Method for Protecting Biological Objects from the Negative Influence of
Technogenic Electromagnetic Radiation.

The method for protecting biological objects from the negative influence of technogenic
electromagnetic (EM) radiation in a wide range of frequencies, which consists is to create around
a biological object (BO) or between it and the source of technogenic EM radiation a special EM
field in the form of a fractal coherent matrix, using a fractal-matrix coherent converter to create
the field. A coherent transformer is a self-affine lattice (resonator) formed from ringed
topological lines, which create a slit-like raster, and is a universal Fourier transformer that
harmonizes the amplitude, phase, frequency and polarization vector of external technogenic
radiation and the BO's own EM radiation. The shape of the resonator's field is a spatial
holographic matrix whose multi-level gradation is a set of annular raster lattices that are
symmetric with at least the three orthogonal basis vectors X, Y, Z with a subsequent release to
multidimensionality and with the formation of a spatial monostructural form with an infinite
number of inherent derivative components.

The transformation of external radiation, both technogenic and the BO's inherent
radiation, occurs in accordance with the direct and inverse Fourier transform with the formation
of a coherent matrix of EM wave superpositions. As a result of the process of resonant
harmonization in a coherent environment of external radiations that differ in nature, the
transformation of technogenic EM radiation to a form that does not conflict with the BO is
achieved. Moreover, the transformation does not affect the functioning of the technical devices
generating the EM radiation.
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The coherent converter can be placed on the BO, next to it, on the source of technogenic
radiation, or between the BO and the source.



Description

Before proceeding to the description of the method, it should be noted that all methods
for protecting a BO from technogenic EM radiation come down to reducing the intensity of the
EM pulse, reducing the exposure time, or increasing the distance from the BO to the radiation
source, which leads to inconvenience or the inability to properly use the source of EM radiation,
especially when using it to transmit large amounts of information.

Our task is toprotect a biological object, in particular the human body, from the negative
influence of technogenic EM radiation of a wide range of frequencies without reducing the
effectiveness of the sources generating it and without imposing additional requirements on them.

In this aspect, it is most rational to change the structure of the EM pulse arising from the
radiation source, transforming it into a form safe for the BO, without losing its effectiveness.

The restructuring of technogenic EM radiation in the proposed method implies changing
its amplitude-frequency spectrum from an arbitrary form to a coherent form through the
influence of a coherent field created by a transformer that initiates the process of counter-
harmonization of amplitudes, phases, frequencies, polarization vectors, and the EM radiation
incident on it.

The claimed method is based on self-affine holographic objects' ability to transform the
EM pulses interacting with them according to their characteristics.

Holography (from ancient Greek: 6Aog - whole, ypaew - | writing) It is based on two physical
phenomena — diffraction and interference of EM waves. The physical idea is that under the
imposition of several wave pulses, under certain conditions, an interference pattern occurs, that
is, a spatial regular system of maxima and minima of the intensity of electromagnetic radiation in
the form of a stationary field having a fractal self-affine structure.

According to contemporary scientific concepts, when interacting with external EM
radiation, any regular structure creates a periodic EM field (superposition).

In order for this interference pattern to be stable for the time necessary to observe, and in
order for it to be recorded, these EM pulses must be harmonized spatially and temporally across
frequencies and amplitudes. Such EM waves are called coherent.

Based on the principle of superposition, if EM waves coincide in phase, then they add
with each other and produce a resultant wave with an amplitude equal to the sum of their
amplitudes. If they meet in antiphase, then they cancel each other out. If two opposite EM pulses
are identical in phase, amplitude, frequency, and polarization vectors, then their amplitudes are
multiplied.

The resulting interaction of two coherent waves is a fractal standing wave. That is, the
interference pattern will be stable in time (phase), in amplitude (power), polarization vector
(direction), and frequency (stability). Since any fractal construct is a self-affine structure, that is,
formed from its own analogues, this property underlies the production and restoration of
holograms in its individual fragments.

To obtain a holographic response, the resonator must either itself have the ability to

transform the radiation incident on it into a coherent form, or the incident radiation must initially
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be coherent. The hologram arising from the resonator carries not only the same characteristics
and properties as the radiation incident on the resonator, but also the specific features of the
resonator topology itself. As a result, if the resonator initiates a coherent transformation of
incoherent EM radiation incident on it, the resulting hologram has the same ability to transform
an EM pulse of the corresponding frequency range that interacts with it into a coherent state.

