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(57) Abstract: The method for protecting biological objects (BO) from the negative influence of technogenic electromagnetic
(EM) radiation in a wide range of frequencies, which consists of creating a coherent field in the form of a fractal matrix
around a biological object using a fractal-matrix as coherent transducer based on a self-affine annular raster 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 transformation of external radiation occurs in accordance with the Fourier transform with the formation
of a coherent matrix of EM wave superpositions. The coherent matrix does not conflict with the BO. The transformation
does not affect the functioning of the technical devices. The coherent transformer can be placed on the BO , or between the
BO and the source.
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METHOD FOR PROTECTING BIOLOGICAL OBJECTS FROM THE NEGATIVE INFLUENCE OF TECHNOGENIC
ELECTROMAGNETIC RADIATION

REEMERZRIMTEEREN B ENS A

FIELD OF INVENTION 2%BR4E15

The invention relates to methods for protecting biological objects from the negative influence of technogenic
electromagnetic radiation in a wide range of frequencies. The invention relates to protective technologies, industrial and
sanitary hygiene, and occupational safety.

AEIFTR—BERAEEAREERERZ RIS ERESNQEZENT A - ZARMNEHERM - THERE
EEHEBURBERZESE -

BACKGROUND ART 321l

The invention relates to methods for protecting biological objects (BO) from technogenic electromagnetic (EM) radiation in
a wide range of frequencies and can be used in the everyday life of each person to protect against the negative influence of
surrounding technogenic radiation, including 5G mobile communication systems ( 3.5 — 28GHz ).

REFTRMAEEYME (BO) RIRIMER (EM) \EHINGE  REBEREZIARER > W EARSEARN
HELEED - MERERMEEGFNEESZE > 845 56 TE@ERARM (3.5 —28GHz) -



Known methods for protecting, blocking, scattering and absorbing a signal: RU2194376, RU2265898, RU2234175.
SAIRIREE - FHIE - BB R IRULISERAY5EE - RU2194376 ~ RU2265898 » RU2234175 °

Patent RU2194376 / W01997034459 relates to a method of transferring a layer onto a detail which shields against
electromagnetic radiation. The layer is transferred with a predetermined extension directly or indirectly on to the detail
with the help of a known printing method.

E7 RU2194376 / W01997034459 #K—EiFEEBRIIMEN LA E - RUARKREHIES - Z2EMUTRENE
Bt > EiRsEEEREMMNENR7S SR EIZ e L -

Patent RU2265898 relates to protection from electromagnetic emission. It describes mesh of electric-conductive material
which is positioned on dielectric transparent film with applied transparent electric-conductive layer, made either of indium,
or of tin, or of indium/tin alloy with thickness, approximately equal to 0.1 of skin layer, and the very mesh is applied with
thickness not exceeding skin-layer by printer or plotter using electric-conductive compound, consisting of ultra-dispersive
electric-conductive powder with stable electric conductivity and average size of particles 10.0-600.0 nm, polymer linking
component, organic solvent and surfactant with certain ratio of components. The obtained effect is forming of

57 RU2265898 ;5 K BEIESIFLE - Bt 7T —EEEMEMEAER » ZEBERTRERESEENNEER
BEL > ZERTEERNH - HER/HBEEHN > EENARBEREEMN o.1 1§ » MEZABAGFAREBRE
BEENEE  BBRIXRENEEHREREEL(CESMER » ZCEWHBHEIBESHN R (AARENEE
HBNEFIFS 10.0-600.0 FK)  BEEWESE - BRBEIRREFERIZ—ELEAIERM - FRERNBRE
FZRk

transparent screens, screening properties of which do not depend on falling angle of electromagnetic emission, also light
and simple to manufacture.

ZRRR > HRREEFZEUENAHAETLE  HEFERSNRE -

Patent DE10039125A1 / RU2234175 discloses electromagnetic absorber granulate consisting of a highly porous glass
and/or ceramic granulate coated or filled with ferrite and/or an electrically conducting material. An independent claim is
also included for a process for the production of a coated absorber granulate comprising finely grinding the ferrite and/or
electrically conducting material, and applying with a binder as suspension to the glass and/or ceramic granulate. Preferred
Features: The electrically conducting material is a metal and/or carbon. The granulate grain size is 0.2 — 5 mm and the
coating has a thickness of 10-300 mu m. The ferrite is made of an Mn — Zn, Ni — Zn, Ba, Sr ferrite or a S¢—, Co— or Ti—
substituted hexaferrite with a garnet structure.

