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INVESTIGATIONS ON OPTICAL PROPERTIES OF
AlGalnN EPILAYERS GROWN BY MOCVD
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Abstract ; Microscopic luminescence and Raman scattering study was carried on AllnGaN quaternary alloy. Based on the
analyses of SEM image and cathodoluminescence spectra measured around V-defects, the correlation between V-defect for-
mation and indium segregation was clarified. Raman scattering of thin AllnGaN epilayers was investigated by using the short
wavelength excitation of 325nm laser line. The frequency shift of A, (LO) phonon induced by the change of Al composition
in alloy was observed. The Raman scattering of LO phonons was found to be resonantly enhanced with outgoing resonance,
and it is attributed to the cascade-like electron-multiphonon interaction mechanism.
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Fig.1 The image of a V-defect in AllnGaN obtained by
scanning electronic microseopy (SEM), showing a hexagon
pattern on sample surface
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Fig.2 (a) Low temperature cathodoluminescence ( CL)
spectrum of an Al o, In , Ga, ¢ N epilayer sample excited by
the de-focused electron beam excitation

(b) 20 CL spectra continuously obtained by a linear scan of
the focused electron beam on equally-distanced spots along a
L. 1 micron-long line which passes through the V-defect cen-
ter. Two dashed lines mark the wavelengths of CL peaks de-
tected at starting point and at the center of V-defect, respec-
tively
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Fig. 3 Room temperature spectra of micro-Raman scattering

for 3 different samples: GaN (solid line) , Alj 5 Ing o, Gag o,
N (dashed line), and Al 3;In, 4, Ga, N ( dotted line)
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Fig.4 Room temperature spectrum of resonant Raman
scattering for a Al, ;; In, o, Ga, 43 N epilayer sample, ex-
cited by the laser line of 325nm. The arrow in figure
shows a small sharp peak coming from GaN buffer layer.
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