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KOH®EPEHIMSI MOJIOABIX YYEHBIX
CEKIUS B
®U3UKA OKOJIO3EMHOIO KOCMMUYECKOI'O MPOCTPAHCTBA

ABTOMATHUYECKHUW AJITOPUTM BOCCTAHOBJIEHUA NPOPUJIA N VIs1 JAHHBIX,
INOJYYEHHBIX B I'OJiIbl MUHUMYMA COJTHEYHOU AKTUBHOCTH

C.C. Aacatkun, O.!. Bepurapar, A.B. Measenes, b.I'. IlInbines, K.I'. PaToBckuii, A.JI. BoponoB

HuctutyT comneuno-3emuoit pusuku CO PAH, Upkyrck, Poccus
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AUTOMATIC ALGORITHM OF N, PROFILE RESTORATION FOR SOLAR
ACTIVITY MINIMUM PERIOD

S.S. Alsatkin, O.I. Berngardt, A.V. Medvedev, B.G. Shpynev, K.G. Ratovsky, A.L. Voronov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Pa3zpaboTan aBTOMaTHYECKHUH aJIrOPUTM BOCCTAHOBIJICHHSI MPOQMIS 3JIEKTPOHHOW KOHIEHTPAIMHU I10 JaHHBIM
HpkyTckoro pagapa HEKOTEPEHTHOTO PacCestHUs, OCHOBAHHBIM Ha allpOKCHManuy peajgbHoro npoduis N, cyMMoi
MoOJIenmbHBIX GyHKIHKA Yernvena. Pacuer mapamerpoB ¢yHKmii UernmmeHa IpOU3BOIUTCS C MTOMOIIBIO HTEPAMOHHON
CXEMBI, peaIn3yIoIell HaXOXIeHNe MUHUMyMa (DyHKIHOHAIa HeBsA3KH. [lomydeHHbIe pe3ynbTaThl MOKa3bIBAIOT XO-
polIee coracue ¢ KCIIePUMEHTaIbHBIMH JTaHHBIMHU, U paboTa MporpaMMbl He TpeOyeT BMEIaTeIbCTBA ONIepaTopa.

We develop the automatic algorithm of electron concentration profile restoration on the base of approximation
by model Chapman functions. The calculation of Chapman functions parameters is carried out with a help of itera-
tive scheme based on finding the discrepancy functional minimum. The obtained results are in good accordance with
experimental data and program functioning has no need in human interference.

JABOPATOPHOE MOJIEJIMPOBAHUE B3AUMO/IEMCTBUS MOIIHOT'O PATAOUMIIY.IBCA
CBHUCTOBOI'O JUAITA3OHA YACTOT C MATHUTOAKTUBHOMU IIVIA3MOU

H.A. Aiinakuna, ML.E. I'ymun, U.1O. 3ynun, C.B. Kopookos, A.B. Koctpos, A.B. CTpukoBckmii

WucturyT npuxnansoi ¢pusuku PAH, Huwkunit Horopoa, Poccust
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LABORATORY MODELING OF THE INTERACTION OF A WHISTLER-MODE RADIO
PULSE WITH A MAGNETIZED PLASMA

N.A. Aidakina, M.E. Gushchin, I.Yu. Zudin, S.V. Korobkov, A.V. Kostrov, A.V. Strikovskii
Institute of Applied Physics RAS, Nizhny Novgorod, Russia

B nacrosimee Bpemst Ha crenne «Kpor» BeayTcs ucciieoBanus (GU3MYECKUX SIBJICHUH, BOSHUKAIOIINX NPU B3a-
AMOJICHICTBUM MHTEHCHBHOTO JIIEKTPOMArHUTHOTO M3IYYCHHUS C 3aMarHWYeHHOW masmoil. Mccmemyercs pacrpo-
CTpaHCHHE B IUIa3Me UMITYJIECHBIX CUTHAJIOB PA3MYHBIX YACTOTHBIX JHANIa30HOB KWJIOBATTHOTO YPOBHS MOIIIHOCTH.
DKCcIeprUMEHTaIbHO MMOKa3aHa TeHepanns KBa3UCTalnOHAPHOTO MarHuTHOTO moist (KMIT) B cmabocTONKHOBUTEIH-
HOW 3aMarHMYEHHOH IJIa3Me B MPOCTPAHCTBEHHO HEOJHOPOIHOM BBICOKOYACTOTHOM IIOJI€ CBHCTOBOTO JWAma3oHa
yactoT. [Tokazano, uto ocHoBHEIME ncTouyHHKaMu KMIT sBistoTCs HeMUHEWHBIE TOKH, BO30YKIaeMbIe 3a CUET Ipo-
JIOJIBHOM ¥ NONEPEYHON KOMIIOHEHT YCPEIHEHHONW MOHAEPOMOTOPHOM CUIIbI, IEHCTBYIOLIEH Ha 3apsKEHHBIE YaCTH-
1Bl B IPOCTPAHCTBCHHO JIOKAJIM30BAHHOM BBICOKOYACTOTHOM II0JI€ HaKayku. McciemoBaHa KpyImHOMACHITaOHAS W
MeJ'IKOMaCIHTa6HaH JUHaMHKa KBa3UCTAlIMUOHAPHBIX MAarHUTHBIX MOJIEM ¥ CaMOCOTIJIaCOBAHHBIX TIA3MEHHO-TIOJIEBBIX
CTPYKTYP, (POPMHUPYEMBIX MOIIHBIM HU3KOYACTOTHBIM PaJIMOUMITYIIHCOM CBHCTOBOTO JTHAIIa30HA.

The studies have being conducted on Krot device on interaction of intense electromagnetic radiation with mag-
netized plasmas. The propagation of pulsed signals of the various frequency bands and kilowatt power level in
plasma is investigated. It has been shown experimentally that a quasistationary magnetic field is generated in a
weakly-collisional magnetized plasma by a spatially nonuniform high-frequency whistler-mode field. It is shown
that the sources of the quasistationary magnetic field are the nonlinear currents generated due to the longitudinal and
transverse components of the ponderomotive force, acting on charged particles in the spatially localized high-
frequency pump field. The large-scale and small-scale dynamics of pulsed magnetic fields and the self-consistent
plasma-field structures formed by powerful whistler-mode radio pulses has been analyzed.

34



BHIDD-2013. Cexyusa B. Puzuxa 0K0103eMHO20 KOCMUUECKO20 NPOCTNPAHCMEA

KBASUNIEPUOJNYECKHUE KOJIEBAHUA KOHHUEHTPALIHU 3JIEKTPOHOB
B F2-CJIOE HOHOC®EPbBI: CE30HHO-CYTOYHBIE 3ABUCUMOCTH

B.B. bapa6aw, JI.®. YepHorop

Wncruryt nonocdepst HAH 1 MOH Vkpaunsl, XappkoB, YkpanHa
Barabash_VV @ukr.net

QUASIPERIODIC FLUCTUATIONS OF ELECTRONS CONCENTRATION
IN IONOSPHERIC F2-LAYER: SEASONAL AND DAILY DEPENDENCES

V.V. Barabash, L.F. Chernogor
Institute of Ionosphere NAS and MES of Ukraine, Kharkiv, Ukraine