¥ DE10039125A1 / RU2234175 2AF 7T —EEHRUXBITEN - s%2FEHESE ZFLA0IEM / siiEEEN4E
B WERBEBFIEABEEAEN / FEEMH - ZEFECS—IEBIEFEX » B Rh—ERSEBRITEIFERIA
T, @EFEEREN / ESMRMEE > TMESEFARBRZREBNEIEN / EEEN L - @EEH : 8
BEMHAEBM / i - BhKEA 0.2 - 5mm » EEEES 10-300 K - HEEH

Mn — Zn, Ni — Zn, Ba, Sr g&ggsy Sc—, Co— 5 Ti— NRMWEBRIBAGSIEN S ES LR -

The shortcoming of these methods is the loss of the signal, its distortion, a change of the natural background,
inconvenience, and complexity of use.

BERZENRMZERIEKR © FREAR - BRABRNNE > URER ENAEHIEME -

Before proceeding to the description of the invention, it should be noted that all methods for protecting a biological object
from technogenic EM radiation come down to reducing the intensity of the EM pulse, reducing the exposure time, or
increasing the distance from the biological object 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.

EEAZIARAZA - BERY > FMAREEMERZATIEHESNGE  BREESEFEEBHIRENS
E - GAERERE - SUEINEYIES RS R Z FAVIERE - EEEREFEERERLNAE - EEREZENRAE
RS » AHERERARBEASERE -



SUMMARY OF INVENTION EXPBH§E

The task for which the claimed invention is intended is to protect 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 requiremlents on them.

REZAFBEANEHEZRELENE - FRAR  RZTREXHEENASZTHEHNAETE - ARFREESE
ZEREYIRAIANEE - BB EMANZEINEK -

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.

REAH > REENEERNEEHFEENEHRESE > SESEAHEMERZNEN > MARKER

A
Be °

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

AR A EPHASEREFNER > EHRERELERMAIENETISRE  SHIRBAEEEIEABES
B -

that initiates the process of counter-harmonization of amplitudes, phases, frequencies, polarization vectors, and the EM
radiation incident on it.

% EAARE) T iRkiE - 1AL 58E - RIRRER S EHESNRER{CBE -

This process, which is implemented by using a coherent transformer (resonator), is proven and protected (Russian
Federation Patent No. 2231137, No. 2217181, No. 2284062) and is later described in more detail.

IR EREMAETEES (GEiReS) KRER  SHRERLEZRE (HRERKMIEFER 2231137 » 2217181
2284062) > EIEHEFMARHL -

The coherent transformer can be placed on the biological object BO , next to it, on the source of technogenic radiation, or
between the BO and the source (FIG. 1).

HTFERBATIMREREMNE (BO) L HEE - ERMrHESNE L - SER BO BEEFHRZE (RE 1) -

DESCRIPTION OF DRAWINGS [EBliRiREA

In order to understand the invention better and appreciate its practical applications, the following pictures are provided
and referenced. Figures are given as examples only and in no way shall limit the scope of the invention.

ATEFIEEAZATESHERER » REUSIAUTE R - BREFSES - BAFREIAIZAER -

FIG. 1 depicts that the coherent transformer placed on the biological object next to it, on the source of technogenic
radiation, or between the biological object and the source.

B 1 A TERRNEREYRS - ATRSEL > StuREYRSHRESIRZM -

FIG. 2 presents an image of a self-affine lattice fixed on a solid medium (FIG. 2a), and a photograph of the holographic
response resulting from the incoherent EM radiation’s interaction with the slit topological surface of the lattice (FIG. 2b).

2 EMEERERTE LNBEUEFRE (B 2a) » MRIFBTEMESN S FREREREEEERRE
ENZEEEEER (B2b) -

FIG. 3 depicts a wafer of silicon carbide ( SiC ), which is a source of coherent, nearly monochrome radiation at a distance of
100 nm from the surface of the wafer.

& 3 #i8— Rlik{Ehy (SiC) Rk > %M A EIERR R RH 100 FRERHET - AERNEFR -

FIG. 4 depicts affine transformations of a vector.

4 MR SRR TR -

FIG. 5 is the result of performing affine transformations.



B 5 EMITHEERERINER

FIG. 6 depicts appearance of a self-affine structure.

