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Figure 2, S parameters with CDBPAS in (a) n type, (b) p type silicon film vs, 40, 3.98 MeV with various proton
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Figure 3. SRIM simulations in n, p type silicon film by 40,0 MeV proton irradiation: (a) n type (b) p type each.
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The n-type and p-type silicon samples were exposed by 40.0, 3.98 MeV proton beams
ranging between 0 to 20.0x10" protons/cm”. Coincidence Doppler Broadening Positron
Annihilation Spectroscopy (CDBPAS) were applied to study of defect characteristics of p
type and n type silicon samples. In this investigation the numerical analysis of the spectra
was employed to the determination of the shape parameter, S, defined as the ratio between
the amount of counts in a central portion of the gamma spectrum and the total counts of
whole gamma spectrum. The S-parameter values strongly depend on the irradiated proton
beam that indicated the defects generate more, rather than the energy intensity. 40 MeV
irradiated proton beam in the n-type silicon at 20.0x10" protons/cm’ was larger defects than
3.98 MeV irradiated proton beam. It was analysis between the proton irradiation beams and
the proton intensities of the irradiation. Because of the Bragg peak, SRIM results shows
mainly in a certain depth of the sample to form the defect by the proton irradiation, rather

than the defects to appear for the entire sample.
Keywords : Proton irradiation; S-parameter; CDBPAS; n, p type Si; Defect characteristics
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