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Multiple Exciton Generation Process in Silicon-Germanium
Composite Nanostructures
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Abstract: In the multiple exciton generation (MEG) process, absorption of a photon in a given condition can lead
to the generation of more than one exciton, increasing the efficiency of the light harvesting devices. In the present
study, we have investigated the generation of multiple exciton in SiGe nanostructures by using a many-body
approach. In this way, by particle swarm optimization method and a special algorithm, we obtained the most stable
geometry of SiGe nanostructures. Then, we define the MEG quantum probability parameter and obtain the optical
absorption spectrum. In general, the comparison of the MEG process in various nanostructures can be done by
comparing the magnitudes of three parameters knowns as the MEG quantum probability, the MEG threshold, and
the intensity of the light absorption in the range of energy of the incoming photon. The simulation results show
that the larger the number of silicon atoms in the nanostructure, the larger the MEG threshold and the stronger the
optical absorption. Furthermore, the numerical results also show that the smaller the number of Ge atoms in the
SiGe nanostructure, the larger is the peak intensity of the absorption spectrum.
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