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C Pass : Generally sound work
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The bachelor of Education
Together with all the rights, privileges and honors
thereto appertaining,
Conferred in the city of Maebashi, Gunma, Japan

On the (H) Day of (H) (4E)
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ME - £ BEIZHSBRI JRIG B - AR
Special topics in chemistry and chemical biology I

FIRD AT B H R T o 72K, FRITERRB AR 7 2 IS, € o b, 1k
FEBGE, FHTOMEERZ L, ALFER R 6 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.

WYE - &£ HEIZHERI RH %8 - AR — R
Special topics in chemistry and chemical biology 1T

fbFx s EE L CEMBROMBE HIET 7 I MWL 70T —DZEIC OV TRFTO M E Yy 7 A
AN Do BRRANT TN, HE% EEEBEYE 2 AWty 70— 7 O8I oW T, AREEY
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AW BE R IR ZE 12 D W CBARBI 2 BT TR T & T, L% - A0S TMN 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 - £ oEBEIZHFGAI IR fE— - BN A
Special topics in chemistry and chemical biology I

& Xy EOERBER 0T LAV THERY 5 2 L I3 2 OEERISHICUETH b 7 /87 HD%
HWE, N fIH L2ERY > TVois & 2o Ao - BiiEE & HEAER ORI IZOWT
BRI %o

Molecular-level understanding of action mechanisms of proteins is crucial for their application
to drug development. We will review the mechanisms of protein expression, its application for the
preparation of experimental samples, analyses of static/dynamic structures and interaction of protein

molecules.
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Special topics in chemistry and chemical biology IV
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Chemical natures, dynamics, and structures of biological macromolecules are fundamentally
crucial for the physiological functions of those molecules. Focusing mainly on proteins, their chemical
properties, chemical synthesis, intermolecular interactions, three-dimensional structure formation, and
stability problems will be reviewed. This lecture also deals with different experimental methods that

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

7 # 1t F i
Analytical Chemistry, Advanced Course

AW AT AL B & OERER RO I B 1 2 KRR IITEOHH L HEICBE T 2 E 2 T2 RS 5. B
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Basic concepts and recent progress of bioanalytical chemistry and surface analysis are discussed.

B

i 58— - Md. Zakir Hossain

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

its application.
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Structure and Surface Chemistry of Inorganic Solids, Advanced Course

AH, SFSE eEREEGEEEM SR A DETEE LR L72OICHVLEN TS, REFETIE, [
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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.

e 1 1t = i
Advanced Inorganic Chemistry
ARGESE L B OEREBERLFOREEL L CINHIZ O W TR T 5. FILEWOMEE, Hik,
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This course provides the basic concept and applications of transition metal complexes including

B

[53id0= s N 1 i I S e R

organometallic compounds. Chemical bonding, structures, reactivities, properties, and electronic
structure are discussed on the basis of the molecular orbital theory. Basic of group theory is
introduced in order to understand electronic structure as well as chemical bonds. Further, properties
of coordination compounds in the excited states are discussed in terms of electronic structure and

photoreactions.

_39_




9 F 9 X E OB W BRI IESE - AR 59 - TR ER
Molecular Spectroscopy, Advanced Course

oF - PFEREEROREECHEE OMIIIR E & El e R72T 010 G F OB R IR ROV Tl
T ho BAMIZIL, FRHMOWBEMLY, 5Foty, Sl re s LT, WEMYB X UEaRE
TEZ BT A, IR - T~ HEEL, HOE - ) Vo, A kBRI 2 F W 7R R & R
T5ho

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

life sciences.

2 * 1t ¥ i Ei DR 795 - N 2
Quantum Chemistry, Advanced Course

F9, FERNIZAKAE L %2 v Schrodinger RIS 5 5k 4 2B IREEEGR & € 055 F Ik~ DIGH I
DWTHER, 72, MEBRERORTLLEAE Y OBREIIOWTHE®RL, Z0 LT, EFOWEMERE
DO EEFAE Y QRIS PR S 5 .

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

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

a2 F Ep A 2 5 B L Fe - R
Molecular Reaction Dynamics

A7 BUGREE OB 17D i, BUSHEEEIZBI 3 % BilEm, IS ROS, BEEROSHEER, T4
VE-BEUCOMGm L IOH, BFREMULOMER LISHIZOWTH#BRT 5,

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

electron transfer reactions.

F B R B 1t 2 B & W E—
Organic Reactions, Advanced Course

EHLR 7 74 27 30NV EOFRRAERILEM DL FEE 2 BfES 5 THERLFUSIZO W
T, WO IO SNTEB 2L WS, R 5. Hikl, 70Xhy 7)Y 7S, AR
ZIVREEROG & £ DAL, TV v AR E e REEM & LT, ARG S O B2 IGH
WEEZREZEZTOBEME BIET . =PI BERDOE R TED CRIERILEM OE I L THEAE
LRI HHEHT S,

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

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

be discussed.

F B B8 & 1t 2 HF & AH HE—BE - AT A - B IR
Advanced Organic Structural Chemistry

O3 A, MRS, FEREER EOEEBELFEICBT 2 EELRMEICOWTHI L%, ARk
WEALFOBE, S, AREEHEWE (6% /oI X)), ARISUEWE, FRIERWE, ARE
HUEYE, AREEIEE, SR A 4 CHERARYWE (KA -7 A M) FIZoW ORI H#ER S
b, TENTNOFERZZETTHHT 5,

This course provides some essential concepts in organic structural chemistry such as strain,
stereochemistry, and aromaticity, and the outline and examples of organic functional materials, such
as organic dyes, light-emitting materials, display materials, conductors, magnets, and ionophoric

materials.

F B & B & 2 8B R M FHt - HE W HR
Advanced Synthetic Organic Chemistry

BROERSBALF DB 2L BEEAICOVWTHER, EANAEL LT, BBREBMEZ W
PO, BTTRHE T V72U, AR, EREIEEABRIUS, AAMEEIG R s L TRk
LS, WIELD Ny 7 & U TRIRIE R BRI B OS2 S22 THREMAT 5.

Essential concepts of modern synthetic organic chemistry are discussed, such as transition-
metal-catalyzed reactions, chemistry of main group elements, stereoselectivity, functional group
transformations, catalytic asymmetric reactions, and some recent topics including synthesis of natural

products and advanced functional materials.

F B T ¥ 1t 2 H MR s - I EEL

Advanced Organic Element Chemistry

(EEHEZ) 7 A FeGbe®WizonT, TERFEP LG, ME L LTOIEHE T, K<{brhR
TR B T2, BEOTTHIRDOEDT], Fv )77 v 7ONE, W TOWTEZR ERLE % H
HIZOWTHfn s,

(RHE#ESIRZ) RFE-WATE (VFv L, w72 von, "oFK F4%K Vv, Witincd) ek
FroALEY (AT RILEY) ofE, &8, BUSTEIZO W GRIRIIZEREL S 5.

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

(Prof. Takeda) Structure, synthesis, and reactivities of organic main group compounds having bonds

between a carbon and a main group element (lithium, magnesium, boron, silicon, phosphorus, sulfur
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and so on) are systematically explained.

=9 F R O om I % R BJE R - EI EA
Polymer Processing

TR OB I TAE TR 2 2 K55 L - FCIf) 7 & ORGSR 2 5 N2, X - B2 &0
HEETE SO W TS 50 $72, @S0 THROER 702 220 HOMkL 2 E R 22/ 51 F 3 7
ANARD YTV 2T 4 7 ADOIEFERENIOWTHHIT %

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.

£ ¥ B B I F B W b A - B
Food Immunology and Cell Engineering, Advanced Course

COFERTITEMBIES EMB LI OWTOMELIT ) o HantZEETIE, WEHRIEICES 507
WA IR 5 & & I, ZOMREEAR, 7TULVF-—RHCRERBOFHi* HNE LZARNOIG
HICB L TEES 5, Mgy T, MILEMRIC BT 2 RE ORI IZOWTHERT 5, 72, #
ZF LT 72 S8 I O 5 IR TS BB O1ER % B2 oW TR .

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

also introduced.

BWHEBRNAREREENHR W S - ORI - BER Ei
Environmental Purification Technology using Ionizing Radiation, Advance Course

BTE— A% EOMSFMAEFIH L TER - AKPIER S SEEEOLFZROMC XY, 73 23R
TGOEE % i - BRFE9 H 8N, TN TS X 260 &8RS OWAEH K O A5 R B Ot 12
B 5 B L IGHIC O W RS b,

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

materials or biodegradable polymers using ionizing radiation.
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Chemical Metrology and Standards

IEENOREE 2ALFATIE, WHZERSE, BORRIE, BEIG|% EICAWRTH Y, TODIIHEFD
PEEAMEEEHINCE ) AF LTS, fLEFHINCBIU S L= Y ) 71, SHEOEENE, > S
OFFM, B, LR B0 5 EEAR oW Tl 5.

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

®

FERE W - RRIE A= - A R

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

and etc.

EFE - LFAEEMEMHAIRESSR B RERG - /N Tt - 1A e
Advanced Course on Quantum Beam Application for Creating Functional Materials

BT, A4y, BT, X, vy EOBTE-20WEB L UOWHE - HRHI RIS RESIFIZD
WY 50 72, BFE—A2FH LA - BRERETEM R O RISUZ B 2 W 7ER ZEEBIIZ D Vv
THHNT %o

This advanced course covers the intrinsic properties and irradiation effects of quantum beams
such as electron beams, ion beams, neutron beams, X-rays, and y-rays. Topics also include some
examples of R & D activities for creating organic and inorganic functional materials by quantum

beams technology.

NAFTTIXFy 7TV A 2 TEER Py S - 2EF] - FHIAEIL
Advanced Course on Molecular Design for Bioplastics

AFETIE, NAFIREFERETINAFTITATF v 7 7L Y EERIIIER WA ATADDS
INAFNR=ZT INNVOREH OSAF) T 74T =), NAFTXR=AT7 IANVeFHLIZNAF 77
AF o B, NAFTTAF v 7 OB LU, A4 7FAF v 7 ORGSRz &
INAF TG AT 7 THA VNE Rz, BmitERRE R D Ok s %,

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.

£ Y B F 85 3 B & I AR T 2R A 3 B
Special lecture in life sciences I
Ml AW F 0B QIR ik & Fh L LIS, BRFTOMRERR, T0ZEXHEFSR,
This course outlines the fundamentals and methodology of molecular cell biology, and the current

topics and research achievements are explained.
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Seminar in Specialized Topics
YRR, AR, FHIEMEICE T A R e O R SRR D 72 D I B e Hek 7 B A
T 5729012, {REHBOREFEIE, SWIZERE LY EINL ¢, AU L 72 TR - #fi e & oy

P

21T o

H I % % 3 ® B e 4=
Experimental Research in Specialized Topics

PR, R, RIS A e 2 P e T & RIS FE R0 12, TREHE OfREH
Wor HIFFERRE 2 IR LT, BIERIESE - SEER - BUEMT 2 EOWE 2 B 2 v, B oERdEE %
%1 5o

_44_



_45_




TRERMAI I TS 8E 7 u 7 7 4 (HL R iiEReE)
5 iP5k 4

A=A
Ay < F MW e i T R A
oy - >~ VA
AT ATES RPN o
fl e = <t - i | 7% | BT | 2
}E iﬁ F % ﬁ L\ T2 TR 4 M, 3
£ x = % = D& 82 ; 3?1%2@@%3%%
T j: = ﬂ% %umz e ﬁg/éﬂlx
Fowosom & oam " AE
F;g] ¥R N q:jj:‘ ol | g (g 2 2 #E{gfﬂﬁﬂﬁgﬁﬁ)ﬁ%jﬂﬁ
L *ﬁﬁ omm 1|k L2 2 5@??1?'}17%5%%;
Y % AR IS S
e HRRE
A ¥ F = ]ﬁ*‘qﬁolzi-‘?ﬁu— g
= LA 4% I = Al . iy WA () - 35 ) — & =3 T a s A/\)I/
o |HOEon R o T T W ORI 212, ’%éﬁ%{?%ﬁ% i
M B o b i s N ‘/ =
AL/ I gﬁ T o M2 2 iﬁ*agéiﬂ?ﬁﬂgﬁ@iunm
o [ T N m A () A L
R R g @ IR B2z gt r
I R RlE R ar oo A5
T S )22 Rkt e ol
w| B B K %M G| TR T’”m:?ﬂﬂi‘@w
N L ek 5| B30 R i
42 ¥ g/_\ o iR 2 )5 VBT .
" (f%a‘ﬂm s H KRG | 2|2 | NG e
B 4 %w P = . . Q@x:gﬁif‘%%fﬂvimt&
(M;f;amw 5 3 45 j';t- Al 2|2
Al o2 4/7j4'ﬁ_> iy H - 5 H| 2 9
IR EA S L -
B o2 > 7 v v 7 T El
}% ; ; v T v ; IIlllg A (K)| 1 % FrhiaaR
e T B e @)1 | P4 Pt
fjﬁ‘q%4‘/?\/~y7~vgf M1 1 b 47 il
3 CRIE) 230 7 ka1l | Al
EAF - BIGES T
# e gﬂAD““CAMZ#})p;//?]i%i%% it - R 1 A
= | FH7 7S VIAFNT K PN . 1 ot %
’ ?’? RAAN STy 7RRERI BB i Herpili ok
, ] 3 )12y ib“t/ Eln (}J‘ E, EP %Elﬁ
- I o i &
4B A E e L CEE
ol o= B T ‘g'!;\ F L5 0 G | faed
El [:I - *= Eli% ,;r'_ g DEE-T% 2 X%W/\Lﬁﬁ
B e mmamfﬂfn@ R AT 2 ol o A
H w o HOE OH OO OEE ZH Ge) *é#/\ 4!:7% i) 212 Bii~t—I A2 N2
7 eoaon e B O |ME- gk 2|2 FIHI84 <~ VB
ﬁe&gg\g*%*f&ni 11
2 |M 0 A I E 1)1 IROERT - TILH
M0 T L Lo 1] |1 EVNOYN 17 A e
< =t T 2 - a | O (IE) | 2 BEARHAT |2 S D T\
N /f v y ¥ fH S ,f_;ﬂ_ e 2 & AR
T\ % E:B s ; 4 v v 7| 4 H%%(J——E> 2 2 %EPD%%
7 ﬁ%ﬁﬁ%;@/%/ﬁyg/f % A
° 2= — 3 ~ 2| i -
T ﬂzrsg:}f_ ¥oa v H i Tl2|z2]2
E4 gzrzj:l“}f_“/aylw BE| 1| 0t
PlmRsiIZioiiiam o
H 7‘/*1/751/3 TS SR s g %2
2 - — 3w S - 2
7 gﬁﬁ,‘ﬁé\ﬂm v v 7 R MG ] 2 ’ ;i;gi%%
i& 141/7\/\ ABBAITE Y A7 AR5 ATl - AR =
EL liﬂ:i_wmi%%ﬁl%Eﬁ(m'%2 2
g |E Ig”‘“jﬁ@z %Eﬁné i) 22 N
B R . NI § - B | 2 9 PP Bl it
§ oG T s oW o amr nl 4 B
— f] 2 2 2 | P B
B Bl

