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Introduction

. . . microorganism. It is possible to divide the mechanism of action of
Throughout history, humanity has fought against 5 p

. . . . . ultraviolet radiation on the virus into several parts:
microorganisms and viruses. Hygiene rules were invented,

medicines were developed. In all cases, in order to create a 1. Effects on the body of the virus
medication or a technique for combating microorganisms 2. Impact on virus proteins

(viruses), it is necessary to understand the mechanism of action on .
. . ] ) o 3. Impact on the RNA of the virus
microorganisms (viruses). This publication attempts to understand

the mechanism by which ultraviolet radiation affects a specific 4. Impact on the environment in which the virus is located

(micro drops of moisture) (Figure 1).

Figure 1:

1. Effects on the body of the virus,

2. Impact on virus proteins,

3. impact on the RNA of the virus,

4. impact on the environment in which the virus is located (micro drops of moisture).
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Effects on the Body of the Virus

COVID 19 virus size approximately 67nm [1]. The size of the
virus allows us to consider it from the point of view of a quantum
nano object - as a quantum dot. Quantum DOTs (QDs) are particles
a few nanometers in size with optical and electronic properties that
differ from larger particles due to the effects of quantum mechanics.
They are the central theme of nanotechnology. In quantum dots are
illuminated with UV light, an electron in the quantum dot can be
excited to a higher energy state [2,3]. Usually quantum dots are
called objects made on the basis of semiconductor materials [4],
but quantum dots can be made on the basis of carbon [5]. Thus,
the virus in this case is considered as a quantum dot of natural
origin. If the size of the hole or obstacle is noticeably smaller than
the wavelength, then the wave does not interact with it (diffractions
effect). Thus, long-wave radiation does not interact directly with
viruses, but short-wave radiation (UV radiation from 10 to 400
nm) can interact directly. When radiation is absorbed, an excess of
electrons is formed. Since carbon is not a semiconductor, energy
cannot leave the quantum dot in the form of radiation with a
different wavelength [2,3]. According to the law of conservation of
energy, the received energy must do some work. In this case, this
is the destruction of chemical bonds [6]. The energy of the carbon
- carbon chemical bond during sp?® hybridization is 348 k] / mol,
and the energy of the carbon - hydrogen chemical bond during sp
hybridization is 435 k] / mol [6]. For the destruction of chemical
bonds in organic matter, energy is required equal to or higher than
the indicated values. It is for this that the energy received in the
form of radiation is spent. Ultimately, it is this process that can
damage the virus until it completely loses its functionality (since
viruses can hardly be called alive or not alive, we are not talking
about the death of the virus, but about the loss of functionality).

Impact on Virus Proteins

The body of the coronavirus is surrounded by proteins. These
proteins are used by the coronavirus as a chemical system for
recognizing “friend or foe”. The coronavirus deceives the cell and
the cell allows the virus inside [7]. In this case, we consider this
protein as a quantum object. The size of the protein “constructs”
is approximately 6 nm (the calculation of the protein size was
made from the photograph published in [8]). Wavelength UV
radiation from 10 to 400 nm. If the protein has the shape of an
almost regular ball 6 nm in diameter, this means that the protein
itself will not interact even with UV radiation with a very small
(long wave). It must be taken into account that in reality proteins
are not balls, but rather a system of conglomerates in close contact.
Thus, proteins on the surface of the coronavirus are more correctly
viewed as a quantum plane. An analogy with a quarter-wave optical
antireflection coating immediately suggests itself [9,10]. If we take
the thickness of the protein coating on the surface of the coronavirus
equal to 6 nm, this means that ultraviolet light with a wavelength
close to 24 nm will penetrate through the protein membrane into
the interior of the coronavirus almost without hindrance.

Impact on the RNA of the Virus

RNA and DNA contain five nucleobases-adenine (A), Cytosine
(C), Guanine (G), Thymine (T), and Uracil (U). One base pair has
an approximate length of 0.34 nm [11]. Consider the RNA of the
coronavirus as a quantum object. The length of the RNA of the
coronavirus COVID 19 is about 30,000 nucleotides or 10200 nm
[12]. In diameter, the RNA cannot absorb ultraviolet radiation
because the width of the RNA is less than the wavelength of the
shortest wavelength of ultraviolet radiation (10 nm). The RNA is
coiled inside the virus. This means that the RNA is able to easily
absorb any ultraviolet wavelength in length, but the absorption
depends on the polarization of the ultraviolet radiation and on
the position of the RNA. Studies have shown that nucleobases
containing Thymine (T) are destroyed first [13].

Impact on the Environment in Which the Virus is
Located (Micro Drops of Moisture)

Viruses and microorganisms are not airborne on their own.
There are microscopic drops of water in the air, inside of which are
viruses and microorganisms. These microscopic water droplets,
50-100 pm in size (50,000-100,000 nm) [14], are exhaled by
humans. It is on this that the action of protective medical masks is
based - medical masks must trap droplet particles with a diameter
of 3 um (3000 nm) [15]. Thus, the object under consideration is a
microdroplet of water, which contains a certain amount of viruses

and / or microorganisms.

Under the influence of ultraviolet radiation, ozone (0,) and free
radicals -OH are formed in water, which are destroyed relatively
quickly [16,17]. The oxidizing properties of oxygen and free radicals

are so great that they easily render the coronavirus inactive.

Conclusion

The article discusses various interactions of ultraviolet
radiation with the COVID 19 virus. Conclusions that can be made:
some interactions of radiation with viruses or microorganisms are
conveniently viewed from the point of view of quantum physics.
The second conclusion: the interaction of irradiation with viruses
is complex and has several factors. At the same time can be carried
Several different influences. The author hopes that the information

contained in the article will help in the fight against viral diseases.
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