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THESIS:'Optica1¥properties of GaAs/AlAs superléftices with pgriad
randomness and electronic¢ properties ofw one—dimenéional
.diéordergd system

SPECIALIZATION: Theoretical Physics

POSTGRADUATE: Xiaoshuang Chen

MENTOR: Shijie Xiong

Section one: Optical properties of GaAs/AlAslsupérlattides with
randomly distributed layer  thicknesses' are studied within the
framework -of effective-mass approximatibn in the Wannier-Bloch

mixiﬁg representation. By use of the improvéd Dean method, the’

‘energy . spectra and envelope functions of the carriers . in

conduction and valence minibands .are calculated for several
samples with various degrees of randomness. From these results the
optical-absorption coefficients of the transitions associated with
several .valence and. conduction minibands are calculated  as

functions of the photon energy. It is found that the introduction

" of the raﬁdomness in the laver thicknesses gives rise to the

reductipnf of .the energy gaps. The calculated absorption’ edges

“shift to the infrared side and the intensities of several peaks in

the'absorﬁtion spectrum decrease.

' Section two: The electronic properties of a one-dimensional {1D)
disordered system are Studied with a model describing the linear
composition of two binary compounds with random 1ayer thicknesses;
the model - is  studied with Dean’s method, - the transfer-matrix
method,,and Landauer’s. formula. For certain degrees of randomness,
the energy' spectrum, some wave functions, and the average
resistivity are cbtained. The appearance of some special peaks in
the spepfrdnl-is due to a particular arrangement of atoms that
occurs -randomly. Some wave functions remain Vdelocalized Wifh
disbrder, contraryrto thé general theorem on the absence of'sUch'

states in 1D disordered systems.
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