- 46 -



3% SE IR K

DD ‘\_,A B ) = % :
o I R | LK 2% =
7 B i [ o [
I A NVF— T AT A LFRwAk 5E | 2
&V F - B L% 1A ] 2 2 (EEEE
= v F — o Lo I Bl 22 R 4 Bl e
I & MV F — F W L ¥R OKE)| 2|2
713 i 71 =4ES 2| 2
oo B M L ¥ O WA I 2 2 | AR A
S S N S S - At Al 2 2 | FRAERRE
B W aEfE ¥ 2 7 o % &% KR 2 2 | FRARB
W% m L ¥ i 2 2 B 4 B ol
7 S 1 NS DU S S - A S a2 2 BE8 4T B
goom ® o H @ il 2 2 B4 B ol
I H 7] Ee ¥ & | B2 2 BEa 4T B
v 7 b7 )7 v LE R k|2 2 BE8 4T B
i % W B |10 I 2 2 B4 B o
oy 4+ 3 vy 2k |22
oMo B R OW R A G| I 2 2 e 4F B ol
=R 2 = 1) k2 2 e 4 B ol
BoORE B M =4ES SE 2|2 W 4 B ol
A La— A4y 7x— A NH N 2 2
- Aok E B # O #\ K Rk E | 2
He % FEOWOH M T % R oA O i HO)| 2 2
e I ¥ a—% T AT AKEmE W(H)|2 2
g |¥ A 7 A & #E b B WKamall2]2
i A T Al e O Gw b H ()2 2 BE& 4 B o
I 0 T ¥ i | 5 A1) 1 i
&l v~ A4 s mF Y AT LK IBREERH | 2| 2
H ) B AR B B
1 #oOE N M "' R R @& ’r’r- 212 CE =i
LA-REEH
g MEg - HHOZ0OHHF— 542 2|10 Hﬂ(ﬁJ) 2 2 B4 B ol
& dey A7 o T %HH |2 2 |FRIERAHE
T ) — ¥ — ¥ v 7 @ I |MaiThiNghia| 2 2 2
A / 7 & I |Mai Thi Nghia| 2 | 2 2
& BF 78 % £ 5 @ & 3 7 — i B (3)]1 1
fma_LéFE'EIéU?AH%L%(D AR | AR PR TERE) 1| 1 Erpits
# MR KRR AR TRk T (M A 1|1 Erhilis
" MR REAL A TR T & F| 2 2 ErhilR
= 1A B WAD BB TS R ) GE SR | R e
. %uﬁET%ET&EU%&IEI%%EJ%%N i oA(F) 211
7 FIREREMOAI M T AR V % ()| 1] 1 L =
- 1 RE B A AN B PR T S 0 ) A 2R V| B ¥ 1 1 CtE
1 RE B M RN B PR T 5 0 ) o 26 VI | 0E #BI11 CAE £
7 BT % i B W B e % H 4
oL o R % BR|E ¥ H|S8
5 (ERTHLEE H ) V=74 Y a—AHH
N R i1 1 i{%f{fﬁ%%ﬁg;;
Bk B O o B M1 1 20 (TR - BT i 1 —
I3 5% i i B 1 ) FEREE D RIEIET
SRRE % 2R (%) 1 1| |BLERRELERE
- i IR OH %)) 1 1 2B AZERF IR IE LT %
_ | (B RALRERE B AE) “‘ﬁ@&ﬁﬁ,’%ﬂo
Ay A I I e
1 = 2 f= 2| ATy
v = £ 5 | % EHE @ﬁ‘fﬁ?ﬁ%g}w%ﬁ}%
; W g gc LT 75 g ; i b
N N BFEH»S I 7 B 5 0 ) )
a )lﬁéz F;ﬁ 3;? @% I %& e %ﬂi 2 2 ﬁgﬁkﬁ%l’%gﬁﬁ}ﬁi%b%
1 - 1 ) | M| 2 2 S BT
2 o 1l 2| |2 B R N
- Ff 2 B3 ARl | 2 2 BEREE L TRV E DA
g | (TR FEREL LA ) BT 5.
T A8 W BE - 0 G R B 3 7 R H| 2 2 Ceik =i
TGS B35 W - B R AR W B R SR H| 2 2 Ceeh =
BB MmO W OB R K W2 2 HerhiERR
5 [ i % FIROH (X)) 2 2
5 G N . S . Pl HO¥)| 2 2

|
S
J
|




(2 7 #HEFH]
(BT

YA L2 AN—REWHEE S X T LYFER AR AR - pRERT - I 2 - AR R
Intelligent Mechanical Systems based on Science, Advanced Course

[ZANVF=V AT L [T VTNV AT A A M= 2 A7) T2y b AT L] 12K
LT, 0%z THBOBHERRENT THEIC OV TES, HT L WY A7 2 2 A8 L T
CENTELEELRAFEE FIET, PHMEHTOY 27 MIOSWTE 2E BRI MEIT 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 —ZTBRIZHRI JE ] i
Advanced Energy Conversion I

BT AV F — 25T BT B AR EREL O BRBE ST I B B BEBIRBEIZ D\ T, MR £ 72 LR
ISDIIGH S DFEFREAT) o FRIHRENETE OTZR B 2 BEHRRAL, MEZRENIC DWW TN S1 7%
BIE»rOHMT 22 HWNE T 5, £D720, HMEOBRGIRHEM 2RO L 720, LM HE
RIS, S SITIZEUERNTE 22 E12OW 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 —ZEBIZRHHEI dr =
Advanced Energy Conversion II

BT AN F—ZHIIBITEBFEE T AL L TOBBEZRIZOWT, BRAEOBA»r ST 5,
FRIZ, BLRIC B R, S X ONREEAE) L AL PO ERE) L OB BT L 2 L2 HEY
ET B DD, ELIRETIVRMEE, LFERIG & € OGP T TR EMEMHT L2 E 12D T
T 5o

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

FITOWMETIF, ENFEEOHEFRE 2 A L TR L BT O AR R LI L 5 A
ﬁﬁﬂ&ﬁ%%%%T%O7J®%W§kLT,l.IT‘@t%ﬂﬁ/FDE—ﬁ 2. WK, 3. T
ML= A Y =i, 4. ALFERSEED i, 5. BNEMITRN, 6. BMBEHKLZETHS,

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.

2 R O# I 2 B KA

Advanced Thermo-Fluid Engineering

B TS TR ) Wk B R OMEZ RO 572012, B LFOREBEHRATH 5\ o0
iRz, HE, #8E, TAVF-REE)>LE EFEOREEIP O A A 7 —OEH)
AXFEL - X b= 2T, TAVF-ORENIS, T2 - RAPLHMRETEX 2K
O, TNHDOHERAPLHELNDL VL ODOBEIRIZONTHERT %,

The objective of this course is to learn the basic equations of mass, momentum and energy

B

o
i
cm

conservation for understanding of thermo-fluid transport phenomena. In this lecture, general
conservation equations for mass, momentum and energy, Euler's equation of motion, Navier-Stokes

equation, entropy equation, diffusion equation, heat conduction equation are explained.

IXRNX -2 AT LITEH

Advanced Energy Systems Engineering
FEOBT)FT &I, WAL, WAEDFI&I, TAVF—ERITYE AV F—5Hll L4
TANVF—T T2 3L LT, DA VF -0k (L 2B oME), A VF—oFfH (N

PABERE L 28518 — B Y BT L EES), AV F - LB (BRETH A E 0 54 L BIHIEA) 120w
Tl %o

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

®

R E

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 I

B L OBOBEOERZ BT HBRIILEL 2 2 ENFREH LI OV THERT 5, D
ZHIZLTC, EBRBEITOLOFNZEROIE L\WVEE L IE L WERGTHA21T2 5 X9 2Hf#E F122o) 5,
EHIZ, BMERNOBIES I 2L —2 a VOREBEZHFERTHIETERE D I 2L —2 3 VORI RRA
BT b

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 ) ¥ — @& T % I & AH
Analysis of Fluid Dynamics and Heat Transfer II

s & BB & S 2 72O BB R, (BT AIIOWTHERT 5. 72, FEBRIZEDE
S OMMFIZ AL N LR TR LT, BN ZEBEY I 2L -2 a Y e HOTBEZ BT 52
ET, WiNB X UBRBENIIN T 5N R M#E L 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 x J ¥ — & A I % A
Instrumentation Engineering for Energy Systems

W BISEIL, BIR 2 @UNZFHI L, #R 2 IR T 2 2 e bihE 50 AT, =4V F—
TEHTEMENDL ) A 74 A - Xy Fa)itER, 27, Q) BNRER, @ L—HFy 77
TEEr, G BEN 2 L0, FHEH - EHEOEEIZOWTEHEMICHH T 50 ZHIEHRIZFHIZEED
R TIE % <, WS, B, ALY, X BT LFL o AR EHOMBELEE 5
DTHb, % BHEFRIIHEFETHEITL T,

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

be using English throughout the course.
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Fracture Mechanics

WEERBIE R I 57 i & AT 3~ & L CEEE & 7 B BRI ) 512D T, SRR R B D %3 &
DNZFER S %0

PR C, B2 EBRIMEH S 5 ETUEE 2 5 IR AR I DWW T H S %,

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 @ ‘HlR B
Advanced Structural Reliability Engineering

R R REDOFEFGIZLEARNT R 7%, a2t - L - BREROBBNE - el eRame N —
AN ERFHIS 2 FEICOWTHERZIT ) o BAMIIE, 20 L 2 2GR 230 5, HkE
- BARMEER ORIl T, fR A GIREEICB T 587 X — & OMESRERI R HUY v, BRFVIKEE B %,
FOSM, FORM BT 5z B =\, bz AW/ EHtERHEE TE#ERT 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.

M B & OB I E N @R HET] AR
Advanced Materials Design Engineering
”‘iﬁwﬁ%?l‘fﬂ?*/ﬁﬂr I, ME&EBEIZLT, BEEB X OB O W TERARIFE & CORE R %
R - KB L LT 258 ORME R EMERGT O 275 B L ORI ET O 720 O FHEE
MEmd & UI%@iiﬁﬁ‘ IR %
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.

i = hn T % Ei R
Precision Mechanical Engineering, Advanced Course

RO, FEHEE, MLHEICOWTH LS. ENEE LT, BERWMOMBENR, BREEE
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The aim of this lecture is to understand the precision machine tool and the precision machining
process. The topics in this course will be introduced as follows; the configuration of the precision
machine tools, design principle and examples of ultra-precision mechanical systems, and ultra-precision

machining process.
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Advanced Materials Production Engineering
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Give an overview of mechanism and evaluation method of materials production.
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Interface Science, Advanced Course
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The aim of this lecture is to understand the basic theory of interface science. The topics in this
course will be introduced as follows: methods of designing composite materials, thermodynamics and
reaction kinetics of interfacial reactions, strength of inhomogeneous materials, dissimilar interface

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

viewpoint of phase space and the methods of statistical mechanics.

V78I TUTILVIERSR HF b At
Soft Material Engineering, Advanced Course
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Physicochemical basis of soft materials such as organic polymers (resins and rubbers) is introduced
to understand engineering applications of these materials. In addition, practical applications in
mechanical engineering including structural materials (engineering plastics, composites), functional

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

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

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

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

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




Especially, it lectures on the Nonhoronomicc control, the nonlinear system control and the linearization
of the nonlinear system. The topics in this course will be introduced as follows; kinematics and

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

examples.
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Advanced Human Interface

FHova—<r Ay 72— X, EEEHIY, JCHERFSE2 AL LT, BGLE % 5 NS
YUY AR L Ao AGESR) L BRSO Y Y v S FRRICOWTHERT A L L DI, BIERO
I—HFUE)F 412D b a—< A7 T2 —RIZOWTiHERT 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
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The aim of this lecture is to understand the basis of optimization theory necessary for developing
more advanced and intelligent robotic systems. The topics in this course will be introduced as follows;
functional optimization, calculus of variations, and actual optimization problems in human motor

control mechanism.
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Advanced Measurement and Control Engineering
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This lecture gives an overview of design methods of control systems using proper stable rational
function matrices. Especially give the parameterization of all stabilizing controllers and H infinity

control.
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Computer Systems, Advanced Course
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This course aims to understand the fundamentals of processor architecture which is a key
component of a computer system. The course will outline the methods and implementation of basic

arithmetic operations, pipeline processing, et al.
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Advanced Optimization Systems
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This course aims at providing basic knowledge about system optimization, classification of

I
E: |

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

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

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

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

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




micro/nano-systems are systematically understood.
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Internet of Things, Advanced Course
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The aim of this lecture is to understand the fundamental methods for improving productivity by

Ei ] A T

10T in manufacturing. Typical IoT process such as measurement, analysis, evaluation, feedback and

control methods based on their relationship are discussed.
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Advanced Course of Industrial Human Resource Development
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Focusing on the automobile industry in Gunma, future human resources are developed through the
course. Lectures related to the history and tradition of Gunma, advanced research to automobiles,
automobile design, IOT in industry, digitization, experience of CATIA, a high-end 3-D CAD, short-

term internship at manufacturing companies, and PBL classes on industry are held.
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Mathematical Data Science for Artificial Intelligence and Control
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With advances in information and communications technology enabling us to acquire and process
vast amounts of data, the importance of strategically handling data based on mathematical evidence
is increasing. In order for Japan to be the first country in the world to realize Society 5.0, it is
necessary to develop human resources capable of utilizing data science. In this course, we will give a
mathematical lecture on the methods of data analysis and machine learning, and furthermore, we will

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

technology and digital security technology necessary for common mechanical engineers.
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Social safety system engineering
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The aim of this lecture is to learn the knowledge necessary to understand ICT, IoT, Al and Big
Data, and learn how to apply them in practice. In addition, the lecture provides the dangerousness and
prevention method of the loss of privacy and super surveillance society in the advanced information

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

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

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

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

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

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

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

for above applications.
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Advanced Lecture on Intelligent Mechanics VI
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This course provides analytical method and control on nonlinear phenomena in mechanical systems.
It gives analyses on linear dynamical systems, bifurcation phenomena and its analyses, and averaging

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

characteristics and reliability of the power semiconductor module required for various uses.
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Seminar in Specialized Topics
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In order to learn the advanced concepts on “Energy System”, “Material System”, “Mechatronics”
and “Intelligent System”, each student selects a research agenda and exercises, such as paper

searching related to own study.
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Experimental Research in Specialized Topics
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In order to learn the advanced concepts on “Energy System”, “Material System”, “Mechatronics”
and “Intelligent System”, each student selects a research topic. The students write their master’s

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

technologies, infrastructure, environment and so on, for a safe society and a smart city.

R B & i B 2 B @ Wt ez -t ARV
Environmental Analytical Sciences, Advance Course
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TOGHINHFH SN TV EIFEIIOWT, ZollEER L ICHEMZ BT 5, 72, RIEDOMEL
TN B 2 3 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.

B Rt ¥ I ¥ H B I * i
Advanced Electrochemistry I

FHOBESALY:, WHALEEZEEL LT, BlFEOL AN F LT N ZADEME LRI OV TIE
JENBLE D SR T 5o
This course provides fundamental theory and applications of batteries based on electrochemistry and

physical chemistry.

B Rt ¥ I ¥H B I Bk ST
Electrochemical Engineering, Advanced Course I

FEROWEALS:, BRALE, MERER ER L L, BRALFET AV F — TN A ERRREVEM NS
DWWk 5, K2, BELOEMRE BHEE L OFEIZEE§ 2 EXFIEEDS X UELALFAIUSIZD
WTIES S %o

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

electrolytes for batteries are explained.
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Fine Particle Process Engineering, Advanced Course

TANVF— B, B L, R4 B TR R HRF 70 A2 S R 2 ARk OB S &
HIgWZ, ALy, aof PREE2ROE L#ERZITH. T2, BFEHSIN TS F /R0
0t 2122V T, #E O+ & O3l R AE S 2 OISR T 50 IR T, koW - by
AR 2 5l S 2 FHEICOWT, EI2LR 505, TOFEBRLREH 2 33 %,

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

MBS0+ XTI % H R J2 i
Advanced Process-Oriented Material Engineering

T U DI, BB ORE S WEOBRICOVTIRRS,, RWT, ENoE2FEHT 8% 702 212
DWWkl § 5o FRIIREFEH EmAR S R R OMBZ B & LHIT %,

Relations between structures and properties of inorganic materials are given. Next, the fabrication

afi—

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.

w7 0+t X B MEE R HE S
Advanced Engineering on micro-manipulation and fabrication

NI R0 F ORER 25 O OIRIEICHV 2 T COMWHEIZOWTH#ET L & b1,
BEDS 2 ES % 720 BN LHAT IOV T O RS %0

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

Techniques of micro-fabrication are also introduced.

70+ XY AT LITEZRSR BPH EiG
Process System Engineering, Advanced Course

MEDOLNT AN F LT O LAY AT AFE D7D DOFERIIOVTREHRT 5o Hr e TOER
IZDOWT LY L)V F =T € & F T 2 FIH L CERiE b~ )ik BT %0

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.

