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Special topics in chemistry and chemical biology I
FIBOAALF PR FE THUY) o 7oK, FRITEBRB AR 12 Hulis, 2o et l, 1L
FEE, TR TOMEERZE, ALFWRE»0 L) FEHICSF L NIV TS 5,

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

ME - £HEIZ%H

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

MWE - £ oBEIZHGI KH (%) 8% - RBEIZ - seF %
Special topics in chemistry and chemical biology 1T

b2z W3 e L CAEGHSOEE Y BIET 7 I A WNA 0 Y —DORIZOWTRHITO M ¥y 7 A
AR Bo BERRRTT N, ML SHEAEREEME & W72t 70 — 7 OEIC oW T, AT
HOMECHESEHIZOWT, AL 70— 7AW ER, EENEHIZOWT, 2 EIZDOWTERHRT %,
HEWIRSRERRRART 7812 D W CBER B % 281 CHER T & C, L% - AEMF 05BN 2E 2 Hx Fi2ol)
HI e 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.

WE - £oEBEIZHHEI ERREAR - ATRHEBIR
Special topics in chemistry and chemical biology I

5N BRI 20T LAV THRET A 2 L IXFOERERSHICUVETH 50 ¥ /N7 EDFE
BbEE, FNEFAMELERY Y 7IVORE, ¥ o8 BoEn - BitErE & AR OB Iz oW T
BT %o

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.

HWE - £ oEIEZHAEN e () #Bd% - PH#EIR
Special topics in chemistry and chemical biology IV

HIEBED T L 70 2 KRB T ORI - 4 53 v 7 AZPL 20T 2 WELEREHIF I oW T
WY Do EWE, ALY, WEHPONREREA L, AmBlRE, #4050 T ORENHZITT%R L,
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Structural dynamics and dynamical structures of biological macromolecules are essentially
important for the expression of the physiological functions of those molecules. This lecture deals
with various experimental methods that have been applied to reveal the dynamics and structures of
biological molecules and those assemblies. This lecture aims to understand the fundamental methods
to explore biological phenomena from the viewpoints of macromolecular organization in space and

time: structure, interactions and dynamics.

7 # 1t F i E AE#EE - ok (RL) HEBIR
Analytical Chemistry, Advanced Course

AT RE DASFEVERTFAGZ B § 2 BB & & AEM AT LA 1 B 1T 2 AR HTE O F I & WEIZB T 5%
2T R %o BARRIZIE, BIPCIIAEERE S EOMHLER S P L—F ) 7 11220V, 1%
FATESIKE), 1277 0¥, A7 0{bEZ5Me 812 OoOnTHERT 5.

Data handling and quality assurance of instrumental analyses are discussed. Moreover, basic
concepts and recent progress of bioanalytical chemistry are discussed. The topics in this course will
be introduced as follows; statistical analysis, traceability, electrophoresis, immunoassay, microchemical

analysis, and so on.

EREHGF  ZEIEEHER B () #d% - aARdEgds - R 1 Rz
Structure and Surface Chemistry of Inorganic Solids, Advanced Course

AH, SFSE REREEGEEEM SR A OETEE LR L72OICHVLEN TS, REFETIE, [
PRI R ORI EBRBEIC O W T ORI 2 M 2 B/ 2 L 2 HIRE LT, REME L L UEER
LRt ot GG, 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 EE I - EEHEE - AR
Advanced Inorganic Chemistry

ARESEERE SCERSBEMIFEOREED L OICHICOWTRHT 5, FILEM oA, Hidk,
PG, DL BFIREIZOWT, B FHEDERX T2 L ITh—ICHRT 22 L2 Bigd., £72,
EERIEROK G, B IRBOMI I UFRE DR e ZOWET — & OB IZ IR
WAL ZEDVIIERICERTH D, #ROBYTIEERED VAR ZWLEY ORIV A =7~ v O]
2D B, BEEROEBEIZOWT, HEBZEZOLRNS, BHT 5.

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. Such properties of metal
complexes can be analyzed by means of various spectroscopic techniques, and group theory is very

helpful to understand spectroscopic data. Basic of group theory is introduced by using IR spectra of




metal carbonyl compounds as an example.

9 F 9 X F= OH W B L% - (£ 8%
Molecular Spectroscopy, Advanced Course

DF  DFEREEROMERLEE ORI R & 21 E & 72§ 010 e O PR TR IOV ThHE
FY bo BMAMIZIL, FHMOWBULE, o1 oty MElbrz &t LT, WEMEL XU aRs
SENCBT S, IV - 7= CEEL HO6 - ) Vot <A 7 aik, BEIE 2 oI EEUR & S
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.

E ¥+ 1t ¥ (5] B RO - TR - JRINERIR
Quantum Chemistry, Advanced Course

BT LFORFEN L% 520, Schrodinger FERD S T ANV F—#ENDOFERAHRLH, ZoIn
HE L TEBEBEO AN F— EBHROMMREHFT 2H 2 HIE L 3 5,

The aim of this lecture is to study some electronic structure theories solving the electronic

Schrodinger equation and to understand how the resultant energies of radiation (eigenvalue) can be

applied for the interpretation of various molecular properties.

9 F OBH Hh F HFH & TRE#AZ - LEgdESdT - H R EEd%
Molecular Reaction Dynamics

LA SUBEEE DB HC) Fik, DOSHEEEIZ B 2 BlGw, LSRR, BERDUCHEE R, T4
WEF—RBEOCOM G Lo, B RBEC OB & ISHIZ DWW THER Y %0

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.

4 B B B 1t % B W TAEHAR - ShlEBdR
Advanced biophysical chemistry

HAR T ORE 4 2 BLG &2 B LA CERIR T 2 70 O RN EE 2 B15 9 50 Bk TlE, AAfFo
FHE, BEoOMEE-BRe, WHEES, Wh oW ERIZE HECEH O L € OREIZ O W TH#RET b,
TR ClE, ARSI OEN - BIREEE, s, LAud— SRR ORI
WL - KT Do SNHDD, BT TR A AR - BREE & £ Do A OV
JCHBTELZ LA HELT 5,

The aim of this course is to master the essential issues for understanding various phenomena in
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living organisms by means of physical chemistry. Basic theory of interface chemistry, structure and
function of biomembranes, mass transfer and Interaction between components in solutions and its
mechanism are first reviewed. Then viscoelastic properties, rheology and molecular characterization

of biopolymer solutions both in vivo and in vitro are illustrated in detail.

F B8 R B 1t 2 5 & RS - I () #Edz
Organic Reactions, Advanced Course

AHEAHWEOAL A AR R BE 5 E TR, ALFOEDE 2T, BEIZOWT, I OmCIZn
SN2 R 25, #HRT 5. BAEMIZIE, 20X 0y 7)Y 7ROG, 71VAEZ)VRERIG &
Z O, TV AR ERRENEM L LT, AL RS SR OBEEIISHTTRE R B 2 O
Bk HiEY

Fundamental principles of useful organic reactions for preparation of organic molecules are
discussed. Students will master prediction of many organic 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.

F B B & 1t % B NFEAZ - AT Bd%
Advanced Organic Structural Chemistry

AR E OB S, ARIEEEWE (B s70IX4), ARIESLHEME, AR -
FLERWE, AR, AWEEEDE, AR AV -, SRMRERME CEREAA b
— A MLFE) FIZOWTHERMICER T2 L L D12, ENETNOFEMZ BT THIALT 5,

This course provides the outline and examples of organic functional materials, such as organic
dyes, light-emitting materials, recording materials, display materials, conductors, magnets, energy-

conversion and storing materials, and ionophoric materials.

F B & B 1t % ¥ =R M - BRI

Advanced Synthetic Organic Chemistry

HROEWERLFZOREG L L THA ZMEIIOVWTER, ERARLE LT, BBEEMEBLE Fv7-X
&, BARGTERBE L H O RUS, SEARGERME, EREAELISUS, MBS Eeu s L CRER T 5
B, IO ME Y 7L L TR AR B O G % EI2oWnTHRRNT %,

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 ® 1t % B MEET % - i (H) dE#d%
Advanced Organic Element Chemistry
(EBHHIZ) 7 A Fe e WIIonT, TEREP LG, MEELTOIGHET, K<{brh=R
TS Do T2, BEORTHIRDOEDT], ¥ )77 v 70N, IO ERL % E
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(RHAEHR) kFZ-HMATE (VF oL, T2V Th KIFE TA4F Vo, WERE) #ex
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(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

and so on) are systematically explained.

=m % F R M IR R IR - R
Polymer Processing
BT RO SO BRI T, % 65 NS, 2L DB S EIN L5 THO [FEatw] & T2
BED X IEG TR OREE L WHEE LR T 22OV TRHT 50 T2, BOFHBEOER 7O &
AR HOMRBEAL R EORZEM A F 37 AR DY+ T 2T 4 7 ADIEFERHIZOWT ORI T %o
This course provides processing methodologies for various polymeric materials with their industrial
applications. Predominant effects of molecular entanglement and anisotropy on polymer structure and
properties are also explained. Furthermore, fundamental aspects of synergetics concerning spatio-

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

5 ¥ B B F ¥ W RiEHIZ - EL#dz
Biophysics, Advanced Course
AYIFORE L EHBC L DB S N EGBR 2 I B, 2 AU L 722l S o % i
LT, &WirnE 2 iR itz i 5o BARMIZIE, FEo LYy AL LT, EAER),
5 Ry HREERIZE T S L ONE 2 MBS, dam L, EWWHEEOZ Z TR TEORRZ RO %o
The aim of this lecture is to understand concepts and methodology in biophysics by reading some
original papers on biological phenomena investigated with biophysical techniques and theories.
The topics in this course will be introduced as follows; biological motions, protein architecture and

biomembrane.

4 B B B I F ¥ R F EHERdR - EAUEBEZ
Food Immunology and Cell Engineering, Advanced Course
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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.

HEBRARRSEENIESR e (B R) -HO#ER (% R) - BEAEHIZ (%R)
Environmental Purification Technology using Ionizing Radiation, Advance Course

BFE— A EOMSFMAEFIH L TER - AKPIER S G EEOLFZROMC XY, 73 5 BREE
TGO % o3 - BRFE3 B8k, T 2RO X 20 S8R OWAEH K O A5 M B O TR 12
B % B L ICHICOWTHEFRT 5,

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

materials or biodegradable polymers using ionizing radiation.

it % & B B £ % @ HHCHE) #Bd% (% B) - =i GEFEE)
Chemical Metrology and Standards

IEREDORER AL AT, WHFERZE, BORRGE, BHG| 2 EICATRTH Y, OO ITHREFD
BEEAMEFEEHINCH ) AAFE N TV B, ALFERHINCBIT S L= ) 71, o EOEEME, A, S
OFH, FEWEZ L, ALFEEICBITA2EELZHBIZOWTHRT 5,

Discussed are fundamental concepts in chemical metrology such as the traceability in
measurements, evaluation of uncertainties in analytical values, role of standard reference materials

and etc.

EFE—- LA AHEEMHBIRSR B N#I% (% B) - /e (B R) - ARSI (% R)
Advanced Course on Application of Quantum Beam for Creating Advanced Materials
BEFE—LAOMHEB LTINS ORI A TSR RIZOVWTHI T 5, T2, BFE—LA
2R L 72WHE SRR oW T O RN T %,

The properties of quantum beams and these radiation effects on organic and inorganic materials are
describes. Some examples of the R & D of advanced materials using quantum beams will be also

introduced.
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Advanced Course on Molecular Design for Bioplastics
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Systematic knowledge that are needed in designing of bioplastics are lectured. This lecture
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 8K B B & I AR ERIT TR AT 452 B
Special lecture in life sciences I
MR T A2 B O IR e itk & Tk & & D12, OISR, ZDE 2T %55,
This course outlines the fundamentals and methodology of molecular cell biology, and the current

topics and research achievements are explained.

Y B F28H B B K I B (%E) 1B
Special lecture in life sciences II

WA FEEFOFFET O AOBMELF R LA HNET 50 2072012, FERIRAER (CGEHEHER -
SEYENRERAER - HHRE), BRREE (72— X1 ~1), FERREGZORERBIZOWTFRT 5, ¥
YR HRRED TR DT EAM VP EETH HH LT 5.

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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Intelligent Mechanical Systems based on Science, Advanced Course
[ZANVF=V AT AL [RTVT VAT AL A M= 2 A7) T2 b AT L] 12K
LT, 78282 CHLEOBRER RN THEIC DWW TSR F L WEMAREY 2 7 2 2813 L T17<
CENTELEELRAFRE FIET, PHMAEHTOY 27 MIOSWTE 2EBENLMEIT 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.

T xNVF-—ZEHB|MIZRHRI RIE
Advanced Energy Conversion I
BT OV X — &R, PREBEHSICE L, WS F AL RSOGO OEREIT) o [LFEIAVF
MBI AN FANORBIZOVTHE RN A = AL #EFRT Do AMIRBE,  TARRE O EZ IR BE,
B LOTEERBEZ B & 1) BT BB, R AGELA 2 B IR G R IME L 2 5% %o
This lecture provides the physical and chemistry knowledge for the thermal energy resources and
combustion phenomena. Phenomenological mechanism of energy conversion from chemical energy
to thermal energy is lectured. Combustions of gaseous fuel, spray combustion of liquid fuel, and coal
combustion are explained. Thermo-dynamics, Fluid dynamics and Transport-phenomena are the bases

of this course.

