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Abstract

Differentiability of the eigenvalue of energy with respect to the ends of the
interval is investigated by the motion of the particle in the neutral field and the
formula is obtained for its derivative. Using this, some important properties of
the eigenvalue of the energy are revealed and a formula is obtained for it.

1. Introduction. The problem on the motion of a particle in the central
field was one of the important ones in the course of the history of development of
quantum mechanics since in the special Coulomb field this problem is about the
hydrogen atom.

The central force field is characterized by the fact that potential energy of a
particle in such a field depends only on its distance r from some center (force center).
Behavior in the central force field forms foundation of atomic mechanics: the solution
of the general problem on the motion of electrons in the atom is based in this or
other degree on the results relating to the motion of one particle in the central force
field.

There are a lot of papers devoted to the calculation of the spectrum for different
fields within the bounds of non-relativistic quantum mechanics. This problem is of
practical interest in the semiconductor physics in discussing quantum systems with
single and multiple potential well.

In the relativistic quantum mechanics, the motion of the election in spheri-
cally symmetric fields was investigated to the end only for the case of free particle,
Coulomb fields, for the field of magnetic monopole, and combination of these fields
[1-4]. Other fields allowing exact solutions in the explicit form have not been found
get [5-7].

Recently, different properties of the quantum point situated in the external po-
tential field are under the great attention [8, 9].

From this point of view it would be very interesting to study the properties and
behavior of energy values with respect to some parameter [10, 11]. In the present
paper, change of the eigen values of energy with respect to the ends of the interval
is studied. The expression for its derivative is found and using this, the formula for
these eigen values is obtained.

2. Problem statement. It is known that the motion of a particle in the central
field is described by the equation
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where a and b are constants, q (r) is interaction energy.
Multiplying this equation by r, we get
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