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ABSTRACT

A simplified approach of minimum counting method (Halperin

and Lax Theory)

of the density of states tail in heavily doped

semiconductors is presented.

For a screened Coulomb potential the trial wave function is

assumed to be in the form $(xr) = (264/3ﬂ11/2r1/2exp{—8r}. The

density of states tail can be expressed in analytical form

]

p(E)

where a(v)

and b(v)

[ (EQQ}3/£2 J alv) exp [~E;b{u)/2£ ]

546(2v+y2)3(2y+l)l4(264y3+60y2+l4y+1}3/2
{2?)3/2n2y3(1152y4+7zay3+244y2+42y+3)7/2

92v+ y4)2(2y + 1y7
3 3 I
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with y = B /0 and v‘ being the energy below the. mean potential
E0 in units of EO = h292/2m. Numerical results are calculated and
compared with Halperin and Lax and with Eymard and Duraffourg results,
It is found that, the results are in better agreement with computed
Halperin and Lax results than Eymard and Duraffourg results.

For a Gaussian impurity potential, the trial wave function is
assumed to be the ground state Gaussian wave function,
f(;) - (2§/ﬂ)3/4exp(-é§2) where 2 = mw/2h, An analytical

expression of the density of states tail is obtained, identically with

Sa-yakanit theory using Feynman path integral method, i.e.

p(E)

872 2
[ (E_ /L) /8, latv) exp[ -E_ b(u)/sz ]

where a(v) [ekcs 1euy 205 P2eB |, 16,272 , 1972 512,172 2

[}

‘and  b(v) Lo 20y 16012, 5 7772, 8, with

vV being the energy below the mean potential Eo in units of

B, = 12 /2m2.

B ¢
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