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Advanced Experiments of Electronics Engineering

(EL# K]
HHE (Staff)
(BEEFITERE]
(FHE O HEZM])
(REBMERUERBIF]
B SV AT A LFEO M B R CO T 5 IR R R A o (ICBREL | Z OIS A~DB % T

%gﬁiﬁéﬁék&)@%@ﬁ%ﬁﬁo o MAWERLANE A LS EHLEHIT, RIEMIRAE )2 & ITAHTS

(BEX—T7—F]
(BEABRUVEBES K]

FHREHE AR D b AAELOMIEBATICA M7 7 — =2 oW T, M) BARR2 2R %175, %
7o, W, EPRIL A L VAR — M ERT D,

[B%15H]
TS E MR R T D,
(€ ¢=E )
TS E MR R T D,
[8EE]
VNS U, FREEE s £ 3T 35,
[REAE DM A % & FHEIE B )
HEPRR IO ELCL R —NMa )b | FREEE R A I EAEZ 735,
[(BEEHE]
JEIEHESRERITIBIERZNIZHRENTWALERBYTHILN, HERIZBIETHZEL ATRETH 5,




BHIRIILX—IP5HR EE O2BHM 128

Advanced Engineering on Electromagnetic Energy

(B8]
J\FH: ¥ (YATSUI Kiyoshi)

[(BEEFI3:ERKE]
R =L — 6 JE T2 gE 2 & — HRIRI202E

(REBMERUVERBE]
BT Ly OUSEE S (VUL A) TS L IR O S RN PLECS 5 KGRI - KEEE - /<L A LIS
X, i ﬁn—:&:fﬁ°%%E'%9ﬁ@ﬁ%i§ﬁiﬁ“éi&#ﬂﬂ%é(ﬁﬁﬁi%/bﬂ?_{ﬁf%ﬁb)o ZDEH7R
LN RO EC /LT izéﬁé’] IS TR2 0 e RO ETE A2 OGN REE B,
BT T — DI MR - 25 B35 - 3% OV S 5 2 S TREL SR 5,

[BELX—7—F]
FRER = RV — T EIREE, TR~ B —2A, VA BRTIR )%, L—H —

(RERNBRUEESE]
7“?X‘v*ﬁ%®%ﬁ‘ﬁ%§l%§<_%%@bfxw#ﬁomﬂsﬁ%éﬁ@ﬁ% INeEE S oEEmE TSI A~ %
IEfEICBRS D, FTo, @il @EE I 2fGH120IT, /L AT — T2ERD, I — AT, L OC
PUC BT B8 8 = 0L — B E LD ML IOV CREL 5,

[IR%1EEH]

.%‘é@?i%/vﬂe DFEA MR < Z5 M Wi % - ik

. BRI FIE L EE GG E@$(£

L 2L AT — I AL H A

S FEL — — i & F D5 A

BRI T —A(BTE —A, A4 E—L4) LFEe — A

.1‘ &~ H

TR L —EHHI

BB RN QU e~ A7 ai IR, SR ETRRIR . BRI AN, A FEASEBR 3, A A B
. e AR

(%% #E]
NIt L (B BRI RFHRE OV AE TR —T 2 | (BRFE, 2002)
(&FE]

A;tlc) Y 7L {&#EZE . [SCIENCE AND TECHNOLOGY X<ttt —2adidzeL | (BT TR,
1997

OO O WD —

[BEEHE]
SZAEE TR, B 1L, B Il ﬂ*mﬁzﬁé BTt B VX — T3, 77X~ T % o x
X —T% v—*f — LA L CWNAD kﬁxtﬁiu\o




BRBEEMRIEER mE 28G9

Materials Science on High-Tc Superconductors
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Engineering on Charged Particle Beams
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Room 201, Extreme Energy—Density Research Institute
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Fundamental technologies of pulsed charged—particle beam generation and applications.
1) Characteristics of charged particle beam.

2) Physical properties of particle beam.

3) Principle of pulsed particle beam generation.

4) Applications of pulsed particle beam.
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charged—particle beam, plasma, pulsed power, accelerator, radiation
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The lecture will first cover the basic knowledges related to charged—particle beam. They will be followed
by explanations on physical characteristics, generation and diagnostics of charged—particle beam. After
the chapters on energy conversion and transformation, the lecture will go through some major applications
of charged—particle beam.
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1) Pulsed charged—particle beam
(Particle beam, charged—particle beam, particle beam and plasma)
2) Properties of charged particle beam
(Sel)f—electric field of charged particle beam, sefl-magnetic field of charged particle beam, relativistic
effect
3) Generation of pulsed charged—particle beam
(Generation of pulsed power, high power diode)
4) Diagnostics of pulsed charged—particle beam
(Diagnostics of pulsed high voltage, diagnostics of pulsed high current)
5) Energy conversion
(Electromagnetic field, laser, kinetic energy)
6) Applications of pulsed charged—particle beam
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Advanced Theory of Electronic Gircuits
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General aim: Electric filters are very important element in the field of high—frequency application and
power supply. The aim is to understand the theory and design of electric filters. ;to understand the
caracteristics of one—port and two—port networks.;to review two—port network parameters including
scattering parameters.;to examine the principles of applications of filter synthesis based on
realisability,approximation theory ,and passive network synthesis.;to include single and double terminated
filters and an introduction to active and digital filters.
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one—port network, two—port network, LC filter, analog signal processing, Butterworth, Tchebychev,
elliptic, sensitivity, active filter, Pspice, Digital filter
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Topic areas:

