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ABSTRACT

The density of states in the band tail region of heavily doped
semiconductors has been studied by using three different methods; the
semiclassical approximation introduced by Kene, +*he minimum counting
method by Halperin and Lax and the Feynman Path Integral technique
applied to disorder systems by Sa-yakanit. The third method gives an

analytical form of denegity of states in the band tail region as

pl(v,z) = a(v,2) exp (-b(v,2)/2¢),

wvhere Z is & variational perameter. Three methods for determining the Z
parameter have been considered ; minimizing b(v,2), maximizing pl(v,Z)

and maximizing the function

P(v,2) = ES‘f (v = v) p(v,2) av’.
v

In this thesis, the numerical values of density of states and
other related quantities, i.e., a(v,Z) and b(v,Z), are calculated for
fluctustion parameter £ = 50, 5, 0.5 and 0.05. It is found that numerical

results evalueted by using the maximization condition of P(v,2) and of



ii

Dl(v,Z) are almost the same for large £ , but slightly different for
mell £ . For b(v,2)/26 < 1, the results calculated by minimizing
b(v,Z) are considerably different from those given by other two methods.
However at very deep tail region, b(u,Z)/2§;>1 , three methods give

approximately the same results.
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