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Abstract

In this thesis, the computation of the energy band in the II-V
composite semiconductor materials for GaAs, GaSb and GaP crystals
with a zinc blende structure was calculated using the semi-empirical tight
binding method for the nearest neighbors in the first Brillouin zone where
energy band structure was calculated using the two models sp® having 9
Parameters and sp3s* which possesses 13 parameters which are used in
calculating the electronic properties of conduction and valence band. The
matrix elements were determined using the method followed by Chadi
and Vogl, by determining points in the wave vector space with in the
reduced Brillouin zone between the high symmetry points and calculating
the eigenvalues of all these points by building a computer program in
MATLAB to calculate energy band structure. As a comparison was made
of the results we obtained by using both models sp® and sp3s*. The
values of the energies at high symmetry points I and X obtained from the
current study were compared with the results of the published researches.
As well as the effect of temperature on the energy bands of these crystals
was also studied by changing the values of the lattice constant and the
length of the bond with temperature which in turn affected the parameters
of the matrix elements that are used in the calculation of the energy band
structure. Where calculated some important electronic properties such as
energy gaps at high symmetry points and refractive index. The results of
the energy band calculations for GaAs, GaSb and GaP crystals showed
good agreement with the results of the published researches and the
results showed that both sp and sp3s* models give good results with
respect to the valence band while the sp® model does not give good
results for the conduction band as it showed a difference in the energy
gap and compatibility in the energies of the band structure at high points
of symmetry between these two models and previous studies.
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