博士班資格考核領域「半導體光電」範圍

	1.
	Basic Semiconductor Concepts 

Semiconductor electronic equations, doping (donars and acceptors), concept of heterostructures, strained tensor in lattice mismatch epitaxy, concepts of p-n and p-i-n diodes, p-N heterojunctions, metal-semiconductor junctions, and polar heterostructures

	

	2.
	Basic Quantum Mechanics and Elementary Excitations 
Schrödinger equations, infinite quantum well, square quantum well, the harmonic oscillator, perturbation theory, phonons, polaritons, plasmons, coupled oscillators, K-K relation

	

	3.
	Band Structures in Semiconductors

The effective mass theory, Bloch theorem and crystal momentum, k(p method for simple bands, strain tensor, strain effect in band structures, band structures of strained semiconductor quantum well, quantum systems

	

	4.
	Optical Properties of Semiconductors
Maxwell’s equations and vector potential, interband transitions, indirect interband transitions, charge injection, radiative 
recombination, non-radiative, recombination, quasi-fermi level

	

	5.
	Excitonic Effects
Excitonic states in semiconductors, optical properties with inclusion of excitonic effects, excitonic states in quantum well, excitonic absorption, excitonic broadening

	

	6.
	Modulations of Optical Properties
Modulation of optical properties, electro-optic effect, and quantum confined Stark effect
	


Reference:
A: J. Singh, Electronic and Optoelectronic Properties of Semiconductor Structures, 2002   

B: Claus Klingshirn, “Semiconductor Optics,” Springer-Verlag (3rd ed. 2007)

(Electronic resources at NTU Library 台灣大學圖書館有電子書與紙版)
C: C. Kittle, Introduction to Solid State Physics, 7th edition

建議課程：半導體光學、光電半導體物理