The strength and intensity of the coherent field fall in proportion to the square of the
distance from the resonator. Thus, the given EM field can transform EM radiation interacting
with it into a coherent form, if its strength and intensity is not lower than the strength and
intensity of the opposite radiation. Such interaction is possible due to the fractality of the
resonator, not only when the frequencies coincide, but also when they are similar at multiple
scales.

Below is an image of a self-affine lattice fixed on a solid medium (left), and a photograph
of the holographic response resulting from the incoherent EM radiation's interaction with the slit
topological surface of the lattice (right).

It is known that coherence (cohaerens - in communication) is the harmonized flow in
time and in space of several oscillatory processes
(https://dic.academic.ru/dic.nsf/enc_physics/1408/KOTEPEHTHOCTD).

The term "coherence" means the absence of conflicts, consistency, and communication.
When applied to EM radiation, it refers to consistency and communication between EM

oscillations and waves. Because radiation is distributed across time and space, it is possible to
estimate the coherence of oscillations radiated by a source at various points in time at any
particular point in space, as well as the coherence of oscillations radiated at a particular point in
time at various points in space. [8]. Oscillations are called fully coherent if the difference of their
phases at the observation point remains constant in time and, when these oscillations are added,
determines the amplitude and intensity of the summed (resulting) oscillation. Oscillations
(waves) are called partially coherent if the difference of their phases changes very slowly
(compared with the observation time), and incoherent if the phase difference changes randomly.

Thus, "coherence" means consistency and communication between EM oscillations. EM
radiation is distributed across time and space, so it is possible to estimate the coherence of
oscillations radiated by a source at various points in time at any particular point in space
(temporal coherence) or the coherence of oscillations radiated at a particular point in time at



various points in space (spatial coherence). These properties lead to the conclusion that energy
losses at a point of coherent radiation are minimized.

An example of obtaining coherent radiation using a novel approach is creating regular
structures on the surface of solids. These structures then act as resonators. An example of this
approach [9] is the use of a SiC wafer with a regular structure in the form of parallel grooves,
which initiates the production of coherent radiation with a peak at the corresponding wavelength.
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A wafer of SiC, which is a source of coherent, nearly monochrome radiation at a distance of 100
nm from the surface of the wafer.

Of interest is the case where it would be possible to generate EM oscillations on not a
single frequency, but a wide range of frequencies, while preserving interrelationships between
them such that they remain coherent, not only in time, but also in space, like a laser. To do this,
we need to use, as a foundation, a certain resonator on a planar substrate, similar to the given
example, but with a topographical surface in the form of fractally arranged circles with specific
interrelationships.

A device that generates coherent radiation with such properties would find application in
a diversity of fields, including for spatial encoding of data, because it can transform incident
radiation into a coherent form with properties containing information about the incident
radiation.

So-called self-affine structures generated in the form of annular slits open unexpected
possibilities for use in scientific research and technology. In [1] a self-affine fractal is defined as
a structure that is invariant after simultaneous yet quantitatively different changes in the scale
along different spatial axes. The affine transformation of a vector from the origin to point (x;, yi),
to a vector from point (b;, b>) to point (x2, y2) is defined as:

X, =a,x; +a,y, +b

Y, = ayx; + a,y, + b, (1)

System (1) can be represented as a matrix:

T— {an a, b1:|
a,, a,, b, (2)

and illustrated with a picture :
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Affine transformations of a vector

Affine transformations can also define a rotation by angle a about the origin.

After performing transformations representing the multiplication of points of the figure
by the scale factor m;= 2’ and rotations by an angle proportional to the coefficient m>= 2/, and
overlaying the original drawing, we obtain the figure shown below.

Result of performing affine transformations

The appearance of such a structure is presented below.



Appearance of a self-affine structure

Modeling
During the modeling, a stationary model and two-dimensional and three-dimensional

non-stationary models were analyzed.

Stationary model.
For the stationary case, the interaction of EM radiation waves with the wafer's surface

can be written as follows:
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where: & is the wave number, ¢ is the wafer's dielectric constant,  is the cyclic frequency, c is
the speed of light; » is the length of the radius vector, ¢ is the polar angle, E is the electric

component of the strength vector.

The following type of model was used during modeling:

Q ‘;_:E =-a'E-b
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where: where E is a function proportional to the strength of the radiation; 7 is the length of the

radius vector, ¢ is a polar angle. @ and b are constants.
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During calculations on a computer, the radiation's periodic behavior was changed relative
to the size of the wafer, when the wavelength of the incident radiation and the periodic behavior
of the resonator's surface pattern were compared, taking into account its dimensions.

