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A Study on the Photoluminescence Spectroscopy of Silicon
Nanocrystal Formed by Pulse-daser Deposition

XIE Ke' CHEN Songyan' LIN Huachuan' ZHANG Qin° HUANG Chuanjing’
('Department of Physics, X iamen University, X iamen, 361005, CH N)
(*Dep artment of Chemistry, X iamen University, X iamen, 361005, CH N)

Abstract: It has been successful to fabricate silicon nanocrystal from 2 nm to several

nanometers by pulsedaser deposition using flowing N2 as atmosphere gas. Strong
photoluminescence between 1. 6 eV and 1. 75 eV has been observed. The origin of the
photoluminescence was investigated by Raman scattering spectroscopy and photoluminescence
spectroscopy. It was deduced that the strong pholuminescence stems from quantum effect.
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Fig. 2 SEM image of the silicon target surface

1 SEM s
Fig.1 Schematic diagram of experimental apparatus of
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Fig.3 (a) SEM image of thesilicon nanometer particles on the
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silicon surface; (b) SEM image of the silicon cluster on

the silicon surface
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Fig.5 The room temperature PL spectra of different
locations on the sample surface
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Tab.1 The peak, integral intensity and fitting coefficient
’ of the PL sepectra that are fitted by two Gaussian
’ bands
, Raman PL Measured Integral Peak  Related level
, ,Raman PL point intensity  position  of fitting
1 414.60 1.6065
, PL A T he lst peak 0.99764
The 2nd peak 563.62 1.7790
The Ist peak 851.15 1.6107
B © v 0.99748
> > ’ The 2nd peak 1039 1.7852
( Ar2) The Ist peak 1203.7  1.6337
C 0.99856
The 2nd peak 2397. 4 1.8120
The 1st peak 3396. 6 1.6496
PL 1.5 1.8eV b P 090977
The 2nd peak 6628. 4 1.8340
The Ist peak 1914.9 1.7005
> E 0.99944
. The 2nd peak 2935. 4 1.8849
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