6 BT BEEMEERISNE -

FIG. 7 modeling result for incident radiation with a frequency of 2 periods per 1 rotation by the angle ¥; FIG 7a - amplitude;
FIG 7b - phase.

7 BAFRERAEE 1 AR ¢ 2 BHNERER ; B 7a - #k0E ; B 7b - 1847 °

FIG. 8 is presented periodic behavior of incident radiation of 64 periods per 1 rotation by angle ¥. FIG 8a - amplitude; FIG
8b - phase.

8 MAHERSIERLEE 1 BE ¥ 64 BHNBHEITS - [E 8a - #RIE ; B 8b - 181

FIG. 9 is presented distribution of strength E across the wafer’s surface under the steady state; various projections.

B o BRiRE FTREXREEE E NS ; SEIRT -

FIG. 10 is presented distribution of the amplitude’s spectral power density on the wafer’s surface through time ¢ > test. FIG
10a - amplitude; FIG 10b phase.

10 BT RERERIGSAEINRZERERERN S L > test. [ 10a - IRIE ; B 10b 18I -

FIG. 11 is presented result of the experiment while illuminating the surface of the resonator’s wafer by a halogen lamp.

B 1 BT ARRERERSBSRERENERGR -

FIG. 12 is presented the resonator’s surface lying in plane 0¥ with the origin at the center of the resonator. The z-axis is
orthogonal to this plane.

12 BR T AAEE 20y EAOSSIREIRE » REAIMNEEIREI P o 2 BIEENUILTERE -
FIG. 13 presents influence on 3 points with an ungrounded center.
13 BN 7T H=(ERMRE » PLRE -

FIG. 14 is presented electric field strength above the resonator. Development of a spatial wave from the surface of the
resonator (lower graph), side view.

Bl 14 HHIR:BI EANESEE - RIR(SREAZERENERE (THAER) > AIRE -

FIG. 15 is the strength distribution over height, to a height of 0.03 mm , with influence on 3 points with an ungrounded
center.

15 RBESMHIEE » £ 0.03 XFE » HE=ERIERLKIEM -

FIG. 16 is impulse effect on two opposite points with ungrounded resonator center.

16 HEMEHEHRRAREER - BRI OKREH -

FIG. 17 is electric field strength above the resonator. Development of a spatial wave from the surface of the resonator (lower
graph), side view.

17 BHIRB LANESEE - HIFRBREZFENER (THAER) - AIRREE -

FIG. 18 is electric field strength on the surface of the resonator (lower graph, 2 = 0 ) and so on in layers above the surface:
0.1 mm; 0.2 mm; 0.3 mm,

18 ARIRVERE (TABER > 2=o0) RREAMLSEE : 0.1 mm;0.2 mm; 0.3 mm gyEIRERE -

FIG. 19 is electric field strength for the steady state, when using a resonator with a double-sided design, side view.

Bl 19 HEALHEREHIRSEN - BRETHNEISEE > AHRE -

FIG. 20 is electric field strength: (a) on the resonator’s surface; (b) at a distance of 0.1 mm above the surface of the
resonator; © at a distance of 0.2 mm ; (d) at a distance of 0.3 mm ; (e) at a distance of 0.4 mm ; (f) at a distance of 0.5 mm ;
(g) at a distance of 0.6 mm ; (h) at a distance of 0.7 mm ; (i) at a distance of 0.8 mm ; (k) at a distance of 0.9 mm ; (1) at a
distance of 1 mm ; (m) at a distance of 1.1 mm ; (n) of at a distance 1.2 mm ; (o) at a distance of 1.3 mm ; § at a distance of



1.4 mm ; ® at a distance of 1.5 mm ; (s) at a distance of 1.6 mm ; (t) at a distance of 1.7 mm .

20 BBIFBEE : (a) HIRBERE ; (b) HIRVERE LS 0.1 ZXKE ; (¢) 0.2 BKEE 5 (d) 0.3 ZKE ; (e)
0.4 ZXKE ; (0 o.5 FXKE ; (g) 0.6 ZKE ; (h) 0.7 ZXKE ; (1) 0.8 ZKE ; (k) 0.9 ZXKE ; ) 123K
B (m) 1.1 ZXKE; (n) 1.2 BXKE ; (0) 1.3 ZBKE ; (8) 1.4 BXRE ; (®) 1.5 BXKE ; () 1.6 BKE ; (V)
1.7 ZKEE °

FIG. 21 presents dynamics of changes in the strength of the field above the wafer.