Jna nepuona pocra comHeuyHOH akTuBHOCTH (B 2011 r.) mpoBefeH aHanu3 KBAa3UIEPUOJUUECKUX U PETYIIPHBIX
CE30HHO-CYTOYHBIX BapHallMii KOHIIEHTpAIUK 3JIeKTPoHOB N B cioe F2 nonocdepsl. [l cnekTpaabHOro aHajiu3a
NPUMEHEHbI OKOHHOE U aJIanTHBHOE NpeoOpazoBanust Pypbe u BeiiBieT-npeodpazoBanue. M3amepeHus mpoBoaHINCH
JUISL TAKUX Te0(hM3NUECKHUX TIEPHOJIOB, KaK BECEHHEE M OCEHHEE PaBHOJCHCTBHS, a TAKXKe JIETHEE U 3MMHEE COJIHIIe-
crosiuus. [ns Bcex ce3oHOB B cioe F2 monocdepsr HaOmonanocs mpeoOianaromiee KojeGaHue ¢ IMEpUOIOM

140+200 muH, ammumtynoin AN,~(0.2+2)- 10"'M~* u oTHOCHTENBHOI aMIuIMTy 10l AN, / N =0.1+0.2. IIpomomxku-

TENBHOCTB THX KOJIeOaHuil, B 3aBUCUMOCTH OT CE30HA, M3MEHsIIach OT 5+7 10 24 4. AMmnTyna Koiebanui ¢ npy-
TUMH [IEPUOIaMH ObLIa 3aMETHO MEHBIIIE.

The analysis of quasiperiodic and regular seasonal and daily variations of electron concentration N in F2 iono-
sphere layer is carried out for the period of growth of solar activity (in 2011). Fourier's window transform, Fourier's
adaptive transform and wavelet transform were applied to carrying out the system spectral analysis. Measurements
were carried out for the characteristic geophysical periods (spring and autumn equinoxes, and also summer and win-
ter solstices). Prevailing fluctuation with the period of 140+200 min., amplitude AN,~(0.2+2)- 10"'m™ and relative
amplitude AN, / N =0.1+0.2 was observed for all seasons in F2 ionosphere layer. The duration of this oscillation

changed from 5+7 to 24 h depending on a season. Amplitude of fluctuations with other periods was much less.

KOPPEKIIUSA MOAEJIU NOHOC®EPHBI B HECKOJIBKUX BBICOTHBIX OBJACTSAX
E.M. Banosun, B.!. Casxxun, B.A. I'oabsirnn, M.K. UBejibckast

HpxyTckuii rocynapcTBeHHbIH yHUBepcuTeT, Poccus, UpkyTck
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CORRECTION IONOSPHERE MODEL IN SEVERAL AREAS OF HIGH-RISE
E.M. Vdovin, V.I. Sazhin, V.A. Golygin, M.K. Ivelskaya
Irkutsk State University, Russia, Irkutsk

Hcnons3yemast MoJiesib HOHOC(hEPBI 10ITyCKaeT BO3MOXKHOCTh yTouHeHus1 popMbl N(h) B 00J1acTAX MAaKCHMYMOB
cioeB E u F2, a Takke Ha y4acTKe BBICOT, 3HAYMTENIHLHO OOJIBIIEM BBICOTHI MakCUMyMa. B pabore npuBoasTcs mpu-
Mepbl KOPPEKLMHA MOJIEN Ha TEKYILyIo cuTyauuto. Jis oueHk 3h(heKTHBHOCTH KOPPEKLMH HCIOIb30BaHbl 3HaYe-
Hus [19C, usmepsiemslie B cucteme GPS u pasmemaemsie B Buae kapT B cetu MuTtepret. Ilocpeactsom moaenupo-
BaHMs ObLIa YCTAHOBJIEHA CTEIEHb OTHOCUTEIBEHOTO BIIMSHHS BapHalldii TOTO MM MHOTO KOPPEKTHPYIOLIETO Iapa-
MeTpa Ha n3MeHeHue 3HaueHni [19C, BeruucnsgeMbIX 1o Mozenu. IIpy BEINOIHEHNN KOPPEKIMH B MOJIENIN KOPPEK-
THpYyeTCs BHadayie BeIn4yHuHA fyF2 ¢ MOMOIIBIO MOACTAHOBKM 3HAYEHWH, OMpeneNsieMblXx W3 TaHHBIX B3 B sTOM
myHKTe. Ecny mpu 3TOM ocTHraeTcst Xopoulee corjiacue MOJENBHBIX M M3MepeHHbIX 3HaueHui [19C, koppekuns
3akarumBaercs. Korma xe pazmaus [19C mocne xoppekuun fyF2 octaroTes emie 3aMeTHBIME, BBITIOTHIETCS] BTOPOH
9Tal KOppeKLMH — yTouHeHHe Gopmbl N(h) Ha BepxHeM ydacTke. Kak mokasano MoaenupoBaHue, IPU BBITOIHEHUH
TaKOW JOMOJHUTEIbHON KOPPEKLUH YAAeTCa B PAJE CIydaeB yIydIIHTh COTJIACHE MOJEIBbHBIX U N3MEPCHHBIX 3HA-
yernit [10C.

Pa6ota Bemonnena npu nopaepxkke OILIIT cornamenue Ne 8388.

The model allows the possibility of clarifying the ionosphere form N(4) in the region of the maximum layers E
and F2, as well as in the area of heights, much greater height maximum. This paper provides examples of the correc-
tion model to the current situation. To assess the effectiveness of the correction values used TEC as measured in the
system GPS, and placed in the form of maps on the Internet. Was established by modeling the relative degree of
influence of variations of a correction parameter to change the TEC values, calculated by the model. When the cor-
rection in the first model adjusted value fyF2, by substituting the values determined from the data of the OT at this
point. If this model achieved a good agreement with the measured values of the TEC, the correction is over. When
differences TEC after correction fyF2 are still visible, a second step of correction — Clarification form N(%) in the
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upper section. As shown by simulation, in the performance of such additional compensation can in some cases im-
prove the agreement between the simulated and measured values of the TEC.

JABOPATOPHOE MOJEJIMPOBAHUE BCIIBIHIEYHBIX ITPOLIECCOB
BO BHYTPEHHEU MATHUTOC®EPE 3EMJIN

M.E. BukTtopos, C.B. I'o1y0eB

WuctutyT npuknagHoit ¢puszuku PAH, Huwxawit Hosropoa, Poccnst
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LABORATORY MODELING OF BURST PROCESSES
IN THE INNER MAGNETOSPHERE OF THE EARTH

M.E. Viktorov, S.V. Golubev
Institute of Applied Physics RAS, Nizhny Novgorod, Russia

IIpoBeneHo uccaeaoBaHWE MPOLECCOB IEHEPALUU IEKTPOMArHUTHBIX BOJIH MPU UUKIOTPOHHON HEYCTOMYUBO-
CTH B IJIa3Me, CO3/1aBaeMOM U MOAJEPKUBAEMOI MOILIHBIM MUJJTUMETPOBBIM U3Iy4YEHHEM THPOTPOHA B MPSIMON aK-
CHAITFHO-CHMMETPUYHON MarHUTHOH JIOBYIIKE B YCIIOBHSX 3JCKTPOHHOTO IHKJIOTPOHHOTO pe3oHanca (DLIP).
BriepBrie Obimi TipoBeneHBI npsiMble m3MepeHnss CBY-u3mydeHns ia3Mbl B IMHPOKOM AWANa30He YacToT. JTO TO-
3BOJIIJIO M3YYUTH CIIEKTPAIBHBIA COCTaB HECTAIIMOHAPHBIX HMMITYJIBCOB AIIEKTPOMArHUTHOTO HM3IYYEHHSI Ha TPEX
cragusax DL[P pa3psnma: Ha Ha4aJbHOW CTaguM, KOTJAa IUIOTHOCTh TOPSYuX 4acTwil (N,) MPEeBOCXOIUT IIOTHOCTH
X0JIOIHBIX (N.), Ha pa3BUTON cTaguu paspsaa (NVy,<<N.) u Ha craguu pacnaja miasmel (N,~N.). Ha kaxnaoit cranun
BO3MOKHO Pa3BUTHE HUKIOTPOHHBIX HEYCTOWYHMBOCTEH Pa3MMYHBIX MOJ. B mokmame oOcykmaercs B3aMMOCBSI3b
HaOII0AaeMbIX B JIAOOPATOPUH TUHAMUYECKHX PEKMMOB IIMKJIOTPOHHONW HEYCTOHYHMBOCTH C aHAJOTHYHBIMU SIBIIC-
HUSMH, IPOTEKAIOIMMY BO BHYTPEHHEH MarHuTocdepe 3eMiu.

