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© (Seminar in Materials Science
and Technology F2)
MAT. A450.B | B B LR TE 5 — 0-1-0 | 1,2,4, | B
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pES =7 b A2 HAFA
A (0ff-campus Project in
Materials Engineering A2)
MAT. A462. L MBI T4 7% v 8270y | 0-0-1 | 1,2,5 Fv UTHA (CIM DA
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e (Advanced Course of Dielectric
R and Ferroelectric Materials)
MAT. C402. L AR 2-0-0 |3
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e Nanomaterials 0 HFEAEE © HAGER
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B | E| (EFHEIS) 0 WFEUEEE © HAGEBEE




MAT. M409. L x| FREA O 2-0-0 | 3 A 0 AFECRRE « DEGERHRE
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# (&)@ DAZHEME & W)
MAT. M413. L BB LRI S — 1-0-0 |3 AD
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R Metallurgical Engineering I)
MAT. P401. L HHCER B B 1-0-0 | 3,5 A ACEEES /it H
%= (Organic Optical Materials
R physics)
MAT. P402. L V7 h=T U7 IVIpE L 1-0-0 |3 A ACEEES /& F} H
& (Soft  Materials  Physical
R Chemistry)
MAT. P403. L | %| Soft Materials Physics 1-0-0 | 1,3 A ACEEES & B
b (Y7 b~T V7 e
#
MAT. P404. L %| Soft Materials Functional | 1-0-0 2,3 A ACEEES *)&%H B
BE1S Physics
# (Y7 h~T7 U 7 IVHRE L)
MAT. P411. L | *| Y7 b7 U T k%1 1-0-0 A ACEEES xJ&FHH
B | 0| (Soft Materials Chemistry I)
#
MAT. P412. L *| V7 b=T U T ARE-LL 1-0-0 A ACEEES /it H
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#
MAT. P413. L A A B RE L 1-0-0 | 3,5 A ACEEES 3 J&Fh H
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MAT. P414. L Y7 =T U 7 VERE 1-0-0 | 3,5 A ACEEES st JtaFh H
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#
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pES (Organic Materials Functional
R Design)
MAT. P422. L AHABI R R 1-0-0 | 3,5 ACEEES *I5F} H
% (Organic Materials Design)
EIN
MAT. P423. L AR 1-0-0 | 3 ACEEES *i5F} H
1% (Advanced Course in Composite
EIN Materials)
MAT. P424. L AREATEIINT. A 1-0-0 | 3,5 ACEEES XI&F H
he (Advanced Course in Polymer
A Processing A)
MAT. P425. L AHAEN T B 1-0-0 | 3,5
e (Advanced Course in Polymer
I Processing B)
MAT. P426. L BB R i 1-0-0 | 3,5
pES (Thermal Properties of
EIN Materials)
MAT. P491. L B T BT R 1-0-0
& (Materials Engineering and
N Ecology)
MAT. P492. L A F R RIRE R 3 1-0-0
1% (Advanced Course in Organic
A Polymer Science)
MAT. C500. L SRR R 2-0-0 | 3,5
pe (Advanced Course of Materials
R Optics)
MAT. C501. L B 50 L 2-0-0 | 2,3,4,
pES (Advanced Course of 5
N Deformation and Fracture of
Engineering Materials)
MAT. C502. L FAHBR 8 o 25— 2-0-0 | 3,5
BEL (Advanced Course of Material
R Development 1)
500
24 MAT. C503. L Advanced Course of Material | 2-0-0 3
BES Development 11
R (B BB 5788 =)
MAT. C504. L BERET /N A R i 2-0-0 | 1,3
pES (Functional Devices)
N
MAT. C505. L FHRAEL R 2-0-0 | 3,5
e (Computational Materials
EIN Science)
MAT. C506. L W] {4 2% 1] 0D 355 AL 11 784 2-0-0 | 2,3,4, 0 AFEAEIE ¢ SERBAGHE
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Surface)
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MAT. 2694. R B T58 58 4 0-2-0 | 1,2,3,4
© (Seminar in Materials )5
Science and Technology F4)
MAT. Z695. R KB 27385E S5 0-2-0 | 1,2,3,4
© (Seminar in Materials )5
Science and Technology Sb)
MAT. Z696. R B L2388 FB 0-2-0 | 1,2,3,4
© (Seminar in Materials )5
Science and Technology F5 )
MAT. A60O. L MR Lol S - —5— 0-1-0 | 2,3,4,5
b (Materials Science Special
EIN Seminar 1)
MAT. A6O1. L OBt L eiile S —5 2 0-1-0 | 2,3,4,5
e (Materials Science Special
R Seminar 11)
MAT. AGO2. L M L eaile S —5 = 0-1-0 | 2,3,4,5
e (Materials Science Special
R Seminar 111)
MAT. A603. L ML TSR < - — 5 0-1-0 | 2,3,4,5
% (Materials Science Special
EIN Seminar 1V)
MAT. A604. L AR E R ER T e /T s | 0010 | 1,2,3,4
e G )5
b (Practice Program of Topics
B Setup and Solution I )
F9 [ 600 | MAT.AG05. L AR E R ER T 7T 5 | 0-1-0 | 1,2,3,4
| &Fa B B ,5
H iR (Practice Program of Topics
Setup and Solution II )
MAT. AGO6. L AR E R ER S 0 /T s | 0010 | 1,2,3,4
fE2 = ,5
b (Practice Program of Topics
Setup and Solution III )
MAT. A607. L MR E - R E T m 7T 4 | 0-1-0 | 1,2,3,4
pES % )5
R (Practice Program of Topics
Setup and Solution IV )
MAT. AG61. L MELRE Y =2 M | 0-0-1 Fr U TR AR
& - H (AID, A2D, A3D, PID,
A (Materials Of f-campus P2D, P3D)
Project 1)
MAT. A662. L MBI RRE T r =7 N | 0-0-2 v UT7RABEAR
b3 - H (A1D, A2D, A3D, PI1D,
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BN (Materials Off-campus P2D, P3D)
Project 2)
MAT. A663.1 | L MBI THRET0 Y x 7 ME | 0-0-4 D v U7 HRAEGEAR
BE = H (AID, A2D, A3D, P1D,
N (Materials Off-campus P2D, P3D)
Project 3)
MAT. A664.1. | L MELHRE a7 M | 0-0-6 D v VT H A RSB
b el H (A1D, A2D, A3D, P1D,
N (Materials Off-campus P2D, P3D)
Project 4)
- O MERE, OBPULERIE, *WEETEELITORA, O GEEENFHERMAR, E - MEUEEGERRA R
CHITHEIT DN 1 EEEEES, 2 ala=r—Tary, 3 HMA, 4 BERES, 5 EEUIMmILS
cBHa—-FZkF 2 HFa— R Zko@y, M: &EFERE. P AR BEE. C: BEAPERI B RE, A EEA

AKa— 2O EZREERERE TEMFICRR SN F Y U TRB IOV T, IVEAERLEHERERN—F vV 7H
BlCi#E SN TW5, # A-1 £7213 B-1 {2777 Graduate Attribute (GA) % 5L HI & L TETi7= L. 4 BEArLL LD EAL
ZE/ LT TR 60, GA DERRIICOWTE, BTRICa—ATHET 2,

ZOGAZB/RT LI, ¥ UTHRBICMAT, ¥ VT7HEELTARTIENHRDZFEMEA & LT,
EB-1E£72IEB2ORERHESLTWD,

7E, MSBEEXF Y U T7HRE L LTETEHRICED LGS, SMBE L LTETEHRIZED D Z L RN
DTHETDHZ &,

nE, WEREEEY) —T 4770 s 7 LAOBERBELBET 2HIZOVWTIR, IV, ZER B FBRERN—
Xy UT7BRBICRBEEIN TNy VT RBE L ART ZENTELIREPIHESN TVWDISERH 5, BIK
7o . BEEMFEIX, AT 5HERRDOBERNESROZ &,

RB-1 THTIvr)—F—#HER (ALP) #MEta— 2B L&EHES v Y 7RHER B

. BE=—F B4 HALE | xS | P #%
*EE
3 % | IR
X4
GA
MAT. A460. L L MBI T A7Fy o271 P= | 0-0-1 | CIM B,D
b3 7 KAl
BN
MAT. A461. L L MBI T%A7F v 272y= | 0-0-2 | CIM B,D
BEL 7 A2
Fv U TH
BN
H&LTH .
MAT. A462. L L MBI T %A 7F v 27122 =x | 0-0-1 | CIM B,D
A RN/
BEL 7 Bl
Hisk 5 B2
EiN
BH
MAT. A463. L L MBI TS A7Fy o2 7F = | 0-0-2 CIM B,D
e 7 kB2
BN
MAT. A661.L | L MBI THIRE S e Y= Mf— 0-0-1 | AID,A | D
e 2D,
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# A3D,
P1D,
P2D,
P3D
MAT. A662.L | L MR T2RE 0=y M 0-0-2 | AID,A | D
i3 2D,
EIN A3D,
P1D,
P2D,
P3D
MAT. A663.L | L MBI LRERE Y =7 hE= 0-0-4 | AID,A | D
bEd 2D
EIN A3D,
P1D,
P2D,
P3D
MAT. A664.L | L MBI TRRE e Y =7 NN 0-0-6 | AID,A | D
pEis 2D,
# A3D,
P1D,
P2D,
P3D

LR H oM, BEFAHEX YV TRAPLEIRT D Z &,

(Iv. ZEF B ERERZNSR)

KB2 FuFrF47)—F—HBR (PLP) #hta—2EL%gEEY v U 73R A

MERE | #E=a—F | #EL A | wis FE U
X4y T56A | AA
MAT. A460.L | L MR LA 7 Xy o271y | 0-0-1 CIM B,D
i =7 KAl
EiN
MAT. A461.1L | L MBI T%A 7%y o270 | 0-0-2 CiM B,D
% =7 hA2
X VTR £
H& LT | MAT. A462.L | L MBI TH% A 7%y 2782 | 0-0-1 CiM B,D
Ry En i =7 Bl
ik 2 B e
#H MAT. A463.1L | L MBI T A 7%y o278 | 0-0-2 CiM B,D
% =7 B2
e
MAT. A661.L | L MBI LRERE Y0 Y =7 RE— | 0-0-1 ALD,A2D, | D
Bt A3D,
EiN P1D,
P2D, P3D
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MAT. A662.1 | L MBI T2RE e Y27 FE | 0-0-2 A1D, A2D,
BEL A3D,
EIN P1D,

P2D, P3D

MAT.A663.1 | L MEITSHRE e Y =7 ME= | 0-0-4 A1D, A2D,
b A3D,
EIN P1D,

P2D, P3D

MAT. A664.1 | L METHRE 2 Y27 MEM | 0-0-6 A1D, A2D,
BEL A3D,
R P1D,

P2D, P3D

LR H oM, BEFAHEX YV TRAPLEIRT D Z &,

(Iv. ZEF B FRERZNSR)
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18 -5 ST FE

R SCFZE T, MR ICINA T, MBERE
EERfET, IO IXHERRORE L

AP O R TEF

RBAOEE, &5
&7 5, £z, HEPEAOTS

- 44445

%DD

CkBalia=fr—va I iom
ZmiF oo —4# %

LM,

25 ERE R H SR

e <5 e
1 %8 2 FH 3 4 4 FH 5 S8 6 F#)
10 | 20 30 | 49 5 | 6Q I 9 | 109 | 119 | 129

r

FVZyF—vay

r{r1{r

EZACEC]

