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We performed magnetotransport experiments with PbTe wide quantum wells (WQW)
up to 26 Tesla. We observed an exponential like increase of the longitudinal
resistance with increasing field while the Hall resistance tends to saturate. This
magnetic field induced metal-to-insulator transition (MIT) is characterised by an
opposite temperature dependence in the metallic like and the insulating like regime.
We believe that the observations in our quasi 3D high mobility WQWs have the same
physical origin like the HI transition in 2D-systems, which occurs, when the Fermi
level reaches the low energy tail of the lowest 2D-LL. In contrast to 2D-systems, in
WQWs the LLs result from weakly separated subbands which lead to overlapping
DOS-peaks. Consequently several LLs are partially filled even at highest fields.With
sufficiently low electron density and high fields we also observe a MIT which
therefore can be also understood in terms of a HI transition, which takes place in a set
of parallel contributing 2D-systems.
Financial support by "Fond zur Forderung der wissenschaftlichen Forschung FWF,
Austria Proj. No. P10510-NAW

PH-90
A novel transport model for the metal-to-insulator transition in 2- and quasi 3-
dimensional wide quantum wells

A.Homer, P.Ganitzer, G.Span, J.Oswald, AT9800fi?7
Inst. of Physics, University of Leoben, Franz Josef Str. 18, A-8700 Leoben Austria

We present a new edge channel (EC) based model which enables for the first time to
give a quantitative correct description of the transition between QH plateaus. It is also
demonstrated that the appearance of the Hallinsulator (HI) is an inherent consequence
of this model. Further we show that our model can be continuously extended to the
quasi 3-dimensional regime of wide quantum wells (WQWs). We believe that the
plateau transitions in a standard 2D-system is somehow comparable to the transport
regime of high mobility quasi 3D wide quantum wells. The most important aspect of
the model is a novel formulation of backscattering which is based on the effect of a
dissipative bulk current. This backscattering is represented by an backscattering
parameter P and depends exponentially on the individual filling factor of the LL.
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