IxI¥—-—70€tXITEHHR Il e
Energy Process Engineering, Advanced Course
LT O ABIVEDY AT AIONWT, BHFELEIILDAVF— - 7 v F -5l




WTHER T b0 £72, BEEMIZOWT, TOREEM, Tov AOMM A, EWERERHE TR KRR
DBHSERINE DWW TIREHT 5o

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

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

REAZ 70t XTI FHH JEE 2t
Environmental and Chemical Engineering, Advanced Course

A HORFIZ T % HIRERBE R E 2 A OB LA R L P Lo B L L THE 2, 25612
RENZE S 2 BRBEREREMN 2/ L, ORI LB %75,

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

on physical chemistry and chemical engineering.

NA F 70« T FHHK Ky #:2
Bioprocess Engineering

AEFHITHERIEATIT ) o MAEwSMEET HW 270 AOFEBELZMNT5 L L ICT O AEETD
72O DOFRE 2 F 5 AR BT SO EFIHTEO IR 225 L &I, FElE, KLEA~D
L LA R BT 5, TV 7= 3 v &l U CREWMIE 2 & o ARt o fHE LRI
WORCHB T2 £ LB, INHOTENMBEAEIIOWTEET 5,

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 FEE 70 € X F R RE HE
The special theory of molecular design process

Kilgkld, Moo 0F K+, AlEOZZOOLFWE (bet, &k, &30 8), BEEL
FO72ODOMBLORRFFHFETEIZ OV TORMBEL HIFL ¥, WRBITZONEICHET 5w L%
A, FERETROTHLWVWET,

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.
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Practice on Teaching and Experimentation in Chemical and Environmental Engineering

BE 70 A TAICHT 250, HEMr e BL, BRI 0 A TFEOKSHTLIEL SN
5E, AT, RHEEEZ BT

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

Engineering

R B B 8 T % % @ VR T
Environmental Engineering, Advanced Course

AEHBRR O R & NIKRBEEBER &0 L CHLL A 2 128 23 U 5 BEAK LBl D 3% 5t - TSM’E@ﬁ%ﬁ*"‘
EISHIZOWT, WA RYBER LI BT 2 A bsae & 155 72 S DN EERR Y R\~ R BUG %
FORBELH#RT D, INOEEE 2, HEHRET IV (ASMs) 261& LT, EWHnEE Jwyfiblib‘
F BB TR R EREHAOIGHIZOWTHERD, 512, RHOKEELEN SN 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 fHiE
Environmental Biotechnology, Advanced Course

AED OFFOBENAERRCBERE I 2 B L, TN 5 2 IRERE R EOIGH T 5 720 D4R L Fik
2R o WP, AU, WERER, —AVF AR, A A & A A R M L OV THUE L
INOEEMEL LT P2 EOERBROKY IH %ﬁﬁ#?‘éo

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

environmental engineering field, agricultural field, and medical field.

B & M #® I % % @R ANE 1 i
Structural Materials Engineering, Advanced Course
a2 7)) — b OEMERRE OB LIS 78S L O bR ORIETTEIZ O W TH#ERT b0 I
2T, aryr )= hOMKEIZOVWTL#HFRT 5o
F—T— 8 AN, WBEIGT), HOWE, RRIDUE, 20— 7 OO, mRME AR
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.
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Advanced Structural Analysis
REFTIE, RENLEERTFEDO 1 DL LTHLN 2 HEREREIIOWTHERT 5. BAEMIZIE
FIRERFEOERNL, 7T —F HEIC X 2 HRERTRAOBERL, I —kIGEXOME, €L TH
REREDO/OD T T T I Y TEAIZOWTHERT b 72, AREREZH W72 O O RfiEfiF
MEBNZDONWTHHNT 5o

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

£
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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  BXIZSESR I
Geotechnical and Geo-environmental Engineering, Advanced Course

FE ORI, TS, WETRICHET 2R 202 LT, b - BB LIl § 2
R DFEFEIZOW TR %,

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

Disasters related to Geotechnical Engineering are presented.

i 5] 5 Z i
Soil Mechanics, Advanced Course

Wi T4 2B B 4 DFJFBIRITNT & A EDI R OWME - SR ERE & L TERbL ) 5.
AN F O R, D, WIROZEE) (RE AT B 2EFRERICI28EHEICLID Y I 21—
N AFFEE#ERT L. KHROMRLZ RO L7202, L ERERE T 7T 4% FH L 7-[HERF
P GREIZEBICSEHSRIN) 2% 5L 512, ZOREELOMIUIED 2T ER L 507
TVLEYT—a YRRDOBRIZLI) i,

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

e
3

< R

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

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

XK B R OB F B W e E—
Water Environmental Science, Advanced Course

RBAAEH TS 7077 503 7HERH TH 5K TIE, KEDRD 5B & K EMEOY T
LRI A T = AL ZEFL 2035, RGBSR KERED 7o 2 L 2ofkar - PistHizo
WS, FRARIIZIE, I - AR BT A BREE & KERMBEI LT, KPR T Ta—F7T
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In this lecture, which is the one of main subjects of the educational program of department of
environmental and engineering science, mechanisms of water disaster and environmental problems
are discussed on the viewpoint of hydraulics and studied the solution method of those problems.
Especially, water disaster and environmental problems of river and coastal engineering and hydrology
are lectured. The understanding of mechanisms of them with regard to the global warming and

countermeasures are described in detail.

IR e X b2 F7 K #Z
Environmental Hydraulics

ML AR EOKBUZ BT BK, 148, WEOERE, KERBIARD 2 KEHRIZOWT, ZOH
A 7 ) v, KRBT TOVIESE B X OHUESEAT THE IS O W TS 50 & I, BURILEL #E
TRPKE, KE, WIS 2R, BRERIEOEFEL BT 5,

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

environment and applications to transport and mixing in rivers.

xK ® # = T F &I BfE
Disaster Social Engineering

HARKEFIZ L 5 N\BHELRAMET 57200V 7 M IZ oW TR § 2. BARMIZIE, HIslh 5ET
), BEEEETE, KEHHRS AT LA, VA7 - alazF—Tary, NZF-F3y 7IZonT, BUROHE
R IOV TH#ET B,

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

natural disaster.

 m - X B L ¥ H R * E
Urban Planning and Traffic Engineering, Advanced Course

HTREE L dtt s, B, LEFORHERG LIV AT AEMOL LTI boTHY, e
DFEEED SAHE A 7 = XL OIEHR, TIUIED N =5 VT AT L5 OREHEZEIZ DOV T OIEREH R % fal
ST

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

sociology, economics and engineering science from various points of view.
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Aerosol Engineering, Advanced Course

TANVF =LY AT B HFEET DR ORI L Z ORlil 2 5 IZBRERLHH & Ui 2 NE &
LT, SR DFARREE, S h 5 OBk 708 - BTG, RO EIROFHIT &b L OHae
KT ORI HIZ OV TSR b0

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.

e B IR ) T 7 = BH EA - FHE E
Environmental Combustion Engineering, Advanced Course
EEBE O P TIRAEEDPR DL CERMORY bV vhkzE 7)) — VICHHAT 5 720 I HE R K
NOx PRBEBMT AR ISR BERAR, BLAEEty, 4 U ABl, BREd 2 & o Z BRI L T,
FREAM R, Ve, EH EOREIZOWTHERT 5. £z, mikmibe Bis LBl 2 835 5.
This course focuses on recent coal combustion technology and is lectured as follows, fundamental
of formation mechanisms of SOx and NOx in fossil fuel combustion, the NOx and SOx reduction
technologies, dust collector technologies and the harmonious flue gas treatment technologies with

environment.

REASEEIZHINESR I Il R - OKEP - HE T
Special Program on Chemical and Environmental Engineering I
RE 70 AT L EOMES I T 5 5%,

REAAEAEBEIZSNESRZ I B FIL
Special Program on Chemical and Environmental Engineering 1I
RE 7O AT L OEOMES I T 5 #5%.

RESEEIZHRAESR I RNH FI55 - FHEE ¥ - R |
Special Program on Civil and Disaster Engineering I
HAFM T - PR TS X N2 0RES I 5%,

REAEEIZRHIBER NV T-H EERL - E) 0L - R EE - B R
Special Program on Civil and Disaster Engineering IV
HAFM T - PR TSR X N2 0 RESH I 5%
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Seminar in Specialized Topics

BRI, BRSO, —AVF—HRAN, ZAVF BRI NS X, TANVF =T AT A, GrHE
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Experimental Research in Specialized Topics
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Theory and Practice in Electronics and Informatics, I

BFIHREGHEMOM TR L 257077 Iy 7 M, I —FHEMIIOWTHELRT %,
12, Windows X—=Z2DC7 U7 T AL DWHY I ab—2a Y REHEATE £/ 2oORHAT
b B EMIEIEEEN Y —VOJEH, BARREIEHETFRICE LT, El» 5 FEER T TOHMOREGEZ HIY
EL7CHRETT) o

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

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

EFHEHEIER@E I A il
Theory and Practice in Electronics and Informatics, 11

77 7HEE, BB FOERELE 22 L LTI SN TV A3 HTH L, ZO#EFRTIE, Fibo
MR T B LU 245 LT, 77 7HGROBREN 2R Z IS 5. K2, 797, AT 7,
KR, HEEE EEEE, vy v, B EOMERERNLEEIIOWTHERT 5.

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

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

EFHEHR - -BEFNEERI “HHE
Special Lecture on Electronics and Informatics I

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

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

science. The lecture is offered in intensive course style.

BETFMHE#HR - BERINBEERIL ®HA
Special Lecture on Electronics and Informatics II

BRELLY, BRIy, BLUOBHSHORIORERZELZFTEZIEL Y FIF, #3835, &b,
A e 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.
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Electromechanical Energy Conversion

AT, HIEEROETY > 7 L BRBIHEBLRR 3D CREREICOWTHER T 5, FFZ, HIH%
HETHCADICE 2 Y 3 ab—Ya YBGEEZTT) o RFTIE, Za—F )0y b —271230 CHBEL
HIEEEDIEFEIZOWT, ZOINHEZIR THIT %o

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

networks, including their applications.

x F N 4 X I 2 ¥ fEsR 15 - =il K
Photonic Devices

RIDHT INA ZLFHEMIZ OV TR T 20 BAMIZIE, OF N1 AT BUT 5 A 4 2 FEAB,
QFHERET N A CBAAL v F, HEREE 74 0M5%E), ORMETNAZATE (74 b=y 74
W7 &) IZOWTHEHT %,

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.

X I L7 B Z T XEHR s - T3 BIA
Optoelectronics, Advanced Course

SeHfE, BEHRAHEIC BV TEELREH R TA T IV 7 ba=s 27N, 20E, FH, £
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.

E F M ®B B I i
Solid-State Physics of Electronic Materials

IV MOy AFEETEELEH ZH - TOLET TN AL, BEFWHEELT /N X L@k & A
EYIL 7 P a2 ATNA AIKRIITE D, KH#EFLTIZ, NS TN ADRIEm % WFFER = /4
L, ZNn5oFHELEz#R T 5,

The electronic devices taking an important role on in electronic industry can be classified into two
groups: (1) electronic transportation & photonic devices and (2) magnetic & spintronic devices. The

aim of this lecture is to introduce principles of such devices and corresponding recent topics.
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Solid State Physics, Advanced Course

EREO R L ISHIZOWTHERT 5. HRMIZIE, BRoGSREE, N NG, FEHR &
SUREBIR, CFARRE, BEER L S0 TERT 5,

This course lectures about the fundamental concepts and applications of solid state physics. The

] i

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.

BEF 7T N A4 XTI 245 R I e
Electronic Devices
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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

BEHSR Z STIEM T 7 A0 b &SRO TEEEME T 7 AV ICELRILCER A ZIREL, €0
WERYH Z#ERT b, $72, 77 AROFHNE, A 4 VIESCIESE, B LOKEE % &Ly~
RICHEZ HRT S,

This lecture deals with ionized gases such as weakly-ionized plasmas including discharges and high

®
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temperature fully-ionized plasmas. Their properties and physics are discussed. Plasma diagnostics, ion

sources and accelerators, and fundamentals and applications to fusion engineering will be reviewed.
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Wave and Information Engineering, Advanced Course

WEATA T THLIEBEORLFCEHEMLFELE LTBEET 72012, EROEEHGR S 13
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The aim of this lecture is to understand behavior of electromagnetic wave for advanced information
engineering. The topics in this course are theory of practical analysis on electromagnetic wave, finite

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



£ im Bt B T N A4 XK
Advanced Device and Metrology
B FEORLEL 2B L TN A, FRZ, w7 NA A2 BB T LA BET 272012, &
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To understand electronic devices, especially advanced devices based on electronics and informatics,
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this course covers current and future technologies for electronic devices, processing and advanced
metrology. Then, the practical knowledge in research and development of advanced devices are

obtained.
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Material Science Advanced Course

RMHTIE, K ORI, B BEEMYE <AFT =040 A%RY, EFHHER L
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This Course lectures on the surface/interface science, magnetism, dielectrics, and multiferroics

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

presented.
¥ ) 3 Y] L ¥ e Rk

Physics of Photoelectric Materials

T WEOMHEAERIZBE T 2WHL L ICHIZ O W TR 50 67 - BRI O RERED S 6 - 1k
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This lecture gives an introductory treatment of the optical properties of solids. The fundamental
principles of absorption, reflection, and luminescence are discussed for semiconductors and dielectrics.

Examples also include optical devices.
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Computational Intelligence, Advanced Course

MR R O R E 2388 — VBRI OWT, TR (N XPERR, ROHEE, N
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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.
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Electronic Engineering, Advanced Course
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This course lectures on "'magnetism" in the categories of basic principles, characteristics, and
measurement methods, which come from electron spin. In addition, principles and structures of
magnetic devices (magnetic recording devices, permanent magnets, etc.) are explained with historical

backgrounds and practical examples.
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Micro-scale Computer Simulation and Nano-metrology
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This course provides nano-scale simulation technologies that predict properties of materials and
interfaces from atomic or molecular dynamics, and also provides materials informatics technologies
that enable us to design excellent materials by analyzing simulation data. Furthermore, as for Nano-
metrology, the configuration and the image information of a transmission electron microscope which
has an atomic order resolution will be lectured and then their applications for fine structure analysis

of nanomaterials and nano-devices.
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Modern Physics Intensive Course

BRWHEFZEOHm P S, ROT—<IZOWTHE, #RE1T).
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The following research fields of modern physics are lectured: 1) theoretical study of d-electron
systems, 2) theoretical study of f-electron systems, 3) theoretical study of low dimensional quantum
systems, 4) theoretical study of quantum spin systems, 5) theoretical study of crystal growth, 6)
experimental study of optical properties of matter, 7) experimental study of atomic structure of

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

®

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

algorithm, plane graph.
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Information Theory, Advanced Course
L — b EAHE . ERER & MEt T 2= N OUERHRIER 5 IOV TR T 5. L — P EABEERTIE
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This lecture discusses rate-distortion theory, information theory and statistics, and universal

%
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source coding. In rate-distortion theory, a fundamental limit of compression rate allowing distortion is
introduced. In information theory and statistics, type theory, large deviation theory, and hypothesis

testing are discussed. In universal source coding, LZ code and its optimality are explained.
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Computational Complexity, Advanced Course
HEEB T 584 2ERLHERFHEOMBEI S LT, TORE 2 KE L, T&b% Z O] % i

COIRELTDHEHMPAE)&FWLNIITLILEZHIETAH TH L, SHEEHRICOVTHRET
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This course studies the theory of Computational Complexity that investigates the amount of
computational resources (time, memory, etc.) needed to solve various computational problems. The
topics includes: models of computation and complexity classes, P versus NP problem and parallel

computation. Some advanced topics will also be covered.
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Programming Language

FROTUTITIVIEREBLOY 7 My o 7 TR REBICL T, frEREOEWR S G, T A
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A gentle introduction to parts of proof theory of propositional logic and related aspects of lambda-

calculi for the Curry-Howard isomorphism, following the undergraduate course of programming




language and software engineering.
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Software Engineering, Advanced Course

AT, & CICHHmEZ b bW ABGEERA O EFEH R 12OV TGRS 20 BARMIZIE, 4 —
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This lecture is about the basic theory of formal methods, especially formal verification techniques
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using temporal logic. In particular, we will explain the basic theories of automata, computation tree

logic, propositional linear temporal logic, and model checking.
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Soft Computing

V7 ar¥a—74 vy, Bilza—I vty =7, #ER, 77 V4100w TER, I
5OFMIEDSCFRET IV, G, 77 A5 2 TENB L OREICTEICOW BT 5 L &
HIZILHBI, w0 Py 7 2 @EHT b,

Learn about soft computing, especially neural networks, evolutionary computation, and fuzzy.
Predictive models, classifiers, clustering techniques, and optimization methods based on these

technologies will be reviewed, with examples of applications and recent topics.
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Information and Communication Engineering

BEREE EDOZCOEFORDOEREMY T 7201882 7 4 VI HERIZOWTHRT Do N
F—T—A, Fx¥TxT, Nyl T 4V ORERBORAN LT 2 FE AR, BERIZEhE
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The aim of this lecture is to understand analog filter theory which is very important theory

to select a desired signal from the communication line. At first, mathematical analyses of the
Butterworth, Chebyshev, Bessel filter are given, and design methods of these filters are given. Finally,

circuit designs of these filters are discussed.
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Information Security, Advanced Course
SHEOERPRAEFNL ML F ) T4 HMZONWTT O T T IV TR Z DL FESR, FFICH 5

FBEPRR - B 7V ) X A WS R ELRE TN, BLXORFOT 74 N —REHN A T -~ LT 5,

This course studies some up-and-coming advanced technologies on information security with

FH &

programming. Topics include basic cryptology, cryptographic algorithms with fast implementation

techniques and the cutting-edge privacy-preserving technologies.
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Neural Computation
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This course outlines how mathematical and computational theories and techniques provide novel
insights into neural sciences and brain mechanisms are elucidated based on them. Specific topics
include machine learning, neural network models, state-space models, and drift-diffusion models. These
theories and techniques exemplify the exploration of computational principles in the brain and help to

understand relationships between neuronal networks and behavior.