FOCIRH -
RERR

- TR SO A L

AR S0, MOB LRSS 5, Bk, WMAINE & 3 R 2l E 2 Fr > B & DX TH - T,
F B N E BRI 2 KM & 5 FIRMERE S 1Tl SN TV DDy, H2WIEHBl SN KETRITIT RS2
Vo ek, SRR EOPAGIE, BAREE LEBREETHET LI L LT 50, EXTOPRELZHERET L,

+ R SR A S A T T

FAZERISAULOFEES THRSNDL DL L, MRS, HHEEELOATEERZZO LN TE D,
Wit L, NEBEROK, FERICI L2 FAETRLR T, RNREE - Mz T o, KEEETIE
VDI T 5% L ITEEE ) bR T 5, 2k, MBRIEEONBERITAATEE LIIRGETITI Z & &
ERAR
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MECRM B o — R BiREHR

MAT. A450 B TFHFFRE — Materials Research Methodology I)
20 0-1-0 R A g W KB B RXF BE B®
MAT. A451 B TZ2HFZFE — (Materials Research Methodology II)
4Q 0-1-0 2 B BR BEHF B 2R RXEF FE 5%
MAT. AG50 Bt TZHFZRFE = (Materials Research Methodology III)
20 0-1-0 HE By #HE ES B B REF BE 2R
MAT. A551 #E TZAFFE I (Materials Research Methodology IV)
4Q 0-1-0 R WY B WS B IR RAEF EE #2E
T OB FHINE L L TOAF NV EE D T2, RSP SCHER) ., tAaIa=Fr—3a VEES, R"ETD
TR T—va VEBNEEG L, ZEEDIROX v VT 7T T OWTHRBHEB L ERT D, B
MREREB IR D Z &Ik, LR, HE. fhadiico Ty E5T 5,
(Students get the skills as scientists or engineers by learning paper or review writing, communication
skill, and English presentation skill. Students discuss their future career with their academic advisors.

Midterm evaluation of master course thesis will be held.)

MAT. Z491 #F#t TZ#72 S1 (Seminar in Materials Science and Technology S1)

1~2Q 0-1-0 RHEHKB

MAT. Z492 #1Bt TZ#Z2 F1 (Seminar in Materials Science and Technology F1)

3~4Q 0-1-0 HEHE

MAT. Z591 #¥F T3 #7%2 S2 (Seminar in Materials Science and Technology S2)

1~2Q 0-1-0 EEHE

MAT. Z592 #¥IT2£:#%2 F2 (Seminar in Materials Science and Technology F2)

3~4Q 0-1-0 HEHE

MAT. Z691 #F#t TZ#72 S3 (Seminar in Materials Science and Technology S3)

1~2Q 0-2-0 RHEHKB

MAT. Z692 #14t TZ#Z2 F3 (Seminar in Materials Science and Technology F3)

3~4Q 0-2-0 HEHE

MAT. Z693 #E T3 # %2 S4 (Seminar in Materials Science and Technology S4)

1~2Q 0-2-0 EEHE

MAT. Z694 #$IT2£:#%% F4 (Seminar in Materials Science and Technology F4)

3~4Q 0-2-0 HEHE

MAT. Z695 #1# TZ#72 Sb (Seminar in Materials Science and Technology Sb)

1~2Q 0-2-0 RHEHKB

MAT. Z696 #1ft TZ#Z2 F5 (Seminar in Materials Science and Technology F5)

3~4Q 0-2-0 EHE

AT HB LV 52O (b L <IIHREHE L ik L CRIE L72HFEE) 2 Hubis, 5%
ikl FORLEBMBEAESRL, INOZELOT—<ICIY ANVTHZEL, ffmL,. FLOTEEELZITI, Z
DR TIL, FLATHRORE - SR L O~ v FMeFIE 7 —F 045 - b7 - SHEFIER EICEHRT D L L b,
PR ) LREE O, G SCERCPIER . BEE. FmETIC W TEGEZN S,

AREOKFERBE X AMRRAID Y 2T MIHESL a—RT—7 LEAEE LR E T HWREEE & & Mm &
LTW5, BIIMAEBETOPERE THY . BB FENRRI RO LN TND, —HOHEILE =k L, R



EE 2D LB T, FEMAEZM ESELL L BITHBTURELINDIBNEFIIOTLZ LRI ND,
(This two—quarter long course is designed to give students specialist knowledge in their field of study
as well as basic knowledge in a broader area, with a focus on research assignments that are suggested
by the academic supervisor (assignments may be decided through discussions with the academic supervisor).
The students will incorporate this knowledge into their own research themes to carry out research,
participate in academic discussions, and give presentations of their findings
The aims of the abovementioned process are not only to develop the students’ skills in such areas as
literature search and analysis, mapping techniques, and techniques for collecting, analyzing, and
assessing data, but also to acquire linguistic proficiency and comprehension skills as well as the ability
to present ideas and arguments effectively in academic writing and through discussions and presentations.
Graduate education at Tokyo Tech is comprised of coursework education based on a structured curriculum
and laboratory work characterized by individualized instruction. Research Seminar courses are central
to the laboratory-based education, and active learning is strongly encouraged. By enrolling in Research
Seminar courses and pursuing research activities, students are expected to develop expertise in their

field of study and gain skills that are sought after by society.)

MAT. A460 MBI LA T7F v o /RRX 7= b Al (0ff-campus Project in Materials Engineering Al)
1~4Q 0-0-1 $EEHE

MAT. A461 MBI A T7F 9 /3R a7 b A2 (0ff-campus Project in Materials Engineering A2)
1~4Q 0-0-2 RHEHKB

ARZDAOEN OGRS IT AT 2 KB 2@ L T, JAWEEZRO L & b2, HDOBIEIZ DN TO LY BN
MEE/LZEEZHMNE L TCEBETLRETH S,

(This subject aims to educate deeper insight through internship in other domestic organization.)

MAT. A462 MBI T4 T7F v /R 7= b Bl (0ff-campus Project in Materials Engineering Al)
1~4Q 0-0-1 #HEHE

MAT. A463 MBI T A T7F v /3R a2 b B2 (0ff-campus Project in Materials Engineering A2)
1~4Q 0-0-2 RHEHKB

ARZLAOWEN ORI T AT 2 KB 2@ LT, JAWEEZRO L & b2, HDOBMEIZ DN TO LY BN
MEE/DLZEEZHMNE L TCEETLRETH S,

(This subject aims to educate deeper insight through internship in other overseas organization.)

MAT. C400 #&E84RlZ (Crystals Science)
19 2-0-0 K3F BEHE
AR TIL, MEREOIED DWE OFEARRFE, T REGOVEHE & AP EEERE & ORISR £ T, EEEES B OBk~ 72
ERE A BT 272D B L R D S 23R 35, F7o. R OB CERMFI RIS L D - A
=V COREEFN 72 £ BRI B D Bk ORIk & 2 oIS B 28T 5,
BIEFHNT A S LTV D BRI, 7R - G081 R 2 FEEUSRGEE L THo < W 2T 2 & Trtlag
FHLTWDLEDONL N, AFRE T, ZO XD R5EmBEMAMEHI B 2R E L fFR L. L0 2R ro&EEE
IRMABIBRFE AT O T2 DI AR AT R & 72 Dt B 2 O MO BHZ AN L 5,

(This lecture covers basic concepts that are required for understanding the functionalities of inorganic
materials, ranging from the basics of crystallography to the fundamental properties of materials, the
properties of lattice defects, and their impacts on materials functionalities. Cutting—edge methods used

in inorganic materials researches, including advanced experimental measurements and theoretical



calculations at the atomistic and electronic levels, are also discussed

In many of currently commercialized inorganic materials, superb functionalities are realized via a
precise design and fabrication of complex microstructures and lattice defects. An aim of this lecture
is to acquire specialized knowledges on crystal science that are required for solving issues on such

advanced inorganic materials and developing diverse high—performance materials.)

MAT. C401 FHE - 5875 BER%F3% (Advanced Course of Dielectric and Ferroelectric Materials)

4Q 2-0-0 HBR BE g KE [EH #EBR

BUE, FEEZFHLZZOT AL AREREENTEY, FEMEIMERFOEERGBHIC/R>TWET,
CORFEME IR T 5 0F ST, AR TR, 7, oMmoBiE L T IAYICEE T 5 72 DI EME OB
FMOIE L, DWW ToMOFEBIEERE 2 &G & & ima MO Tl L £, WE O MITE I X0 21k
LEd, ZOBRRTFEDREIFIN, FEELZHBRZAICHEES 5 L EOFERLZICHT 5 L S ITITEHEIC
R0 ET, AEROBCET, SBAERCEVIRET LEFBERICETLIARTTN, BETIE, IWSHICLL Y
WA R AT L IEEM, SMME D72 LICH B Romae R oEER, 512138, BEIBOGMBERTED SR
FERICOWT, O &I E R L E T,

(Dielectric property of materials is one of the most important subjects in material science because
various dielectric devises are indispensable in the human society. Dielectric property of materials
is dominated by the polarization. This lecture starts from description of dielectricity in classic
electromagnetic theory follow by the description of the concept of polarization in terms of classical
and quantum theories. The polarization of substances depends on frequency, which is called dielectric
relaxation. The dielectric relaxation is an important phenomenon for usage of dielectric materials in
real devises. The letter half of the lecture 1is for piezoelectricity, pyroelectricity and

ferroelectricity. Applications of those materials will be explained. )

MAT. C402 EFt#pf:4% (Quantum Physics in Optical Response of Materials)

20 2-0-0 PR —f& HEBR

ARETIT WEBIOROEFREBEAREXY M TERL, BEFREBORMERLTERT 5V 2VT 4 T —
Fom, NA BT RR MHEEHERICOWTFEOET, 20b L, KEWEOHAEEMZHOWTHRIETH
LN AZFOE S, SHIC, B FRETEETHL at — L MREIZOWTHERET, £k
BHOMEEDF L LT, at—br b 7x/ UEHE e VB TIRED 2 6 — L MBI SV TS L E
K

e ME O EAEICET 287 PR LA EAERT L L aERORL WL LET,

(This course gives fundamentals of quantum mechanical description for interaction between light and
matter. The students learn description of quantum state using state vectors, equation of motions with
three pictures, harmonic oscillators, coherent states. In addition, recent research results of coherent
control will be presented
The aim of this course is to understand the light matter interaction using quantum mechanical

description.)

MAT. C403 & T I v 7 AEEHRE (Advanced Course of Ceramic Thin Film Technology)

20 2-0-0 fEMF ok iR WA MM Ror M

T Iy AOSERRME DL X, RS - R W o G ICEK L TR Y, BT I v 7 AOHEE & HlE
Tty P IR ETETHEEC RS> TWD, 2ORWITET Iy 7 EEICENTHRHETHY, BT Iy
I AT R IO E L SOICRKRELSZITDHMEEBZ D ENTE D, RERTIE, 2HELET I v 7 #EBED
BE 7 0 AT OWNWTHS,



AT, BT 2 v 7 AR OLH, SRS kR L OB OIS ICE T & EZ PO, BT, wF
DX T 7 2 ) EB— 3 VEHINB XOEZFEFEORIEIZOWVWTIRARS, ¥+ T 74 EB— g UEINTIEE, ¢
FRIEHA, BT OIEME L X BREYT, BZRE CEMERN, 7o — TSR, ERUERERN 2 BT D,

MAT. C404 & AWpMtsss (#4%8F) (Physics and Chemistry of Semiconductors)

30 2-0-0 MEF FHiE iR BEE B iR T HI HEBR

MBI & o TUEAHEERIERZ, Lo b & LIcBRERED O | MR LB 7 BB 7 BEfR £ T %
BOIZHER AT, T I THPES MITIE, PHEEOEFHEDOEREN L, FEEO F—v 7 72V IR L
WEH AR D PN #26 F THED |V, il 5 [Tl K@, BL A4 — R, ERIE T VoA
72 EONEART S A ZOBEFELOBfREZ ROV K 5, £ LT, &¥5 BT, FEEROM BRI
VEARAIRIREFREEICAL T, W< OO T—~ZflE LThIF, EEOHRITEILS L ST 5,
KFRDNDO WL, MOEHIFTEE D3 8RB O e A D DI H 7= 0 Bl L 72 5. FEROHGR - 73 A - &
THEDORBEHIIOTHZ LIZH D,

(Semiconductor theory, which is necessary for materials researchers, will be lectured from physical
basic points to intuitive understanding that can apply to actual materials researches. In first 5 times
fundamental semiconductor physics will be lectured such as electronic structures of semiconductors
doping of semiconductors, Fermi level, statistical distribution functions, and PN junctions. Next, the
principle of operation of semiconductor devices such as solar cells, light—-emitting diodes, and electric
field effect transistors will be lectured. In final 5 times, electronic structures of semiconductors
for designing novel semiconductor materials will be lectured using some research examples in order to
utilize them to the practical researches.

