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The clectron transmission rates across a disordered supeslattice (S1)
swith impuritics in the polential barvices is evatvated. R s assummed
that parameters of the impuritics vary along the SL chain, obeving
the Gauss Iaw. and the quantum well widthe are disiribuled at
random. The structuse considered reveals high transparency o g wide
range of the values of the parameters, and it becames practically
transparent for resonant cnergies.

: Deep-lying impurities Iocated in the potential barriers strongly alfect the encrgy
spectra of various resonant tnneling structures (RTS) such as periodical SL [1]. single
barrier RTS ([2] and relerences therein). double barrier RTS (3], hierarchical SL {4],
quasiperiodical Fibonacci SL {5]. In this, work, the tunneling transmiltivity of a
disordered SL with smparities in Lhe potentiat barriers is evalualed. Disorder is caused by
two factors: 1he distribution of the parameiers af impurity cenlers afong the SL obeys the
Gauss law, the guantum well widihs are distributed randomly along the SL. '

-Consider 31 consisting of a finite sequence ol one-dimensional rectangular
potential barriers of 1he same width d and height V. Supposc that a Tus of clectrons with
energy E is traveling atong the i-axis, with the effective mass of the charge carriers
independent of x. Supposc that x axis is perpendicular (0 the interfaces and that each
barrier contains only one "impurity plane” [1,3]. The potential of the scatterers is
modeled by a delta function of the strength Q. Within a framework of the effective mass
approximation Lhe solulion of the Schoedinger equation describing electronic states
inside the barners as well as in the wells, can be obtained with the help of the transfer-
matrix technique. The form of a matrix transferring the solulion across interfaces R is
well known, the matria iransfecring the solution across the impurity planes M is given
e.g. in [6). The transmission coefTicient of an electron across the SE s

T(E) = ]{HR ) :

where r is the number of bammice-well inlerfaces, for n even we have R, = R (or nodd,
Rw= RaiM,, 8= 1. 2, 3, ... . We calculare T(E} via (1) for the parameters m=0.2m,,
V=0,4eV  which comrespond to 5i-8iC structure. il the distance fiom the imputity plane
10 the nearest interface is equatl 10 pd we assume that the distribution of (he quantity p
along the SL chain obeys the Gauss law with the spread o,  distribution of quantity
B=2mQ along SL obeys Lhe same law with the spread o, The quantum well width
distribution is assumed Gaussian with a large spread sufficient te make this distribulion
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