In the present report we investigate the generation of electromagnetic waves at the cyclotron instability in a mir-
ror-confined plasma sustained by powerful millimeter-wave gyrotron radiation in axisymmetric magnetic trap under
electron cyclotron resonance (ECR) conditions. Direct measurements of the microwave radiation from the plasma in
a wide range of frequencies were performed. It has given us the possibility to study the transient spectral composi-
tion of pulses of electromagnetic radiation in three stages of the ECR discharge: the initial stage when the density of
hot particles (V,) exceeds the density of cold plasma (/V,), at an advanced stage of discharge (NV,<<N,), and in decay-
ing plasma (NV,~N.). At the each stage of the discharge cyclotron instabilities may develop in different modes. The
report discusses the relationship of dynamic regimes of the cyclotron instability observed in the laboratory with sim-
ilar events occurring in the inner magnetosphere of the Earth.

UCCJIEJOBAHME OKOJO3EMHOM KOCMHUYECKOM IJIA3MBl,
BO3MYIIEHHOM ITPOXOXXIAEHUEM COJTHEUHOI'O TEPMHUHATOPA

A.H. Bogk, JI.®. YepHorop

XapbkoBckuil HanmoHanbHbIA yHUBepcuTeT uM. B.H. Kapasuna, XapskoB, Ykpauna
Leonid.F.Chernogor @univer.kharkov.ua

RESEARCH INTO NEAR-EARTH SPACE PLASMA DISTURBED
BY THE SOLAR TERMINATOR PASSING

A.N. Vovk, L.F. Chernogor
Kharkiv V.N. Karazin National University, Kharkiv, Ukraine

[IpoBeneHo SKcIepUMEHTAIBHOE UCCIeA0BaHHEe peakiun cpenHeit nonocheps! (100-300 kM) Ha MPOXOXKICHIE
COJTHEYHOT'O TEPMHUHATOPA.

Jis aHanmm3a BpEMEHHBIX PSAIOB IMPUMEHSJICS CUCTEMHBIN CIIEKTPaJbHBIN aHAIN3 Ha OCHOBE OKOHHOTO W aal-
TUBHOTO Tpeobpa3oBannii @ypbe U BEHBIET-IPeOOpa30BaHNs. AHATU3NPOBAINCH TAKKe YHEPrOTpaMMBbl (3aBHCH-
MOCTb SHEpPI'uH KojebaHuit oT nepuoza). st OCHOBHBIX MapamMeTpOB BO3MYIIEHHH B HOHOC(EPE CTPOUIHUCH TUCTO-
TPaMMBIL.

O6pabdoTano 6osiee 120 cOOBITHIT MPOXOKACHHUS YTPEHHETO M BEUSPHET0 TepMHUHATOpa. BOIM31 MOMEHTOB IIPO-
XOKACHUS TEpMUHATOPA IIOCTOAHHASA COCTaBJIAOUIasd OOIJICPOBCKOTO0 CMEIICHUSA YaCTOTHI (I[Cq) yBEJIM4MBa-
nace/ymenbinanack Ha 0.2-0.3 T'u B yTpeHHee/BeuepHee BpeMs. J[BIDKEHUE TepMUHATOpA TaKkKe COMPOBOXKAAIOCH
reHepaumei 1 ycuieHneM KBasunepuoadecknx Bapuanmii ICH. Ammmmryna konebanuii m3mensuiach ot 0.2 1o 0.5 I'n
(mambornee BeposTHoe 3HaYeHue 0.35+0.05 I'y), nepuoa — ot 10 o 25 muH (Hanbosee BeposTHOE 3HaYeHUE 2045 MUH).

The purpose of the report is an experimental study of the reaction of the middle ionosphere (100-300 km) to the
solar terminator passing.

36



BHIDD-2013. Cexyusa B. Puzuxa 0K0103eMHO20 KOCMUUECKO20 NPOCTNPAHCMEA

System spectral analysis with the use of window and adaptive Fourier transforms as well as wavelet transform
was applied for time series. The energograms which are the dependence of the oscillation energy on the period are
also analyzed. The histograms are shown for the main parameters of disturbances in the ionosphere.

More than 120 events of the morning and evening terminator passings were processed. Near the time of the
terminator passing moments, the constant component of the frequency Doppler shift (FDS) increased/decreased 0.2—
0.3 Hz in the morning/evening. The terminator passing was also accompanied by the generation and enhancement of
FDS quasi-periodic variations. The oscillation amplitude varied from 0.2 to 0.5 Hz (the most probable value was
0.35+0.05 Hz), and the period varied from 10 to 25 min (the most probable value was 20+5 min).

IMYJbCAIIUUA TEOMATHUTHOT O I10JIsA, COITPOBOKIABIIIUE HAI'PEB HOHOC®DEPHI
PAJUOU3JITYYEHUEM CTEHJA «CYPA»

A.B. laBusienko, JI.®. YepHorop

XapbkoBCKHii HanuoHanbHbIH yHuBepcuteT uM. B.H. Kapasuna, Xappkos, Ykpauna
nedgem@mail.ru

THE PULSATIONS OF THE GEOMAGNETIC FIELD ACCOMPANYING HEATING
OF THE IONOSPHERE OF THE RADIO FACILITY “SURA”

A.V. Davydenko, L.F. Chernogor
Kharkiv V.N. Karazin National University, Kharkiv, Ukraine

st Bo3My1ieHus: HOHOC(epb! UcIob3oBaics HarpeBHblid ctens «Cypa» (Hwxknuit HoBropon). BoznetictBue
MOIITHBIM paAHoN3IydeHreM ocymmecTBisiocs 28—30 asrycra 2012 r. IIpo1omKuTeNbHOCTS HArPpeBa U 1May3 COCTaB-
ssuta 30 muH. DddekTrBHAsS MOIIHOCTH paBHs1ack 70-75 MBT.

HaGmronenus 3a peakiueil TeOMarHUTHOTO MOJIS OCYIIECTBISUIMCH BOJIM3M XapbKoBa (PacCTOsHUE MEXy CTEeH-
JIOM U MarHUTOMETPOM-(QITIOKCMETpOM ObLI10 0K0J10 960 KM). PeructpupoBaicst ypoBeHb (QIIyKTyalidi TeOMarHUTHOTO
noyis B auanasoHe nepronos 1-1000 c. O6Hapy»keHsl 1Ba THNA 3()(EKTOB — alepHOIUUECKOe U KBa3UIIepHOANYe-
CKO€ yBEJIMYEHHE aMIUIUTYAbI Kosebanuii ypoBHs roist oT 1 10 2 HTa ¢ Bpemenamu 3anasaeiBanus 10-15 u 50 mun
COOTBeTCTBeHHO. X mpomomkutensHOCTH cocTaBisi 10—-15 u 30-50 MUH COOTBETCTBEHHO.

