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Abstract

The problem to solve consists of finding explicit solutions for the classical equation of motion of a particle
subject to an exponential-type potential and for the quantum version.

1. Consider in this section, according to [1], the general anharmonic potential of the form
V(%) =kg (x)e” ¥ )

where k and y are arbitrary parameters, g(x)and ¢(x) are arbitrary functions of x. The
corresponding classical equation of motion may then be written as

X +[kg'(x) + kg(x)¢' (x)]e”"” =0 2)

where prime means differentiation with respect to x and overdot denotes differentiation with
respect to time. A typical example of the potential (1) may be written

V(x) = kxZe”’ 3)
so that the equation (2) becomes
% + 2kx(L+ x2)e” =0 (4)

and the associated time-independent Schrodinger equation takes the form

hz d2 2 2
ke ) =Ep () ©)
that is
d?y(x 2m X2
#(2) ; ?(E ke )y (x) =0 (6)

where y(x) designates the wave function and E the energy. The equation (6) will be
investigated as future work. The anharmonic potentials of the form

V(%) = (%) j x!e7#0) gy (7)

V(x) = ax" In(x, —bx?) 8)
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where In designates the natural logarithm, f(x) is an arbitrary function of x, a, b, I, q and
X, are arbitrary parameters, will be also investigated as future works.
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