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ME - £ HEBEITERHGAI Rl (&) #d% - HRIOdERSZ - wifs (8] dE8d%
Special topics in chemistry and chemical biology I

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

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

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

WHE - £ EBEILFHSSBRI RHE (%) #d% - mEH%
Special topics in chemistry and chemical biology II

fbFx s EE L CEMBSOMBEY HIET 7 I MWL 70T —DZEIC OV TRFTO P E Yy 7 A
AN Do BIRRANT TN, ¥E% EEABEYE 2 W2ty 70— 7 O8I oW T, AREEY
HOWELHENERIZOWT, L7 0 — 7 OEYFE), EZENIGHIZOWT, 2 EIZ2WTEHRT 2.
AW BE IR IR ZE 12 D W C BARBI 2 BT TR T & T, AL - A0S TEMN 5 E 2 % Fi2olF
Al HMET %,

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

compounds, biological and biomedical applications of chemical probes.

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

B CIIEBEY O 5 FERFIZOWTRAOF Y b MYy 7 2fi0T %, %P TiE NMR OJ5H &
NMR HI%E 12 & o TH S N LA RIERIZOW TR %,

Part 1 introduces several hot topics in molecular biology of eukaryotes. Part 2 explains the principle

of NMR and various information obtained by NMR measurements.

HWE - £ oEIZHAGNV g () BdZ - PR EOR
Special topics in chemistry and chemical biology IV

VIR REDZE L 70 2 R T OREE - 4 F 3 v 7 AR LT 2 LA EHIl T I oW T
WIS bo HWE, ALY, WHTOMNFERERER L, AaBiRe, @405 FOWEDN» 57217 TR,
F ORI - BRI - ST ROTA T Iy 7 AL LTHET MR R D o

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
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to explore biological phenomena from the viewpoints of macromolecular organization in space and

time: structure, interactions and dynamics.

7 # 1t F i
Analytical Chemistry, Advanced Course

AW AT B & O RER KT I2 81 2 B ATEOEHI L AIEICE T 52 Z 2 T2 BEd 5, B
REIZIE, BIFETIIESKE), 14/ 7 vbA, FHA ATV TR EIZONT, RAFIHEHFEOR
i, HHEE, YR B XTI TR IOV THR T 5,

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

®

g (L) HEHIR - R4 A > HEHdR

The topics in this course: electrophoresis, immunoassay, fluorescent imaging, structure and
reconstruction of crystal surface, reciprocal lattice of surface, different surface probed techniques and

its application.

EREHRF  XEIEERER FUA () #a% - aAkgdz
Structure and Surface Chemistry of Inorganic Solids, Advanced Course

GH, ST ITREREEEEEEM SR A DEEZ R 57201V LN TV D, R#EETIE, [
PRIEREA R ORI EBRREIC DO W COZEBE 2 A Z B G5 2 L2 HIEL LT, REMESL LUEER
LA OSSR, AU, XA, R 2 EI2 oW TR S %,

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

and metal-oxides are explained in detail.

3 " 1t F i
Advanced Inorganic Chemistry
AHRESEER T BT BBERERLFOREEEL L OISHIZOW T T 5. FRILEW S, fifnk,
oGt Pk EEFIREIZOWT, DFHEOER T2 b L IR—WICEBRT 22 L2 HIET. 72,
CBEEEOKE G, B REOMYN L EFNE DR e £OWET — & ORI TR
WAL ZEDVIIERICHEHTH D, idD%FTIEEE T VR ZVLEW DOIRIVIRA <7~ v o]
I B, BERROEEEICOWT, HBEZ GO, RiiT 5o

This course provides the basic concept and applications of transition metal complexes including

®

kU RO - REPHAR - AR HERGR

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.
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9 F 9 X E OB W IS eI S €S
Molecular Spectroscopy, Advanced Course

o TREROBELCEE ORI R & R 5H & R72T 0Tt OB BRI OV THE
FT ho BAMIZIL, FRMOWBEMLYE, 5Foty, WSl re it LT, WHEM YL X UEaRE
TEZBIT A, IR - T~ CHEEL, HOE - ) Vo, A 70k, BRI 2 F W 7R R & R
T 5o

The aim of this lecture is to understand experimental methods and theories of molecular
spectroscopy. This course will provide several topics on recent applications of infrared and Raman,
fluorescence and luminescence, microwave, and magnetic resonance spectroscopies in materials and

life sciences.

=) ¥ 1t 5 i
Quantum Chemistry, Advanced Course

F9, FERHIAKAE L %2 v Schrodinger AT 5 5k 4 2B FIREEEGR & € O 55 F W IENDIGH I
DWTHER, F72, RHMIIKAFE T % Schrodinger AR Z Y 9 Z &1 X ) &b & RUBHEEE O [
OFMREIRT 5, HIZ, AEFHEORTLE ALY OMEIIOWTHEHRL, 20 LT, EBTOHEA
EHEOWNEETAYE VOB HIFET 5,

One of the aims of this course is to learn a variety of electronic structure theories related to

%

LS - TiREdE - IR

the time-independent Schrodinger equation and the application to some molecular properties. The
second aim is to understand the relationship between quantum chemistry and chemical kinetics by
using time-dependent Schrodinger equation. Also provided are the idea of quantization of angular
momentum and the concept of spin. Then, the handling of electron orbital angular momentum and the

special nature of electron spin are discussed.

2 F OB hHh 2 ¥ R Bk AES IR - & R AEHIR
Molecular Reaction Dynamics

AL BUS R EE OB TR Tk, UGS HEEIZ B9 2 BlGs, ILEEEROG, BERPUCHEE R, T+
VEF—BEUCOMER L IGH, EFBERISOME LISHIZOWTHB T 5,

The aim of this lecture is to understand the kinetics of chemical reactions, representative theories
on chemical reactions, diffusion-controlled reactions, enzyme reactions, energy transfer reactions, and

electron transfer reactions.

4 B B E 1t = B B RE#IZ - HAEEI%
Advanced biophysical chemistry

HAR T OBk~ 7 BLG & W B LA\ BRIR 9 2 720 O I FIH A B89 %0 B Cld. BERULHE
R A P2 LB S O EE R, ERRICBITAERILFBEIIOWTHERT S, T2HBFET
&, BRSSO - BIRRE, FERE, LA e Y - SRR O RIS oW TR -
WFRT Do INOHDE, HEDFAER P TR ReA 2B - BERE & £ O F ik % O TR ©
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EHZLEHEET 5,

The aim of this course is to master the essential issues in biophysical chemistry for understanding
various phenomena in living organisms. In the first half, kinetics of biological reactions, mainly
enzyme-catalyzed reactions in organisms, and electrochemical processes in biological systems will
be explained. Then viscoelastic properties, rheology and molecular characterization of biopolymer

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

7 B R B 1 % % R B dESd% - Il () dEHd%
Organic Reactions, Advanced Course

AHARHWE O S E S 5 ETUELR, ALFRUSDOE R T, BEIZOWT, IO CIIIG
HEINTEB L L Z S, #RT 5, BAWICIE, 70xhy 7)) YOG, BIIVERZOVERERIE &
Z O, TV v AR ERAEREM L LT, AL RS &R OFEISHTTRER E 2 O
Hihx HIBd.

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 & M % ¥ @R VN IEs I TR €S
Advanced Organic Structural Chemistry

GBI OB S, FREGUWE (8% oI X)), HERIELUEWE, FRIOR -
FLERIE, ARSI, ARMEME, AT AV -ARWE, SRMIRAHEME (RS b
=7 A MEF) FIZOWTHERRIICHER T 5 & & b1, ENETNOFEMZZET THIT 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 2 8B @® M HIZ - B IS
Advanced Synthetic Organic Chemistry

FROEEEBALF DOREGRE 2 THEA GREAICOWTESR, EANAEL LT, BRSEMEEZ V7
PG, MATTERRIE 2 72 BUS, ARERYE, BSOS, A0 Sl LRk g
0%, LD MYy 7L LTRGBS HERIMEO G2 1220 TN T %,

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 ¥ L 2 H
Advanced Organic Element Chemistry
(BBHEIZ) 74 F2GEWIIoNT, TEREEN LG, MEELTOIGHET, E<{hbrhR
TFRS Do T72, HROTTHIROEDTT, FX VT 7 v 7OHE, WITOWTEZR S DM 7% H
HIZOWTHn s,

(RHEHEHIR) kF-HMAETE (VF oL, T2V Th KIE T7A4F Vo, WERE) #Hex
Feofba (AT RILEY) OfE, &, USRI DWW TORIRIIZES T %0

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

] M - IKH (B) #E¥d%

described. Also additional information about research, carrier-up, and activities in the foreign countries
1s 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.

=9 F R O MmO % R FEHAZ - E G
Polymer Processing
TR O BN TR TR Z 2 fidh L - Bl 72 & ORI 2 5 02, XM - Btz &0

WSROV THELT B0 T72. WA FHEBEOER 7o 22 HOMB L2 EORZER 7 (-3 2

ZERD YTV 2T 4 7 ADEBERHIHIZOWTHHEIT %o

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

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

4 B B B F
Biophysics, Advanced Course
AEYEEORE ZEBNC L IS EGHR I BT, £ L 7254l SO
LT, W r0E 2 TR TEE#RT 5. BARWIZIL, FEHOEMYE 2 8L LT, AAgER),
y N HRHEARIEIZ BT AL OWNE & R, wam L, EMEFEOE R TR TTEOME 2 RO Lo

The aim of this lecture is to understand concepts and methodology in biophysics by reading some

] REHIZ - BI#%

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 P ¥ B I =F 5 W e BHEBIE - BARERER
Food Immunology and Cell Engineering, Advanced Course
COMRTITEMET LM TAIIOWTO#RFLIT) o AmftEyE T, REHEICES 551
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PR T 2 & L bI12, ZolmREaER, TLLVF-RHCREREO T2 HWE L-EG DIt
MICB L TEES 5, MLy T, WMILEMRIC BT 2 RE OB IC oW THERT 5, 72, @
B LM T2 A 72 28 e o Bl 28 0 BR FSE B OE R 12O W TR T 5.

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.

BHEXRAABARESR/EE TSR B (B ) -HIOEdR (%) - BoREEdR (B R)
Environmental Purification Technology using Ionizing Radiation, Advance Course

B E— A% EOMSFHZFH L TR - ARHPIER S EHEOLFEOM L ), 5 5 5R%
TGO % i - BRFE3 B Hl, F 72U TS X 280 S8R OWAEHI L O A5 R B O T 12
B B 2 L IEHIC OV TS %o

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 %

T B B £ B R HH Gl #d% (BR) - wkEdz (% R)
By % R0 (% R) - hnikaEen GEEE))

Chemical Metrology and Standards

IERED OREE LA, WEFERIZE, BORRGE, BHG |2 EICATRTH Y, TOLOIHRESD
BEEAMEFEHINCIUD AAF N T2, ALFEFHINCBIT S ML —H ) 71, GHEOEENE, fE» S
O, BEEYE R L, ALFEIEICBIT A HELHBIZOWTHERT 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— LF|AEEMEMHAIRESSR A% (B B) - B (R R) IR HERSR (R H)
Advanced Course on Application of Quantum Beam for Creating Advanced Materials

BT A4, T X#. yBERLEOETE—20WES XU IR S OGN KITT R
WRIRIZOWTIHEH T 5. £72, BT E—2ZFH LR ERFICOWTORATT 5,

The properties of quantum beams (electron, ion, neutron, X-ray, gamma-ray) and these radiation
effects on organic and inorganic materials are describes. Some examples of the R & D of energy-
related advanced functional materials and ultra-fine fabrication technique using quantum beams will

be also introduced.




NAFTZZAF v 9 THA 2 TR fEEE (% R) -l (R #EER (BE)
Advanced Course on Molecular Design for Bioplastics

AEEHTIE, WAFRARERETENAFTTITATF v 7 THA VEBRRNICES, N4 F YA
INAFNR=AT IANVOREE. ONAF ) T 745 =), NAFXR=ZF7 IANVERH LN, F T 5
AT TG, NATTFATF v 7 O L ORI, N4 75 2F v 7 OAp BRI Z &
INAFTTAF 7 THA RELRHR %, MR 2 2R G0 R § %,

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 2 H 3 OB & I HEHIZ (FH) - wfeEdz (FH)
Special lecture in life sciences II

WA FEEFOFFET O AOBMELF R LA HNET 50 2072012, FERIRAER (CGEHEHER -
SRR AER - TERE), BRRER (72— X1 ~1), EECEGOMERBRICOWTHHT 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.

