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PHONON-INDUCED RAMAN SCATTERING IN GaNAs"
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Abstract The Raman scattering spectra of MBE-grown GaMNAs epilayers were investigated. The resonant en-
hancement of Raman scattering due to the E, states in the conduction band was observed and the Raman peaks re-
lated to the phonens at non-TI' peints of the Brillouin Zone were detected. It was clearly seen thar the local vibra-
tional maode induced by nitrogen impurities evolves ta the GaN-like lattice phonon mode when the nitrogen content

increases. By comparing the Raman spectra measured before and after %50 € rapid thermal annealing, 1t was tenta-

tively suggested that two weak peaks were induced by the pairing or clustering effect of nitrogen.
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Fig. 1 Off-resonance Raman specira of 3 samples
with different N content, the wavelength of inci-
dent hght is 314, 3nm. LO,. TO,. LO, represent
GaAs-like LO and TO phonons. and GalN-like LO
phonon, respectively
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Fig. 2 Room temperature spectrum of resonant Ra-
man scattering irom the GaNAs sample containing
0. 755 nitrogen. the wavelength of incident light is
632. 8nm (photon energy 1. 96eV ), the inset indi-
cates photoreflection (PR spectrum of the same
sample, showing the energy position of Eyand E;+
A critical points
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Fig. 3 Resonant Raman spectra of 3 samples with differ-
ent N content . the wavelength of incident light 1s 6786.
4nm (photon energy 1, 833eV), for the sample with ni-
trogen content of 0, 05% the sharp peak {shown by the
arrow | at 471lem " is induced by local vibrarional mode of

N 1mpurity in GaAs
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Fig. 4 Room temperature spectra of resonant Raman

scattering from the GaMNAs sample with nitrogen conrent

of 4. 8% belore and after the 850 ( rapid thermal an-

nealing (RTA) for 30 s, respectively, the wavelengrh of
incident light 13 632, 8nm
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