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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.35.01

Tema gucepranii:
1. Indpakuisg iMIyIbCHOrO XBUJILOBOTO IIy4YKa Ha IPaHuLli po3[ily IBOX CEpelOBHUl i3 BTpaTaMu

2. Diffraction of impulse wavebeam on boundary of two mediums with lossy

Pedepar:

1. PoboTa npucBsiueHa JOCiIKeHHIO [TOIKNPEHHS] 0OMEXXEeHUX Y IIPOCTOPI iIMITyJIbCHUX €JIeKTPOMArHiTHUX IOJIiB
(momiB y XBUIeBOJIax Ta TPUBUMIPHUX XBUJIEBUX ITyUKiB), @ TaKOXK AUGPaKLii TaKUX I10J1iB Ha IJIOCKiN MeXXi po3niny
IBOX CEpPEeNOBUIL. 3a1a4i po3B’s13aHO METO-J0M MOJIOBOro 6a3zucy. OTpUMaHO B aHAJIITUYHOMY BUIJISI Y YACOBIl
06J1aCTi onepaTopy NOMKPEHHs Ta AUupPaKLii Ha IJIOCKiH rpaHuULi po37iNy ABOX CEPENOBUI 3 BTPaTaMu Ta 6e3
BTpar. [IpoaHasnizoBaHO IPOCTOPOBO-YaCOBUM PO3MOLiJ MIiIBHOCTI €Heprii i MBUIKOCTI MOTO-Ky HA TPaHULLi
PO31iy IBOX cepenoBull. JOCiI)KeHO XapaKTepUCTU-KU iMITyJIbCHOT'O XBUJIeBOro Iyuka (IXII), mo cTBopeHuit
CTpyMaMHU Ha alepTypi, 30Kpema BBELIEHO MOHSATTS 4acoBoro 1eHTpy IXI], mo onucye eHTp KpUBU3HU QPOHTY
iMmmysibcHOI xBuJi. Ha ocHOBI Mozi0-Boro poskiazanHs nois [XI1 3a 6eceseBUMu MO aMuy, IIOOYLOBAHO YU CEJIbHO-
aHaJIITUYHUM aJITOPUTM PO3PaxyHKYy 3amadi Audpakuii TpuBumipnoro IXI] Ha niBIIPOCTOPi 3 BTpaTamH, 110 A03BOJISIE

MOIE-JIbIOBATU XaAPAKTEPUCTUKU iMI'Iy.HbCHI/IX reopa,uapiB.

2. Propagation of transverse bounded impulse electromagnetic fields (such as waveguide waves and 3D impulse
wave beams) as well as diffraction of such fields at a plane interface between two (possibly lossy) media is



considered. The problems are treated with Mode Basis Method. In a closed form in Time Domain were obtained
the propa-gation operators for signals in waveguides with /without losses and the diffraction operators that
describe waveform transformation at diffrac-tion by a plane interface of two media. Spatial- Time distribution of
energy density and its flow speed for the diffraction problem is ana-lyzed. Some characteristics are investigated
for an impulse wave beam (IWB), which is produced by currents over aperture. In particular, the term time center
is introduced that describes curvature center of the radiated impulse wave front, and its behavior while
propagating is analyzed. Based on IWB fields expansion in integral over Bessel modes a new analyti-cal- numerical
algorithm was proposed for solving the problem of diffraction of a 3D IWB on a half space with lossy medium. The
problem can be considered as a model for ana-lyzing opera- tion of ground penetrating radars.
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