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Hucepraniito OpUCBAYEHO poO3poOIl MeTody, Mojener 1 3aco0iB
€JIEKTPOMArHiTHOTO  BHUIPOMIHIOBAaHHS  paJioyacTOTHOrO  Jiama3oHy 3
ONTUMAJILHUMH XapaKTePUCTUKAMHU HETEIUIOBOI J1i BIUIMBY Ha O10JI0T14HI 00’ €KTU
(BO).

AHal3 SIKICHMX 1 KUIBKICHUX  XapaKTePHUCTHK  EJICKTPOMAarHiTHOIO
nonst (EMII) 3 HeremnoBuM BruimBoM Ha bBbO [103BOJIMB PO3pOOUTH MOJECIb
ra3opo3psiiHOTO  JpKepena 30y/DKeHHS MIMPOKOCMYTOBOTO — BUIPOMIHIOBAHHS
pamioyacToTHOro miama3oHy. [IpoBeneHO OIHKY TapaMeTpiB Tra3opo3psaHOrO
poLecy.

3anponoHOBaHO METOJ (hOpMYyBaHHS €JIEKTPOMATrHITHOTO BUIIPOMIHIOBAHHS
(EMB) panio4acToTHOTO Aiana3zoHy 3 HETEIJIOBUM BILIMBOM.

3 ypaxyBaHHSIM XapakKTEPUCTHK PO3PSAHOTO JIAHIIOTA 1 KOHCTPYKTHBHO-
TEXHOJIOTIYHUX TMapaMeTPiB PO3PSATHUKA JTOBEJCHO, IO ICKPOBHM PO3PST MOXKE
OyTH BHKOPHUCTAHHMM B SIKOCTI JKepena IIHMPOKOCMYTOBOTO €JIEKTPOMAarHiTHOTO
BUITPOMIHIOBaHHS CJIa0KO1 IHTEHCUBHOCTI Y BUTJISIZII CUTHALY THITY «(IIIKep-TITyM.

3anmpornoHOBaHO MOJENh HIUPOKOCMYTOBOTO BHUIIPOMIHIOBAYa, /i€ B SIKOCTI
MEPBUHHOTO JDKEpesia BUIIPOMIHIOBAHHS BHOpPAHO KOAKCHAIBHY CHCTEMY
eNekTpoaiB po3psaHuka (30yanuka EMII), a HampaBnsrouy (yHKIIIO BUKOHYE

TIENeKTPUYHUMA CTPUKEHD (AaHTEHA).



3a pe3yibTaTaMd MOJICTIOBAHHS 1 3 YpaxyBaHHSAM €KCIIEPUMEHTAIbHUX
JaHUX 3alpONOHOBAHO METOJUKY PO3PaxyHKy 1 J000py ONTHUMAaIbHUX
KOHCTPYKTHBHO-TEXHOJIOTIYHMX TapaMeTpiB BHUIIPOMIHIOBAUiB 3a JOMOMOTOIO
(dbpakTaJIbHOTO aHATI3Y.

TeopeTnyHi Ta  eKCIEpPUMEHTaJbHI JaHHI  JO3BOJWIA  PO3POOUTH
pamioTeXHIYHUN TIPUCTPid, skui reHepye Hu3bkoinTeHcuBHI EMII HY — KBY
Jiama3oHy 3 HETEIUIOBUM BIUTMBOM Ha bO, mapaMerpu sKOTO HE MEpPEBUIIYIOTH
JI03BOJICHHX PIBHIB KUIBKOCTI TMOTOKY €HEprii B MIKpOXBHJIHOBOMY JIiala3oHi s
Takux KpaiH, gk CIIA, €Bpocoro3, YkpaiHa.

Po3po6ieH0 METOAUKY eKCHEpUMEHTAIbHUX JOCHIKEHb O10CEHCOPHUX
OPUCTPOIB MpU il BUINPOMIHIOBAHHS 3 3aJlaHUMH  EJIEKTPOMArHETUIYHUMU
XapakTepucTukamMu.  BcTaHoBieHO  e(EeKTHUBHICTH  POOOTH  PO3POOJIEHOTO
pPaaiovyacTOTHOTO TPHUCTPOI0 Ta BHUSABICHO MOXIJIHMBICTh 3aCTOCYBAHHS IS
ijgecnpsMoBaHoi Moaudikallli 610710riyHUX Moka3HuKiB bO.

