAMHREDERER e (IE32) B - soAkaERl GEEE)) -
feiEskin GEFE)) - NEFRERT GRFE) -
MR GREE)) - HHRER CGEEE))
Basic training for being corporate researchers
B NGERT 2 HL OIS, S ANE LTI L, EEFIIBITHMEREE L L ChHET 5720124
B - Ax¥ Ve, u—VT LA YRR L ULBGET 5. flifEEEIC L% A, &6 - iF7ekE 5% -
A - GBI E D —EOREFH LT 2. 2512, RFEICBVTOMMERIEL 1T BOEELL &
22 %0 AT, HHETIHEOETAATF —OREFELFR, INH0% L, KBRFETR LML
TiThN b,
Businessman and researchers who belong to companies give lectures on basic skills for being
corporate researchers. This course will be mainly performed by means of active learning method
as so to master the basic skills. In the course, a series of activities in corporates: planning, R & D,

production, and sale will be introduced. You will also learn way of thinking to creative value in
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corporates. In addition, they will learn basic business manners that are important in collaboration. All

classes will be given in Japanese.

EEHRYY -4 -2 v THR AN GEFE) - AR GREE) -
R GFF#)

Leadership development course

R—=T T4 TS - WIZERSS - A - BOEICE D —EONEEE A MBI T 5. £ DAL DM
P12 X 2 SEEB) & feE T 2 720 ORISR E e & Bl E R (MOT) %8, MfffEEmics v
MRMIEORRE L) @O L72ODY AT AL PO—D2Thdbba—< Y AF VeI, 772
T=2arRaA—Fr FOEREBEHETH, MOT I2BWTIE, RO LN D ERLHEM O T — < HEIC
VEZIA T FaTIVAFNEFR, TUOEEHL, 8 — 45— & L CORMmZE L EHO R A
¥ BT %

You will learn organization theory and management of technology to develop leadership as
researchers in corporates. This course will be delivered lectures on facilitation, coaching, and
conceptual skills. By using these skills, you can propose and advance projects. All classes will be given

in Japanese.

EE7Z7MLTLF—2 v THR P CORHE) wERm GEE %))
Entrepreneurial Training course

BEZEZEZTVD, H5HVIIEFENTOIMERELEZ BT HEL2EouRe LT, #Hiofliibz
T IR T 2 72O I E L IR 2 BT 5 2 L 2 HIWE LT, FEMILERY T T 1 7%
THA 22 v F Y TREE R SRR L 2RI LR R B EREO R R . 70, SR
(C B R R EIESE ICOWT, BN REZ H 2 BET 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.

EEX /70 - NILVHRER gt Aain GEEE) - SURHEM GEEE))
Basic training for being global corporate researchers

WV EN S 2 e L 72 EERM R BAGE 2 0— VT LA Y IR THICOT S, T2, W TEH 720102
VLTl DAL EREZHRETED L) 1005, T/, EBRISEICRIRT 5 720 DOIFE)FERIZOW
THEBI 2L CTilkih 3%, FEEEXFTEDI ORI T X THAEAFETITON 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.

- 137 -




H x 5 e # I RANGHERT (ER > 5 —)
Intermediate Japanese I

kL NV DL EZGAZ B TRIZERT 5, HbOET, Ffhlb VO EIHE 2 Fv TR % 3
BHrHEHTE5L)1275. HARRIZL2EHOFMEEN ZHO, 23227 -2 a YEHEFRT S
CEIZLY, REFEICBWTHERRCMIEGE) 2 5 % <ATR 5 HARGRE 2 &S 5 TS X ) Ml 7%
PG ERRE 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.

B x B & £ I KE
Intermediate Japanese II

HR L NVOLEEFHAZZTRAZERT 5. HOET, FfHhLXOVOFEIHEE % Hv Tl 3
BHrHENTE2L9107 5, HRBIZL2EBHOFMEN 2RO, II32=r—a VERAZERT
ZEIZED, REFACBOWTHE RN E) 2 W% CATR 5 HAGERE 2l 5, ZIUZ X ) Mg
FAHUGZTREE$ 46 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.

H x & £ # I KAGER (B> 5 —)
Advanced Japanese I

FRLANNVOFRB LRI, HMNGEFERILE R AREOBRE S HIIMELET. £/, 19k
DHEFFIHIF 2 B X, HRBEEANOMKICLE L 22 EE LR HARFERDOBERZMY) £, TX 57217,
HAGE LRI EEbETHETEBL TS v,

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. Students are advised to take classes in full

year together with Advanced Japanese II.