1. One—port network( positive real function,circuit realization)

2. Two—port network( circuit realization, scattering parameters)

3. Approximation theory (Butterworth, Tchebychev, elliptic, delay flat)
4. Realization of cannonical low—pass filters and frequency transform
5. Effect on element loss and sensitivity

6. Active filter

7. Pspice simulation

8. Digital filter

(#FIE]

PANAY
(BEE]

PR FHAR” 7 4 L2 OB GR L% EH 7 AKEEHIhR
[ A& D FTM 5 % & SR E ]

_‘IO_




BR (8045) LLAR—h (20,5) DA M

Assessment: exam(80%);laboratory exercises(20%)
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Prerequisites: Electric circuit, Electronic circuit and Mathematics
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Advanced Gourse of Digital Image Processing
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The students systematically study analytical methods and applications on digital signal processing focusing
on digital image processing and coding.
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The lecture focuses on “digital signal processing”, “digital filter”, “multi-rate signal processing”, “wavelet

transform”, “orthogonal transform”, “mean square method” reviewing “Fourier transform” and “z—
A L, )
transform” via “image compression” techniques.
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1-2. Overview of the compression techniques
3-4. Predictive coding and z transform

5-7. Orthogonal transform coding.

8. Examination (1)

9-10. Spectrum analysis

11-13. Multi-rate signal processing

14. International standards

15. Examination (2)
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“Text” will be provided in the class.
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The stu.der}’ts are supposed to have studied “Fourier transform”, “z—transform” and ”“digital signal
processing”.
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Advanced Magnetics
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The aim of this corse is to understand the critical phenomena of magnetic systems.
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spin, phase transition, critical phenomena, mean field theory,

renormalization group, Monte Carlo simulation, finite—size scaling
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We will learn the magnetic properties of spin systems, particularly the basic theory of phase transitions.
Then we will learn the computer simulations and finite—size scaling of spin systems.

Hﬁ%lﬁﬁl

BT NFEOREBEEAY L DOBEEK (basis of quantum mechanics)
2. FRESRBLE D)5 8GR (phase transition and mean field theory)
3. 1RIt, M ORIRITTA Y 7 BT IV DR R
(exact solution of one— and two—dimensional Ising models)
4, {VZHHED FH{E (renormalization group method)
5. VT vnm /\:_'.I/”— T3 (Monte Carlo simulation)
6. 32— gl BIFAFRYAAXRr—V 71 (finite—size scaling)
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Hand-out will be distributed to students.
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Evaluation will be based on several reports.
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Physics of Superconductive Devices and Circuits
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In the lectures, the principles of superconductivity underlying its use in devices and circuits will be
presented. Students will understand the fundamentals of both low— and high—Tc superconductivity after
the lectures.
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Quasiparticle and Cooper—pair tunneling effects, Josephson effect, Ginzburg-Landau theory
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The topics of the lectures include: (a) introduction to superconductivity; (b) tunneling theory of both
quasiparticles and Cooper pairs; (c) applications of superconductors. The lectures will be carried out using
overhead projector.

(€:EICT=D)
FERRE B IIRDOS5 O THS.
LB OER
2. VBRI 1 K OV EE DR RIS
3.JosephsonZh
4.Ginzburg-Landau¥
5.Josephsoncdz& D i

The subject is divided into five main sections:
1.History of superconductivity
2.Quasiparticle and Cooper—pair tunneling effects
3.Josephson effects
4.Ginzburg-Landau theory
5.Applications of Josephson junctions

[#F8E]
L
(8E&E&]

1.T. van Duzer and C.W. Turner, “Principles of Superconductive devices and circuits”, Elsvier North
Holland Inc. 1981

2.A. Barone and G. Paterno, “Physica and applications of the Josephson effect”, John Wiley and Sons,
Inc., 1982
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Grading will be based on some reports and class participation.
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Optical Electronics
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Specroscopy, Light sources, Prism, Grating, Spectrometer, Interferometers, Photodetectors, FT
specroscopy, Laser, Optical gain, Multimode oscillation, Q—swiching, Mode locking, Semiconductor lasers,
Optical transition, p—n junction, Heterojunction, Quantum well, Epitaxial growth
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(3) p-nfEf - ~T IS #%ﬁi@j‘njm%? L= —DORGHERYE, meFF vk, BT P L —
Y= BIEOFERL —H—

(#FE]
L

(55E]

(1) Spectrophysics (A.P. Thorne, Chapman and Hall)
(2) Optical Electronics (A. Yariv, Holt—-Saunders)
(3) Semiconductor Lasers and Heterojunction LED’s (H. Kressel and J.K. Butler, Academic Press)

(AR D FE 75 3% & R IR B )

HUNZERIE / PR AR 34536 B B O(1), (2), BN HOWTORBYEIT R T DA DL R — Mg HE T
GG}

nﬂﬂﬁ ILAR— R0 BENFITKT DR | BRI DB | IR L CH D E L - [
HE A H I TOBDD 3 DD EN BT,
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Physics of Semiconductor Devices

(Es%A)

2 IR (YASUI Kanji)

(BEEFILERE]

TR 53022, NFRI502
Room 302, 1st Building of Electrical Engineering Department, Ext 9502

(BEEXANRUVERBR]

BHED L 7= 2t 2% 32 TOD HBIRD ZEREM PR D NS AR T S ZD BRI OV T
JEXL DT FAMeiEHi L TH5, LRSIV TSGR T A ZADOHE LR E 2 R 5L &bk
BB T KRR T /S A ZAD 18 LB E IR B2 B2,

Basic properties of semiconductors and operating principles of semiconductor devices, which support
modern electronic society, will be studied using an English textbook. Students can also understand the
structures and characteristics of general semiconductor devices such as bipolar transistor and field effect
transistor. Special devices using compound semiconductors such as hetero bipolar transistor will be
explained.