The obtained modeling results, shown in the figures, show that the strength of the electric
field, after interacting with the self-affine fractal lattice, is redistributed so that the graphs of the
field distribution over the surface become regular, a trait that remains almost unchanged when
changing the frequency of the incident radiation over a wide range.
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Modeling result for incident radiation with a frequency of 2 periods per 1 rotation by the angle ¢.
Amplitude is on the left; phase is on the right.
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Periodic behavior of incident radiation of 64 periods per 1 rotation by angle ¢.
Amplitude is on the left; phase is on the right

Non-stationary model

The fractal served as the foundation for building the mathematical model.



The rings on the surface are grooves about 1.3 microns deep and 1 um wide. The
minimum distance between the "grooves" is 1 pum. The wafer's outer diameter was 6 mm. When
interacting with the conductor, an electric field causes charges to shift and increases the
concentration of charges in the "grooves" relative to adjacent areas.

Therefore, during modeling, it was assumed that the medium's charges would be
concentrated more in the "grooves" than in other areas. When the potential reaches some critical
value, there is a discharge along the shortest distance between the grooves.

Non-stationary two-dimensional model

In this case, the mathematical model looks like this:

2 2
E_pOELTE

where D and a are coefficients, E is the electric field's strength, x and y are coordinates,

and t is time. The discharge criteria is implemented as follows: if ‘E‘ > EKP, then E=0 .

The main result of the modeling is that regardless of the conditions at the boundary, the
steady-state solution is stable and soliton-like. Its shape does not change with changing boundary
conditions. This means that the resonator's self-affine surface transforms radiation in such a way
that the result of this process does not depend on the characteristics of the radiation incident on
it.

The results of the calculations for the two-dimensional model (5) are given in the figures.
The red color corresponds to the maximum field strength, while violet corresponds to the
minimum.




Distribution of strength E across the wafer's surface

under the steady state; various projections.

Distribution of the amplitude's spectral power density on the wafer's surface through time >tes.
Amplitude is on the left; phase is on the right.

For comparison, the result of the experiment while illuminating the wafer's surface is
presented below.

Result of the experiment while illuminating the surface of the resonator's wafer

The figure clearly shows a luminous "scaly" dome (hologram), similar to the results of a
computational experiment.

Non-stationary three-dimensional model

A three-dimensional model was considered:
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(6)

Technically, this model only differs from the two-dimensional model by the presence of a

third spatial coordinate z. However, this makes it possible to create a more complete
9



representation of the interaction of the self-affine topological surface with radiation, and obtain
the spatial distribution of strength E. The resonator's surface lies in plane x(y with the origin at
the center of the resonator. The z-axis is orthogonal to this plane.

Z A

Wafer with self-affine topography

0

y

Wafer orientation relative to the coordinate system

Impulse effect on three opposite points with an ungrounded resonator center

Result of modeling with an impulse effect on three points positioned at an angle of 120°
from each other.

Influence on 3 points with an ungrounded center.

The graphs of the distribution of the electric field strength in the figure were made for
heights z above the surface of the resonator, from z=0, lower graph, to z=0.02 mm for the last,
upper graph. The wave attenuates after a height of 0.02 mm.
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Electric field strength above the resonator. Development of a spatial wave from the
surface of the resonator (lower graph), side view.
The figure below also illustrates the strength distribution over height, to a height of 0.03
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The strength distribution over height, to a height of 0.03 mm, with influence on 3 points
with an ungrounded center.

Impulse effect on two opposite points with ungrounded resonator center
The field acts on diametrically opposite points on the surface of the resonator, which lie
in the middle of the radii, a two-sided circuit.
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Impulse effect on two opposite points with ungrounded resonator center

One of the modeling results is presented in the following figure. This shows the
development of a spatial wave from the surface of the resonator.

Electric field strength above the resonator. Development of a spatial wave from the

surface of the resonator (lower graph), side view.

The graphs of the distribution of the electric field strength in the figure were made for
heights z above the surface of the resonator, from z=0, lower graph, to z=0.2 mm for the last,
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upper graph. The wave attenuates above a distance of 0.2 mm. The figures below illustrate the
strength by height in the same sections from different positions.

w5
o

)

Electric field strength on the surface of the resonator (lower graph, z= 0) and so on in layers

above the surface: 0.1mm; 0.2mm; 0.3mm; 0.4mm; 0.5mm. When z>0.2mm, the wave decays.
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Above the coordinate z=0.2 mm, the electric field strength becomes very small. The
figure below shows that it extends in breadth and the strength magnitude drops sharply with
distance from the origin.

