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Abstract

In this research project, we intend to investigate theoretically the
optical absorption of porous silicon which has a very high potential to produce
luminescence in human visible wavelength region. Theoretical understanding of this
material is still not clear and needs to be investigated further. We model the material
as a perfect crystalline silicon that includes a large number of randomly distributed
voids inside. The voids may form any shapes. The material is therefore treated as a
disordered system. By using the one-electron approximation, the material is like a
single electron embedded in an‘effective pnténtia] that mcludes all interaction with
other particles in the systemsThe seattering potential energy due to voids is assumed
to be negative and decay in a Gaussian form. Besides, the scattering potential at the
middle point between two scatterers is assumed equal to the potential amplitude of
one single scaterrer. Feynman’s path integral formalism is employed to determine
its electronic density of states. This part of work involves_very hard mathematical
techniques and is expected to finish in the first year of the two-year project. We do
achieve an analytic expression for the density of states of our modeled porous silicon
which needs to be determined numerically for|the 'purpose of-future employment.
This part or work will be pursued in the second year as well as determining its
optical absorption coefficient. We expect to havé some results that can be compared
to available predictions and experimental results to be able to obtain better

understanding of this material.
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