(REX—T—F]

IR T SR, prlE A AT — R R —TRTL RS BRNENT L DRSPS R T A2
semiconductor device, pn junction diode, bipolar transistor, field effect transistor, compound
semiconductor devices

(BEABRUEES K]

S (R 0D FE AR R0 20 U T RN SV CHERLL T4, (R RAVA LR T S DM RE LHSRE, 2L
TEEAD = ROV TR B, ETFEIET /A 2D EA RS Tl D pnts ST SV TR BEEY
(. priE AR IE T T DpntE S H A4 — R SAR —TRTU AL DBEREL I DWW TR %, KIC
IZ 5=k — 97 A R T B ER I ENT LT A DOREE LRI SV TR 5, SBITIL A L %
TR R T A AZ O W THRA T 5,

The structures, functions and operating mechanisms of some typical semiconductor devices will be
studied in this lecture. At first, the structure of pn juction, which is the basic structure of
semiconductore devices, will be studied. The operation mechanisms and the characteristics of pn junction
diode, bipolar transistor and unipolar devices (field effect
transistor) will be studied. Further, unique device such as heterobipolar transistor using compound
semiconductors will be studied.

(RXIHE]

L ERNAF = NUREX YT EE (Energy bands and carrier density)
. XU TN EEIS: (Carrier transport phenomena)

. pnf#4 (Pn junction)

. AR —FF 34 A (Bipolar devices)

. =R —FF 34 Z (Unipolar devices)

. ~NTaEET 3 A (Heterojunction devices)

[ )N NANEJVR O

(&7HEF]

[Semiconductor Device Physics and Technology|S. M. Sze . John Wiley & Sons, Inc.

(BB D FHT 75 3% & ARl IR B )

LIR—1250%., WIRT AR RZ50%E L CREEZ Rl T2, Z O R399 L0 FOFEITH L TUTiE
RETT), IBRRT60 M L. DS A L6088 L CHALZZRIE T D,

Evaluation: written examination 50%, report for the exercises included in textbook 50%.

(BE=HE]

Z I, FIICO T T RS SO ML TV AIEREELL,
It is desirable that students have already attended the lectures such as Silid State Electronics or
Semiconductor Electronics during undergraduate.
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Semiconductor Devices

(B8]
#RP] TEE (AKAHANE Tadashi)

[(BEEF-I3EKE]
ELHH1 5308 (PHR:9508, e—mail:akahane@vos.nagaokaut.ac.jp)

CGEILo)403 0 4=E:)
F AT UA TS ADEYWEF I RS 570 LT/ . BRI SRR IS, 2 NsBlE
DFART VLT SAAILE D IR S TN IE BT 5= &4 B 05T 5,

The aim of this lecture is to obtain the fundamentals of the optical and electrical properties of materials
used in display devices and to understand how these characteristics are utilized for actual display devices.

(BEABRRVEBERE]
%ﬁ?&ﬁ%gﬁ#ﬂi SEWVE, BRMED IR OWTFE, #E T, TAAT VAT AARIZHDNTE
JIZF 5,

The first half of this lecture deals with the fundamentals of optical and electrical properties of solids, and
the latter half of the lecture deals with display devices.

[B%1EH]
1. ST HEBEE T Y DARRE Gl oL 2 D JL7)
2. RUMVRT L M LD EMAR Ok & Bk
. FERO SRR
CEERO SR )
T ART VAT A A
AR OYIEE R T A AT VA

O Ol W

. Light propagation in an anisotropic medium (fundamentals of crystal optics)

. Description of the electromagnetic wave by means of vector potential and its quantization
. Band theory of solids

. Light absorption in semiconductor

. display devices

. Physical properties of liquid crystals and liquid crystal display

(#%E]
TV N5,

O Ol v LoD =
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Solid State Devices

2

s

3

[B8E]
= H FE (TAKATA Masasuke)

[(BEEF-I3EKE]
FER 1 5401 5= (#9509, e—mail : takata@vos.nagaokaut.ac.jp )
(REBMERUVERBE]
BEEW
v IIV I ADE IR FETD,
R E R
(BEX—7—F]
BIIvI A BRI SRS TRV T 7 A ATA BAARE, A4 ARE,
PR, JEER, MR, B8R
[(BERBRUVEBERE]
T IIv I AOIERNE A OFE T YERB IO EEREETF 5,
[IRXIEH]
1. EITIV I ADER
2§l L 2 G b
3 HTA
4. R
5.A A AMREA
6.5% FEA
7 JEEM
8. HEMEIAR
9 EBRER
(#FE]
FrTHELZR W
(8E&E&]
ME T EFETIy 72 ) MR, & R, B
[RAE D FFM 5L & FMIIE B ]
HE S BLOL R =M Lo T35,
[(BEZEIA])

ST TR ROTEEL, 1B LT T 2 BB L TV BT e B EL,
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Electronic and Magnetic Devices Engineering

CEEL )|
{4 5 (KAWAI Akira)

[BEZF-ITEKE]
ER 15404 (NH9512,E—mail kawai@vos)

(REBMERUERBIF]
ZEAR
AV E A T DMEREIE T AR L TR G U T BRI LR T iOJ:U\Efflﬁ i D HEREEFTAE D 728 D
TR DI %wa@%thT/va%L BIE, WP RIS 5, 7, SRR JEHRRENET A ADHA
BEIC STk, ZHUHHHEET 1 AD T I fkAEE LS % TSR & BRI ik 5 5,

Aims

The aims of this class are to present the principles of electronic-magnetic and semiconductor devices, to
provide techniques for designing memory structure and to introduce basic physical processes for devise
fabrication.