H x B i £ I RIE
Advanced Japanese 1T

ERL ANV OFEZ N RIZ, BN RFEICLE LR HARORRET & 5 12MIEd. 72, kot
ISR B &, HARENORMICLELE 22 @ERHARFERIOFTR LML, TS 5721, HAH
FHRI AL THRETEBET 2 ZEDPET LV,

The aim of this class is to impart Japanese language skills that are required for professional
learning by learners at advanced levels. Moreover, this class will focus on the future careers of
learners and foster advanced Japanese language skills that are essential for finding employment in

Japanese companies. Those at Advanced Japanese I level should also participate as much as possible.
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Seminar in Specialized Topics
(W - A T]

YE R, R, BRSBTS 2 HSEin O MFFERCR & 5 O LR S FRL D 72 0 1 2 LB e iRk &
BT 572012, REHEOMFRIREHEED S 7EREZ #IR L T, ZAUIEE L 7230k - i
EDFEEELT) o
(TR A Bl BB T ]
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Jebi DR LR & 5 O LG SR D 72 0 |1 E 2 Jisk 2 BAS T 2 72012, $REH B O fEisEH )
SRR 2N L C, AU BEE L 72 SR AE - SRR EOTEE 21T ) o
[BRIEAI A ]

BREEHT, BEREEM L, T AVF—HRAHE, ZARVF-BRT NS X, TANVF =T AT L, Gk
WU - B2, WERER, MRS BELY, 2a - BSICET S otim O 7R 2 2 UM L
SNED 72 O\ EE R R A BT 572012, 8RB OWEIRE IS SEE L IR LT, Th
(ZBEE L 7 SCHRARAL - R EOEE 2T ) o
[ 1H# - $E]

BT NA A, BRI - I - ROV -, EHGEE Y A T A, BHERRRLE BERRYE, WEAEICE S
% S OWFFE R % 5 O LGRS ER D 7e D IS E L ik 2 BART 5 72012, T&EHE o7tz S
HWor HIFFERRE 2 IR LT, ZAUCREE L 72 SCHRIRAL - i EOE 2179 o

>
P
\mn

B OIL 2 M %% #% B3 X B EHE
Experimental Research in Specialized Topics
[(WE - A B L]

YR, VR, SRR B 2 meim O 7Tk 2 FERMIC AR 72012, B ofiffstts
EHE ST ZEARE 2 IR L C, BEERRISE - 28R - BUEMAT 2 COMiE 2 B 2 s\, HER S oOERGE
BazlF b,

[HTRERE A B S B T ]

IANF =T AT L, XTVTVIATAL, AAPMAZIRA, A7) T2y VAT AICHT DK
Jevi OWF P Tk & EEMICF R0, IBEHE OIS HEs SR RE L #EIR L <, HaRe -
FEBR - BT 72 EOWIEE B vy, ELRSCOMERIEEY 21T %,

[(BRIEAI A H T

T, BRI, A VF—HIFH, TANVF—ERTNA X, TAVF =T AT A, GrHE
MU - BrZe, WEIEER, STy BRTY, 24 - BiSICBT 2wt O 7E Tk 2 2RI
A7\, TERHE ORI St RE & EIR L C, BRI - 92858 - Ul 2 & O %
BIhv, ELEXOERTEEE 2T 5.

[ 1h# - %)

BTN A, FHM - B DAV F - EHGEE Y AT A, BHERRE, BEERE, WELAICEE S
% WS OWF e T & R 572012, 188 E OWFRIREHEIE A O FEiE 2 #EIR L <, Hanhf
72 - KB - BT EOWEE B v, R SCOERIRE L 2T b,
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EEERTEE — LEFHR R
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

MY — 2 OFELBIER, HALFHES XL CIEHIZ O W TR T 5. #ELET IV TIEET & @*EFM’FH%
BLUTZANVFERIIOWT, HLAEE CIIE TSRO R & Saaeit, 1 4 > Bilots
FHA & V= 2EEOREFEIZOWT, IDHTIIEBMINT, =5 MReEig, ?@Eﬂ4ﬁ%y%:
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, 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.

EITEEBSREE - SRR BEIREAZ - INEAERIR
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
XA - R AR L 22 E PR - SHTFRIC oWl 3 % MRS, IndZZ FIH L
T2RHIP £ TORD . OEFMEOEBELICHOWE & X, BATHROMEIEHG® X # - Kz
M U728 - FHI O iR
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.

ETEEEE A 4 > E— LARCRAITEYR AERBIE - =i dERI
Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

A4 Y=L ZIGH LIZRFOIT /NA ATV TRl§ %o FEBERGR A 5 7731 A8
METOIRNHEHE, T2bb, OFNA ALAIIBT 5 A & P EAE, @GR EHER, O
AR (EAA yF, LRI, 7140V %E), @FEwETNAATE (74 F=y Z7fi#ka L) 12
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.

- 140 -



EEZATLEREMIZSR W (B) #d%

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

VAT AT VAT AORIETAC OV THER S %0 EERGEG T P IZib e OV AT ADR4EN
@7 s —Z e EBEEATY & A7 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

G2 &R P L, AEdariRRmiG a2 H3E S 2 200 e HiE LT, MRI®
HBEL 7 DR R B OB, B EEEFH LA 2 =2 v ZOFEM, B{ERLE, <512, 0
70— T EU & BE S 5 720 O ORERE L Z OIGHIZOWTHRLT %,

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

] ACREAZ - ISR - KH#

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

development of Medical Imaging.
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Other Field Research Training

Hr OHM 8 UNOFEOMIERET, 7077 AHAHEOREOT, —EMMMEIHEF T2
EERFEBMNT L. BEOFMOENIZSAND 2 &T, SFR% W LS5 B a2 X 2 MEIn 4 gy
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 AIIRREICOWTOOEEEREZ1T) . FIHEHBOIEED S L12, f
WHEEFLOT, FARERRATIHEET ). TORKEICLY, KFEEAGHEHEEZED, e
FIEHTENZOWTHE 25T, i ket 32 2 L REE %4 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.

SRR
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