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Calculation of Nucleation Region Width of Si Nano-Crystal Grains
Prepared by Pulsed Laser Deposition with Extra Helium Gas Flow
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Abstract The crystalline Si films are prepared by pulsed laser deposition (PLD) in 10 Pa helium gas at room
temperature. In experiments, substrates are located under ablated spot and paralleled to the axis of plume, at the
same time, a vertical extra helium gas flow apart different distance from target surface is introduced above plume.
The results of scaning electron microscope (SEM), Raman scattering and X-ray diffraction (XRD) indicate that nano-
crystal grains formed in one area apart from target, the sizes first increase and then decrease with the addition
distance from target surface. Size and position distribution of grains on substrates are analyzed. Combing with
hydrodynamics model, nucleation division model, thermokinetic equation and rule of flat parabolic motion-like after
formation of grains, nulcleation region width of 56.2 mm is calculated through numerical calculations.
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Fig. 2 SEM graphs of samples with extra gas flow at 2 cm to substrate
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Fig. 3 Raman spectra of samples with extra gas
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