Rk B

el T A ADRHE, B EIF S L PR TE D,

T PEEDO BB 2R TED,

- B2 ARV R T Ok

- CMOSZEDF NAZERL T aE 2D B IS FHIZ OV THEYR B,

Objectives

At the end of the class students should

-understand the device structure and mechanism of electronic devices

*be able to design and minimise memory devices structure

*know how to design a simple memory structure

+have a basic understanding of how CMOS technology works and what factors limit its speed of operation.

(REFX—T—F]
AEYLSI, R SYay | iR, oy TS CVD AF VAN VYT TT7 0 —  SHEMREE, 2V —2 3
A

memory, LSI, semiconductor, silicon, thin film, etching, CVD, ion implantation, lithography, reliability,

cleanness
(BERBRTERERLE]
ENE

1 Eﬁg PEARAEY 7 )5 ARSI E CTO RO

BT NAAOENEE FLHE, BIERFED R L, WFITRE % L ORI A (MOSTr, C—VEr:, DRAM,
SRAM EEPROM, FRAM, 1w 7 4 —F) .
3. %@7&%%&@%@%@%@&&5&% (7Y ATIN 47f‘/j&)\\ FEE (AR & 775 CVD, LU AN |
TR, 2y F T AR, ~ AL —tay JY— R A)
4, /kﬁﬁT/\/l’X@%K%hﬁfé:mﬂ%(;e_%ijSr'%T/M’X L =S ANV e o €/ Au by A SV AN
5. T A ZKERIC BT DT 0w A% 5 (B RS OTE 72 L)

Lectures

The five subjects will be taught as follows:

1. Introduction of magnetic memory, semiconductor LSI

2. Mec};anism of electronic devices (MOS Tr, C-V characteristic, DRAM, SRAM, EEPROM, FRAM, logic
devices

3. Process technologies (oxidation, diffusion, ion—implantation, film formation(sputtering, evaporation,
CVD, resist process, etching, reliability, migration, cleanness)

4. Devices for next generation (quantum devices, single electron Tr, micro-nanomachine)

5. Designing of device structure and optimizing processes.

[IRXIEH]
. AEVFETHEE  (Device structure of memory)
. CMOS#3#F (CMOS designing)
. Triti /79 (C— V)  (Tr property anakysis)
. VERI7 o 2454 (Fabrication processes)
. B&fk. #58 (Oxidation,difussion)
AR PRI (sputtering,evaporation)
. I/VX}\7°D‘IZX (resist process)
. TvF 7 (etching process)

. AEHEMEREE  (reliability)
10. 7 —> A (cleanness)
11. s T /S A A (quantum devices)

@OO\]@O‘I»&OJ[\'H—*
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72U (F Vb, OHPZ{EH T %)

Hand made print will be offered to students.
[ A& D FTM 5% & SR E ]

HARHEFRZ608, LR —M40E0 T, A FF 100 T35,
Grade will be based on the following.
60% examination, 40% report
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Advanced Electric Wave Engineering

(B8]
8 — (SEKI Hajime)

(BEEFITERE]
R SH6032
(REBMERTERBIR]
%giﬁ@ﬁﬂﬂ"ﬁ&%%-%ﬁb [E 77 & D RIAZAR T2 DR &2 IR fET 8 DV S AR FHEIC DN T
F5
(BEABRUVEBES K]
FFIEDOEZI7 - EREDOFIEFHHE _ EOR B AREITHOWT, fllEZ LB L THEA TP,
(iR%1/E]

. BB F 1 (FEM : Finite Element Method)

. R BEFEYE (BEM : Boundary Element Method)

. AT NVREIEE (SDM : Supectrum Domain Method)

. & — A (MMM : Mode Matching Method)

. ARy R fE % (FD-TD: Finite Difference—Time Domain Method)
. %fﬂ%iﬂ@@ﬁ@gﬁ (GTD: Geometrical Theory of Diffraction)

A

(HHE]
7L GEZT VMt T5)
(85E]

AR RO SERERITIE | (L T
IR AR D S 1 R

N OO WD —

RHA
F=

e, T RIBES
& T 2

L AT

=
iy

il
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Advanced Topics on Nonlinear Optics

[B8E]
¥TA At (UCHIKI Hisao)

[(BEEF-I3EKE]
ER1 SO0 EHE =, NH#R9527, E-mail: uchiki@nagaokaut.ac.jp

€E3=[5)A08 DAEEE)
[ A ]
ESfhe 7 AL — R T, RIEOR OO R AT 720 0 SR 721 — ¥ —Hefii
Iy HBEHAIC DN TR RS,

Picosecond and femtosecond laser spectroscopic methods are described for the study of optical properties
of materials.

[k B %]

BRL VV ADFEED A B4 5L

I SV ADREEZBIRES 5L

AL IV ADIEIE R Z B 52 L
BRIV 2% OB FR S ez BT 22 &

To understand principle of generation of ultrashort light pulses

To understand methods of measurement of pulse width of ultrashort light pulses
To understand methods of amplification of ultrashort light pulses

To understand spectroscopic methods with the use of ultrashort light pulses

(BEX—7—F]
Eafhe 7 = ANOL —HF— | L— Iy

picosecond and femtosecond laser, laser spectroscopy

(BEABRUVEESE]
[REARIEZ 7 = AN — P —ZEEROM B O IEIfE ] 352 LSBT T, ZOFRAEILES
FVVARRDOREE, BLOR A OEafy 7 = AMIL —H =43 tika 78 15,

Generation and pulse-width measurement of ultrashort light pulses and several spectroscopic methods for
the study of fast optical processes in materials are described.