HMOH OB OH O o E O R JINE 3%
Knowledge Information Processing, Advanced Course
Z L OBWFEOT IV T) XAZEBORELIZEDSNW TV, R#EFKTIE, RELEFEO—>TH
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Many machine learning algorithms are based on optimization. In this lecture, we will explain
the basics of mathematics necessary for machine learning, focusing on duality theory, one of the

optimization theories.

Nz - r R OE W
Pattern Recognition, Advanced Course

%L O3y = YBHOT IV T XL IZBEBORBALIZES T WD, AfERTIE, RELEMO—>
TH 5INPT IS DR B OB 2 R 5.

Many pattern recognition algorithms are based on function optimization. In this lecture, we will
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explain the basics of mathematics necessary for machine learning, focusing on convex analysis, one of

the optimization techniques.

[E] & 15 # T F yNENIER
Image Processing Theories, Advanced Course

B GEEITCOBIM IR > TR 7 — ) T2k E . BIIZ X 2 3WITHNT DIEREIZ 2% > T 2 4
R, TNENOISHIZER LB TREICHRT 2,

Fourier Transform, which gives the mathematical basis for image restoration, and Projective
Geometry, which is used for 3D shape reconstruction from images, are lectured. They are practically

explained using real examples.
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Imaging Systems, Advanced Course

W5 AT L2 WS 5 O DERTH L MIFHITAR EEGELBRIZOWTEMLZHEAT L L LD
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Optical system and image processing system are two major components of imaging system. This

®

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

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

computer systems.
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Quantum Computation Theory
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This course provides an introduction to the theory of quantum computing. Topics include quantum
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mechanics of qubits, quantum circuits, and fast quantum algorithms, such as the quantum algorithm

for factoring.

w7 OT I EREHRR BEA ik
Advanced Topics in Programming Languages

BB 71 7 F X v 75k Haskell O 720 OIEFEBIERIZ W TR T 5. A FHE, B, BE&E, €
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This is a lecture on the foundational theories for the functional programming language Haskell.
It includes the lambda-calculus, type theory, category theory, monads, rewriting systems and their

semantics, using the book "Types and Programming Languages' and related papers.
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Modern Mathematics Intensive Course
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The following research fields of modern mathematics are lectured: 1) mathematical analysis,
mathematical physics, 2) stochastic analysis, 3) applied analysis, differential equations, 4) number

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

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

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

applications to cryptography.
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Algebra II, Advanced Course
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This course explains some basic theorems in number theory and gives their applications to the

3
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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 # i I B IR SR
Algebra I , Advanced Course
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This course explains some basic facts in elementary number theory and their applications. Through

®

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

topics will be presented as applications of elementary number theory.
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Analysis I, Advanced Course
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Quantum mechanics describes the spectrum and scattering phenomenon of the systems of atoms or

®

molecules. In this class, we study the basic analysis of Schrodinger equation, which is the main topics

in the quantum mechanics.

)i #h = i I M —%

Analysis, Advanced Course
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Starting from a question “What is the delta function?”, we introduce a basic theory on distributions.

B

We then study various methods for solving differential equations whose solutions develop singularities

and investigate the properties of those solutions. Construction of the Green functions will be useful.

7 # = i E] I 30 75 7]
Analysis III, Advanced Course

BB L 2N OETHFEANOIGH L IZOWTORRKN L TOBBZHEL T4, MEr L
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Give an overview of mathematical foundation of quantum mechanics. Understand the basic
concepts of quantum mechanics including bras, kets and observables. Understand functional analytical

formulation of bras, kets and observables in quantum mechanics.

=
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Functional Analysis I, Advanced Course

R TIIM HRRRL I % AT § 5 72D OB T 2 BRI F OMR LT H o /N F v
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This lecture is a brief introduction to functional analysis. A theory of compactness, completeness,
Banach and Hilbert space, contraction mapping and Linear operator is given. Their applications to

numerical analysis, weak form or semigroup theory for differential equation are introduced.
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Data Analysis, Advanced Course
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This course provides an overview of methods for multivariate data analysis. It covers the theory
and its applications of multiple regression analysis, discriminant analysis, principal component analysis
and so on. The main objectives are to understand basic methods for handling of multivariate data, as

well as exploratory and confirmatory data analysis methods.
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Thermodynamics, Advanced Course
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The aim of this lecture is to achieve great understanding of thermodynamics and to cultivate
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 ®H ¥ 2 B W 5l ik
Quantum Physics
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The lecture concerns basic theory of quantum mechanics. Several fundamental techniques of

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

discussed.
W OBt B B OZFE O ORI SFH SR

Statistical Physics I, Advanced Course
B R OFEEZ P, MEMHFEII BT A4 O E 5,

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

through analyzing some simple models on the basis of statistical mechanics.

M oM B E F F
Material Physics, Advanced Course I
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In this lecture, theoretical foundation to understand the physical properties of crystals

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

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

behavior of matter, antimagnetism, paramagnetism, and ferromagnetism.

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

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

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

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

reactions. (2) Structural analytical methods.
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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

FIZFHNP LR A2 T, WEFOREETTE2S N E Y 7 AR BOHERT 5. limO PE vy 7 A
WAELED L. HBROFFMIIL INAZSHT 52 & REMOWH BEOBPENIEIZOWT, D,
SIGH T THELY 20 WY LTOMRBRIZT TR, TNHAED L) IEH IR TV S 2EIC
Vo TWbL2E TilRT %,

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

applied and useful.

B2 49 > F v v 71 I Pk
Science Intensive Course II
BAFHIREPSWmEONL 2 EDE WV 1 KHEBBR 2, MEITNIFHERA»OHERTHI LT,
1 KA BRIZOWTORCER L JSHT 2 .
The aim of this lecture is to achieve great understanding of the first-order phase transition and
to cultivate applied skill of the first order-phase transition phenomena. To achieve the aim, the first-

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

B 2 4 > F v v 7 I
Science Intensive Course III
FERDN)FICEE T AR THALZ I E R ERICL T, AMEROEE) B & O EBE 2OV THR,

In this intensive course we discuss the elementary dynamics of rigid bodies and the concept of

iy
=

%

angular momentum.

B % 4 > F v v J N SFH FESR
Science Intensive Course IV
Bekn AW B OFEE L L2, BRBHERICBIT A2 Ol kR £ AR

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

B2 49 > F > v TV 51 Pk
Science Intensive Course V

HARF O A 20 B TS AMETH L LY PO E—1ZoWTERT L, ZHHICBITL T b
0¥ —OYHERICOVWTORFLZEDL L LI, T oY —%@ L TE,U LD S BARFD
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This course will focus on Entropy, a fundamental concept appearing in various fields of science.
Variety and universality of entropy in several fields such as thermodynamics, statistical mechanics,

and information theory will be discussed.

B2 4 > F v v TV FRE R
Science Intensive Course VI

DR ORTWIEL, EOROMMERZERT HZ LX), SRR R L b
MEIICHFETE L 2 ED% 0. AERTIIHROEIGRIZ O W TLER/NNROHH i 7212, €05
¥, A OWERTFE D BARRY 225 AN OEH B2 /875 %o

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

of group, several applications to the study of molecules and crystals are explained.

B Y 4 > F v v J W R EHET - 2 MORER
Science Intensive Course VII
$%&fi G EWME DY T3k & 2 0FEERTE, B X ORI L ETEANOISHIZOWWT
WL DOWFEG % 2T % D3 SR 2179 o
This course lectures on the optical property of materials and its experimental details. Practical use

for the magnetic and medical engineering is also presented.

(AP R BE R E ]

(FEEFEEFH)
D -BERXNLVNT Yy TEEEE HIGE fi - AR —RR

Advanced Practice in Instrumental Analysis

NMR, BEoHrOREREHR, SHEIZOWTHMIT 5. ZOHBDH L IZEREOHRILEY Ok 7
MraeB 247\, FHEOFERIRE, 7 Y BITEZ HIZ21T %,

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

learn the basic operation of machines and the analytical method of the obtained data.
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Practical training and exercise in skill development of CAD/CAM

CAD v 7 b7 =7 Solidworks &l L T, ZRICiGIB L URETOEARIZOVTOAFVT v 7%
T RHZODERFEEMHE TH 5o AFEE TIE, TENELRLE, A7 v, H#, 3D ET) ¥ 7, KL,
B, ~SHEAHE, 749 b, Totkry 70—, NI X M) v 7EIONWTHESR, ZIRITET VOB
ZVER LI 2 3L 720 OFERN R A XV & ZOHREBRT 2 Z LA EBOHWTH %,

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

models.

7O 3ICTRAXNT v TERERE i %

Lab for Advanced and Practical Computer Programming

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

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

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

RISl - 3 2L —2a  ZAXNT Yy TEERER VESE S - )l M - B R - AR I -
B B

Practical training of measurement and simulation for environmental research

HABRERLE 7O ANTREZHA ZBE 2 ETVEL, Y 32— ard 272010 8ER
522 —8 —OFHEREERHEROFMICLE R T — 5 2155 20 OFHEHIHAT 2OV T o3k
BEAIT)o

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

chemical engineering.
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Fibro-bioengineering, Advanced Course

RERAITIM B RIRE T, AR AT T AF v 7 REGREES T2 08K T 5 7-0121%, &
TR Wk L OB TR CRER T OB X THBRT 2 L5 DD 0 RHFKTIE, PO
WM, 87 4 70 A Y8 VN, FE]T TT Ve EORKE T ORERY M & AEE OB ER,
INAF AT T AT v 7 B LOCEGEEE O/ E - W, B LRSI OW TR T 2.

In order to develop eco-friendly materials from natural biopolymers, biomass-based plastics, and/

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

and biodegradabilities of biodegradable plastics will be presented.

£ T bt} # S B 7
Partnership of medicine and engineering research

COMETIX, THARPEEROEM B OMIEHEHH L ORFTOMIEHRIZOVWTTLEL L,
A L o#EEoOW R T A 2 LR L, FEEBOMBERO 7ot AR B L 2 L%
M35,

This course aims the understanding of the knowledge formation process in the interdisciplinary

ik

b

;

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.

EE TEEEN FRaEOYE L EFRR B - fER 1B
Physics and Medicine of Heavy Ion Therapy for Cooperation of Medicine and Engineering, Advanced
Course

TSR - AL FROMILFOIERE, € DONERFFFALE - EHEDEFEIZ OV TEL, 512, £
NS ZHMH LI NEORED A A= 2 7 iGHRORERE & E I X 2T ROE 2 )7 2 %5
INSHOMELELT, BN FHIGEOMEL KRS Y 2RI €L L2 HNET S,

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

concept and essence of heavy ion therapy.

E % % = Gt B # # 45 & e B - SR 2
Measurement control in medical physics
ELFOEBEICOWTHERT 5o BAEMIIE AT LEZ & OESBEWEE 2 FIH L 72 N Lhkds o 268
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BIANVF—AF - nflgd LRS- [BERSBHEAD

This course lectures on bases of medical engineering, specifically it lectures on a basis and recent

medical science and technology.

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

# & B ® B Hh #H I
Comprehensive Intermediate Japanese I

S ITN

P L NV OLEZHAZRTRRNZERT 5. dHET, B NV OEEHE % v CIEMEZ 3T
BEEHTELL)IIT H. HARIC XA EROFTMEEN ZED, 23a=r—2a Y iBEZHERT 5

CEIZED, RELCBOTERCHIRNE 2 575 {AITA S5 HARRRRN 2T 5. SUSX ) HE%R
PP TRRET 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.

w e

& B ® BB % # I

Comprehensive Intermediate Japanese II

KA &

P L NV OLEZGAHZ B TRDEETRT 50 HDET, Bl L NVOFEIEHE 2 Fv CIEREZ
HEERTELL9129 5. HAFICL2EROTMENZED, a3a=r—2a YEhEERT 5

ZEIZED, REEICBWTERCHIRNE) 2 5% AT 5 HARGERR 2 %S 5. SHICX ) HEL
PR 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.

# & B ® B L #H I
Comprehensive Advanced Japanese I

KA &

EMHRL ANV OFBEFZFRIZ, EMNRFEICLER AARFOHRE S 51X, 72
ST 2B &, HAERENOBBICLE L 25 SE R HAFROBTRZX %0

| RO
This course is for advanced learners of Japanese language wishing to brush up their skills
necessary for the latter half of university study and life.

# & B X® FE Lt #& I
Comprehensive Advanced Japanese II

% AR

BBV ANV OFEBRE MG, B RER LR HAFORREZ S 6 I12fdd, 72

. ko
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BICHEF A BE, HARMBENOHIKICLE L 22 5E 2 HRFERDOBFREZ M %,
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.

