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Vacuum still remains a mysterious medium from a physical point of view, especially its physical properties. The
passaging of a monochromatic wave is examined through a vacuum of size L in our work. A monochromatic wave has a certain
energy, and when passing through a vacuum it should not lose energy. At different values of the vacuum size, according to the
properties of the vacuum, there should be no loss of energy by the wave. If energy loss occurs as a wave passes through, the
cause of the energy loss is inhomogeneity. The inhomogeneity of the vacuum proves the existence of some particles in the
vacuum, i.e. vacuum is ordinary matter. We can say that a certain part of the energy of a monochromatic wave is absorbed by
matter, i.e. vacuum. In this work, the energy of a monochromatic wave is calculated before and after passing through a vacuum
of size L. It has been proven that the ratio of the energy of a monochromatic wave before passing through a vacuum is less than
1. This means that the monochromatic wave was scattered inelastically in a vacuum and vacuum is a dense medium. After the
passage of the vacuum wave, the length of the monochromatic wave decreases. A monochromatic wave loses energy in a
vacuum.
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Quantum mechanics, as a mathematical method, Mo OX
is based on the wave function. In the one-dimensional
case, the monochromatic wave function has the form Let’s pretend that a monochromatic wave falls on
vacuum with energy
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Here k -wave vector
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k = TEn, (n = O,il,iZ,...), A-wavelenth, K - THEORY
energy of wave in vacuum, which is related to the wave In the view of classical physics, this wave should
vector as follows not change energy after leaving the vacuum with a

length of L However, we will show that the energy (4)

changes after leaving the vacuumas L. This means that
, N=0,£1%2,... (2)  the vacuum interacts with a monochromatic wave. So,

there is interaction with the wave in vacuum. Using the

Schrodinger equation (3), we calculate the energy in
m, - free electron mass vacuum

Wave function (1) satisfies Schrédinger equation
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From (1) we calculate El// and
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Substituting (5) and (6) into (3) and separating real and imaginary part, we will get
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From (7) we will get
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Substituting (9) into (8) we will get:
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To integrate equation (10), we assume
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Substituting (11) into (10) we will get:
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When obtaining equation (12), we discarded the member Z—j and this is quite justified, because, A depends
X

on the coordinates like a linear way. Thus, the final energy of the wave after leaving the vacuum with size x = L
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Expression (14) have gotten from solving equation (10) with values for (11) Aand u. For values A= 0and
u =0 A — oo and this is the classic area where the wave turns into a line. For values
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Solution of equation (10) is more complex.
Substituting (15) into (10) for wavelength we will get:
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Here, 7 - the time of passing of wave through
vacuum with size L.

Thus, a monochromatic wave, passing through a
vacuum of length L, decreases its energy. This is the
inelastic interaction of the wave with the vacuum. This
means that the vacuum is not an empty means

CONCLUSION

It has been proven that a monochromatic wave,
passing through a vacuum of size L, loses part of its
energy. Losing energy occurs with different values of
L in different ways. Vacuum is matter and has
inhomogeneity. This inhomogeneity leads to losing
energy of the monochromatic wave.

A wave with a longer wavelength loses more
energy than a wave with a short wavelength. In
addition, the wave losing energy leaves the vacuum,
which means that the vacuum behaves like a massive
medium in which inelastic interaction with the wave
occurs. However, unfortunately, it is not known what
kind of elementary particles the vacuum is filled with
and they move by what law. Vacuum (emptiness) is a
mysterious object in the sense of physical
understanding. The properties of vacuum are not
clearly defined and are closed to people
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