I x NV —ZEBRIZRHHFI CRUES €5
Advanced Energy Conversion II

BT AN F—ZHIIBITEBFEETT AL LTOBBRBEZRIZOWT, RO Ar ST 5,
2, BLRIC B R, S X ONREEAE) L LA PO ER B L OB BT L 2 L2 HEY
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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.

_44_



E & ¥ ® #& H % INE TS ePs
Compressible Fluid Dynamics
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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. The topics in this course will
be introduced as follows; General conservation equations for mass, momentum and energy, Euler’s

equation of motion, Navier-Stokes equation, entropy equation, diffusion equation, heat conduction

equation.
IXNF -2 AT LITEHNR TEEIR

Advanced Energy Systems Engineering

FHOBS T & I, WARLFERE, WAEDFI&T, T ANVF-EETE T A)VF—FHll Ty
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On the basis of the thermodynamic cycle analysis and the energy utilization technology, followings
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.




I x IV ¥ — @& Hh T % A
Analysis of Fluid Dynamics and Heat Transfer
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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 x J ¥ — & A I % A (8) HEHIR
Instrumentation Engineering for Energy Systems

PR BIREIL, BIR 2 @RI L, #R 2 BRI 2 2 & biaE 20 AETIE, =4V F—
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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.

% ® | F INEES €5
Fracture Mechanics

FE VLRI R I T SR % fATT 3 B B CEEL & 2 BRI A2 DT, IS IIERARE DGR % Hh
AN 2l
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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 8% & IR HEHR
Advanced Structural Reliability Engineering

N R REDFEEIZLEARNT R 7%, a2t - BT - BMEROEINE - e Rame N —
ANZEEFHES 5 FHEIZOWTH#FRTIT ) o BARRITIE, L 2 2 MERGRICET 2 0305, M
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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.

# B & O I E ¥ @R HERIHZ
Advanced Materials Design Engineering

FIEOBMAME T, TERIEFICL T, HEMEES X ORI O W THERNFE L 2 0B RT %
B, HER - FE L LTS 2556 OREL EMEERETOE 217 B X UBMERET O 720 ObF#E &
M B L O LEONG 6l 5,

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.

B 7 T 2 i
Welding, Advanced Course

SIEMEOUINT, B8, B, REMLZ% EOMEMLIOIEFEIZOWTH#ET 5. BAEMIZIE, FH
ORWIN T4 R LT, BT BE TS XM TOERE 7—2, L—F, 75 X<ehTiE:
L 725N Lo TS LR 2 12 oW TERT %,

This course covers the fundamentals of material processing related to cutting, welding, spraying

®

RIE

and surface processing. The topics will be introduced as follows; fundamental concepts of thermal
processing and plasma processing, phenomena and characteristics of these processing using arc, Laser

and plasma.

B = hn T % E Mz
Precision Mechanical Engineering, Advanced Course

FEEREM O, REHEHE, MIATEICOWTE LS, EaNAE LT, MEBEEMOM, BREEk
W A7 £ OFREHEE L T OHEH, BRI LEICOWTERS %0

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.

# #B M I % ¥ R P
Advanced Materials Production Engineering
FEBORMOIN TS, PEMORE, BEMED S, BEVE - BN T 2 AR L LT, IS B e AR PR




EFDIRFFNIDONTHRL LI, BFMTED AN = XL %3 5o

Give an overview of mechanism and evaluation method of materials production.

i H # F i B NN =ers
Interface Science, Advanced Course

FURIFH - OERER G 2 LS 20 BARMNIIE, HEEMEORETE, TS OB 5 - SUSHEEE
AEEAPRL OTREE, B S O RFIERFAL S A R O HEE IO W TR T b

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.

I A 5 # i B MR HEH I
Applied Mechanics, Advanced Course
DTOBEBIZOWTHERT 5, 1) 3WITZEH OB NOER), £— x> b, AEHEZR L NIKT
YA NERT VBT OTEIZL DR o 2) BERHEER & MR ORI Z 5 N EB) T HER
OEHE T 5, 3) FEMERIAN R EBZ W2 ON AW CRET %5, 4) EB R Z M0
BAOFFHRFE L LT, 5) BAROEMET v VIV EBEEE—X Y M b NICEEFEZEHH T 5,
6) WEENOFEME 5T o R VOERZ RS D, 7) BN FOREMRZEE L, 1520775
YTAT RPN IN T v —RIUEREICE D ERL, enorbER X2 EET 5,
Following terms are lectured. 1) Motion, momentum, angular momentum and potential of the
particle in three dimensional space are treated with vector analysis. 2) Coordinate transformation and
conversion of the equation of motion are carried out between Cartesian and polar coordinate systems.
3) The motion relative to a non-inertial system is described using fictitious force. 4) The equation of
motion is solved as the particular solution of differential equation. 5) The inertia tensor, the principal
moment of inertia and principal axes of inertia of the particle system are calculated. 6) The principle
of virtual displacement and d'Alembert's principle. 7) The basis of the analytical mechanics are
lectured. The Lagrangian and the Hamiltonian of the dynamical system are expressed using the

generalized coordinates. The equation of motion is derived from them.

o K3 " B # %
Theory of Elastic Waves
e 7 B S DB IZ DOV T, B2 1 ) B O R 2 15 5 Tk & o2 A8 SRR, REBRIEfR
DB A REFR OREBER G, BUEATY, BTy, BTy oRE, EROEHEEL (RBUKRE D,
IEEEE—F), FEHESEFEE ERBUC X 5, £ FEE, REEEHEORDE) @& 5.
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 (ile. r educed integration and non-conforming modes) are explained.
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Fast computation methods (e.g. response analysis using complex matrix, modal coordinates) to

calculate responses are provided.

mHW o449 F3I vy R pARIRRCE e
Advanced Dynamics of Machinery

FEOEM I, PEWARED Y & B D A T LN & BE0EIC LT, BRI - WY O B RYERAT U5 2 B
5o BARMIZIE~ MY v 7 AR X BIREENT, — B HESROIIEIRE), TR L 2 ORE N
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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.

w o m ¥ E O OB ¥ R FEH- B d%
Mechanical-Physical Instrumentation and Measurement, Advanced Course

WA % & S RAEA O IR W B CEE 2 E 2 ) M EEHI (120w T, RuHEgRE, Zh
WCEATL SN 23 ) TE 2 HIEY. 3, WHEORHINTERLE 25, ERRHAR O A
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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.
o &K v b I %2 % R R
Robotics

REEOTARy MEFEOBR, TRy b OER), HE, BEFEICOWTH#ERET), FIZ/ vkn
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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
M L 2 6 L 72RO RRET L AT IC B W T, RHEOHIH 2 M AaA S 2 12 X0 Jae b Hae ik
BALATHON TV 5, FEILICES 214 O 7 70 — F R AHERLOBIRZ: B2 OWTHIEEZ 2
GO HEFT Do
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.

Ea—24227 12— X8R HOIRHES %
Advanced Human Interface

HEHOAN AL VI Tx—A, La—<r AT z—A, BEEEANT, EEEEHIS SHFH
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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.

4 & E B W #® 5 = IR HEH I
Human Robotics, Advanced Course

v N OENTAREE IR Z ICH LT, Y AT A0 IR EB T 572012, AR
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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.

B Al W @ I % % M I (By) #d%
Advanced Measurement and Control Engineering
T8 — AP EABATH 2 7w R EHE 2 L Ao HFIC EALHELRD /IS8T X 8 1) ¥ —
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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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Mathematical science of signal processing, Advanced Course
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Mathematical descriptions of signal processing are given in this lecture. Especially linear space,

topological space, functional analysis and probability theory are surveyed as its background.

A2EEa1—-—32Y AT LER EEi el
Computer Systems, Advanced Course
BER O Yo —F VAT AR IR 5720 OFEREMEE TV T XL OREFEZ OV THET
o BARMIZIE, FHOT VSN AT AL 2= VAT ARMEEE LT, BATEREORR, W
FURLERIEER, AR5 F A OB & R 3 5 .
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.

® i3 * %
Complex Systems, Advanced Course

A ANFROBERER PR 2RBEBIEOMEE ZH.0IZ, Ya)THRE, Y~y ThVTu—%4, 77
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In this course, the fundamentals of chaotic dynamical systems are taught. We will mainly learn

B

RIE

quadratic family, the Julia set, the Mandelbrot set, and fractals. To examine this, we will write

programs and conduct computer experiments.

A T Pl HE i
Advanced Artificial Intelligence

AT, ATHBEICBUIAHEROFEL TV T) ZLAZOWTHERELITI. TNx b LI, Mo
2=y 72—, HEHIE, BRETREAL, HRRLEL, EREEHOLE, ER L0 DEICIBIT 5
R OFHEIIS LT, IGHTRMEZH L.

In the first half of the class, lectures on the conventional methods and the algorithms in the

B

B GF) dEBd%

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

] sk (%) e

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

micro/nano-systems are systematically understood.

HERBAREIZRNESR I A #EE (%8)
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.

HMAEBBRARNETIZRNBRT EFHE
Advanced Lecture on Intelligent Mechanics II

FEEME A RIS, By I 2L —2 3 v &217) L TORMEFE, B8, RS0 RRE
FINZOWTHEH S %0 BRI, MERICET 280 I 2L —v 3 YORE T T 7 LA 0MER
TELLN)VxBHIET,

This lecture gives an outline of simulation method, heat transfer, and boundary conditions to

(%H)

WA

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.

MERRARNETITZENESRDT IR GERE)
Advanced Lecture on Intelligent Mechanics 111
sl L IR O g A L REE D TREERRET IS O W TR T S,

Give an overview of cyclic inelastic strain and strength design of structures.

HERBAREIZRINBERNV g (F5) G GEEE)
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.

MERBARNEIZRINBESRV g () R GEEE))
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.

MERBARNEIZRNERV

EETEEAT GEEE))
Advanced Lecture on Intelligent Mechanics VI

B2 81 2 IR DSBS DV Ol . RIS 2 7 415 2 IR EL R OB
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TORBEL 2 2 BFE R #b T 5o BAEIZIE, #ESAFIANVI AT
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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.

H I % % 35

Seminar in Specialized Topics

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

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

B I % % B E B KHE
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.

R & 9 7 B 2 B # Witz
Environmental Analytical Sciences, Advance Course

BRERF O E THH STV 2 WA B 2 Mk 2 B 5720, BRI T 25k~ 2k
TORHIFIH SN TV L ITEIZONT, ZOHEFEE &G BHT 2. $72, BEPORMEL
TN B2 53 BT & IRFERAT 12 DWW TR T %0

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.

BE Rt 2 I % 8 @ I BRI
Advanced Electrochemistry I
SMOBEAE, WALEE R L LC, B0 T 3 L5 — TN A 2 DI LW i
JENBLE D SR T 5o
This course provides fundamental theory and applications of batteries based on electrochemistry and

physical chemistry.

B Rt 2 I % 8% & I PAUER I
Electrochemical Engineering, Advanced Course 1

FEOWEALS:, BRALE, MERSER EREREL L, BRALFET AV F — TN A ERRREVEM NS
DWWk 5, K2, ELOEMRE BHEE L OFEIZEE§ 2 EXLFIEEDS X UELALAIUSIZD
WTIESS %,

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.



YTV TN AT TERSR HHEAZ
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
BB Ik - ZEALDTFiEB LU, HIUUSIZHE - THBLT 2 LA E2 b L WO L 2 3N 5, &
S, @O TFMEOFE T S N HEMHIEO T2 BT 5.

Aiming to understand the durability and lifetime control of polymeric materilas, 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.

Kk 70 & I % 45 & RIE
Chemical Reaction Process Engineering Advanced Course

FEHOS L2 FE L LT, AY—ME, FICRBEGOIERED SIGH £ TR T 5, BAD
IR —HBUS OEER, [EUGET IV, RO, S 510H & L TRFEDOIRBIUS, &
FMEE R E O, R EET L LI, FNO ORUSHITICH 5 K UL ATEIC DWW T
BN

This course covers heterogeneous reaction system, in particular the kinetics catalytic reaction,
mechanism and application of gas-solid reaction. Topics include models of gas-solid reaction,

conversion process and mechanism of carbonaceous material, analysis of sold surface.

o B 770+ X I % 5 @R F FH HERER
Separation Process Engineering, Advanced Course

Coa—2F, GHET O AIBT 2 0HOEEE X ORI OWTH#ET 5, 72, EREAH
L72A BRI O W T O RN T 5o E B, RATOTEERAMICET 2 MYy 7 20T 5.

This course provides a principle of the separation in the separation process and the applied method.
Moreover, the bio separation methods using an electric field are also introduced. In addition, the

topics on the latest separation technique are introduced.

7 ¥ 70 & X I 2 %5 @R Rl (#) #Hdz
Advanced Process-Oriented Material Engineering

XU, WM B ORE EEDOBRICOVTIERD, RWT, ZN6 2 FEH T EET O LA
DWTER S %o FRICHREI R EmRMBL R ZOFE 2B L LHEMT %,

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.
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Advanced Engineering on micro-manipulation and fabrication

WUNRLF- R 5 F ORIHER TS O T OIEICHV 211 £ ZOMWEIZOWTHRTH L & B I,
BAE DY 2 AFT 5 720 1l LA 12 DWW T b iR d %0

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

Techniques of micro-fabrication are also introduced.