21 2 MR LS HEEENENE -

FIG. 22 presents distribution of field strength E above the resonator from 0.28 to 14.18( V/m) with incident radiation at
2.4 GHz ;
22 BBR T 2.4 GHz ABEEST » #iRE L 751t 0.28 3 14.18(V/m) 1538 E 54 ;

2
FIG. 23 presents distribution of field intensity I above the resonator from 0.08 to 201.05 ( W/m ) with incident radiation

at2.4 GHz.
23 BERTTE 2.4 GHz ABIEEI T » SIRE F 51 0.08 7 201.05 (W/m?) gyimasres 1 534 -

FIG. 24 presents simplified versions of planar projections of the spatial structural-holographic self-affine matrix of the
resonator’s coherently transforming field response.

24 BT ERSBHETEIRSERNZERSIER S B RLUEMENFERFM{EhRA

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
BEE MG IEEAEREA

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

At 75 B R B AN E BRI SR A 2 8 5 (RN EMAEEE

Holography (from ancient Greek: 6dos - whole, ypa ¥w - I writing) 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.

2211 (FETHEEE : 60log- BEE > ypaen - BEE) ENMEMERS ——SHEKRNENERTT - HipIEE
e EZEERESENT - EREHRETEELETIEE » I—BERRAENEHESERAEER/IVERN
4 EREEF BB MUSEBINEREIS -

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

RIBEARBEZ » TARAGSEERINNERESHEEFRR - #SEEBRENERS (BmMRg) -

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.

?%TEE%F/'?I*%T BZAMEREBAMRTIRE - MAEHRECHE - B BHARE L AT AR IRIE L 25 M B L1
A—H - ERNERRESETE -

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.

RIBEINFRE » SZEWRBMUES - WEMSHEERM > EEX—ERIESNS BIRBETNNSRE - FEMEN
R » RISRERH - EMEEROEHAREERM « #R0E  SFRRFEROE LTE2HEE - MERIESER -



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

mfEHETRAEEFRGERE—ES K - iR - FHEIRERRE (B0 - RE (ThXR) - REEE
(FmE) RiFR (BEM) LE#HSREFRE - ARETSF

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.

SRPE—EBALESE  thAEHE B SREDGSIBATAEN - E—FEREMER R ERPEEERFEERNE
ﬁ% o

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 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.

ERSERER EE?)E%%ZIS%M\ﬁﬁﬂﬁﬂ—:]\%ﬁa%ﬁ%iﬁ%’fﬁ:Fﬁ/:‘:\‘.E’J EN > EAHEHESUWAZHETHN - EE
ke EENE REFERTEARREIERNGFENEY > EESBRSMEGEBRISNEERS - Bt
aEiRER T A BTRYIETE T E MRS ENMA T8 » ﬁﬁEEE’]iE\l{EEﬁH—:iﬂZﬁEJ’EFﬁEﬁ*ﬁﬂﬁ?ﬁﬁﬁelWE’]saﬁii
AR EIS R A8 TARRRRIEE ST -

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.

18T I5R58 RS B3 FE RERE R SR 23 A9 SRR LE TR - ElItt » B2 BHISHEE MR ENENERESEEN
%82 > RISZEMISHESRZ A EFRANERESNBRAETEN - EBEAE(FRNFTREMERRERSZN D AT
%> NMEESRRBEFEE » hESRE LIERMBUFEE -

FIG. 2 presents an image of a self-affine lattice fixed on a solid medium (FIG. 2a), and a photograph of the holographic
response resulting from the incoherent EM radiation’s interaction with the slit topological surface of the lattice (FIG. 2b).

B 2 BR T —EEEEERENE LNBEAMMEFRE (B 2a) - MRBAIFETERESNES FRERZEREHEE
ERFEENZEEREER (B 2b) -

It is known that coherence (cohaerens - in communication) is the harmonized flow in time and in space of several
oscillatory processes.

FRETA > 18F (cohaerens—7EEF) B SEIREZBIZEIFRMZERE LAIHHRRED -

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

MAF. —RAEERER - —RMNEES - BRAREREN > ENEEWRE MR 2B —MEEES - AR
EH S MREREMEERD - FE A MEEEERFER R ERERBIRES LARERTYE » URERERE
RN RIZE R RS HAVRBE T E[8] - ERRAMRBBUZMETHFRTAE - REEREENGAE T 48R
MRELEE > RIEsZIREAREET -

(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.

