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Abstract

The electronic band structure of GaxInl-x As alloy is calculated by using the local empirical
pseudo-potential method including the effective disorder potential in the virtual crystal
approximation. The compositional effect of the electronic energy band structure of this alloy is
studied with composition x ranging from 0 to 1. Various physical quantities such as band gaps,
bowing parameters, refractive indices, and high frequency dielectric constants of the considered
alloys with different Ga concentrations are calculated. The effects of both temperature and
hydrostatic pressure on the calculated quantities are studied. The obtained results are found to be
in good agreement with the available experimental and published data.
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Particle transport problem in an absorbing, scattering and homogeneous semi-infinite medium
with pure-triplet scattering is considered. The medium is subjected to externally incident
radiation. The problem is solved by using an efficient and accurate method of analysis which
utilizes trial functions based on Case's eigenmodes plus a linear combination of exponential
functions. This trial function is used in the integral form of the transport equations, which
transfer it to a system of algebraic equations in unknown expansion coefficients. The expansion
coefficients are used to calculate some physical quantities as the albedo and the net flux at the
boundary of the medium. Numerical results are reported and compared with that calculated by
another trial functions.
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Abstract

The study of the electronic band structure of AlxGal-xAs alloy is calculated within the local
empirical pseudo-potential method including the effective disorder potential into the virtual
crystal approximation. Monotonic decreasing and increasing functions are obtained for the
temperature and pressure dependent form factors, respectively. Some physical quantities as band
gaps, bowing parameters, refractive indices, and dielectric constants of the considered alloy with
different Al concentration are calculated under the effects of temperature and hydrostatic
pressure. The obtained results have been found in good agreement with the experimental and
published data. (C) 2012 Elsevier Ltd. All rights reserved.
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This work is concerned with the dependence of the electronic energy band structures for GaAsl-
xPx alloys on temperature and pressure that is based on local empirical pseudo-potential method.
The band structures of GaAs1-xPx alloys were calculated in the virtual crystal approximation
using the EPM which incorporates compositional disorder as an effective potential.

It was found that temperature and pressure dramatically change the crossover energies, refractive
index and dielectric constant of the alloys.

The calculated energy band gaps, bowing parameters, refractive indices, and dielectric constants
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Abstract

The electronic structure of Ge, GaP and InP semiconductors under hydrostatic pressure based on
the empirical pseudopotential method have been reported. The pressure coefficients, pressure
dependent form factors, of the main band gaps at and symmetry points in the Brillouin zone have
been calculated. We have found that most of the values of the electronic energy bands were more
sensitive to the pressure dependent form factors associated with the reciprocal lattice vectors of
than any other value. Our calculations for the energy gaps of the semiconductors under
investigation at different pressures have been found to be in excellent agreement with available
experimental data.
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