70+ XY AT LT ZHNSR B HH#EH
Process System Engineering, Advanced Course

MO L VZANF LR T O LAY AT LFEF OO DT ERIZOWTRHET 5o a7 0L
IZDOWT Ly L)V F— TR € 2 TN 2 FIH L CRRE~0 T ke BE S 5.

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.

I X)X —70+%XI%EHH w1138
Energy Process Engineering, Advanced Course

L7 0 ABLVZOY AT AIZOWT, BIJFEEIEIC LA VT — - 7 )V F—FHliEICD
WTHER T 5o T72, BEEMIZOWT, ZoREEM, Tob AOMM A, EWERFERHE TR iR
DFAFERINZ D W TR T 5,

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

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

REBMAEAZ 770t XTI 25 R B HE %
Environmental and Chemical Engineering, Advanced Course

4 HOREIZHE T % IRBRBE R E 2 A oW LA R b F L O Z R L L THET 5, 5612
KA 2 REREEAT 2/ L, T ORI L B % 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.

N A 70+ AT ZF 4855 PNLES €
Bioprocess Engineering

AFHIZHERIETIT ) o MEYSLMREEZ AW 70 Z0EBREZBNTH L L BI2T 0L ARED
72O DOFRE T F S AR AL SO EFHTEO R 2R L &b IZ, FEE, KLEIA~D
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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.

S FHEE 7O+ XER RE TR
The special theory of molecular design process

KT, MED-OOF KT, BIEOZOOLFWE ((LEW, &k, ¥ X0 H), FAEETL
FOODMPAOFFFHIESTEIZIOVWTOREMBEZHIFEL I, #RBLUZONFIIHES mLE
A, FERETROTHLVET,

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.

RIEIXINX—BIFET—FLIJEE &¥ A
Practice on Teaching and Experimentation in Chemical and Environmental Engineering

BRE 70 AT AT 280, HEMEr e BL, BRI u A TFEOKSHTLIEL SN
5, AT, RHEEEE BT 5.

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

Engineering

R B B 8 T % % = UERiE S €S
Environmental Engineering, Advanced Course

AR BRI O R4 7% & NIKRERBEIR A6 L CHLLAY 2 1538 2 08 U 2 BEACILBREAN O 3t - #E DL
EISHIZOWT, AWERIBERAEEZ B 1T 2 A BRRE & 1% B 7% & O3 B Ul > =0 SO E T
FORBELHFLT L, INOEET 2, HEHRET IV (ASMs) =f1& LT, EWFENEEKLEIZE
T2 KE TR B EEADIGHICOWTHERD, 2512, EHOKEELEAM S HNT 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.

RENAFT /07 —HH B (7)) dEBU%
Environmental Biotechnology, Advanced Course

WA OFFOEN AR D CHMB L, Th b 2BERER EOICH T 5 720 ORI & T
BT Do WP, ARE R, T AV X — AR, Y & B AR R M L OV TELE L
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Students will learn what the life 1s, 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 E 8 B I % B INERHEH I
Structural Materials Engineering, Advanced Course
a7 ) — b OEMEEEOBRREZEAL LIS TS L O bR EIZ OV TH#ERT 5. I
2T, a7 )= bORFREIZONTHHEET 5,
F—T— N A, WEIST), BOUUE, RBIIGE 20—, OOEIR, 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 E & W 2 B
Advanced Structural Analysis

Kz TIE, REWLEERTFEO 1 2L LTHONEHEREREICOWTHERT 5, BAEMIZIE
AIREFREOENL, 7T —F I L 2 HRERTEXOBEHIL, #EZ—kTEOME, £ L TFH
WRERFZODD T T T I 2 THEHMIZOWTH#EFET b 72, AREREZHW20v O OBl
MFEFNZDO VT HRNT %,

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

®

RO

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.

WERE -PBXIZERHR I
Geotechnical and Geo-environmental Engineering, Advanced Course

FE ORI, WY, WRELTFICHET SR e 2502 LT, b - B TIcBl 3 2
AT DFHFEIZ DOV THELR T 5,

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

Disasters related to Geotechnical Engineering are presented.
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Soil Mechanics, Advanced Course
AR TP 2B D Bl 4 DF)FBIRIINT & A ED TR ORWME - SR ERE & L TERbL ) 5.
AL O A, D, WIROZEE) (RE AT B 2EFRERICI28EEICLID Y I 2 —
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Various mechanical phenomena in geotechnical engineering can be mostly formulated as initial-

®

R

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

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

XK B R OB F B W S IF o
Water Environmental Science, Advanced Course

BRRALEM T 707 7 00 a7 HERE THHARIEETIE, KEDMRD 2 REMEOWHA, L
AN = ALNFRHLRHS, BEEERO 702 A, BEOHILE ZOBEIZOWTER, &I, M
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In this lecture, which is the one of main subjects of the educational program of department of
environmental and engineering science, the formation process of environments, the degradation
and the restoration of environments are studied with the lecture of the physical or the chemical
mechanism of environmental problems related to the water environmental science. Especially, the
fluid transport, the water quality and the formation of thermal structure in lakes, reservoirs and

coastal zones are described in detail.

IR ) X I F THREAZ
Environmental Hydraulics

N, #E R EORBUZ BT Bk, L, WHOERE, KELERIRD 2 KBEHRIZOWT, £OH
A Z2 D v, OKELE TOVIESE B X O BUEMNT FRIC O W TS 50 & <2, Biltii, #ER,
THEAKER, AKE, WA ER Z Y, BRBKBOIETE & T 5,

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 = FKoE
Disaster Social Engineering
HARKEIZ LD A ELR/MET 572007 7 bxFRICOWTH#B T 5, BARRYIZIE, HilsiBh KET
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This course is to study regional plan for disaster prevention, evacuation behavior, disaster

Fﬁ@

information system, risk communication and hazard map as the non-structural measurement against

natural disaster.

B H - X E I ZEHE R GIHEHIR

Urban Planning and Traffic Engineering, Advanced Course

HHTBE &3kt s, B, L¥EFOSBEREG LIV AT AHEMOL L TITbbbDTHY), fHix
DFEFED HAHE A /1 = X L OER, 2D P —F VT AT 5 OREFSEZO W T OB % fil
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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.

I - a y I I % B HIE (% R) - BB (R R) - FHFHERE (FR)
Aerosol Engineering, Advanced Course
TANVF =TT AT K05 FEAET DR ORI & Z Ol 7 & NZBRE LRI & iy 2N &
TR DFEAREENE, S & OB 708 - BIRTTE, R OFEEROFHI T B X ORae 1
FLT- OB L IB IO W Tl T %o
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 B IR 15 I F WErHI% (% B) - B8z (% B) JHE eI (% H)
Environmental Combustion Engineering, Advanced Course
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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.
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Special Program on Chemical and Environmental Engineering 1
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REAMEEIZHINESZ I
Special Program on Chemical and Environmental Engineering 1T
R 70 AT L OBES T IZET 5 .

REAAEAEIZHNEZ I
Special Program on Civil and Disaster Engineering I
AT - K TYB X OZF0MEST IS 2 i#%.

REAAEAEBEIZHINERZ NV
Special Program on Civil and Disaster Engineering IV
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Theory and Practice in Electronics and Informatics, I

BFIHREGHEMOM TR L 257077 I V7 M, I —FHEMICOWTHELRT %,
FEIZ, BIEIERO C 71 7 J K2 L AR R LT, 72, ZOIGH TH 5 B EHEETY — v o
JEEE, BARRYRIERERET RIS L C, PO EERTI TORMOBGLZHWE L2#RZ1T ).

For obtaining basic skills from theory to practice in Electronics and Informatics, analysis and
visualization techniques of dynamics of electric circuits are discussed via C-programming. Theory and

design of electric circuits with EDA tool are also lectured.

EFE & EBEIZRNSE I R RHIR
Theory and Practice in Electronics and Informatics, II

SFEROMEHRBL G« FEREIC L C, 15 & P BlER O R RMNAE 2 55 IS RECR O PR & B
DEBEFHAMER L 72db &, A5 LIRS OMERIZBT 2 T D DISH &4 50

This course provides a unified view of coding theory and cryptography, beginning with a brief
review of algebraic structures and number theory. Applications of those mathematical structures to

coding and cryptographic problems follow.

BETFEHR - BERFHNHFERI ®HA
Special Lecture on Electronics and Informatics I

BRET LY, HHRLE BLUOBRHESBHOREOEZEZEEZMEL Y LT, #8145, %25,
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.

BETFE#H - BERNBEHIL ®HE
Special Lecture on Electronics and Informatics II

BRAET LY BHILYE BIUOKHESHOREIOEELRFTELIEL Y LI, #8935, &b,
WA BT 6

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

science. The lecture is offered in intensive course style.
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Electromechanical Energy Conversion

AT, HIEEROETY > 7 L BRHIHBRR 3D CREHEICOWTHEIR T 5, FFZ, HI#%
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HHHRIZOWCRER L, REICESHBHEOHIHR & FEZERZ ) 5 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 some electric motor models, inverter model and control systems, and then

discusses the control system for electric vehicle and its experiment.

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 AR - EE () dEBdR

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.
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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.

5 % B F I ¥ %
Gaseous Electronics

WEBRRZ SO EM T 7 A0 EiROEEEM 77 A ICELRLCEHSAZIREL, €0
WHELWHZHERT o 72, 77 AOFHNE, A4 VIFERIHER, B LOBRES 2 &L~ 048
RIS R T 5,

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.

K OB OBE O I ¥ B R ENCE e
Wave and Information Engineering, Advanced Course

WERAT AT THLEWRDIRSLFENEHERLFE LTERT 572012, BIROEFIHGR?»SHIEL,
IO T T TR S ETNEZ#RKT o BRI, FEERAEEIEHRBAITE & L CHIRED I
M#EEE (FDTD ) 2HY) kU, OGO L OFUEENTEOME % #ik 3 %,

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

AR EE O ek e B 5 2 L 2B EERIS, TIhu s Ty VARG / TV VT SR
TEWGE, TV Y IVE S ELES, 7 a S ERREE O 7 A b Edl, FEIRRIESA, FHEE &
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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.

% i Bt Bl 7 N 4 X B R EAREAZ - I RHER AR
Advanced Device and Metrology

BIHMFOEBEL R L2ETFT/NA A, FFZ, o7 N A2 BT 0BG 572012, &
TTNA A, Tak AFAN, FemEREA OBUR & RFRIZOWTRER L, TN A AR D720
DFEES) & FI T 5o

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.

Z2 B E A I % ¥ &® TEHE - AR
Bases of medical engineering

ELFDOEREIZONTHERT S BAMIIIAL O Z & OB SEMEEE 2 A H L 72 N LSO HE6E
ERBRICONVWTHERT 5. SHII, BIANTF—AF U —nzflEl LEY - BHESHE~D
ISR IOV H#FRT B,

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 # # & I % % & i (IEA) #i%
Structural Study of Condensed Matter

EAORERE BT 2RI, MDA L LT, TN ZAHFICE > THHEETH D, Kk
TIE XM e 2 B RS E 2 3T 50 X, WSO ZRERIHZ 5 N2 O, Xl eWEE
OMESEFIZOVT L AN D,

Study of condensed matter is important not only for basic physical research but also for

development of devices. In this lecture structural study of condensed matter are presented.




Fundamentals of X-rays and interaction of X-rays with matter are also shown.Fundamentals of X-rays

and interaction of X-rays with matter are also shown.

¥ 7 K3 7 i F TR HERI
Physics of Photoelectric Materials

T B O EANERNCBE T 2 W L IGHIZOWTHERERT 50 % - BERW B OB H 560 - 1K
7 EONF BB OB 2RO 1%, FEERAGEAE O L E S TN ANDIGHIZ DWW TRESE
ST

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.

NT—ILybhOZ7 ZABIKIEER
Power Electronics Circuit

BRI EFLE LT —Z L7 b= 7 A0 mHEM 2B ST A2 L E¥EHHEE LT, LSIT
DREFRELD L K, 787 — MOSFET OHiE, P, /37— MOSFET Ol - BIEBI%, BT
TR, MEBRIKOY 7 b2 TS v VFF v TEY 2 — ), [FREMO#ZEIT .

The aim of this lecture is to understand power electronics technology, such as technology trend

oH
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of low power supply voltage in LSI, power MOSFET, failure mechanism, buck converter circuit,

simulation and multi-tip module.

AT LERBERBIZSR =A#IR (FH)
System Integrated Circuit

VAT ALSITNIZHWONT WA 7 Fu 7 BEORGEr - A TE A2 L Z2FEARELT, VAT
LEMAIER & 7 a g, FEEEEISAERE, FEERREE, AEERERE, PLL, DLL [\, 3§
PRI R DR ZAT ) o

The aim of this lecture is to understand analog circuit technology, such as buck converter, boost

converter, bandgap reference circuit, PLL, DLL and oscillator circuits.

& ¥ B B & § B O MHE (BB -%a¥8dx (BB -HAER (K8)
Integrated Circuit Design Technology

RAZHUIL Y PO ADEmBN 2 BETAH I L2 HEEE LT, FEETNA A, PEERT
Ot A, PEKTNA ZRETY) Y TEAM, THarTY s VERER, THur 7 vy Bk, wEE
[, LSI OFEEMEIZOWTH#ET b,

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.