The aim of this course is to understand the basis of semiconductor theory, devices, and electronic

structures for the materials researchers.)

MAT. C405 #rEHE%2545 P55 (Advanced Course of Instrumental Analysis for Materials)
3Q 2-0-0 KR¥F HE ;R
WAWSIRENIE LT ORMHM « /08T & L THAE, 2 < OISV BTV D, AGERE TIIAEMITSE
ZEWTHWOLNLTW D atTdE D 5 6 ILHRICH T S T > BEE R e m o s 2OV T £ DB B
R ORER 2 Z DTSN BT 2R EITV, TOHMEFICE T L La2Rb 0 ELTND,

(Various kinds of the instrumental analysis techniques have been utilized for the evaluation and analysis
of materials. In this lecture, indispensable analysis techniques are explained from their fundamental

principles to their application to the latest materials science.)

MAT. C406 HESK W43 (Advanced Course of Magnetism)

4Q 2-0-0 B T OEIR AL ER HEHER

AR TIE, BRI EAEH ORIR L 72 5 A E 2 M E8) & & AR A /EH OBR) & 13 L, fhoRERAIMH A
YER., ZORER, BB 250N, BRORBEME, DEAMMEICOWTHER L, S OB DL 5, £,
BERISH DI & 7 DR BT EFIZOVWTHERVE S,

BERBIGIE, ERATEL, @B B AR EL2RRRME I W CUARICBII S, 2RI E D EiTIC )
ISR SN TWD, ZhbOBKBAROEIL, BETBE 2 DRVl e EFBEiz o &R L TZOW
DIFNIERRELSRRY | WRBIGZ BT 57201013, TN EHEFIRREITR L TR 2 BB AEH %
S5 Z ENMHATH D, KR TIE, ZhHOMEZIE L T, BRBISZ ORI R 5 720 O FLHEm &
BRI 5,

(This course begins with a brief description of spin angular momentum and exchange interaction, and

covers the other magnetic interactions that lead to ferromagnetism, antiferromagnetism, and helical



magnetism. Also, the fundamentals of magnetism in metals and magnhetic anisotropy, which are central in
magnetic applications, are included

Magnetic phenomena are observed in a variety of inorganic, metallic and organic materials, and are used
for a number of applications. The origins of the magnetic phenomena in insulators and metals are totally
different, and it is essential to understand the magnetic interactions for each in order to understand
such magnetic phenomena. The course enables students to acquire the fundamental knowledge that is

necessary to fully understand the magnetic phenomena.)

MAT. C407 F /) XA F =27 A#¥#4 (Advanced Course of Nano-Bionics)

20 2-0-0 MREFIEFE 4B R WHER

BRSNS, ERRITRILD LD BEZXTITREI T, RIUDERDA / X—a rDedll, Zo4a<
R 2572 “Sam” 2@ C TR, M LFERRERZEHE L C, EREROBE T n v 228+ 5 £ Tl
RS EET, BAEER T/ AT 4 AV - BT & W o T BREI AR L, 7 —T I K hikima @ U T
AR £, ERER & LR, #ilm, R, Mila, veEF 2 — TR ad—r 0 BEGMEREN
HIFHNET,

(The attitude that materials and biological sciences have supported medical treatments is of great
importance. To realize innovation in medical treatments, the recognition of development processes of
biomedical devices from seeing “interface” of the different sciences and arranging various factors
on material engineering is achieved. The specific examples about regenerative medicine, nanomedicine,
and diagnostic technology will be dealt with and, through the group discussions, students promote deeper
understanding about the related matters. The key words are surface, interface, cell, receptor

nanoparticle, collagen, and scaffold so on.)

MAT. C408 #EMSR V.45 (Advanced Course of Surface Chemistry on Inorganic Materials)

20 2-0-0 B EFE BT T HER

[ A oM, YEEL 7 iE, IS OWTIRA S G L £, iR ONA BB E 2 P2 LE 328,
BIESAWEY . A A AR IARE AR, R, JERERR L RRx REERO RIS TSNS bt
N, ZNOELELRNPOHMT S Z LT, rEOBEREEREZ EI S 5720 DA RE 270, Mt 7
T 2 OEPRUTET 2 A HIAT < &9 TRUET, £z, RmELBESLRMERANRICOUWTOHEMMIC B 2 il
D RE Y7 ZZOWTHAREZRIR VA L, Bie 255k O fH 5 Cldiawn, KFFE L~V ORIELFICBET 5k
ZFEM L ET,

EROREZZOMELE . MOWE, b, BT, B . BREOEEN A =T =24 ATT, Z0 )
ZNRANTHIE T 5 2 L2k 0 AV EEROMWEZ S E<HIEH LY, Sy ER L B 5 WHE 2R fd
532 Z ENAREICAR Y £, ZOi#EFR TR, 20X D RREHEEMEIORGHIE T 2N, FRICHE LRI
HR L, REWEZHET 5720 0REARNRT P o —F iz Bfif L, HIZHOT5ZE2HWE LET,

(This course addresses principles of surface chemistry of inorganic solid materials, including
structure, properties, applications, and evaluation methods. Topics include technologies of surface
modification for ceramic materials.

The aims of this course is to give fundamental knowledge of surface physics and chemistry on various
solid materials for students and to cultivate application ability of the knowledge to solve practical

problems for their future research. )

MAT. C409 ki + T 455%m (Advanced Course of Fine-Particle Engineering)
30 2-0-0 IRFH UIRR BdR BN HERE dEEeR
BRBE » =R X —BHHEOBREMEM T T X v 7 2A0BLEITB W T, MR T oY A X2 X 2 & 73%, Wkl



DIGIRIZ & DR R pht, Bl - ooflk, WP TOHE - BEE, A v arobAno—7n LY, k|2 B
LR EBR NN EE & 705, ARERE TIX, 205 Ok - O ROMEE, BIZZEDOSBEIC OV TE
fRL, ITFEICHITDEE - =X =38 & OREIC OV TS,

(This course explains physical and chemical properties of nanoparticles and their dispersion and

handling for environmental/ energy issues.)

MAT. C410 T RN X —EH B3 (Energy Conversion Ceramics Materials)
4Q 2-0-0 FEFHFE B HEL R ZH A— HEER BT T HEBR i
KRER I NLF— fEFo L F— oL F— BEFTRLF— BRI —RECEEL X
NV —ZEEARPEHT B3 2 Je AT 78 IZ oW TS,
(This course is to discuss the cutting—edge researches of energy-conversion materials for light energy,

chemical energy, thermal energy, nuclear energy and electric energy.)

MAT. C411 #REfLZ24:3% (Advanced Course of Catalytic Chemistry)
19 2-0-0 i TH0 ER SkH BE HBeR LFF B #BIR
kL, ALAROSOREICR BIKKBER SN THWIMETH Y, WHERO X — LR OMETH 5, B T-HKEE
AT D Z BT D 2 01iE, MRS D BEARR R B S IS 2 BT 5 2 L IIMATH D, LT
BEAEIT:Th D2 Z D08, MBI - BRI - AR CoEMER2 gL LTk, b
JE D R A BRAR T 2 2 & TR & O MEHME SR A RRIANICBIIR T 5 Z L AN TE D, FURR iR A 1L, dE R
&R, MEOX Yy T2 2 V¥ —a s, MEORE L GE, RS, M7 ot AR ETH D,
AGERTIE, MBS T 2B 2T OERIZH 2B - WL - AL EOFEMBR B L, €
DG A TR ORI G - RIS T 2720 OEMEZ RS Z L2 AL 35, S 61T, MEOREE - Kk L 7
BE R ALERIE L OBEMEZ T, R RE RS IC B T DO EEMEA~ OB 2 TRO TIZ LU,
(Catalyst is not only a compound which is most widely used to control chemical reactions but also a
key material for conversion of a substance. To develop the catalyst with an excellent property, an
understanding the basic principle and concept about catalysis is indispensable. Catalytic chemistry seems
complicated because it is applied chemistry covering a wide range of scientific fields. However, the
material chemistry with regard to catalysis can be systematically understood by learning the knowledge
based on physical chemistry, inorganic chemistry, and organic chemistry. This course includes kinetics
and equilibrium, characterization of catalyst, structure and synthesis method, reaction mechanism,
catalytic process, etc
The purpose of this course is not only to understand the catalytic chemistry with backgrounds of physical
chemistry, inorganic chemistry, and organic chemistry but also to apply the knowledge to practical
catalyst design and development. Moreover, we would like students to learn the relationship between the
catalytic properties and chemical processes and to understand the importance of catalyst to build a

sustainable society.)

MAT. C412 ®4rF/3A AF~T Y 7/ (Polymeric Biomaterials)
30 2-0-0 ARME OUiE MEBR MK IR #EBER
INETZEZL OmAGFMEREFE S, TUOIEEMER THEMESND Z L2k AREFITRNERVH
BHI 2o TV D, KBTI TH, BRI X ORESE CHEMAT 21 @ o A EHZ DN TF 5,
FT. NS A @SB ORI AR L, HIRICE DY TMEERGOH KRB KOS A ~7 U 7 v oFKib -
BT D0 FREC OV TEE TS,

(Many kinds of polymeric materials have been developed for various purposes so far, and they are

indispensable in our daily life



In this lecture, students learn polymeric materials for the applications in medical and environmental
fields, especially their material properties and structure—function relationships. Students also learn
strategies for the design of the polymeric materials depending on targets and discuss molecular behavior

at interfaces.)

MAT. M401 [E#7#5E8% (Applied Diffraction Crystallography in Metals and Alloys)

20 2-0-0 #HEEEEE P HF BR BE Rz R

it B PERA B OREIEIEAT 24T D (2T o T, XKML E BT THR R FIED 1 D Th %, KifE TIT

‘E@J?E"Jﬁ!& EE R 2 T N ENE O, XBREHTIC K 2 I LR -C & T O J7 # & E{ZISE@?&%YEE%
WL TERT S, XA & BFRET OB IR 5 2 LIk, MBOF Yy 77 2 0¥ —a ki

FEICE>TUTAD L9 D,

(This course is designed to give an introduction of fundamental theories and techniques of x-ray

diffraction and electron diffraction, especially the principle of modern diffraction techniques and their

applications to materials characterization.)

