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Abstract

Recently the 111-V multi-junction solar cells have received considerable
attention owing to their high efficiency of energy conversion (more than
40 %). To reduce the cost of the I11-V multi-junction solar cells it is
desirable to integrate the 111-V semiconductor materials on the silicon
substrate. However, lattice- mismatch and thermal mismatch make the
growth of 111-V semiconductor on the silicon substrate challenging. This
project will study the GaAs epilayers on the silicon substrates by the
photoluminescence spectroscopy. Further, a green and one-step
synthesis of graphene quantum dots (GQDs) has been implemented by
using pulsed laser ablation from the aqueous graphene. The synthesized
GQDs are able to enhance the photoluminescence (PL) of GaAs
epilayers after depositing them on the GaAs surface. An enhancement of
PL intensity with of factor of 2.3 has been reached at the GQD
concentration of 0.84 mg/ml. On the basis of the time-resolved PL
analysis, the PL enhancement in GaAs is interpreted by the carrier
transfer from GQDs to GaAs due to the work function difference

between them.

Keyword: Gallium  arsenide,  graphene  quantum  dots,

photoluminescence
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