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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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The course covers the optical physics of solid state materials. It begins with the classical description of optical
propagation and reflectivity. It then covers the treatment of absorption and luminescence by quantum theory, and the
modifications caused by excitonic effects. The phenomena are illustrated by discussing the optical properties of
insulators, semiconductors, and metals. The infrared properties of ionic systems are discussed, and the course
concludes with a brief introduction to nonlinear crystals.
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The aims of the course are as follows:

to understand the classical theory of light propagation in solid state materials;
to understand the quantum theory of absorption and emission in solids;

to appreciate the importance of excitonic effects in solids;

to understand the origin of nonlinear optical effects in crystals.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Lecture Topic

1-2 Introduction, the complex refractive index

3-4 Lorentz oscillators, dispersion, birefringence

5-6 Interband absorption, excitons

7-8 Luminescence

9-10 Quantum confined structures

1-12 Metals, doped semiconductors

13-14 Phonon absorption and reflectivity

15-16 Nonlinear optics

b R ES %% A Textbook and Supplementary Readings

e  Fox,Optical Properties of Solids, Oxford University Press(2th Edition 2010)
e Kittel, Introduction to Solid State Physics (7th Edition, Wiley, 1996)
e Burns, Solid State Physics (Academic Press, 1985)
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18 30%

18 10%

2 30%




(& Aty

A SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
i

20.

21.

HARMRE 20 20%
Final
Presentation

Hy (TREFE
5 P VG T
=)

Others (The
above may be
modified as
necessary)

it 47 = GRADING SYSTEM

M A. +=25% 4 Letter Grading
OB. —&id4rHl GEM/AEM) Pass/Fail Grading

e ##t REVIEW AND APPROVAL
AERBRECSTUTHENERSHET

This Course has been approved by the following person or committee of authority
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Education Instruction Committee of Physics department