MAT.M402 7/ #4158l (Characterization of Nanomaterials)

4Q a 2-0-0 MBEERFE BR EA #E3R =8 I #A

T MBI DRHEIL T ) A ADOEICRE KTFET D720, @mWZEM SRR L FOFHIFIEIILEARAF R TH
L, A HDFT I MEIORRIZE SR, 7/ FHITFED AL TWD, 26 OFHITEICIE, 2 < OfE -
JERIER DY, MELOREC Y I2WERIC K > THEMIEIIRE SRR > TWD, WURFHIFIEZRIRT 572
WL, ZOFEZISHMLTWLZENEETH D, A#EFRTIE, T/ MEEHIITFEZ, BAERGIZEL TF
BT 5, AETE, EFEBERECRLT - T2 —7 R EDKRKITTT / #B, % TIESRIER 2 %ot - 3R
JREE, R ST 5T ML E 20 ITFiEEFE T LA LA R LT D,

(Functions and properties of nanomaterials strongly depend on their size and structure. Therefore
nanoscopic observation methods are indispensable. Recent progress of observation tools made numbers of
new discoveries in nanomaterials. To obtain maximum performance of the measurement tools and to avoid
errors, method should be well understood and properly selected. In this lecture, various nano—measurement
methods are introduced with application examples. The objective of this class is to understand the nano
material and nano—measurement methods, 1i.e. electron microscopy and low-dimensional materials are
explained in the first half of the course and spectroscopic methods, 2D-3D materials, molecular machines

in the last half.)

MAT. M402 Characterization of Nanomaterials (7 ./ #1¥+EHI)

3~4Q b 2-0-0 FEXRICTHHE BEWFE 4/ FF #d® (Nakamura Yoshio) 8 BE & (Shi Ji)
Functions and properties of nanomaterials strongly depend on their size and structure. Therefore
nanoscopic observation methods are indispensable. Recent progress of observation tools made numbers of
new discoveries in nanomaterials. To obtain maximum performance of the measurement tools and to avoid
errors, method should be well understood and properly selected. In this lecture, various nano—measurement
methods are introduced with application examples. The objective of this class is to understand the nano
material and nano—measurement methods, 1i.e. electron microscopy and low-dimensional materials are
explained in the first half of the course and spectroscopic methods, 2D-3D materials, molecular machines
in the last half.)

(F MBI ORHEZ T/ YA ZAOWEEICKRE ARFET D720, mWZEMO R Z FOFHIFEIINERAI R Th
2. A HDFT I MEIORREIZE SR, 7/ FHITFIED B AL TWD, %h%@ﬁﬂﬁﬂ?& i3, %< OfEM -
JERIER DY, MELORELI Y I2WERIZ K-> THEAEIIRE SRR > TWD, BURFHITFEZZIRT 572



DIZIE, TOFEEZLSHBEL TWDL ZLREETH D, AR TIE, T/ MEEHIFEE, BAEflZz@E L T8
BT 2, AT, EFBEBEEORLT - Fa—7 R EDERRICT /B % TIESER 20 - 3RocT
SRR e ST T MEH E ORI TFIEEEE T LR AFEE T D, )

MAT.M403 MEIDBEIEL I (Environmental Degradation of Materials)

4Q 2-0-0 FEFERFE WH K B £H KE HEHER

MEL OB, MEZ B HREICBW TLEIIRIICOIL > TRAT 72012, Kb EEL Q2 HEEEOD
EOTHD, KHERTIE, BRULE, REHZ, @BEMEEEZERARM L LT, ke RREICE T DHEM RS
J ORI B O &, BRES{LBIG LOU\Tﬁuﬁj‘ZDo E7o, @BMEIOBERGE, REME, FHFamiho
Tk L, WURPRERSHIPIEREZRETEHLHICRD I L2R6VELTND
(Long—termreliability of metallic materials in usage environments is one of the most important properties
for structural and functional materials. This course provides an overview of corrosion and environmental
degradation of structural and functional materials in various environments based on metallurgy,
electrochemistry and surface science. Students will learn the evaluation methods for corrosion

degradation, environmental strength, and life time of metallic materials.)

MAT.M404 #&Eh#EEF (Transport Phenomena at High Temperature)

20 2-0-0 MBEFXRFE Al EW B K BE B AN B HEBER A E HEER EH O
HEBIR

AR TIE, BEEEGROT T, BB LY L EHRRRICH D, BENIEHL OES) & & B o jiihic SV T
RS D, EIRNILEIZ OV TIE, WENTOMER T ONEZ®, £ O TE, IS ZY5, —T7, &
i & DWW HONTIE, ETEBERRE =RV —iEK (BYRE - %08 - 185 Z2WERR &b 3872
PO T 2, EERERORNIZONWTIE, =a— MOt ez - A b= 20X L, Bt - E
FIRBBIZ IS T D IR CREAE M+ 2 WG I OFHRETFIEO B2 RIS 5, £/, LA/ AV XEFER T
BIZHONWT, KRUKREE L WHE ORE L OBMRICOW TR T 2, £, BEUCHOWT, Ml LEHEFEO L
5,

(This course focuses on the diffusion in solids, and the momentum and energy transport, which are lectured
in parallel. The 'diffusion in solids’ part deals with the kinetics of charged particles in solid. It
starts with the expression of point defects in ionic crystals. Devices, which are related to the motion
of charged particles, are introduced. The ’momentum and energy transport’ starts with the comparison
of these transports with the mass transport so as to understand the analogy of these three transports
in terms of the relation between flux and driving force. With respect to the momentum transport, Newton s
law of viscosity and Navier—Stokes equation are explained and applied to the calculation of the velocity

profile of fluid and the shear stress acted on the wall assuming that the fluid is laminar.)

MAT. M405 Sk&RIEBIE% 52455 (Advanced Microstructure Design of Ferrous Materials)

19 2-0-0 MREFEZFE ML FER BdR Mk B HBR Mk K OER

EEMEHIRD DD R, ZOMBIORFOMMIZ L > TikED, TIE, TOMEE T LD X IcEAR B SN
LZDTHA N, KikFTIE, BEMEIZ L L Lz, @BRMEOMBRHENEZOWT, VTR, HE,
5L, REROBLEN IR T 5, F, MEERGHE T2 72 0 OB FHE R B K ORGSO W TGEIR T 5,
(Mechanical properties of metallic materials are determined by their microstructures. How are the
microstructures formed? This course introduces microstructural controlling methods currently used in
metallic structural materials, mainly steels, in terms of phase equilibria, kinetics of phase
transformations, crystallography and strengthening mechanisms. Students will also learn the principles

and philosophy of microstructural design to obtain advanced structural materials.)



MAT. M406 FESEk& BArBIe% e+ #4555 (Advanced Microstructure Design of Non—ferrous Materials)

20 2-0-0 WEEERFE M B IR MNE BT MBI Mk BRR MR

G BMEIETREALT L ERBISE, FLLTTAIZTL - FH L = TR LR EDIEGEBIM BN

DUNT, el 7 1 AT & EORER & L TH O DM EHEMCREZ BRAE L. 2 B TR S D Ik

BB EHZ DWW TBRZ R 5, BB I THRATIEMA ik & . 2 OER TSI 2 kimi e 7' m
ZIZEET D HE E AR DR D T LT, EROK L G THEESEM 2RI 5 RO B RGHE# 2 &

BT ENTED,

(This class is located as advanced course of non—ferrous metals. Student will achieve deep understanding

of non—ferrous metals for various practical usages in terms of advanced processing technology and

resultant microstructure and properties. By combination of the knowledge obtained during this course

and elementary course of non—ferrous metals, students will achieve the sense of material design to handle

non—ferrous metals in various industrial situations.)

MAT. M407 [E{&¥H 43 (Advanced Solid State Physics)

3Q a 2-0-0 FHEEXRFE Pt T HEER 68 | HEHER

WERTORGER L 2 5E M T OICEEY O HET 5, £, BEROEFRELZLET 5 F
A& AR DR T D, TOROEMPOFHRBHRNE LT, ZLALHBREFET VL MiEA IO
FEERNT D, BFOIERRNETREHGL L0 I 2L —va r~o@EHIcbith s, 72
Fermi Ri+ T 5 HEIZ L DA E 4 FLak 95 Hartree-Fock VIHl & ##3 L72% . MHBIRIE & MEIEN 2 254 5h 5
LIS D 2 145 0 2 B D A 2 I B BB R & % FE LB R 2 /R T %,

INHORNFICESE, BRCWE RSB LA 22 &~ F 2w 2 FIC K VBB ERD 5,
(This lecture covers fundamentals of solid state physics, where electron theory as the basics of materials
science is mainly discussed. The course teaches the electronic band theory from the basics which describes
the electronic states of solids. The nearly free—electron model and the tight-binding approximation will
be introduced as the simplest and most valuable models in the band theory. First-principles electron
theory is discussed as one of the most important topics in advanced solid state physics. First-principles
electron theory is cutting—edge non—empirical electron theory applied for numerical simulations.
Hartree—Fock approximation is discussed, where the exchange effect coming from the Fermi—Dirac statistics
is taken into account. Then, wave—function theory and density functional theory is introduced.
Applications to the electronic states of low-dimensional materials and metallic microstructure

interfaces are discussed to deepen the understanding.)

MAT. M407 Advanced Solid State Physics (E{&¥H %S

1~2Q b 2-0-0 THEXIZTHHE FFERFE B B (Nishi Toshio) FEKRFELOKFERER T v T T LHE
This lecture covers fundamentals of solid state physics, where electron theory as the basics of materials
science is mainly discussed. The course teaches the electronic band theory from the basics which describes
the electronic states of solids. The nearly free—electron model and the tight-binding approximation will
be introduced as the simplest and most valuable models in the band theory. First-principles electron
theory is discussed as one of the most important topics in advanced solid state physics. First-principles
electron theory is cutting—edge non—empirical electron theory applied for numerical simulations.
Hartree—Fock approximation is discussed, where the exchange effect coming from the Fermi—-Dirac statistics
is taken into account. Then, wave—function theory and density functional theory is introduced.
Applications to the electronic states of low—dimensional materials and metallic microstructure

interfaces are discussed to deepen the understanding.



WERFOR b ERE R 2EFmE P OICERY O E#ZH#RT 5, £, BEEOEFRELTERT 5
NElGG 2 B DR T 2, TORBEMPOAMRBHRNE LT LA CHEBREFET VL MK G ITE
DIEERRINT 2, B OIRROEFRERARL L OZOHE S I 2 L—va r~OHIC bt s, &2
Fermi i+ T % HIZ L D MR &Lk % Hartree-Fock Ml 2758 L7-tk. FABIRNIR & MHINL 5 A2 Hazh 1
LIS DL AR50 R B A 2 BB EE R & % LB SR 2 /R T T %

INEONFITESE | RIRTTWE R @B B R 72 &~ OB 25w 2 FIC L VML R 5, )

MAT. M408 EF##t71% (Quantum Statistical Mechanics)

10 2-0-0 MAEKFHEFE BE IEXR 2R Tt B HEER o8 #iL AR

WEt 1F O PRI B2 BT N F O FEREIZHOWTHEE 35, F£72, Boltzmann MEIRRICE S X, Lagrange DF
ERBIEZ AW T, /NEBESOSEERZ RO 2BEN R FEI OV TEHAT 5, S b1, ERESLRIERE
AT T D0 BEE L Helmholtz TR A XF—R7 7 0 RART v LOBRL \_/Dlz‘fﬁ#nﬁ‘j‘z)
INHEROWT, BTREE, B, BMRAEVECEKNT 2= brE—%3Hli L, Einstein €7 /LX° Debye <E
TS LY ERBAEIRATEC IR 2 HIEIZOWTHEE T D, ZHITK L, Fermi 52X Bose Sk DRHE & i
THZ LK, HEFICBIT D Pauli DY 2 BE A TRD 5,

(Quantum mechanics is reviewed as an introduction to statistical mechanics. On the basis of the
Boltzmann’ s principle and Lagrange multipliers, Boltzmann and Gibbs factors are derived

Using basic principles of statistical mechanics, entropies due to lattice vibrations, electrons, spins
are evaluated. Heat capacities by Einstein and Debye models are discussed. The Fermi-Dirac statistics

and Bose-Einstein statistics are introduced, where the Pauli’s exclusion principle are discussed.)

