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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocmimKeHHs XBUIbOBUX IIPOLECiB B iOHOC(EPI METOJIOM HEKOT€PEHTHOT'O PO3CiSIHHS

Ha3sBa po6oTH aHIJIilICbKOIO:

The study of wave processes in the ionosphere using incoherent scatter technique

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIIIKEHHS - XBUJIbOBI IIPOLIECH B CEPEIHBOIIMPOTHIN i aBpopasbHill ioHOChepHil y1a3mi. MeTta poboTu -
OTPMMAaHHS NIapaMeTPiB XBUJIbOBUX IIPOLECIB B ioHOC(Epi 3a IONIOMOr010 pafapiB HEKOTEPEHTHOTO PO3CiSIHHS i
CTaHLi{l BEPTUKAJIbHOTO pasiio3oHnyBaHHs YKpainu ta EISCAT. MeTtoau nociinkeHHs - HazeMHi paniodizuyHi
METOJIA: HEKOT€PEHTHOIO PO3CisSIHHS PajlioXBUJIb i BEPTUKAJIBHOTO PaJlio30HAYyBaHHS. [IpoBej€HO CIijbHI
IOCJIiIPKEHHS XBUJIbOBUX ITPOLIECIB Y CEpeIHbOIIMPOTHIM i aBpopasbHill ioHOCdepi B CIOKINHUX i 30ypeHNX yMOBax
3a JOIIOMOTOIO PajiapiB HEKOT€PEHTHOrO PO3CisiHHS Ta i0HO30H0B Ykpainu i EISCAT. V nepion panToBoro
cTtpatochepHOTro NOTEIJIiHHS TEPEeBa’KHO CIIOCTEepirajncs XBUaboBi npouecu 3 nepiogamu 40 -60 xB, i BizHOCHUMU
ammiitygamu 0.04 - 0.25. TpuBasicTs IMX NPOLECIB He NepeBulllyBana 2 - 3 nepiofis. HanpsiMok BepTuKaabHOI
($Ha30B0i MBUIKOCTI pyXOMUX iOHOCPepHUX 30ypeHb CBiUMB PO Te, L0 IpKepesa 30ypeHb 3HAaXOAWIINCS B HYDKHIN
abo npuzeMHoi atmocdepi. CriocrepexxyBaHi Hazi, TPOMChO XBUJIbOBI IIPOLIECH 3i 3HAYHOIO BEPTHUKAJIbHOIO (PA30BOIO
IIBUJIKICTIO, MIBUALIE 32 BCE, OYyJIM BUKJIMKaHI 1€Pe0yI0BOI0 CUCTEMU BiTPiB B aBpPOPaJIbHiN aTMocdepi abo
BYICUIIAHHSIM BUCOKOEHEPTINTHMX YaCTUHOK 3 paflialliliHMX MOSICiB, CTUMYJIbOBAHUM r€OKOCMIYHOIO Oypero. BB Ha
ioHOC(Epy MOTYXHOTO PaZiOBUIIPOMIHIOBAaHHS BUKJIMKAJIO allepioguyHi CIijleckKu KpUTUYHOI yacTtoTu F2-o6sacTi
ionocdepu, matoTb BesmmuuHy 0.1 - 0.4 MI'y,. Yac ix 3ani3HIOBaHHS 110 BiIHOLIEHHIO 10 MOMEHTY BKJIIOUEHHS
HarpiBHOTO CTeHAy ckjas 5 - 15 xB, a TpuBasicTs He nepeBuiryBaia 10 - 15 xB. BusBieHo 3MeHIIeHHS a6COMIOTHO]
BEJIMYMHU CIUIECKIB 3i 30i/IbII€HHSIM BiflCTaHi Bif, HarpiBHOro cTeHay. ClioCcTepesKyBaHi XBUJIbOBI 30ypEeHHS
reHepyBaJucs [IOTYXHUM PaflioBUIIPOMIHIOBAHHSM, PO 10 CBiIYMTH OLiHEeHa iX WBUAKICTb OMUPeHHS (6J11M3bKO
300 - 500 m / c) Ta ii 3aJIEXHICTD BiJl BUCOTU. Pe3ysbTaTi HAyKOBO-OCiIHOI POGOTH MOXKYTh OyTH BUKOPMCTaHi B
(yHIaMEHTANIbHUX JOCIIPKEHHSX COHSIYHO-3€MHUX 3B'513KiB Ta HABKOJIO3€MHOTO CEPELOBUIIA, & TAKOXK IJIST
PO3B's13aHHS IPUKJIAHUX 33724, [10B'SI3aHMX 3 ypaxyBaHHSIM BIUIMBY XBUJIbOBUX IIPOLECiB B ioHOC]epHill y1a3mi Ha