[#23E 07 3 VR — DTV AT L, E USRS W TR T 5,

The lecture is given based on printed synopsis.

[B%15H]
LE] L——DHpgk
2 E—RFEMOER ‘ ‘
3l @R L ARORER (SHG B A B, 256 T30t AN —2 A7)
4la] AV AERERD R
5[a] IV AJERME
6[m] PRI DIEK
TIa] Iy eTA
8lal WUy ik
9le] JEPERET-
10[8] Bo etk
11| T~ BEL oy ek
12[8] ob—Lo MBS
13[r] 7#hrroma—
48] ab—L o~ aNeE
15[a] EEER UV AOFAELHE, BRSSO

1. Laser fundamental

2. Examples of mode—-locked lasers

3. Measurement of ultrashort light pulses (SHG autocorrelation, two—photon fluorescence, streak camera)
4. Effect of propagation on pulse shape

5. Pulse compression

6. Expansion of wavelength region of light wave

7. Photoluminescence spectroscopy

8. Absorption spectroscopy

9. Transient grating

10. Reflection spectroscopy

_22_




11. Raman scattering spectroscopy

12. Coherent transient phenomena

13. Photon echo

14. Coherent Raman spectroscopy

15. Generation and measurement of ultrashort electric pulses and observation of fast electronic processes

(HHE]
BL, FV MR D,

No textbook is specified and printed synopsis is distributed.

(85E]

1.”Ultrashort Light Pulses”. S.L. Shapiroffi, Topics in Applied Physics, Vol. 18, (Springer-Verlag)
2.:%(:%5%?‘6&[4?"’\”%%%ﬁiﬁ;;ﬂ%
IR IR IR R, PR A —

4.”Optical Electronics in Modern Communications”. A. Yariva . Oxford Univ. Press.
[RAE D FFM 5L & S B ]
B L OHIEROL R —NI L0 45,

Scored on reports

[BRAR—LR—C7 FLX]
http://femto.nagaokaut.ac.jp/
IR e AR — R —
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Advanced Theory of Quantum Electronics

(B8]
Ak FJAE (KAMBAYASHI Toshio)

(BEEFITERKK]
JEEE  EE AR REPE605 5 | #9531
Office: Room 605, 6th floor, 1st building of Electrical Engineering Department, Extension 9531
E-mail:toshikam@vos.nagaokaut.ac.jp

(REBMERUVERBE]
REHD
%{BZI%J:E%%%I%%WH LTI DT 73 AW, ZOENEFEE, EhERHEZ & % BfE
L. B OB BAEBALEHIC T L P T — gy LR EDOH 55 5,

The principles and characteristics of latest devices in the fields of optical wave
engineering and quantum electronics will be presented. Students acquire the manner of
presentation and discussion.

EERK H AR

X —T =R 2D 72 bb — DR O R O LAY BT 22 THY EFHHRTWDT /S 2D
R, Rl 2 B | %@Jﬁm%fuﬂﬁﬁ R T, AR LB ORI TE B2
Lo SHOIZHEBICH LIEYNIISE TEDTL,

To read a latest paper including one key word at least.
To explain the principle and property of devices used in the paper using proper terms.
To collect the reference papers and reply all questions in a proper way.

(BEX—7—F]
integrated optics, semiconductor laser, LED, optical fiber, optical amplifier, optical modulator, optical
detector, optical circuit, optical resonator, fiber grating, fiber sensor

(BEABRVEBESX]
RENR

B ONT A ADBNEFIL, BRI S DL, 7L T —ar o b

Explain and interpret the principles, characteristics and so on of latest optical devices.
Brush up individual presentation.

e

‘%ﬂ B4 ORFFERE B & B B0 7578 3% — 0 — [ b Al b E B O AT
7”( %@V\]ﬁé}’i’ HoyOMZEE B E OB EA SO T L BT —ar1 5,

£OTLE T = TR S TR 6. B IEH S DL b1

Each student presents his interpretation of a latest paper selected by him.

The paper must include one key word at least and the field near to his research project.
All students must attend the discussion about his presentation.

The lecturer will explain the back ground of the paper and assign home work if necessary.

[IR%1EH]

ARl O4H 2 |2 K51 A DRI
Y Kot%ﬁ LB F—ar
BB INOE SN

HE Ziéﬂ%ﬁﬁ&fﬁ”ﬁ@%%

|

St R
-

1.
2.
3.
4.

1. Explanation of the home work by the last presenter.

2. Presentation by the student.

3. Discussion by all students.

4. Supplementary explanation and Assign of home work by the lecturer.

[ R #E D F M5 % & BHMEiIEE ]
I 40%, T LB T —ar30%, BERIGE 30% CHUE A R T2,
Grade will be based on the following: 40% Preparation for the paper, 30% Presentation and 30% Discussion.

