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Electric-field-strength dependence of reduced effective masses of minibands
in a GaAs/AlAs Superlattice I
Department of Applied Physics, Graduate School of Engineering, Osaka City University
Tetsuya Kawabata and Masaaki Nakayama

We have investigated the electric-field-strength dependence of the reduced effective masses
of the minibands in (GaAs)/(AlAS), superlattices with m=2, 3, and 4 monolayer using
electroreflectance spectroscopy. Frantz-Keldysh (FK) oscillations appear in the energy
regions of the optical transitions between the n=1 electron and heavy-hole minibands at the
mini-Brillouin-zone center (I point) and the mini-Brillouin-zone edge (r point). Analyzing
the FK oscillations, we evaluate the reduced effective masses from the profiles of the FK
oscillations. It is found that the reduced effective masses tend to be heavier at a given
electric field strength. In addition, the electric-field-strength dependence of the reduced
effective masse is changed by the miniband width determined by the AlAs-layer thickness.
Considering the electric-field-strength dependence of eigenstates calculated using a
transfer-matrix method, we conclude that the increase of the reduced effective masses is
systematically explained by the weak localization of the envelope functions.
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