[Heffi~x— 2 4 v b RFHH]

M o) T (57 i ik 1E92
Management of Technology

D7) OFIEDTHNFFR, BETHRRMIEOLEF IR T LD L HVE§, BETOWNIEMIEEE
F95 LT, Bf#EE (MO T) OREIIVUHDO LD TY,, K#EFRTIEMEIIBIT 5585 FE Ok,
WHERSED 7a -t 2ADH ) 75, WERIEDBRE MR L CFHRICH NI 2 B0k, HHViEIh
ZFHROHAMPMEOHERNTT L TEHEDO TR R E T, bbb, ke &%, Wiz HFHHE
fbETOTaLRORFEMLM LS, H L WREFIOMEZ B L T 7o 0Bg % 75 - g - FE
T35 HEme KR L 72 DT RFEHLETIEZ ) LHMREOEARNLREZ T EEHHEL T
ZZAEZHIBL OV E T3, FRIC, MIERREICE 2BFENMECRI M 2 HAMICHFET 2 2 BHigL
T, WREREMLIV. 72, BAENREROMERERAELZ N7 1 20y ¥ a v bEEohIc
By AnEd,

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

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

% = T = i B g 5
Industrial engineering for production activities

B THEL V) S RERTHOYONL D, 22T ) e LA COEREREORFN
B ELDTE D J7 2 F LI BE 2 RO 22 HIWE LE T, E'ﬂ% B OEREIZ BT, B, AR

— N —DOREZMAGDEZHREL, ASWVE) O b O %, G L 72w rwhE & <EJ%&T7”:&)O) e
OM(I&)%O<%%%%%D ZDOI2E, VAT ANREFEIIEOSWTIEZRE, Tz
FERER LT BIICEEET 5 2 B ETY, BlG, AEEH, WmEEH, oX NEEL EOER
MZRZR T EBMTEEZEH LT, 74 iz dos LEETREOREN 21T, &EHL 2T EE %
BRICEIA L, €2 CHET LS LI RMEOHIIZND M2 & T, EEY AT LD, i,
HHZOWTHE L £9. 612, ZHIBEL T, HEOBREHR TOWH Y A T 2 OfGEIbIC £ - T
BOMREEEOLFETH LT TIAF - I ATV A FOBMETTEOTEBLET,

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

Management) which is management method to improve the efficiency by the optimization of inter-




enterprise logistic system, is introduced.

il

1 > 58 - ¥ ¥ oy 7 e
Internship
BB NTER L7 2 EZERMIEH T 21280 729012, BB M 9 -y T%

\

&Y

1790 FHDOTA T AD%, A 07—y TRITW, BREZHME L ZITORE - Fmzr s
5,
E#H A4 > 2 - > 2 v 7 EHE

Long-term Internship

15 L 72 2 R B W CEERIIER T 212859 72012, FHHEL2EO T3 r AREOE
MMOBEIZB T4 25—y T247). FRHF L LTI, £EIBT LY —, MBIME, %
EEHIZOWTHET 5. AT, IREEOBEBIVZITOMBKIIIL LZHLTHOHE 1T
IRIBEEFEDOIHLE L k& 2B EE LN T 2 2 L 2 RFB O, mEMLMEELZRE S
WRICEESETHELZZITORE - Jmr kst 5,

B2 W R O X B & izl
Scientific research presentations

W7ER RO FFIIIERER E R A Y —HEP DY, BRIIERL L 0HEARN 2 HRIEE L Twb,
REFCIIERRBROIRTE, NEREFELREAEBI LIV FIMFITL L2 HEL L, MXTH
FESEICB I A REFOMICE £ 12, HMOEHTIZOWTOMNT %, 72, LA bRARI, Bz
X EELILZOD ML= T 1T) e AT A TOmLESE L L, —RFREPEBERHE CHRED
BWFEREAT) 72O DEBEED 2179 o

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

a practical training on the writing of technical reports, reviews and research papers on chemical

topics.
a3 2244 — 23 r AL

Practice on Teaching and Instruction in Chemistry and Chemical Biology

WH - BEHOFEEROFEFMD 2@ LT, )R KMEELBEENELBET 5, ZMIZXD,
PRI % o eI D E R FFEAF NV /L ENTE S,

Through the assistance of experiments of bachelor course, students will acquire easy-to-understand
and reliable teaching methods. This will enable them to acquire the teaching skills they will need

when they are in a leadership position in the future.
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International Communications I

SHELN & 1330 L CHFICHUD) #1602 AM &2 BT 5 72012, EREChHLIFEOIIa = —a v
AE/) B L ORALOAR Z BGT 5720, —@HH L (1 EBRELL L) Ost oS R ERis
BIFBHME, 723N BT 2FEHEEDTIRTLUMER BT L0HMEL1TS  (EH 20 Kef) . BHE
TlX, WHNOFEERLHE, MRELDOKRERTA ATy vay, =747, EATEENOSIN,
F I OFMEBINC BT 5 F8, EBROWTNAIZAT) o &I, WHER TERIMENE 2 HERET
FERIEDL (HHE 8IEH) .

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

their experience.

EEI3IIzizF5y—2arl #HA

International Communications I

SYEIN &1 L CHESRICHUD D 2 MM A BT 272012, ERETHLEFNIIa=r—a v
RE/IB L ORI L BT 5720, —EEPl L (2AMBREL L) O bR R KA eI
B BWHE, I BT 2 EEBE DTS 2B B T 20217 (8 74 M) . s
T, WO ERHE, MAELOLREIRTA ANy ay, I—74 7, EEAEENOS,
F I OFMEBINC BT 558, EFOWITNHIZAT) o R, WHMERTERIMENE 2 HRET
FEFRSEL (HE 8 K)o

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

about their experience.

8 ® 5 < W E Y x X 2 371V NI i1 I o S /A O S
Business in Engineering

KRR EDPOIRIESINEIIC L A2 T A AR 0#FE THRF2E T, dDOLD
EVRADERIZONWTER, T/, MATEIAAZEML TWAEEDHE Liindv, ERH
TAHEHT, Fa— VKK TERET 2 MM E R 2720 DK HET S,
MARRHH 1 2024 FEERTH T T g

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.

*This course will be closed at the end of Academic Year 2024.
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Advanced Lecture on Entrepreneurship

M E BTN O W TR L 7218, EROREIET — 2A0MIHEH - RMFEFA > 55515 HF %
B2, FEEZWIDBL LODLEFHFIIOVTHERT . 72, HAOZTHEDY - X2 YT A AL
DRTBI2DDT T MEEIZOWTHE S 5 LI, BRLALEVAZRETVOREEZZHEL T, 3R
W 7Ly T—2a ry FECOWTERT 5o

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

discussion about your business model.
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(BB T Im R H )
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Bioethics and Legal Restrictions

B ZELRFAL T2 ), BEROBEIZ 2T 5 TFo T E ATV ERWZ ATW ),
FOREZ WA L TN LGB OMGRA D 5 Lo TWDL 4 OFFER L T LW, KiEFED
HATh 5,

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.

BB E & B - E & f7 I B A
Medical Ethics and Related Laws

AP DR\ LB AR B L B & O 2 208, BRRIEE S L RHAERIC BT 5, RFE
FEZ L L TOUEARCMBELEOMEZ Y 9 o MEIZOWTLF L INATHRIEZ AR LI2MR
T, ITEIOBIRDPLE LG > TBRLEPD ), HEORTT —AAY T4 &1T) 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.

o 5 & I TR N
Research Ethics

[Nz x5 L § 2 EF5EIC T A MESRET] <1k TWFZEE 5L, WIgeo £ H, MR
% A HSE UM MBI SE D FE N | 2 B FIRk K OB IC B3 2 8 - WM 2 2 21 iU e S 7w, 72,
Wrgeiif b B EMS L C, BHE - M2 2T 20 E b v.] L3N TwD, KERTIE, FM
S CHBEIN S B WIEFERN LI BT T ABICS T A TE2 R ITEI% & 2 WHHEOIERE L 71N —
T 5

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

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

NEDEFFEREDBERE IOV C L SREEBNC IR S Do EHFMEIC X D RERERAEIED X ) ISHERF S NT
WEDOPIZONWT, BIWEEROW A LEEDOED N IZOWTOIMEZRD L. FIZHBA LD AR
B 2 HEF IS 5 6

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

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

)i &l = B s
Anatomy

NEDHEE DGO \WT, SRIRBNIIEH S 5o Bt E ONME &R ENZ DWW TIEF 2 EHE & i
EFRIET, RENS O TRE LMEIZOWTHBFZRD Do FFIZHA LA ATGR & B IS
Ao

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 BRALAERL H )
7 5% B i
Mechanics

ER L NV O TR LB EE L, LRI WTES, BIZHFOM#ER272
T R A REMRE 2 SR RICH 2o CORMEL 25 HEREHIIOT LI L2 BELET %,
In this lecture, first we review important points of the mechanics field you've learned in high
school and then we study more details of mechanics. The final goal of this course is to acquire the

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

future.
B 1577 = 7 e 15
Electromagnetism

B FOEREUNOBRBEZHWE T 5, 7 -0 OFEIB LT T ZADOERIZOWTHRRTH L,
T R=VOFEAIB L TE L - $N= VORI OWTHHT 5. X512, BRFERLEBIE ORI
DWTHH T 5o

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

electromagnetic induction, and propagation of electromagnetic wave.
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Quantum Mechanics

BEFNFOERE OB EHWNE T 5, t@ﬁ%@bi@% LDORT IOV TRRTH L, Al
EWFEBEIZOWTHEHNT 5, DI, BAOHEIIBITLY 2L T » = HEXOI) i izonT
bS50

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 3 = iijmig-S~
Physical Mathematics
RN R EICHBEAIC O WTHEZ RO L2 2 HWE L, (1) 7 — ) /(2 7 — ) 453 (3)
T 7T A, 4Ny IV, G) VT v Y PV % EOIEFER NS OB TG B ORI
ZoWnT %—ﬁ:‘f %o
The aim of this lecture is to understand basic and applied mathematics. And basic idea and
application of (1)Fourier series, (2)Fourier transform, (3)Laplace transform, (4)Bessel function, and(b)

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

4
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radiation physics

AT E ST, BEHR E WE OB 24k, BUEHHICBEE S 2 14 O BARBIRIZO W CHLR
oo TOLOIZMLER LMY E L B, FARERFEOMERZ AR ENOI0, KR O%E
ABAE R OB & OMBENEH 2 BT 50 7R A BHGHRE I S N A A7 I2B L Clainsds )
Y — AR - GRS & EEROIGHIZ O W TSR, £ L THEHREICOWT, B oE, HEA
ORI O sl E 2B 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 ®| % INH #

Medical - Image Informatics
g - HRFOEENOCERCHE TEFERI L2 HEL LRETH L, £7, 5B, B3
i B L L TR OBAES, MR E BT 5. I N5 B AR EI{R OB LIRS IZ O W
THEET L, Tl a2 ¥a—% VBT T 7 4 7 EERNZBEIFRERED D E OEFRERISHIZOWT

WY Do

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

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

o &t = IEE-SS
Statistics

TEESER O & (SR 220, e R, S S HEss, Ot oA AL, WIReMl, BRI &) 25,
REOFA & OB RERL £ T, RO WIS 2. HFEFRTE ) MATbEmIZE I
I 2R OE72 T Tl <, ERENZEISOWT O 2 HEHRZF R, BUROMESR % 5
P 720 OPALR Z FIH KN 5o

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

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

e = 3 B iijmig-S~
Scientific English
BHEEMORFIERICEHT L TV T — 2 a Y ERIER I N ) A=V TEM AR LTY A=
TNy T RS b TXOGTETELGTFEIET L) —T 1 ¥ VB R L TSR
SRR
The materials for listening practice are provided by the hot topics in science and technology. And

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

(EHL R TR B )

REHE  -BREBRVBEZERS INH %
Health Physics and Radiation Protection
TRAEM PR - SRR A (B 5 2Ry - WSR2 AR B R B L § 50 ME OB BT
% EOFEBEBESIZ OV TR TH S, EERET#E #EZE S (ICRP) ORI R RS L U<
HEOFHE T EIZOWTIRHR T 50 S 512, BAEMRDETEROCHEOZEEHE L HENT 5.
This is an introductory course for understanding basic and comprehensive concept of Health
Physics and Radiation Protection. The following topics will be treated here; basic concept of unit
of radiation and radiation effect, protection system of radiation and evaluation method of radiation

exposure of ICRP, and protection method and security control of everyday.
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Physics in Radiation diagnosis and Nuclear Medicine
TR e
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TSR S OB B & Ol 2 0, <A AT, PET ¥ A7 4, SPECT VAT 4,
PET/CT Y AT Ll oz LWHEY AT 4 b &, £ O L PRRERFl, B X OEBHIZOWTE
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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.

Woa R A EYEREBES REF

Physics in Radiation Therapy

BAHRERIC BT 2B E 2 BB 5 2 & 2 HIEd . £ 9IUREICBR T 2WEEIZ OV TD
EFNIDWTHIT bo FrA BB L o TED ZMEIMDZIZOWT, ZOWHMZRERZ &0
THRT LI Lx HIET,

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

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

#® 154 fE = = H st
Basic oncology

WA EREARTFR DY, EO L) RIFERLEREMIITON TV LD, 1220 TOREEF5, o
ATEIRIZ BT B HFRE O RO BRI Z 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 5t & &£ ) = T st
Radiation biology

gigs =L DVWADIFIZOWTHFT L L2 EOT, BDADEEY L IERTEZBNT S, FU
Nz CHREHEA G- 2 /0, FHEk, BEER OB Z L, BEHIREORH OB IZBRIT 5,
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This lecture will introduce cancer standard treatment methods, including understanding of cancer
characteristics of each organ. In addition, the effects of radiation on the cells, tissues and organs will

be discussed to understand the characteristics of radiation therapy.
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Photochemistry, Advanced Course
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Fundamental aspects of theoretical photochemistry and experimental techniques in photochemistry
are briefly described. Based on this knowledge, current topics on photochemistry exemplified
by femtosecond laser spectroscopy, organic electroluminescence techniques, molecular imaging

technology using luminescent probes will be introduced.

7o ¥ 1t 7 S B URESRUPN
Molecular chemistry, advanced course
um&§%®%mmmA%%LL SEMAHORE, TFROBE, JEOFHEIC OV TS
b L OB 8 C R RIZ BT 2 EIEOERE & EBROR BT 22 L2 HIyE ¥
o FEIZH VT BD naaﬁﬁu DWTRHT 5o
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 | Ot 2K R ik fo—
Special Topics in Analytical Spectroscopy
UAEREPE LW~ A 7 0o LA OV TIEL S 40 L7022~ A 7 0§ 2 EiRE £ OfF

Bl LB OWCHBIL, FIZA 27 7y A Mg V7oA 47 vt A v A7 50Dk
“Kowf%ﬂ:%ﬁ?é F7z, ZOIBHELTOYA 7 alf#nEt 7 VORI OV TRFOFH] &
FREEIZOWTHES %o

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

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

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

I, ARERILFOsRERE LT, REUIOBILTHR L BB ERE L OMICHEG 26T 2LEWEE
MEH SN, ERSEIFEE L TRACHIZRS N TY S, KEHRTIE, BREBILEYOMS, B
FOIBHERED FE Y 7 2IZOoWTiEm L, ERERLYoRBLZ X5,

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

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

] " 1t 5 i
Special Topics in Organic Chemistry

ANTUEf 2 EOARILEM e @ & LT, ARERD T T v = 7 L9, BEIEDTE, il
DEEY 7 ZZOWTREL ClRD & LI, ARILZEDOHE THEZ T T 2D R L %
HLIZEERT %o

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

®

T SR

organic heteroatom compounds, synthesis, structure determination, and recent topics are summarized.

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

F R M K 1t Z B = M Tt
Special Topics in Catalytic Organic Transformations

AREHIZB T 2 TFHEOREIIOWTHERT 20 T2, ol GBS MERH o+ ili)
DIRFRIIFERIZ DN T, Rl O i BRI A SOS D E B 2 A8 L 20 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 OB B B Mt F B W it
Special Topics in Inorganic Materials Chemistry
TR B OB IO & Wtk & ORBIIC D WT, A F AMEET T AR Y A K=V T A5 & DB
DTS 50 512, F/ A7 — V&GN 3ED RO g IC > WO L, Wit
FO R S WA FL 2 HE T 5720 DE R T & HIHT b

The correlations are explained between the microscopic structure and the physical property of

il

ES

inorganic materials, and the possibility is discussed of the physical-property control based on the nano-

structure construction.

AT LM HIEEZEERER IE f - B

Special Topics in Systematization of Materials

TR O & ARRBICEE L CRARBIZ 20T TIEEL T 50 BRI X BRI, NMR, B0irdEz w7z
Y S OV B AR (2 B 9 2 15 & MR TR D BE 2 DWW TR 5 o

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

thermal analysis etc.
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Advanced Photo-Functional Organic Materials

JeHkRErE 2 A T A AR ERCEm O FICOWT, WER ROV kT b IS, 77 —-L Y
a7 7y eIZLDET L a ERIEEYWOUELICHIZOWTEH L 4. S 512, Stk BE T %
D TALFIZ OV T H 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.

FRE2EMHMILER & AH S — B
Advanced Chemistry of Organometallic Materials

GBI OEFIE GEOUE, s, B3R BRIEE, @ER EakER L) ~oIsHIzS
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 Y M I F ¥ R I EA
Advanced interface science and technology

B - @O TET TN ZAOWYE - R EFT 572010, AR - mo R & SR R Y
HEORETEZ 2 FHI BRI T 2RED My 7 ZA2FT 5, 512, HREROEL
N7RERE R 0 HEOA—HEIZEH L, Y OBRIZOWTHERT %0

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

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

7 A& B ® B I ¥ 8% B BCH it
Molecular Assembly: Introduction and Applications

T A = VO EERIZE T S & W IS O W TR 5o MERERETTEE, BT 1R
Hr, ERAEER OG- REHI W RS %o

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

high-ordered structure will be discussed.
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Advances engineering of polymer materials

T ORERE LR REE OBIRIZOWTERRT 5, T72, GBS TTFORTO Ny 7 2 %148
9 %o

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

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

B E it % B W I I A
Chemical Biology, Advanced Course

AR & LTI b EEAR & 2 BRI VT, 2 OfLFEE L BREDHBIIC OV TEFL S 2 & & D12,
g O—MAALFEMICHET 5 2 LI Lo T, FireedER & L CTOINH b ED7ALER, EWFERFRE
259 BRI ORI 2 EIZ oW TR T b,

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

also discussed.