(BER) R&E - BRE (F) NBAMUERIFERE HRRERERE) K> BAE218T ; SHEUEREEE
1t > RIEAIEET -

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.

Fit > MEFE SHREEIREZEN—NMEBEFER - EHESNSHREERZERF > Er A EEEZER
FEMNARRHEES LIRERTYE (FRETYE)  AERFERERFAEZE[MESHNREBTE (ZE
BFE) - BEFEEREH - EETENMNEERAMERIVE -

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 (FIG. 3).

MR#AR ZESHETEENGFERERRERERAGE - ELERERRERIRES - LLAENFIFlol2(E
AAEBHTEIERAIGIEN SiC R F > ZSBREERREREEEBENBETESN (B3) -

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.
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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.

BRELEFENBTREHEERE - BRUBANRSESE > SEARENNZERRFLE - ASEERANENER
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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 selfaffine 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 ( £1, Y1), to a vector from point ( b1, b2 ) to point ( %2, Y2 ) is defined as:

AR BEUEBMERIRIRENZ A ELE - HHBRRERTERRE T SRR TEEME - EXRIA+ > B8
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Ty = anx1 + any: + b
Y2 = a1 + aznyr + by

System (1) can be represented as a matrix:

4 (1) IRTAIERE

b
T — [011 a2 1]
az ax» b

and illustrated in FIG. 4.
YNE 4 AT ©

Affine transformations can also define a rotation by angle a about the origin.
(PSSRt AIMNERMRERAFI0 > RREARES a AINEH -

After performing transformations representing the multiplication of points of the figure by the scale factor m1 = 2" and
rotations by an angle proportional to the coefficient M2 = 27 and overlaying the original drawing, we obtain the figure



shown in FIG. 5.
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The appearance of such a structure is presented in FIG. 6.

IE4SERYSMRANE 6 FRR -

Modeling. During the modeling, a stationary model and two-dimensional and three-dimensional non-stationary models
were analyzed.
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Stationary model. For the stationary case, the interaction of EM radiation waves with the wafer’s surface can be written as
follows:

AREE - HREREL > EHESNKASEARENEEFRTRTRAT ¢

O’E  0’E 2
+ =(h*—¢ (3) E
0% 0y? c
where k is the wave number, € is the wafer’s dielectric constant, w is the cyclic frequency, c is the speed of light; 7 is the
length of the radius vector, ¥ is the polar angle, E is the electric component of the strength vector.
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The following type of model was used during modeling:

BEARERERTUTHEMNER

0’E  0°’E

_ 2
a2 " - e ETD

where F is a function proportional to the strength of the radiation; r is the length of the radius vector, ¥ is a polar angle, a
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.

AERTERRED » BIERAHEHNEREERFREAERNBHTALEBER TR » R5EHRETHE
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The obtained modeling results, shown in the figures FIG. 7 and FIG. 8, 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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Non-stationary model. The fractal served as the foundation for building the mathematical model.

IFREEE - PEBELERURBERNER -

The rings on the surface are grooves about 1.3 microns deep and 1# M wide. The minimum distance between the “grooves”
is 1 m_ 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.
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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.

Fit > £REBRED > BERAMEFNETERSEPE NEE) > MIEEMEE - EEBNMCER FERFER
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Non-stationary two-dimensional model. In this case, the mathematical model looks like this:
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where D and a are coefficients, F is the electric field’s strength, £ and ¥ are coordinates, and ¢ is time. The discharge
criteria is implemented as follows: if |E| > Erp, then E = 0.

Emmuazu%sa EATIBGE » « MY AEE ¢ B - REREEROT 5B >Ep ;A 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 selfaffine
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.
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The results of the calculations for the two-dimensional model (5) are given in the figures FIG. 9 and FIG. 10. FIG. 9 shows
distribution of strength F across the wafer’s surface under the steady state; various projections. FIG. 10 shows

ZHIER (5) MFTEERUE FIG. 9 #l FIG. 10 Fik © FIG. 9 B TIBRE TRERERE F N9 ; S1ER
8 ° FIG. 10 BT

distribution of the amplitude’s spectral power density on the wafer’s surface through time > test. Amplitude is presented in
FIG. 10a, phase - in FIG. 10b.

