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L’USTH établit de nouveaux
standards internationaux dans
Tenseignement supérieur et la
recherche au Vietnam
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recherche appliquée et le monde de
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COURSE SYLLABUS

	Subject: Solid State Physics
	Academic field: 

	Lecturer: Nguyen The Khoi
	

	Phone: 0904339138
	E-mail: khoi.ngthe@gmail.com

	Academic year: 2013-2014
	


COURSE DESCRIPTION
	Credit points
	

	Level
	Undergraduate

	Teaching time

 Location
	University of Science and Technology of Hanoi

	Time Commitment
	Lecture
	30 hrs

	
	Exercises
	 6 hrs

	
	Practicals
	0 hrs

	
	Total
	36 hrs

	Prerequisites
	General physics, Mathematical analysis, Quantum mechanics

	Recommended background knowledge
	

	Subject description:
	The course consists of the following topics: crystal bonding and structure of solids, crystal lattice vibrations, theory of energy band in solids, free electron gas in metals, semiconductors, magnetic materials, superconductivity.  

	Objectives & Out-come
	The course will provide the students with fundamental knowledge on physics phenomena, concepts and theories concerning crystalline solids and typical properties of most important solids such as metals, semiconductors, magnetic materials, superconductors

	Assessment/ Evaluation

	Attendance/Attitude
	_%

	
	Exercise(s)
	_%

	
	Practicals
	_%

	
	Mid-term test
	30_%

	
	Final exam
	70_%

	Prescribed Textbook(s)

	[1] Charles Kittel - Introduction to Solid State Physics - John Wiley & Sons, 7th edition

 [2] Harald Ibach, Hans Lüth - Solid-State Physics, An Introduction to Priciples of Materials Science -Springer, 4th edition

[3] James D. Patterson, Bernard C. Bailey - Solid-State Physics, Introduction to the Theory - Springer,


COURSE CONTENTS & SCHEDULE
	Class 
	Contents
	Hours
	Ref./Resources
	Assignment(s) 

	
	
	Lect.
	Exr.
	Prc.
	
	

	Chapter 1

Crystal bonding and structure of solids
	1.1 Bonding in solids

1.2 Crystal structure

1.3 Reciprocal lattice
	5
	1
	Exercises
	
	

	Chapter 2
   Crystal lattice vibrations


	2.1 Classical theory of crystal lattice vibration
2.2 Phonons

2.3 Heat capacity of crystals

2.4 Thermal expansion
	4
	1
	Exercises
	
	

	Chapter 3
   Theory of energy babands in solids
	3.1 Properties of electrons in the periodic field of the lattice
3.2 NFE approximation

3.3 TB approximation

3.4 Classification of solid materials
	5
	1
	Exercises
	
	

	Chapter 4
Free electron gas in metals
	4.1 Classical electron theory
4.2 Free electron Fermi gas

4.3 Electron conductivity and Ohm’s law

4.4 Heat capacity of electron gas

4.5 Thermal conductivity of the electon gas. Wiedemann-Franz law
	4
	1
	Exercises
	
	

	Chapter 5
Semiconductors
	5.1 Intrinsic semiconductors
5.2 Doped semiconductors

5.3 The Hall effect

5.4 The p-n junction
	4
	1
	Exercises
	
	

	Chapter 6
Magnetic  mmaterials
	6.1 Paramagnetism
6.2 Diamagnetism

6.3 Ferromagnetism
	4
	1
	Exercises
	
	

	Chapter 7
Superconductivity
	7.1 Properties of superconductors
7.2 Type I and type II supercon-ductors

7.3 Critical current density. Quanti-zation of magnetic flux

7.4 Cooper pairs. Energy gap

7.5 High temperature supercon-ductors
	4
	
	
	
	


Notes:

· Abbreviation: Lect. (lecture), Exr. (Exercise), Prc. (Practise).
· Exercises may include assignment, reports, student’s presentation, homework, class exercises ...for each class sessions
· Practicals mostly refer to Lab- work or outside practice such as field trip.
Reference Literature:
	[1]. Neil. W. Ashcroft, N. David Mermin -  Solid State Physics - Harcourt College Publisher

	[2].Y.M Galperin-Introduction to Modern Solid State Physics- Oslo
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