MAT. M409 #BE#FDEL )% (Themodynamics for Phase Equilibria)

10 2-0-0 FFEAEEE B ER BR R EA HER

MBS 2 BT 2720 Of b R IEWEERL, BZTH D, AER T, BT BE O DORS G &k
OIS E B L, MBI ZOREBEC O N T BL<HHT 5, 37205, BP0 EARETH L 1
FERL BEO T Bl OFRICOWTEHEMICHB L, TRz X —0fk/ ) BEIO T=r b —o0
RHN & LTHLN DB AL ESRNEZENT 2, ZOBNFILESREEZMWD &, RO FHRIREEILE
—OEARBRIC LY TRICHETE S, Zo/mIckkox, FHREXNZFHE T TEEZHNTT 2,
(Thermodynamics is one of the most important fundamental sciences. In this lecture, the fundamental
aspects in thermodynamics of materials science are explained on the focus of metallic alloys which are
relatively easy in analytical treatments. Through precise reviewing the fundamental thermodynamic
principles first and second laws of thermodynamics, students understand stability conditions of
thermodynamic systems such as the energy minimum principle and the entropy maximum principle. The
equilibrium state of materials can be described by the fundamental equation. On this concept,

thermodynamic calculation of equilibrium phase diagram is introduced.)

MAT. M410 BEEDET & ME (Deformation and Strength of Solids)

2Q 2-0-0 #FEFHKFE BT T BiR FH il HEE

BEURDETE &R 2 E AT 2 FIEABHET 5 2 &1, B CME 28R 5720, ZL TV
NIRRT 272 DI R AR Th 5, HMEd &AL, T, EatEBEROBMELE & MEEE %5
lid 27D DOFERERTH Y, KERATETIIEN O ZERT 2D OMR L HE 21T 5, AEFREFETIE, &
s PEABE O WP 2R T 25 ) & MM ZE TG OEATICL B R A TN DWW TR -T2 D BT, @EMetaf s LT, FZHICH
WHNTWDMBIRE L RO S L TOED L D AR Z /R L, EO X D ICT T EIOTRE Z 5 T
WS ZEMTE D0 EIRT D7D DR & HE %179,

(To accomplish material selection and to develop advanced materials, we must know methods to evaluate

-10 -



deformation and strength of materials quantitatively. The elasticity and the theory of dislocations are
respectively academic frameworks to understand elastic and plastic deformation behaviors of crystalline
materials. The first half of this course teaches the elasticity and the theory of dislocations. In the
second half of this course, explaining the plastic deformation of crystalline materials and the external
force to cause the plastic deformation, we consider mechanical properties of practical materials under
various conditions and methods to increase strength of materials. Exercise problems are assigned during

both of the first and second halves of the course.)

MAT. M411 &g DFEE R & MREHI# (Phase Transformation and Microstructure Control)

30 2-0-0 #HEEEVEEE MHE FH BR WE Mh HEBER

B 7 EETOPER T, @ROMWHE LRAEE (H) , KiaE (RRIECEBRALR L) ORfREZ%ES, S6IC
FAZAE DB 2 L ARBEBUC SV T, WRAER &M OBIRIC BT 2 Bl 2225, 3 8 M b D& HH T,
HARICRIT 5, BTERMBUC X > TE USRI OV TRES, BRSO ERE, TRESHE, [iE -
PG An D FRFE 2 FET, N CEVAEIC K 5 MR L D FEE 2 5,

EMELOMEE ZRET DM (REdRE) &AERROHENICB T 2 AR A2 PR 5 2 LB AGEROR LW TH
Do FTCAT - BAITHEMEZR L CTHFE 25D 5,

(This course focuses on the relationships among crystal structure (phase), defect structures (point
defects and dislocation) and properties of metals in the first half, since the physical properties of
metals and alloys are determined by the crystal structure and microstructures. Emphasis is placed on
the thermodynamics of phase transformation and phase diagram to learn basics of the relationship between
phase diagram and microstructure. The last half of this course covers the revolution of microstructure
upon deformation and heat—treatment in single phase alloy including the hierarchical microstructure of
deformed metals, deformation texture, recovery and recrystallization to understand the basics of
microstructure control by thermomechanical processing. Exercise problems are set to improve

understanding throughout this course.)

MAT.M412 & B DE%EM: & /A (Reliability and Durability of Metals and Alloys)

30 2-0-0 fREUEEIEFE REH EIK BdR K ERR MEBER MK R OEED

HE)E, BLZERESE OREMEHRC KRBT T b O i E e 2 2w Tid, REIMoMEMRICH 2 2 &8t
BOEHME L TAMENEE L 225, KiEFRTIE, @BMEIOBERGIZFEL, BEOER Y FITOonTES,
RN TIRFEIEOBLED D, BIENF-OBLED DRI OBE 2R AINC BT 5, S DIZIHAMEOBEND, &8
MEHC BT 2R bEER " OOBIERRTHD, WHBEEL 7 ) =T LRI HOWTEMET 5, FRIE IR IR
LCiE, SN o 57 S HORE L BRHEZETICHOWT, 7 UV —7ERICE L TE, Flix OmmBEREREIZ O
THMREL, &R T DHERbIEZ .5,

(Reliability and durability are highly required in use of metallic materials for structural applications
such as automobiles, airplanes and thermal power plants etc. This course first gives an introduction
to fracture of metallic materials in practical applications and fracture manners. The introduction is
followed by basic lectures on fracture mechanics, fatigue and creep deformation which are important
phenomena in terms of reliability and durability of metallic materials. In the lectures on fatigue you
will study S-N curves, and nucleation and propagation of cracks. In the lectures on creep deformation
students will learn high temperature deformation mechanisms and design principle of the materials for

improved durability.)

MAT.M413 & B T2%:RE38%E — (Special Lecture on Metallurgical Engineering I)
20 1-0-0 RE
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AR L5 00 B 5y B CIE B 2 P78 8 DS ot O 7R - Bl 2 /809 2., MOBkaREt, ApEsdl, #BkobT, ShEfi
Brig ', SBAMEHIBEE U7 a7 &G e &2+ 5,

(This course aims at introducing recent developments in material science and technology by invited
lecturers. Students will learn selected topics related to material design, process engineering, material

characterization, numerical computation, etc.)

MAT. P401 BHELZFHBHHHE (Organic Optical Materials physics)
2Q 1-0-0 AJIl #k #HEER
FRT A ZBEE LTHO LTV DR LIRS E R OBERE A B3 5
(1) AR & LT OiRsh
Q) WHE DI ER &R
) BB LRI DELY
(4) FEHEE O R R A =14
G) R=F v 7SO L FIRT A A
(This class deals with the basic knowledge of liquid crystals and optics of birefringent subject to
understand the working mechanisms of liquid crystal displays.
(1) Liquid crystals
(2) Optical constants and optical properties of condensed matter
(3) Birefringent object and polarized light
(4) Thin film optics
(5) Nematic phase and liquid crystal displays)

MAT.P402 YV 7 +~T U 7V b= (Soft Materials Physical Chemistry)

20 1-0-0 KW =RE iR

KR TIE, ETA T VREDRER L RER S, A FURE L 5 TIREE XSG00 5 A A U IRIEO R 8%
WS 2, RIS, A A ARIKOHEIENT A —ZIZFH L, 7V 7 i - RIEHEE R O NTRHEA R BTG
WCHEZIED D, W TA L URIEOYPEZe B ONTEEEEIC O\, BT FHI 2 /BN LN S+ 5,

(In this course, )

MAT. P403 Soft Materials Physics (Y7 h=7 U 7 /L4HE)

3Q 1-0-0 #E4FJEFE VACHA MARTIN #¢® (Vacha Martin)

The fields of optical functional materials, organic semiconductors, or organic opto—electronic devices
require the basic knowledge of optical properties and photophysical processes of organic molecules and
molecular complexes. With these applications in mind, the course uses the quantum—mechanical description
of optical transitions to explain photophysical processes occurring on isolated organic molecules. Based
on this knowledge, the course further explains both strong (exciton coupling) and weak (energy transfer)
dipole—dipole interactions in molecular aggregates, examines the effect of external fields, the
confinement of light, and introduces differences between organic materials and inorganic semiconducting
nanostructures. As the advanced optical nanoscale characterization methods the course explains the
principle of single-molecule spectroscopy, high-resolution optical spectroscopy and super—-resolution
microscopy. The course is given entirely in English.

OEHEREMEATBE, AR EERETEL, AR EI DG « -7 /31 2D 53 B T K OO B R Re I o JERERY 70
HEBALETYT, ZOXIRoBTOISHEE A, AREZOBARNZRMHEEHR L, HFEBRORET A
7 hEMV, B—0F LoV TR Z 2MEREREARA L ET, TAICESE HFORBERTIE Z 2500 E
HAER (BT H v 7V 7)) | HFHTEIZHWVHAEER (v —B8) | 5 F~ONSGORE,
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PRI R ZHEI L, EREEER T BF L OHBRZEIT LES, T D OBREZHF D12 0RH OME DG
FHYT ) A= VAl O FiEE LT 700t Mo RREDL RO, MR SOCBAMEI e L 2B L £ T,
AEREETRFETITROET, )

MAT. P404 Soft Materials Functional Physics (Y 7 h~7 U 7 4#RedHE)

4Q 1-0-0 BEKFE BK T HHdE (Hayamizu Yuhei)

Organic materials are unique due to their molecular structures and organizations compared with inorganic
materials. Physics of the soft materials will be presented particularly from the viewpoints of physics
in organic molecules and biomaterials

(A T EEYCSBICHEBE L TY 7 MBI TH D, £z, —MRIZH TR Z OBRBALIZ R > TV DD b %
WMTHD, ZNEND L, BIRRVIBEBRNH Y, MOMEHIIZRWEREMELE L TOREI S 5, KNk
TRYTZ =T ITRADOEDTHINAAMELEZ DR Y —IZONWTHETHET D, )

MAT. P411 Solt Materials Chemistry I (VY7 h=~T U 7 AALE-I)

10 1-0-0 HEERFE BFEE FHF TE #F (Tezuka Yasuyuki)

(@ TD Il (FReY—) | OF YA 0F, 2—27 Uy FRAIFEORIKEZBRA - KRERABERD D,
ERR (ZNETDIFLAEDEREDF) 12T TR DERIRPERIR - ZEIROMEL BEICKF L, 51
INHEMAGDOETEERRE ST PR D=2 R G T 5. BT LWMEFERIG T mE A (EaF hARr Y
— (L) OBRMEICONT, Y7 b~F U 7 MLEE-11 L AbE T, Z0HK L FRBZICOWTHHRT S, )

MAT. P412 Solt Materials Chemistry II (V7 h=TV 7 WLF-11)

2Q 1-0-0 FHELFEHE BHFEXRE FHE BS BE (Tezuka Yasuyuki)

(@D It (FARrY—) | OF YA iE, 2—27 Uy PRI EORIKZBATZKRERABERD D,
EHR (ZNETOIFREAEDEHKEST) 7210 T SERRPEIR - ZEIROMIELZ BTEICHKGIL, SHIC
IO EMAGDETCEERED T MR V=2 FMICEKT 5, T LWMERE T rE A (B hRay
— (b)) OBRMFZEIC OV T, TOBUR LB ZIC O THEHT 5, )

MAT. P413 B#HBHERE{LZ (Soft Materials Functional Chemistry)
19 1-0-0 BJII R8E #EHIR
FHE D THEIORSE G, B ORI, MR, MG B B9 2 ik & HikimoBR2 AL
ERAR
(This course focuses on the fundamental knowledge and methodology for precise synthesis, self-assembly,

thin film technology, and structure control technology in organic and polymeric materials.)

