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In this research work, optical properties of thin GaAs;_,N, films were
investigated by x-ray diffraction (XRD), Raman spectroscopy and photoluminescence
(PL). XRD results show that, compared with GaAs, the peak shift to the higher
diffraction angles was clearly observed with linearly depending on the N
incorporation. Thus, by means of XRD data, the N concentration (X xrp) in the thin
GaAsN layers was accurately determined. Then we compared the N concentrations in
GaAsi«Ny determined by Raman spectroscopy technique (Xgaman) With those
determined by x-ray diffraction (XRD) (x yzp, ). We have investigated the N-related

LVM Raman intensity (/Lym) and frequency (wr.vy) as a function of N concentration.
Both the /L ym and the wpvm were found to rise for the GaAs; N, films with higher N
incorporation. It is also evident that the N concentration in the GaAs;.xN, grown films
determined by Raman spectroscopy technique (¥raman) exhibits a linear dependence on
the N concentrations determined by the high resolution X-ray diffraction (HRXRD)
(xxrp). The best fit using /= 1.4 yields and xraman = 1.046 xxrp. Our results
demonstrate that the linear dependence of the xgaman 0n the xxrp provides a useful
calibration method to determine the N concentration in dilute GaAs;xN; films (xxrp <
0.055). PL results show that the GaAsN layers exhibit a systematic red shift of the
band-edge luminescence with increasing N concentration. The assignment of the PL
to band edge transitions (E,) is verified. This indicates a narrowing of the bandgap
(Eg) and pronounced nonlinear dependence of the bandgap on the N concentration in
this alloy, as E; = 1.45+19.66 xxrp + 184.68 x’xzpeV.