[(BEEHE]
ZEEIINN THEBETE T TFOEBMSEZAL COAEONZEEL,
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It is desirable that the students have fundamental knowledge of optical wave engineering and
quantum electronics.
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Functional Semiconductor Materials

(B8]
H EF& (UCHITOMI Naotaka)

(BEEF-ILERE]

FEZ 1 5430528 9505 E-mail:uchitomi@nagaokaut.ac.jp

(REEHETERBR]
ZEAM
i - B E T T A 2D DUNTHERL — I ERIBE B OX—T A 2 THY, ITHED & JE
HEROEAE | LB (E IR O LD THARD @ MR LA RO BN TND, KFEFRIL, ZNHDT /3 (A%
T DL AW GIRIZOWTEIL . DT NARTBIL T, 73 A, ZOMET o2, 734
ADFBIEITOVNTIRAD, BRI, AL H LI R T DRI 5 B~ DIS 2 Bk L2235 | 4
BHE, 7 SAABAR OB I OWTHI D, AERITID, ZEH B OB OB ORbEE 4
BOFATB M Z BT HZLI28, BT LRI L TORELED,

Rk H AR

RN TS AZ2 E OIS B S DU T O A R ATRD | I REAN B 74 T 2 EiEnisg 5.2 5.
- BARBY72 7 S A ZBAFEIC OV TR SRR EL 7 A ZAD BRI SV CTELES,

T A ZBGEER DO E D I B S >, HOVITRVE R LR T D,
SBTLNT A BB A AR L | SRR R L 22 505 BE DR 42 12480,

High-speed/high—frequency electron devices and semiconductor lasers are the key devices of
information/communication fields. This lecture outlines the progress in compound semiconductor device
technologies and its application fields. The focus of this course is especially a device technology
regarding to GaAs and related compounds. In this lecture, the up—to—date technologies of high—speed
devices and materials are also presented.

(BEX—7—F]
LG EART NA R, B EERE, w1 g gs . YEillE . 7 2 AT, FET, HBT, HEMT
compound semiconductor materials and devices, wireless communication, high—-power amplifier, optical
communication, process technology, FET, HBT,HEMT

(REABTRUREARE]
OHPZ W Ci#z1 %,
[IR%1EH]
1 ALBW AR T A ZDT 2T 25 (208])
YEBE R HERLEBE ST BT AT A ADSLE ST

2. R B FEREY A (1[5]) i}

LB RO —IRRY 2P SV TR TS
3. M-V LAY =886 ) (2]a8]) )

GaAs, InPZR ETI-VIEILE W FEARDOMEIZOWT Bl 5
4. ALEWH-EIRE T A
4—1 BHRRIT DAL (3]A])
ERNRNT AL ORI, BERE, fiE 7 nE X
4—2 ~TFuELT SAA(3[A) \ 4
ERBENENT L DAY AT A R =TT DAL O CENEFR BRI A A 5, F2,
BANBAFE DIRAVEIRVIRD IR D35 | MR T /S A AREIE DFREIZ DUV TR D,
5. FITOHAfrENE (2[A]) ) ) ) i
BT LR - BB S QOB Z DT SAAILDW T T 5, 7o, 731 UG A 2B O R
WZDOWTIR A A% OB IOV TEEL THHI,
6. LIN—hJEFR
FUEIZOWTHAR, LIR—M LB T — a0 %179,

U

1.Application of compound semiconductor devices to optical and wireless communication systems
2.0utline of compound semiconductors

3.Optical and transport properties of GaAs and related compounds

4.Device physics and modelings of GaAs MESFET, HEMT, and HBT.

5.Recent progress in high—speed devices including GaN devices

6.0ral presentation (students)

(#FIE]

FRIZHRELZR N
(85&]

Tee 20X, LAY -8R T SA AN | ARG, AR E B 57 R
[ A& D FTM 5 % & SR E ]
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H2 5N OWTL AR — MR L, ZOLAR—MNIESE L a— LB T —var &2175, il
BV AR —MNED80%, LB T —arin20%ed 5,

Students will be graded on written report and oral presentation, as well as class participation.

[BEEHE]
gL, BT R EEL QWD IENREELY,
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Intensive Course of Electron State in Mesoscopic Materials

[B8E]

7 # # (ISHIGURO Takashi)
[(BEEF-I3EKE]

FERL 5303 8E = (NH19503, e—mail : ishiguro@vos)
(REBMERUVERBE]

WL SV LADAE Y IRIR D D0 | 2 LU0 mUZOW TR (BB F-im) B2 222 ARV L
T 5, ELUTHRIEDBBRL -, 7/ F 2—7 R, BT, E%#F J\I%%mf@xy‘z:t"yﬁi
BHIDWTOE R F 25, BIC, M AT O ah L TR 5,

What is the essential difference between the thin films and the bulk materials!? The aim of this topic is to
understand this question from the view point of solid state physics. We will learn the process of the
mesoscopic structured materials, such as the ultra fine particles, nano—tube, ultra fine thin films, quantum
well, and man—made super lattice. The method and theory of the structure analysis of thin films are also
studied.

/km: AV ZAE I AR Z U THEF & RITTRKAF L IR b IR B DLk & PR,

TS RRE LB E ORI B T O M IR DB 15,
Description and understanding of the electron states of crystals strongly dependent on the dimension, the
mesoscopic size and the electron and lattice system.
Students will acquire the practical knowledge of crystallography including space groups and representative
crystal structures.

”ﬁ%#——q‘— K]
IR, A ATy ZRPE RS IEMEAT N2 CIESEHE B IZRLa o0 H B
Thin films, Mesoscopic structured material, Structure analysis of thin films, and the keywords mentioned
in the item of contents of the lecture.

[(BEABRRUBERZE]
ib&) STEBE DR R TTERES) IZLDMMED =R L BB BN EEIZ /2D A X _ob\f%xé
T SRR 10D 2 R RN RIS L o OB TR B IS R SRS AZ LR 2 5, =10, &

%%@Kﬁﬁ'mlﬁﬂﬁﬁ“éiﬂﬂﬂ}q%L WZDWTIRAD, DL EIZE> T E O JE WIEIE DR %%&EZZ}
BT BT S FIC BT DB R A £ 5 BOELEE R O FLil SRS AT (2 DWW TR D,

Appearance of quantum effect in the different form, different dimension and different size of material will
be discussed. A rigorous introduction based on elementary quantum—mechanics leads to an understanding
of the electron band structure in the crystal which is defined to be the matter with the periodic
arrangement of ions. The origin of the super lattice structure with a long period will be explained by the
instability due to the free electron gas system. Students will understand the essential meaning of the
period in the material. At the latter half of the lecture, the description of the scattering theory based on
the quantum mechanical perturbation theory and the structure analysis of thin films will be presented.

