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[Aims]

This class offers methods of determining the crystal structure and characterizing the microstructure of
metals. Students will learn about the basic crystallography, stereographic projection, x—ray and electron
diffraction, and electron microscopy. Quizzes are given out to the students in every class.

[Outline]
1. Lattices and crystal structures, 2. Stereographic projection, 3. The reciprocal lattice, 4. X-ray diffraction,

5. Electron diffraction
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This lecture will provide essential knowledge for students who are engaged in research projects related to
materials and device developments, giving the representative examples of advanced electronics, magnetic
and ferroelectric devices and learning through case studies: how spin and charge degrees of freedom in
carriers affect on materials properties and functions, how important device processes are for their better
performance, and so on.
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Topics in Innovative Materials Science 1

Spring Semester (2—0—0)
By focusing to innovative concepts and technologies for the exploration, characterization and utilization of
energy and environmental materials, recent topics and progress is overviewed.

I . Innovative concepts and technologies in materials science.
IT. Recent progresses in nanotechnologies: materials, processing and applications.
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Topics in Innovative Materials Science 1
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Topics in Innovative Materials Science 1II

o
i
B

Autumn Semester (2—0—0)
Each instructor gives lectures relevant to recent topics and progress in the field of materials with novel
functions. Some of the lectures are organized as seminars, in which each student gives a short presentation
on a topic selected by her/himself and agreed by her/his instructor(s). Lectures are given in English.
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The purpose of this lecture is a comprehensive understanding of the alloy phase diagrams in the binary and

ternary systems through studying the phase reaction, the phase rule, Gibbs free energy and related features.



Besides, microstructures are discussed in connection with alloy phase diagrams. This lecture is given in
English.
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BRI IEZE (Solid Photochemistry)
A 2—0—0  Ji TR HdR

A R RIRE O B KR B 5T I AL E R MRV TR B DI
R L OE RO SG L L 7, BT IEFLOERRE TO 5 FOYE | WAETED 53 - =)0
—BH), B BEOEMEL IR D, FIOGEE TARLCE T ELOEZTREFBEILUS, SeAR
EDISHIZHOWTEIR§ %, ZOFEFIT RIS L THHEE 7L B TR L Tl AR mDE
B THD,
97038
R E R TR SR U B O EHE (Introduction to Intellectual Property System)
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Materials Science 101
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This is an introductory course on materials science (solid state physics), with emphasis on electronic
properties of crystalline materials. After studying the basics of quantum mechanics and the band theory,
lectures are extended to advanced topics such as superconductors, semiconductor applications, and
crystallographic symmetry. Lectures are given in English.
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S EHM¥Z (Computational Materials science)
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SBEMP IS (Fundamentals and Design Strategies of Structural and Functional Alloys)
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£EDOMEE - BER - £8#8# (Recovery, Recrystallization and Texture of Metals)
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YEF P AEHEE F P (Exercise on Material Analysis and Processing IV)
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MEEZAEEE E A (Exercise on Material Analysis and Processing IX)
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MEHZEBRE/N
%W 2B & B B
W OREREFRE Bl X G AN MERE 2 AR E U7 i BE 7 4% HIRR AR AR Y O Re 2170, WE O,
ZENE RER B, A B L O n e 2T 5T —~ &40,
97805
VEHEBREL
[FIES A VA S = |
WE R IR DRI It 2 it R ICE B bk a EIR S U7 & 720 i 2 R AR Y Otk &1 T
O WE DR ZENE. WVE, BEREFREBL, A RO m e AN T 57—~ &5,
97806
VEHEEREL
%W 2B % BB
WER BT D FBRAI It 2 it RICE B bk a EIR S Uz & B 720 A2 R AR Y Otk A1 T
O WE ORI ZENE. WVE, BEREFREBL, BB LU0 m e AEANIC BT 57—~ &5,
97721



MERFEEETE— (Seminar I -IV on Innovative and Engineered Materials)
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Modern Japan
Spring Semester, 1-0-0, To be announced
Refer the summary given in Dept. of Materials Science and Engineering
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Learning from Japanese Environmental Problems
Autumn Semester, 1-0-0, T. Ishikawa, H. Gonzales and Y. Iwamoto
Refer the summary given in Dept. Computational Intelligence and Systems Science
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Japanese Culture and Society
Autumn Semester, 1-0-0, Y. Iwamoto, H. Gonzales

Refer the summary given in Dept. Computational Intelligence and Systems Science