Impulse effect on two opposite points with grounded resonator center and two-sided circuit

The development of an electric field during rotation and given influence on two opposite
points on both sides of the resonator was investigated. Below are the results of the calculation for
the steady state, for a side view.
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Electric field strength for the steady state, when using a resonator with a double-sided
design, side view.

The following figures present the same result layer by layer for heights from 0 mm to 1.7
mm above the resonator's surface.
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Strength on the resonator 's surface Strength at a distance of 0.1 mm above the
surface of the resonator

0

Strength at a distance of 0.2 mm Strength at a distance of 0.3 mm above the surface of the
resonator above the resonator's surface
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Strength at a distance of 0.4 mm above Strength at a distance of 0.5 mm above the
resonator's surface the resonator's surface

) )

Strength at a distance of 0.6 mm above Strength at a distance of 0.7 mm above the
resonator's surface the resonator's surface
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Strength at a distance of 0.8 mm above Strength at a distance of 0.9 mm above the
resonator's surface the resonator's surface

Strength at a distance of 1 mm above Strength at a distance of 1.1 mm above the
resonator's surface the resonator's surface
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Strength at a distance of 1.2 mm above Strength at a distance of 1.3 mm above the
resonator's surface the resonator's surface

Strength at a distance of 1.4 mm above Strength at a distance of 1.5 mm above the
resonator's surface the resonator's surface

19



Strength at a distance of 1.6 mm above Strength at a distance of 1.7 mm above the
resonator's surface the resonator's surface

The next figure presents the results of modeling using a three-dimensional non-stationary
model (6). The upper left figure is time 1. The middle left figure is time 2. The lower left figure
is time 3. The upper right figure is time 4. The middle right figure is time 5, and the lower right
figure is time 6. The red color corresponds to the maximum field strength, while violet
corresponds to the minimum.

The change in the development of the wave along the z-axis, which is orthogonal to the
wafer's surface, can be seen clearly in the figures. The wafer is located on the left and occupies
the position whose borders are denoted in the middle left figure by two bars. Given a wafer with
a diameter of 6 mm, the wavelength along the z-axis is approximately 1.1 mm. The radiation
incident upon the wafer was white noise.
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Distribution of field strength E above the resonator from 0.28 to 14.18 (V/m) with
incident radiation at 2.4 GHz.
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Distribution of field intensity I over the resonator from 0.08 to 201.05 (W/m2) with
incident radiation at 2.4 GHz.

Thus, the self-affine surface topography transforms the radiation incident on it into a
coherent form, even for a wide range of frequencies.

e It was shown in [1] that a coherent transformer, when excited by EM radiation, forms a
stationary, multi-frequency coherent wave (hologram) in space, which is stable and
soliton-like regardless of the boundary conditions [2]. Its shape does not change with
changing boundary conditions. This means that the result of this transformation does not
depend on the characteristics of the radiation incident on it.

e Our experiments have demonstrated that a semiconducting wafer with a self-affine
topography on its surface transforms a broad spectrum of incident radiation into a
coherent form. It redistributes the incident radiation in terms of its wavelength as well as
its phase, in accordance with its topography. Its use opens up fundamentally new
opportunities for creating a variety of devices:

- coherent transformers that harmonize the interaction of several wave fronts;
- broadband resonators with distribution of energy through a space that is self-similar and
carries information about the amplitude, wavelength, and phase of incident radiation.

e This development will find application in the form of a protective device that transforms
external radiation, including 5G communication systems (3.5-28 GHz), into a form that is
harmonized with the inherent radiation of an organism's cells, thus making it safe for a
biological object.

Based on the fact that biological objects are open physical systems that have an EM nature
and function under conditions of constant exchange of energy and matter with the environment,
they have a specific design for fixing the set of the molecular structural lattice's nodal centers,
which are interconnected in a unified spatial matrix. Since the molecular structural lattice reflects
a specific model of the fundamental interrelationships of the object, it is possible to consider the
biological organization as an organization that initiates a constant EM superposition. This
superposition is able to react by means of its own resonance to any particular external impulse,
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causing changes in the molecular structure that gave rise to it, making it possible to have a
targeted effect on the biological object.

As a result of the counter-harmonization of technogenic radiation interacting with the BO's
own electromagnetic radiation, which is a superposition of cellular metabolism processes, the
coherent converter used in this method initiates optimization of the organism's adaptive
physiological characteristics, thereby making the interaction conflict-free, which is proven by
experimental data.