TeJIEKOMYHiKallii i Ha PyHKI[iOHyBaHHS CYITyTHMKOBOI arniapaTypy y BiIKpUTOMY KOCMiYHOMY IIPOCTOP.

Pedepar aHIJIiHCBKOIO:

The object of the study is the wave processes in the mid-latitude and auroral ionospheric plasma. The aim is to
provide the parameters of wave processes in the ionosphere with the help of the incoherent scatter radar and
ionosonde of Ukraine and EISCAT. The research methods are the ground-based radio physical methods, such as:
the incoherent scatter of radio waves and vertical radio sounding. We conducted joint research of wave processes
in the mid-latitude and auroral ionosphere in quiet and disturbed conditions using incoherent scatter radars and
ionosondes of Ukraine and EISCAT. During sudden stratospheric warming, the wave processes with periods of 40 -
60 minutes and the relative amplitudes of 0.04 - 0.25 are mainly observed. The duration of these processes does
not exceed 2 - 3 periods. The direction of the vertical phase velocity of traveling ionospheric disturbances
indicated the sources of disturbances to be in the bottom or near-surface atmosphere. The wave processes with
significant vertical phase velocity observed over Troms? are likely to have been caused by the rebuilding of the
wind system in the auroral atmosphere or precipitation of energetic particles from the radiation belts, stimulated
by geospace storm. The effects on the ionosphere by powerful radio waves caused aperiodic bursts in the critical
frequency of the F2-region of the ionosphere have the value of 0.1 - 0.4 MHz. The time delay with respect to the
moment of switching on the heating facility was 5 - 15 minutes, and the duration was not more than 10 - 15 min. A
decrease in the absolute value of bursts with increasing distance from the heating facility is determined. Observed
wave perturbations were generated by powerful radio waves, as evidenced by their estimated propagation velocity



(about 300 - 500 m / s) and its dependence on the height. The results of research can be used in basic
investigations of solar-terrestrial relations and the near-Earth environment, and also for applications associated
with the influence of wave propagation in the ionospheric plasma on telecommunications and the operation of the
satellite equipment in outer space.
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Ha3zga HTII yKpaiHCBKOIO: PesysibraTn OCII/PKEHHS XBUJIbOBUX [IPOLIECIB B CPEJHBOLIMPOTHIN Ta
aBpOpaJIbHiN ioHOChED], SIKi 6y/IM BUKJIMKaHI pallTOBUM CTPAaTOCHEPHUM MOTENJIHHSIM, & TAKOXK BIIJIMBOM
reokocmiuHoi 6ypi. [TapameTpu XBUJIbOBUX IPOLIECIB BUKJIMKAHI [1i€l0 HA ioHOC(epy OTY>KHOTO

PafioBUIIPOMIHIOBAHHSI.

Hazpa HTII aHrsificbKoI0: The results of the study of wave processes in the mid-latitude and auroral
ionosphere, which were caused by sudden stratospheric warming, as well as influence of the geospatial storm. The
parameters of wave processes in the ionosphere caused by influence of powerful radio emission.
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