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Abstract

The band-edge photoluminescence (PL) intensity is known to be sensitive to the qual-
ity of the surface. It has been used for qualitative characterization of surface treatments
for compound semiconductors. However, the PL intensity provides a rough measure of
the effective surface recombination velocity Sef;, and there is no established theoretical
qualitative relationship between the PL intensity and the surface state parameters. This
report shows that the surface parameters, including the surface state density, fixed sur-
face charge, band bending and effective surface recombination velocity, can be deter-
mined by comparing the measured dependence of the PL intensity on the intensity of the
light with the calculated result using a rigorous computer simulation program. Using this
method, the surface state prameters are obtained for sulfur treated InGaAs surface and
passivated InGaAs surface using an ultrathin MBE-Si interface control layer.
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