MAT.P414 Y7 b~V 7/LE4%HE (Soft Materials Function)
30 1-0-0 GEfE WIE Bz
AR FIENE, R DPEREZ XA 2 EERY 7 h~T VTV TT, KERTIE, AEFLEERESTFI2O0
THE S RIS & BRI AR MRV B RE £ CIRIA SR L, 235 2 Wil k7 o ¥ 2 & — oA BRI A i
DOFPEZFERNICERI L E 7, 72, BREMER S A RENOHEICERT 2L WO BENLE 7Y v 7 I AR
—LVOMENMERE SN TWET, 7V v 7 I A M) —ICHBEESNDLFEROGEMT L, 2 b &2 W&oy
TER L T OREREIC OV TR L £,

(Organic polymeric materials are an important soft material which supports the next generation industry.
This course provides an overview of the history, environmental-benign synthesis, and electronic and
photonic device applications of organic semiconducting polymers. Also, the concept of click chemistry

has recently attracted much attention from the viewpoint of efficiently producing functional polymeric
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materials. The important chemical reactions classified as click chemistry are introduced, and the use

in polymer syntheses is explained.)

MAT. P415 B#HEHMEZE (Chemistry of Organic Materials)

20 1-0-0 AhA FEP iR

o FME L FREE E MM DOBREZER L, = V=T VT T TAF I e AR V=T ) T T T
ATy 7 DERKRIE SN - HiERE 55

(Study relationship between chemical structure and characterization of the polymers. Study preparation

and application of engineering plastics and super engineering plastics)

MAT. P421 B EHERESRET (Organic Materials Functional Design)
19 1-0-0 HH Xk HEBER
SRV 2y OREIE L MM O W TIFE T D 72 DITI3, W5 & P2 IS D 72 DIThk % 7o i - Rt Rk & &

AT 2 BN H D £7, P& F OGS & WEOFE FEO T T HRFICEERFIETH D IS A XHRIEHT &
U/J%Xn‘%ﬁ&ﬂ [ZOWT, Z OGRS EEROMNT ik E TailR LET, Fio. fdthaEs romE K
AP &2 AL R OV T8 T, Ko7 SRR E BV & 0 TEE M B ST 2 0H5E6 2 200, Rt &5
F KOs FAEGHEIOREE & WVEDRIENC 31T 2 AR 2B Z TITHOWTHREZ L £,

(In order to study on the structure and properties of crystalline polymer, it is essential to acquire
the ability to analyze the structure and properties by using various analytical methods. This course
focuses on the wide—angle X-ray diffraction (WAXD) and small-angle X-ray scattering (SAXS), including
the theory and analytical methods, which are essential techniques to characterize the structure and
properties of crystalline polymer.

This course also focuses on the basic concepts to control the structure and properties of crystalline
polymer and polymer composites after introducing the research on the crystallization and microcellular
foaming of crystalline polymer by using high-pressure carbon dioxide treatment, and the research on the

electrical conductive particle—filled polymer composites.)

MAT. P422 BRH BB SR EF (Organic Materials Design)

3Q 1-0-0 %i‘% W

AER T, @O MBI OT CTEERMEZ SO L&D FERDRZMEL (R ~—T 1) OXEME LT, Mz
(IR ﬂ)’?%\ *H TEEEE), MOEEREHE, R S oW THRAYT 5,

MEHZEDR SN D PERE - HERBIX 1 D TIERNWZ E0nD | WL OO ERFHAZ ML T 2Dl BARHKR) ~v—%
RBED ZENIRATONTND, ZZTlE, ZOIREGRMEIOREREL LT, Bl :?2%%&}3’( VE 4 1E D FE DU |
SR TFIER EMBRGHIOWTZEATIELLY,

(This course focused on the basic concept of multi—component polymer system (polymer alloys),
especially, the phase behavior, thermodynamics, phase separation behavior, morphology control and
interface in polymer alloys are explained
Mixing different polymers is carried out widely to satisfy some requirements. So the polymer alloys are
used as practical use materials widely. It is desirable to understand the basic of the essence of polymer

alloys and importance of structure design. )

MAT. P423 BE#E A E (Advanced Course in Composite Materials)

3Q 1-0-0 A IER #HEBIR

BWAEMEL Z KT 5 Z & 1X, WiEE R KBRICSI S HT2OIcmd THE e FiETh D, RiEERTIE, BEMEO
B, #EE, MMEAZERD D,
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RERONRDO WL, HEMEBOBNT-YEN BT 2B LT 2L TH D,

(Formation of the composite material is an extremely effective way for exerting excellent physical
properties of the material to the maximum. This course focuses on the fabrication, structure and
properties of the composite materials
This course aims at understanding the mechanisms that exert the excellent properties of the composite

materials.)

MAT. P424 BRE# BN T A (Advanced Course in Polymer Processing A)
3Q 1-0-0 #HLERE BWA ML 2R
WRAOE 7 0 22 B T Dm0 FOmRER B S & | Rl Rl 2 b IZFER 4 25,
WSRLRE 7 v 2 OIS, BN RIS, = — IS, MR & D B,
BRBIARALIE 7 1 & 22OV T BT 5,

(This course focuses on the high-order structure formation in melt processing of polymers, especially
on the melt spinning process
Topics include four fundamental equations, i.e. mass balance equation, momentum balance equation, energy
balance equation and constitutive equation.

Various melt processing technologies also will be introduced. )

MAT. P425 B BN T B (Advanced Course in Polymer Processing B)
4Q 1-0-0 #HLFRHFE WA Lt 2R
WY 7' 0 2 2128610 5 @50 T OmIREEEEIZ O | Rl Rl 2 hbIicifik 4 5,
e &G b E L & T D R IR E I AR
(This course focuses on the high—order structure formation in melt processing of polymers, especially
on the melt spinning process.

High-order structure development through molecular orientation and crystallization will be discussed)

MAT. P426 #1588 453% (Thermal Properties of Materials)

4Q 1-0-0 FI ET

Bttt BMoEER, BMLER, BURER, ARES) Wiz Bt OWA DI 5, MEHIIS b ISA AR
B TR ARG B2 b DN AR RS 2 o AR &RICHO VW THiN S, BB LT/ -
XA 7 a A= VOB OWT BHERIIRMER & & BT, BRI R EIBRE N ISV T, Mo &k
&L OB G b Lo, BWIMEREIEIZ W TE, EEREHEZ S O 2@ A T ik 8 L TR 5, 2W)
PEZ MBI OBRETRBL L L CRIULT 2B ER Y —< VT A L DEZF RS T 5,

(Thermophysical properties (thermal conductivity, thermal diffusivity, thermal effusivity, heat
capacity) are reviewed from view points of materials science and engineering. Organic and polymeric
materials, composites and bio—materials are the main topics, however, general theory of inorganic
materials, and metals are introduced. The micro— and macroscopic thermal properties are discussed in
relation with the existing advanced materials. The methodology of measuring methods are reviewed with

regard to the International standard (ISO). The concept of thermal design is also reviewed.)

MAT.M414.L Advanced Metal Physics (&B#MEFReiR

30 2-0-0 BFIEE B B IR (Shi Ji) N HF #HIR (Nakamura Yoshio)

In this course, classical model and quantum mechanics model for free electron will be studied in order
to understand the electron state in metals. And these theories are used to explain the nature of electrical

properties of metals. In the second part, Langevin paramagnetism, molecular field theory, exchange
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interaction will be introduced to understand ferromagnetism and magnetic properties of metals. Practical
applications and latest research results in the related areas will also be introduced
(KERTIIEREFOHUET AL BT NFET V2L, BREFOSBOT TORELZHMEL £, £
72, TNHOET N TERBOESHFELZHIH L ET. BEOHS TIET ¥ a R, o5, K
AN, BMbiEfEe Ea2 iR, MR OMKAEEL T 5. 20 D&BRIEDT A A~DIGH]
B B D EHT O IER BRI LET. )

MAT.M415. L Physical Chemistry for High Temperature Processes —Thermodynamics— (B iEMEILF—ZS 1)
30 1-0-0 BERIE i [EM #dZ (Susa Masahiro) /MK BEE #3% (Kobayashi Yoshinao) kT %H—
V2% (Kawamura Kenichi) i

This course focuses on thermodynamics for high temperature processes involving chemical reactions. This
course starts with review on the first to third laws of thermodynamics including enthalpy, heat capacity,
entropy, Gibbs energy, etc, followed by the topics such as the chemical potential and the Gibbs phase
rule, the latter being applied to phase diagrams and also systems involving various chemical reactions

Finally, the concept of activity is introduced along with standard states for components in gas and
condensed phases, the latter including Raoultian, Henrian and lmass% Henarian activities. By combining
lectures and exercises, the course enables students to understand and acquire the fundamentals of chemical
equilibrium calculation for systems involving various chemical reactions

Thermodynamics is a basis for other courses provided in Graduate Majors ’ Energy Science and Engineering’
and 'Materials Science and Engineering’ and is also very important for research and development of high
temperature materials and processing. For example, the second law defines the maximum efficiency of heat
engine. The Gibbs energy change predicts the maximum work generated by electrochemical cells and also
predicts whether or not some reaction occurs at certain condition. A reaction which is not expected to
occur thermodynamically will never occur. Thermodynamics should be useful to your own research as well.
Students are also expected to understand the backgrounds against which the concepts such as enthalpy,
Gibbs energy, activity and so on were created in addition to how to use them.