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

e BhE L R E O BE ETh B NA A ¥ T+ T 4 2 ADEZFRHEDCHEET 5o
BARMZIL, oAby, BT REEE LT, N A T3 T4 7 AREDOER, T3/
FRECHVIEHICEED & v X7 B O - BEEO FHRE L #k 3 %,

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

prediction method for structure and function of proteins.

& # M #H it 2 4 R — B

Special topics in biomaterials
AR B U CEARIY 22 B 2 281 TR 3 5 o BRICHEREMEAE AR O S & BRRE D BYEIZ DWW Tl
FRIF S X D T 5,

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

B

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

&t R 1t = i B *KE
Computational Chemistry, Advanced Course

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

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

NAFF /70t XITERFHR K E
Nanoprocessing Engineering in Biological Systems

y X EDF / HECORRME BRI ED 2 OFE, HIH X 7 = X A2V TS %,
INEBLT, HEMLEMEHORERE [Tov2] ELTHBEL, Zo7a0vAMIcEnL ) 2k
BLRe A e SN TV 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 REBEYHEZERER *E
Structural Physics of Biological Functions, Advanced Course

HARTE T OIS L B RE D L B0 2 BRI, AEGEEE - THZORBELE R > Tnd, BT, =
FE =2 (BPEFH, G X)) 2 AWzl s L OB 2 soseFEE, BiE, e Wy -
MESRDF 2 2 — )V TORRREERIIC L o TRO THRI ZTHEL o TWwd, £NEOWIZEFES
DWW, YRR, FIHE OB & 5, G FE B T O BARM 2SR 2 L) BV, BRAE A R
05

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

of life science.

B 5 & 2 B R JR I 1
Special Topics in Biological Molecules

RERTIIEFNTEELRBE 2 LTV EERS FICOWTim L b, FRICHIZTFOEIHIEICET 5
aFE, TOERICES NI FORETE AN, IWHIZOWTRED Py 7 BT %,

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

syntheses and applications of the modified nucleic acids, which regulate gene expressions.
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Advanced Techniques in Molecular Biophysics

BRI, e, 15, B, TAVF-oBIEPSBHL L) L LT, KR TIE, &K
oF. Tabb, [0 Ok e A Z B SIPT 72012, SN EEDFiEEORET
EREET T O F =L - FIH X 7 = X L% BATT 2 AV 3R 5Hl 25 O B & FERY 72 EER
FHEIZOWTHFET 5o

In modern molecular biology, “life” is believed to be understood in terms of information, machine
and energy. This course provides an overview of the theory and practical methods of biophysical
measurements on biomolecules, i.e., "molecular machines". The main topics are the structural
determination of biomolecules and the techniques for energy analysis of biomolecules and biomolecular

assembly systems.

# & Y MBI X2 H R HENYESN
Statistical Physics of Composite Materials

BBOMEY 2255, 728 218, FEE—SER, REMRGE—ABAECREFEORR, B>
WCHERT IR D X% T %,

Statistical mechanics and kinematics of many-phase systems such as solid-gas system and phase-
separated solution are discussed. An idea to understand many-phase systems by focusing “interface”

is provided.

® OB X 1t Z ¥ ® 0 EF R
Inorganic Photochemisty, Advanced Course

TEWIL - FEC D FERE I ER & FhEEIREE DB ) F 2 F L, @Bkt SRS ORERED 1 E
KRR & T2 OB FHE) - ANV F BB EOBNBRE LB FHEEICEONT, #RT L, 5612
AL DOWFEHI RIS HND R IO WTFHR T 5.

This course describes photochemistry and photophysics of coordination compounds in relation to
their electronic structure. In particular, excited-state dynamics involving energy and electron transfer
is discussed Current topics on application of the photo-excited state of coordination compounds is

also included.

T/ M #H E B ZER R FIA s
Advanced electrochemistry on nanomaterials

KERTIE, T/ MEO—2THLBiRFEST /MENER LT, +/ MEOIIR, kG, ML,
LA AT LA AR R IS5 R BB O W T S AR RE S/ flifUE- =KV F ) Fa—
T T T DFANRNY IR RBME Vo 2EE TN ANOISHG] 7 & OV EEMEA & RO i
FI 5o

This lecture gives an over view of influence of morphology, crystal structure, pore structure,

or, chemical composition on electrochemical properties for nanomaterials such as nanocarbons.
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Especially, the evaluation technique and the application example as electrode of rechargeable battery
and electrochemical capacitor are introduced for nanoporous carbon, carbon nanotube, and graphene

related materials.

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

PRAL s A, BRACRGMEAR, MRALYEVEEER, MR HOEh % OSBRI R 20D FIT,
2 ORI L AR O, MR B K B 5 Y, BRIV TR
FT Do SHII, ENTNOMEOREESZOMELO LD &5 I & o THBT 22120 Tiligk
ST

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

4k

materials such as ferroelectric, ferromagnetic, transparent conductor, and phosphors and their relation
to the functions of the materials. In addition, the preparation methods of their single crystal, ceramics,

thin films, and nanoparticles are provided.

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

T —F =R~ A 7 ai Zotii & 3 2 & iaess o tEhiNC B3 2 B HER 2 fs 5. 0T
ERIER T F A EAERNEANDISHB E LT, ~ A 7 aiEa izt .o, SO RIzow
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Basic theory on high-resolution molecular spectroscopy with coherent light sources in the infrared
and microwave regions is lectured. Recent studies on the determination of precise molecular structures

and intermolecular interactions using the technique are provided.
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Advanced Course of Thermo-Fluid Dynamics
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The purpose of this course is to provide an understanding of the general theory of multi-component

J EX
B

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

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

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

Industory4.0 OH %2 2T ETINVR=ATH AV « ETIVXR=)VHBIZOWTHFEZED L, LI
T B AL ZERE - BRI AV —F v ) T E VoI5 DI AV F — B IC
BUFBETNVR—ATHA L BAEFORSR & BEIZO W TR 2 A% & I128 1, FECW O
DHFEFNZDOWTEMARGNZ BT RSB RO TN,

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

hypersonic transport, nanometer-sized ultrafine particles, and new energy carriers.

I XNV X -2 T LESR wH N E
Advanced Energy System

IANF =T AT A5 fFEE LT, TAVF -V AT A LS, TAVF—EEE OB, -
FNVY AT A, BLANF— Bk - Wk & 2tz THEWTG L) #fRT 5.

Treating energy systems as science, lectures on the relationship between energy systems and society,

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

standpoint.
I x Jb ¥ — & B 2 % 8 paniti e

Advanced Measurement and Instrumentation on Energy System
L —HIGHERIEZ Ll & L7 FE 2 T, BB 12 B0 20 OMmEE, iy - #EE, kit
DRESEHB L OEEDOFHIIZOWT, FE, F50H, 7— WM SO0 TlET 5.
Application of optical diagnostic techniques mainly using laser on combustion phenomenon will be
discussed. Measuring objects are temperature, pressure, element and its concentration and velocity of
the fluid, and also size, number and velocity of the particles in the combustion field. Principle, signal

detecting and data processing of the techniques are introduced with application examples.
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B & =m E Z W
Advanced Strength on Structures

MEVERGEE 2 AT 5 L CHEBLE 7% 2 HIBPRRIET 152DV T, J-RER RO EOMH 2 U IR T 56
BT ED W T & 70\ S ZUEE OWIE 2 59 5 B REMESIZ O W T O T %,

Give an overview of elastic plastic fracture mechanics important for analyzing ductile fracture

®

R E

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 HET] ARk
Advanced Metallurgy and Alloy Design
IR B OMANEE &2 B 5 )/ - 3 7 Rl OS5 R O A i g D 7R AR T
BBl s 2t HWE T 5. @BMEOME, B, it SRt waEtk, ookt
(ZBES B BEE 2 R, Bk A 2 B ICKIG T 2 G E8RETOE 2 &2 @Mk I A O W TER 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.

% @ M I % 5 W PR
Frontier of Manufacturing Science, Advanced Course

Jevn N LB 2 AR ICEE L, B2, AL, sOEnLz & SAEEmI s i s 5 ERst
DI SCIHFAMTE AN DOV TR 5,

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

machining, the additive manufacturing and the deformation processing fields.

EEMBNMI 70+ KR P
Theory of Advanced Metal Forming Process

ESRIBICIZ BT B Eum RN L 7 0 AO G L 70 AL LU DOMHRED AR IZ DWW TR §
%o FEARH) 72 BPEB GG (2 HD W7 SE IY Ze AT RO I L & RER 70 L 22 OW TR T 50 2

ILEREFEN R THEN OV T, MR EBE 7 20FERLOBE»S@m L 5b,
This course provides the theory of advanced metal forming process and the relationship between
processing and performance. Topics include advanced processing of metal, a large deformation
processing in advanced metal forming based on the fundamental theory of plasticity. In the course,
advanced weight reduction approach has been focused. Characteristic features of the advanced metal
forming process and their roles in manufacturing industries are also discussed from the viewpoint of

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

PEWAEEOBIREE (B - FRRIEZEE) (COoWTHERT 5, X TH 2 IR E G TR O
MEfEATER, ATIORE SIZXBEFOEEIRT . IR, A AREZHN 5. $HRINE T
S % 720 OWIERENE (FIRM O 270 & AW, ZALEM ORMEREER ) & Bl
TR o

Linear/nonlinear dynamic problems for mechanical structures are explained. Numerical analysis

®

IIIRESN

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

methods are provided.

&t pil # i B I HETE
Instrumentation and Measurement, Advanced Course

FHATAAZOWT, WL ZHUCEIT L SNILH 28 ) T L2 BIET., 3, WHEOFH
WTHEARL 25, EBREAROMMA, SHAORE SHEFHIEE - £ FPORIESE, FHUEO A
M EFHI T EIZOWT, BLFR KRIZ, FTemn#r e LT, Dy Y o@mfits, FHAT—va >
TOERFIE, 2 EOBMWHERNZAIZE), TIOOURFEEZEZ LI L 2@ LT, FEENZIE
Hhz>205Z2 L% HIET,

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

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

ERERDIAFT IV ZARHR Hl E—
Advanced Dynamics of Nonlinear Systems

ML - HEEY O LR BN FEOBEEZ BV E LT, IERIERICBT 2 BRSNS & OREUHIR
RE), £E— FHOBEEIEREHE - NEIR, ERODBEECTA & OmEEGRIC BT 2 IERIEBI IR,
Grle & 71 & AIREZOWTIEHLT B o

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

induced vibrations and fluid-solid interactions, bifurcations and chaotic vibrations.
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Advanced Man-Machine Interface

N &R D% SRR~ YR I U A VF T 2= AIOWTHEHT L L b1, Mk A 87
72 arye3ART HI2OOFMAY Y 2 b NG X B NEIEHRO L > 2 ¥ 7o TRl
ST

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

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

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

VAT AL, VAT AORELIFICOWTHEER Y 5o AR PLISERDE, OV AT ADRE
M, @7 u =R FEEEATY) & 7o GEREGEHE, @ADL % ¥ AT LMK S HlE OV T
WY Bo

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

matrices 3 controller design for uncertain systems.

i R O#® I % = W HH A 5 A6
Advanced computer organization

BRFEE T VT ZLIZOWTHERT 50 FEHOADEBEARCILEL R ot ish) (123
THMWEZ P 5 WH 2 EMEE 2 EHTE 28R HWIE, FEERE & FHTFHEE T VT
)AL B L URAEEORE LB Y 27 L2 2W TR %0

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

parallel computing, and arithmetic circuits in parallel.

¥ 4 7 0 F /I EFNGR Ak 2
Advanced Micro-Nano Science and Technology

~A 70 - ) A= MVEBORETE R FOME, L, EH), ®ESEERRE LI E 2
DEBIIAD BIEHIZ OV TR 2, b PPEHEICRR 2 NI ORANTEL, Y478 2=505
T X =GN L, TAVF— - FH - N A - AT AN L, - IR ENS
BEHAMNC R ) 905 b AHlFTIE, MBS VAT AEEICELBEIFET S A 7R =),
TR VOBREHMBT L LB, TNL 2 TENICHET 2 5%EE, COIBHY A7 208
DWTHEHT 5,

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

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

controlling these phenomena and the trend of these applications.

XIRE - FIEO D ORIET — 541 T X455 I 2
Advanced Course of Mathematical Data Science for Artificial Intelligence and control

T YA T ADOEAFEE I HRFEOILH 2 OT 7a—FICHBRE RITLTE D, FFIZHIRE
HEGEIC BV TE, FELEROER TR 72 & ) M2 H#H S 2 7 2 OWEIZHRErIFE LT
bo K#ETIE, AT AGHOTESIIERZ L TRIL, T—FH A 0 ZORENFLETH HH
WEE, 7ANE) Y 2OV T 5, T— A TV R EHEE - HIHOFErAEbETHERIE
T EREWTE 2 PRk 2 RO B o

The development of data science technology affects approaches to a wide range of natural sciences,
and 1t is expected that a more intelligent control system with learning and recognition functions will
be established, especially in the field of intelligence and control. In this course, we will give lectures
on machine learning and filtering, which are representative methods of data science, while focusing on
areas close to system control. Deepen cross disciplinary leaming by learning the combination of data

science and intelligence and control techniques.

BELCERIBETFTAIZRSR * E
Advanced Engineering of Structure and Noise and Vibration Prediction

FAETYEEL ETHE EED XD RSB EHRPMEL 2o T0 20 eHl L, REZ RS
Bo WIZENS OFREZE RIS B 720 LE 2B & 2% 3L R 5 BEBEFRNC OV TEMABI 2R L &h°
OIS Do AT & BUET 2 AT L CRl L, SHICHEBOY Ia b -2 a vV 7 b 2 flio 724k
V3ial—varofRBRb ).

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

calculation of vibration using simulation software.

BAREIL—-—2arER T W
Computer Thermal Flow Simulation, Advanced Course

EBEOEERB TN RICLBGMA S I 2 V- a Y EERT 5. 5512, BLIRHIC BT 5 Bl L
DREERREERN L, TR OREEERT 5720DFRIZOVTHET S,

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

turbulent flows and gives methods to solve these problems.
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Advanced course of leadership I

I AL N 2 OB SRR E & 4T O KRk - B0z 0 08 71 75 2SI 2 KFEBED, #&
PHROOEND ) —F =y TR, )—F =2y TERDEIEIED L) I LD, EHETY) —
¥ — %O TV DRI 555

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

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

2
=

y -5 - ¥ v 78
Advanced course of leadership II

FE e A N A OB SERLTE 2 4T O FIRE - HlH O -0 08 71 7T ZZBINT 5 KRFERAED, 4
PHROOEND ) —F =y Ty, )V—F—2 v TENBEIIED L) T LS, FEHETY —
¥ — % B0 T Bl 55 55

Graduate students participating in a special program for intelligence and control that prioritizes

Mai Thi Nghia

placement of government-sponsored international students will discuss what kind of leadership is
required by society, what it means to take leadership, and what it means to be a leader in the real

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

MrEXRFR#REIFT—-—I1~V I 2
Seminar for Research Presentation and Discussion 1-VI

BREBEED, HOHIT> TOBHFEREIZ OV TOMEBELT) . FIFEHBORED L £12, B
RO T Lo, WHMEE, EMTZITV, FREEENTHEZIT ) BRI, TXTORZAE
DRZFBAE T OBRT 288 H B L 2007 - BGEx ), BEREZHO 2L, BEWIZORI
FBab, HHFERRIE, B O ONEHEICE T 2 MESOBM S 2okl LIS RONIED R
ZIZOWTOLR—- 2RI T 5, TOFEERICLD, KRFEEAEHEIBZED, HIFERAREH A
DWTHEF 2 8T, Hrc e BIRZER S 5 2 LD REL 22 b0

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

and arouse new interests.
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I 2 VX — 58T FHR ffEiE AN
Science and Engineering of Energy Conversion, Advanced Course
T AV —BRAREANT,  FRISAN I — il R L R L O FEAR 12 35 0T 2 B & ik & OB b
DIZOWTHERD & EDIZ, b DEMERILZ T 2 720 OFEE 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.

ho— K > M I FH JR I ffi—
Carbon material science and engineering, Advanced Course

XU, R EOHE EPEDOBRICOVTIEND, IRWT, ZN6 2R T EET O |2
DWCHR S %, FFICHEVE I Ml kR ORR 26 & LHHT 5,

Relations between structures and properties of inorganic materials are given. Next, the fabrication

®

processes including chemical reactions are discussed to achieve the desired properties or functions.

