Chapter 1

Introduction

of localized electrons which ) energy states in the gap.

The band st %: ,;' '17] has been extensively

studied in three dimermonal screened Coulomb potential to give the asymptotic

form of the deﬂ}‘u égj %W%%ﬁﬂ’ﬂﬁs (DOS) one solves

for an exact expression for the avérage propagator of a completely disordered
system &H;&@,ﬂ,m ,‘gh;cuisgerMa;]d ylsl,llr;%l ajn(a@og'(l)f expansion
in terms of cumulants defined over the Feynman path integral [8]. In the re-
gions of deep narrow potential wells, the electrons will be highly localized. The

localized energy levels in the band gap are the band tails of density of states.



The density of states in the tail is calculated for GaAs [40]. It is clear that
‘this approach predicts tails which are identical on conduction and valence band
tails [12,14,30,33,34,36,37]. The density of states is expressed with the energy

function of the preexponential factor A(E) and the exponent B(FE), respectively.

&yt of Halperin and Lax [12]. Im-
- Qﬂ average potentlal arises

whe \v‘\"‘h e.is of the order of the cube

The DOS expression is expr
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from fluctuations in i
of the screening len

adequate to describe inter-

acting impurities in a se ‘ }\ attice is described in the

calculated densi ﬁﬁeﬁ V] ﬁw gwgﬁnﬁaﬁ very similar to the

Urbach tail [38]4/That is, the cr1t1cal exponent n has the value between 1 and 2.
This ﬁnﬂxm)q a% im u%%@ [ﬂ EI ’] a El

Feynman’s path integral method is based on a variational principle. The

conductor, when the ﬁr ers ﬁmot be neglected. The

Feynman path integral involves a number of approximations which are valid in

the limit of high impurity density. The results of our present calculation are the



density of states in the band tails of HDCS. The density of states is expressed in
an analytic form of two dimensionless functions, the preexponential a(v, z) and
the exponential b(v, z) [26], respectively. Moreover, numerical results a(v, z) and

b(v, z) are very important to finding the density of states of HDCS.
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