The coherent converter used is a self-affine lattice (resonator), formed from circular
topological lines, creating a slit-like raster.

The resonator's structural lattice is a Fourier transformer that harmonizes the amplitudes,
phases, frequencies and polarization vectors of external technogenic radiation and the BO's
inherent EM radiation. The coherent field that forms around the resonator resonates with the
surrounding EM waves., including with the inherent radiation of the human body's biological
cells, transforming it into a consistent form, and makes the interaction conflict-free.

The resonator's coherently transforming impulse forms a spatial matrix whose multilevel
gradation is a set of annular raster lattices symmetric with at least the three orthogonal basis
vectors X, Y, Z with a subsequent release to multidimensionality N and with the formation of a
spatial monostructural form with an infinite number of inherent components satisfying Noether's
theorem, which requires the formation of the maximum spatial symmetry of the object's field
structure, and the condition of interaction in the form of a self-affine hypersphere.

n n n n
ZX"+ZY"+ZZ"+---+ZN" -0
k=1 k=1 k=1 k=1

where X, Y, Z, N are the fractalization vectors of the system of a annular self-affine circuit, k =
1..n is the number of circuit elements.

According to the Noether theorem, each continuous symmetry of a physical system
corresponds to a certain law of conservation. In our case, the symmetry of the diffraction grating,
formed from annular topological lines, unambiguously forms a coherent EM field, which is a
hologram as a stable wave structure. This is confirmed by the principle of holograms (D. Gabor
— Yu.N. Denisyuk), according to which any wave superposition carries the same properties as the
regular structure that generated it.

During the proposed exposure to a coherently transformed EM field, the complex of the
wave characteristics of the inherent radiation of the cells of a biological object is brought into a
resonant state that is determined by strict fractal-matrix schematization, which causes the system
to respond. Such counter-harmonization of the wave characteristics, by eliminating conflict,
leads to the stabilization of all metabolic processes and, as a result, an increase in the BO's
adaptive abilities under conditions of exposure to technogenic EM radiation [3, 4].

The wave characteristics and stabilization of the metabolic processes of the BO are
harmonized by exposing it to an EM field coherently transformed by the resonator's self-affine
annular grating. For the resonator's self-affine annular grating, we used the fractal-planar
projection of a special spatial structural-holographic construction, fixed on a solid medium and
formed from annular topological slit-like lines that create a raster.

23



The figures show simplified versions of planar projections of the spatial structural-
holographic self-affine matrix of the resonator's coherently transforming field response.

Simplified versions of planar projections of the spatial structural-holographic self-affine
matrix of the resonator's coherently transforming field response.

The method for protecting biological objects from technogenic EM radiation contributes
to a reduction (elimination) of the negative influence of technogenic EM radiation on the BO,
especially with the spread of 5G communication systems. This method makes it possible to
protect a biological object from the negative influence of broadband EM radiation.

Above the surface of the Aires resonator, a quantum crystal appears, in which the amplitude of zero
oscillations of the particles forming the crystal lattice is comparable to the interatomic distance, which
leads to a noticeable probability of coherent tunnel displacements and permutations of the particles in
the ground state. The degree of "quantization" of the crystal can be characterized by the value of the de
Buhr parameter, the value of which increases with a decrease in the mass of particles and the energy of
their interaction.

In ordinary crystals, the particles forming the lattice are localized at low temperatures, their movement
is reduced to small oscillations near the equilibrium positions (crystal lattice nodes). In a quantum
crystal, a large amplitude of zero-point oscillations leads to the quantum delocalization of particles: the
particle can perform coherent sub-barrier transitions to the neighboring nodes of the crystal lattice and
to change places.

As a result, the possibility of identification between particles and lattice nodes disappears in the
Quantum crystal, and the effects of quantum mechanical identity of particles, including exchange
interaction, begin to appear. In addition, there is large correlation effects associated with possible
coherent permutations of a large number of particles in the ground state.

The absence of identification of particles and lattice nodes also means that the requirement of equality
in the ground state of the number of particles and lattice nodes is removed in the quantum crystal, i.e.
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there may be zero vacancies. The presence of zero vacancies can lead to the super-fluidity of the
Quantum crystal and to the possibility of a non-dissipative crystal flow at a fixed crystal lattice.

Since the particles of the quantum crystal, due to its fractal architecture, are identical, it is difficult to
observe directly the quantum delocalization of the particles in the ground state.
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