B ¥ T F i E HiEHdZ (%R - FHEBIE (%8)
Electronic Engineering, Advanced Course

BUREBIROFERZ BT L, EHINETFRIZOWTE O BREME L S T %,
Z0tk, BEHNETFHRICES CEFREOHE (EETY Y IVEE, #EEEmRL L o ¥) 1220 TE
FY 5o

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.

Y3alb—2arE&F/ERTIESR a2 R#IZ (%B8) - BHESR (%H)

Micro-scale Computer Simulation and Nano-metrology

AR - S~ 7 DO, I TORS, 5T OWRLENZHT L, FHHARPEE R E
EFHT LIl —2a Y LEFIZDOWCHERT b 72, F/7FHIITIE, BT LWV REER FFo®E
W BHI B DM & WRIEHR, B LT /MR T TN 2 ORI EAT N DIG I DWW TSR
T 5o

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.

RAwWEREA T T Etl () Bi% - REM#ERIZ - SFHERIZ -
GURAERSR - 1A (FE) #Bd% - RIRMERIR
Modern Physics Intensive Course

BB OH NS, ROT—<IZOWTHHR, #RE1T)

1) dETFRWEHER, 2) {BFRDHEHER 3) KKkcETR8H 4) =T AECR8H, 5)
fEm R, 6) JtWMER, 7) fEWIEER.

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, b) theoretical study of crystal growth, 6)
experimental study of optical properties of matter, 7) experimental study of atomic structure of

matter.




(15 5)

7 34 1) b S
Algorithm Theory

FEOTNT) AL T BEIOCMZHEEI, B4 2TV T) X LOBEEFITIZOWTHFHHT %,
F—7—F: NP%4, ALE, %25 LT, HESRM, afl7va) Xa, SFHEs o 7

This is a graduate course on the design and analysis of algorithms, covering several advanced topics

%

Hh B

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

TN T) ALOHEE, FITE L OENSOFEREICOWTES, NPREEME, &7 VT XA, f#
TN TY) XL, [EENNT A=Y EHHEE, WRTFESELZEN L L CGREEPITON S,

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

ey sz

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

complexity; Probabilistic methods.

&t B E i Ei) R (=) ¥z
Computational Complexity, Advanced Course

HE BT D84 RERUHERFEOMBEIZN LT, CORENLNES, $hbb, TORER R
COLEETHHEMPAT)BAWHLNIIT LI L2 BT HH TH L, FHHEHmIIOWVTHERT
5o FRIC, T4 DFTHEETNVEFHEES A, Pvs NPHE, WHIEIHEEZ EIZOWTESR, BET
HRIE DTG RO S fFETITH o

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
FEOTO T T IVTEHRBLUV T My 27 LRI LT, ariERm P o Bk L HSGR, T A
FRHAICED KRR, BLOTu s 7 40 EFRHA L DN ) — T — FRIESFISIZOWTH S,
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

FHEAHOTU I IV ISHEBLOV T M 2 T LFEAEBICL T, Uy AE KR, TOr I
LMREE, 5 1 BEREERREE, T A VMR, MG SO R 2 WP 5.

This class, following the undergraduate studies on Programming Languages and Software
Engineering, deals with various topics from Logic in Computer Science including semantics of

programs, program verification, first-order predicate calculus, lambda calculus, and type theory.

i B OB B K F W A () #EFZ
Computer Organization, Advanced Course

FHREMEON—F Y7 =TI T 28K Th b stEREDTT) WEOP TR O EHE L b ODO— 2 W HlH
B, FIZWWAREE CH 5, HEMICE TN TV R MANESE & F473 LBl RO RET TEIC oW T, &
KRN =F 7 277N T) X LDFEL #FT 5o

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.

¥ @ & 8 I % H & R R Eier
Information and Communication Engineering

WBEREE LOLZOFEEOHPLIHEREIY) BT 720I0E L 7 4 VY HGRIZOWTHRT S N
Fy—T—A, Fx¥ia7, NvtVT 1)\ OIEERBOBANLREN 2 EAR, BAEMIZEhE
NOT 4V Zigitd 5 FHEZHERT 5o RIRISKAT L7274 V5 2 REOEEEE L TEKT 57200
Ml R ETHE 2 R T 5o

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.

iR OB B I F OB R RIE
Computer Communication Networks, Advanced Course

RO SRR R IRIEICOW TR L, FHERE ORI LIS HEIC O W TH#RT 5. BAEIZIE,
7= LA Wz, BBE OB ST Fhy 2 &y b T —2 (VANET) (2805 5 ¥
W T Il %o

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.

ENANALCEL—TFT 12T oA (i) Bz
Mobile Computing

FHOA 2= 3y VT =T REFIILT, ENA VALY a—T 4 TR FEBT L7008
BAIZDOWTEER FRIS, BERUGEE 5l O A, TEEES02.11 M LAN #£# %> BlueTooth 7 £'12
BUIFLRY VT —=IWEE - XTA4 T T 7 RALK - F2) T AHM R EIIOWTHEET b,

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.

HMOE OB OB O o ®E N R g (B dEHa%
Knowledge Information Processing, Advanced Course

WWMEE - 7=~ A = TOHEGRIZOWTESR, BETFICBIT S TEmICOVWTEBI 2L & b
(22 OMERI R LSRG & T 5.

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.

Nz - Y R OE B R g () eI
Pattern Recognition, Advanced Course

I8Y = VRBHIIBNT, TR PART PR Y L EMHEND TV T X LD R SR T ET,
T &R, 7R A M, BIGHE, ERECHN T e EDISH T BII BRI IR o T h. AR —
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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.

&t R Pl HE %5 ) Pk (B) #EBd%
Computational Intelligence, Advanced Course
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Pattern recognition forms the technical ground of intelligent information processing. The aim of
this course 1s 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.

8] % 18 ¥ I % YNEES €53
Image Processing Theories, Advanced Course

W EETCOBIL 2 BBEZ 2 > T D 7 — ) T4 L WRIZ X % 3 RTTHNT OEBEIZ 72 > T 2 4
R R, TN TNOISHIZEE L7 TREMICH#ET %,

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.

B & ¥ X F L ¥ @ W(%) #EHIR
Imaging Systems, Advanced Course

H{RY AT L 2T 5 DO DK TH 2 HGHIEFR EHGLERICOWTHEELZ#LR T L & b
2, Ay¥ar—2aFt 74+ I 74 1IREEND, B ROME &R IR % e 7
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Optical system and image processing system are two major components of imaging system. This
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.

% #®& ¥ X F L I % P HEBE
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.

iR OB I ® B B B - m IR (% R)
Computer Technology, Advanced Course

AR OB RIEREEFHIOWT, Bk, E, SIS £ TERRIISFE L RIS RGO F2E
MREN 2B AHZ L2 HEEL LTW5b, F 72585 L 72RO BIER T DT E D BEEIZZE L TW A 2% aF




MiTXBEEDDVEICLR LD, TOFEHIZOWVTHEBMARWNLF 2T OFATWL
It learns systematically about the computer assisted electronic circuit design. It aims at acquiring

the practical capability of circuit design. Moreover, ability to evaluate the characteristic of the circuit

which were designed is also studied.

# I8 1E b= % B LR 42
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;
Turing machine; 4-color theorem; Menger's theorem; First-order logic.
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Quantum computing
K4 — b & GottesmanKnill O5EH, 7% EOFETFHIHEGROERIZOVTHERE L D12, BET 2 RE

W DOIFFEIZ DWW T H G EZFED S,
This course provides basics of quantum computing including difference between quantum Turing

machine and non-deterministic one, quantum circuits and universal quantum computing, and Clifford

gates and Gottesman-Knill theorem.

Some recent results are also explained.
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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

I AR

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.

®

)2 # # %
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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BIIHEKTHTETH S,

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

so that we can investigate the properties of those solutions.

)i # Z i Ei] I PUE s
Analysis III, Advanced Course

BB & 2N OETHFANOIGH L IZOWTORRKN L TOBBZHEL 5, MErEHhEL
TEERT). T, 77y PRKRICE 2EFFEOMEEN 2 ERLE, KIS, 775y b ERE
VRV M EMOERE LT, PHELZ O LOBMERZL LTS 2 & 255,

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.

B & #® W 2 B W I pNE ]
Functional Analysis I, Advanced Course

KRR TIIMT XL T REE RN T 5 72O OXEFEHER CTh 5 BMEIRIT FO#RE1TH Ny
INZERIR VL 2R BT B RS & e, M NSEROFRE, SUBERRICOWTHEY, b
DISH & L THIRAR LR 2 72 TR0 E, BUEREE L S0 THET %,

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.

ST D I ' -

Functional Analysis 1T

MR AR R ORAEME B 2 AMB 2R 217 ) BRI, S R 0B,
Euler-Maruyama ##, Milstein #, stochastic Taylor expansion, Ito-Taylor ¥, 1FFRBELELL D A kL
B, MESSEWIZBE S A TARAEE, SIBHERE TR OBRERICOWTHEET T 5,

The purpose of this lecture is to give an introduction to numerical methods for stochastic

3
=

R (—5) ez

differential equation, e.g. Euler-Maruyama scheme, Milstein scheme, stochastic Taylor expansion, Ito-

Taylor approximation, Box-Muller method and several applications of SDE.
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Data Analysis, Advanced Course

ZEEOT— YT O EmICBE LB L, S 512, ERYESAT, HBH5HT, ER i O SETER 7
T = YR OWT, 2O A SR LSRR E . SEET — ¥ OFER I 75
L, BRERBMEWGERIO T 5 7 — ¥ T FECOWTEBEN 2Z 2 HEHEL, Ch62AHATES L9
WCTAH5Z L HELT S,

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.

(P HAEH)

# 7 # H

Thermodynamics, Advance Course

FFICL L OHMELFFOR T HAMICEET 2 2 L DT X 2BT)FORFANI DTG BFE LIRH T
R 72012, BNFoE—FE]), ETFEIE Vo ERERIOR S L, BIEN 2 E>» S BERN L
MEZENT 2 FOHAE V) TOOMED L &S B L RS FEH OIS RS
%o

The aim of this lecture is to achieve great understanding of thermodynamics and to cultivate

B

A (F) #d% - REAEBIR

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.

E F B B 2 B B 5 HEH A%
Quantum Physics

HROT T 2 AR E L TCORTHHIIOWTHERT 5 BT 0 TREETOET 2L,
B % RIFFERI R A AT T 5 720 OB T HHMFFICOWTEE T 5, BEMICIE, Yalb—T71 v 77—
Tt o, BEE R &S

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

BROYAFT Iy 7 AR %00, EHOHEEOBENELE W) HERBIHESED X 5 I2H
RCE B E et ORI EDSXHE L ET VO TEAN A XA -T2 47285 L) TR L&D
Ll bo

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.

M oM B E OF B
Material Physics, Advanced Course I

AR T, WTHER x Ml &, JEHERIZ X o THI S L5 K55 DY % PR 2 7250 O Fam 0 258
TWlFET bo T ) EMHEDOMHENER L V) M—MRBIE, S, B S NBROBAN % JEB%
B % PRS2 72O | AR ORE & ZEE D DR 2 b O THINT %,

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

B

RRERIR

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.

M M P B OE B
Theoretical Solid State Physics II

WE OB Z I, WEOMHE OB % L6080 2 B2 O JF B O R T 5o MMIMER, Bk
P, SUEMEEORE L 2N 6 OB &+ P2 W TEFIRE» SIS 5,

In this introductory course to the theory of magnetism, we aim at understanding the magnetic

3
=

il (%) %

properties of materials from the fundamental principles in physics. The properties of the
ferromagnetic, paramagnetic, and diamagnetic materials, and the mechanisms how their properties

emerge are discussed from the viewpoint of electronic structures based on quantum mechanics.

(LsRRHH)

5l *® (= 5 i
Advanced Solid State Chemistry

i m I (2 B 2 Bk 4 7 IR RRLE B L OS2 RE T 5 1T & 2 MR O 7 2 PR
L, WEOME % BET 2 HEARIEHRTH 5 5 FEEICHT 5 BB E FI2oT 5, $72, Ktk
SME, BAE - BT, BRI RRE NMR OZAKRR) 2 5B 2 B L, £ OIGHIZBE§ % 200 1R
ZHIZOT 5,

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

%

EREAT - RURHR - BRI
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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.

] % 1t & i B NFEAZ - A HER
Advanced Organic Structural Chemistry

AR EAL OBl S, AREGAUWE (0R 7o IXa), ARIEEUWE, AHIOR -
FLERE, AREEEMME, AREREME, AR AV F SR, SRMRARYE (FRESZ b
— A MLE) FIZOWTHEGRMICER T2 L & DI, TNTNOEM[Z T THILT 5,

This course provides the outline and examples of organic functional materials, such as organic
dyes, light-emitting materials, recording materials, display materials, conductors, magnets, energy-

conversion and storing materials, and ionophoric materials.

s 9 F ot F OB R IRESA - KILESZ - B () %
Polymer Chemistry, Advanced Course

BB O - Wik E R T 27201 TONFIZOWTHERT S, (1) &0 FOE L WEkD
PRl ot E, RN R ONHE . (2) EARMTEE, BWME & mo TR oS X TR0
FOiGo (3) w0k & T~ % 720 D 53Tk

The aim of this lecture is to understand characteristics of polymer materials. The topics in this
course will be introduced as follows: (1) Over view of polymer structure and physical properties.
Mechanical and rheological properties. (2) Electric and thermal properties. Functional polymers.