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

REI XNV - I Z%HHK HOIL s
Energy and Environmental Engineering, Advanced course

WEEIL 7 &R, KAFREOI AN F—T O LR - 781 Z2ZO0WT, ZOFE, 73 X
M, UGB L OWEBENCHET 2 EERT TV, VAT AR EARLAD S, BRI & ERML
T 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.

NAF T o=ZT7) > T4k K 22
Biotechnology and Bioengineering
AR HITFEFIEATIT ) o BUEW MRS X OMER % CEAMBEE V270 v A0ER 2/ 5
LRI T U ARG OO E TR, FIN6DOT UYL RAEL R LA T 7 ) 0 — % B
T 5o BHEMEREALERICOR E I AEOEMREZFRE & 1T, ZEE, KUHEAOLFE T FE5E
BT b0 ALFLFOBMPCO T MR L5058 &, EEMEBEZRA 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 FE R e AEF]
Advanced Engineering on micro-manipulation of biological molecules

BUNRLT- R0 F ORI R 2D O T OFMEICH V2T L ZDOMWEIZOWTH#FRT L & LI,
BAE DY 2 FY 5 720 AN AN IZ oW T bR T 50 S 612, 10 FOBI% - #IFICX ) TaE
(272 o T RNT R D W TR T 5o

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

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

introduced.
m R 9 B O F O R Wirg ez - wlil A

Special Topics in Separation Chemistry

WG DR & 7 DALF UL BRI L, Fs 2 BME BRI o) A B IZ DO W
THEBZZETTEmT 5o

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.

W o B\ g B ZE OB R Tl
Fiber Structure Science

WMEL, T - MESE 2 &S THELNLEHMEORENIB W TR R 2HEELETHY), 6545
EVEREMEHE 2 BAFE 3 2 72001213, #RHED 1 2 SRC 9 2 iR D ZEBUZ D W T 2 BR 5 5 40
BhH Lo mrFtFa e LT, MHEM B OBk S & PTEOBEIZ oW THE & RO, PG
(CE R EREATOBE 2 Bif Li#ERZ1T) o

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 K & & I %2 B & R Ty

Special Topic in Environmental Engineering, Advanced Course

FIZK R BB PR b A 4 T K IEBR 2 WEOR S 2 72 O \ AN R 7 IR 2 R0 K BRI B AR S \ 2 B o B R By
T EZHMRE L, BGIRBIEICLELRE R TRAMBET 2 L& L OITRRELS, BRMEARS X
ONE IR AE A 25 DO RESEA T 75l O F R B Ic > W iR %,

- 124 -



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 OB I % B W ZINEE i I
Structural Design Engineering, Advanced Course

TAREET DT, FRICHATICEE A R L L T AGEIC B W CEE R EE L R7- LT o 5E
Y3ial—varEEoREEE LT THRERE] d 5. 84, tAEEYOREHARIIERD L
Fexat e ORI TEGHIRIT L 22H 1), LA 0 & 2 WITHIEE L4052 B W T b
T & 724 L OFAMRIFREPERMER 7 B R IZFHIE L ) 2T FEIC L o T b b L H 12T
Whe ) LAEREBEEL, BMEY I 2 L—3 g YEMTO BRG] 2 E M, ORI FEHOFM Y
BT 5L bIT, EBDISHTEESROBREIZOVTHE L RD S,

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.

O B IR OBE I % N R I BE
Geotechnical and Geo-environmental Engineering, Advanced Course

T OIIFERIEEN T SR OMIEERICOWTHR T 5 & & HI2, WBRERE L FORFOFEIZD
WTHER T %,

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

technology are presented.

"B R OB 2R R K K2
Environmental Hydraulics and Ecology, Advanced course
MIBOBEFEDOBIE - REDT-ODOHEHM R L AT LA EMET L2720 EE 2 T2t 5,
BARBYIZIE, W2 dhe U722 oKREEROWRR )7, EAMNER &2 2 W, {LrayBsE & Ao
B ofR, REL EYBIRE, ARRAOPTOEY LEREL ORDY, HEERIZOWTHHT 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.
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Disaster Social Engineering, Advanced Course

HARKEIIW T 2 EREH, BIETR, BREEIATLACOWTHEHRT 5, HERBOEOALR LT
SEENIE L 72 N o CHEUFEIC D A2 H T o,

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.

\HHFJI

e

B x4 x ¥ B EFE & B I % FIIF = - BH B - JHE
Energy Conversion of Coal and Biomass, Advanced Course

FHEWREZ AV F— & SN, F < ZARUARE O T TIRAFE DR b S\ AR % & OER R G
ICERED T, BEL LTORT Vo v VR, SO EZBEICHMAT 272000, Wik, "Wk
orBE, BRBE, T 2L, WAL EOBRAIREO I LRI O W T, mETOEANFZEEEIN 2 B E 2 RS
PNV

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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Applied Analysis, Advanced Course

BB B IHBANR &R A & OB BEIC O W TR BRI AR R BR 2 RO 5 2 L 2 H
BT 5o EHESHRBITRD 1 DDYLER & 7 5 Wigner BIOZSHRBIFRIINE ) EB) = AFH 3 2 #1 BE1EH R
NS B2 % Hilbert 22 EICTHELS 5 & £ b 12, TOWEIZOWTH#RET 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.

B E ®m W 2 ¥ & HIVE —%
Topics in Mathematical Analysis

B 07 TR AR T d 2 IFE TR B RIS L TERENTELBFAN T +—< ) A a %,
Nt ELAETE OMEFM L ZET A EEATENEE L, EERZ R 2K I
TOWBHHEOEM EHOMHDOWEIR, HE~NDT 4 —F Ny 7, ZLTHl W mm%i#%owof
AT I =) ALRELT DL, EARIIIST A—FPEFRkICR->ThH, N REHET 2 HEXOM
BWEARICE L o ThH, BOREED systematic 2 HiETT 70 —F TELDODBHFDRATDH
%o

Piezoelectric materials have been used in many engineering devices because of their intrinsic direct
and converse piezoelectric effects that take place between electric fields and mechanical deformations.
The mechanical stress and the electric displacement are related to the mechanical displacement and
the electric potential through the elasticity tensor, the piezoelectric tensor and the dielectric tensor,
and it is the piezoelectric tensor through which the elastic fields and electric fields can be coupled
with each other. We apply the formalism developed for elasticity equations to solve the equations in

piezoelectricity and study their surface-wave solutions.

E ] KT HERR - 2B 5L3C - ER PSR

B R R B 2 B
Applied Algebra, Advanced Course
HRBLOT A4 77 0 AEUGROHEHEICOWTORFEZFEDO LT L2 HIE L72AEFRERXD
ARET— 2 W0 k) HAERUL, BAZH, BUEHAR, FsFIERRR, b o — i EOHREXTH S,
This is a fundamental course to indeterminate equations for understanding usefulness of the theory
of groups and that of diophantine approximations. Equations of the following curves will be treated

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

w B M % F B X &5 @R M —%
Differential Equations in Solid Mechanics

BB oy TR, BARBIIZR IR AR, s B s i RIZ, Mo, o
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MEORAZ BT, BUEAFICB T 2 EBOBANE 2 E§ 5, —77, Bo—8HoBlillrs, b
HAROME % PR 2 HE~ND 7 4 — F Ny 7 L HEL T 5,

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

media from partial observations of the solutions.

®

B i

S} F # # i
Physics of Electronic Materials
EERREOMEZ I 2, SOR28EREFMEHIE T 27MB L UZORREEIZT %,
WESE, AR M IR HTRIAI OO THWIEmET - T /N1 A, T /N A T TOIR IS
WZh72%,
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 1% T 7 i ) i H—
Solid State Physics for Engineering, Advanced Course

EAME O EZ T L T EWHE AN = X LB L OEF T/ ZAOBERIEOFELARFI - #2102
DWTHERT 5o BARIIZIE, FEAS L OPFERICBIT 2 BREEHE, ML EI2owThimmy
TINA A ZFNHLY) BT RS ST 5,

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

dielectric materials and semiconductor.

B HTNAXIITEHFR JR IR e
Semiconductor Devices, Advanced Course

KBTS Y ) T OMREHE, pn HEAIIOWTEE L2tk N E—F b T2V 5 ORI
JEW B, KON MOS RIS S A7 A2 BT A EFEBIEL F v THEOR/MED 720, Ko7
Ot AEAMTED &) ZFHas CRIEHER A L SN TE 72 &R T %o

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

integrated circuits.
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Fabrication and Metrology, Advanced Course

BEFHERFOERE L 2 5 EFHRFEHEOEFMERLE T WIEZE &0 X 9 IZFHIGAT % 2 E B 2 FHIl
Wiz BIGs 5720, 70— THMEE, TRINTEELR EIZOWT, TOH O, flET, BIES%
FrWmET b TNTXY, REmOFHNIHEMN OEFER FISHT 2 HI221F %,

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

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

E A T ¥ i
Advanced medical engineering
ETFOFBHINREICOVTHERT L. BARMICIE, ANTUEZR & OBLABEMEEE % FIH L 72 TR
OB LIS, 2 LTS HICRIEMoFMIc oV #%T 4, $/2, ¥4 70— 2505
FER BT AN F — A F B — A OFHM - HIHEAT2 20 R - R BSEADIBHIZ O W TR T 5.

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

B

ML B - SR L

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.

ERIFXNLNVNT—HIBIERR B 3]
Electrical Energy Control Engineering, Advanced Course

FERREHIE R MR R E R E DT RNy A Ml & 20O WTHERT 5, =2—F V% v b
T =702 HED L, HRLHEICOWTH RN T 2. £/, ENHOFEIIOWT, HIEREFH CAD
i LAVASZNC T VR I A g ) =2

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

demonstrated by simulation using CAD software.

=R 77X YERIER e R - KRR P

High Temperature Plasma Physics, Advanced Course

HRG3EL HIF L7z, Wi @BHERS LA 77 A LEEKEE 77 A~ a2 d R e LT 7
AYBFNIOWTHERT Do 2F ), TIXAYOVHROEEN, 77 AHhOWRES L OHiRB %R
RETH Do BHOEMT T AIHFEICOWTHRMAT 5.

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

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

E ¥ 8 F I % B
Quantum Electronics, Advanced Course

g, HHEBRLEICBWTEELREHEZRTH TPV 7 b a =7 AT, ADREmEAM 2D
WTHBZE 572012, v 7 A7 2 )VOHREADNH N L TEOBE 2R, /Ny 27735 A0
RO TH B AHPREWEE, T 7 A NORHFIENTHAM % #ET %o

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

Ei ] s - T PA

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.

ki EBEFHEREBEBIZERI AR R - S 2ET]
Theory and Practice in Electronics and Informatics, I, Advanced Course

B ERBEHM OB TN L 22 70 s I v 7Hf, 32— FHEMIIOWTHERT 5,
¥, BIEIERO C 70 7 J K2 X AT R R LT, 72, ZOICH TH 5 EMEHKEETY — v o
Mo BRI EIFEICE LT, RIEmOFEEEZ LA RV OEEREN OB G2 HNE L-#R21T

Y|

]

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

of electric circuits with EDA tool are also lectured.

£ Wm KR OB OB O} OB W A FAT
Advanced Engineering on Electromagnetic Wave and Information

RGO AR 2 BT 5 72012, ST OB T EIC OV TEER S 20 BARWIZIE, AR
Ao i (FDTD ) 2902 LT, SMilig B 2 v 720 05 B A i, 22 MR B R i,

ARG NIV 7 EOBEE R R T 5,

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

spectrum analysis.

B F B § I % # & B A
Telecommunication System Engineering, Advanced Course
WERE LOZCOBEZOHRPHLEHREI) BT 720120 7 4 V7 BERIZOWTHFET b,
NE =T =R, FxETxT, Ny¥IVT 4V DILEBRBORBEN 2T & F AT, BAEICZ
NENDT 1)V 5 ZikEtd 5 ThemRd 5o
RIZIZEEET L7274 V7 2 ORI & LTS 2 720 ORIEHREHEZ#E S 5,0

|
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The aim of this lecture is to understand analog filter theory which is very important theory to select
a desired signal from the communication line.

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

Finally, circuit designs of these filters are discussed.

&t B Fn AE i E ] ik
Computational Intelligence, Advanced Course

R R BB DT % 72 /35 — VRERRIZOWT, ZOIEBEHE (N1 APE s, s, N
A ZHEsE) ZFEHD ORFHICFE L, SF AR Rk, Vo AT v — Al ENoIR IS
B4 2B L3R T, A HIRHZEIZIGH T 572002 BRT 5.

Pattern recognition forms the technical ground of intelligent information processing. The aim of

T

bl

this course is to learn systematically the basis theories of pattern recognition. This lecture will deal
with Bayesian decision theory, maximum likelihood estimation method, Bayesian estimation and their

applications in various fields.

B B ¥ ¥ OF 4
Applied Physics, Advanced Course

IL7 b= ARNMLL 7 U7 ZATHOWONZMEOWEIZOWTHERT 5, #EONEIC
X, BAHEE, MM I A, BFEREB L OE RO FEPE I 5,

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

Al R - SR EHET

S
N

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

analyzing electronic materials.

B # % BB F ¥ W mE - RE RS

Theoretical Solid State Physics, Advanced Course

o LR OMBESEHISER ST 2HR 2, WEHOEFHEE V) BIAr B BT 52 L2 HIEE T 5,
Z0772®, FLDIELETARAOETRELETHFIR) FEEMGIL 2%, 6 X551
B L 720 HBl 2 /0 B0 (F 5 =N AHK)

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).

51 i 7] I = 5¥ B SFHOCEESE - G Rk - R &
Mathematical Physics, Advanced Course
BT SRRDOIREZ LR T L2HRIIOWTEE L, 207D ELRHFOREBREZIBET S,
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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 ® B B I % B W IR %
Information and Mathematical Engineering, Advanced Course
EEDTEREBEMOERE LWIRR L & 512, BhE T 2 A RO EIE I LTI ) TH 5,
AEEF T, LRI & 322 5 AT Bl s & RS % o
Recent advances of information and communication technology have increased the importance of
related mathematical theories. In this class, the theories of the convex analysis supporting the non-

linear programming are explained.

BB Y X T LI ®HE
Discrete Systems, Advanced Course
77 7 ORI OFEEIZOWTHRT 5,

This course covers several advanced topics on graph theory.

2
-
3
o

i &t # = i
Statistical science, Advanced Course

T = ED FEEAERIT ) 2O OFERG & L CRatvE iR &, £ O BRN 2 B R E
~NDIEHE#WES 20 T3, I 2HHIIOWTEMT — LoD I =~y 7 ZEHMEMTL L2 BT, kEt
WREBROBRN 7 L — LT — 7 %i#ifkd 5o TOLT, <A WG, EFNVEREELR DS T —
R EBA T Z 2 THEET Do

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

®

B —

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.

V7 bhbaAYEa2—-—FTq1 2 T%H W H 27
Soft Computing, Advanced Course

V7 ar¥a—714r7 (2= W4y bU—27, #GEE, 777 10) QAT AR
R - T =~ A =2 TAOISH R e B LRI B 9 2 SEIR AR IS DWW TSR, N A VA
INA T — NS ORED ¥y 7 2 ZFOilFRT 5o

The course will cover applied techniques of soft computing (neural networks, evolutionary
computation, and fuzzy). In particular, students will learn about applications to knowledge discovery
and data mining, as well as advanced techniques for complex optimization problems. Recent topics in

bio-inspired information technology will be included.
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Programming Language, Advanced Course
IR T B L OEN S OBRICE T A R0 E L #EFHT 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.