The ionosphere was modified by the facility “Sura” (Nizhny Novgorod). The measurements were made on Au-
gust 28-30, 2012. The facility of 70-75 MW effective radiated power was turned on and off in 30-min intervals.

The observations were made at a site near Kharkiv city (the distance between the facility and magnetometer-
fluxmeters was equal to approximately 960 km). The amplitudes of geomagnetic pulsations, with period of 1-1000 s,
were acquired. The following two types of effect were observed: an aperiodic and quasi-periodic increase in the
oscillation amplitude of 1 to 2 nT with a delay of 10—15 min and 50 min, respectively. These inferred effects had
temporal durations of 10—15 min and 30-50 min, respectively.

IOBEAEHHUE HOHOC®EPBI BO BPEMS B3PbIBA YEJISIBUHCKOI'O BOJIMJIA

'H.IL IlepeBaJioBa, ’A.C. Kynutsera, > “H.B. Illecraxos, '10.B. SciokeBny, 'C.B. Boeiikos

'MrctnryT conneuno-semuoit ¢pusukn CO PAH, UpkyTtck, Poccus
ZI/IpKyTCKI/Iﬁ rocyapcTBEHHBIN yHUBEpCHUTET, pkyTck, Poccust
3 JlanbHEBOCTOUHBII (enepanpHbIll yHUBEpCHTET, BaanBocTok, Poccust
4- o
WucturyT npuknagnoit matremaruku JJBO PAH, Bnagusocroxk, Poccust
nessiduff @yandex.ru

IONOSPHERIC BEHAVIOR DURING EXPLOSION OF CHELYABINSK BOLIDE
'N.P. Perevalova, >A.S. Zhupityaeva, > *N.V. Shestakov, 'Y.V. Yasyukevich, 'S.V. Voeykov

"nstitute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
rkutsk State University, Irkutsk, Russia
3Far Eastern Federal University, Vladivostok, Russia
“Institute of Applied Mathematics, FEB RAS, Vladivostok, Russia

Y1pom 15 despans oxono 03:20 UT (09:20 LT) mpowmsomen B3psB Oonmpma B parione . YemsOuxcka. Bommn
B3opBaics Ha BeicoTe 15-20 kM [http://www.inasan.ru/rus/asteroid_hazard/chelyabinsk_bolid.html]. Ha ocHOBe maHHBIX
M0 BapHalMsAM IOJHOTO deKTpoHHOTO coxepkanus (IT9C) mpoBeneHo HccienoBaHue MOBEACHHUS HOHOChEpHl BO
BpeMsi B3pbBa Oommpa. [I9C paccumThIBaJIOCH O ABYXYAaCTOTHBIM (Da30BBIM H3MEPEHUSIM TNpHeMHHUKOB GPS,
pacroJOKeHHbIX B 30HE B3pbiBa. /[l wWccnenoBaHusi BHIOMpaANMCh HeNpepbiBHbIE psiibl  Bapuaiuid [10C
JUTUTEIBHOCTBIO OT 2 110 6 4. C 1enbio BhIAETIEHU BO3MYILEHNH, BEI3BAHHBIX B3PhIBOM Oosnaa, ucxonusle psaasl [19C
MOJIBEPTajuCh CIMIAXKUBAHUIO C BPEMEHHBIM OKHOM 2 MUH M YIaJeHHIO JIMHEHHOTO TPEeH/Ia ¢ BPEMEHHBIM OKHOM
20 muH. Bapuanuu II3C B neHp B3pbiBa cpaBHUBaJIUCH ¢ noBeneHueM [19C B mpeaplIylmivil U nocieayronuit
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nau. Yepes 14 muH mocie B3peIBa 6onmaa B Bapuanuax [19C 6puto 3aduKCHpOBaHO BO3MYIIIEHHE, KOTOPOE HUMEIO
(dbopmy, cOOTBETCTBYIOIIYIO (hopMe yrnapHO aKycTuueckor BosHbI. [10/100HbIe BO3MYIIEHHsT HAOIIOAAINCh paHee MpU
W3yUYEHHUU 3eMJIETPSICEHUH U 3aITyCKOB PakeT. 3aperucTpupoBanHbie Bo3mytneHus [19C umenu nepuosn okoio 15 MuH u
pacipoCTpaHsIUCh paJualbHO OT TOYKM B3pbiBa 110 paccrosHuit 500-600 kM. TopuzoHTasbHAs CKOPOCTH
nepeMeIIeHHs BO3MYIIEHUH cocTapisiia okono 320-360 m/c, 4To OIU3KO K CKOPOCTH 3BYKa B HUXKHEW arMocdepe.
Awmmnryna xonebanuii [19C Bapsuposanace ot 0.1 1o 0.5 TECU, yto npessimano ypoBeHb (POHOBBIX (QIIyKTyaIuid.

The bolide explosion occurred near Chelyabinsk in the morning of February 15, 2013 at about 03:20 UT (09:20 LT).
The bolide exploded at a height of 15-20 km [http://www.inasan.ru/rus/asteroid_hazard/chelyabinsk_bolid.html]. We
investigated the ionospheric behavior during the bolide explosion, using data on total electron content (TEC) varia-
tions. TEC was calculated from two-frequency phase measurements made by GPS receivers located in the zone of
the explosion. For the investigation we chose continuous series of TEC variations with duration from 2 to 6 hours.
To separate the disturbances caused by the bolide explosion, we smoothed the initial TEC series with the time win-
dow of 2 min and removed the linear trend with the time window of 20 min from them. The TEC variations on the
earthquake day were compared to those on the previous and next days. Disturbances in the form of shock acoustic
waves were registered in TEC variations 14 min after the bolide explosion. Similar disturbances had been observed
after earthquakes and rocket launches. The registered TEC disturbances had a period of about 15 min and moved
radially from the explosion epicenter up to distances of 500-600 km. The horizontal velocity of the disturbances
(320-360 m/s) was close to the velocity of sound in the lower atmosphere. The TEC amplitude varied from 0.1 to
0.5 TECU and exceeded the level of background fluctuations.

HUHTEPMOAYJIAIMUOHHBIE 2O®EKTHI, BOSHUKAIOIIMUE
P MHOT'OYACTOTHOM BO3JIENCTBUU HA MATHUTOAKTUBHYIO ILVIA3MY

H.A. Aiinakuna, MLE. I'ymiun, U.1OQ. 3yaun, C.B. Kopookos, A.B. Koctpos, A.B. CTpukoBckuii

WucruryT npuknanuoi ¢usnku PAH, Huwkunit Hoeropon, Poccust
zudiniy @appl.sci-nnov.ru

INTERMODULATION OF WHISTLER WAVES IN MAGNETIZED PLASMA
N.A. Aidakina, ML.E. Gushchin, I.Y. Zudin, S.N. Korobkov, A.V. Kostrov, A.V. Strikovskii
Institute of Applied Physics RAS, Nizhny Novgorod, Russia

Jlo HacTOSIIIIEro MOMEHTAa HE HAaiJJeHO MCYEPIIBIBAIOIIETO TEOPETHYECKOTO O0OBSICHEHNUS PSAY HEIMHEWHBIX sIBJIe-
HUIA, TPOUCXO/SIIMX B OKOJIO3EMHOI! IIa3Me MPH yYaCTUH MHTEHCUBHBIX CBUCTOBBIX BOJIH (TEHEPALMS TPUTTEPHBIX
M3IyYeHHH, CATeJINTOB, ITYMOBBIX CUTHAIOB). OTY4AaCTH 3TO OOBSICHAETCS MHOTOOOpA3MeM BO3MOXKHBIX HEJHHEH-
HBIX 3(PEKTOB M CIOKHBIMH 3aKOHAMH JINCIIEPCUH JIEKTPOMArHUTHBIX BOJIH B MarHUTOAKTHUBHOM uiazme. Dddek-
THUBHBIM TIOXO0/IOM K PELICHHUIO TIOJJ00HOI0 pojia 3a/1a4 sSBJISICTCS JIAO0paTOPHOE MOICIHPOBAHUE.