Polymer reactions. (3) Structural analytical methods.

(=W AR H)

& 7 # Z i ) H BHEBIR - BRI
Food Immunology and Cell Engineering, Advanced Course

COMFRTREMBET LM LA ONTORREZIT) o AmBEYTIE, BEGEIET 501
WA IR 5 & & I, ZORREEAR, 7TULVF—RHACRERBEOFH* HNE LZARNOIE
I L TEET 5, ML T, MFLEMEIC BT 2 RHOHEEE IO W THERT 5, /2, #
ZF LT A 72 S8 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.
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Science Intensive Course I

WA X # 2 72065 i 2l sk SR - EFIKEOE N 2 RTETH ) | EF I3
KRR SIRANCTHTISH SN T ET, ZOFRTIE, BEPDEX RO 160 T, WET -5
DR L FEWERIH, BLOX B HOERFHZMEI L 3. TOR. W O»DHEMAEFIZD
W, JIERS R D S 2 FAIL 2 —HOWRNE I LT3 WS 72N 5E OB & fE1E
L. GBI TEAONL L) ICRL L2 HIEL 9,

X-ray spectroscopy using synchrotron radiation is a powerful tool for studying solid state
physics specially electron state of materials. Recently, synchrotron radiation is applied for material
development in industrial fields. In this course, we will study generation of synchrotron radiation,
principle of X-ray spectroscopy measurement, and fundamentals for understanding of experimental
results. Some examples and train of researches will be shown. Let’s get the picture of application of

synchrotron radiation for material science and prepare to use for own research.

B2 49 > F > v 7 I A () #d%
Science Intensive Course 11

BNFHHEEIrLmEONE T EDL W 1 KBRS 2, MathFNRHEr6##T LI LT,
1 AR BRI O W T ORGER L IS 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 2 414 > F v v 7 I i () B

Science Intensive Course II1
FEHOTFIEE T D HEFRTHEALZ I L ZIERIZL T, HROERE X OAEB = 12DV THR,
In this intensive course we discuss the elementary dynamics of rigid bodies and the concept of

angular momentum.

B % 4 > 5 Y ¥ 7 N THHEEER
Science Intensive Course IV
SRR OFE Z Ui, BABFEICBIT 214 Ol F 70 5

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

By A4 2 F 2 Y TV 5t B

Science Intensive Course V




BB 4 5T CEYGTAMATH LT PO Y= 2OV THEET L, £H0HICBIFA TV b
0¥ —OYBERIZOWTORBEZRD L L EHIZ, =¥ baE—%# L TE2U L0 5 BARRFO
B4 BB el 2 Em I DOV T OB 2 AT S o

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.

B Y 4 > F v v TV REBHEHZ
Science Intensive Course VI

DARKERORTYIEL, ZTOROMMIERERT 52 LI2L ), MG R REET L L%
PERNCHETE 5 2 D35 RBRTIREEROEBGR IZ oW TLER/DROHRE M- 721k, €D
¥, HKEdh OWVENTZE D BARN %% 5 RANOEH B 2 85703 %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 % 4 > F v v J U RIE
Science Intensive Course VII

W ORETE, BEU, XX AHEBITEIC O OWTHERT 5. U, WK, ERSEoWEICEY X
A ED L VHEL - BN EN D 240, #5512 X 5 X, s FEFEICsn b, Xn@%@lﬁl
PrRe W& FIH U 7 B e AT vk % IR % o

Structures of materials and structural analyses of materials are lectured. How X-rays are scattered
and absorbed by materials are presented, and then X-ray diffraction by crystals, crystal structure

factors and structural analysis methods are shown.

[“EIRF R E R E

(EERFEHFH)

- BAEXRXNVT Yy TEREE HIAEHES - iR #I%
Advanced Practice in Instrumental Analysis

NMR, BESHTOREAREH, SHEIZOWTHMT 5. ZOHBD S L IZEREOHILE Ok 7
MraeB 247\, FHEOIERIRE, 7 Y BITEZ FIZ21T %,

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 B
Lab for Advanced and Practical Computer Programming

GFEWFET =N, Ay VNI —TUrIIVT, FIT4 v WA T 2= A (GUD) D
FZE e BT %o

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.




(7av s FRFH)

7747 8BNAFITEHFR isEeE e FaRRUIN S €5y
Fibro-bioengineering, Advanced Course

BREGFAN M L 2 KIRE TR I = 0 -2 DRI T A 72901203, 5 G S ik & o B 721
T3 CBRIEP TORARNE £ CHIRT 2 LEDP D 5. AR T, MY oMM, H7 1 7aA4
YEURTHE, T’ TTF 2 EOFRKEGDFOIERYVE L L O, N AYATITATF v S
B L OHEGRES S O E -k, B XA BRI O W TR T 5,

In order to develop eco-friendly materials from natural biopolymers 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, 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.

EHE TEEEN FAaEOYIE & EFHR i (FE) #d% - fen#ds b
Physics and Medicine of Heavy Ion Therapy for Cooperation of Medicine and Engineering, Advanced
Course

TSR - AL FEOMILFOIERE, € DONERFFIFALE - EHEDIEFEIZ OV THES, 512, £
NS ZHMH LI NEORED A A= 2 7 GaHORERE &g I X 20T R OE 2 )7 2 % 5
INHOMELEL T, BN THIGEOMEL RSV M 2iBRS €22 L2 HET 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.
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Management of Technology

D7 ) OEEOI IR, EETHRMIEOMAFIHET L 0L BT 3, BETOMRMIEE I
FHT 5 LT, Bl#EE (MO T) OREIIVLHDO LD TY, K#EFRTIEMIEIIBIT 5 HI5EHFEO g,
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T, ERTEMALET. 72, BEMREEOMERBEROAEZH 271 Ay ¥ a v b#EFROHIC
By AnEd,

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

i (IE%E) #Hdx

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.

b3 =1 I F % o R (ETE) #d%
Industrial engineering for production activities

BETELV) BEIIMA LERTHOONLY, TITE ) KE LRIMFETOEEFRHOREF
BB LDIE D Ji 2 T BR 2 RO 2F 2 HE LT3 HID, BanO A2 B\ T, B, M8
T = —ORELHAGEDEEHREL, Qb ViHl ) Ob 0%, Gl L-HESNRL CEAMTZ00 [L
(AR (THE) 22 2EDBHY), T072DI12E, AT LAWNREZICESWTTELZRG, Thz
TR L CHEEICEGE T 2 2 ST, Bl G, RS, WEEH, aX MEHELR EOER
WeZEZ T EBEFEZEA LT, F4 Yzl s LIZEETREORE 21TV, &GEHLTREE %
BRCE L, €2 THAET S S ST RMEDHRIZIY M 2 & T, AEY AT LD, L, M
HHUZOWTHMEL £ 512, THIHEEL T, HBOMREMTOWRY AT L Dfa#E bIZ X > THE
EOMREBOLTETHIT T IAF2—r<IA VA NOMET TEOTHELE T,

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.
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Internship
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Long-term Internship

B L7252 3 I BV CERMISHEHT 2825 ) 72012, FHHE2E0 T3 r AREOE
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B OZE M R OE X K & Db L IZ@QDWT N —T7 DA Z W RE
Scientific research presentations
© CREEZE - WEHIZ)

WFFEFEERD T HEICIIIBHFER E R A Y —HEDPDH 1), BRITEL D PEAN L PEEEEEL T b,
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R\NFEREAT) 72O DEBENED 2179 6

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.

@ (A7F4 =)V ¥z LAi#R GEFE))

EFF RIS CHFETHER R A Y — 2 BRI LEEL NG E L#RT, FEPFERGOMET —
Y CREREIGETHRET LI LR HIEL T 5,

This is a practical course for graduate students who will make either a poster or oral presentation
of their research in English. It will focus on the practical skills involved in developing a poster or
slide presentation. As the final outcome of this course, participants will develop a professional-quality

poster or presentation of their research topic or results.
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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 >
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BT, BIOFEREE, MERELORREICTA ANy ay, =747, LEEE~DSH
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
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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 A #Ed% (BE) - MG Al
Business in Engineering

KFTREEL L LIRESNIEBMIC L 24 2= ARRO#EHRE THR¥ZHBUT, bOIDY
EVAADFEREIZOWTHE SR, 72, FETET A AZERM L TWAEEDME L aw., ERASH
FTAHERT, ZO—"VHETERET 5 MM E R L7200 LS 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 ULF—2y THR WE#EaE
Advanced Lecture on Entrepreneurship

HEHEN L E R FIHIIOW RS L 721, EBROESES — ZDOMIFEG) - KBFEA»S5HE S5 N8 1%
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DRTH72DDT T MEFIIOWTHEE S 5 LI, BRLAEIAZRETVOEERZHBL T, 3R
MaETLEYT—vary FEIOWTEmT 5.

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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b 1t Z i B T %
Photochemistry, Advanced Course

TALF O EBEM & & EBREATOMFEZ LI LT, 724 ML —F -tk B/ lER s
iffge, AHEEL 74 A 7L A OWFZERFEIRI, 670 -7 2 HW2nF4 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
i HE)&E%O)%WE%&A ik L, SBRAROKE, FTRSOBRE, [EOEMEEIZOWTEHTFE
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 i %
Special Topics in Analytical Spectroscopy

AR, BROZF L Wi toiriEo& o2 ) I, 2 OWBEALSFR 23508, 0T, FeREE R &
ZOWTERHT 5o FFIC, TSRS O ATk 2 BU) B, Gyt e w2tk Sto ki
WS R AR L7t E R MR T 5. SN0 E, FICHEBREO®mBEENESLE LTE
HENTBY, EWIaHis, R, BEERE R EA 208 TOIRHDTHEA TV D, SR

D IEDOITF RO REIEICE S Z H T, #H%T 5o

This course provides recent topics in analytical spectroscopy such as the concept, instrumentation
and application of some newly developed methods. In particular, discussed in detail are UV-VIS
spectroscopies utilizing evanescent wave and surface enhanced effects of electromagnetic field, which
are important as highly-sensitive methods to study interfacial phenomena in the fields of materials,

environmental and biomedical sciences.

5 %3 1t # i E LB
Special Topics on Coordination Chemistry

I, AERILroRERERE LT, REDIOMBBTTER L ERGE £ OMIZKE T H T 21LaWhE
AEH SN, EERSEIEE L TRACHIZE SN Tn S, KEHRTE, BREBILEYOMS, B
FOHERED MYy 7 22OV TiEm L, ERSEILFOREF LM,




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

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

] " 1t Z i
Special Topics in Organic Chemistry

ANTUEfEEOERILEM e EM & LT, AREHRD T T v = v 7 LS, MEEIED T, kil
DPEY 7 ZZOWTREL RS & & 12, ARILFOGE TR 21T o T DIl E LRI L %
HULIZ#ESFRT b0

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

®

B B4

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 OB m H it Z 5 = LB s
Special Topics in Catalytic Organic Transformations

RGBT 2HFEORMIEIIOVTHEET Lo RIS, 5Tl GER SR M > H 6557 flisk)
DIRFRAIFERIZ DOV T, Rl O SR A SOS D E B 2 A3 L 2D Sk 3 %o

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

metal complexes and organic molecules will be presented.

B B B B Mt F B W fER#%
Special Topics in Inorganic Materials Chemistry

HEASA R O AL & W1k & OB OWT, A+ VREHT T AR YA R—VITT A% &EO BRG]
BT TS B 612, F/ AT — VAEERIENZZED KPR ORI O WTRZL L, Wik
FO R S WA E & AT 5 720 DFE R TR FIH T B

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

structure construction.

AT LM B ZER S ISR - LRI

Special Topics in Systematization of Materials
BT R ORERE & ARRRICEE L CRARBI 2 2817 TIERL S %0 712 X #EIET, NMR, BpirdsEe Hwviz
R S OV B AR L2 B3 2 13 & AR TR D BE S IZ 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

TR 2 BT 2 AW ERCE T FI2oWT, WEMAON» SRS 5o FFZ, 77 -L Y
s 77 eI LOET L WERMLEWOWELIGHIZOWTEw L 5, 612, SRS EES S
B TALEFEIZ OV T hifm 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.

FER E&EEMHBIERZES R NHTE A%
Advanced Chemistry of Organometallic Materials

AREBILEMONE R GEUME, s, @R, BIEE ERE MHEz L) ~oItHIz>
WTC, RO MYy 7 ZEFHT 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.

7 EH Y M I F N R TAEHIZ
Advanced interface science and technology

Eorf, anA FRICBT2RFOMIERREEME S 272012, IV, X7, 7, &5t
FUHGHR 7 Eoan 4 FAORRE, Bt EiElcoW T, RO w2 OICMEZ BN T 5. F
7z, TOXHHauf FREQEBNIRICEONT, F/hEY A 7 0Ilbl b RESIIBITLHD
M) OFEREFHHUTEL L2 HEL T 5,

The aim of this course is to understand the recent research topics in polymer and colloidal systems.
Structure-physical characteristics-function relationships in the systems micelles, vesicles, gels,

macromolecules and amphiphilic molecules are reviewed focusing on the methodology of the research.

