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web site: www.optics.arizona.edu/binder
Description: This course offers an introduction to crystalline inorganic semiconductors.
A central topic of the course will be the linear and nonlinear optical response of
semiconductors. The course will deal mainly with theoretical physics, and include a
brief introduction to advanced quantum mechanical concepts (second quantization
and commutator algebra) and their application to semiconductor optics.

CONTENTS
1. Basic concepts in solid state physics (crystal structure, electronic band structure).
2. Introduction to many-particle theory (second quantization, commutator algebra, equations of motion in the Heisenberg picture).
3. Review of basic concepts of linear and nonlinear optical response (classical
oscillator and two-level systems).
4. Linear and nonlinear optical response of semiconductors (linear optical band
edge spectra with and without excitonic effects, absorption and gain, Pauli
blocking, semiconductor Bloch equations).
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