B 3KCHepHMeHTaX 110 MHOFO‘laCTOTHOMy BO3JICI>1CTBHIO, BBIIIOJIHCHHBIX Ha prHHOMaCHlTaGHOM IIJIa3BMCHHOM
crerye «Kpot», ObLT 0OHAPYKEH U UCCIEIOBAH PsIIl MHTEPMOIYIIIHOHHBIX 3(()EKTOB: Kpocc- M CaMOMOIYIISIHS WH-
TEHCHUBHBIX CBHCTOBBIX BOJIH, T€HEPAIMsl CUTHAJIOB HA KOMOWHAIIMOHHBIX YacTOTaX. JIOKJIaJ MOCBSINEH H3JI0KECHUIO
PE3YIIBTaTOB ATHX UCCIICOBAHMH, a TAK)KE TEOPSTUICCKON MHTEPIIPETAIINU HEKOTOPHIX HAOJFOIABIINXCS SIBIICHUIA.

Some nonlinear effects which happen with whistler waves in the near Earth plasma (like trigger emission, spectral sat-
ellites generating and so on) haven’t been properly described yet. In some degree it is a consequence of vast variety of
nonlinear effects which can happen in magnetized plasma and complexity of dispersion of electromagnetic waves propa-
gating through it. One of the most effective approaches for solving such kind problems is a laboratory simulation.

Some experiments of multifrequency affecting on magnetized plasma was carry out with Krot plasma facility. In
the experiments some intermodulation effects was found out. It is cross and self modulation of intensive whistler
waves and generating signals of their combination frequencies. The report is devoted to presentation of the results
and to theoretical interpretation of some of them.

KPYIIHOMACHITABHBIE BOJTHOBBIE BO3MYIIEHUS
B ITIOJIE JIEKTPOHHOU KOHUHEHTPALIMU 11O JAHHBIM KCIIEPUMEHTA COSMIC

A.C. 3apy6un, FO.JI. Pynakosa, A.W. Iloropenbuen

Poccuiickuii rocy rapcTBeHHBIH ruapoMeTeoposiornueckui yausepeuret, Cankrt-IlerepOypr, Poccust
a-zarubin @mail.ru

LARGE-SCALE WAVE DISTURBANCES IN THE ELECTRON DENSITY
FROM COSMIC EXPERIMENT

A.C. Zarubin, I.L. Rudakova, A.I. Pogoreltsev

Russian State Hydrometeorological University, Saint-Petersburg, Russia
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Ha ocHoBe maHHBIX pagmo3aTMeHHBIX u3MepeHui skcnepumerta COSMIC uccnenyroress KpymHOMacITaOHbIE
BOJIHOBBIE BO3MYILIeHUs1 B HOHOChepe. [1Jist Toro 4To0bl MUHUMHU3UPOBATH BIMSHHUE YJIBTPAQHOIETOBOM pajaualuy,
ObUTH BBIOpPAHBI TOJIbI ¢ HU3KOH coTHeYHOM akTHBHOCTHIO (2008—2010 rr.). BostHOBBIC BO3MYIIIEHHS, HAOII0JaeMbIC
B DJICKTPOHHOH KOHIICHTpAIUMH, ObLIM pa3/IeiCHbl HA CTAIHOHAPHBIC (CTOSIYUE), a TAaKXkKe Ha OEryIiiue Ha BOCTOK W
3amaj] BOJHBI. [loydeHHbIC pe3ysibTaThl CPAaBHUBAKOTCS C XapaKTEPUCTUKAMU IUIAHETAPHBIX BOJIH B CTpaTocdepe,
MOJYYCHHBIMA U3 aHAIM3a JAHHBIX, accuMmnpoBaHHbIX Moaenbio UK Met Office. O6cyxaaroTcss BO3MOKHBIE Me-
XaHHU3MEI ITepPeIadd METEOPOJIOTHIECKUX 3PPEKTOB Ha BEICOTHI TEPMOCHEPHL.

Large-scale wave disturbances in the ionosphere are investigated on the basis of radio occultation measurements
of the COSMIC experiment. To minimize the influence of ultraviolet radiation, the years with low solar activity
were selected (2008-2010). Wave-like disturbances observed in the electron density were separated into the station-
ary (standing), eastward and westward waves. The results are compared with characteristics of planetary waves in
the stratosphere obtained from analysis of the data assimilated in UK Met Office model. Possible mechanisms of
transfer the meteorological effects to thermosphere heights are discussed.

HOHOC®EPHAS BYPS 5-6 ABIT'YCTA 2011 r.: PE3YJBTATBI HABJIOAEHUAA
HA XAPBKOBCKOM PAJIAPE HEKOI'EPEHTHOTI'O PACCESIHUS

C.B. Kanko

WuctutyT nonochepst HAH 1 MOH Ykpaunsl, XappkoB, YKpanHa
sophiaharytonova@gmail.com

THE IONOSPHERIC STORM ON 5-6 AUGUST 2011: RESULTS
OF OBSERVATION WITH KHARKIV INCOHERENT SCATTER RADAR

S.V. Katsko
Institute of Ionosphere NAS and MES of Ukraine, Kharkiv, Ukraine

[TpuBenenHsl pe3ynbTaThl HAOMIOJACHUH Ha pagape HeKorepeHTHoro paccesHust Mucturyra moHocdeps! (Xapb-
KOB) BapHalii mapaMeTpoB HOHOCGhEPh] BO BpeMs CBEpXCUIIbHON MarHUTHON Oypu 5—6 aBrycrta 2011 1. (Kpma=8-).
MarnutHas Oypsi CONPOBOXKAATACH OTPULIATEIEHBIM HOHOC(HEPHBIM BO3MYIIIEHHEM, KOTOPOE BBI3BAJIO P M3MEHE-
HUH B noHOCcepe. OOHapykeHO MaicHUe KOHIICHTPAINHU 3JIEKTPOHOB B MakcuMmyMe ciios F2 B 1Ba pa3za. YMmenbe-
HHE KOHIIEHTPAIUH 3JICKTPOHOB CONMPOBOXIAJIOCH 3HAYMTEIBHBIM HAarpeBoM Iutasmbl. Habmomanock yBenmmueHne
BBICOTHI MakcuMyMa ganHoro ciosi ¢ 310 go 510 xm.

Ha ocHOBe M3MEpEeHHBIX KOHLEHTPALUHA 3JIEKTPOHOB, TEMIIEPATYp 3JIEKTPOHOB U HOHOB U CKOPOCTH ABHKEHHUS
IUIa3Mbl IIPOBEJICHO YMCICHHOE MOJSIMPOBAHUE IPOLECCOB B aTMOchepe u HOHOc(epe, COMyTCTBOBABILMX HOHO-
cepHoii Oype.

