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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PyOPHK: 29.35

Tema guceprarii:
1. AHasi3 i CUHTE3 XBUJIEBIIHUX €JIEMEHTIB NUCIIEPCIHUX KOMIIPECOPIB €JIEKTPOMArHiTHUX iMITyJIbCiB

2. Analysis and synthesis of waveguide elements of dispersive compressors of electromagnetic pulses

Pedepar:

1. MeTta po60Tu — CTPOTU eJeKTPOIUHAMIYHII aHai3 epexinHuX MPOIECiB, 0 MOB'sI3aHi 3i CTUCHEHHSIM
€JIEKTPOMAarHiTHUX iMITyJIbCiB JUCIIEPCIIHUMU XBUJIEBITHUMY €JIeMEHTaMU Ta MOJI€JIbHUI CUHTE3 HOBUX
[IPOTOTUIIIB TaKMUX €JIEMEHTIB i3 I[ikaBUMU 7151 3aCTOCYBaHHS xapakTepuctukaMu. O6'eKTOM AOCTiIKeHHS €
nepexifiHi IpoLecy NpU NOUMPEHH] €JIEKTPOMArHiTHUX XBUJIb Y CEPENOBUIILAX | XBUJIEBOJIAX i3 IUCIIEPCiel0
rpyHoOBOi MIBUAKOCTI. METOIM IOCIIIKEHHS: METO, HETIOBHOT'O PO3IO/iITy 3MiHHUX, METOJ, iIHTETPaJIbHUX
[I€pEeTBOPEHb, METOJI, TOUYHUX MOTJIMHAIOYMX YMOB, METO], KiHIIEBMX Pi3HULb B YACOBill 00J1aCTi, METOZ, OOEPHEHHS
XBUJIbOBOrO GpOHTY.Te€opeTHYHi pe3ynbTaTh: JOBEIEHO, 0 allPOKCHMMALlis 3aKOHIB MOLYJIALIl BXiIHAX CUTHAJIB 10

aMILIITYZi Ta YaCTOTi He [IPU3BOAUTD [0 PAAUKaIbHOI 3MiHM (OPMU CTUCHYTOrO iMIIyJIbCY Ha BUXO[li, PO3B’513aHO



33/1a4y CTUCHEHHS HaAmupokocmyrosoro EMI y nyiianapHOMY IiesIeKTpUYHOMY XBUJIEBOZ], 10 OYB 3B€PHYTUI Y
CIIipaJb, CTPOTrO IIPOaHai30BaHO CTUCHEHHS ONTHYHUX i iHppadepBoHuX EMI B 6e3mexHoMy 00’emi. HoBuzHa: 6y1o
3alIPOIIOHOBAHO Ta Peajli30BAaHO ABa HOBI MiIXOAH, O NO3BOJISIIOTh PO3IJISIIATU IBOBUMIPHI TI0YAaTKOBO-KPANOBi
3afaui 7151 ~-TI0JISPU30BAHUX XBUJIb, IO MOLIMPIOIOTHCS Y «BIIKPUTUX» 00JIACTSIX NEKAPTOBOTO IIPOCTOPY Ta y
BUTHYTUX Y -IUIOLIMHI Bipi3Kax IJIOCKO-TIapajeIbHUX METAJIEBUX i [IJIAHAPHUX Ji€JIEKTPUYHUX XBUJIEBO/IIB.
CTyneHb yIpoBaJKeHHs: Pe3ysibTaTu poO0TH MOXYTh OyTH BUKOPUCTAHUMMU IIPY MiATOTOBL Ta IPOBEEHi
HaBYaJILHUX JIEKLiY y BUIIMX HaBYAJIbHUX 3aKJagax MiHiCTepCTBa OCBITH i HAyKu YKpaiHu, A€ AOCHiIKYETbCS
HAyKOBUM HAMpSIM i3 Tu@paxiii eJIeKTPOMATHITHMX XBUJIb B XBUWIEBIIHUX CUCTEMAX i3 JUCIIEPCi€l0 rPyNOBOi
mBunKocti. Chepa BukoprucTanHs: Pe3yspTaTy, OTpUMaHi y AuceprauiiiHiil po60Ti, MOXXyTb 6yTU BUKOPHUCTAHO IIPU
KOHCTPYIOBaHHI IUCIEPCIHHNUX KOMIIPECOPIB €JIEKTPOMArHiTHUX iIMITYJIbCIB [J11 CUCTEM 3B'S3Ky, pPazio- Ta

reoJloKallii, TPUCKOPEHHS 3apsIPKEHUX YaCTUHOK Ta iHIIMX ranay3el, e NOTPiOHI KOPOTKi Ta MOTY)XHI iMITyJIbCH.

2. The aim of the work is a rigorous electrodynamic analysis of transients associated with the compression of
electromagnetic impulses in dispersion waveguide elements and model synthesis of new prototypes of such
elements with interesting characteristics.The object of study is the transients in the propagation of
electromagnetic waves in media and waveguides with a group velocity dispersion. Research methods: method of
incomplete distribution of variables, method of integral transformations, method of exact absorbing conditions,
method of finite differences in time domain, wavefront reversal method.Theoretical results: it is proved that the
approximation of the laws of modulation of input signals by amplitude and frequency does not lead to a radical
change in the shape of the compressed pulse at the output, solved the problem of compression of ultra-wideband
EMI in a planar dielectric waveguide, which was turned into a spiral, strictly analyzed the compression of optical
and infrared EMI in infinite medium. Novelty: two new approaches have been proposed and implemented, which
allow to consider the two-dimensionality of initial-boundary value problems for -polarized waves propagating in
"open" regions of Cartesian space and in -planecurved segments of plane-parallel metal and planar dielectric
waveguides. Implementation: The results of the work can be used in the preparation and conduct of lectures in
higher educational institutions of the Ministry of Education and Science of Ukraine, which investigates the
scientific direction of diffraction of electromagnetic waves in waveguide systems with group velocity dispersion.
Scope: The results obtained in the dissertation can be used in the design of dispersion compressors of
electromagnetic pulses for communication systems, radio and geolocation, acceleration of charged particles and
other areas where short and powerful pulses are required.
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