VEIRCU T U MfidAi L, i, OHP% J:D;ﬁ%k%fffo‘?9o

fElA] | GEFME T RIS H ﬁ)uﬁq&fﬁﬁﬁ#bt_k BN ST Z A FLalR L Th bW, R L, SR A
WZBAL TR IEIDFER I TRIREZRIRY 7 4 — R /3w 7 247729,

The lectures will be presented by OHP slides, writing on the blackboard and hands—out if needed. At the

end of every lecture, comments and questions described are collected. The responses will be given at the

beginning of the next lecture.

[IR%1EH]
1. Dﬁik%ﬁé%fi(lﬁﬁ\ 2R IL, 37)@)10) HHEET)
2. AV AIAB IR E G (B H P =R, &)
3. JEHIZAFR (Blochd EH, Kronig-PennyE7 /L, #&1-Lifis 1. HHE WETET IV, T
(ZHRS SN2 E 7 ET V)
4. EAROMEH (aadzﬁf\ﬁféeﬁé?ﬁw)/km:ﬁkf M| Pierls#inf &t JE Hit% )
5. MG anDRIFRIEEFHL RIFRME, RRE, 2 )
6. HELE A (EEham, U1 HGELIN 1)
7. MREAEE AT (XHREIHT, Fi S T B EE)

1. Dimension and density of states (Free electron in the space of 1-dimension, 2—dimension, and 3—
dimension)

2. Mesoscopic quantum three—dimensional structures (Quantum well, Quantum wire, Quantum box)
3. Modulation in the spatial period (Bloch’ s theorem, Kronig-Penny’ s model, Lattice and reciprocal
lattice, Nealy free electron approximation, Tight binding approximation)

4. Period caused by electron system (Electron response function Dimensional dependence of electron
response function, Pierls’s phase transformation and super lattice structure)

5. Symmetry of the crystal and representation (Symmetry, Point group, Space group)

6. Scattering theory (Perturbation theory, Atomic scattering factor)

7. Structure analysis of thin films (X-ray diffraction, Transmission electron microscopy)
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[#F8E]

MBS C TV MR T D,

Hand-out will be distributed to students.
(R AEDFEM AL & FMEIEE ]

TR (40%) | 8 7 —R (20%) . ARREVR —F (40%)

Homework (40%), Learning notebook (20%), Report for offered exercises (40%).
(BEZEIA])

HERPOIANERITEGE 5,

Positive comments and questions are welcomed.
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Optical Materials Engineering

[B8E]
/NP 5] (ONO Hiroshi)

[(BEEF-I3EKE]
ER 1 SHE0THE = (PNH#£9528, e—mail:onoh@vos.nagaokaut.ac.jp)

CEIE 20 DL ‘
SEFREL, P T NAR R FBG E SEICBE T 55 B OV CO AT OUEERE ), LB T
LAV N R ESED,

(Improve)ment of the ability in the presentation for the optical material, optical device, optical phenomena
and etc.

[BExX—7—F]
W, T A AL KW,

(optics, device, optical material physics)

(BEABRVEBESX]

% H TDE®T~’?75 L OO ERDY, EOHMAREZRHEL, LB T —ar w2, FrEUT
—a NIBIE 2R COBRINEEITIEEBIC, BEDRHT D,

(Studer)lt selects one of the preferable subject shown in the followings and perform the presentation in
public

(1) AurZ L2055 RE (Classification and characteristics of the hologram)

)7 HRNIT7F 0T 47 BRI L AR S T LA (Hologram generation by photorefractive effect)

(3) S B 7 AR LR Y D 154% (Polarized optical wave in the anisotropic materials)

(4) @Fi‘é% TR (R v AZh R BRI —%h5) (Electro—optic effect, Pockels and Kerr effects)
(5) B TR b & (Optics in the polymer liquid crystals)

(6) %b’%@ﬂﬁ'ﬂ%ﬁ%k%ﬁfﬁ SR (Poled polymer and light intensity modulation device)

(7) W& s S A LB A (Alignment treatment for liquid crystal)

(8) YT 4 Ay OFEFAL FL &k - FFEJRH (Classification of the optical memory desks and a principle of the
recording and reading)

(9) ?{ﬁags%ﬁ:}?rfﬁﬁ/\ﬁi (PDLC) &F R 4fr (Information display by use of the polymer dispersed liquid
crystals

(10) VE;*‘/X‘@&’M%&&%T%#E{ZF (Characterization of the anisotropic materials by means of the Jones
analysis

(11) f& % R EE L FOEMEFREE (Principle of the polarizing optical devices)

(12) fi % q:/fnJF@)ﬁfik%@%nﬂE' ~D )i A (Optical measurements by means of the optical
interferometers)

(13) [EHT#8 T2 =45 Y57 & 43 iR BE Spectroscopic analysis by use of the gratings)

(14) Y FE MO FHRE I (Measurements for the photocurrents)

(15) MR U 1R & LA AR & D F A= (Optical phase conjugation by degenerate four wave mixing)
(16) %ﬁ{ﬁT/\ﬁxkiﬁﬂﬁ ﬁa’ﬁf\@ﬁﬁﬁﬁ (Optical deflection by means of surface wave device)