VE  EHEIZRHINBZRI KH A
ME - EHEIFZHRIBARI HHHE
WE  -EHEIERIBRIL HHHE
YE EAHBEBEIZRIBRV FHE
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YA L2 AN—REWHEE S X T LFFER SHEBIZ - POEE - INHEER - fulifEBdz
Intelligent Mechanical Systems based on Science, Advanced Course

[ZANVF=V AT AL [RT VTNV AT AL A M= 2 A7) T2 b AT L] 12K
LT, 78282 CIHLEOBRER LT THEIC DWW TSR F L WHEMAREY 2 7 2 2 81H L T17<
CENTELEELRAFRE FIET, PHMAEHTOY 27 MIOSWTE 2EBERNLMEIT 239,

Common theoretical systems and analytical method related with “Energy System”, “Material
System”, “Mechatronics” and “Intelligent System” are learned. Advanced knowledge for developing
the new intelligent mechanical systems is obtained. Practical skills and creativity for participating in

the field integration project is also developed.

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

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

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

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

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

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

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

also discussed.
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Compressible Fluid Dynamics

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

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

flows with chemical reactions, and hypersonic flows.

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

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

The objective of this course is to learn the basic equations of mass, momentum and energy
conservation for understanding of thermo-fluid transport phenomena. 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
IANVF T L2 e LT, TAVF—0FAE (RELHABEOMER), =4 VF—oFfH (N
PREERE L 85y — B o OB L EE), DAV F — LIRS OREGYEWE OFSE L IHIEA) 120w

T d %o

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.
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Analysis of Fluid Dynamics and Heat Transfer

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

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

disadvantages of both experiment and simulation are understood.

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

s & BB & S 5 720 BB R, (BT AIIOWTHERT 5. 72, FEBRIZADE
L OMMFIZ AL N LR TR LT, BN ZEBEY I 2L -2 a Y e HOTBEZ RN T2 2
LT, WiNB X OBRENIN T 5N ML BT 5,

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

and heat transfer.

I % J ¥ — & A I % AR () dEBIR
Instrumentation Engineering for Energy Systems

Py BIGAINL, BIR 2 @EUNCEH L, R 2 ISR T 2 2 e ba% 5, R#TIE, AV F—
TEHTEMENDL ) A 74 A - Xy Fa)itERt, @/ 7, @) BNRER, @ L—HFy 77
T, ) BE % &, FHE - EHEOFEBRIZOW TR T 50 ZAUTHIZFHIZEE O
fEiCld % <, WARDE, By, EELY, EX - B LY Lo EERM OB LEE T 5D
DTH5bo

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.
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Fracture Mechanics

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

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

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

destructive inspection needed for practically using fracture mechanics.

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

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

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

reliability engineering will be introduced.

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

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

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

materials properties and microstructures.

a 1 T 7 i
Welding, Advanced Course

SEMELOUINT, EEE, S, RN EOMEINLOZEREIZ OV CHERT 5. BARWIZIE, 5
O TFE2EBIZL T, BB LTI A Lo, 7—27, V=9 TIXA<&MLEE
L 72BN RO LHE R R G 12OV TRER T %,

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.




i = hn I 5 E M
Precision Mechanical Engineering, Advanced Course

FHEEM O, BEHRE, TRV T LE 5. ERNAEL LT, WEEBMOMBE, BRSE
W A7 L ORREHEEL E £ OF, BREENTHRIZ OV THERT %o

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.

BB om I % F ® SR
Advanced Materials Production Engineering

FEROBEMOIN A, BRWAPRL, B s, B - BN 2 R L LT, NI 2 JE TR Pl
EZDIFFEIZOVTIRARS 2, BRIMTIED A5 = XL 2T %o

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

iy E ® Ea 5] B NI ers
Interface Science, Advanced Course

FURIFHF OFEBER G 2 LSS 20 BARMICIE, HEMEORETE, TS O#I)5: - RULHEE
ASEAEL ORREE, B I O RFIERFALE . B 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 Z L&
Applied Mechanics, Advanced Course
DTOHEBIZOWTHERT 5, 1) 3KITCEM OB MOESR), £— X2 b, @8 %5 IR T
YT NERT VBT OTEIZL DR o 2) EIRHEER & MR OB 5 N ES) 1R
DEHRET Ho 3) BRI 2 EB 2 R0z vtk 2. 4) EB R 2807
BROFHME LT, 5) BHADEET v VIV EEEE— A ¥ M e b NEEE#MEZEE T %,
6) WBENDOEIE 5T > R= VO HES 25, 7) BN IFOERELIR L. NFROT 77
YTATIRLEPIENIN T v —BAUERICL D EL, enoe» b ER X EET 5,

Following terms are lectured. 1) Motion, momentum, angular momentum and potential of the

] AR e

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
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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.

V28I TUTILVIERSR b %
Soft Material Engineering, Advanced Course

HHE TR (B8R T2) 2 EOTHEMICHIZOWTHEET 2 720 OB b A4~ %R 5.
T2, WEEME (Z2 =7V 7T AFy o, BEWE), WReM R, SRR B, B5E
HIEEA 7 &, BARR 2B L2270 B C OIS BN DWW TR 56

Physicochemical basis of soft materials such as organic polymers (resins and rubbers) is introduced
to understand engineering applications of these materials. In addition, practical applications in
mechanical engineering including structural materials (engineering plastics, composites), functional

materials, adhesives and thermal interface materials are explained.

o4 3 ;4 g = 1%
Theory of Elastic Waves
e 7 B RS ) DB Z DV T, IR 2 1 ) B O RUEE 215 5 Tk & o2 A8 BHPEIR, GBI fR
DB A IREFR OREBER GG, EMEATY, BTy, BTy oRl, ERoEHEEL (RBUKRRE S
IFEEE— ), FEHESEREE ERBUC L 0, £ FEE, KREEEHHEORDE) 2@k 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.
Fast computation methods (e.g. response analysis using complex matrix, modal coordinates) to

calculate responses are provided.

w W ogda4F3I vy R FulHEF Az
Advanced Dynamics of Machinery

FEDOBEM )5, PEMIRED Y & BIRY S A 7 A AT 2 2RBEIC LT, B - B O BIRIIENT )T B 2 1B
oo BARMIZIE~ MY v 7 AR X BIREENT, — B HESROIERIEIRE), a9V s 2 0RE
MG A & 2 D5Elk, % B HER R H R O IIARE R EIZ OV CEFR T %,

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.

B oW % B O B O R -
Mechanical-Physical Instrumentation and Measurement, Advanced Course

W Lp 2 & ORMEBAT O IR W B CEE 215 % 2 1 ) B BRI 12onT, RUeEBE, 2h




WCEITBSINTCH N 28D T2 HIET, £9, WHEOFHITERLE 25, EFRHEAROHA A
FHAL OB, FREHIE & > ORIETE, FRUEOAHE D SFFMTEEICOWT, BROFSR KIZ,
Jeu B e LC, ke oERIEDE, FHAT— 3 Y TOEERNIE, 7 & OSBRI % 4]
i2E), TNOOURFEEER LI L 2B LT, EBRNRISHI 22052 L2 HIET .

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

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

researchers.
o & v b I % 4 &R R
Robotics

RO Ry MEEOBN, TRy b oER), #l#E, PLEETEICOWTHEELIT), FIZ/ vk
Iy 7 ROFBWEEIO KRy b OERFEFOE LTHELZIT ) 22, B AT 4120
WTOMIAL, IR 27 a6, 7 ka3 ZHlEb %o .

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.

Pl BE 1 5 I ¥ wiE G) #EEd%
Intelligent Machine

LR 2 IS L 72 O R & AT I B\ ¢, SREOHI 2 AR T 2 L 12 X ) HRRIL R TERE DR
BALDATONT VDo B LIZB S 284 ORI T 70 — F RHRELOBUR 2 EI2 oW THIEZ IR
GO HEFRT 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—v2A4227 11— X5 HRUESAR
Advanced Human Interface

FEHOAH M UA Y T =R, ba—~<rAr ¥ 77—, GHEENT, EEEFHIS, ICHERI
FER AL LT, B O NI KL o 2RI L A O ERER) & EEREov s Y v I F
FIZOWTHEET L L LD, BEEOL-—FE) T4 1D ba—~ UM 8 72— RAIZOVWTE
h5 5,

Give the method for measurement of human'’s biomechanics and sensory characteristic using image

processing and various sensors, and the advanced human interface based on operator’s usability.
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Human Robotics, Advanced Course

t b OENAREBHIEERE Y S LT, B AT A 0HRILE FEH T 572012, AEAER G
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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 OB ® M I % B R W (B) #i%
Advanced Measurement and Control Engineering

TS = F AT & e HIEREREHE 2 BT 50 FRIS, R LSO/ ST A ) -
va vk HofflllORBEZFH T 5, BAMZREENAIE, &, BAREoEE, 2efEE
BEROIEGE, LEHERO/ST A M) ¥ =Y ay, Hofllli%ETh %,

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.

& 5 B b5 % E UINTHREE S EFS
Mathematical science of signal processing, Advanced Course

BB ORI e L2 5 (M2 MG ] [ACAHZ2 M5 | T BRI | TSGR | ORBEMET D 2 sk L C,
TS OMERDFEAE L7z E, B CHEMR SN E2 MRS S5, 20K, ThHOHEM
BIRE B W IC LR S 2 i L, M CTHRRAE TS (I DK@z )h < sk
TA5IEIFPFHOBEETIERATH L) OBWRIHM T2 REZ MM S5,

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 Bz
Computer Systems, Advanced Course

HHR 2= VAT AR BET D720 OFRMEREAMTEE TV T XA OB OV THET
bo BARMIZIE, FEMOTF VIV AT ALY Ea—F VAT L EERME LT, BilEEORR, i
FIALEREE,  SEAHE R OB & R S 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.
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Complex Systems, Advanced Course
A AN FERDIERE S5 2RBBIEDOIEE 202, Y2 ) THRE, vy T VvTu—%£E 77

I NIZOWTHEET Lo BRIIBAIREEL DS, 077 AEHIC & 2T HLISED 5,

In this course, the fundamentals of chaotic dynamical systems are taught. We will mainly learn

®

ARIE

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

A ClE, ATHBEIC BT AEROFEL TV T ALIZOWTHFRLIT). Tt b &, o
2=y 72—, HEHIE, HEHREL, FIRLE, BEEERLE, BRSBTS
RATOFEEI LT, ISR RS

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

B

Ba () #EHdR

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

optimizations, knowledge processing, Kansei information processing and medical engineering.

¥4 7 8F /) AT LER AR () B
Advanced Micro and Nanosystems

XA VAT AORIBILE L % B EE - AT I, BRI - S HIZBE S 2 KA 2 AR AY
WZEEE L. OB A S OEMEIICOWT, BRRROLZEEHNE T 5,

The aim of this lecture is to understand the state-of-art technology of micro/nano-systems. Various
technologies concerning design, analysis, processing, evaluation and application needed to create

micro/nano-systems are systematically understood.

HMEBRBRAREIZSNHESE I AR (%R)
Advanced Lecture on Intelligent Mechanics I

RENEE S OEBEPOICHETERMEY I 2L -2 a Y 2D TilERT 5. P DICHN LT E
HHDOTIE L, TTHBHEORBEST 2FIZ L ) EBRREZOMIELHE L, EEOLIEMEE A
TLH ) TORTEMRNEZOMESLIZHEY I 2L - 3 YIZOWTHS,

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.



HERBARNEIZRINERT Gk GFEE)
Advanced Lecture on Intelligent Mechanics II

MR A 2 RIS, By I 2L —2 3 v %2179 LTORMRETE, BRBE), SRS
FHIZOWTE S 5o B, MESRICET 280AE Y I 2L -3 a Y ORE 7T 7T ADMEK
T&5LN)V%EHIET,

This lecture gives an outline of simulation method, heat transfer, and boundary conditions to
perform the thermo-fluid computer simulation for incompressible fluid. The final goal of this lecture is

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

MESBRAREIZRNERT AR GEEE)
Advanced Lecture on Intelligent Mechanics III
R U IEGME O A L R E O TR ET I DO W THEFR T 5o

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

HMEERIARNEIZENERN oAk (F5) wEh GERE))
Advanced Lecture on Intelligent Mechanics IV
IO IARAY =IOV THFET 572012, WA ST A K0P — (B - B - #Big) o
EARWHBO#RZT )0 WICHBHEHALZ Y D M7/ K0y —IZBRT 25808, T4bb, E#E
TR, BB L, A VIS, AN L2 SI2OWTHHL, s 94 R0y —MEOBREZ D b,
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.

HMERBAREBEIZRNERV wHE () GEh GEE )
Advanced Lecture on Intelligent Mechanics V

SRS BAMEHNL, TOMEARMELZFIH L, BECEM P EELR, SEEEIH, a2 S okke
ARRERER IS ST 2, R TIE, FREREEME, BT VI = 28688 L UMaa0EMY;
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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.

MERBRARNIETIZHINERV Uil {NE! e )
Advanced Lecture on Intelligent Mechanics VI

W15 BT B IR FBRIZ OV TR S 50 MM S 2 7 2125849 % IR BL SR O il
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L O, TIBR L £ DTS, BEEIC LS54 F 37 AOFIGIT OV TREMIZHRL T %0
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.