# A& kB B I 2% KH (%) #d%
Molecular Assembly: Introduction and Applications

F ) R = VO TEERIC T AL & IR IS O WAL . BEEPLE T, B TR
Hr, EREEER DG FRENI O W TR 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.




=9 F B M IE R R HI %
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 % B (E27E ¢5d
Chemical Biology, Advanced Course

AR & LTI b EEAR & % BRI VT, 2 OfLFEE L REDHBIIC OV TS 2 & L D12,
WO —MAALFEMIIHET 5 2 LI Lo T, FieedER & L CTOINH b ED7ALER, EWFERFRE
259 I OWIFEE 2 SOV THER T b,

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

also discussed.

£ & & B 1t ZF B = 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 how the electronic structure theories are applied appropriately
for each research problem. The contents are as follows; 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 /70t XTEHR KEEHIZ
Nanoprocessing Engineering in Biological Systems

y X EDF / HirECORERNME B ICED L OFRE, HIE X 7 = X A2 TS %,
INZHELT, BMREMEHORERE [TuotA] LLTHREL, Zo7atAMictos )ik
BRI e SN T A2 BT 5,

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

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

s REBEBEYHEZERE R FHHIZ
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 FEBE I & B IRRE DB 7 2 W L. @B A % & © AL S OB IREE DO 1 E
FRAEAE & Al 4 OFEFIE) - TAVF—BE) 2 EOBRERE L EFHEICEONT, @HRT 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, FIMBEO—2TH L FES /MENIER LT, F/ MEORIR, # ., MU,
LA B LA F R 2 BT R BB DWW T T DRI REF MUk - — KV F ) Fa—
T TT T2 OF XNV RWEM L o T2EE TN ANOISHE % S OV FHEA A A R
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

FRALY A AR, BRILIEER, BRALYERSER ., BRIL O 2 EoSBIRIL R 2 LY BT,
T OEWITHE & AR WO, RSP IS5 2 RS, B EIC OV TR
FT Do SHIZ. TNTNOMEOREED T DOMED LD X ) I X o THBET 20120V Tilsk
ST

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
EPTE R T M BEAERIZE~OILHB & LT, <A 7 O eiige z i, i ORFZEmHR Iz oW
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
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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.

I 2 VW ¥ — Z B %5 @& iy <5 €5
Advanced course of energy conversion engineering

IANVF—ZWOIERTH D, T4 TV A7 VR=ATOVDLWYWS LCA % KL 4L F — 4 Hmf
Wb LCHERMT 2 kxR, EFEZT) . DXL, RED OB A )L F —ZIREE TH 5 BT
IR BT AV F = SR AV F = ~NOLHLEFE T H 2 BB O LR L i DR, AN
kEEZ RS,

The basics concept of energy conversion process is L.C.A.. It is lectured and the workshop is also

o

carried out for several energy conversion processes. The basics of combustion which is and energy
conversion process from a fuel to heat energy are also lectured, followed by the lecture of basics,
current situation and the future prospect of heat engines which is an energy conversion process from

the heat to work output.

I 2N X -2 AT LER ERUEress
Advanced Energy System

IANF =V AT LR E LTHR, TAVF =T A7 A 848, A VF—REHEOME, -
VY AT A, BIANF—, Bk - B e LEMe LY & )RS %,

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 JW ¥ — & B 2 %5 &R Vel €

Advanced Measurement and Instrumentation on Energy System
L —WFICHERIE 2 il & L7 Fh 2 T, BREBES I BT 2R OIREE, 5 - R, K+
DRESEHBLUHBEDOFHINCOWT, JFHE, FE50UHE, 7— % ZI2OWTHEFRT b,

Application of optical diagnostic techniques mainly using laser on combustion phenomenon will be
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discussed. Measuring objects are temperature, pressure, element and its concentration and velocity of
the fluid, and also size, number and velocity of the particles in the combustion field. Principle, signal

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

B 2 =B E 2 ¥ & PR H %
Advanced Strength on Structures

MEVERLEE 2 AT 5 1 CHEBLE 7% 2 BRI 52OV T, J-RER RO EOMH 2 IR T 5.
IS5 T & 2o S ZUEEY) OB 2 5Fil & 2 BRI SO W T b LT 5,

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 X F L B R PEASIES €S
Advanced Metallurgy and Alloy Design
IR B OMANEE & BT 5 )/ - 3 7 Rl OS5 R O i g H 7R S
BB sZ e HWE T 5 @BMEOME, B, mimfett, Rt etk ookt
(ZBES BB 2 R, Bk A 2 B ICKIG T 2 G RET0OE 2 7 2 @RI E OV THER T %,
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.

% #@Wwm M I E ¥ W M#AZ
Frontier of Manufacturing Science, Advanced Course

Jevn N LB 2 AR ICERR L, BRI, AL, sORnLz & SAEEmIr i s 5 E Nt
DERFEIRBAMTEIANZ DV TR 5 56

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

machining, the additive manufacturing and the deformation processing fields.

EmMHBEMIT 70+t XEFR W%
Theory of Advanced Metal Forming Process

SEBICIZ BT B 5w 70 A0 LT 702 2B LU OMHREDBFRIZ DWW TRER S
%o FEARH % BVERIGER |2 B D W 72 Jeim i) % BRSO I Lk & RER 70 2 A2 oW TR 5, 2

INTEDEESE IR THENOWT, MEFR R ERIE7Te Yt ADFELOBE» w55,
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,
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advanced weight reduction approach has been focused. Characteristic features of the advanced metal
forming process and their roles in manufacturing industries are also discussed from the viewpoint of

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

BEDODAAF I vy ZAHH 8%
Advanced Dynamics of Structures

B OB E G - FERIEZEE)) 1S oW CHlib ¢ %, R TH 2 IR ﬁﬁﬁ®ﬁ
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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 Z i B %
Instrumentation and Measurement, Advanced Course

FHIIEAIZOWT, WL ZHUZENT b SNIcH D 23D 2L 2 Bigd. £9, WH=EOH
MTEARE 2%, EEBAROMAMA, SHEAOFRE KHEEHIZ - P ORESE, FHIMEOAHE
P EFHITEIZOWT, FELCFEER KRIZ, o e LT, ey oERIERE, FHAT - a Yy

DB & EHINE, &t®%m%ﬁﬁﬂ%m L), ENLOUBEREEZ LT EEBLT, EENZIG
Mhz235Z L% HIEY .

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.

EEATLEHHIZSSR W (Bh) #dz
Advanced Engineering on System and Control for Cooperation of Medicine and Engineering,
Advanced Course
VAT AL, VAT AOREILIFIZOW TR 5o AR 2 PSR RD, DY AT ADLK A
M, @7 a8 —LE A EEBATY) 2 7o HlEREGEHE, OAED 2 v AT MRS B HIENIC OV T
Y bo

This lecture gives an over view of system engineering and control engineering. Broad area from
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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.

i B O#® I % % @ Bz

Advanced computer organization

FAREFE 7 )V T) AL OWTHEET 5, FFEAOROEHBARRLIUE LR ot id#ch) (23
TAHOMHE RS 5o WHIREMEHE 2 BT E 28002 W72 iss, SRERE RV HEE T VT
DAL B L OEHAHE DR S Y 27 22OV TS .

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.

BELCHRHIBETFTAIZNS AR (%8)
Advanced Engineering of Structure and Noise and Vibration Prediction

FEHEATYWEEL ETHELED X ) ZIREBESBRDPHEL 2o T b 2@l L, Rl 2z il
%o RIZENS DRGEL RIS 2 720\ FUT & TN % LR B EBEFRIZOWTEMAEBI 2R L 278
SRS %o NTIE & BUERIAT 2 AT L Rl L, SHICEROY Iab—v a3y V7 b aflio 72kKE)
Yialb—va oL

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.

BREIIL—Y a3 ER Er#IE (%R)
Computer Thermal Flow Simulation, Advanced Course

EBEOEERB TR L 2BGE Y I 2L -2 a VEEBT b 5512, BLEH B S g
DOREFRRARRNZ ML, IO OREE RS 2720 DT HIZOVTH#HERT bo

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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TNV X -—EBRAIZHR EN
Chemical Reaction Engineering for Energy, advanced Course

FEEOBIS T, ELRRREO UG 7' 10 2 TR RmOERS EOER TH V), [ESULOIEH %
F5, RO AN F—Fia, FROZANF iR ERBES 5 LRI, NS A ARG R ORS
BZEHATNC O WTIHH T 20 FICHRO 7 ) —va— 72 /7 ad—12onTiEIhh s oMRRFES
L OBENZ &0 THERT 5,

This course covers chemical reactions and processes in conversion technology of carbonaceous
materials such as coal and biomass. It provides the energy demand and supply of the world and the
clean coal technology (combustion, gasification and pyrolysis) including the development of low-carbon

society and the preservation of global environment.

Hh - K MBI ERR JRI% GhE) #d%
Carbon material science and engineering, Advanced Course

F LIS, MR OME L YEOBRICOVTHENS, RWT, TIN5 2 FEHT HE T T A2
DWW 5o FRIPREF R A R AL R R OB 26 & LT 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.

REIXILVLX — T FHHR w1 g%
Energy and Environmental Engineering, Advanced course

WEFEIL 7 L oBRhE, KARREOI AN F—T O R - 781 AZOWT, ZOFE, 731 X
i, FUSB L UOWEBECET2HERETT IV, VAT AEBHR EZR LAeNS, BRI & ERAML
I 72 RRER R EIC DWW THER § 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.

NAFT P =ZTFTUCITH

Biotechnology and Bioengineering
AFEIX#EFRIEA T ) o BB RIS X OB 4 SR 2 o 70 v ADEREE AT S

LEBIIT O AFFDIODH 2R, FINLOT O AELR LN, F T 7 ) aY— % R

T 5o HEMERAEAA I OREE L FIH T OB L SR E & VI, FEE, KLEAO Ly T 5
EE RS B ALFLFOFEMDZ DT MR H58 &, AARMBLZRA OB 2 7.5,

The aim of this lecture is to understand characteristics of biotechnology and bioprocess using

] RMG
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microorganism, cell, and enzymes, and study the indicator for a process design. While studying a
biomechanical material, the feature of a biochemistry reaction, and the foundation of the usage,
fermentation and chemical engineering development in water disposal could be understood. We

would understand chemical engineering by using biological catalyst.

m R OBE OB FEE R REHI%
Advanced Engineering on micro-manipulation of biological molecules

BINEL TR 3 T ORER 2 S OB T OFIFICH WA EEDWHEIZOWTHET 5 L LI,
BAEDY 2 EY 5 720 I LA IC oW T bR T 50 S 512, 10 FOBI% - #IFICX ) EE
(272 o TR D Wi 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 @ B Bk B F B B B HHIZ
Surface Creation Science, Advanced Course

MEEICEREELZ ST 2720ICHVONLIEPHE 77 XA 21T L & T 55 4 ORMMILEFA %
s 5 & B, MEEIIZB T 2P EZILO T TAT a7 74V EF A F I 7 AERT L
2 XY, FRERMERH 2 B4 T A O ICEE LB Y RO b

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.

B R 9 B 4 %2 5 & WG #d%
Special Topics in Separation Chemistry

WESHEDFEAR L 72 DAL UL Z /M L, 25 & B 0 BT LR o 1T 2 @R 12D w
THEOZ 2T TiEmd %o

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

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

" HE # # i ) BRI
Special topics in Material Science

B D T A F—ZHR T INA 2 EIZ BT B wFr OWREN O BARE 2 & ) b ITHERRM R OBl A
Ll bo

This course provides recent topics on advanced materials for new batteries and energy conversion

technology. Main issue is related to functional materials of lithium batteries. This course also covers
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the discussion about recent and future practical applications of these batteries.

W  ® & B F 5 W I I %
Fiber Structure Science

MMEL, - MESE 2 ETHELN LB ORETHIBWTAT R 2EEEZTHY), 645
TR 2 BEE 3 A 720121, MMED J1F R E 2 2L S A IR O S B O W T IS ER T 2 4
BhHdbo murFAtFe L LT, WMo mIdEg & WIEOBEIZ O W THE 2 R, MelaE!
(L EREREAM OB Bis LERZ1T) -

Fibers are essential structural elements to design the advanced materials for aerospace fields.
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 % % @ R
Special Topic in Environmental Engineering, Advanced Course

FIK R BB IR 4 RS KIEER % FEOR S 2 72 O I XA R 73 KB 2840 R0 AR BRIEAS AR 55 1 B o B BE 4
TEZHMRE L, BEIRBRIEICLELE R TRAMCBRET 5 & & O ITRRFELS, BRMEAS X
O BRI A R 2 D RESEATET 725l O J5 PR S B 112 DWW TRl 5 %o

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.

& BB I % B OB AR
Structural Design Engineering, Advanced Course

TRERFTOER, FFICBANIC S E LR 2 LEE T AMIC BV TEELREEH 2 R L T0 L 5l
Y3ialb—varEEoREEE LT THRERE] d 5. 04, DAEEY ORGSRk
FeaxEt e H HEREIRA TR GGHIRIT L o2 H 1), LA H & 2 WITHE LA 7 IC B W T b
T&7:%  OFAMHREDIZRMERE Z EREIIIEHE L ) 2T FEIC L o T b b L9124 5T
Wb, ) LEREREA, BMEY I 2 L= a VGO BAG ZEM IS, FoMRINFEEOFME
BT 5L B2, EBNOISHTELSBROFGEIZOWTHRZRD 5.