(17) I LA SR B IE RO JFHE (Preventation of the surface reflection by optical thin films)

(18) R AR E DM & H 9t (Experimental methods for determination of the electrooptic coefficients)
(19) B ARBAE A5 7 — (Image collilation by holography)

(20) Ao ViR 7 12 LD AR 2 fiBAT (Stress analysis by holographic and speckle interferometry)
(21) W7 4 A7 L4 H4f7 (Flat panel display)

(22) =V 7Y AN —DJFEE LG (Principle of the elipsometry)

(23) Bragglﬁlﬁ&Raman Nath[E[#T (Bragg and Raman-Nath diffraction)

(24) & BT BT DS EJEPT (Reflection and refraction at the metal surface)

(25) /\@ﬁ%ﬁf@7 F A (Plasmon reflection at the metal surface)

(26) VAL —H —DFE 2 OFRIFER (Principle of the short pulse laser)

(27) DLTSIEIZ LB L EBARDIFENARH HENL D [EE (Characterization of the deep level in the
semiconductor by DLTS)

(28) BHEELZ+ (Organic electroluminescence device)

(29))%55?;1420)%% P &2 (KL —3— (Optical material physics in the semiconductor and semiconductor
laser

(30) prAH T & # D) (Optical interferometer by use of the phase conjugated light)

(31) HHEM %ﬁﬂﬁ@i‘ﬁﬁ%ﬂﬁﬂ (Orientation of the organic molecules by polarized light)

(32) s ERFE AL O A (Optics in the ferroelectric crystals)

(33) fli & @,_\%Mﬂéﬁmy Z Ltk (Photosensitive materials used in holography)

(34) 7~ 5D HEfELZF DA (Principle of the Raman spectroscopy)

[B%15H]
(D) BHELICEDT LT —2 a0 (3055 F-E) (presentation, about 30 min)
(2) BINE LB ENE (questions and answers)
(3) #'E o LA (lecture by the teacher)

(&#HE]
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oL
(58]
7L
[ RAE D EFAEE 5 ik & EHfIEE ]
(1) FAENE (40 5 FEFE) (contents of the investigation)

2) 7V BT —ar (208 F) (presentation)
(3) B85 (40 5 FREE) (questions and answers)
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Oral Presentation RE 2B4L 1, 2%H8
Oral Presentation

[B8E]
Valerie. McGown * B H i (NANKO Makoto) * &5)I| Ei& (YUKAWA Takashi)

[(BEEF-I3EKE]
Valerie. McGown (Room 404, Chemistry Engineering Build., ext. 9363)

NANKO Makoto (Room 309, Mechanical Engineering Build., ext. 9709)
YUKAWA Takashi (Room 606, Electrical Engineering Build., ext. 9532)

(REBHMERUERBE]
The focus will be on preparation and presentation of academic papers for international conferences and
active participation in discussion and debate. This class will teach the framework and necessary skills for

delivering effective speeches. In principle, this subject is available only to students who demonstrate a
reasonable fluency in reading and speaking English.

(BEABRVEES K]

Class time will include giving brief speeches, developing speech ideas in groups, discussing effective
preparation and delivery of public speeches, and learning how to participate in discussion and debate.

Students will be required to select an academic paper in their own area of research as the basis for their
oral presentations.

€25 202D

We will discuss such factors as 1) constructing the basic Introduction/Body/Conclusion of a speech 2)
gaining and maintaining audience attention and rapport 4) developing audio—visual aids, and 5)
researching sources of information.

(AR D FE 75 3% & Rl IR B )

Grades will be based on the following: 25% Attendance and Participation, 35% Speech Manuscripts and
Content, 40% Speech Presentatio

(BE=HE]

Class size will be limited to 14 maximum based on an interview and a reading exercise conducted during
the first two classes with the teachers.

Students taking the Oral Presentation class are expected to attend all class periods (2nd and 3rd period
on Friday). Written Presentation cannot be taken at the same time.
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Abstract Writing RE 1B 152H
Abstract Writing

(B8]

Py B+ (NOSAKA Atsuko)
[BEZF-ITEKE]

FEF EEEAD (LSRR T A4 25 5 28)
(REBMERUVERBE]

B2 223 B OB FHEEE D 3T ATy B AZ RN I IV G CHIMEZR 5 SCHEfiRRE a2 pk L T
RIS Z LI R S SCER BT DRE) 238D,

(REFX—T—F]
FHASERE, 9 ) BERIREIER . R ER A € SCHE AR
(BEABRVEBES K]

Bl 3ET BARI 22 B0k - R EDHEAT T IE B LT D, BRI EbFifRa AL L | 5T BHI D
BB ZAT), ZORFETIE, R a7t A, 55 TEDN MR EO TG 2 8 DIE A rIREIC
ML EDME ZL I‘?—%E%T“*EQE’JKﬁbnéﬁﬁé%ﬁfﬁe:'ﬁ%hé:k%:&’)é"TO THFANMII- T, B
T DRI WD FEREC SR, LD E J572 8 OE %179,
[IR%1EH]
1. — BRI R B O B SRl F O BefiE
2. FLFEO B, FEE, fim. THIZEOFBINTEE
3. 1, 2 (ZHASERIDOIVERHE
4. K NDMERR U= EHRI O USHI
(#F71E])
Bt 7V Mt 95, K58 D5 B O & B ik A ML AL O 7R,
[8EE]
FREOEITIZAEDETHEN T 5,
(R AE DL Ak & ETEIE B )
SeE L PR BRI ORBRIC L AR A AT
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