HMERBARNEIZSNERV JRwER GRFFE)
Advanced Lecture on Intelligent Mechanics VII

BT AV F—FHE B L L THIZERZED D 5 CTn 2 Ity —PERICfEH S 5 K18
MR OB & UG RO SHEIFEII OV THERET 50 A RHBTIERSI NS /VT — 8K E
T a— VOBEBLREMEEB L OEEELE S 572012, EOMAREIC LY, MEEET, R
B L UELOBEEN RSN TVDLO0EMHT %,

This course provides materials properties of various materials and various characteristics of joint
interfaces in the next-generation power semiconductor that has been researched and developed
to efficiently use energy. It gives how materials design, structural design and the mass production
of the product are performed based on what kind of thought in order to satisfy electromechanical

characteristics and reliability of the power semiconductor module required for various uses.

H I % % 3 B 3B EKHHE
Seminar in Specialized Topics

[TANVF =V AT A [T VT NVIATAI [ AH A=A A0 F ) V2 AT L] IZH
A R T E RO, THEHE T L AR RRE 2SI L, Z AU B L 7SR A
EDFHEEIT) o

In order to learn the advanced concepts on “Energy System”, “Material System”, “Mechatronics”
and “Intelligent System”, each student selects a research agenda and exercises, such as paper

searching related to own study.

B I % % M T B HHE
Experimental Research in Specialized Topics

[ZAVF = AT L] [TV TNVYATAL [ AH M AZZ A [4 7))V by AT L] ICH
T2 Em e R Ao, IRERE T LI RERER IR L, BRI - S5 - BUEEAT
T EOME R TV, LR OERIREE 2T %,

In order to learn the advanced concepts on “Energy System”, “Material System”, “Mechatronics”
and “Intelligent System”, each student selects a research topic. The students write their master’s

thesis along the topic by theoretical work, experiments, or numerical simulation.
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Engineering topics for smart city creation

MTANF - 1CL28&FLE L OBRBREMOFM L L 12, BREED» OB L ik L %4 -
LT (AY - b2 74) DD ET7T—<b L, HEVHETLINE T =7 NEORZEL
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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 B % ¥ B WiiG %A% - Ml ILEEd%
Environmental Analytical Sciences, Advance Course

BRERF O E THH STV 2 WA B 2 Mk 2 B 5720, BRI T 25k~ 2k
TOGHINHFH SN TV EIEIIDWT, LollEEH L ICHEMZ B35, 72, RIEDOMEL
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.

MK F 7O XIZEER i x5 er
Fine Particle Process Engineering, Advanced Course

IANF—, B BRRE, A 208 TR 20702 A 2B 2 B0 2 ko815 %
HEIZ, WETE, anf PRS2 RLE LG#RET ). I/, BFEEA STV T /T 7
Ot 2 ZDWT, il O & O3kl AR 2 IR T 5, AT, ki oWEn - by
I 2 33 5 T2 oW T, ER 2R %00, TOFEHERRE 2 HH T %,

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

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

S B 70+ X I % 5 R RIE
Separation Process Engineering, Advanced Course

COaA—=RE, FHEETO Y AIIBITHHEOEHRE X UFHEICOWTGERT 5. 72, EESTFH
L72AEWBEEIZOWTH RN T 50 SHIC, WIOFTHFEMICETL My 7 2N T %,

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 0 & X I % 4% 5 Ry (R #Hdz
Advanced Process-Oriented Material Engineering

T UOIZ, BB OIS EWHEOBRICOWVTIERRS,, RWT, ThbE2EHT58E 708 212
DWW S %o FRICHREI M EMRMEE R ZOFE B & LES %,

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

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




M/ 70+ X BB MFEHR Mz
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.

IXNVNXF—7O0tXITZHH H 3%
Energy Process Engineering, Advanced Course

70 ABLPZOY AT HIZOWT, BJFEEIEIC LA NF— - 7V F—FHliEICD
WTHER T b0 T72, BEEMIZOWT, ZoEEEM, Tob AOMM A, BWERFERHE TR iR
DFAFERINZ DT 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
b LrisR e S 2, LT —3 3 > 2l L CRUEWMIE 2 &0 B Rt o M RIS
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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




INLEIEMEE LT M2 EUERROR) Vb2 BET 5,
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 —
N AFEE#ERT L. KHROMRLZ RO L7202, L ERERE T 7T 4% FH L 7-[HERF
o GREIIEHHBICKEDER) 2EBTLE LI, TOFEHEROBHICED 2 HMNER > &7
TVLEY T = a YEEDOBRIZORD M.

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
B, HKkil, R OKBREG R T I AR EBIR, KE, KinEEIZ DWW TIRFER S %,

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.

Y = #t = T %2 SHHIE
Disaster Social Engineering
HARKEIZL D A EL R/MET 572007 7 bxFRICOWTH#B T 5, BARRYIZIE, HilsiBh K ET
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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 RIE

Urban Planning and Traffic Engineering, Advanced Course

HHTBSE &3k, B, L¥EFOBEREG LIV AT AHEMOL L TIThbbbDTHY), s
DFEED HAHE A /1 = X LA OER, ZIUIED P =8 VT AT 5 OS2 OV T O % fail
T5

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

LEBE O TGRSR O Z CERMORY bV waKRE 7 ) — Y IZFHT 2 7290 1 CBEE K
NOx PRBEBMT AR B ISR BERAT, BLAEEAlT, 4 U A, BURE 2 & O SRR L T,
FERBATOREE, terg, EH EOBREIIOWTHEET o £/, SRt B L7288 2 B35 %0

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
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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
HAFM T - PR TSR X ONZ0RES I 5%,

B I % H% M B BB
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(e art )
B FE W EIZHEGBRI PHERGR - iR AR

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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I 2NV —ZEBITFRSR FNBEZ - BRI
Electromechanical Energy Conversion

AT, HIEEROETY > 7 L BRHIHBRR 3D CREHEICOWTHEIR T 5, FFZ, HI#%
A CAD 2L DY I ab—Ya YIRGEEIT ). RITIR, E=FETIV, 1 X N=FET ), EiE)
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 vehicles.

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.




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

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

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

films.

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

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

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

integrated circuits.

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

®

mE (R) HERIR - 1EE (F) dEBd

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 &
B3, 7Hua s 7oy R Ay —1) —7 AD 2, HORIESGN & 7 a7 RS, 0
Bta Hwz7 a7 EgEdly, E50E e 7 0 7 BEREA 12 B3 2 30 2 @i O e FH60 2 X — 2
A7)0

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 EREAZ - TR
Advanced Device and Metrology

BIHMFOEBEL LB T/NA A, FIZ, T N A2 BT 20 e B5T 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.

E Z ¥ B 5 B # & % W MR - TR
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.

7] % # F i E ] A (L) B
Material Science Advanced Course

R TIL, M - FEBHEE, @ FEAEWE, SV F 7204 7 A% 8, BFMEIIZEIC LT R
WP B O FE R & SR DM O W T O EIT ) o

This Course lectures on the surface/interface science, magnetism, dielectrics, and multiferroics
that is important for the materials research. Related fundamental physics and recent studies are

presented.
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b 7 k3 £ i F# TR HER %
Physics of Photoelectric Materials

T EWE OB T 2WE LIEHIZ oW TR T 0 0 - BERWELA O ZEEE A S I - 1)K
$7 EOWFEBOMME RO 721%, AEERLAFAE DS LET T3 ANDIGHIZ DV TR
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—IL7 A= XAEKT M (% H) - ME#EdR (F8) -

=tEBdR (% H)

l:ll
3

Power Electronics Circuit
=T VL7 NOZ7 ZADEmEM 2 EHRTAI L 2FHEREE LT, NT—REMBLUY)
3O - TEER - TN A ARBEUZOT T =Y a v, BREROMEL T o
The aim of this lecture is to understand power devices, materials and processes as well as their

applications and future trends.

AT LEBEBRBIZ®R =A#IR (FR)
System Integrated Circuit

VAT ALSINIZHWONT WA 7 a7 RO - A TE A2 L ZFEARELT, VAT
LERERIER & 7 0 J g, FEEEEE SRS, MEEREE, AR, PLL, DLL [, 3
PRI DFEFZAT ) 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 & S B MW MHEEE (BH) - cE#i CGRFEE)
Integrated Circuit Design Technology

YA70LL Y MO AQEEFMEEGT A LB ARLE LT, BTN R, RS
Ot A, JEETNA ZET) YT, THa s T Yy VERRR, T ra s 7 4 vy R, EE
[l%, LSI DEEMEIZ OV THERET 5.

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

Tk - S~ 7 QEBOMR, I TOR S, 51 ORLENZ T L, FHBIR R EE 2
ExTMTAYIaL—Ta Y TREIZOWTHEFKT b0 T2, F/RHITIE, BT LNV e o
2 PR - AR OREE & BIRIEHR, B X /MR T TN A DRI ST~ OIS IOV ThE
FI 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 g () Bk - REZIZ - FHER -
GURAERSR - 1A (FE) #Bd% - RiEERIZ -
R (F) IR

Modern Physics Intensive Course

BRIBFEOHR NS, ROT —<IZOWTHE, #FRE1T9 0
1) dEFRYERE, 2) {E&FRWHEER, 3) RKkcEFRER, 4) BT AE RS, 5)

fm R, 6) JCWMESERR, 7)) HEEWIESEER,

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

matter.
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7 y]” 3 1) e L
Algorithm Theory

FEHOTNT) AL T BLOT &S, Fie 27 IV T) XLOEERITIZ OV TR T 5o
F—7— N NPs%4e, Al %26 LT, PR, afbl7vay XA, SFHs o7

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

2

Hh B

not studied in Algorithm I and II in undergraduate course.
Keyword: NP-complete, preprocessing, amortized analysis, computational geometry, approximation

algorithm, plane graph.

&t " I i TR 3
Theory of Computing

TN T XLDREE, BB LUZNS OFERICOVWTER, NPREE ST LVT) X4,
BTN T) XL, [EENT A= S FHEE, HERMTEE2EM L L GERI IO,

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

complexity; Probabilistic methods.

&t B B i ] KE (—=) #d%
Computational Complexity, Advanced Course

HEEET L84 RERUHESPFEOMEICH LT, TORENLNES, $4abb, ZOREL
COIRELT LM AE)EXHONICTAHILZHETHHTH L, SHEEHMIIOWVTHERT
o HEIZ, FADFRETNVERERE Y 7 A, Pvs NP, WHFHELR LIIOWTESR, BET 2
RIEDMFERER O HFTIT 9 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.

il

7 a J 2 3 r 7 B ik AL 2%
Programming Language
FEHOTOT IV IEREBIOY 7 MY 2 T L P LT, PO EIRG &SGR, T A
FEIMEICED KRR, L0707 7 40R EGHHRXE D) — T — FREEIHIZOWTHES,
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.



Y 7 b o7 I %
Software Engineering, Advanced Course

FHHBOTU 7 IV FEBEBLIOY 7 My 2 T LHEEHBEICILT, U7 B KR, TU7 T
LHREE, % 1 BiRehmmEL, 7 4 SRR, MHEGE L E ORI 5.

This class, following the undergraduate studies on Programming Languages and Software

] RN HEBEZ

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 R B B K 5 W AR () dE#az
Computer Organization, Advanced Course

AHHEON=FY 2 7 I 53R TH Lo IEENTT ) LBEO P TROEZE R S OO—DhHME
H, FIZHUHNEE TH 2, FHERICE TN TW L NARESR © 3173 2B R g O G I oW T, 4
R N— 72T T7IVTY) XLOFEEL#FRT 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.

B ® & 8 I %2 ¥ @A IR
Information and Communication Engineering

HWERE LOLZ L DEFOHPHHERET) T 72DILER 7 4 VT HGwRIZOWTH#FET 5o N
y—TI—A, FEY 2T, NyvVT 4NV OLRERBOBFHRIN 22 AR, BARIZENE
h@74w&%ﬂﬁ¢é$%%%&¢éo?%:&JLK74»&%%W@E%ELf%ﬁ?étb@

EENEE #E T 5,

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

circuit designs of these filters are discussed.

i OE OB #8 I % 5 EN
Computer Communication Networks, Advanced Course

IR O SRR IREEIC O W TRLE L, SRR ORI L ISHBIZ DWW TRERS 5.0 EP«KE’J 12

r— AR Vo ERR i, HEIE TR INSZT FAy 24y b7 —2 (VANET) | am@
W R ER T S,

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.




