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We fabricated SiC nanoparticles using the laser-ablation method and measured their
photoluminescence (PL) spectra to reveal the origins of the luminescence. The ablation
target was a 4 H-SiC substrate; we fabricated nanoparticles in liquid or gaseous form using
picosecond laser pulses. We demonstrated that 3 C-SiC nanoparticles could be grown in
liquids. PL was observed in the visible region. As a result of the PL spectra dependent on the
excitation photon energy, we concluded that PL was contributed by a band-to-band transition
associated with the quantum-size effect and the surface states. The PL intensity from the
surface states depended on the solution in which the nanoparticles were fabricated. In
addition, we performed laser ablation in Ar gas at 5 and 450 Pa. Their size distributions of
the SiC nanoparticles were similar, but the aggregation of nanoparticles was significant at
450 Pa. The PL origin appeared to be almost the same as that in the case of liquids. However,
the PL spectral width was broader than that in the case in liquids because the crystallinity of
the nanoparticles was not uniform. By comparing the PL spectra at 5 and 450 Pa, we believed
that the aggregation of the SiC nanoparticles resulted in the degradation of PL from the
surface states. We concluded that the characteristics of PL from the surface states depend on
the laser-ablation environment.
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