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description)

(Eng.) Helping student to understand the relation between solid properties and
microstructurs, like boning energy, resistivity etc.

p—

(course

Eng.)

Introduction and crystal structures
Reciprocal lattice and diffraction
Crystal binding

Phonons and thermal properties
Free electron Fermi gas

Band theory (introduction)
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POMONPEPZDOOOMODNERET
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/
(cour se content and homewor k/tests schedule)
/
(week) (subject and content) (homework and tests) (remark)
01 Overall Introduction
02 Crystal Structure
Reciprocal Lattice — diffraction and
03 _ Homework#1
scattering
Reciprocal Lattice — B.Z and Fourier
04 analysis of the basis
Reciprocal Lattice — Quasicrystal and
05 other applications(Low D scattering)
Crystal Binding: inert gases & ionic
06 crystals
07 Crystal Binding: metals &hydrogen bonds
Crystal Binding: atomic radii & brief
08 introduction of elasticity
09 Midterm
10 Phonons: introduction & vibrations of X'tal

s with monatomic basis

Phonons: vibrations of X'tal s with 2 atoms
11 o _ Homework#2
per primitive basis

Phonons: quantization of elastic waves;

12
phonon momentum
13 Phonons: inelastic scattering by phonons
14 Phonons: phonon heat capacity
15 Phonons: anharmonic crystal interactions
Phonons: thermal conductivity &
16 introduction of electrons
17 Final presentation
18 Final presentation
(evaluation)

(1) Homework assignment: 5%
(2) Midterm presentation: 45%
(3) Final presentation and report: 50%

Homework
2
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Midterm

Final presentation

Term paper

(textbook)

(other references)

1."Introduction to Solid State Physics®, 7th edition, by Charles Kittel( John Wiley & Sons, Inc. New
Y ork), 1996: introduction level

2.“Solid State Physics’ by N.W. Ashcroft & N.D. Mermin(Saunders Colledge Publishing, Ford
Worth), 1976: intermediate level

(teaching aids & teacher'swebsite)




(Department of Materials Science and Engineering, National Chung Hsing University)E

( )
(relation to educational objective of materials engineering department)
1
To provide interdisciplinary know-how and training on materials properties, processing, and
applications
2.
To train materials technology students for independent thinking, innovation, and practical skills
3.
To cultivate the spirit of teamwork and the capacity of integrated cooperation
4,
To incul cate multifarious values and cosmopolitan worldview
5.
To implement educational programs in eco-materials technology
( )
(relation to educational core abilities for materials engineering department)
(A)
Ability to apply knowledge of mathematics, science, and materials engineering
(B)
Ability to design and conduct experiments, as well as analyze data
©
Ability to use techniques and skills for materials engineering practices
(D)
Ability to integrate process and make devices
(E)
Ability to communicate effectively and cultivate the spirit of teamwork
P
Ability to think independently and solve problems
(G)
Cultivation of cosmopolitan worldview and understanding effects of eco-materials on global
environment
(H)
Ability to cultivate life-long learning habit
)

Understanding materials engineers social responsibility and professiona ethics
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M M M M O M
Overall Introduction 1 1 0 0 1
Crystal Structure 1 1 0 0 0
Reciprocal Lattice — diffraction and scattering 1 1 0 0 0
Reciprocal Lattice — B.Z and Fourier analysis of the basis 1 1 0 0 0
Reciprocal Lattice — Quasicrystal and other 1 1 0 0 0
applications(Low D scattering)
Crystal Binding: inert gases & ionic crystals
Crystal Binding: metals &hydrogen bonds
Crystal Binding: atomic radii & brief introduction of 1 1 0 0 0
elasticity
Phonons: introduction & vibrations of X'tal s with 1 1 0 0 0
monatomic basis
Phonons: vibrations of X'tal s with 2 atoms per primitive 1 1 0 0 0
basis
Phonons: quantization of elastic waves; phonon 1 1 0 0 0
momentum
Phonons: inelastic scattering by phonons 1 1 0 0 0
Phonons: phonon heat capacity 1 1 0 0 0
Phonons: anharmonic crystal interactions 1 1 0 0 0
Phonons: thermal conductivity & introduction of electrons 1 1 0 0 0
Phonons: introduction & vibrations of X'tal s with 1 1 0 0 0
monatomic basis
Final presentation 1 1 1 0 0
Final presentation 1 1 1 0 0
(%) 100% | 100% 11% 0% 5%

1

2. 1 0

3. 1
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(

)

A B C D E F G H I
| M| M | M| o M 4 M| 4|0
Overall Introduction 1 1 1 0 0 1 1 0 0
Crystal Structure 1 1 1 0 0 1 0 0 0
Reciprocal Lattice — diffraction and scattering 1 1 1 0 0 1 0 0 0
Reciprocal Lattice — B.Z and Fourier analysis of 1 1 1 0 0 1 0 0 0
the basis
Reciprocal Lattice — Quasicrystal and other 1 1 1 0 0 1 0 0 0
applications(Low D scattering)
Crystal Binding: inert gases & ionic crystals 0 0 0 0 0
Crystal Binding: metals &hydrogen bonds 1 1 0 0 0 0 0
Crystal Binding: atomic radii & brief introduction 0 0 0 0 0
of elasticity
Phonons: introduction & vibrations of X'tal s with 1 1 1 0 0 1 0 0 0
monatomic basis
Phonons: vibrations of X'tal s with 2 atoms per 1 1 1 0 0 1 0 0 0
primitive basis
Phonons: quantization of elastic waves; phonon 1 1 1 0 0 1 0 0 0
momentum
Phonons: inelastic scattering by phonons 1 1 1 0 0 1 0 0 0
Phonons: phonon heat capacity 1 1 1 0 0 1 0 0 0
Phonons: anharmonic crystal interactions 1 1 1 0 0 1 0 0 0
Phonons: thermal conductivity & introduction of 1 1 1 0 0 1 0 0 0
electrons
Phonons: introduction & vibrations of X'tal s with 1 1 1 0 0 1 0 0 0
monatomic basis
Final presentation 1 1 1 0 1 1 0 1 0
Final presentation 1 1 1 0 1 1 0 1 0
(%) 100% | 100% | 100% | 0% | 11% | 100% | 5% | 11% | 0%
1.
2. 0
3. 1