Results of observations of ionospheric parameters variations during the severe magnetic storm of 5-6 August
2011 (Kpmax8—) on the incoherent scatter radar in Kharkiv are presented. The magnetic storm was accompanied by
the negative ionospheric disturbance which has produced a number of changes in ionosphere. The depression of
electron density in F2-layer maximum is detected. The electron density decreasing was conducted with significant
plasma heating. The increasing of F2-layer maximum high from 310 to 510 km was observed.

The numerical simulation of atmosphere and ionosphere processes which had attended to ionospheric storm is
done on basis of measured electron density, electron and ion temperatures and velocity of plasma movement.

PE3YJbTATBI SKCIIEPUMEHTOB 10 TPAHCHOHOC®EPHOMY 30HANPOBAHHUIO
NOHOC®EPHI 3EMJIN HA/I UOLIKAP-OJIOU CUTHAJTAMH CITYTHHKOBBIX
HABUT'AIMOHHBIX CUCTEM I'NIOHACC/GPS

B.A. UBanos, H.B. PsiooBa, M.I. Psi6oBa, A.A. KucuubiH

[oBomkckuii rocy TapCTBEHHBIN TEXHOJIOTHYECKUH yHUBEpcuTeT, Vomxkap-Oma, Poccus
RyabovaMI@volgatech.net

THE RESULTS OF EXPERIMENTS OF TRANSIONOSPHERIC SOUNDING
OF THE EARTH'S IONOSPHERE ABOVE YOSHKAR-OLA CITY BY SIGNALS
OF SATELLITE NAVIGATION SYSTEMS GLONASS/GPS

V.A. Ivanov, N.V. Ryabova, ML.I. Ryabova, A.A. Kislitsyn
Volga State University of Technology, Yoshkar-Ola, Russia
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B nacrosimee BpeMs AJIs UCCIIEAOBAHUS CTPYKTYPHI M JMHAMHUKN HOHOCHEPHI 3eMIIM U PeIIeHus 3a1ad pacipe-
JIEJICHUSI TIOJTHOW 3JIEKTPOHHON KOHIIEHTPAIMH LIMPOKOE MPUMEHEHHE MOJIYYHJIN CITyTHUKOBBIC HAaBHTAIlHOHHBIE
cuctemel ' JIOHACC/GPS.

B pabore mpencTaBiieHbl pe3yJbTaThl HATYPHBIX 3KCIIEPUMEHTOB IO OIMPEICICHHUIO MOJHOTO 3JICKTPOHHOTO CO-
nepxanus (I19C) Ha ocHOBe MaHHBIX 30HIUpPOBaHMs curHamamu HaBuraruoHHbIX cucteM ['JIOHACC/GPS o ¢a-
30BbIM U3MEPEHMSIM MICEBIOAAIBHOCTU Ha JABYX yacToTax. Kpome Toro, mpencTaBieHbl JaHHbIE BHIYHCIUTEILHOTIO
SKCIICPUMEHTA C HCIIOIB30BAaHUEM MEXKIYHAPOIHOW crpaBoyHON Mojenu woHochepbl IRI. AHamm3 pe3ynbTatoB
CYTOYHBIX JIaHHBIX H3MEPCHHM, OTYYCHHBIX 0 HAOMIOAeHUIO ciiyTHHKOM Ne 22 cucremsl GPS, mokasai, 4ro Mak-
cumym ITDC cooTBETCTBYET HPOMEXKYTKY BpeMeHH ¢ 11 10 14 u u cocrapmnsier 22.5-10° M~

Currently, to study the structure and dynamics of the Earth's ionosphere and objectives of the distribution of the
total electron content received widespread use satellite navigation systems GLONASS/GPS.

The paper presents the results of full scale experiments to determine the total electron content of the data of
sounding by signals GLONASS/GPS by phase measurements of pseudorange at two frequencies. In addition, the
data presented numerical experiments using international reference ionosphere model IRI. Analysis of the results of
measurement data obtained by monitoring the satellite number 22 GPS system showed that the maximum TEC cor-
responds to time interval 11 to 14 hours, and is 22.5-10"° m™2,

CIIEKTP JJINHHONEPUOJHBIX TEOMAT'HUTHBIX ITYJIbCALIUN
BO BPEMSI COBBITHUI KJIACCOB SI M SSC

1.2}0.10. Kau6aunosa

'MucTuTyT conneuno-semuoit ¢pusnkn CO PAH, UpkyTck, Poccus
2I/IpKyTCKa;I rocylapcTBEHHAs CEJIbCKOXO03sMCTBEHHAs akagemus, Upkyrck, Poccus
malozemova81 @mail.ru

THE SPECTRUM OF LONG-PERIOD GEOMAGNETIC PULSATIONS DURING
THE SI AND SSC EVENTS

L2yy. Yu. Klibanova

'MucTnTyT conneuno-semuoit ¢pusnkn CO PAH, UpkyTck, Poccust
Zrkutsk State Agricultural Academy, Irkutsk, Russia

Hccnenytorcst qHEBHBIE [UIMHHONIEPUO/IHbIE TE€OMAarHUTHBIE ITyJIbCAIH, 00YCIIOBIEHHbIE PE3KUMH IepernagaMu
JUHAMHUYECKOro JaBiieHus1 cojHeuHoro Berpa (CB) Bo BpeMs BHe3anHbIX UMMYJbCOB (SI) U MTHOBEHHBIX Hadal
oypp (SSC). Ucnonszyrorcs nanneie ceteit IMAGE (EBpoma) u CARISMA (CANMOS, Kanama) m a3marckux
craanuii Upkyrck (Poccus), Memambercy u Kaknoka (Anonus). [IpoBeneH crieKTpaibHBIN aHAaIH3 KOleOaHWU B
nuanasoHe 4actor 1-6 mI'm. OOHapyxeHO, yTo KosiebaHus B Auamna3oHe dactor f=2.3-2.8 mI'1 Habmomarorcs
rJ100aIbHO HA BBICOKMX M CPEJHMX LIMPOTAX IO BCEM JOJITOTaM, HO ¢ MAKCHMYMOM aMIUIUTYAbI Ha THEBHOM CTOPO-
He. B arom muamazone MI'/I-konebanus B CB orcyTcTBytoT. CrenaH BBIBOJ O TOM, YTO PACCMOTPEHHBIE IyIbCAIIUI
BO30yxmatotrcs peskumu pportamu SSC. boree crabpie m3MeHeHus naBieHns Ha (GpponTe SI BBI3BIBAIOT T€HEPAIIIO
KOJIeOaHWH JIOKAJBHO, T. €. TOJIKO Ha OTACIBbHBIX CTAHIMAX.

We study daytime long-period geomagnetic pulsations caused by sharp changes in the solar wind (SW) dynamic
pressure during sudden impulses (SI) and sudden storms commencements (SSC). We use data of networks: IMAGE
(Europe), CARISMA (CANMOS, Canada), and Asian stations: Irkutsk (Russia), Memambetsu and Kakioka (Ja-
pan). Spectral analysis of the oscillations within frequency range 1-6 mHz is made. Oscillations within frequency
range f=2.3-2.8 mHz are found to be observed globally at high and mid latitudes through all longitudes, but with
the maximum amplitude at the day side. MHD waves in the SW are absent in this range. Conclusion is made that the
pulsations under consideration are excited by sharp SSC fronts. More weak pressure changes on the Si impulse front
cause local response in pulsations not at all, but only at some stations.