ENANVNACEL -T2 Y A () #ed%
Mobile Computing

FEHOA 2= F 2y NI EREBIILT, ENA VA a—T 1 T ERFERT DO
FIZOWTHR, RIS, MGG E R o £0E kR, IEEES02.11 M4 LAN #£#E X BlueTooth 7 &£'12
BUFSAY T =T - ATATT 7 AFK - wF ) T A HAM G EIIOWTEET 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 OH O E R R I (B0 HEBIZ

Knowledge Information Processing, Advanced Course
WA E - 7= A = TOMEIZIOWTESR, BEPTICB T L HEmRII OV T & L b
(2 O &S B & ST 5o
The course provides an overview of a varlety of techniques used in machine learning and data

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

N2 - > B OE ¥ R g (B) #EHI
Pattern Recognition, Advanced Course

NG — VRBRICBWT, Y AR— MR Py Y EMHEN S TV T X LD S 7 S A R LT
T & TR, 7R A MM, BIGOHE, BARECHN AT % EDISH T FIE SRR o T, R —
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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 B Pl HE 5] E g (&) #EHI
Computational Intelligence, Advanced Course

MM EHLIE O S 338 — VEIRIIOWT, OB (N APJUEREE, RAUHEE, N
A ZHEE) % EELD SRMANICAE L, BRI, V2 AT v — ik ENDIs IS
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Pattern recognition forms the technical ground of intelligent information processing. The aim of
this course is to learn systematically the basis theories of pattern recognition. This lecture will deal

with Bayesian decision theory, maximum likelihood estimation method, Bayesian estimation and their



applications in various fields.

[E]} & 15 # I =2 YNEES €53
Image Processing Theories, Advanced Course

ERIETC ORI 2 FEE I 2 o T % 7 — ) T4 L WRIZ X 5 3RITIHENT DEEREIZ 7% o> TV B 4
RS, ENENOISHIEE LB TREMARMIZ#RT %,

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.

H Ok ¥ X F L ¥ B (%) dEHd
Imaging Systems, Advanced Course

R AT 52 WS 2 " ODEFETH B MIGH TR EBEFRIRIZOWTERELHRT L LD
2, ar¥ar—vaF V74 b T T4 IRESNDL, SFROMEE &R FH S 5 Sebin iy 7
By AT HIZOWTHEHT 5.

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 #%# VA HE B
Information Systems

MERBRN T, TeARL—2a X)) H—F, RUPFayEa—F4hy bT—7 TBRLIZNEZ IR
SEDL20, HERBIEE ZDICHIZOWTH S, L EORMEZ ESEETET VLT 5 Tk 2 #%Y
L7280, RIS AT o OMERERHEECHERI 7V ) XL 7% 8, HEFRBROISH %% 5.

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.

iE R O# I 2 5 W IR - m R (%F8)
Computer Technology, Advanced Course

ARSI OEFRIFEHEHI O W T, Hik, S, IOHICH S £ TR HRIZAE L IREREET O F
e 25 2 L2 BIEE LTWwhe F72ikat LZRIBOBECHEDFIED HIRIZE L T2 025
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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.

B b3 1B b i E Lg%
Mathematical Structures, Advanced Course

MEdam, FHEEHR 77 7GR, FEREPICHIN B EIC O W TES, MAeEwTIE, B
2 ETOREEB L~ Mo FEGROEBRLZBHT 5, SIEEHGRTE, Fa—) Y Iz iItoL
T AL GREHRETIVIZOWTIY 50 77 7HE T, WEEHR A X7 —DEHRZ EOEDPD
HEDPOIERN LB E N T 5. By T, —RBREREICOWTHIZ @ L CHET %,

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.

HARHEZE 1> > v 7 P (75 ) Bd% - HIBEER - RIFGE - 2BE#d% -
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Modern Mathematics Intensive Course

BREFEOH DS, ROT—<IZOWTHH, #HHRYIT)o
1) BT - BEWELY:, 2) WMESRNT, 3) JOHEANT - mo iR, 4) BEGE

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.

% Wwm & F & B I % EREGE (%R - AHEEE (%R)
Electronic Measurement Technology Course

B EHIER B & ORI ERR OB 2% B -EHlEA, B S AT A, G50 - 5Hl
T T) AL OWCEIBRRHEIERLHEE R TOVRMHEFOZ b L ISHREIT ).

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.
(Wr7edaE)
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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

HIZOWTOMBE RO L Z Lz EHME LMD A 3 — 2 HALH B X ORI O BEE S
IZOWTHRRT S, EHE Lo EZEAL, COMEEIZOVWTHRT 5. S 512, ARMAEZ
EOZOMOEK L TOREMMBIZOWTHEL L, BoEm~ORHE/BMNT 5.

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.

s 3 F i
Algebra II, Advanced Course

BEGHIZBIT B WL ODOIERN LBz 2B L, By OBm~DOLNODIGHZHRRS, BAR
WAL, =21y FOREKRE, G, —REFAX, 7 v~x—o/heB, FIRR, SEFcdE, P
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This course explains some basic theorems in number theory and gives their applications to the
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theory of cryptography. The following topics will be discussed: Euclidean algorithm, congruence,
linear congruence equation, Fermat's little theorem, primitive roots, discrete logarithm, quadratic
reciprocity law, primality tests, distribution of primes, prime factorization algorithms, cryptography,

RSA, digital signature, pseudorandom number generators.

s 3 F i
Algebra I , Advanced Course

MFERERGEROFERE LIGHIZOWTER, BHEOEGZEH ) EIZX o> ToE L THRZFREHOM S %
FRIELZBLT, TORRICHLMROERCHMBT L. TGN 2o TENE 2RI L., B
WZBD L ) EELRFTEPHERLMII AL 22 HIEd . 610, FEREGmPED L) IISHEIN S
PEHBLZEIZKY), BRmOMBEED L,

This course explains some basic facts in elementary number theory and their applications. Through

®
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the notion of residue class of integers, we will understand the basic of the group theory. We express
them by using congruence to work out non-trivial computations among integers. Moreover, some

topics will be presented an applications of elementary number theory.
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Analysis I, Advanced Course

FEA - TFORDANRT PV - HEBRIEFDFOHEGTRLAEEINL, ZO#HETIE, =T HFED
B CHLE R DY 2 LT v —REROMATIZ B 2 EARRMFIHIZ O W T A,

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.

& #r & (5]
Analysis, Advanced Course

T BEE, —RICHEMEE (2R MER) PSEET 5 & EOEEREM (L2 3EMHE
B & L TR HSNED, MBS FOfIETIIIEELICCWEKTH L, £ TRHERTIET
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Starting from a question “What is the delta function?”, we introduce a basic theory on distributions.
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We then study various methods for solving differential equations whose solutions develop singularities,

so that we can investigate the properties of those solutions.

)i # Z# i E I UL s
Analysis III, Advanced Course

BB & 2N OETHFANOIGH L IZOWTORRKN L TOBBZHEL 5, EErEHhEL
TEERT). TT, 777y PRKRICE 2EFIFEOYEEN 2 ERLE, KIS, 75y b ERE
W)V MEMOERE LT, PHELZ O LOBMERZL LTEREhE) 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 B #® W 2 B W I RIR A
Functional Analysis I, Advanced Course

R TIEMD HRRR L M % G § 5 72D OB T 2 BEIRENIT FOMR LT H o /N T v
INZERRR ROV b2 BT B IORY & Efith, MG EROER, SRR OWTHEY, Thb
DS & L iR = oo X oM, BUEFHR LR SI2OW TR %,

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.
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Data Analysis, Advanced Course

ZEEOT— YT O EmICBE LB L, S 512, ERYESAT, HBH5HT, ER i O SETER 7
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This course provides an overview of methods for multivariate data analysis. It covers the theory
and its applications of multiple regression analysis, discriminant analysis, principal component analysis
and so on. The main objectives are to understand basic methods for handling of multivariate data, as

well as exploratory and confirmatory data analysis methods.

(P HAEH)

# 7 # H

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

B
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applied skill of it through discussing the thermodynamic properties of polymer chains and polymer
solutions on the basis of both the macroscopic thermodynamic laws and the microscopic statistical-

mechanical analysis.

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—
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The lecture concerns basic theory of quantum mechanics. Several fundamental techniques of

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

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

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

Focusing on topics of condensed matter physics, we shall discuss the methods of statistical physics.
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Statistical Physics II, Advance Course
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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 M B E F F
Material Physics, Advanced Course I

KT, LR x il &, JEHEBRIZ X o TH S L5 K55 O % PR 2 7250 O P e 0 FL A
TR o HOLT) EMEOHEEN L V) R—WREBIE S, Bl S 72 BIR OB 7% 8B
B 2 B S 2 720\ AL O R 2 AE D IR 22 b O £ THINT %o

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

microscopic mechanism of the experiments.

M M B B E F
Theoretical Solid State Physics 11

VB O 2 HoI, WEOME OFEBIRRE & BPER 2 P2 O JHHLA 53858 5o SRR, B
VAR, DR ORI & 25 OFEBIENE 2 & e W CTEFIRED S HE 2,

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

Sl 23=)
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Advanced Solid State Chemistry

eI (2 B S B B4 7 R R RRLEE B L OIS 2 e § 5 R T & 2 M F2ER O [ B % PRI
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Crystallography and the principles of diffractometry, dielectimetry, thermal analysis, calorimetry,

B
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and high resolution solid-state NMR are explained with exhibiting the applications of those methods
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to the characterization of condensed materials.

] 1% 1t 7 i E N #EAZ - AT Hd%
Advanced Organic Structural Chemistry

AR B ZOBR,» S, HREGUWE (8% s0IXs), HRIEUEWE, FRIOR -
FLERE, AREEEMME, ARERMEE, AR AL R, SRMRARYE (B b
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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 N R IWRESZ - RILMERIZ - B (i) dEBd%
Polymer Chemistry, Advanced Course

E TR O - Wik E BT 2 720U TONFIZOWTHERT 5. (1) &0 FOE & WikEo
PR JISER PR, RERE R ONAE . (2) EARMMEE, BWME & mo TR oS X TR0
Pte (3) o FHk & T~ 5 7280 D53 Hridie

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.

(AEWREE)
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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.
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Science Intensive Course I

1982 AR \ZHLIZ PF A% LT 30 SAERED . WA EIE 3G B DA 2 21, T HERER - 22 20
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It is over 30 years since PF was born in Tsukuba in 1982. The X-ray spectroscopy measurement
system in Synchrotron radiation has made remarkable progress, and has very high time-, spatial-, and
energy-resolutions. In this lecture, I will introduce some cutting- edge X-ray measurement systems

and the basic theory of X-ray spectroscopy.

BE 4 > F v v 71 A (b)) #Hdz
Science Intensive Course 11
BAFRHEPORmEONE Z DLW 1 BRI 2, MNP EHEA»L#FKT LI LT,
1 AR IZ O W T ORCVER L IS 239 .
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 ® 414 > F v v 7 I miE () B

Science Intensive Course III
FIONFIAET 2R CTHFALZI L R IEARIILC, WROES) B & OAER =IOV THER,
In this intensive course we discuss the elementary dynamics of rigid bodies and the concept of

angular momentum.

B %2 4 > F v ¥ 7 N THHEEER
Science Intensive Course IV
SRR OFE Z s, BARBFEICBIT 24 Ol iEx 70 5

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

B2 14 > F v v TV 5 HEH %
Science Intensive Course V

HAREOREA 23 TES T AMETH LTy PO E—IZOWTHET L, Z0HICZBITLT > b
OV —OWREHERICOWTOREZEDL L LB, Ty haV¥—%8 L TELV A5 BRSO
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This course will focus on Entropy, a fundamental concept appearing in various fields of science.
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Variety and universality of entropy in several fields such as thermodynamics, statistical mechanics,

and information theory will be discussed.

BE 4 > F v v TV RRHI
Science Intensive Course VI

DARKERORTYIEL, TOROMMERESRET 52 LX), MG ELREET L L%
TEENCEETE 5 2 LD% 0o AFERTIIHROEHGm IOV TLER/NNROFE M 7212, €O
¥, s OPVENTZE D BARN 7% 5 RANOE B 2 #8503 %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.

B2 49 > F ¥y v 7 M R (B HEHd%
Science Intensive Course VII

RHFL T, SBEWEDHRY 29 e & COERTE, B L OHRIEWH L ETANOEHIZONT,
HATOWIEH % 25T % DS S 24T ) o

This course lectures on the optical property of materials and its experimental details. Practical use

for the magnetic and medical engineering is also presented.

(IR BEE R H ]
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Advanced Practice in Instrumental Analysis

NMR, HE&5Hr OERFEE, JCHENZOWTHIT 5, ZOMBED b L IZEBRO ARG Ok
MraeB 241\, FHEOIERWRE, 7Ty 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.

CAD : CAM XX NV 7 v TEKREE MRHIZ
Practical training and exercise in skill development of CAD/CAM

CAD v 7 b7 =7 Solidworks & il L T, ZRICaEIB L UBETOIERIZOVTOAF VT v 7%
T RHZODEREEME TH 5o AEE TIE, TENELE, A7 v 7, H#, 3D ET) ¥ 7, KL,
BB, ~SPEAHE, 749 b, Tokry 70—, NI RX M) v 7EIONWTHESR, ZIRITTETIVOHIE
ZVE LI 2 GO 72O OFERB L AF NV & Tz BT EPAREBOENTSH 5,
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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.

