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0 ABSTRACT O

Porous silicon (P.S) layers were prepared on P-type and n-type of Si
single crystals oriented in (100) direction and (111) direction respectively.

The P.S layers obtained were examined under scanning electron
microscope (S.E.M).

A P-type silicon substrate forms an uniform and highly interconnected
network of random pores, resulting in a spongy structure (quantum dots). The
average diameter of nanometer-size Si crystallites was about /3/ nm.

In n-type silicon substrate the pores were relatively linear (quantum
wires).

The photoluminescence (P.L) of porous silicon was studied and
measured using the fourth harmonics of a CW-mode-locked Ti: Al,O; laser.
The luminescence spectra of porous Si shows a red line with 670nm peak wave
length. The peak of the red P.L shifted to the blue — green with increasing
excitation laser energy. With a decrease of the excitation intensity, the P.L
spectrum becomes red. When the laser intensity increases again, the P.L returns
to the blue — green.

The luminescence intensities of red and blue spectrum as a function of
240nm 500fs laser — excitation intensity has been studied. The red P.Lis
observed at less than 100 mw/cm® excitation intensity and increase sublinearly
with increasing laser intensity, then the red luminescence shows a saturation at
around 500 mw/cm® . On the other hand, the intensity of the blue luminescence
increase linearly with increasing excitation intensity. These nonlinear
behaviors can be used to produce a new nanometer — size optoelectronics
devices.

*prof at faculty of sciences — tishreen university — Lattakia-Syria.
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