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Abstract

The work described in the this thesis was undertaken at Babylon
University in the period between October 2001 - Jan. 2003 under the
supervision of Dr. Mudar Ahmed Abdulsattar from Al-Raia company and
Dr. Galib Abd Al-Wahab Al-Dahash from Babylon University. Except
what was mentioned in certain references, the information present is the
searcher's products were not presented to gain a scientific degree
previously.

The search include studying the band structure of Germanium a
semiconductive covalent crystal by using an approximate method of self-
consistency depending on the method of the intermediate neglect of
differential overlap (INDO) and depending on large unit cell to a
semiconductive material of diamond structure which contain 8 atoms in the
large unit cell. The simulation includs the crystal structure which is
represented by the lattice constant, cohesive, energy, direct band gap,
valance band width and the hybridized orbitals of the crystal. And also
includes a study of the physical properties of the crystal such as bulk
modulus, X-ray scattering factor, the stress-strain relationship and the
effect of changing the empirical parameters on the structural properties of
the crystal. The search also includs the study of the effect of the stress of
both state (compression) and (tensile) on both of valance band, conductive
band, direct band gap and hybridized electronic orbitals and on the lowest
occupied level 'y, the lowest unoccupied level I, and the highest occupied
level I';s, the scattering factor of X-ray, bulk modulus, the density of state.
Drawings are also given for the wave function, the probability density for
the lowest occupied level I';, the highest occupied level I'ss, the highest
unoccupied level I';s, in both directions [100],[110] with the addition of the
correlation corrections, relativistic corrections and the effect of the zero
point energy on the cohesive energy. The obtained results were compared
with the available experimental data. Comparing the few number of the
empirical parameters used in our calculations with the huge information
which had been obtained, leads to think that our choice of the semi-
empirical methods for studying the band structure of the crystal was
successful.
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