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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs HecTal[iOHapHUX NPOLECiB B ioHOC(epPi BUCOKUX Ta CEPeAHIX MUPOT HA3eMHUMU paiodiznyHumMu
komriekcamu IIOH ta EISCAT

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of non-stationary processes in the high- and mid-latitude ionosphere using ground-based
radiophysical facilities of IION and EISCAT

Pedepar yKpaiHCBKOIO:

OO6’eKT IOCiTyKeHHS — HECTallioOHAPHI MPOLIeCH B CPEIHbOUIMPOTHIN Ta BUCOKOIUPOTHIN ioHOCchepi. MeTa po6oTtu
- BUSIBJIEHHS Ta OLiHKA [TapaMeTpiB alepioInYHNX i XBUJIbOBUX MIPOLECIB B i0oHOC)EP] 3a JOIIOMOTOI0 pafapis
HEKOT€PEHTHOTO PO3CisHHA Ta i0HO30HAiB YKpainu Ta EISCAT 3a CroKifHUX, a TAKOX IIPUPOLHO Ta aHTPOIIOTEHHO
30ypeHUX YMOB Yy Pi3Hi ce30HU. MeTonu JocifkeHHs — paniodisuyHi MeTOAM NVCTaHLiMHOIO 30HyBaHHS:
HEKOT€PEHTHOTO PO3CiSIHHS PafliOXBUJIb Ta BEPTUKAJIbHOIO Pafio30HAyBaHHs, MeTol, GPS MOHITOPHHIY; METOLVKU
CTaTUCTUYHOTIO Ta CIEKTPAJILHOIO aHai3y. [IpoBeieHO CIIijIbHI CIIOCTEPEKEHHS AllePIOANYHUX | XBUJIBOBUX
IIPOLECIB Y BUCOKHUX i cepeliHiX MMUpOTax Mif Jac Aii Ha ioHocdepy NOTyKHOTO PaliOBUNIPOMIHIOBAHHS HAarPiBHOTO
creHny EISCAT Heater, postamosaHoro no6ausy M. Tpomcbo, Hopseris. I3 3anyyeHHSIM faHux ryctux GPS mepex
IOJATKOBO IIPOAHAaJi30BaHO BiIT'yK aBPOPasIbHOI ioHOC(EPH Ha eKCIIEPUMEHTH 3 HarpiBHUM cTeHoM EISCAT
Heater, nposegeHni 23.11.2012 p. BusiBneno pyxomi ioHocdepHi 36ypeHHs (P13), mo nomuproBanucs Ha MiBAeHHU
cxip Bif Micug #ii ToTy>KHUX pazioxBuib Ha ioHocdepHy nmazmy. [IpoaHasnizoBaHO 1060BUI Xif, KDUTUYHOI YaCTOTU
F2-o6sacrti ioHocdepu (foF2) Hag XapkoBom i TpoMChO 117151 JaTU CIIIJIBHOTO €KCIIEPUMEHTY. JleTajbHO
[IpOaHaJli30BaHO Ce30HHI Bapialii napameTpis P13 Hag CximHoo €BPOIIOIO Mif, YaC HU3bKOI COHSYHOI Ta CJ1abKO1
MAarHiTHOI aKTUBHOCTE. BUsIBJIEHO SIK BeJIMKOMAacIITabHi, Tak i cepegabomaciutabHi PI3 y Bci ce3onu. Pesynbratu
HayKOBO-Z0CJIiHOI pOOOTH MOXYTb 6YTH BUKOPUCTAaHi B PyHIAMEHTAIbHUX JOCTiIPKEHHSIX COHSIYHO-3EMHUX
3B'S13KiB T HABKOJIO3EMHOI'O CEPELIOBUIIA, a TAKOX JIJIs1 PO3B'sI3aHHS IPUKJIAAHUX 3324, [I0B'I3aHUX 3 YPaxyBaHHSIM
BIUIMBY HECTAalliOHApHUX NpoleciB B aTMocdepi Ta ioHocdepi Ha CUCTEMU TeleKOMYHIKallii, PyHKIiOHyBaHHS

CYIIyTHUKOBOI anapaTypu y BilKpUTOMY KOCMIYHOMY IIPOCTOPI, & TAKOK TOYHICTb CUCTEM Te€OIO3ULiOHYBAHHSI.

Pedepar aHr1ilicbKOIO:

The object of the study is non-stationary processes in the mid-latitude and high-latitude ionosphere. The purpose
of the work is to identify and evaluate the parameters of aperiodic and wave processes in the ionosphere by using
incoherent scattering radars and ionosondes of Ukraine and EISCAT under calm, as well as naturally and
anthropogenically perturbed conditions in different seasons. Research methods - radiophysical methods of remote
sensing: incoherent scattering of radio waves and vertical sounding, GPS monitoring method; methods of
statistical and spectral analysis. Joint observations of aperiodic and wave processes at high and medium latitudes
during the action on the ionosphere of a powerful radio emission of the EISCAT Heater facility located near
Tromsg, Norway, were conducted. With the inclusion of data of dense GPS networks the response of the auroral
ionosphere to experiments with the EISCAT Heater facility, conducted on 23.11.2012, was further analyzed. The
moving ionospheric perturbations (MIP) propagating to the southeast from the location of powerful radio waves on
the ionospheric plasma were revealed. The daily course of the critical frequency of the F2 region of the ionosphere
(foF2) over Kharkiv and Tromso is analyzed for the date of a joint experiment. Seasonal variations of the MIP
parameters over Eastern Europe during low solar and low magnetic activity are analyzed in detail. Both large-scale
and medium-scale MIP were detected in all seasons. The results of the research can be used in basic studies of
solar-terrestrial interactions and the near-Earth environment, as well as to solve applied problems related to the
influence of non-stationary processes in the atmosphere and ionosphere on telecommunication systems, the
operation of satellite equipment in open space, as well as the accuracy of geo-positioning systems.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: PesysibTaTu CIIOCTEPEKEHD ANEPIOANIHNIX i XBUJILOBHX IPOLECIB Y
CepeIHbOUIMNPOTHIN Ta BUCOKOMIKPOTHIN ioHOCepi pajapaMu Ta iOHO30HAAMHY, 10 PO3TalIOBaHi MO6aU3y XapKoBa

i B miBHiuHiN €Bpomni (EISCAT).

