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Figure 1 (a) AFM image of sample surface before roughening; (b) AFM image of sample surface after roughening.
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Figure 2 Raman results. Raman measurement for unimplanted SiO,
sample without surface roughening; (b) Raman measurement for
unimplanted SiO, sample with surface roughening; (c¢) Raman
measurement for Si-implanted SiO, sample without surface
roughening; (d) Raman measurement for Si-implanted SiO, sample
with surface roughening.
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Figure 3 Fitting of data obtained in Figure 2(d). The right peak is
from substrate, which can be subtracted as background signal. The
left peak is from the Si nano particles.The size of the particles can be
obtained by fitting.
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Figure 4 TEM result of the sample indicated in Figure 2(c).
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Enhancement of Raman scattering intensity of Si
nanoparticles in SiO, by using surface-roughening technique
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In this paper, we use surface-roughening technique to enhance the Raman scattering intensity of Si nanoparticles
formed in SiO, with Si ion implant. Phonon confinement model has been applied to calculate the size of Si
nanoparticles by fitting the Raman results. The average particle size is obtained to be 2.6 nm, which is coincident to
the result measured by Transmission Electron Microscopy. Therefore, surface-roughening technique is an effective
method for the Raman measurement, which does not bring any influence to the original physics of the Si
nanoparticles in SiO,.

Si nanoparticle, Raman scattering, phonon confinement
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