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CYCLOTRON RESONANCE OF INTERFACE POLARONS
IN SEMICONDUCTOR HETEROSTRUCTURES

FAJ>. Osorio
Instituto de Maternities c Fisica. UFGo. Brazil

M.H. Decani and 0. Hipdlito
Instituto de Ffsica e Qufmica de Sao Carlos. USP. Brazil

Although in most of the theoretical works on semiconductor heterostructures the optical
phonons are treated as bulk modes only the presence of interfaces tend to form both confined
modes and interface modes.

Wendler (l> and Mori and Ando 0) calculated the spectrum of phonons by using a
continous dielectric model. They also have obtained the clectron-phonon interaction potential for
heterojunctions and quantum wells. By now it is well known that the electron interaction with
the interfaces phonons play an imponant role in the properties of the semiconductor structures
such as in the cyclotron resonance.

In this sense, corrections to the cyclotron resonance energy and electron effective mass
due to electron-interface LO-phonon modes interaction in semiconductor heterosinictures. are
calculated as a function of the magnetic field perpendicular to the surface through the second
order of the Improved Wigner-Brillouin Perturbation Theory (IWBPT). The FrOnlich model
describing this system is employed throughout. Numerical results for GaAs-GaSb and GaAs-
AlAs hcterojunctions are obtained and shown important contribution due to the interface modes
on near the resonance region. In the case where the interface mode is close to the bulk mode a
three branches splitting appears in the cyclotron energy and effective mass. We also have found
that the resonance frequencies are shifted from its original positions due to the presence of other
modes.

For GaAs-AlAs heterostructures in the region below the resonance where the
experiments are usualy carried on the electron interaction with the interface phonons can be
neglecteU The inclusion of the bulk phonons of GaAs only give good enough results.

It is suggested that experiments should be carry out to confirm our results.
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