The finite element method (FEM) is well known as one of the typical methods to solve highly-
complicated engineering problems in civil engineering field. A recent change of design procedures
from specification-based design to performance-based design for infrastructures has promoted the
sudden 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.
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Geotechnical and Geo-environmental Engineering, Advanced Course

T DTN T AR O EBRIZOWTHERT S L & D12, MBERE T 20RO EIZD
WCHEIR T S,

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

technology are presented.

"B R OB 2 OF R VIS5 €53
Environmental Hydraulics and Ecology, Advanced course
TIRDBRBE DS R ED =D DR ZFAM RV AT LA LT L 72D DR & Z 2 2 RHT 5o
BARRYIZIE, Wz dhe U722 oKREEROWR R )7, EARNESR &2 2 W, {LFayBsE & Yo
B ofR, RFELEMBIRE, ARRAOPTTOEY LERELORDY, HEFERIZOWTHHT 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.

® £ ¢ £ I %2 ¥ = KiE
Disaster Social Engineering, Advanced Course
HARKEIIW T 5 EHRERE, SR, HRmES AT LI TH#ERT 45, EBEEOA L 5T,

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 &G # T % W% (% B) - BHEIR (R R) - FHT R (% R)
Energy Conversion of Coal and Biomass, Advanced Course

FHEWREZ AN F— & SN 4 v ZARMUAREI O TIRAFE DR b WAk % & OER R FEER
WESZH T, L LTORT VI v VR, IO X EEICHHT 272008, Bk, %R
GrHE, BRBE, O 2L, WAL EOBRMIRMEO I L IO WT, T OBAMHFEBIN 2 B £ 2 A5
%,

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 B O\ O F OB R HH B #3%
Topics in Mathematical Analysis

A BRZETNZ B S N7 N2 % 4 ) JEROE M RR O Bt 7 71 — F o FERTEIERZ D b D
DIFNTIIREBHETH B0, ARER L €0 EICER S NBUNETR & O ZBRICHERTE 2 78T 5
Z LT, WM RERR D EH L, SEEEART RO, bt EERMNERIZAERERD
WENED L) B THIL SN a2 EET 5, EEIREICH ZHUETHE, #ERmE, BLozh
5OBF I 2 TR ET Do

Mathematical theory in nonlinear elasticity which studies infinitesimal motions superposed on a
finitely deformed configuration. Such motions are formulated by using linear anisotropic elasticity
equations. We investigate the effects of the underlying finite deformations ( and of the initial stress )
on the superposed infinitesimal motions, through which we observe mathematical structures of the

incremental plane waves, surface waves and reflection of those waves from a plane boundary.

B R K B 2 B W PNOEES €53
Applied Algebra, Advanced Course
HaRBLUOT 1477 v 8 AELGROAHEICOWTORBELED L I L& HIY & LIZAE RO
FBET— Ao WO AL, HAH, BUi#e, FeHIHR, o — Tl e Eo iR TH b
This is a fundamental course to indeterminate equations for understanding usefulness of the theory
of groups and that of diophantine approximations. Equations of the following curves will be treated

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

it A M 9 7 B X B R VR #d%
Differential Equations in Solid Mechanics

BRSNS 5r AR, BARAIZ IR AR, SR E e 2 I, R, o
HEORAEZE LT, #EIFICBT 2 EBHORFWAE 2T 5. —7, MO—HOE»S, b
PEROVEE %2 RS 2 HE~D 7 4+ — F Ny 7 L HIEL T 5,

We study differential equations in solid mechanics, namely, elasticity equations and elastic wave
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equations. We construct their solutions and investigate the properties which those solutions possess.
We also consider inverse problems, 1.e., the problems of reconstructing unknown parameters of elastic

media from partial observations of the solutions.

e £ B #H % W
Stochastic Analysis

WERRNT 23 5 AP 2 #5885 170 o BARBIICIE, FESRGOIET, MERGICB 2 Pk,
SRy, WERGy, WEESRBY AR, BUEMESRER 2B S A TR, MERR AR O BE i, Bl
WeEFE Sy, MM HFIZOWTHlRE T 5.

The purpose of this lecture is to give an introduction to stochastic analysis, e.g., the history

®

B (—5) #eHIz

of probability theory, axiomatic probability theory, stochastic integral, stochastic differentiation,
stochastic differential equation, numerical methods for stochastic differential equation, numerical

stochastic integration and numerical stochastic differentiation.

(S ¥ # # i
Physics of Electronic Materials

WL R OB L B E 2, S 5% 2WERBTHRII T 2 715 L 07 OhR % HET 5.
WEHL, AR S IC RN OMD THRSEIET - J07 /N1 X, BT /N A 2 E TOJR
WZh72%,

Based on a student’s understanding of the lecture in the master’s course, we teach the study about

%

B

further high electronic materials and device systems. They cover from basic materials science to

strongly application-oriented devices.

7/ i3 T %2 % B AR
Solid State Physics for Engineering, Advanced Course

EAMELOW M Z T L TSP A = A LB L OET 7/ AOBEFEHOEARFEIE - a2
DWTHEET 5. BAEMIZIE, FEAB X OHERICBIT 2 EARERER, k% E12ow Tt
TONA R % BUNCHLY) FAT S ST 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.

X BT NAXITZHEH Feli (k) #EHI%
Semiconductor Devices, Advanced Course

FEARIZB T 2 F v ) TOWBEBE, pn HEIIOWTEE Lok, N E—TF b T VA OB
R HREE, KO MOS #AEMER Y AT LI BIT A ETEEL F v THEORMED 720, &ito T
O 2AEMTED & ) mixetHEst PCHEERA L SN TS 2h 2 #EKT b,

- 116 —



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.

% W & A MM I 4% & REAZ - Wb %
Fabrication and Metrology, Advanced Course

BIIHMFORLEL 2 2B R FFOBSMERE LW &D X ) 1ZFHIIHTS 2 700 2wl 4
e BT 5720, 70— 7T, TTRINMEELR EIZOWT, TNOLOFM, WA, BIEHE
FeWET b INILD, REMOFHUSHTEAM OFEBER CTEH T & HIZ2T %,

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

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

E3 A T 2 5]
Advanced medical engineering

R THEOFBINFIZOWTHERT 5. BAEMIZIE, ATUERR EOBELAEMEE % FIH L 72 TR
TORBEL ISR . Z LTS SITRFHEMOFEMIIOWTH#FKT 5, T2, YA 70— 2%05
EREI AT — A 4 2 E— 2 OFH - HIEFEAM 22D < B - BFESBHENOIGHIZOWTHRT 5,

This course lectures on advanced medical engineering, specifically on a basis of the artificial

®

AT - SEHHERAR

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.

BERIXNVNT —HEBIEER FNBEZ - BRI
Electrical Energy Control Engineering, Advanced Course

1) &HE T A F — 253 b% 8 0 78 TR & BIEREIE & TS 2 7o OTE & ORI & BRG] & RS
bo Tz, TANF—ZHBELOERFYANTICHE T 2 RAOFEEIZOWTHHMT 2, 2) IHIEHIH
RMWIGFEER EOT KNy A PG E ZOIRHICOWTH#RT 5, $72, TNHOTEICHONT,
HIEREETH CAD Z# WV 2v 3 2 b—3 3 V2K D35,

1) Given several methods to analyze the steady and transient states of electromagnetic machines,
and resent topics on computation of electric and magnetic fields of these machines. 2) Advanced
control theory such as nonlinear control, adaptive identification and its application are discussed.

These methods are demonstrated by simulation using CAD software.
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=am 77 XYY EEER Ell () dEBU% - ki (5F) dERd%
High Temperature Plasma Physics, Advanced Course

MEGsEx Big L 72, SiRTEEMERAN CAD 77 A BRI E 77 A2 e LieT 7
APHAOWTHERET b0 2% D, TITAYOPEROEZENE 77 AHORBS L LB %
BRETHD, WPFOEMRT T ATHFNIONWTHERBMNT %,

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

will be also overviewed.

B ¥ &8 F I % ¥H & E BT - EiE () dEBd%
Quantum Electronics, Advanced Course

JCEE, JEHBLEIC B W TEELRRE R/ 274 T P L7 MO AT ZADOREmRFAM 2D
WTHESE 2572012, L— MAHBEAP LML CTL -V oREmEfE#RT oL L b1, v T
TNA ZADOREBITH 2 A FSRBY, o7 7 A NORFIAHTEAN & 5% 5.

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 mBEFHEREIZSSRI ANHERGEE - ZImdER

Theory and Practice in Electronics and Informatics, I, Advanced Course
BIHREGHM O TR L 257077 Iy 7, ¥ Ia b —FEMICOWTHEAT %,

FRZ, BRI C 707 7 L2 X BT HEEbTE, £72, 2O TH 5 EMIAHREY — Lo

o BARRREREEIFEICE LT, REMOFEEZ LA RV OEERENOB G2 HWE L-#R21T

o

N~

For obtaining basic skills from theory to practice in Electronics and Informatics, analysis and
visualization techniques of dynamics of electric circuits are discussed via C-programming. Theory and

design of electric circuits with EDA tool are also lectured.

% & F B & @ % & IR
Measurement and Control Technology, Advanced Course

RS A O AR BT 2 2 L 2FH BRI, 7THu s Ty s VARG / TV s
THER, TV 8 VGRS, 7 a S EREREO T A MG, EIREIER A, FHEE & R
Hite, 70774 vy EEE 45— —7 AD Z¥d, HORIEE & 740 7R, Itk
P& 7z 7 5 a 7 kg, F5 0B & 7 91 7RIS 1B 5 5 P08 % Rl O pF 736 2 X — 2|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
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supply circuit, analog filter, interleaved analog-to-digital converter, and self-calibration techniques
B OB E W O O ENSEI e

BT OB HFEICOWTH#ERT 5. BRI, AR

= R, 2R MR B T,

Advanced Engineering on Electromagnetlc Wave and Information

& i
LT‘%ﬁmﬁ%ﬁwt

RGO AR 2 PR 5720
oy s (FDTD ) % Huiis
ARy MVIENTE & OB A RS 5,
The aim of this lecture is to understand information transmission method for advanced engineering
The topics in this course are finite difference time domain method for advanced numerical analysis
equivalent theorem for near to far field transformation, calculation of space transfer function and

B ERETR
IDOWVWTCHEET 5o
BARRYIZ

spectrum analysis
=4

]

Va7 7 4 )V 7 BRI

g8 F OB ff I ¥ #
Telecommunication System Engineering, Advanced Course
ERELEOZ L DETORDHEHREIY B 720
ER a&@iﬁ%é’ﬂ&ﬁﬂﬁ%%/\/tm

B3 %7;
NF —TJ—Z FxVET T, NoblVT L IVYDIE
FHL727 4 V7 2FEBEOMEKE L TR T 27200 RERFHELHET 5,

ENDT ANV 2 HET HFEr#ERT 5o
The aim of this lecture is to understand analog filter theory which is very important theory to select

on

=

ﬁ%f%i ~n1u
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 ) g () dEHd=

Computational Intelligence, Advanced Course

7% 1S v YRRFIIOWT, TOREERE (N4 AREEE, ROHEE, N
AR BRI LT, Y 2 AT v — Rk ENOIR I

‘ mmm M9 5720 DHGEZE BT %o
Pattern recognition forms the technical ground of intelligent information processing. The aim of

M 2 TSR D FefE % 72 /88 — V&
A XHesE) xRS I
this course is to learn systematically the basis theories of pattern recognition. This lecture will deal

BT 40D T, B4 2 ERRH
with Bayesian decision theory, maximum likelihood estimation method, Bayesian estimation and their

applications in various fields
g (IEA) #d% - BikdESIT

R W
fie o)t (HE~XH) OMWEZZEY, WHEEOMEFH BB L, ez v 254 2 Enesk

E A ¥ B
Applied Physics, Advanced Course
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TR 50 BARINICIE, XM OWSH % FIEr 2 MU S 2 BT, B L0, PFEARLHEAED
- BTWVELR S ST NS ZOBERBS % #%T 5,

Properties of light, its interaction with matter and solid state researches utilizing light are
presented. First part is on the magnetic structure of magnetic materials and second part on the

optical properties of semiconductors and dielectrics.

B % ¥ B Z % & EiE () 8% - REBHERIR
Theoretical Solid State Physics, Advanced Course

N RO EAERIGER T 288 %, WEOBEFHEL VO BRI OHET L 2 BELE T 5,
Z0720, I FLOILEBTROBETIREL =T AR FREMH LK, 60 X5 LmHric
B L 725 HB 2 M9 %o (4 A =N A7)

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 ¥ OH B OFE B W SFHMERER - 5 HERE

Mathematical Physics, Advanced Course
BTEERORELELBT L2HmICOVTEEL, ZOOILELREFOREBELIERT 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.

% R #H B I % % R TRHIZ
Information and Mathematical Engineering, Advanced Course
TS, oMl T 2R ofEL#RT 5.

Recent progress of various topics in information theory and coding theory will be discussed.

BB Y AT LT R ER Hh B %
Discrete Systems, Advanced Course
77 7 HERORADFHEIZOWVTHEFET bo

This course covers several advanced topics on graph theory.

