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RIB 9 %E/Subject Categories
FEREE /Faculty /RERTERZHRA (BLaiiRR) | SEERH/Availability | /& : /Available
/Graduate  School of Science and

Technology (Master's Programs)

S5 /Field /% 5t L 248 : /Academic Field of | #X&/Year /1~2%R : /1st through 2nd
Engineering Design Year

SRF2% /Program EFTRT LITEHEIKR : /Master's | ZH/Semester /2 3 J+=% : /Third quarter
Program of Electronics

4348 /Category /1%ZERIE : /Courses f2 3 B5BR/Day & Period | /7 1:/Wed.1

FIB 1B /Course Information

B &S 62113101

/Timetable Number

REES 62160047

/Course Number

BA7#/Credits 1

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

FRERBL F / #ERE : Nano Structure Science

/Course Title

BEYHKEL /—® ®Z/EH #=F : ISSHIKI Toshiyuki/HASUIKE Noriyuki

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning

O
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LYY=

Practical Teacher
BEFNY T M_EL5212

/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | WEmEZOERNZFERBE, LIEE, BTRES)E2HERT 2,

BEFHEMEREZ P OICEREBERNTOERE L UOEREZERT 5,

Confirmation of fundamental knowledge in condensed matter Physics. (Crystal structure, chemical bonding, electronic state
and so on)

b

Lectures and discussions on electron microscopy (theory and experimental) for analyses of crystal structures of materials.

FEDEEBIZE Learning Objectives
H | YEYEBEZOEBNBGEERBS, LHEE, EFRES) BB T 2,
¥ | Understanding fundamental knowledge in condensed matter Physics. (Crystal structure, chemical bonding, electronic state

and so on)

B EEDERE OTHMIEEXE / Fulfillment of Course Goals (JABEE BS&@RIE D &)

REHEIEE Course Plan

No. 18 H Topics AZA Content
1 B | ##& Ay rAR I ay  F/EEDEENMS
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% | Introduction Importance of "Nano structure" in materials science
2 H | #EREE WMEBORE, BREEOERME, ERXE
% | Crystal structure Structure of matter, Basic knowledge of crystallograpy, Crystal defects
3 H | BF0EFES BFEIE, LFEER, NV FEE
% | Electron state in solid Electron orbital, Chemical bonding, Introduction of band theory in solid
4 B | BEEE (1) BEEE (MRRE)
2 | Exercise(1) exercise in materials science
5 B | EFEMEZOERFRE L | BEFRKEBEGRER, KEXTE, KBHF
—Fk7z7 BFH, BFL VX, [AMETAEKE, BEER aBER #HETFR
= | Basic theory and hardware of | Basic theory and hardware of electron microscopy
electron microscopy
6 B | EFEMESREFE ERUETFEME C EEREFEME, EFRENE B ar IR A SofERE
fEek, ARE () \EX
Z | Observation methods of | Transmission electron microscope and scanning electron microscope, electron
electron microscopy diffraction, diffraction contrast, phase contrast, Anular dark-field imaging.
7 B | 2ETFBEMREEL - EFEME | B4 XEoX (EDX, WDX), BFRT L F—18%k2~7 riL (EELS)
AHEMESLE D EA WHDECR, 4 F VHEE, FIBIIE WYL, BREFEL
= | Analytical electoron | Energy dispersive X-ray spectroscopy (EDX), Electron energy loss spectroscopy
microscopy &  Specimen | (EELS)
preparation for electron | Crush and dispersion method, mechanical thinning, ion milling, Focused lon Beam
microscopy system, Ultra-microtom, electrolytic polishing.
8 H | EFEMECAES - vy | FEEME, €7 v oMK, BME, aoFME
U R, REEE (2) REEE (BEFEMER
= | Apprication of electron | Semiconductor, ceramics, metal, polymar
microscopy and topix, & | exercise in electron microscopy
exercise(2)
9 H
E
10 H
ES
11 H
ES
12 H
ES
13 H
E
14 H
E
15 H
Eo
JB1E5 Prerequisite(s)
H
E2
RERBEAEE (FE - B85

Required study time, Preparation and review

| BRERANERR T,
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BEREIINT 2 FEEBS LERICMA, BRKLF— MEOKHZET %,

Bt

Lectures will be provided by face-to-face style.
Preparation: 1 hr, review: 1hr for each week (at least).
In addition, need a working time for term-end paper.

moodle IZERER #1BH,
SEE (MEL, LOET LR (SBEEE, HHR)

b

Materials will be uploaded on Moodle system.
a study-aid book:Busshitukarano kisetuto ketuzou, Toyohiko Konno, Kyoritu-syuppan, ISBN 4-320-03426-0

B | BEABKRICETLR— bOFERICE L CFHET 5 (100%),
0% UL DBREE TEIK LT 5,
Z | Term-end paperonly (100%)
The qualifying score: 60 point(60%) or higher.
= LR—MERICEWT, B - 2I517A AOXE - B M - A EZ2RATES &) ZBET 5,
Z | Plagiarism is strictly prohibited in preparation of the paper.

w