TATIIVTRAXNT v TREERE g (B B
Lab for Advanced and Practical Computer Programming

GFEWFT =S, Ay YT —oTurIIvy, 5974y 7 3—F A 87— A (GUD) D
B2 BT 5.

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

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

BRIEEHA - ¥ 32— 3  AXNT v TRERE FERHA - AL - B -
By AT - B

Practical training of measurement and simulation for environmental research

HABRERILY 7O ANTRE 24 2BR 2 ETMELL, Y32l -2 arT5720Il0E %
bR ab— 4 —OFRERFERHEROFAMILE R T — 5 2155 720 OFHEHIHAT IOV T D%
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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.




(Favywrz v 2E8)

7747 8BNAFITEHFR FEHIZ - R - WEHEBdR
Fibro-bioengineering, Advanced Course
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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,
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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 B - fessdx
Physics and Medicine of Heavy Ion Therapy for Cooperation of Medicine and Engineering, Advanced
Course

TSR - AL FEOMILFOIERE, € DONERFFIFALEE - EHEDOIEFEIZ OV TEE, 512, £
NS ZHMH LI NEORED A A= 2 7 GaORERE &g I X 20T EOE 2 )7 2 %5
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This course covers essential physics of radiation, particle beam, accelerator and dosimetry. Those
applications for human body imaging and design for treatment plan are also discussed. Students study

concept and essence of heavy ion therapy.

5 BE X 8B Y XA T LY@ INAREHEF I
Advanced Lecture on Intelligent Transportation Systems
IAEDEHRBEMOBREE LWHZEICL ), BEIHEZGEICE T 5 EHREAM O H % Big3 TS OfffifE
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Recently, advances in information technology (IT) enhances value of ITS, which aims to adapt IT
to automotive transportation. This course aims to help you acquire holistic points of view by the
word ITS (Intelligent Transportation Systems), in order to deeply understand transportation industry
structure, which has been highly complexed, and its trend. And grasp trend of main traffic industry
and government strategies. Objective of this course is to enhance ability to discover and solve issues

from holistic viewpoints based on each student’s expertise.

#w & B X & & #H I BoF g (EEtE> s —)
Comprehensive Intermediate Japanese I
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The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In
addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

#w & H & B B # I WEdERE (Bt 5 —)
Comprehensive Intermediate Japanese II
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The aim of this course is to cultivate the ability to read Japanese intermediate level sentences. In
addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

# & B X #E Lt #H I AR (EF > 8 —)
Comprehensive Advanced Japanese I
LNV OFEE Z SR, BN FRICLER HAEORREZ SO IMITLEd. /2. ¥k
HERRICHEF 2 B X HARENORBRICLE L 2 5 SE 2 HAERDOFER ZK) £3, T&X5727,
MEHARELIRIEELETHFETEBLL TSN,
This course is for advanced learners of Japanese language wishing to brush up their skills

necessary for the latter half of university study and life. Students are advised to take classes in full




year together with Comprehensive Advanced Japanese IL

# & B X &F Lt # I finteagin (Bt > ¥ —)
Comprehensive Advanced Japanese II

ERL ANV OFERZ R, HGFERICLE R HARFEORRET & 5 12MIEd, 72, kol
BICHE 2 B &, HAREANORBICLEL 25 HELHAFERDOFER 2 M5, TEH720F, #&H
KR EAEHLETHRIETHEET 5 ZEDPET L,

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

much as possible.

[Hiffi~x—v 2 v s 2FHH]

M 0] T 45
Management of Technology
D% ) OFEEOI IR, BETHRMIEOMAEFINFET L 0L BT §, BETOMFRMIEEIE
F9 5 LT, BirE (MO T) OFRBILHED LD TT, Ki#FK TIIHIEIIB T S WIFEHFE O Hl,
WMFRRFEDO 7T 2ADH ) T, MRRFEOBR R L CHEISHE TN 2 B0 MR, HHVIEIN
Z5F 5 HOMMBEOTIHNT ETEO TN IRNF T, Tabb, Btk &1d, R, FHE
fLETOTO L ADRFMEZE LS, #H L WEEWMEZ G LT 720 DG 2 7.4 - g - 5
T35 HEme R L 72 0T RFEHETILZ ) LHMREOERANREZ TEEHEL T
AHFE2HIBLTWE T3, FFIZ, WIERSEIC L 2 B EMMEDRIH 2 R Er B 5 2 L 2 B L
T, wRrEM LI T, £/, BANREEOMEREFOAELHWZT 4 A v v a v b#EROTIC
By ANnEd,

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

%

g (IE%) #dx

the strategy to create new economical value by improving the efficiency of the process from R&D to
commercialization. This class aims to understand the basic way of thinking for the management of

technology. Also, the class includes the group discussion by use of case study.

# =1 I F 5] o PR (EFE) #9%
Industrial engineering for production activities

BETHE V) SEIHA BZERTHCONL D, 22T ) RE TS TOAEREOKFR
BB DL J7 2 IR 2 RO 2 F 2 B E LT3 HID, BanO A BT, 8, ME
=N —OREEMAEDLEZHEL, RHSWVHED O D%, 5Tl L2 BE SR L CEA LT 200 [ L
CAR) (THE) 22 2REDBHY), T072DI12iE, AT LAWMREZIZESWTTELZZG, Thxr
FEIEH L TR ICEGE T 2 Z S LEET Y, BlG, RS, SEEH, oX MEHELR EOAK
W7aE 2T EHEFEZEALC, 74 Yol LAELREORE 21TV, et L2 T2 5%
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BRICEIN L, €2 THRAET LI I ST RMEOMRIZNY MG LT, EEY AT LAOREr, UG8,
HIZOWTEEL 9. 512, THICHEL T, HEOMBEMTOWIRY AT 5 DORELIZL > THE
HOMREFERDLFETHEY T IAF 2= A VA NOMEETEDTEHEHLE 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.

£ > 2 - Y ¥ v 7
Internship

BB WTER L72AM 2 FERMIEHT 28028 ) 72012, #8405 —2 Ty 7%
1790 FHDHA Y Y ADR, 45—y TriTV, BREIEHMELE I TOHRE - Fme ks
5,

#1488 -2 v 7
Long-term Internship

B L 72 2 R I B W CERIIER T 20812859 72012, FHHEEL2 O T3 r AREOE
MMOMEIZB T4 25—y T2f7). FREFL LTI, £EIBT LY —, MME, %
EEHIZOWTHE T 5. AT, REEOBEBLIVZITOMBIIIL LZHAALTHOHE 1T
IRBEEFEDIH LT L & ARG E LN T 5 2 L2 /B O, REMLHEELRILSE,
WERICHRESETHMELZ I TORE - Jmcr kst 5,

B2 M R OE X K &K O L IE@D VT I —TT DAL fE
Scientific research presentations
O (REBIZ - %)

WFFEFERDTHEIII IR E KA Y =R DY), BRITEL D PEANLPEEIEEL T b,
REFCIIEBREREOWRTE, NEREFELRETEBCLIVFIMFITL2 L2 HIEE L, MATH
BISENIBIT B HEEHEORMIGE £ BHIZ, HMOEHIZOWTOMRAT 5. 72, LAR— MR, Wi%E
ML EELIZOD N L= 71790 R T4 TOmMLESE L L, —RFREPEBERECHRED
BWIEREIT) 72O DIMEED 2479 .

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
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topics.
@ (A7 14—
(AN

b= =y
YRR IR THET AL HEE 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

STV LAl GEEE))
ICCHEECTHECRAY — 2 B8R HELRNRE L-#RT, FEPEEATONET —

poster or presentation of their research topic or results.

3 22459 — 3 r il L HE S I
Practice on Teaching and Instruction in Chemistry and Chemical Biology
1623 - L EROERRI LB LT, b ) eF CHELKEFELBRT L, ShcXy,

RAGER I T o TR ISR FREAF VAL 2 L TE 5,
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.

HHHE

> 1
THhAHEENOII 2= — 3V

EE3II1z=249—2 a3
International Communications I

HHEIN 13 L CHERICI) #0 2 AM 2 BT 5 72012, ERGEE
RE) B L O RALOMZ BHGT 5 720, —@HH L (1 BEBEEL L) Osto e KR Esis
B AWHME, T3 BT 2 FEREDTIERT LHER IS B 20HME LT (52H 2 9 ). WF
BECIE, WNOFEREER, MRELOLRAINT A ANy vay, I—74 7, ZREE~NOZN,
F I OFMEBINC BT 5 F8, EBOWITNAIZAT) o REIZ, WHER TERIMENE 2 HERET

HEIED (EYE M),
Students undergo training at partner universities of Gunma University over a period of time (longer

The aim of this course is to acquire English communication skill and knowledge of other cultures.
than a week) or attend workshops overseas. After completing their training students present about

their experience.

EEI1Ii1=FHF—23 2l KA
International Communications II
AHEIN &0 L TSI D 2 A2 BT 472012, EBRETHLIEEOII 2 =r—va v
—EIHE D (2 EMBERED L) O OREERRKRFEHERIC
T4 v, FEEESNDOS,

e B L ORI BET 2720,
B LHHME, L23EINI BT 2 EEBEENTIRT LMEXICBT 50ME21T) (EE 7 4 K)o if

BCIE, BHOFERLHER, MRS LOKHELT A ANy v ay
T 72N ORI BT 2R, EBOWTN»2479) . ®RIZ, HHMER TRIMBENAEZHEERET

BRI D (HE SHEMH),
The aim of this course is to acquire English communication skill and knowledge of other cultures.
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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.

b O I < Y E Y zx R WA #d% (BE) - MG A
Business in Engineering

KRFEFERELR ENOIRE S NIHEBMIC L AL LN ARROFERE T RFEZHLET, OS5
EVAADERIIOWTHER, $72, #HRATEIARZREMAL T2 aEOHE L NG, BRI
FTHPT, ZFa— NV THEET 2 M E D720 DLEHZHET b,

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 TULF—-2y THR WAE#HdZ Al
Advanced Lecture on Entrepreneurship

L E B OWTHEL L 721k, EBRORIES — ZAOBIFEG) - KGHEH» 55628 %
e\, HERZRIDNEL 2O ORLBEFMFIIONTH#ET L. £72, HAOZHEDY - X2 LT AU
DRTB72DDT T MEEIZOWTHE S 5 LIk, BRLALEVAZAETVOREZEZHEL T, 3R
Wi T LYy F—ya r FECOWTHERT 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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(BB T Im R H A
& & fa B & E B R OB EIRHIZ

Bioethics and Legal Restrictions

B ZELREAL T BEROBE Z 21T 5 TFo T E AT IUIvnE BV AT ), 3
FOREZ W L TN B EELOHGRA D 5 Lo TV DL 4 ORI 2 L5, KEFRD
HATh b,

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

solves practical problems automatically.

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

FEEE PR D SEF | LB IR B s L B & O 2 2 O BRRIE S L BHATRIC BT 5. RIFDE
FH L L TOOHERRME EORMBEZ I 9 o MHIZOWTLELSNATEREHZ FRZ LI
T TN OBIRDPLE LG 2 > TBLRLEDND ) HEOHTT —AAY T4 &21T) o

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

learn ethical problems in various situations with case-study.

fi 5 & I REIZ
Research Ethics

[ANZx SR L F 2 EFZEIC T 2 MEIREH] <1k TWFEE 5. MI3EoERMIC b, IZEICE T
% AELIE UM S 348 D FE N HE 2 IR S OB I B9 2 80F - WHME 2 52 T 2 P iU e 5 2\ F 72,
WEFEHIR b B EAMS L T, BEH - MU0 20 d % 5% L SN Tw»5H. AFERTIE, B
TN S B WIZFBRN e 2 FT T A RIS T A TB2 2T IUI % b 2 WHELO FE 2 77 /N —
T5o

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

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

& If &2 T H A #Hos
Physiology
NEDHEFELREDOPEIE 12D W T, AN T 5o HEMWICX VERRZAENED L) ITHERSNT
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W I IR T 5o

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

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

& &l F S #d%
Anatomy

NEDOREEDBEIFIZ DOV T, SRFBNIIIHHT %0 I dnE OMLE & ZENI DWW TIEHE 2 RE & s
PRI ET, BEPL 2O TRE LMEIZOWTHBZ RO 50 FRIDA LD ATGE & B ICHS
5o

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

particular, cancer and cancer treatment will be focused.