CUCTEMA NOHOC®EPA-IIJIASMOC®EPA B IEPUO/J ITPOAOJIZKKUTEJIBHOI'O MUHUMYMA
COJIHEYHOM AKTUBHOCTH U HA ®A3E EE IIOCJEJIYIOIIEIO POCTA

'M.B. Kaumenko, 'B.B. Kaumenko, "M.E. 3axapeHkoBa, '10.B. Yepusk, ’K.I. PaToBckuii,
?10.B. SiciokeBuy, *A.A. Illep6akor

3anannoe ornenenue MHucTHTyTa 3eMHOTO MarHeTH3Ma, HOHOC(EPHI U pacPOCTPAHEHUSI PAIOBOIH
uMm. H.B. IlymkoBa PAH, Kanununrpan, Poccus
ZI/IHCTI/ITyT conrevyno-3eMHo# pusuku CO PAH, UpkyTtck, Poccus
maksim.klimenko @mail.ru
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IONOSPHERE-PLASMASPHERE SYSTEM DURING A PROLONGED MINIMUM OF SOLAR
ACTIVITY AND ITS SUBSEQUENT GROWTH PHASE

'ML.V. Klimenko, 'V.V. Klimenko, 'LE. Zakharenkova, 'LV. Chernyak, ’K.G. Ratovsky,
2Yu.V. Yasukevich, *A.A. Scherbakov

'West Department of Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation RAS,
Kaliningrad, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B nanHO# paboTte npencTaBieHbl pe3yIbTaThl HCCIEA0BaHNI OCHOBHBIX OCOOCHHOCTEH ITOBEJICHNS] CHCTEMBI HO-
Hoc(hepa—tmazmocdepa B MeproA 3aTAHYBIIETOCS MHHUMyMa coidHedHo# akTuBHOCTH (2007-2010 1T.) U Ha daze
pocta conHeuHoi akTuBHOCTU (2011-2012 rT.). [IpOoBeaeHO cpaBHEHHE PE3yNbTaTOB PAacUyeTOB, MOIYUYEHHBIX C HC-
nonbp3oBaareM moxenu I'CM TUII, ¢ naHHBIMH BBICOKOIIMPOTHBIX M CPEIHEIINPOTHBIX CTAHIIUN HAa3eMHOTO 30H-
JMPOBaHMSI HOHOC(EPDI, a TAKIKE C OLEHKaMH BKJIa/a IJ1a3MOCc(EepHON 3JIEKTPOHHOM KOHLEHTPALMH B TIOJIHOE 3JIeK-
TPOHHOE cojepkaHue, noiaydeHHsIMU 110 maHHBIM GPS, COSMIC u pamapa HekorepeHTHOTO paccesHus B VpkyTt-
cke. Oco6oe BHUMAHWE YAEIEHO TNIOGATLHOMY PaCTIpeIeNenuio BEICOTH nepexoaa OY/H™ B pasnuunbix reamoreo-
(pU3MUECKHX YCIOBUSIX, & TAKXKE CPABHEHHUIO U3MEHUYNBOCTH fyF2 1 IOTHOTO 3/I€KTPOHHOTO COMep KaHMS.

Pa6ora BeInonHeHa npu GrHAHCOBOM moaaepkke rpanta PODU Ne 12-05-31217 u ITporpammer Ne 22 PAH.

This report presents the results of the studies of the ionosphere-plasmasphere behavior during a prolonged mini-
mum of solar activity (2007-2010) and on the growth phase of solar activity (2011-2012). A comparison of the cal-
culation results obtained using the GSM TIP model, with observations of the mid and high-latitude ionospheric
sounding stations, as well as estimates of the contribution of plazmaspheric electron density in the total electron
content obtained from GPS and COSMIC satellites and incoherent scatter radar in Irkutsk. Particular attention is
given to the global distribution of the O*/H" transition height in various heliogeophysical conditions, and also to the
comparison the fyF2 and total electron content variability.

This work was supported by RFBR grant N 12-05-31217, and Program N 22 RAS.

MN3MEPEHUE BAPI/IA]_[I/II:/:I IHOJHOI'O 9JIEKTPOHHOTI'O COAEP KAHUS B UMOHOCDEPE,
CTUMYJIUPOBAHHOU MOIHBIM KOPOTKOBOJIHOBBIM PAJTNOU3TYUYEHUEM,
C MIOMOIIBIO JIBYXYACTOTHOI'O PAJJMOITPOCBEYEHMUSI CUTHAJIAMHU T'HCC

'ILA. Kororun, 'H.A. Hacbipos, 2C.M. I'pau, *A.B. Illunaun

'Kazanckuit (ITpuBomxckuit) penepanbHblid yHUBepcHTeT, Kazans, Poccust
2Haqu0-HccneHOBaTeHLCKI/Iﬁ panuodusngeckuii nHCTUTYT, Himxanit Hosropon, Poccust
legal_26.06 @mail.ru

MEASUREMENT OF TEC-VARIATIONS IN THE IONOSPHERE STIMULATED POWERFUL
HF RADIOEMISSION WITH USING DUAL-FREQUENCY PROBING GNSS SIGNALS

D.A. Kogogin, T.A. Nasyrov, 28.M. Grach, ?A.V. Shindin

'Kazan (Volga region) Federal University, Kazan, Russia
“Radiophysical Research Institute, Nizhny Novgorod, Russia

B pabote paccmaTpuBaeTcst n3MepeHne IOJHOTO 3IeKTpoHHOTo cozaepxanust (I19C) B Bo3MymieHHOH 00nacTi
HOHOC(EPHl METOAOM JBYXYaCTOTHOTO 30HAMPOBaHUS curHamamu ciyTHUKOBBIX cucteM ['JIOHACC u GPS. [Ins
WCCJIEIOBAaHNsl BapHallMii CHTHAJIOB HCIIONB3YETCs allapaTHO-IIPOrPaMMHBIH KOMIUIEKC MOCTOOpabOTKH (aiioB
HABHUTALMOHHBIX COOOIEeHUH, npecTaBieHHbIX B popmate RINEX. OcHOBHbIE pe3ysibTaThl pabOThl IPECTABIISIOT
co0Ooii m3mepenne Bapuanuii [19C Ha cetn HazeMHbIX [ HCC-craHImid, pacmoiioxKeHHBIX BIOJIb TEOMArHUTHOM -
potsr: 1. Bacuiscypcek (56°47' N, 46°02" E); . 3enenononsck (55°52' N, 48°33' E); m. Kazans (55°48' N, 49°08' E).
Paccrosinue mexny nmynkramu: Bacunbcypck—3enenononsck — ~160 xm; Bacunscypck—Kaszanp — ~200 kM. B pe-
3yJbTaTe MOCTOOpaboTKN oOpamaioT Ha ce0st BHuManue Bapuarmu [19C na pagnorpaccax «cmyTHHK— HCC-ceTh»,
jpocruraromue 0.1-0.3 TECU g Bcex mpueMHBIX IYHKTOB. OIHAKO paguoOTPacChl «CIIyTHUK—3EIEHOIOIbCK» U
«cIryTHUK—Ka3aHb» 0 YCIOBUSAM KCIIEPUMEHTA HE IepeceKatn BO3MYIICHHYIO 00J1acThb.

Pabora BeInosiHeHa ipu prHaHCOBOH noyiepxke PODU (rpantsr Ne 12-02-00513-a u Ne 13-02-00957-a).