eeEIREIRIGAVSESE TR Z ERERFRE > A2 - HRiER FIG. 10a » UfHR FIG. 10b °

For comparison, the result of the experiment while illuminating the wafer’s surface (illuminating the surface of the
resonator’s wafer by a halogen lamp) is presented in FIG. 11. The figure clearly shows a luminous “scaly” dome (hologram),
similar to the results of a computational experiment.
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Non-stationary three-dimensional model. A three-dimensional model was considered:
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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 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 VY with the



origin at the center of the resonator and the z-axis is orthogonal to this plane (FIG. 12).
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Impulse effect on three opposite points with an ungrounded resonator
Rt EE IR 2R ¥ = [ R E 1 A

center. Result of modeling with an impulse effect on three points positioned at an angle of 120° from each other (FIG. 13).

FRuly - W= EHRLERY 120° AEMEIREMREERANERER (B 13) -

The graphs of the distribution of the electric field strength above the resonator in the figure FIG. 14. Development of a
spatial wave from the surface of the resonator (lower graph) is provided by the side view. The graphs were made for heights
z above the surface of the resonator, from z = 0, lower graph, to 2 = 0.02 mm for the last, upper graph. The wave
attenuates after a height of 0.02 mm .
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The figure FIG. 15 also illustrates the strength distribution over height, to a height of 0.03 mm , with influence on 3 points
with an ungrounded center.

FIG. 15 tBRTEESHIERE » E 0.03 X SE » B2E=(AEEhrhVE -

Impulse effect on two opposite points with ungrounded resonator

HImER R B FEARE S - BRI AR IR

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 (FIG. 16).
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One of the modeling results is presented in FIG. 17 where electric field strength above the resonator is shown. This shows
the development of a spatial wave from the surface of the resonator (lower graph), side view. The graphs of the

Hp—ESERHERERE FIG. 17> RSB LHFNEIHEE - BERT 7 RFARBZREZRLENHZERR (T
HER) - fIRE - BXR

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 2 = 0.2 mm for the last, upper graph. The wave attenuates above a distance of 0.2 mm .
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The figure FIG. 18 also illustrates the strength by height in the same sections from different positions. Electric field strength
on the surface of the resonator (lower graph, z = 0 ) and so on in layers above the surface: 0.1 mm ; 0.2 mm; 0.3 mm,
When z > 0.2 mm, the wave decays.

18 AFERR T ARMEHRSETRESEEEMEE - HiRRERE (THER> z=0) NEIHEE > UKk
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Above the coordinate z = 0.2 mm, the electric field strength becomes very small. The figure shows that it extends in
breadth and the strength magnitude drops sharply with distance from the origin.
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Impulse effect on two opposite points with grounded resonator center

AREE AR iRt FE IR AR P O RO R (EIAE 213

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. The figure FIG. 19 presents the results of the calculation for the steady state,
for a side view.

MRSEE - R T RSB EENERR I BESHAREELENEE - B FIG. 19 B TEETH
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The figures FIG. 20 from FIG. 20a to FIG.20t present the same result layer by layer for heights from 0 mm to 1.7 mm above
the resonator’s surface.

FIG. 20 i FIG. 20a %l FIG. 20t 2 RI2R T #EIRBERE LS o BXKE 1.7 EXEENSEER -

The figure FIG. 21 presents the results of modeling using a threedimensional non-stationary model (6), i.e., dynamics of
changes in the strength of the field above the waffer. The upper left figure is time moment 1 . The middle left figure is time
moment 2 . The lower left figure is time moment 3 . The upper right figure is time moment 4 . The middle right figure is
time moment 5, and the lower right figure is time moment 6.
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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 FIG. 22 and FIG. 23. 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. FIG. 22 shows distribution of field strength E above the

resonator from 0.28 to 14-18( V/m) with incident radiation at 2.4 GHz. FIG. 23 shows distribution of field intensity I over
2
the resonator from 0.08 to 201.05 ( W/m ) with incident radiation at 2.4 GHz .
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Thus, the self-affine surface topography transforms the radiation incident on it into a coherent form, even for a wide range
of frequencies.

Fitt > BEMKRERRISRGEE LARSHERSETER  MEERRREEATEWL -

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.
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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:
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coherent transformers that harmonize the interaction of several wave fronts;
BETREA ZER BB EEFRIE T2 B2 ;

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.
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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.
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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
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external impulse, causing changes in the molecular structure that gave rise to it, making it possible to have a targeted effect
on the biological object.
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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 transformer 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.
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The essence of the claimed method is as follows.