(B2 PRACHRERL H )
A ) % BEHHIZ
Mechanics

B L ANV OWEETER L a2 38 L. LRI OWTER BICHFORRE /572
T kA BHMEE 25 %FERIH o TOEBLE 25 FimEa o752 L2 HIEL T 5,
In this lecture, first we review important points of the mechanics field you've learned in high
school and then we study more details of mechanics. The final goal of this course is to acquire the

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

future.
B 1577 = = TR %
Electromagnetism

BRLAFOERFEH OB HINE T4, 7—0ryOFEHIBIOH Y ZADOEHIZOWTHRRTH S,
T R—IVOFERIB LY L - YN VOEINIOWTIEHRT 2, 510, BB ERLBERIEOEIRIC
DV TS %

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

electromagnetic induction, and propagation of electromagnetic wave.
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Quantum Mechanics

BFNFOERE OB EHWE T 5, t@ﬁ%@bi@% LRI DV TRRTH B, Al
EWFEBEIZOWTHEHNT 5, DI, FAOHEIIBITEY 2L T y = HEXOI) i izonT
bIEHT %o

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

treatment of Schrodinger equation in various cases.

7 2 - # I %
Physical Mathematics
BREN B LSRRI O W THR A RO L 2 LR HINE L) 7— ) THELQ2) 7 — 1) ZZ&#.(3)
T 7T A, (4 Ny VL G) VT v v RIVEIEL e EOEBE R NS OB T E O H B
ZDoWw %—ﬁ:?éo
The aim of this lecture is to understand basic and applied mathematics. And basic idea and
application of (1)Fourier series, (2)Fourier transform, (3)Laplace transform, (4)Bessel function, and(b)

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

s 5 b 7 3 F MEHIZ
radiation physics

AT BT, B E WEOMBEAEH 2, BUEFHIC B 214 O BRBIRIZO W CHLR
oo TOLOIZMLEL KM E L B, FARERFEOMERZ AR LN OI0, KHEHO%E
ABAE R OB & OMBENEH 2 BT 50 7R A BHGHRE I O N A A7 A1 I2B L Tl insss )
O — AR - FHRIE & EEROIGHIZ O W TSR, £ L THEHREIC DWW T, o0&, HElF
ORI O sl E 1B 2 BR 2 %R0 %,

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

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

E & - B & % # % HBs
Medical - Image Informatics

RIS - FHRFOIEBE L IO FERZ L2 HIEE LIZHHETH %, iff TR, 575 M 2k
BEE L CHEOBENEIL, BMREH L E2 T 50 2D & 2B IR FTHH R O AT R0 AR 12DV T
FES b, £/ A =8 NETT T A e KRR L E R T%ET%BZ‘(% IOWTHEERT bo

Aim of this lecture is learning the foundation and application of medical image / information

science. First, based on information theory and signal processing theory, mathematical expressions
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of images and image conversion are discussed. Then, image analysis and image compression of
medical images are lectured. In addition, basic medical image construction methods such as computer

tomography are presented.

b &t F T #d%
Statistics

MEERTm D FERE R & (HEERZ2 R, MRS R, S SRk, SRAZME, 70 An B4, IIFRME, RERIEZ: &) 205,
REDOFAN & OB IREF £ T, RO T 2. BFEELTE ) MATbEmIIEOI Wi
B RO 721 Tld e £, EHEMZEICOWTH IR 2MEEm TS5 BUROMER T BFMI2
P 720 OPALA 2 FIH AN 5

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

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

® & 3
Scientific English

BHEHEM ORPIERICET A2 7Ly T =2 a YRR SN ) A=Y FHM 2L TY A=
YT NL—E2 Y T RS b TRFORETERRELEIIMT ) —F 4 ¥ TEM R M L TSR %
T 5,

The materials for listening practice are provided by the hot topics in science and technology. And

5 W #dz

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

(R R Lok HEE)

rEDE - -REBRVBZRSR TERHIZ
Health Physics and Radiation Protection
PRAE PR - WSS RERh R (2B 5 2Ry - WSR2 ARROE R H L § %0 M8 ORISR
% EDEFBESIZOWTHRTHR S, ERBEHI#EZ RS (ICRP) ORSTHPIE#EARR S L UBIT<
M OFHE T OWTERH T 50 S 512, BARWZFES LR OHEOREEHELHNT 5,
This is an introductory course for understanding basic and comprehensive concept of Health
Physics and Radiation Protection. The following topics will be treated here; basic concept of unit
of radiation and radiation effect, protection system of radiation and evaluation method of radiation

exposure of ICRP, and protection method and security control of everyday.




WHERZH  BEFZFYEZEES L%
Physics in Radiation diagnosis and Nuclear Medicine
TR e

BHERAT, BEP, RIS & B ITEREIC L 2R EOZLZEEIL L TR HW SR
FO—HThHL, TNHDOEAMOFEHEBFET S,
A

B PEESE S O W BRI B & CHERE AR F 0, <A AT, PET ¥ A7 A, SPECT ¥ A7 4,
PET/CT Y AT At Vol LWHIEY AT 45 &0, TOREE ik, 8L OEHIZOWTE
L %o
Radiological diagnosis

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

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

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

MR E Y ERXER REFRERD (IRFE) )
Physics in Radiation Therapy

TAHRERRIC B 2B E 2 BB 5 2 & 2 HIEd . £ 9IUREICBR T 2 WEEIZ OV TD
EFNZDOWTHIT b0 FrA BB L o TED ZMEIMDZAIZOWT, ZOWEHMZERZ &0
THRTAZLx HIET,

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

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

2 154 fE = # TS #od%
Basic oncology

DAL EALRRZDD, ED L) RIFRRLHERITHON TR LD, 12OV TORIET 5, 77
ATEIRIZ BT B UHFRE O RO B IZ BT % .

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

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

b &t i 3 7 F I S #d%
Radiation biology

iR S OB ADFBIZOWTHFT L 2 L2 GO T, BADOBEN IR TEEBNT 5. ThU
A TSR M, k. BE~OREZEI L . BEHRREORB O IZIET 2.
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This lecture will introduce cancer standard treatment methods, including understanding of cancer
characteristics of each organ. In addition, the effects of radiation on the cells, tissues and organs will

be discussed to understand the characteristics of radiation therapy.
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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 ARIE
Special Topics in Analytical Spectroscopy

AR, BROFE L Wi toiriEo& o2 0 I, 2oL 23508, 0T, FeREE R &
IZOWTERHT 5o HFIZ, THERIMEIE O ATk 2 BU) B, Gyt e w72tk Sto ki
WS R AR L 72 E AR T 5. SN 05akE, FICHREBREO®mKENESLE LTE
HENTBY, EWIaH s, soERr, BEERE R EA 208 TOIRHPHEA TV D, S RHT

D IEDOTF 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,
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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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OB B F OB M BN R ks Hd%
Advanced Photo-Functional Organic Materials

JeHkRETE 2 A T A AR EREm O FICOWT, WER ROV kT b IS, 7T LR Y
a7 7y aIZLDET L ERICEWOUELICHIZOWTH L 4. S 512, otk BE T %
D TALFICOWTH R T 5o

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

includes the photo-functional supramolecular chemistry.

FR22EMHMILEEZER & AFHIZ
Advanced Chemistry of Organometallic Materials

GBI OEFIR GEOUME, s, B3k BIEE, @R, Eake L) ~oIsHIzo
W, LD MYy 7 A% HHHT 5,

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

conductive and non-conductive materials, etc.

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

For T, anA FRICBT LR OMIERR RS L7202, IV, XV7), T, &i5T,
FEEER 2 O aa 4 FROM®E, Wk BEREICOWT, o FEme P LICBE 2N 3 5,
7z, 0L auf FRFEOEENERIZEONT, /25X 7 0Ilbleb RESIIBITLHD
M) OFRZEHPATELI L 2BERELT S,

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.

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

T A = VO EERIZE T S AL & W IS O W TR 5o MERERETTEE, BT
Hr, EUREEEOGFEEHI WS %o

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

high-ordered structure will be discussed.
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=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 F
Chemical Biology, Advanced Course

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

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

®

RE

acids, the most fundamental chemical substance for life. The recent topics about chemically modified
nucleic acid analogs and their chemical and biological features including the application as a drug are

also discussed.

£ & & B 1t ZF B = IS €53
Biomolecular Science, Advanced Course

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

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

prediction method for structure and function of proteins.

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

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

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

B

NEE €13

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

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

BN CHEALZHE &, B2 &0, BEIBEEEZ Shke 2B FIREHER 2 T
NOWZEIZ BT LREICIEL ISHER 2 F 2 B L §5, 20720, BANZICHB 25 L <L,
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B OHELFOBEIZOWTHMAMNT 5,
The aim of this lecture is to learn a method to apply the electronic structure theories every issue
of study appropriately. This course provides a brief review of electronic structure theories, some

examples of application and the recent trends of theoretical- and computational chemistry.

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
B, REFEREMET 27201 LB SR AR BT 2,

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

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

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 FHHIR
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
BN, AJTORE SIZXBEFOZEIRT . IR, &4 AREN 2 S 5. BRSNS
S % 720 DR ENE (IR O v 27 1) & ZEEEA I, yﬂﬁﬁ®ﬁﬁﬁ?ﬁm)&ﬁﬁ%ﬁ£
2R o

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

methods are provided.

&t pil 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.

¥~ 4 7 0 F J I %2 4 R AR
Advanced Micro-Nano Science and Technology

XA 8- ;) A= PVEBORIS R RO, L, EE), GIESE TR E S TR L 2
DLW BISHIZ OV TH#ABT 5o & MPHEIRZ 5 NTYOR/NTEIR, 470X =55
T/ A= FHEIANEHHILL, T AVF— - AFH - N - X T ANl R IR IR E NS
FEHAMNC R ) DD B b RHEFTE, MBS VAT AEEICELBERIFET S A 70 A=),
FIA = VORREHESTHE BT, TNOE TEWICHIES 2 ks, TOIBHY AT A0H)ANIZ
DWW %o

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

controlling these phenomena and the trend of these applications.

BELCERHIBETFTAIEZRR B EIE (%R
Advanced Engineering of Structure and Noise and Vibration Prediction

FHETWEEL ETHELED L) ZIREESHEDSIEL 2o T 023l L, REZ RS
o WIZENS OFEZ I B 72O\ LE BBl & 2% 32 5 BBEFRICOWTEMABIZ R L Z&H°
CIRFLT Do AT & BUERT 2 AT L CRls L, SHICHEBOY IaLb -2 a r V7 b 2 flio 724K
YIalb—varofkiRbir.

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.
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Computer Thermal Flow Simulation, Advanced Course

EBEOEERB TR LB Y I 2 V-2 a VY EERT Do 5512, LIS IS B 2 BT -
DR ERTAEERN Z L, SRODOREZIERT 5 720DTTRIZOVTHEET Lo

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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I 2NV X —GE8TITFHRR PR HESIZ
Science and Engineering of Energy Conversion, Advanced Course
T AV —BEAREANT . R SAN I — R R L P VR L O FEAR 12 35 0T 2 B & ik & OB b
DIZOWTIHRD &L DT, T HDEMERILZ T 2 720 OFEHE M I DWW TER 2R L&A
SHHS %0
This advanced course lectures the energy conversion technology, especially in the design of
heterogeneous catalysts and solid oxide fuel cell electrodes based on the fundamentals of structure-
property relationships. Some examples on material synthesis technologies aiming better performance

of these devices are also provided in detail.

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

XU, MBS EPEDOBRICOVWTIERD, IRWT, ZNH 2R T HEET O |2
DWCHR$ %, FFICHEIE I Bl kR ORR 26 & LEHHT 5,

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

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

REIxINVEX - T FHR 1 #d%
Energy and Environmental Engineering, Advanced course

WEEILZ: o, KAFREOI AN F—TaLR - 781 Z2ZO0WT, ZOFE, 731 X
i, UGB L OWEBENCHET 2 EERT TV, VAT AR ERRLAD S, BRI L £
I 72 RRER R EIC O W TR § 5,

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

summarized.

NAFTIT I ZT7)2ITHH PNUCE €S
Biotechnology and Bioengineering
AR HIEFEFIEATIT ) o BUEW MRS X OMER % CEAMBEE V270 v A0ER 2/ 5
LRI T U ARG OO E TR, TN T UL RAEL R LA T 7 ) 0a T — % Bifig
T 5o HEMEREALERICOR E IR BEOEMREZFRE & 1T, 5EE, KUHEAOLFE T %
BT 0 AP LFOBMPCO T MR 08 &, EEMEBERA O & 75
The aim of this lecture is to understand characteristics of biotechnology and bioprocess using

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

would understand chemical engineering by using biological catalyst.

m o R ORE OB OFE R HEHZ
Advanced Engineering on micro-manipulation of biological molecules

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

This course provides principles of detection and manipulation methods for particles and molecules
are discussed. Techniques of micro-fabrication and the applications for analytical methods are also

introduced.

