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ABSTRACT

Incorporation of hydrogen and other light element impurities play a significant role in the
metastability of hydrogenated amorphous silicon. In this work, investigation of light
elements incorporated in the amorphous silicon network of hydrogenated and
nanocrystalline silicon were analysed by using ion beam analytical techniques. To do
this, amorphous silicon films were deposited by hot wire chemical vapour deposition, and
a unique sampling method was developed for the analysis of nanocrystalline silicon
powder. The combinations of non destructive, quantitative and sensitive Rutherford
backscattering, resonance scattering and elastic recoil detection analysis were used in

analysing these samples.

Oxygen was detected as the only contaminant at a concentration between 2- 6 at % in
both hydrogenated amorphous silicon and nanocrystalline silicon, incorporated during
and post-deposition. In the hydrogenated amorphous silicon the concentration of
incorporated hydrogen was analysed by determining the hydrogen content in two states:
as-deposited and after light illumination of the samples. The hydrogen content was seen
to be decreasing with illumination time, indicating the role of hydrogen in the
degradation of a-Si:H samples. In contrast, the hydrogen content in the nanocrystalline
silicon powder was very low. The results obtained from the ion beam techniques were
correlated with results from Fourier transform infrared analysis and scanning electron

Mmicroscopy.
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The hydrogen content in the silicon nanoparticles is lower than for the a-Si:H layer.
Furthermore, there is no significant change on the exposure to air for one week.
This suggests that the particles are highly crystalline and compact, and that the
hydrogen is in the bulk particles.
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