FRE2RAGENAEUT -

The method for protecting biological objects from the negative influence of technogenic EM radiation in a wide range of
frequencies, which includes creating 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 (hologram), using a fractal-matrix coherent transformer
to create the field.
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The coherent transformer used is a self-affine lattice (resonator), formed from circular topological lines, creating a slit-like
raster.

FHERANETERBE-EBAMNEE (GERSS) > AEFREREN > FERIRERIHE o

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.
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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.
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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, ¥ = 1..7 is the number of
circuit elements.

Hp XY, Z, N 2B AMERARNSITEE > k= 1..n EBRTHOBE -

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.
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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 fractalmatrix
schematization, which causes the system to respond. Such counterharmonization 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].
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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 structuralholographic construction, fixed on a solid medium and
formed from annular topological slit-like lines that create a raster (RF Patent No. 2231137, No. 2217181, No. 2284062).
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The figures FIG. 24a and FIG. 24b show simplified versions of planar projections of the spatial structural-holographic self-
affine matrix of the resonator’s coherently transforming field response.
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The coherently transforming resonator can be made in various embodiments, depending on its location, and be directly on
the BO (attached to clothing, hung from a cord, etc.), near the biological object BO (for example, in the same room),
attached to the source of technogenic EM radiation (mobile phone, computer, home appliances, etc.) or be between the BO
and the radiation source.
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The proposed 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
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communication systems. This method makes it possible to protect a biological object from the negative influence of
broadband EM radiation.

LA ESREAREEMERZRIAEHMEHNEEDE

The claimed method has no analogues and can be used in the daily life of a person that exists among a large number of
electronic devices emitting an EM field.
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CLAIMS 1EFIERK

The method for protecting a biological object from the negative influence of technogenic electromagnetic radiation in a
wide range of frequencies, characterized in that it includes creating around the biological object or between the biological
object and the source of technogenic electromagnetic radiation a special electromagnetic field in the form of a fractal
coherent matrix.

—ERARFREEMERZRIMEEHENERREEARETENAE  ESEREEEEMEARESEE
BTt B HEESE < MRIE A ELS - ZEMIS 2RSS A8 TR -

The protection method according to claim 1, characterized in that the field is created using a fractal-matrix coherent
transformer which is a self-affine lattice of annular topological lines creating a slit-like raster.

RIBENER 1 FRARERE > HEBERZISEMN A SR EMEET2IRRRIEN » ZERB[BE—IEHRRRA
BRERE R B RS T > FERIREE SR -

The protection method according to claim 1, characterized in that the coherent transformer forms an electromagnetic field
in the form of a spatial holographic matrix.

RABHERIER 1, characterized fRuiy (R /3% » HAETERBTMEM2 SEER N THIE -



The protection method according to claim 1, characterized in that the transformer’s electromagnetic field transforms the
technogenic electromagnetic radiation into the form of a spatial coherent matrix of harmonized electromagnetic wave
superpositions.

RIBERER 1 FRlpVRERSE - HIFSERSHRBRNERISIE Rt SRS SRS 2= EA T EMER RIS
ERGREM

The protection method according to claim 1, ¢h aracterized in that depending on the nature of the negative influence,
different options for placement of the coherent transformer are used: on a biological object.

*ETFE*UE‘R 1, ch Frfip{RET % - HEBERRBEEEHENME - RATENETHRINESER : R
cXy)) A

The protection method according to claim 1, ch aracterized in that depending on the nature of the negative influence,
different options for placement of the coherent transformer are used: on a source of technogenic electromagnetic radiation.

RIBEFIZER 1, ch FRfp0RE S 2% > EFRERRBEES ZNME > RATEMNETERBUESER : BR
Rifrit EhEsEL
The protection method according to claim 1, ¢h aracterized in that depending on the nature of the negative influence,

different options for placement of the coherent transformer are used: between a biological object and a source of
technogenic electromagnetic radiation.

RISERIER 1 ch A RE S % > HESERRESESENNE - KETANETERBKESR : BR
ERSEARTIE BHIRSNRZ A -

AMENDED CLAIMS {&1E1&RITEFIZE R

received by the International Bureau on 01 October 2020 (01.10.2020)

2 2020 £ 10 B 1 B (01.10.2020) HEIEFIER

The method for transforming an electromagnetic radiation in a range of frequencies, characterized in that said
electromagnetic radiation is transformed into the coherent electromagnetic radiation.