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

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

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

functional surface.

wmOo® 9 B O %F 5 R WG %A% - ML ESd%
Special Topics in Separation Chemistry

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

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

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

% gE 7 L5 %
Special topics in Material Science

BMEFE D T AN F =2 TN, 252 BT B IRFTOWSEEN A O BRG] 2 & ) B ITHEREAMEL O B s )
LT bo

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

%

B RH

technology. Main issue is related to functional materials of lithium batteries. This course also covers

the discussion about recent and future practical applications of these batteries.
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oW B\ & B 2B R LPES €573
Fiber Structure Science

MhHEX, FH - MBS ETHEDONLIEmMEOBRFHIB W TR R ABEELZETHY, S5k D
ETERERIAE 2 FAZES 5 7201213, iMED ) IR & SRS A A S O FEBUZ OV TR IS B L
Wb b iy FALFEE L LT, @AM O mIiEE & WO BEIZ O W TR 2 R, MERE
(L E R EREAN OB B LERE1T) .

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 & 8 &£ I % % @ NEEEES e
Special Topic in Environmental Engineering, Advanced Course

FIK R BRIF IR 4 R4 2 KR ER 2 FEAR 3 5 72 O WA R 7 KB 2R M R0 /K BRBAB A 55 | 2 B o B R HleAly
TELLZNREL, HEREBIEICLELRZ ZTTRM#EBRET 5 & &b IR FAE, BEREMARB X
OY F SRS A AT 25 OREER AR T 72 5ol 0 F5 11 P i T B s D W TR T %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.

B & B § I % ¥ R B
Structural Design Engineering, Advanced Course

TREETOFES, FRICHEAMAICEE A R L L T A B W TEEREEZ R LT 5 EE
Y3ialb—va rEEoREKRE LT THRERE] 2#d 5. 04, TAEEYOREHARIIERD T
HexEt e O HERIBAIRENIRIT L 225 1), Ml L0 2 WITHEE L0 IC B W T b
T& 724 { OFAHHREDPZRIERE 2 ERmAIZEHE L ) 2T FEIC L o TR b b X912k 5T
Wh, ZH)LAEREEEL, BMEY I 2 L— g YETOBARE 2 EMIC, FoERmINFEHEOFM Y
BT 2L L b2, EHENOISHLE L GHROBEIZOWTHERE L RO Lo

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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W OB OR OE I % ¥ B B
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 B K B OE OB R KB - BBAEBIZ - AR
Applied Algebra, Advanced Course
HaRBLUOT 1477 8 AELGROAHEICOWTORBELED L I L& HIY & LIZAE RO
FBET— Ao WO AL, HAZH, BUi#e, FeHIH, 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.

8 F M R ¥ B BuE
Physics of Electronic Materials

LR OMEZ I 2, SOR28EREFMEHIET 2FMB L UZORREEZT %,
WESL, BRI 2 S I RIA OO THRSENE T - 67/ X, BT /N4 A F TOJR
IZh725,

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

strongly application-oriented devices.

7 3 I 7 i E R
Solid State Physics for Engineering, Advanced Course

BB O L FE L TR LW A = XA B LOEF T34 AOEEFEIOIEARFEA - #E&12
DWTHFRT b0 BARMIZIE, FBEMAD L OFEMRICBT 2 BREHER, WML EI2ow Ty
TONA A BNZHY) BT D O 3T %,

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.

T EHB®RTNAXTZHSR Rl (k) #Ed=
Semiconductor Devices, Advanced Course

FEEARIC BT D F 1) TOWmREBS, pn HEIZOWTHEB Lk N E—F T 0T A5 O
JEW R, IO MOS BRI S A 7 A2 BT HEFRIEEL 7 v THEORNMED 720, Ko7
Ot AHAM T ED L) ikt ast R EERER A L SN TE TR bo

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.

% % s OB WM I % B GIRHIT - THHERIE
Fabrication and Metrology, Advanced Course

BFIHMFORLE L 2 2 B R FFOEBFMERE LW Z & O X ) 1ZFHIIHTS 2 7200 2 7Hll$
WeBHT o720, 70— 7HEE, TRITEERZ EIZOWT, TOoOERE, MR, BIEHE
FWET bo INTLD, REMOFHUSHTEAT OFEBER FIEHTT 2 HIZ2F %o
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To understand advanced metrology and analysis of materials and properties in electronic devices
based on electronics and informatics, this course covers theories, elements and procedures of
advanced measurement system, such as scanning probe microscope and elemental analyzer. Then, the

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

£ A I F i B T - SRHAEH IR
Advanced medical engineering

ETFOFEBNRICOWTHERT L. BARMICIE, ANTOEZR & oBLAEMWEEE % FIH L 72 TR
T DFEE LISHEAN . € LT3 HITRIBAM OFMICOWT O #E T 2. $/2, ¥ M 70— L1505
FER T ANF — A F 2 ¥ — 2 OFH - B 15D RS - BRSPTENOISHIZOWTHERT %,

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

internal organ technology and its applications such as an artificial heart using electromechanical
devices as well as the details of their recent progresses. It also lectures on an advanced ion beam
measuring and controlling technology such as a high-energy ion microbeams applied to the field of

medical science and technology.

BERIXNVNT —HIBIERR AL - WARSIZ
Electrical Energy Control Engineering, Advanced Course

1) AHT 50— ZSHA 2R O B ARV & B & AT S 2 7200 B & ORRRTi: & SR 91 % it 5
bo Tz, TANF LRI O BTN T 2 REOFEIZOVWTHIHYT 5, 2) FEHRIEHIE
RMWIGFEEZR EOT N2 A FHIEHBEGR & ZDIRHICOWTHERT 5, $72, TNHDOFHEICHONT,
HERRREH CAD # /oo 32— a VIZE D %R,

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.

=mm 77 XYY E RS mlE () dEBd% - ki (5F) dE3U%
High Temperature Plasma Physics, Advanced Course

FRIG3HEL HIE L2, SiRESBHRSM LA T I AR EEKES 77 A< E2d R e LT 7
ARYWHAZIOWTHR S o 2T 0, TIAYOFHROLELE 77 A< oWss L Olnkdis
RETHD WHOFERT T ATHIEIZONWTHHNT S,

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.
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E F B F I ¥ B
Quantum Electronics, Advanced Course

e, HHEHREICBWTEELREHEZRTH T MLy ba =y AT ZADRIEmEA 2D
WCHRSEL57:012, L— PRSP MBEL L —FoRkmEfz#ERds e e bz, v 7
TNA ZADOREBNITH 5 ATSREWE, o7 7 A NORPFIGHTEAN %2 #3550

To understand up-to-date optoelectronics devices which are important in optical communication

AR - s () dEHd%

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.

m BEFEHREBIZSRRI ATHERIR - =i dEBd%
Theory and Practice in Electronics and Informatics, I, Advanced Course

B EHRBERM OB LEWIEHE L 257077 IV 7HAMl, ¥ I —FHiconTi#RT %,
T2, BIMEEED C 707 J M X BT CHEALTE, £72, ZOIRHTH 2 E£RMIAEEETY —
JEH, BARRRIEEEETTFEICE L C, ®EROFEE TR 20O FEFAM OB G2 iy & L7#ER e 17
Do

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 A & M % NP EE
Measurement and Control Technology, Advanced Course

FHAHIEHEA O AR T BB T2 L2 FHEEL, 7TIu s T Yy VAR / T IVT s
TR, TV 8 VG EREA, 7 u S ERRIEO T A NS, EIRRIER R, FHEE & T
Beafe, 7rars 74 vy EEE Ay —)—7 AD ¥, HORIEEdN & 75 a ZREEA, iR
Yz w727 S0 ZEgsdl, 5508 &7 5 7RIS 2B 2 S % @ O R 2 X — 212
790

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

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

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

£ @Wm K OB O O® OB R ENCE s
Advanced Engineering on Electromagnetic Wave and Information

RGO AR 2 RS 5 72012, S OB T EIZ OV TEER S 50 BARMIZIE, AR
Aoy IS (FDTD %) 2 Hubi Sl ER 2 F 720 5 R R sk, 2R R,

ARG NIVIRNT 7 & OB % k3 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
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spectrum analysis.

B F B § I % #H & iR Eer
Telecommunication System Engineering, Advanced Course
WEREE EDZ  OEFOHmPSFEREZI) BT 7201208 % 7 4 VI FGwIZOWTH#HET b,
NF—T—A, FrExT, Nyl T 1NV OIRERBOBAN RN & 5 AT, BARRNIC
NENDT 4V F ZERY 5 THEEZ#KT b
RARIZHET L7274 vy 2 EBROREE & L TR T 2 720 ORIEEEHE L BT 5,
The aim of this lecture is to understand analog filter theory which is very important theory to select
a desired signal from the communication line.
At first, mathematical analyses of the Butterworth, Chebyshev, and Bessel filter are given, and
design methods of these filters are lectured.

Finally, circuit designs of these filters are discussed.

&t B Pl HE i E g (8) #EHd
Computational Intelligence, Advanced Course

M 7 TR OB L 0 9/88 — VEBRERIZOWT, TG (N XPUERG, iR, N
A ZHeE) ZRED O RMICFE L, B Rk F TR, Y 2 AT v — @ik SN DIn IS
B 5B LR T, B4 H E@”Pﬂﬂ@b:[ﬁ)ﬂ?‘% 72O DR EBGT 5,

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

applications in various fields.

B A B B F

Applied Physics, Advanced Course
IV PAZZARNIL Y Pu= 7 ATHOLNDMEOWIIZOVTHEET 2, #RONFIC
. B, 1 77 A RS L BB OB FEAE I N S,

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

B

RERHERSE - SR (H) HEHER

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

analyzing electronic materials.

B #* % ®E 2 % R mie (7)) Bi% - REHIZ
Theoretical Solid State Physics, Advanced Course

o LR OMBESERISER ST 2HR 2 WEHOEFHEE V) BIAr BT 2 L2 HIEE T 5,
0720, FLDIELETRAOBETRELETHFIIR) FEEMGIL 2%, B X551
B L 722G B 2 0 B0 (F L =NAHR)
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Our goal is to understand the phenomena due to the interaction between light and magnetic
materials from the view point of the electronic structure of the materials. To this end, after
introducing quantum mechanical treatment of the electronic states of many-electron system, several

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

B ®E PH HE E B W SFHERAR - 5 ERIR

Mathematical Physics, Advanced Course
BT EERORELLRT L2HHIIOVWTFEL, TOLOILELRMFOFEELZIERT 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.

% % B I % ¥ #@ HURHE

Information and Mathematical Engineering, Advanced Course
TEHH, ol T 2 0fEL#ERT 5.

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

BB Y X T LIRS R Hh B %
Discrete Systems, Advanced Course
77 7R ORI OFHFEIZOWVTHERT bo

This course covers several advanced topics on graph theory.

% =1 T # i E B #d%
Management Science, Advanced Course

T = Z D EEERELIT) 2O OREMEME & U CRETIIERE &, 2O BAARN 2 E BT R E
OIS EHFT . T, F2HERIOWTEMT— 20 =~y 7 AEBR LM L2 LT, ket
MR EHGROBRI 7 L — LT — 7 %2R T 5o TOLT, A XHE, E7VEFILELR NS T —
Y EATIOHBIZ 2R THlERT 5o

This course provides the statistical decision theory and its applications. The statistical decision
theory is a basic theory in order to make decisions on the basis of the data. First, we introduce the
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.
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Theory of Computing, Advanced Course

TNT) X LOEE, BB LOZENSORMERIZDOWTH S, NPREE, M7 LvT) X4,
TV TY XL, BRST A — 5 AR, TS R L L CHRA b ILS

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

®

e Hedz

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

complexity; Probabilistic methods.

7 a7 2 3 > 7 BN i o 42
Programming Language, Advanced Course
FIEHG TR B LU ENS ORI T ARIIOGEEY #HHKT 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.

B B &R B t E RN R AR (1) #EFIZ
Discrete Organization, Advanced Course
77 7 MR e RECEROFEICOWTHERT b0 WRM LT T 77NV T) XLOKGR
La—YATA Y7 BTEIIOVTERT o
This course provides an introduction to graph theory and combinatorial optimization. Topics include

efficient graph algorithms and heuristics for optimization.

B ® > X2 F LT % H @R A P
Information Systems, Advanced Course

=AY A L2 A% LMD OB WA TONT 2 FE2 BT 5720, BT % 5.5
M/M/1 ¥ A7 5% M/M/m ¥ A7 b7 EMEFLEGERE L L TRIR T 2R LTI AT A% 5, A
wRIEE ISR LT 5,

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

B & F ® I % B W PNGIE €5
Image Information Processing, Advanced Course

T (AT F D APy & BB o FFIZH G A & DIARETT, WK, v — v OR@ER L, a2 a—
YT a OB THLNZT—<ICELT, 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.
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Knowledge Engineering, Advanced Course
HIERRT AR, FRICEH R OB 2B T 2 BBV EAN I D W TS, FHEEBER R 7V T X A B

(2B % EE %m—x:,BDD%@%%%ﬁ%ﬁ%,Ek%—&#%@ﬂ%ﬁﬁ?»:UZA®
P R T 55 2 A IS

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

recent important papers on the topics.

