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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 41.19.21

Tema gucepranii:

1. PamioBUIIpOMIHIOBaHHS IPO30BUX PO3PSiB B aTMOCcdepax IyIaHeT

2. Radio emissions of lightning in the atmospheres of the planets

Pedepar:

1. O6'exT mocmimkeHHs — 6JMCcKaBKkU B aTMocdepax mnaHeT COHAYHOI cucteMu. MeTa aucepTaliiiiHoi po6oTu:
BCTAHOBJIEHHS] OCHOBHHUX XapaKTEPUCTUK Ta BUBHAYEHHS 4aCOBOi CTPYKTYPH PalioBUIIPOMIHIOBAaHHS OJINCKABOK B
atmocdepi CatypHa 32 JOIIOMOr0I0 3aC06iB Ha3eMHOI paziioacTpoHOMIi. MeTonu: MaTeMaTUiHi MeToA 06pOOKU
CHT'HAJIiB, METOIU PaZioaCTPOHOMIUYHUX crloCTepeskeHb. [IpakTuyHe 3HaueHHs: po3pobJieHi Iporpamu MOUIyKy Ta
aHali3y eJIeKTPOCTaTUYHUX Po3psifiB Ha CaTypHi BUKOPUCTOBYBATUMYThCS 1711 0OPOOKU JaHUX MalOyTHIX
CIIOCTEPEKEHDb CIIOPAAMYHOrO PalioBUIIPOMIHIOBAHHS IIJIAHET, OL/IbLI TOTO, BOHU MOXYTb BUSIBJISITU Ta
IOCJIiIKYBaTH Oyb-sIKi IIMPOKOCMYTOBI iMITYJIbCHI CUTHAJIM Y 3alIACAX 3 BUCOKOIO YaCOBOIO Ta YaCTOTHOIO
PO31inbHOI0 31aTHICTIO. CTBOPEHO €JIEKTPOHHUI KaTaslor 6J11cKkaBoK B atMocdepi CaTypHa, sKuit
BUKOPUCTOBYBATMMETLC 1171 I€TaJIbHOTO IIOPIBHAHHS 3alMCiB KOCMiYHOrO anapary "Kaccini' i HazeMHux
pazioTesneckoniB. HaykoBa HOBU3HA: BIIEPIIE OTPUMaHi 3aMMcy PalioBUIPOMIHIOBAaHHS GJIMCKABOK B aTMocdepi
CaTypHa 3 4aCOBOIO PO3[iJIbHOIO 3aTHICTIO 15 HC. Briepiue BUSIBJIEHO 6araTopiBHEBY YaCOBY CTPYKTYPY



€JIEKTPOCTAaTUYHUX PO3pALiB Ha CaTypHi Ta BUBYEHO ii CTAaTUCTUYHI 3aJIEXKHOCTI, BCTAHOBJIEHO CEPELHIO YACOBY
IVICNIEPCIHY 3aTPUMKY J151 CATHAJIIB 6/1MCKaBOK Ha LIJISXY iX OIIMPEHHS, BU3HAYEHO iX XapaKTepUCTUYHY
TPUBAJIICTh, TYCTUHY IIOTOKY, CIIEKTP B J€KaMETPOBOMY [lialla30Hi JOBKMH XBUJIb Ta €HEPril0. Bnepiue 6ys10
BM3HAUYE€HO XapaKTEPHi BiAMiHHOCTI J,€KaMEeTPOBOrO PalioBUIIPOMIHIOBAHHS 3€EMHUX i CATypPHIaHCBKUX OJIMCKABOK.

Cdepa BukopucTaHHS: acTpo@di3nKa, pasioaCTPOHOMIs, aCTPOHOMISI.

2. The research object: lightning in the atmospheres of the Solar system planets. The purpose of the thesis: to
determine basic characteristics and temporal structure of lightning radio emission in the atmosphere of Saturn by
means of ground-based radio astronomy facilities. Methods: mathematical methods of signal processing, methods
of radio-astronomy observations. Practical significance: the developed algorithms of searching and analysis of
Saturn electrostatic discharges will be applied to data processing of upcoming observations of sporadic planetary
radio emission moreover they can be applied to searching and studying of pulsed signals of different nature,
observed with high time and frequency resolution. The created on-line database of Saturn lightning will be used
for the detailed comparison of the Cassini spacecraft and ground-based radio-telescopes records. Scientific
novelty: for the first time we have observed Saturn lightning with time resolution of 15 ns. For the first time we
have revealed a multi-level temporal structure of Saturn electrostatic discharges and its statistical dependencies
have been studied. An average dispersive delay has been determined for the lightning signals on the way of their
propagation. The studies have revealed such lightning parameters as characteristic duration, flux density,
spectrum in the decameter wave range and energetics of discharges. We have found intrinsic differences of
terrestrial and Saturn lightning decameter radio emission. Areas of application: astrophysics, radio-astronomy,

astronomy.
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