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Overdamped Electron PlaSma OscillationS in Cubic AlxGal-XN Layers Observed ,by Raman
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Longitudinal-optic (LO) phonon-plasmon coupled modes in n-type cubic (c-)Al*Gal-^N/GaN epitaxial layers are investigated by
Raman scattering measurements. The samples were grown by molecular beam epitaxy on GaAs(OO 1) substrates using a radio-
frequency plasma nitrogen source. The nominally undoped layers show high electron concentrations (n~l020cm~3), displaying a
metallic behavior in the range of temperature from 15to 300K. The high electron concentrations and low electron mobilities in our
samples are such that the c-Al*Gal-*N Iayers are overdampod plasma systems which are confirmed by line shape analysis of the
measured Raman spectra.
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r=8.5xl03cm~1 and olb=3'3xl03cm~1 for the c-
Al0.2Ga0.8N/GaN sample. Thus, we expect that the main
features observed in the Raman spectra of the c-
Al0.2Ga0.8N Iayer should be simulated by assuming it as an
overdamped plasma system.
The total dielectric function of the coupled plasmon-
optical phonons is given by

() (1)e(q,co) =e oo +xL(co)+x(q,co) ,
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limit of the integral in Eq.(5). No significant changes in
the line shapes occur if larger values of q^~ are used. As
observed in our experiments, the calculated Raman
spectra are dominated by a broad band lying between the
alloy TO and LO frequencies. The comparison between
the room temperature micro-Raman spectrum recorded at
EL=2.4leV for the c-Al0.2Ga0.8N/GaN Iayer with the result
of the theoretical simulation is mad~ in Fig. 4. The line
shape was calculated assuming n=2.5xl02lcm~3 which is

much higher than the measured value listed in Table I.
However, we have to take into account the fact that Hall-
effect measurement leads to an averaged value for the
concentration while micro-Raman is probing a small
region of the sample where the concentration can be
higher.

6. Conclusions
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