BNFOBZTTE, MR F—a—2A0HEa — A THEIN DS OEROEMELRT & &b, b
FeaiEd D ETHIRHICHETY, I EANIBMERE DR KRR ERELE T, Elo, FT AT RLF—
AL 61E, BSOS TIRY HEDEREFEZ FNT L2 LATEET, 612, ED LI REMF T TIERIS
DT, EDOX D REMHETTRIZFEIZET 2002 THT 22 L bAEETY, X7 XOMAETEA V-, £
BRHD AT e L OMB ARl 2 R 5 72012, EOTRIBAER A ED X D ITRET I 0 &0 ) MEHTHHOH &
T, ERIT. UTIORT LD, B FOH—~F =IEAOEE N GIRD, X7 XOMARCIEE & Vo 7ol
DR E L VD ET, ZODIZ, BRETITHELZ MY ANLET,

AHERT, LFPISE E BRI EHRT R ADBNZACEHT LD TH D, B E —~FE JElZ AL LT
WHeH, FTINOOEBEEITV, =2 — BRE, 2o bnbt— FTXXAF—2FILOLTDH
BRI ORI 5, FRICRISOERET 2 L e —28 1, EET o B —2{b, EEX T X xLr¥
—ZBALDFEFIEET D, HNTALFERT oY VEBAL, ¥7 XAOMBELENT 5, 72, FT XD
AR ZARRE AL PO 2 B RICHEMA LT, R P S 27201213 E 0 X 5 Z0oRiRB 5% FZEICEE T 2
YR DD E VS TZBIZOWT OB Z L kit %, S OIIEROMEZEAT L, [EED OE RS LU
EEMEAR Y oy DTG B OFRYRIRIE L TE B O E ROV TR L. BB ICBI L Tid, T 0 — Vi ~ ) —JE
A Imassh~ U —HAEL W o o STBOERZH O RIS, MAERAREICOVWTOMEHT 5, U EZRE
LT, Bix LSRG % & B 72 5 RICOW T O i dH L FIE O S 2 4244 5,

BEE, 2 (X —a =AM a2 — A DZ  OFROERELZRT L &I, @EMET vt X DB -
R ZED D ECHEERST TH D, H EIIBMEOR KR LBEL, F7 AR F—ZE(n5IT,
LB MBS B HY HE D R FRENTFHTE 2, S BT, HDPUSHEITT DKM, SOUSHTAT§ 5 S04
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EPRTHZEHTED, AN TR 520 EHESNAMKNFR L TR Z 5720, BFE0BE 2 Fi
HAOMFZEIZ @A L THATIELY, 72, T A — T AT R AKX — EEL EOENFFEITCIEeL,
REZOLIBEBEPAIHEENTZONEV o= R EMEL TIELYY, )

MAT.M416. L Physical Chemistry for High Temperature Processes -Smelting and Refining Processes— (&
EELE—BEER 7 0k R)

1Q 1-0-0 EEIE Ak EH #iF (Susa Masahiro) /PR REE #d% (Kobayashi Yoshinao) {WAf ZHE—
YE# A% (Kawamura Kenichi) ftt

This course aims to apply the fundamental and applied chemical thermodynamics to the prediction of
practical process of smelting and refining of metals. Solution theory is the main approach which requires
proper understanding of chemical potential and activity of the components of the system consequently
leading to the concentration relation. The series of the classes is mainly composed of models such as
regular solution focusing on the enthalpy and entropy term and thermodynamic index such as impurity
capacity determined by slag basicity and activity coefficient of impurity, which methods can be acquired
through many exercises.

(FHERIT, CNETITER LB 2O E R E 2 JCHB)F2ES L T, £ ot X08SHICE
MT2ZLaEME LTWET, AN ATERS LIALERT v b, IEEOBEEZEE L, Ky ORE
BIFR AR 5 2 LB T, TOLDICIIREmZ BRI 5 2 ENMETY, Wilami, SasiE R O BR
NS, RAET VA VE— 22 bR E—ICEH LEEEER EOET IV, AT 7 OWRERLH ARG RT
X VIR D A LA TS 272D ORI v ST 4 IR EMBRERENTERY  ZD0ETn A~
DISAFTEEZBOEEBICEIVERLET, )

MAT. M417.L Physical Chemistry for High Temperature Processes -Oxidation of Metals- (FHiE#HE{LZFE—
&R ORI

30 1-0-0 BERIE i [EM #d2 (Susa Masahiro) /MK BEE #3% (Kobayashi Yoshinao) ik %H—
Ye#F2 (Kawamura Kenichi) #k =& #E#dS (Hayashi Miyuki) EH Y&k ##d2 (Ueda Mitsutoshi)

In this course, students learn the basic thermodynamics and kinetics for understanding of oxidation of
metals at high temperature. In the part of basic thermodynamics, students acquire the method of
constructing the Ellingham diagram and estimate the chemical stability of metals and oxides by the
diagram. In the part of kinetics, students learn the mechanism of scale formation and Wagner’s theory
for parabolic scale growth. Finally, students improve understanding of basic thermodynamics and kinetics
for high temperature oxidation of metals through the examples of degradation of metals in the industrial
processes.

(KR TIE, @B OEIRBICEER 2 HFT 5 L CHE R Fm & iS4 75, P T, @BROREIIIE
BT DAL BRI B LT, £ OALSERZEME 2 Rl 5 = U 2 AR AR 2 E M O VERE & 2 O k%2 5
5o F, HER T, BLEIEOREWMEE L Wagner OBLGRICOWTES, KklC, BHEOKMER 7 1 E 2
TROLND BBEMEIORES(EOFFI i, R THEAL I LI T 2B EZRD 5, )

MAT. M418. L #EHEME DR & J58 (Microstructure Evolution and Diffusion in Metals)

20 2-0-0 FFEEEFE AN HFE EBR TH fMAE #EEER

KRS TS BB DAL & AT DU T EME & 72 2 JEH 0D BlaR 2 40 oA & S BEGm OS2 & B 15 UL #iLf
KIF & LT O R BaR0FE S 23 4 J8 AR D B O M OB RE AR IR IZ ST T 5B & B3 5, B AR OB RR Ky
P % PR 6D 2 AHAR T B O B IS AR AT R AR BB OB #8970 e & il B L CIRRBIX 2~ & F0 P 36 X OSH Rl B
T oM A G BB &2 BT, BARRE &R & B oA BRI O HIEHNIC K D BRI D SGEIE 2
5o HEL, TR OTEIR 2RI I 1T DA R O 2 LI T IEHCEER CHEAT T 5, AR T BEnI e Bk v
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DEG IR EBMB A k5 & U TR O B DWW CERMICEI L, Fick OIERNZIES < IR A O fifik
R T D, S BITHFEB O RIS U, JEBOT RO 2 BV TRRZ (L O iR r $ B & BR T 5 720 D
FlEZiEimd 2.

(This course focuses on the ability to understand the diffusion theory as a basis of the microstructure
of metals and alloys from the viewpoint of phase equilibria and kinetics, and focuses on how the
microstructure, including lattice defects and phase interfaces, affect mechanical and functional
properties of metals and alloys. Thermodynamical background of phase diagrams is explained to understand
phase equilibrium and microstructure formation. Students acquire how to improve functions and properties
of metals and alloys by controlling microstructure. Microstructure change is generally proceeds as the
diffusion rate controlled phenomena especially at high temperature. In this course, fundamental theory
of diffusion is explained for metals and alloys using simple mathematical approaches, for instance, how
to solve the diffusion equation based on the Fick’s law will be introduced. Moreover, the methodology
will be discussed over how to understand the dynamical behavior of microstructure changes using solutions

of the diffusion equation from the viewpoint of phase equilibrium.)

MAT. P405. L FHSE T B (Organic Electronic Materials Physics)

19 1-0-0 FHF &Z Big

(D) HFPUEIEOIRR S L TEFEAEEZEAL, =R F =0 FIZONTHES,

(2) BHRETH. 7=/ I0M, 7=/ JHEICOWTHHT D,

() =RNAF =N Faffio THEET TOMBERLII OV THERET S,

(4) =RNXF—N RE@ADEGE LT L ETHBEIC OV CTBLIT 2,

(5) AHARERDIE L & BARFIZ DN TH 5,

(6) AT LY b =2 ZDEREICHONTHES,

((1) Tight-binding approximation and energy band are introduced as a natural extension of the molecular
orbital theory

(2) Free—electron model, Fermi distribution, and Fermi surface.

(3) Transport phenomena is explained using energy band.

(4) Magnetism and electron correlation are surveyed as phenomena beyond the energy band theory.
(5) History and concepts of organic conductors.

(6) Fundamentals of organic electronics. )

MAT.P406.L Y7 r~T 1 7)Vi&Et (Soft Materials Design)

20 1-0-0 Ak B %ﬁ%&ﬁ%

AHEAENTITR S 700 5 &0 FICE DRIRVERE < A1 - IRIEMFAET D, Aifiz TlE, WEDBEIL OB R D

%,%W“Tﬁﬂ%f/ﬁﬂﬁ& FHEMEL DT ) ~~ A 7 v 27— )L TOREIEHIE & BB & O BE Iz S
SR, BVEAEM, Ry TEME R & T RN X = HAOIGH b REF AR, FERED S BT O b

Tl %,

(Organic materials includes a broad range of materials groups, phases, and morphologies form small-
to macro—molecules. From the viewpoint of materials science and physical chemistry, this course deals
with the relationship between nano—microscaled structural controlling of organic materials including
multi-component systems and nanomaterials and their properties. In addition, this course introduce recent
energy applications of organic materials for photoelectric conversion, thermoelectric conversion, and

polymer electrolytes.)

MAT. C413.L #FZeE 6 BrErsa e mBf D ERE (Introduction to Intellectual Property System)
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4Q 1-0-0 HA #E B

AHBFRITHLREIR TH Y e b, EFHABRITAHR LT 2008 FICHIEEHRZIG Lo EICBHE LD
TY, AR EIIINIE L bV DRFHER EDA ) RX—v g VEERRETI O EEAD I LT, HEEER»ND
S PE A E R D BB IS O W TR L £ 97, L — B OB BT SR 24T > TV D BRBBE & LT
S D PRROM R M T 2 B LRI TREEFEUSOMm S - B 1R & oMW ER I E O L) o
FEWEGEIE 2 Rt L E 9, BEO X O ICTWIE SN DR FHESCHIV B EE (PARIE, BIEiE, F1EME, REBSY
IEyERE) Oy v 2%, AEERICHE D R UHDRWVEARICE SN FWEETHHLET,

(The aim of this course presented by a science professor having the license of patent attorney is to
provide the opportunity for basic understanding about the Japanese intellectual property (IP) legal
system including patent—law, copyright—law, etc. with the science and engineering student as a target
Students will have an ability to solve the practical IP-related problems in future innovation works by

applying fundamental knowledge on IP system acquired through this course. )

MAT. C500 StZ#1EHeE#s (Advanced Course of Materials Optics)

19 2-0-0 R¥ HF R BT MK HEBR

COFRTIT, RFEMEMER L L O, BRI 2 L L LTeE Lo, RGN, B O BEAERICIE S W i
BEMERSBHZ DWW T T 5,

AT, IR B O RO REIN 720858 & D D42 U 2 BT EEIZ DWW TR L, 2 aFIH L7k
FHE e BT L LT, BT 7 A=, B, L—F— iR, LIRS EXOETHET. R HR
FORERE, FBURBIZ DWW THT 5,

BTl - BRI L BER OIS L D BLSIZOW TS, HEMKICET 5T A ZAGHIZ O W TERL
7= bET, REWREGERBEMELE LTO 7 =T 4 b OBALFEEOIEBEELRBIC O W THIRT 5, £/, ALK
IARERE AN K D EER L BUROHE T, FrRRETREFOMEREZIEY 55X 2 <T VT o0 T
75

(In the latter half, this course provide the topics related on magneto—optics devices. It continues
to the review of of magnetization behavior and magnetic resonance of ferrite, a representative material
in high frequency range. This course also include the topics of the basic structure and properties of
metamaterial, which can produce unique refraction index by controlling permittivity and permeability

of materials. )

MAT. C501 #FEEEZ453 (Advanced Course of Deformation and Fracture of Engineering Materials)

39 2-0-0 KH oN— HBER xR M— BEEF W

HEIE MBS B2 THDN D 720I121E, TOMEFEEEZHRT D 2 LIINHATY, Thbb, —EOHKHER
IS EG 212 EIL, TOMBNEOREEET D00, HDHWIE, BELRVWLES NETOTFHIL, EHIH
ORI L TR A D Z L2 RFET H L0 D 2 LT, Zoknilil, &8, AV ~—, EI7Iv 7R
& DEEMBIOEOMEI BT 285 4 — b L CEET 2 & & b, BB CREBNCE = 2 F5 k72 BlG:
T, TDAN=ALINOHET 5 Z LBMETT. ZORELEOTEZWVOIHKT 2EIRMRRL ST TEZDLZ &N
TEDL L D0 DOKBOMEAMEIE LOT —~ %, b LT WIEET, ZOBRCIIMiiLEd. *
fz, 2OWT, &F, R)~—, ¥7 Iy 7208, FHI, BT Iy 7 AZOWTEAE LR WD T et
ZIZOWThilE LET.

