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Pressure threshold and dynamics of nucleation for
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Abstract
Si nano-crystal grains are prepared by pulsed laser ablation in low pressure Ar at room temperature through changing
the gas pressure and the distance between target and substrate. The morphologies and compositions of samples are
characterized by scanning electron microscopy images, Raman scattering spectra and X-ray diffraction spectra. The
pressure threshold for Si grain formation is obtained to be 0. 6 Pa at a laser fluence of 4 J/em’, distance between target and
substarate of 3 ¢m, and room temperature. Combining the fluid mechanics model and the nucleation division model, the
dynamics process of nucleation is analyzed. The Monte Carlo simulation shows that the nucleation of nano-crystal grains is

determined jointly by temperature and supersaturated density.

Keywords; pulsed laser ablation, nucleation, pressure threshold, Monte Carlo simulation

PACS: 68.55. A-, 82.60. Qr

* Project supported by the Special Foundation of State Key Development Program for Basic Research of China ( Grant No.2011CB612305), the
National Natural Science Foundation of China ( Grant No. 10774036) , the Natural Science Foundation of Hebei Province, China ( Grant Nos.
E2008000631, E2011201134) , and the Scientific Research Foundation of Education Bureau of Hebei Province, China ( Grant No. 2009308 ).

T Corresponding author. E-mail: hdwangyl@ hbu. cn

126801- 5