MO & OB 1 B R O
Discrete Organization, Advanced Course

77 7 HEmL M e REAEROFEIIOWTHERT S MENL T 777 IVITY XLDKER
La—) AT 4 v 7 RFEIOVTHRT 5o

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

B

A TRl

efficient graph algorithms and heuristics for optimization.

B #® > X F LT FH R e E—
Information Systems, Advanced Course

Y= AH A L2 A% LENP OB WA TOMNT 2 FE2 BT 5720, FHIT5 R % 5.5
M/M/1 ¥ A7 5% M/M/m ¥ A7 b7 EMEFCEGERE & L TRIBR TS 2/ LTI D AT A% %5, A
WFRIE 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 oMo o®m B B 2 B R A 5L
Latest advancements in cognitive neuroscience

RO HIH R B R IE & o 7S BEISHEME 2 D BB BE 2 B X 2 720 O O R AR HeAl A % B §
5o BB OIEGR LA D LML, BIENR, HITE, TR FRIICERE 2 2 812
L0, ERIEHERETIZE O RFT &2 % o

This course aims to understand cutting-edge scientific frameworks to examine sophisticated
psychological functions enabling executive control and decision-making. By presenting and discussing
scientific journal articles, you will systematically learn model animals, measurement methods, and

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

H O F W I % B =W KH B
Image Information Processing, Advanced Course

T AT ER D APy & 3R % o FFICH G A S OIARETT, WK, ¥ — v Of@ER s a2 a—
YT ar OB THOLNET—<ICBELT, IO MYy 7 A E0#EET S,

- 136 -



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.

M OE OB OB I ¥ OB R KEF —3¢
Knowledge Engineering, Advanced Course
HEmRtH R, FICRTR O 2B 3 A BB 12 oW TS FHREERC 7 VT ) X 28GR

IZB¥ 2 HER L E N— 212, BDDFEOH#BEBIEAL, ERT—2»50HIMH 7 vy X80
PSR TH 45 2 B T L5

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.

" 2 = i 2 N %
Machine Learning Theory
e & oB LR |2 250 SHMEE O 72O ORI & 5

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

%

optimization.

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

AR, T NA AF & BRLIREAT O LY, THEZREE L7238 72 7 WUGR R ok
APAIMENDOH 5, AHEFETERLROMLIZHEDINTIOH 2L llA 2 MFiT oL L b2, #
S DSREIZ T 2 IR O WUEHAT 2DV TRt % o

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

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

EEERTEE — LR T A
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course
MR — A OHEIER, HLFEESES L OISHIZ O W TR T%oﬁﬂ%TWTiﬁ¥&®ﬁEWﬁ
BIUTZANVFERIIOWT, HLFAEE CIIE TSRO R & Saaeit, 1 4 > Bilats
EHA A 2 E— 2BEBEOIEHEIZOWT, S TIBMHIIN T, %%%%ﬁ%,%gﬁnfﬁ%y%uo
WTHR T %o

Basic scattering for charge particles, their typical equipments, and their applications are lectured.
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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.

ELEEBHEAE - SHASR B - I ¥
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
X#E - KT 2 A L 72 BF R - SRRSO W TR 3 5, AR5, MEZFE AL
T2RHEHA £ TOND . OEFMHEOIERE L ICHOWE & X, BETOMEEH@ XM - -8 % F
H L 728 RER - SR O R AT
Measuring methods for characterization of electronic materials using X-rays and particle beam are
lectured from the view of basic theory and accelerator application. D 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.

EITEEEE A F > E— LICATIESR FERAE - =l R
Advanced Engineering on Ion Beam Application for Cooperation of Medicine and Engineering,
Advanced Course

AT Y =L %0 LemFr O TN AT OV TR T 5o R 5 731 A6
METOIRNHEF, bbb, OFNA ALFEIIBT S A 4 AEAEA, OGEHREER, QR T
AR OEAA v F, HERGz, 74V E%E), @QEEETNAATE (74 M=y Zi#%RE) 12
DWTHH T 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.

% iwm B FF Al T % 8 B I SEE] - R H RS
Advanced Electronic Measurement Technology Course

B RIS B & ORI & R O e 7 B ERA B, BRI AT A, B0 - FHl
TNT) XL OWTEREHERSCHEER TOMEREFOZ b L ICHREIT) .

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

conference publications and industry trends.
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Advanced Research Proposal

T O SRR IS OV TIRINW AR Z Fi72 ¢ 5 2 &, BT A0 et RET 580 ¢ 7
oD, B LU Lyl sl BEihiiae ), RERCERR)), IRERREET), THIIOTSE
5L HMELT, BOOWEEMDEUNDTEFICBERT 2ELREL T —F 7R —%)L
ZfTbE b, KDRAT, BREEHEL, TITORELLEFNHELRMRSIED, HAENT—ZADFEIIR
b9 b2 EDTE S,
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B E1> a2 -2y 7 EH
International Internship

HESL OB E - WE7EE & OWFRIZ X HIER RO 2389 72012, EREEH 5T IhIZHEL S
BT BVC, WEHC L AFERE, WO L O - KSR, KFETII s~ 3
>3 BRI OERIINEZAT ) o AR T ERBCREREH 2RS¥ 5 2 & TIHMOBRE X D4 b
DIZT bo BFELHBNIRET LI ENTE LD, BAMONEHITHETS 5,
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tH{/EHT 2 -2 v 7 ZH
Long-term Internship

15 L7257 2 R I B W CEERIWIER T 20812859 72012, FHHEL2EO T3 r AlREOE
MMOBEIZB T4 25—y 7247, FREFL LTI, £EIBT LY —, MME, %
EEMIZOWTHET 5. AT, RELEOBEBIVZITOMBIIIL CZHALTHOHE 1T
IRBEEFEDIHLE L & 2R EE LN T 5 2 L2 /B O, REMLHEELRIL S,
BRICRES TR LZ I TORE - Jmzt kB 5,
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mRAMBRENDEHRER i 1E92 - SR G - R AT - i AET
Basic training for being corporate researchers

NG Z 02, HAANE LTOREFEN L, EEFIZBTLMEREE L L CGEET 5720124
B - Ax¥ V%, u— VT LA IR ELH LBET 5, lifEelE L%k, 4 - fF7eksE -
AR - BOBICE 2 —HOBEHE 2T 5. 612, RECBWTOMlfERIEZ 1T BOREELEL Y
22 %0 MAT, HETLIHEOE I AZATF—DEMLFR, oD% L, FKEBRFEEEZ@EL
TiThh b,

Businessman and researchers who belong to companies give lectures on basic skills for being
corporate researchers. This course will be mainly performed by means of active learning method
as so to master the basic skills. In the course, a series of activities in corporates: planning, R & D,
production, and sale will be introduced. You will also learn way of thinking to creative value in
corporates. In addition, they will learn basic business manners that are important in collaboration. All

classes will be given in Japanese.
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Leadership development course

Y= T A Y7 b - PR - R - SIS E S —HOMSEGE Z BT 5. L DAL D
P12 X 2 EEB) & feE T 2 720 ORISR E e & Bl E R (MOT) 58, Ml EmIcs\v»aia
WIERZFEDMRE LV EDL72ODI AT AL MID—DThHhhba - Y AF Ve, 773
T—2arRa—Fr TOEREBET L. MOT IZBWTIE, KOSNDEMPHM DT — < HES
WHEZA T FaTVAFVESES, IO ZEHL, Y —%— & L TOREREEHOFR A
Y M RBRT S,

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 N ]
Entrepreneurial Training course

HEEZEZEZTVD, HHVIIEENTOIBFEELE 2 BT EL TR e LT, #Hioiifiiz
YIRS 2 7D I E L IR A BT LA HNE LT, FENLCLELRY T T4 V7%
THA 22 v TRRE R SRR L 2RI LR R B EREO TR T . 70, SRR
(B R EIESE ICOWT, BN REZ 2 BET 5,

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

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

XEE 70— NIV RER gt 4y CF
Basic training for being global corporate researchers

WV B 2 B L2 EERN RSS20 — VT LA YRR THICOT S, £/, W TEH 72012
VB 2 DAL EREZ AR TE D L) 1005, T72, ERISEINCTRIRT 2 720 DOIFE)FERIZOW
THHEZ L Z T T 5, FEEKFDINOFERIITXTHERFETITONS,

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

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

H X 5 & ® I % R
Intermediate Japanese I

kL NV DO LEZGAZ B TRIZERT 5, HHOET, TR NVOEIHHE 2 Hv TR % 3
HEZEHRTELL)I127 2. HAFRICI 2GR OHMIEN 2 &0, 23227 —Ya YEDEZERT 5
ZEIZED, RFACBWTHFERMREE 2 R {ATR A HAGER ZBES 5, T L) HExR
PG ERRE 52 L2 BT,
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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.

H x 5 e b I KA T
Intermediate Japanese II

L NIV DOLEEZGAZ B TRV EERT 50 HdbLET, PR NVOIERIAE % A TIEfEZ 3
HEEZEHRTELL)I12T 5. HAFRICI 2EHOBMIEN 2 &0, 23227 —a YEDEERT 5
CEIZLY, REACBWTERRMIEEE 2 5 % AT 5 HARRE 2 HET 5 TS K ) M %
PG RRE 52 L e BT,

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

ol

addition, practice to make accurate sentences using intermediate level grammar items. Students will

improve Japanese reading skills and acquire high communication skills.

=} F: B i # I KA T
Advanced Japanese I

ERL XV OFERZ R, B GFERICLE L HARFEORRE T S 5123, 72, kol
PRI 2 B &, HARENOBRRIZLEL 22 5E 2 HAGERIOF R M 5%,

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

necessary for the latter half of university study and life.

H x B i £ I EEC SN
Advanced Japanese I

ERHBLNVOFEE R RIS, BN RFEICLER HAEORREE S O 13T, 72, kot
BRICHE 2 B &, HARBEANORBICLIEL 25 EELRHARERDOBFERZ M5,

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

necessary for the latter half of university study and life.

B I 2 H R B M B &
Seminar in Specialized Topics
(WHE - A BT ]

YE R, R, FRRRAICB T 2 il O ZECR & oA UM LR STV D 72 01 L B ik &
BT 572012, IREHEOWFRIREHEED S 7ERE 2 #IRN L T, ZAUTBE L 72 3CikR A - i
EDEBEZAT) o
[HTRER I Al S B T2 ]

IANVF=I AT L, XTVTNVYAT A, AHMAZI R, A7) T2y PYATAIZHT 5K
Jen O FERR & 5 O LT SR D 7290 |2 E R AR E BT 5 72012, REH B O 58155587

>
$
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SWFFERRE Z IR L T, SR L 72 SCRFA AT - fi e S OEE 2179 o
[BRBEAIAE P T

BREEHT, BRAEMEM R, T ANVF—HHFH, TAVF—EEET NS A, AN F =T AT L, G-
B - B2, WEDEDR, ST, BT, Za - PSS A RumOMITER & £ Ol i
TNERD 72O\ LB Jlak %2 BT 4 72012, $REH B O FEiEHE) S 7ERE 2 #IRL T, 2h
(B L 722 SCRR A - R E OB 21T o
[T - 2]

BL7NA A, FH - I8 - =4OV F—, BHEE Y A7 4, RHSERERS:, HELRE MBS
% BRI OB LR & 7 O LR SR D 72 0 | E 2 Jlik e B9 5 72012, $REHE OF7E155H
B SWFFERE 2 IR L €, ZHIZBEE L 72 SCIRER A - SEi e EOE 21T o

B OIL 2 M % % 5 X B EHE
Experimental Research in Specialized Topics
[(WE - A B L]

YR, VR, SRRMA B 2 R eim O 7Tk 2 IR I A R0, B ofsitR
B ST ZEARE 2 IR L C, BEERRIgE - 28R - BUEMNT 2 ComE 2 B 2 e\, HhEm o ERGE
HaZlT 5o
[HTRERE A AT S B T ]

IANF =T AT L, XTVTIVYATAL, AAPMAZIA, A7) T2y VAT AICHET DK
Fevm ORFFE Tk 2 EERICF R0, IREHE OMFRIREHED Ot RE 2 #IR L ¢, Hambigt -
KB - BB 72 EOWTEE B v, AR COERIEEY %) %,

[(BRIEAI A H T )

WA, BEEEEME, A VF—HIAHE, ZANVF BT NS A, TANVF—T AT LA, Gl
MU - BrZe, WPEAGER, MY BRI, 24 - BiSICBT 2wt O 7E Tk 2 2RI
A7\, EEEHE ORI St RE & EIR L C, BRI - 9258 - Bl 22 & Oifge %
BIhv, ELEXOERIEEZ 2T 5,0
(S5 - 2]

BTN A, FHM - HIE - DA VF - EHGEE Y AT A, BHERRE, BEERE, WELAICBE S
% Wt OWF e T % R 272012, 188 E OWFRIREHEIEA O FEiE 2 #IR L <, Haahf
32 - KB - BT 2 EOWE R B v, W SCOERIRE L 21T
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(AR AR P TRHE ]

EEERTEE — LEFR B A
Advanced Engineering on Charged Beam for Cooperation of Medicine and Engineering, Advanced
Course

MY — A2 OWFELBIER, HALFHES X CIEHIZ O W TR T 5. #ELE TV TIEET & @*EFM’FH%
BLUTZANVFERIIOWT, HLAEEG CIIE TSRO R & Saaeit, 1 4 > Bilots
FHA & V= 2EEOREFEIZOWT, IDHTIIEEMINT, =5 MReEigE, ?@Eﬂ4ﬁ%y%:
WTRER S %,

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

application are described.

EITEEBSREE - SRR B - nH ¥
Radiation Control and Measurement for Cooperation of Medicine and Engineering, Advanced Course
XA - R 2 FIUH L 72 BFAREEH - SRRSO W TR 3 5, A5, MHEZHFEZFHL
TZRHIP £ TORD . OEFMEOEBELICHOWE & X, BAHOMEIEHG® X # - Kz
M U7z RF - FHI O iR R
Measuring methods for characterization of electronic materials using X-rays and particle beam are
lectured from the view of basic theory and accelerator application. @ Electronic materials and their
applications. @ Interactions between materials and X-rays or particle beam @) Research frontier of

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

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

A4 Y E—AZIGH LIZRFOIT /NA A TIOR3 %o FEBERGR A 5 7731 A8
METOIRCHEH, T2b5, OFNA ALAIIBT 5 A 4 P EAE, @JGEHREHER, X
AR (AL F, LR, 7140V %E), @FEwETNAATE (74 F=y Z7fi#kaE) 12
DWTHHH T %o

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

photonics (photonic crystals) are included.
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HEEZATLEREMIZSR I Zh

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

VAT AT, VAT AORIETAI OV TRER S %0 ERERGE T P IZilb e QY AT ADR4EN
@7 s —4 e EBAEATY & 7o HECREGHE, @ADL ¥ AT 25 B HIC O WS
Ao

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

matrices 3 controller design for uncertain systems.

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

G e X0 oR PR L, EdarRmig a2 F3E S 2 200 e HiE LT, MRI®
HBEL 7 DRI O R, B EEEFH LA 2 =2 v ZOFEH, BEERLE, <512, 0
70— T EUl & BE S 5 720 O S ORERE L Z OIGHIZOWTIFHRLT %,

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

£

AL 92 - [LEE & - KHT

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

development of Medical Imaging.
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2 T W % T & HAHE
Other Field Research Training

Hr OHEM 3B UNOGEOMIERET, 7077 AHAHBOREOT, —EMMEIIHEF T2
EERFBMNT L. BEOFMOENIZSND 2 &T, SR % W LS5 EEa 12 X 2 MEInt 4 gy
5 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.

% £ X8t I F - HLH R
Seminar for Presentation and Discussion

BRFBEAED, HOHITo TWAIIRREICOWTOOEEELEZ1T) . FIHEHBOIEED S L12, f
WHEE L OT, FARERATIHEET ). TORKEICLY, KFEEAGHEHEEZED, e
FIEHTENOWTHIF 25T, B ka3 2 2 L REE %4 5,

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

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