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1. pOSHOBCIOIL)KeHHH Ta BI/IHpOMiHIOBaHHH iMHYJII)CHI/IX CUTHAJIiB B I,HieJICKTpI/I‘-IHI/IX XBUJIEBOAX

2. Propagation and radiation of pulse signals in dielectric waveguide

Pedepar:

1. O6'exT mocnimxeHHs: Qi3nyHi porecy, o BifOyBalOTHCS IIPYU PO3IIOBCIOMIKEHH] iIMITyJIbCHOTO CUTHATTY Y
BiIKPUTOMY [lieJIeKTPUYHOMY XBUJIEBOJi Ta BiJIbHOMY IIPOCTOPIi IIPU 30y IKE€HHI, PO3I10BCIOJIKEHHI Ta
BUIIPOMIiHIOBaHH] iMIIyJIbCHUX CUTHAJIB. MeTa: JOCIiI>KEHHS PO3IOBCIOIKEHHS IMITyJIbCHAX CUTHAJIIB Y
IieJIEKTPUYHUX XBUJIEBOJAX i BUIIPOMIHIOBaHHS HECTALiOHAPHUX €JIEKTPOMATrHITHUX CUTHAJIB 3 BiZKPUTOIO KiHIA
IlieJIeKTPUYHOTO XBUJIEBOY. MeTOIi: OCHOBHUM METOIOM JOCJIiIPKEHHs € MeTOH, MOJ0BOro 6asucy. HoBusHa: 3a
IIOTIOMOTOI0 METOly MOJIOBOTO 6a3UCy BIEPILE JOCIIKEHO PO3IOBCIOI)KEHHS IMITyJIbCHUX CUTHAJIIB Y BIIKPUTUX
IieJIEKTPUYHUX CTPYKTypax; ylepile IPOJeMOHCTPOBAHO MO €Heprii 30yIKeHOI iMITyIbCHOI XBNUJIi B
IlieJIEeKTPUYHOMY XBUJIEBO/Ii Ha Pi3Hi YACTUHU: YACTUHY, 1O NOUIMPIOETHCS BCEPENVHI Ji€JIeKTPUYHOTO CTPUKHSA 3i
IIBUJIKICTIO CBiTJIa B [i€JIEKTPUKY (XBUJIEBOJIHA XBUJIS1); YACTHHY, 11J0 BUTIPOMIHIOETHCS Y BiJIbHUI IIPOCTIp 3
XBUWJIbOBUM (PPOHTOM OJIM3BKUM [0 CPEPUIHOTO (BUNIPOMiHEHA XBUJIS) TA YACTVHY, 1O NOMHUPIOETHCS B3LOBX
IIOBEPXHI J1i€JIEKTPUYHOTO CTPYDKHS 3i IBU/KICTIO CBiTJIa y BiIbLHOMY IIPOCTOPI (iMIy/7IbCHA MOBEPXHEBA XBUJISI) TA

CTBOPIOE BCEPEIMHI MlieJIEKTPUKa NIePEABICHUK TUITY BUIIPOMIHIOBaHHS Y€PEHKOBA; 3a JOIIOMOTOI0 METOLY



Y3rOIPKEHHSI MOJl, 3aCTOCOBAHOr0O B YaCOBil 00J1aCTi, pO3PAaxOBaHO iMIIyJIbCHE BUIIPOMIHIOBAaHHS OiKOHIYHOI aHTEHU
(mocmimkeHo 3MiHy 4acoBoi GOpMHU BUIIPOMIHEHOTO 110151 [T00JIM3y aHTeHU Ta Ha HeCKiHYeHHIl BifcTaHi Bif Hel) Ta
iMITyJIbCHE BUIIPOMiHIOBAaHHSI JlieJIeKTPUYHOI CTPUKHEBOI aHTEHY (BCTAHOBJIEHO 3aKOHOMIPHOCTI (POpMYyBaHHS
BUIIPOMIHEHOTO iMIIyJIbCHOTO XBUJIbOBOTO Iy4Ka [100JIN3Y aHTEHM); yIIEPIIE BCTAHOBJIEHO, IO IPY NaJiHHi
imnysabcHoi E-XBUJjIi Ha NOBEPXHIO IPOBIIHOTO CepelOBUILA Y XBUJIEBO] Bi10yBAa€ThCS NIEPEMILLIEHHSI iMITyJIbCHO]
XBUJIi 06'€MHOTO 3apsly BrJub CEpPeoBUINa, a TAKOXK YaCTUHA iMITyJIbCy 3i CIIEKTPOM Ha 4aCTOTaX GJIM3bKUX 10
KPUTAYHOI 4aCTOTH XBUJIEBOLY 30YIPKy€e IIOBEPXHEBY XBUJIIO HA IPaHULLi CEPEIOBUILA, JEKPEMEHT 3aracaHHs sIKOi
MOXX€ BiIPi3HSTUCS Bifl, IEKPEMEHTY 3racaHHs XBUJIi 06'eMHOro 3apsay. CTyliHb BIIPOBA/I)KEHHSI: IIJIaHY€EThCS

BIIPOBa>KeHHSI. ['ay3p BUKOpPUCTaHHS: paniiodi3uka Ta eeKTpoHiKa.

2. The object is physical processes that occur during a pulse signal propagation in open dielectric waveguide and in
free space during excitation, propagation, and radiation of pulse signals. The purpose is investigation of the pulse
signals propagation in dielectric waveguide and radiation of non-stationary electromagnetic signal from open end
of dielectric waveguide. Mode Basis Method was applied. The new results are the following: for the first time with
the help of mode basis method propagation of pulse signals in open dielectric structures was investigated; for the
first time it was shown that energy of excited pulse wave in dielectric waveguide is divided into some parts:
propagating inside the dielectric rod part with the speed of light in dielectric (guided wave), radiating in free space
with wavefront close to spherical part (radiated wave), and propagating along the dielectric interface part with the
speed of light in free space (pulse surface wave), that creates inside the dielectric rod radiation like to Cherenkov
radiation; with the help of mode matching method used in time domain pulse radiation of bi-cone antenna
(waveform of the radiated field is investigated close to antenna and at infinite distance from it) and dielectric rod
antenna (mechanism of radiated pulse wavebeam formulation close to antenna is defined) were calculated; for the
first time it was shown that during pulse E-wave diffraction on lossy medium interface in waveguide there is
propagation of pulse charge wave deep into lossy medium, also part of the pulse signal with spectrum close to cut-
off frequency creates surface wave on the medium boundary with damping decrement is not equal to damping
decrement of pulse charge wave. Application extent: the results are planned to be applied. Application field:
radiophysics and electronics.
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