# = I 7 i B ESETers
Management Science, Advanced Course

T=F D EERREZIT ) 2o O & U Ot e R &, €0 BN % B R YUERE
NOIGHZ#FKT 5o £T, F—LHGmIIOWTEMT —20I =~y 7 ZAEMEMH L7z LT, kel
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WREBGR OB 7 L — AT — 7 2T 5. €O LT, <A NG, 7 VEREELR NS T —
Y xEATIOHOIZ 22 TR 5,

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
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 57
Theory of Computing, Advanced Course

TN T) XLDFE, BB L OZENEOFEREICOWTES, NPREEY, U7V XA,
BTNV X4, EEST A — Y EHES, HERNTESEZEN L L THRZEI TS,

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

Ei] Ll Hodz

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

complexity; Probabilistic methods.

7 a7 2 3 >7 S i FH 4 582
Programming Language, Advanced Course
AR SR REEB L NS ORI T A REDFEEY #%R T 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 B MEEREAHROFEIIOWTHERT b0 MRWET T 77T XLDOKFR
La—YATA Y7 BTEIIOVTERT o

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

%

A () eI

efficient graph algorithms and heuristics for optimization.

B 8% ¥ X 7 L I % 4
Information Systems, Advanced Course
P—C AT A LY A% LEMP OB LR TONr T 2 FiE2 BT 5720, BTV = 5 5
M/M/1 ¥ A7 5% M/M/m ¥ A7 57 EREREBEEE L TR TE B2HBATHIV AT L 2558, K

WwERIIEI - E 5,

This course gives an introduction of queueing theory with emphasis on service science. To

] v B

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
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course is seminar style.

H & F ® I % B H* ENGEE €53
Image Information Processing, Advanced Course
IR O MBREAN 2 BB o FRIZHEA S ONEETT, WRORR, v — > OBfFR L, av¥a—
YT a OB THLNET—<ICBELT, RED MY 7 A% EDHKT S,
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.

mOoE M O® I B R KE (—3) #d%
Knowledge Engineering, Advanced Course
HERRTEAA Y, FRICEHREOBERIC T 2 Bm B I oW TR, AR TV T X A
%#%E% % N— 212, BDDFEOHMEIILAL, BT =555 Mt 7 v a) XH0
P A % H I F S,
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 &2 = b1
Machine Learning Theory
TE=Em & el LR 1A D S O 720 O R & 2 5.

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

B

He (B HEBdR

optimization.

B O OB & W @ OB R m(%) dEHdx
Dynamic Image Control, Advanced Course

WA BT NA AF & BT OAEIZ L ). TS ZEE L 72387 72 2 WLGR F Bt O ek
ADENM S NODH 5, R#EF TIRIBEMOMLIIIED T O 7 M AL T2 L & B2,
NS AT REI S B IR OBUREAT IOV TR %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.
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BE F O ¥ B =
Quantum computational complexity

wHTRMEEHERICOWVWTES, FIlET~—V v - 7T —RZEI LD LT 52m T HRERGEHR O
WL R OFEEIZ OV THFEE D Do

This course studies quantum computational complexity theory, mainly quantum Merlin-Arthur and

®

PRI AERIZ

other quantum interactive proof systems.

1)

il

NT—I L7 Oz AABITF5R BHzdx (BR) - Mi#dx (%
Power Electronics Circuit, Advance Course

BIREEEEHLE Lo —Z Ly ba =7 2A0%mBEM 2 B85 T 56 L2 PEEFEL LT, LSIT
DIREFEED ML > F, /87— MOSFET D&, F#k, /37 — MOSFET Ol - BB R, BT
BIREE, BEEEREKO Y 7 by 7R, vV FFy TRV - )b, RBERERO#RET .

The aim of this lecture is to understand the advanced power electronics technology, such as

v

technology trend of low power supply voltage in LSI, power MOSFET, failure mechanism, buck

converter circuit, simulation and multi-tip module.

AT LEBEERRBRIZER =R (%R)
System Integrated Circuit, Advanced Course

VAT ALSINICHWOENT WA T 0 7 OG- i TE s 2L 22HAREL T, VA
7 LEMERIE & T A, JRAEEEFEA R, R R, AR, PLL, DLL [HE%, 3
IRIFEE DR ZAT ) o

The aim of this lecture is to understand the advanced analog circuit technology, such as buck

converter , boost converter, bandgap reference circuit, PLL, DLL and oscillator circuits.

1)

il

XAt RERBRBRBIEZSR MH#EE (FR) -Ea#dz (BH) SRR (B
Advanced Integrated Circuit Design Technology

YA ZUIL Y PO AQKEEM A TR TS I L EFFHEEL LT, PETNA A, R
O R, HEEETNAAETY) 7EA, THa s Yy VAR, THus 7 4 vs [l wEE
A%, LSI OFEEICOWTH#TET 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.

EITE#HEXmBTEE — L4FH TR
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced

Course

MEY — AOFELBIS, BLFRES X OILHIZOWTHER T % #ELE TV TIRET & DM E/ER
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BIOZANFEHIZOWT, BALFRESG TIIEFHEBEOEM L Eaaet, 14 LR E,
BRAF V- A EEOREBEIIOWT, ISHTIHEBHEAINN T, S5 MeeEis:, SR NA 41 12
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, lon scattering spectroscopy and focused ion beam (FIB) system, and nano-fabrication and
evaluations using scanning electron microscope (SEM), probe microscope and high-sensitive biosensor

application are described.

ETEERHREAE - SHASR BB
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
X - R 2 R L 2B R - SHF I oWl § % 0 BRI 25, MHEZEZFH L
7RHEEA £ TOR5D o OEFHEOREE L ICHOWE & X#t, BEFROMEERG@ XM - k- % F
ML 7B RHEEAl - BHA O R R
Measuring methods for characterization of electronic materials using X-rays and particle beam are
lectured from the view of basic theory and accelerator application. O Electronic materials and their
applications. @ Interactions between materials and X-rays or particle beam @ Research frontier of

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

ELE#ELE A 4 E— LRI e BEE - = HERIZ
Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

AF Y=L 7S L2 O T /NA A TLEEMNIC OV TR 5o R 5 731 A SHHK
WL TOIRVE, §2bb, OF NS ZALFIIBIT 54+ PEARA, @GRk, Otk
AR OEAA v F, HERER, 74NV E L), @QEWET/NARTE (74 F=v 7RG E) |
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.

A EBERERBRIEZS R LR
Advanced Ultrasonic Wave Medical Technology, Advanced Course

BEWOWH, AR, ICHEAN, s, W, SRR SEH CHE B E L
BEREEOEEPCIGHE TEMEET L2HETH), IO ERMIIFERIENTE S, Bl LT,
HE WD N7 7 8y & € OICHBAN, om0 EREREA 20 1, BEROZEH 5 nmRIZE
HIH OMTEZ T %o

This lecture covers from the foundation of the ultrasonic wave aiming at medical application, such
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as the physics of ultrasonic wave, applied technology, detection technology, imaging technology, and
high precision measurement. The Doppler technology and the applied technology of an ultrasonic
wave, and advanced ultrasonic medical technology are taken up, and the latest researchs to medical

treatment from diagnosis of an ultrasonic wave are discussed.

% m B F Ot Al T % % & EREGE (%R - AHEER (%R)
Advanced Electronic Measurement Technology Course

B EHE B & O R B RO Sy 2 B EHA A, EFRIES AT A, [F5 0 - 5HI
TN T XA OWTCERSHEIERCEER TOMERIEE 2 b L ICH#REIT) .

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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[ZEIFHEE TR ]

il

BIZERIVY-—F7O0K-HFI EH
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,

\

A

il

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

S

il

EtH{/EH 2 -2 v 7 B
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,
BRICHER TR Z I TORE - Jme RS 5,

\

A

)

MREAMHREDERER e (IE32) B - soAkaERl GEEE)) -
ekt GFF#E)
Basic training for being corporate researchers

NG 2 HL OIS, R ANE LTI L, #EEFIIBITAMEREE L LT 5720124
BHRAG - AXNVE, u— VT LA IR ELH LBET 5, lifEaEI L%, 4 - BFZER 5 -
Ao - GBI E D —EORFEFEB BT 2. 512, RFICBVWTOMMERIEL 1T BOEELL &
122 %, AT, HETIEOE Y AAYFT—OREBEL TR, INoD% L, FBEFEHEz@EL
Tirbhs,

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

corporates. In addition, they will learn basic business manners that are important in collaboration. All
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classes will be given in Japanese.

XEEHMRY -G -2y THRA FHiE (IE92) % - AGEM GFFE) -
AERRERT GRFE)

Leadership development course

N=T T A YT O A - WIFRRS - R - BOEICE L —HOMEES A MBS 5. £{DOALD
I X 2 BRI B) T IR 5 720 ORI & iw & BT Eim (MOT) 45, AR E w12 BV T,
WZERFEORRZ L ) EHL720DI AT AL P HO—DTHb 2= Y AF)NVEHLIZ, 772
T=2arRaA—Fr FOEREBET S, MOT IZBWTIE, KD SN EamPHM O 7 — < IS
WEZAL T FaTVAFVEES, TROZHL, Y —%— & L COREREEHOR A
Y heBET 5,

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.

RBE7MLTLF—2y TR RN OREE) - KRB GEESE) -

AR GFF#)
Entrepreneurial Training course
BEEZEZEZTND, HDHWVIIEENTOIHFEELT L BT E2 TR E LT, #HokffifEzh
Bl BT 2 72O IS E L IR 2 51535 2 L2 HIWE LT, FEICBE R =T T4 V7R T
WA oy F 2 TEE L EHEEFICA L R R ARED T T S £z, FEEEC
PE ARG IZOWT, BN LE R T2 BHT S,
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 FIRHIZ - whaEan GEEE) #tr i GREE))
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.
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B I 2 M % % 3 B B
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 ]

IANVKF—=V AT L, XTVTNVYAT L, AHNIAZTA, A7)V 22 bV AT AIZHET 55
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
% B SEU DR FEIR % 5 O LG R D 72 O IS LB FIfk 2 BS§ 5 72012, 1RBHE Ot igEH
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

WA, BEEEEME, A VF—FAH, ZANVF BT NA A, TANVF - AT LA, Gl
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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(AR AR PR E ]

EEEHETEE — AFR GIRHIZ
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

MEE —AOHERHR, HLEERES L OIEHIZ O W TR féoﬂﬂ%fwfiﬁ%&wﬁﬁﬁm
BIUZANLVFERIIOWT, HYLAHERESE CIIEFHEBEEO R & Saaeit, 1 4 > BElahs
EHA A 2 E— 2 EBOHEFECOWT, JBH TN, &oMes, smEE NS 4o
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, 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.

EITEERHERHEE - ST SR PR
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
X - K F# A2 R L 72E AR - SRR W TR T 5, MRS, AR ZFIH L
72RHEFN £ TORD . OEFMEOEELICHOWE & X, BATHROMEEH® X # - Kz
A L 72T AEEE - 5100 meii
Measuring methods for characterization of electronic materials using X-rays and particle beam are
lectured from the view of basic theory and accelerator application. O Electronic materials and their
applications. @ Interactions between materials and X-rays or particle beam @) Research frontier of

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

TEERES 7 > E— LSRR TR B - =il dER
Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

AF Y =L ZIEH L2 OIET/NA A LA DWW TR § 5 RG> 5 731 AI6 ¥
METOIRCEP, $72bb, OF /N ATLLAIIBT B A 4 VEARA, @Sk, @eikner
AR ALy F, HEMEG, 7405 L), @EWETNAZATE (74 b=y 7% E) |
DWTIHEHRT %,

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

photonics (photonic crystals) are included.
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ETEESATLEHMIZ4TH W (B) #d%
Advanced Engineering on System and Control for Cooperation of Medicine and Engineering,
Advanced Course

VAT LT, VAT AORIEI T OWCHER S 5o R Z IR OV AT AOR AN,
@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.

A EBERERIEZS R LR
Advanced Ultrasonic Wave Medical Technology, Advanced Course
BEWOWH, AEAEH, ICHEAN, BbEdl, WG, SRR CEH CHE B E L

HEWEBOIEENSISH I TEMETL2HERTDH ), IO 2HRWIFERIENTE S, HlE LT,
HE WD N7 7 By & € OICHBAN, om0 ERERBA 20 H1F, BEROZEH 5 mRIcE
HIH O Z I %o

This lecture covers from the foundation of the ultrasonic wave aiming at medical application, such
as the physics of ultrasonic wave, applied technology, detection technology, imaging technology, and
high precision measurement. The Doppler technology and the applied technology of an ultrasonic
wave, and advanced ultrasonic medical technology are taken up, and the latest researchs to medical

treatment from diagnosis of an ultrasonic wave are discussed.

E A B % & B F B 5 & EREEIZ - IWEHIR - KHEEI% - REZEIE
Scientific Basics of Medical Imaging

B A L0 BE L, AmiEmRlgbEm 2 T 270 0L BN HWE LT, MRI®O
FEME & T DRI OB, KIS A M LA A =2 7 oJE M, B{RERLE, 2512, b
70— 7l % B B 7290 O EALFE O FERE & Z DICHIZ O W TS 5,

This course provides basic principles of a nuclear magnetic resonance as the basis of MRI, a digital
image processing, and optical imaging probe techniques from the scientific point of view for the

development of Medical Imaging.
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