(This course gives an overview of fracture and deformation of engineering materials including metals
polymers, ceramics and their composites. It is necessary for the students to understand mechanical
responses of materials in general and also to know a special phenomenon of each material relating to
the mechanism. Different two viewpoints of generalization and analysis are very strong way to estimate

the mechanical reliability of materials used in the real world, and also brings the students touch of
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learning in their lives.)

MAT. C502 #1EIBRZ4riaE — (Advanced Course of Material Development I)

19 2-0-0 B #mW BET GEFZ) I BN BHE M

AL MEEZHNC, BETn v A0 P =T L U TRERBI O AR, FLE T vt 2 DEHTICK
MOV a b=y a VEIRDTERFIEICOWTHES, FHEHEY 7 b7 R s v v s VW EE 21T, B
fiRkZ R %

A7 AR Hl & LT3R B RN DWW TOERYELRMEIC B L CRigeds L OB 2@ L T8 2, IR
BB OERIGIERL A = ZIZHOWTHESEZ LB HRD 2, BERNE DL < OFIIMEMIFZEIC BT,
@ %, #EE2E L TR RIS ERIEIRVEEEZ S Z L2l e T 5,

(The objective of this course is to understand the basic concept of thermodynamics required for a process
engineer and also learn the simulation technique useful for the analysis of actual chemical processes
Practice using thermodynamic calculation software and Microsoft Excel will be done for better
understanding
This course in Tuesday class gives an overview of amorphous materials, mainly glass materials. Students
can extend their knowledge on the fabrication techniques and characterizations of the materials. This
course can give the special fabrication techniques and characterization not only for amorphous materials
but also general information for various types of materials. The aim of this cause is to widen your

knowledge about material research. )

MAT. C503 Advanced Course of Material Development II (AfEIBHIE4SEGE )
20 2-0-0 fBEEHEEE )IKE ¥ #HIF (Kawaji Hitoshi) B 1EMF % (Azuma Masaki) oM S5 FHAW
(Matsuda Akifumi)
This is an introductory course on materials science (solid state physics), with emphasis on the crystal
structure, and the physical properties of materials. After studying the basics, lectures are extended
to recent topics and progress in the field of materials with novel functions
Students can extend their knowledge of the physics for material research and learn about some recent
research examples of functional materials

(KFERIT, FESAEECE R NE R & O EE 7 (BB OIEZ A2 HTHBEREZ A3 D4 Bt OWF7E
STEFIC BT D RIEDOFFEICONWTHEE T 5,
AHF A 0B U TR R L BE AR R IR W BSR4 2 & & B I BRREMER BT I8 O S8 O A FERIE 2 B3 5 Fnilk
RO ZEBHNET D, )

MAT. C504 #8ET /XA A 4% (Functional Devices)

2Q 2-0-0 JbA& foF g HE W B

K Tl MBS T NA ZA~DIEH E WO BLREZINZ T, ERINDFPEIIMD, WEHRE R E%, Fix
OHEOWEITOIT GERLET, ERbLD L WERBH ORI T=L 7 =S X Tx h=J A T/NA R
WZOWT, M- R m ' X - ISHOEMENGRER L, BAEOEBEZX F2moH LN TEET, FHEMR, Wik
ROBENG | FER, @F R EDOFEICE LRV - BT HEREMEM B2, ZDTER-E S L7 96 iR,
MR E T, BIZF /77 /Y —OfRBEICAD bDOEIRE LTEY | KREROT A AFAROFMEMD Z &
MTEFET, AEY, F¥ /0¥, KAWAH, B, 77 Fax—2REFIRIFET LTS A%fHlé LT
EVHITET,

AR T, FZHLH DI P OFER, WIEEEZHWZAEY | =XV F—EHE 172 EOBERET 1 X
WZBWT, BIERBEE T, R T OMELOER ED X S I b T A NEEFET L2 L2 HBE L
£, 777/ a Y —OHENG, FBIRNT A AL WE - MBI R B IC BT S Rk A R S L L BT,
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FA ARIENC BT DIEIB R O B A PR 5 = L N EE T,
(This course gives an overview of devices based on dielectric and magnetic properties in electrical
and electronic applications such as memory devices, capacitors, sensors, actuators and etc. Students

learn operating mechanism, materials used in devices, and fabrication processes.)

MAT. C505 BB EIE4%E (Computational Materials Science)

20 2-0-0 FHI i R WL AR R @)l 2F HBER

R TR, MEHIJEIC W T — & OIT-PRERE DIEIRIC L e 2 0 B a— 2 2 OB - X2 b
— v a O TEAB BT D, 2B a— 2 O, BIERENSIZC O, BEMS . BiEREy . HRX
Ofifvh, Fad ik EOBMHEFAEOIFEE TN T Y XAIOW T L0 b | 755 T8 13k 73t
Fik, B2V I 2 b—va Y FETHLARERIE, 72— 7 4=V NER EEES,

MEHIFZEIC BT, T —F ORBERBEERS M LI §5720 TR RS2 & BHR
EFHEIC X MPE O ECHMEE T T 2 BN b 5, FIRil TiE, H— B E 73R e 8388 LT - 34
BlRGHYy — & L TN D L 912> TR Y | ZOMBEBERL LOT7 V3 X AORHEZ B L THEWZ 23
TENBEIIRSoTWD, ZTOX T, FHRMEFFIIEM R 22D 5 L TOEERBHTH L, TOER
L TIE LV,

(This course starts from explaining internal circuits and digital processing inside a computer in order
to understand possible sources of numerical calculation errors. Then fundamental mathematics and
representative algorithms of numerical analyses will be reviewed, which includes differentiation,
integration, equation solvers, optimization, Fourier transform, linear algebra etc. It covers those
applications such as molecular dynamics, first—principles quantum calculations, finite element method

and phase-field method.)

MAT. C506 EAEFE DEIE]H (Advanced Course in Wettability Control of Solid Surface)

3Q 2-0-0 HEFEFE TR E HR

OB, KIFRZEORHEZTNEDL TWEET R, BIOKEIZEOHIZE EED 4, ZOXIREVZ, LD

FORBMHENSAETNLEIDOTLE I, EQOLIRMEZHA, WRTHIXIVOTLE A, ZHET, EE

DFFIRRENE, EicanAf FREBESE T, 72, BINFNRENLT, ECHREDFORB LErTTEn

TN WO TEE Lz, AFEFRTIT, ZNSE2MBEL LT TEEERE TOR - BiREn 265 72

HOY A T X LES, ARRFRITHFETO DT RETT, F4I1F 12 [ R £ TOEE TRAOFE

PO, FOK., K HMNENHIENIZEI 9 S research proposal Z{EK L T L LET, FZTOHFGREZEL

T TEFERmORN] (T 2B E RO THLWVET,

ABF T, BEEREAOME L ZORE SOME, Fio, (LFHRORE E EBILDOEIE . b DA EN,

BRI OB KT TRBLZIME L, 20 Z2HH L CTIZORMEZE Z N TEX D X510 T 5720 D HAH#

AR LAV E LET, BEERICET RS, REREOMBEZICHREHTE 282 H o0 %7,
(This course addresses principles of surface chemistry of inorganic solid materials, including

structure, properties, applications, and evaluation methods. Topics include technologies of surface

modification for ceramic materials.

The aims of this course is to give fundamental knowledge of surface physics and chemistry on various

solid materials for students and to cultivate application ability of the knowledge to solve practical

problems for their future research. )
MAT. M501 &J8 T340 # 2% — (Special Lecture on Metallurgical Engineering II)

4Q 1-0-0 RE
KR TIE, BT DT 2R IR, BEREMEAT B S OB EHESE, ApERAN, HIGHE AN, BOEidTiso ik
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WP & ZDEE~DICHZ DY LT R 5 & & BITHZERIE OB & 5% DRLEZIZHOVNT HEMTT 5,
T, ERERICBIT 2R FOHEEMELZFEH L, LHRHm#EEEET D,

(This course aims at introducing various materials in the aspect of science through many topics drawing
attentions in developing high performance materials in the field of infrastructure, functional materials,
combined with computational simulation. Major topics related to innovative materials and creation process

are selected to provide fundamental knowledge and broad interest in the science of materials.)

MAT. A600 #H} T224:RIE I F—8— (Materials Science Special Seminar I)

3~4Q 0-1-0 RE W R A5 B #HR RF BE 22

MAT. A601 M} T224E:H¥ I F—8 — (Materials Science Special Seminar II)

1~2Q 0-1-0 ¥ #H Bz wmr B #HR REF BE #R

MAT. A602 #FEt TZ5R]E I —% = (Materials Science Special Seminar III)

3~4Q 0-1-0 ¥ HH B mHHF B BR RF T BHR

MAT. A603 #1kt TE24R&= X 7 —& MM (Materials Science Special Seminar IV)

1~2Q 0-1-0 ¥ ®H 2R w5 B R RF #F R

AERIIME 2 =R TR O M LR OZEAENA SONERNE 2R L, BERBEORERLETH@W T2 &
T, vy T—varvialia=r—yvaryAxnambsEs I L2 AME LTWD, £, BEd 550
DGR Z N THIZER R Z L TWEZE, FmT 2 2L THLDOMEIZZ 4 — RNy 7 T 5HE 2155,
(The aims of the course it to improve the presentation and communication skill as a materials scientist.

Students make research presentation and discuss with the other enrolled students. Also, guest specialist

speakers make presentation, and students learn the way of research from the specialists.)

MAT. A604 FRREERE - fELERE 1 /5 A% — (Practice Program of Topics Setup and Solution I)
1~2Q 0-1-0 RHHKB
MAT. A605 FREEZRIE *» FEIREE 1 /5 A% — (Practice Program of Topics Setup and Solution IT)
3~4Q 0-1-0 HEHE
MAT. A606 FRFEFRIE * ML EE 0 /5 A% = (Practice Program of Topics Setup and Solution III)
1~2Q 0-1-0 EHEHKE
MAT. A607 FRREZRE - R EE 1 /5 AN (Practice Program of Topics Setup and Solution IV)
3~4Q 0-1-0 FHEHB
AT, MESRETE P4 ORBERE L fRIR )1 248 5 T2 DB T 5, FENRNOMOFEELZFM L, RE
LERREICHET 2R EB 2, MIREOHME LT A A v a el ld 2L THRRIZ#E S
Flo. ERADFRPLRHTREE, "L, ERAOHMRLT 4 A v rar LTH &N,

(The aim of this course is to improve the students’ critical thinking and solving skills. The students
visit the other laboratories to make their research presentations to discuss with specialists in the
relevant field. Also, students are encouraged to attend domestic or international conference to make

their research presentations and discuss with the researchers in the relevant field.)

MAT. A661 PPEITHIRE 2= & — (Materials Off-campus Project 1)
1~4Q 0-0-1 #REHE
MAT. A662 MBI LEIRE S 2 =2 b8 (Materials Off—campus Project 2)
1~4Q 0-0-2 #HEHE
MAT. A663 $EI T EIRE S 2P =2 M= (Materials Off—campus Project 3)
1~4Q 0-0-4 FEHE
MAT. A664 AEI T FIRE S v =2 M (Materials Off-campus Project 4)
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1~4Q 0-0-6 ¥EHE
ARZLAN ORI BT DIEF 2 EKBREZE L T, IWRBEEZEESL & HIC, BOHO@MMEIZ DN TO LY BV
S22 AME L CEETHIRATHD,

(This subject aims to educate deeper insight through internship in other organization.)
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