
Dependence of V-A characteristics of amorphous semiconductor ... 

In the present case we have to consider also the influence of pressure which was not 
considered in paper [1]. The relation (6) was derived under the assumption of a con­
stant energy gap [5]. As mentioned above, we suppose a change of the energy gap W' 
or a change of the activation energy W caused by pressure. At the first approximation, 
in accordance with the relation (4) it follows 

(8) W(p) = Wo - Cpo 

Consequently in our case we can not make use of relation (6), but apply the more 
general 

(9) (1 = (10 exp [ - W(p)jkT] . 

Developing the functionf(p, T) = W(p)jkT into the Taylor polynom in the environ­
ment of the point (Po, To), and consider only the terms linearly dependent on tem­
perature and pressure p = Ap, respectively, we receive with regard to (7) the ex­
pression 

(10) f(p, T) = W(p) = W(Po) + _1 8W(p) p - a(T - To) . 
kT kTo kTo 8p 

As according to (4) 8W(p)j8p = - C, hence from (9) and (10) foIlows the expression 

(11) (1 = aop exp a(T - To), 

where 

(12) aop' = aoo exp [- W(Po) + -.£ . pJ' 
kTo kTo 

\ 

where (1op is the conductivity at temperature To and pressure p and aoo is the pre­
exponential factor. In agreement with the relations (6) and '(12) it will be 

(13) aop = ao exp [-.£ pJ 
kTo 

where ao is the conductivity at p = 0 bar and T = To. 

As it can be seen considering the pressure it becomes evident that relation (11) 
results instead of (6). Analogously with paper [2J, taking in every case aop instead 
of ao, the following expression of V-A characteristic can be obtained 

(14) 
U 

1= -exp EmU - nU2
] , 

Rop 
where 

(15) m = Mad i' n = N ad i, d i = Da 0 p • 

The constants M, N, D are positive. The resistance Rop occurring instead of Ro 
from [2] is the resistance of the sample at the temperature T = To and the pressure p. 

Czech. J. Phys. B 23 (1973) 481 



1. Banik, J. Zameenik 

Let us now investigate the dependence of the parameter m in the equation (14) on 
the pressure. It follows from the relations (7) and (8) that 

Wo - Cp 
IX= • 

kTg 
(16) 

Developing the exponential function in the relation (13), we shall obtain in the first 
approximation the expression 

(17) (Top = (To (1 + £. p). 
kTo 

Using the relations (15), (16), (17) we shall arrive to the expression for m. 

(18) 
where 

kl = C(_1 - ~), 
kTo Wo 

Assuming nU2 ~ mU, [2] and taking into account the relation 

(19) _1 = _1 (1 + Kp) 
Rop Roo 

U lVl 

Fig. 1. The comparison of measured V-A characteristics with those expressed by relation (2) 
using suitable constants. • - atmospheric pressure, /:; - 1 kbar, 0 - 2 kbar, • - 3 kbar. 

0 - 4kbar, _ - Skbar. 
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