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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.35

Tema gucepranii:
1. TTons iMIyIbCHYX aHTEH Y JIIHIMHOMY Ta HEJIIHIMHOMY CEPEeoBUILAX

2. Field of Impulse Radiating Antennas in Linear and Nonlinear Medium

Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYEHO TEOPETUIHOMY OCIIPKEHHIO BJIACTUBOCTEN IMITyJIbCHOTO
€JIEKTPOMarHiTHOro MiKOCeKyHAHOI'0 Ta HAHOCEKYHIHOTO BUITPOMIHIOBaHHS B GJIVDKHI Ta IPOMIXKHIN 30HaX.
TemaTuKy Bciei po60TH MO>KHA OKPECJIUTY €JMHYM IiTXOAO0M [0 PO3B'sI3aHHS 337ja4 BUIIPOMIHIOBAaHHS Ta
IIpUIIMaHHS €JIEKTPOMArHiTHUX iMITyJIbCiB 3 ypaxyBaHHSIM e(eKTiB 6JIMKHbOI 30HU, SIKWI TOJISITa€e Y BiIMOBI Bif
CIIeKTPaJIbHUX [IePETBOPEHb Ta POOOTI B YaCOBill 06J1aCTi, 1110 LO3BOJISIE YHUKHYTU 10SIBU OJIMKHBOI 30HU, SIK
0COOJIMBOTO BUIIAIKY PO3B'si3aHHs. 3a1adi, IKMM [IPUCBSIYEHa poO0Ta, 371€61/1bIIOr0 PO3IJISIHYTO 3 allePTYPHUMU
AQHTE€HaMU iMITyJIbCHOT'O BUIIPOMIHIOBAaHHS SIK IKE€PEJIO N0JIs. YBara 0 6JIMKHbOI 30HM OOYMOBJIEHA JEKijIbKOMa
daxTopamu: epeKToM KOHIeHTpallil €Heprii anepTypHUMU iMITyJIbCHUMH aHTEHaMU y OJIMKHIN 30Hi, [0 CIIpUYNHSE
IIPOSIB C1aOKOHEJIiHIHYX e(eKTiB Ta BUKPUBJIEHHS (PPOHTY iMITyJIbCYy B 30Hi (POPMYBaHHS €JIeKTPOMAarHiTHOI XBUJII.
B po6orTi ynepie oTpuMmaHo NnepexifHy QyHKLi0 aHTEeHU iMITyJIbCHOTO BUIIPOMiHIOBaHH: K. Bayma B SBHOMY BUJi
Bif] IPOCTOPOBUX KOOPAMHAT TOYKM CIIOCTEPERKEHHA Ta Yacy. OKpiM LbOTrO, BpaXOBaHO HEJIHIIHY B3a€MOII0

[IOOJIMHOKOI'0 HAHOCEKYHIHOTO iMITyJIbCY 3 KEPPiBCbKUM cepenoBuiieM. OTpUMaHUN TEOPETUYHUH OPOOOK



BMKOPHMCTAHO [1J11 yIOCKOHAJIEHHSI METOAUKY BU1JIEHHSI KOPUCHO] iH(opMallii 3 iMIyIbCHOI HAJIIMPOKOCMYTOBOI
XBWJIi 3 ypaxyBaHHIM e(eKTiB 6IMKHbOI 30HM BUITPOMiHIOBaHHS. KJII040Bi cj10Ba: yacoBa 061acTh,
€JIEKTPOMarHiTHUH iMITyJibC, HaZl- IIMPOKOCMYTOBA €JIEKTPOJIMHAMIKA, KeppiBCbKa HEJIiHINHICTD, c1abka
HEJIIHIMHICTh, METOJ, €BOJIIOLMHUX PiBHAHDb, MAlIMHHE HABYaHHS, PEKYPEHTHI HEMPOHHI MEpEXi, TpuBaja

KOPOTKOYaCHA MaM'sTb.

2. Dissertation for the degree of a candidate of physical and mathematical sciences in specialty 01.04.03
Radiophysics. V. N. Karazin Kharkiv National University of the Ministry of Education and Science of Ukraine,
Kharkiv, 2020. The manuscript is a theoretical investigation of impulse ultrawideband electromagnetic field
properties in near and far radiation zones. The whole thesis topic is united by the same approach of radiation and
reception problems solving with an attention to near zone effects. The idea of the approach is to avoid furrier
transform and provide a solution in time domain. As the result the solution will not carry near radiation zone as a
spatial case of radiation. Most of problems considered in the manuscript have impulse radiating antenna as a
source of electromagnetic filed. The attention to near radiation zone is caused by energy concentration with
nonlinear interactions and impulse shape distortion. The analytical solution for the nanosecond electromagnetic
pulse radiation into nonlinear medium with near zone accounting was obtained for the first time. The circular
aperture is considered as a source of a single nonstationary electromagnetic pulse with Heaviside like time
dependency. The obtained analytical statement for e- filed intensity contains multiple integral over fast oscillation
function with Bessel function core. The integral was numerically calculated with explicit accuracy by
multidimensional quadrature rules of Simpson-Runge. The obtained statement of nonlinear filed intensity contains
integral coefficient, but the dependency from azimuthal angle and maximum magnitude are presented in closed
form. The statement allowed to observe time domain analogs of known nonlinear effects. Also, graphical analysis of
the statement performed. Moreover, the cubic nonlinearity was generalized to the case of weak polynomial
nonlinearity. The nonlinear propagation modeling does not include the influence of medium dispersion. The
obtained liner solution in closed form was applied to information transmitting and reception modeling. The
analysis and literature review faces out the near-far communication problem. The manuscript contains the
patented methodic of information extraction with near zone accounting. The methodic is based on usage of
topolectal separated on encoder and decoder physical neural network with long-short term memory as a
structural unit. Keywords: time domain, electromagnetic pulse, ultrawideband, Kerr nonlinearity, weak
nonlinearity, evolutionary approach, machine learning, recurrent neural networks, long-short term memory.
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