Po3po6neno 3aci0 QopMmyBaHHS €JIEKTPOMArHITHOTO BHUIIPOMIHIOBaHHS
pPaaioyacTOTHOTO Jiana3oHy 3 HETEIJIOBUM BIUTMBOM. PamioTeXHIYHHI MPUCTPIi,
OpUHIMO  Jii  skoro  0Oa3yeTrbcsi Ha  (OPMYBaHHI  €JIEKTPOMArHITHOTO
BUIIPOMIHIOBaHHS 30Yy/KEHOTO MEPIOJAMYHUM IMIYJIbCHUM Ta30BUM PO3PSAIOM B
KAOKCHAJIbHIM CHUCTEMI €NEKTPOIIB HABAaHTAXXCHHUM Ha JIENEKTPUYHY CTEPIKHEBY
anteny ([ICA) moxxe OyTH 3aCTOCOBAaHMI JJisl OTPUMaHHS HOBUX 3HaHb IOJIO Jii
Hu3bkoinTeHcuBHUX EMII Ha BO, saxi MOXyTh OyTH BUKOpHCTaHI, SIK JUIS
YAOCKOHAJIEHHS METOJUK JIIKyBaHHS, Tak 1 PO3pOOKYy Ta CTBOPEHHS HOBUX

METOJIMK 1 paJIIOTEHUYHUX IPUCTPOIB PI3HOTO MPU3HAUYEHHS.

Ki104yoBi _cjoBa: pajioTeXHUYHUN TPUCTPIN, €JIEKTPOMAarHiTHE TIoJe,

HU3bKOIHTEHCUBHE BUIIPOMIHIOBAHHSI, ICKPOBUH PO3PS, AiCICKTPUYHA CTPUIKHEBA

aHTEHa, BUTIPOMIHIOBAY.



ABSTRACT

Voloshyn Yu.A. Method, models and devices forming radio frequency
electromagnetic radiation from the nonthermal effects. — Qualifying scientific work
on the rights of a manuscript.

Thesis for a Candidate Degree in Engineering (Doctor of Philosophy) in
specialty 172 — “Telecommunications and Radio Engineering”. National
Aerospace University “Kharkiv Aviation Institute”, Kharkiv, 2021.

The thesis is devoted to developing methods, models and devices, radio
frequency electromagnetic radiation with optimal characteristics of non-thermal
effect on biological objects (BO).

Analysis of qualitative and quantitative characteristics of electromagnetic
fields (EMF) from nonthermal effect on BO allowed to develop a model of gas-
discharge source of excitation of broadband radiation of radiofrequency range. The
parameters of the gas-discharge process have been estimated. A method for
generating electromagnetic radiation (EMR) of radio-frequency range with non-
thermal influence has been proposed.

It is proved by taking into account discharge circuit characteristics and
design and technological parameters of gas-discharge device that spark discharge
may be used as a source of broadband electromagnetic radiation of low intensity by
means of "flicker-noise" type signal.

There is suggested a model of broadband radiator where coaxial electrode
system of arrester (EMF exciter) is selected as a primary radiation source, and
dielectric rod (antenna) acts as a guide function.

Based on the results of modeling and experimental data, a method of
calculation and selection of optimal design and technological parameters of the

radiator using fractal analysis has been proposed.



Theoretical and experimental data made it possible to develop a
radiotechnical device generating low-intensity EMF of LF - EHF range with non-
thermal effect on a CU, the parameters of which do not exceed permissible levels
of energy flow in the microwave range for such countries as the USA, the
European Union and Ukraine.

A method of experimental research of biosensor devices under the action of
radiation with the given electromagnetic characteristics was developed. The
effectiveness of the developed radio-frequency device has been established, and
the possibility of application of purposeful modification of biological parameters
of the CU has been revealed.

The means of formation of electromagnetic radiation of radio-frequency
range with non-thermal influence has been developed. The radiotechnical device
which operating principle is based on forming of electromagnetic radiation excited
by periodic pulse gas discharge in the caoxial electrode system loaded on the
dielectric rod antenna can be applied for obtaining of new knowledge about the

action of low-intensity EMF on BO, which can be used.

Keywords: wireless devices, electromagnetic field, low intensity radiation,

spark discharge, dielectric rod antenna, radiation.
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