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Cyclotron Rescnance in Gahs!Aleal_xﬂa Hetero junctions®

G. Y. Hu and R. F. O'Connell
Department of Physics and Astronomy
Louisiana State University, Baton Rouge, LA 70803-4001

The Ceneralized Quantum Langevin Equatlon apprnachl is developed to study
the eyclotron resonance (CR) of interactling two dimenslonal electronle
gystems. Analytical forms for the memory functions, which are free from the
divergence encountered In conventional theories, are obtalned from flrst
principlaa.z The elimination of the divergence is achieved by the Incluslon
of the effects of the fluctuatfon of the center of masa. In our theory (which
haa already been ma‘fn2 to give good agreement with the experlmental results
in the S51-MOS Byatemj} there exist two resenance peaks In the CR absorption
gpectrum: the conventlonal magnetoplasmon absorption peak at the frequency
w2 L and another peak at w < w, due to the Fluctuatlon effect. The
positions, amplitudes, and the relative spacing of these two peaks depend
malnly on the magnetic fleld, the electron density, the mobility of the sample
and the temperature. Our results for the CR spectrum are consistent with the
experiments of Schlesinger et al. (Phys. Rev. B 30, 435 {1984)). 1In addition,
using only one parameter (diffusion constant), our theory glves a very good
fit to the experimental results of Muro et al. (Suf. Sei. 142, 394 (1984)), in
all respects such as the line shape, and its dependence on the magnetlc fleld
and the electron density.
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