—REE—EEREENBRERESRNGE  AFBERSR I EHES SR AATERES -

The method according to claim 1, characterized in that the electromagnetic radiation is transformed using a fractal-matrix
coherent transformer, which is an electromagnetic field formed by a self-affine lattice of annular topological lines creating a
slit-like raster.

RIBIEFIZK 1 FRRAYSIE - ESEAER - FIRSFEMEET 2R3 REWES - ZERRHHRRRAERE
B REF RV ELLS - 2SRRI AR -

The method according to claim 1, characterized in that the coherent transformer is an electromagnetic field in the form of a
regular spatial holographic matrix.

RIBIEFIZSK 1 FRRAYSIE - EEEAER - ZETERBI5RAZERZ BEMRANERS -

The method according to claim 1, characterized in that the transformer’s electromagnetic field transforms the
electromagnetic radiation into the form of a spatial coherent matrix of harmonized electromagnetic wave superpositions.

IRABRERIZESK 1 FRIAY 7SI » BAFEER » %S MR ERISS EMEN SRS T M8 TR XIS EHOR
2 -

The method according to claim 1, characterized in that the placement of the coherent transformer, providing said formed
electromagnetic field, is used: on a biological object.

RIBEFER 1 FRlieV75E > HFHER R A EISE T 2R BN EVERREM R

The method according to claim 1, characterized in that the placement of the coherent transformer, providing said formed
electromagnetic field, is used: on a source of the electromagnetic radiation.

RIBEFIE KR 1 FRAEANTS0E » BASETER Al iR AR A2 R EREHAVE T EHRBNNEMLEAR : RENRTHEH
/EJ:°

The method according to claim 1, characterized in that the placement of the coherent transformer, providing said formed
electromagnetic field, is used: between a biological object and a source of the electromagnetic radiation.



RIBENER 1 FRlieN75% » HFSERFTAR R A EHISE T 2IRBNREMERR : EREVRNRE
iR IR 2 A -

The method according to claim 1, characterized in that the range of frequencies of the electromagnetic radiation is from
2,4Ghz t0 28 Ghz.

IRIFEAIER 1 Rt - HSBEREHMESINERER A1 2,4Ghz E 28 GHz -

The method according to claim 1, characterized in that the electromagnetic radiation to be transformed into the coherent
form is a technogenic electromagnetic radiation emitted by any technical devices and systems.

RIBHEFIZER 1 RS E - EFBERGTERSBTEANEREN AREORNRER RARMBEHOALE
HRSY

Statement under Article 19(1)

RIESE 19()ERIEEA

In view of the PCT INTERNATIONAL SEARCH REPORT Office Action, amendments for the CLAIMS are being proposed.
R PCT BEIFf RIS AITE » IRERHEEFERIEBLE -

The independent Claim 1 now defines a method of transforming the electromagnetic radiation (electromagnetic field) in a
range of frequences into a coherent electromagnetic radiation. The observed deficiences and unclear terms were removed
from claims in order Claim 1 to describe the method as a technical solution to transform an electromagnetic radiation
(electromagentic field) in a range of frequencies into its coherent form of the frequency-amplitude spectrum.

BUENER 1 IRER T —EF—EEREEANERIES (BHIS) BEAETERENNSE - HEEFE
R 1 HREZ A A R —ERMRAL R > SEHES (Fii5) £ EARERENBIRAHER-RIGHNETI
N > CRBRBRRIVERRE K AIAHEAE -

The claims 2 to 7 were amended to remove unclear and non-technical terms that have been identified in the International
Search Report.

EHNER 2 Z 7 E2IE > MFRERFERRSPE LA RIERMIERAE -

A new Claim 8 has been added, in order to define the range of frequences 2.4 — 28 GHz of the electromagnetic radiation to
be transformed.

FIZT 58 8 IRMEFIER » MERFBIATHIESAISAREE 2.4 — 28GHz -

A new Claim 9 has been added, in order to define a particular type of electromagnetic radiation to be transformed which is
emitted by technical systems and devices, otherwise known as technogenic electromagnetic radiation.

FIET 5 o IREFER » MER— BN ERENEMIEY - ZEHBAXMARNRERY > THAHALEMIE
5o
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