Hassa HTII aHI/IiHiCbKOIO: Results of observations of aperiodic and wave processes in the mid-latitude and

high-latitude ionosphere by radars and ionosondes located near Kharkiv and northern Europe (EISCAT).
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asyss 3acTrocyBaHHs: 72.30.0, 72.40.0, 73.10.1, 73.10.2

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: Pospo6sieHo METOVKY /151 BUSIBIEHHS Ta OLiHKU [IAPaMETPIB PyXoMuX ioHOCHEPHUX 36ypeHb, 0
MalOTh Pi3Hi epioAy Ta FOPU3OHTAJIbHI JOBXKVMHY XBUJIb, 3a JaHUMU rycTux GPS. OTpuMaHo pesynbTaTu Ha
BHCOKUX i CepeJIHIX IIMPOTax 3a LONoMOror metoiB HP Ta BepTukaabHOro 30HIyBaHHS, Iif] yac Aii Ha ioHochepy
IIOTY>KHOI'O pazioBUIlpMiHIOBaHHS HarpiBHoro creHny EISCAT Heater. [IpoaHasnizoBaHO $IK anepiofnyHi, Tax i
KBasinepioaunysi Bapiauii HP curnany ta kputuynoi yacrotu F2-mapy Hag XapkoBom i Tpomcro. JogaTkoBO
IIPOAHAJI30BaHO i3 3ayIy4yeHHSIM AaHux ryctux GPS mepex Binryk aBpopasbpHoi ioHochepu Ha eKCIIEPUMEHTH 3
HarpiBHUM cTtenaoM EISCAT Heater, npoBegeni 23.11.2012 p. BusiBneHo pyxoMi ioHocepHi 30ypeHHS, 110

NOIIMPIOBAJIMCS HA MiBAEHHUN CXif, Bifl MiCLs Aii NOTYy>KHUX pafioXBU/b HA iOHOCQEPHY I1a3My.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOi mpoyKIiii (Marepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Brnyins HTII Ha moBKiJjs:
BnposaaskenHss HTII: Bnposamkeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
HoaparkoBa iHdpopmamuist:

Hasga HTII yKpaiHCBKOIO: PesysibraTu aHai3y BiryKy aBpOpaIbHOi i0HOC(EPH Ha €KCIIEPUMEHTH 3



HarpiBHuM crenaom EISCAT Heater, nposeneHni 23.11.2012 p. 3a nanumu GPS MOHITOpHHTY.

Ha3zpa HTII aHrsi#icbKO¥0: Results of the analysis of the response of the auroral ionosphere to experiments
with the EISCAT Heater facility, conducted on 23.11.2012 according to GPS monitoring data.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

ITpuunnu, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTosu, Teopii

l'any3s 3acTocyBaHHs: 72.30.0, 72.40.0, 73.10.1, 73.10.2
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6iieHo METOVKY /151 BUSIBIEHHS Ta OLiHKU [IAPAMETPIB PyXOMUX i0HOCHEPHUX 36yPEHD, 0
MalOTh Pi3Hi epiofy Ta FOPU3OHTAIbHI JOBKVMHY XBUJIb, 3a JaHUMU rycTux GPS. OTpuMaHo pe3ysibTaTé Ha
BHCOKUX i CepeIHIX IMPOTax 3a LOMOMOro MeToiB HP Ta BepTuKaabHOro 30HAYBaHHS, Iif Yac Aii Ha ioHochepy
IIOTYKHOTO PafioBUIIpMiHIOBaHHS HarpiBHOro creHny EISCAT Heater. [IpoaHanizoBaHO $IK anepiofnyHi, Tax i
KBasinepioanysi Bapianii HP curnany ta kputndnoi yacrotu F2-mapy Hag XapkoBom i Tpomcro. [JogaTkoBo
IIPOAHAJI30BAHO i3 3a/ly4yeHHsIM JaHUX ryctux GPS mepex BifiryK aBpopasbHOI ioHOC(epU Ha eKCIIEPUMEHTH 3
HarpiBHuM cteHpoM EISCAT Heater, npoBegeni 23.11.2012 p. BusiBneHo pyxomi ioHocdepHi 36ypeHHS, 110

NIOIIMPIOBAJIMCS Ha MiBAEHHUI CXif, Bif MicLs Aii IOTYy>KHUX paZiioXBUb HA iOHOCQepHY I71a3My.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKiii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYEHHs eKCIIOPTHOTO NOTEHIialy Ta 3aMillleHHIO iMIIOPTY
Bnyius HTII Ha moBKiJjIs:
BnposagskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 10 HaAAIOTHCS iHBECTOPY IiCJIsA 3aBEPLIEHHST POOOTH: [IpaBa He HA/LAKOTHCS
HasiBHicTb Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IloTeH1iaIbHUIE 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoparkoBa iHpopmamist:
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