1% 5 = = ¥
Machine Learning Theory
Tl am & e L BRI O 8D W 0 7- © O FO EER & 58

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

B

g (B #EHIZ

optimization.

B oM OB &R OH @K R (%) ez
Dynamic Image Control, Advanced Course

WA, GEETNA AF & GBI OB XY, IS 2 EE L 72 HT 72 2 WG E Al o #ufi
AWEIHENDODOH %, RFEFRTIIREMDIM LICHEDONT IO - lfiaz s L b2, £
S A REIS T 2 IR OBURHAT 12OV TRERR %0

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

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

NT—I L7 Oz AABITFHR Hrh#dz (%8 ) - DS (KR ) -
=tEBdR (% H)

Power Electronics Circuit, Advance Course
NT—T L7 M=/ AWM 2B T A2 L 2FHERELE LT, RNT—REMBIUOY ) 2
CAEORRE - TR - TN A BB EZOT T =Y 3 v, REROBELT) .
The aim of this lecture is to understand power devices, materials and processes as well as their

applications and future trends.

AT LEBERRBRIZE®R =A#IR (FH)
System Integrated Circuit, Advanced Course

VAT LALSINICHWOLN T WA 7 a7 A OKEr - A TE 52 2FHARELLT, VA
7 LSRRI & 7 a s, FRHETEE A NS, R R, AR MES, PLL, DLL [, %8
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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.

XA ERBBERBRIZSHR MHEEIZ (FE) - e (FFEE))
Advanced Integrated Circuit Design Technology

XAZUIL Y POy ADEmBA A BERT L I L EAFHAREL LT, PEEATN, R, R
Ov X, FEEETNA ZETY THA, THa s TY s VERREIEE, THhu s 7 4 vyl SR
[, LSI OEHEMEICOWTHERT 5,

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.

EBEEmTEE —LEFR ERBIZ

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

MY — A OWGELBIR, HALFEES L CICHIZ OV TR T 5 #ELE 7V TILEF & DM EER
BLOZANVFERIZOWT, LRSS CIIE MO R & &oiaell, 1 4 > iEl ot E,
%%4ﬁyz~AmL®%ﬁzowf,mmvmﬁﬁMMI T IRRERIER, I N A R WIS
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.

EITESEBSREE - SRR I HIZ
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
Xt - KAz R L2 REHE - SHF IS oW Tl § 50 RG2S, MESEZFH L
T2RHEHA £ TOND . OB MR OIELE L ICHOWE & Xk, BB OMEEH@ XM - K% F
M U728 AEEHE - 51RO S
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.
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Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

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

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

photonics (photonic crystals) are included.

EEBERERIZNR R LR
Advanced Ultrasonic Wave Medical Technology, Advanced Course
BE WO, AEAVER, OB, BB, g, SRS CEM CHE B E L

BE KRB OIEENSICH E T2 MRS 2@RTH), TNOLZHRWIIFERI ENTE S, FlE LT,
BEW D N7 78l & £ OIS HEAN, Joimfy Z2BEREREM 2 W) H1F, BEROZE 5 iGHIZFH]
HIHT O Z MY %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.

% im B FF A T % B B R (BH) - AH#EdE (%R)
Advanced Electronic Measurement Technology Course

W EHIIER B & ORI & R O e 7 B ERA SN, B AT A, B0 - FHl
T T ZLNZOWTEBRRHEERRLEER TOMREMEROIZ b LITHREIT ).

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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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,
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B E1> a2 -2y 7 EH
International Internship

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

v

S
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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,
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MREAMHREDERER e (IE32) B - soAkaERl GEEE)) -
feEgim GEFFEE) - NIFERM GEEE) b
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) -
AR GREEE) - AHREER GEEE))

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.

EE7Z7MLTLF—2 vy THR Prige OKd) wekm GFF#)
Entrepreneurial Training course

HEZEZEZTVD, HHVIIEENTOFBRFEELT 2 BT EL T o e LT, #Hioiiibz
TR T 2 72O IS E R AR 1515 T A 2 L 2 HIWE LT, FEMIMLELRY—F T 1 v 7R
THA LT r Ry TEBE R EWYHEFICA LR KRR BRRED TR A T, AsEE
CBE R EIESE IS OWT, BN REZ H2BET 5,

This course targets students that are trying to be an entrepreneur, or a person in charge of new
projects in a corporate. In the course, you can learn marketing that is needed to be commercialized

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

ER 70— NIV RSS FIR#as - RGER GERED) -t R GEEE))
Basic training for being global corporate researchers

WIVENS 2 e L 2R R LR 20— VT LA Y TR THIZOT 5, £72, I TEI 72012
VB 2 OYALE R Z BB TE 2 L) 1% 5, T2, EBIOITHET 2 720 OEHFEIZOW
THBI 2L Tk § %, FEEXFTHIIOHEFRITT 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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Advanced Science and Technology I ~1IV
RHEL T B LA BT 2 B8, FEmL O, ZOILHICOWTGERT 5, 72
7 ROV THRBAT B,

VIRIED M E Y
This course covers fundamental concepts, methodology and its application in science and
technology. The current topics and research studies are also introduced.

H X B dh R I BURMERSE (EEE Y 5 —)
Intermediate Japanese I

L NV OLEZFAZRTRRNZERT 5. T, B L NV OIEEHE % v CIEMEZR 3T
HHMTE2X)129 %, HARRIC L 2EHOBMENZEO, a3a=F -2 a VU EZHERT S

CEIZE D RELCBOTERCHIENE 2 575 {AITA 5 HARRRREN 2% 5. S X ) HE%
PP RRET A2 L2 HIET

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

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

B & &

Intermediate Japanese II

1 I

Wos g (EEt > s —)

P L NV OLEZ G B TRDEFTRT 50 HOET, Bl LNV OFEIEHE 2 Fv CIEREZ 3
HERARTEL L9129 5. HAFICL2EHOFMENZED, a3 a=7r—2a YEhEERT 5

ZEIZED, REFEICBWTER RN E) 2 52 {ATR 5 HARGERRD 2% 5. SHICX ) HEZ
PN ZREE T4 2 &2 HIET

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

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

H X S

Advanced Japanese I

i ®

KFGER (EREE > 5 —)
FR LN DFEE R

B

-~ 7

PR 2 B IS E e HAGEORREZ S O IIT L £ 72, R
DHEFFIHE 2 B & HAREANOBRBIZLE L 2 552 HAGEROFREZHY 3, TE 57207,
HAGE LR T & GhETEFETHEBE L TS v,

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

necessary for the latter half of university study and life. Students are advised to take classes in full
year together with Advanced Japanese II.
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Advanced Japanese II

FRL ANV OFERBERRIT, HMHGFERILE R HRREORREE & 5 I12MEd, 72, kol
FICHE e B S, HARENOBRMICLELE 2L BE R HARRRNOFREZ XS, TS 5720, HARH
E T EEDETHETEET A EDVET LV,

The aim of this class is to impart Japanese language skills that are required for professional

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

Japanese companies. Those at Advanced Japanese I level should also participate as much as possible.

B I 2 H % F B B &
Seminar in Specialized Topics
(W - B L]

WHERY, EWRE, FHURMEICBIT 2 5B DM 7R & o O LG S D 72 0 1 LB Jlik &
BARY 572012, IREHEOWFRIREHED S 7ERE 2 IR L T, ZAUTBE L 7230k - i s
EDOWHBEEIT) o
[HIRE bR AY S BE T 5 ]

IANF—=T AT A, XTYTIVYAT AL, AHMAZT A, A7) T2 b AT AT S
Jevn OWFFERCR & 5 O LG S ER D 720 |2 R Ak 2 BT 5 72012, 1REH B OWF 58158587
SIFFEARE Z IR L C, SV L7230k - e CoEE 179 .
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BRIRAT, BRERMERIEL, —ANVF—FRE, TAVF LTINS A, ZANVF -V AT A, SrEE-
B - Brds, WBIEER, ARy, BRI 24 - BiICBE§ 2 mobim OWFZE R & 7 OV
TNE D 72O\ L E R A E BT 572012, 1REHB O e8I S EdE L #IRL T, Zh
(2B L 72 SRk A - SR e EOTEE 21T o
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BWFTNA A, FHA - I DAV EEOEE Y AT A, BHERERE, BERE, WBELEICE S
% B e DM e R & 2 O L a S ER D 72 O\ 2B 5 sk 2 B3 2 72012, f5EH B oW seaEH
W GWIFEERE 2 BN L ¢, ZAUCBE L 7SO AT - S E OB 2179 .
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BT 2 H %5 Il X B £H A
Experimental Research in Specialized Topics

(WHE - A BT

YE R, R, SRRRAICB T 2 fdeim DR 78Tk 2 B IZ AR 72012, FREH R Of7EdE
HAHE D ZERE 2 EIRN L C, BERRIITE - FEBR - BB 2 EoME R B 2 v, EER S OERGE
BEZ 5o
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IANVF—I AT L, XTIVTNVYAT A, AHMAZI R, A7) T2y AT AICHET A
Jevm OWFZEFi % EERIICF R 012, IBEHE OZefeEds S W7eiE % &I L ¢, B -
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AT, BEETEME, T AV F AR, T AVFERTNA A, TANVF -V AT L,
B - B2, WEDESR, HSAETY, AT 2ar - BiISICH S 2 RItm OWFFE Tk 2 FEry 124
K720\, FEHE OWIEREHEED S 7ERE 2 I L €, BRI - 925 - BUEET 22 &L oifE %
BIhv, WERXOERIEEE 2T %,
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BTN A, GHIL - f4 - AV —, EHEE Y AT A, RIERERSE, SRR, WESEICEY
% e SEhn OWF7E Tk % FERAYZ AR 72012, HEEHE OWE IR O i 5EEE 2 @I L ¢, Bt
7e - KB - BAENT 2 EOWE R B v, LR SCOERTEE L 2T 5,

BN At EN

EIEEEHTEE - LR TR
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

MEY — AOFGELBIS, BALERERB X CIHIZOWTHERT 5, BELE TV TILET & OB
BLUTZANFERIZOWT, HYLAEE CIIEFHEBEEO I & Saiaeit, 14 ¥ BELoeRiE,
FTHAF 2= 2 EEOEBECOWT, IS TIIBREAIINT, ®oMiRg, SEENAF 2 Fico
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.

ETEEMHEEAE - SHASR BB
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
Xt - R 2 R L 72 BB - SRR W Tl 9 % 0 BB 25, M Z A L
PZRHEPAT £ TOXRD . OEFMEOREBELICHOWE & X, BATHOMEIEHG® X # - Kz
FIH L 72 HREFA - SHl o aiwt
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.
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Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

A4 =A% SH LIZRFTONET/NA A LFEHEMIZOWTHER T 20 EFEEER 25 7354 A
METORCEE, bbb, OF NS ZATFAIIBT LA 4 VAR, @GERBAR, @ik
AR OGEAA v F, HEWEw, 74V FRE), @FET/NAALE (74 b=y 7z L) (12
DWTHHRT 5o

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

photonics (photonic crystals) are included.

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

VAT LT, VAT AOFITAAZ OV TR T 50 EFEHGRE H0ICE e DY 2T A DRE,
@7 a8 =g AR BEEATY & I 72 BRGNS, OAMED % Y A7 2 I20s 2 OV Ty
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 EBERERBRIEZS R L%
Advanced Ultrasonic Wave Medical Technology, Advanced Course
BEWOWH, AEAEH, ICHEAN, BubEdl, R, SRR SEM CHE B E L

HEWEBOZEEN SISH I TEMET 2HRTDH Y, TNLZHRWIFERIENTE D, HlE LT,
HE WD N7 7 By & € OICHBAN, om0 EREREA 200 H1F, BEROZEH 5 mmRIcE
HIH OMTEZ T %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.
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Scientific Basics of Medical Imaging

EHEGRE LD ECHEBEL, AmEEgbEm 2 MET 2700 EBER L BHWE LT, MRI®O
Bt & 72 2RI O, BRALEEZ M LA A=Y v 7o, EEIERLE, 2512, b
70— 7 & B S 720 OB L OEBE L T DISHIZ OV THRIHT %,

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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Other Field Research Training

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

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

research.

xR xR I F - ATV NE
Seminar for Presentation and Discussion

BRFBEAED, HOHITo TV AIIRREICOWTOOEEEZ1T) . FIHEHBOIEED D L12, bf
WHEE L OT, FARERRTIHEET ). TOREICLY ., KFEEAGHEHEEZED. HFIEK
FIERABENZOWTHE 2 AT, o REZWGE 32 2 251 iEE % 5

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

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