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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.35

Tema guceprauii:
1. MogenoBaHH4 i aHaIi3 IPOLECiB NACUBHOI Ta aKTUBHOI KOMIIPECii €/IeKTPOMAarHiTHUX iMITYJIbCiB

MiKPOXBUJILOBOT'O i OIITUYHOTO Jialla30HiB

2. Modeling and analysis of processes of passive and active compression of electromagnetic pulses of microwave
and optical bands

Pedepar:

1. Y nuceprauii BupilleHO akTyasbHy IIpobieMy I0O0YyA0BYU CTPOTHMX MaTeMaTUYHUX MOJesiell epexiiHUX MPOoLeCiB,
110 BiIOYBAIOTHCSI il 4ac IaCUBHOTO (OUCIIEPCiiiHOr0) ab0 aKTMBHOTO (PE30HAHCHOT0) CTUCKAaHHS
€JIEKTPOMAarHiTHUX iMITyJIbCiB. OG’€KTOM IOCTIIKEHHS B AMCEPTALiliHill po60Ti 6y/I1 MpoLeC MOMMUPEHHS i
PO3CisSIHHS €JIEKTPOMArHiTHUX XBWIb Y AUCIIEPCIMHNX HANIPSIMHUX CTPYKTYpax Ta B PE30HAHCHUX CTPYKTypax,
€JIEKTPUYHI NapaMeTpU SIKMX MOXKYTb 3MiHIOBAaTUCS Y Yyaci. MeTor poboTu 6yJia nobyoBa CTPOrux Ta e(PeKTUBHUX
IiAXOiB 1O BUPilIEeHHS Ipo6JieM, 10 BUHUKAIOTH I1if] Yac aHaji3y Ta CUHTE3y NaCUBHUX i aKTUBHUX KOMIIPECOPIB
EMI Ta BUBU€HH4 32 iX JONIOMOTroI0 (Pi3VKM NPOLECIB, 0 Peai3yloTbCs Y TAKUX MPUCTPOSIX. 17151 pO3Bsi3aHHS

IIOCTAaBJIEHUX y AUCepTalii 3a/1a4 BUKOPUCTAaHI CTPOri aHATUYHI Ta YUCeJIbHI METOIU — METO], OGEPHEHHS



XBUJIbOBOTO (PPOHTY, METO/], HEITIOBHOTO PO3iJI€HHS 3MIHHUX, METO]] iHT€rpajibHUX I1€PETBOPEHD, METO]], TOYHUX
[IOTJIMHAIOYMX YMOB, METOJ, CKIHU€HHUX Pi3HULIb ¥ YaCOBil 06J1aCTi, a TAKOK MaTeMaTUYHe MOJEJIIOBAaHHS 1

004U CII0BaNIbHUI €eKCIIEPUMEHT. B po60Ti pO3BMHYTO METO/ TOUYHHUX [TOTJIMHAIOYMX YMOB, SIKUI B CYKYITHOCTI 3i
CKiHYE€HHO-Pi3HULIEBUM METOOM J03BOJIMB €(PEeKTUBHO OYAyBaTU CTPOTi PO3B’I3KM BiITKPUTUX [TOYATKOBO-
KpaloBYX 3a7a4 €JIEKTPOAMHAMIKY 3 IOBIJIbHOIO TEOMETPIEIO [KEPEJI Ta PO3CiI0BayiB I10J1s. YIIeplle METO],
00epHEHHS XBUJIbOBOT'O (PPOHTY aJalITOBAHO JJIsl CTPOIOro MOZEJIIOBAaHHS TaCUBHOTO CTUCHEHHS EMI y
XBWIEBIIHUX TPaKTax 3 JUCIIEPCielo IPyNoBoi LBUAKOCTI. PO3p06s1€HO TIOKPOKOBY CXEMY MOJI€/IbHOTO CUHTE3Y
aKTUMBHUX KomIipecopiB EMI, B OCHOBY sIKOi IOKJIaJIeHO PO3B’sI3aHHS IOYaTKOBO-KPalOBUX 33]1a4, 10 OMUCYIOTh
tpaHcopmanii EMI y BinnoBigHNX eJ1eKTpoAHaMIYHUX By3JlaxX. Pe3ysibTaTy, 110 OTpMMaHi B AUCePTaLilHil poboTi,
MOXYTb OYTH 3aCTOCOBAHO IIpY KOHCTPYIOBaHHI KOMIIPECOPIB €JIEKTPOMAarHiTHUX iMITYJIbCIB.

2. An important scientific and applied problem of construction of rigorous mathematical models of transient
processes under passive (dispersive) or active (resonant) compression of electromagnetic pulses (EMP) was solved
in this thesis. The object of the study was the processes of propagation and scattering of electromagnetic waves in
dispersion guide structures and in resonance structures, whose electrical parameters can change over time. The
purpose of the work was to build rigorous and effective approaches to solving problems that arise during the
analysis and synthesis of passive and active EMP compressors and to study with them the physics of the processes
in such devices. Rigorous analytical and numerical methods were used - the time reversal method, the incomplete
separation of variables method, the exact absorbing conditions method, the finite-differences time-domain
method, as well as mathematical modeling and computational experiment. The exact absorbing conditions method
was developed. This method with the finite-difference method made it possible to effectively build the rigorous
solutions of the open initial-boundary value problems of electrodynamics with arbitrary geometry of sources and
scatterers. For the first time, the time reversal method was adapted for rigorous modeling of passive EMP
compression in guide structures with the group velocity dispersion. A step-by-step scheme of model synthesis of
active EMP compressors based on the solution of initial boundary-value problems describing EMP transformations
at corresponding electrodynamic units was developed. The results obtained can be applied in the design of
electromagnetic pulse compressors.
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