In this article presented results of measurement of TEC — variations in the disturbed part in the ionosphere by us-
ing dual frequency probing signals of navigation systems GLONASS and GPS. For research TEC — variations used
by the hardware-software complex post-processing navigation files GNSS presented in RINEX. The main purpose
of research: measurement are the TEC — variations on the terrestrial network of GNSS stations along the geomag-
netic latitude: Vasilsursk; Zelenodolsk; Kazan. The distance between the measuring points: Vasilsursk—Zelenodolsk
— ~160 km; Vasilsursk—Kazan — ~200 km. As a result, post-processing attract the attention of TEC variations in the
radio paths SATELLITE — GNSS network reaching 0.1-0.3 TECU for all points. However, it should be noted that
the radio path Satellite—Zelenodolsk and Satellite—Kazan on the conditions of the experiment did not cross the dis-
turbed region. The results require further detailed study and discussion.

The work was supported by the RFBR grants N 12-02-00513-a and 13-02-00957a.
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MI'I-KOJEBAHUSA B AKCHJIbHO-CUMMETPUYHON MATHUTOC®EPE
C TOKOBBIM CJIOEM

J.A. Ko3noB, A.C. JleonoBu4

HuctutyT comneuno-3emuoint pusuxku CO PAH, Upkyrck, Poccust
kozlov-da@iszf.irk.ru

MHD-OSCILLATIONS IN AN AXISYMMETRICAL MAGNETOSPHERE
WITH A CURRENT SHEET

D.A. Kozlov, A.S. Leonovich
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

HccnenoBana mpocTpaHCTBEHHAsE CTPYKTYpa U CIEKTP a3uMyTajbHO-MeldkoMacintadbueiex MI/[-konebanuii B
AKCHAIFHO-CHMMETPUYIHON MOJENH MarHUTOC(epsl C TOKOBEIM ciioeM. HaliileHHbIe pemieHnst OMMCHIBAIOT ab(Be-
HOBCKHE M MeJUICHHbIe MarHuTo3ByKoBble (MM3) kosebaHus, HEYCTOHUUBBIE B NMPUCYTCTBUM TOKOBOTO CJOS, U
OTHOCATCS K 00JaCTH BBITSHYTHIX B XBOCT 3aMKHYTHIX MarHUTHBIX CHIIOBBIX JIMHWHA. BIOJHh CHJIOBBIX JIMHUHA Mar-
HMTHOTO T10JI1 paccMaTpHBaeMble KoJieOaHs! IPEACTABISIIOT CO00# cTosture BOHBL. ONpeiesieHbl CIEKTPbl COOCTBEHHBIX
YacTOT OCHOBHBIX TAPMOHHK CTOSYMX a3MMYTaJIbHO-MEIKOMACIITAOHBIX anb()BEeHOBCKMX 1 MM3-BONH B IHama3oHe
MarHuTHBIX 000J0Yek 5<L.<60 B ymokansHOM U BKB-npubmmkeHusx u mnposefeHO ux cpaBHeHue. OmnpesencHa
CTPYKTYpa a3uMyTaIbHO-MEIKOMACIITAOHBIX HEYCTONYHUBEIX alb()BEHOBCKUX BOJH ITOTIEPEK MATHUTHBIX 00OJIOYEK.
Taxue BOJIHBI MOTYT CYIIECTBOBAaTh B Marunutrocepe 3eMiu TOJIbKO MPU HATMYUKM CTOPOHHHUX TOKOB B HOHOChEpeE,
Ha KOTOPYIO OIUPAIOTCS CUJIOBBIE JIMHUH T€OMAarHUTHOTO TOJISI.

The problem of stability of the magnetotail current sheet to azimuthally small-scale Alfven and slow magne-
tosonic (SMS) waves is solved. The spatial structure and spectrum of Alfven and SMS oscillations is studied in an
axisymmetric model of the magnetosphere with a current sheet. The solutions describe unstable oscillations in the
presence of a current sheet and correspond to the region of stretched closed field lines of the magnetotail. These
oscillations are standing waves along magnetic field lines with foot points on the highly-conductive ionosphere. The
spectra of eigen-frequencies of several basic harmonics of standing Alfven and SMS waves are found for magnetic
shells in the 5<L.<60 range, in the local and WKB approximation, which are compared. The structure is determined
of azimuthally small-scale Alfven waves across magnetic shells. It is shown that these waves can exist in the Earth's
magnetosphere only if external ionospheric currents are present at the ends of magnetic field lines having foot points
on the ionosphere.

ONPEJEJEHUE BbBICOTbBI 3AT'OPAHUSA METEOPOB IIPU BASUCHbBIX HABJIOAEHUSIX
E.C. KomapoBa

HuctutyT conmneuno-3emuoi ¢pusuku CO PAH, Upkytck, Poccust
eskomarik @ gmail.com

DETERMINATION OF THE HEIGHT OF THE BASIS DECK METEOR OBSERVATIONS
E.S. Komarova
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabote onmcanbl pe3ynbTaThl 00pabOTKH U3MEPEHUIl, TIPOBEACHHBIX U3 ABYX MyHKTOB — 1. Mcrpa (ITogmoc-
KOBbE) M 3BEHUTOPOJICKAsi aCTpOHOMHYECKast oOcepBaTtopust — coBMecTHO ¢ MHcTuTyTOM actponomun PAH (Mock-
Ba). basucHble HaOMIOEHHS COITIACHO KIIACCHUYECKOMY METOY HMO3BOJIAIOT ONPENEIUTh BBICOTY BO3TOPAHHUSA METEO-
poB. B nanHoii pabote 66u10 00padoTaHo 90 METEOPHBIX COOBITHI U BBIYMCIICHBI BEICOTHI BO3TOPAHHUSL.

This paper describes the results of the processing of measurements made from two sites — Istra (Moscow) and
the Zvenigorod Observatory and the Institute of Astronomy of Russian Academy of Sciences (Moscow). The basis
of observation, according to the classical method to determine the height of fire meteors. This paper has been proc-
essed 90 meteor events and calculated the height of their fire.

HEO/JHOPO/JHOCTH HOHOC®EPHI, CBSI3AHHBIE C IBIJIEBOM 3BYKOBOM MO0
C.U. Konnun, C.U. [Tonean

WucturyT muaamuku reochep PAH, Mocksa, Poccust
serg_kopnin@mail.ru

INHOMOGENEITY OF THE IONOSPHERE RELATED TO THE DUST ACOUSTIC MODE
S.1. Kopnin, S.I. Popel

Institute for Dynamics of Geospheres RAS, Moscow, Russia
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Pa3paboTana Teopus MOIYIIAIMOHHON HEYCTOHYMBOCTH JIEKTPOMArHUTHBIX BOJIH B 3alIBUICHHOW HOHOC(epe 3eM-
1. [Toka3aHa BO3MOXKHOCTB CYIIECTBOBAHUSI IBUIEBBIX 3BYKOBBIX BOJH B IIa3Me 3amblIeHHOW noHocdepsl. [Ipemmo-
JKEH MEXaHMU3M (OpMHUPOBaHHsI HEOJHOPOJHOCTEH AIIEKTPOHHOM U MOHHOM KOHLIEHTPALIMK B 3allblJICHHOH HOHOC(hepe,
a TaKoKe METOJ| yYeTa dTUX HEOJHOPOJHOCTEH IPH OIMCAHUK JMAJIEKTPUUECKOH POHUIIaeMocTH HoHOochepbl. O0Cyxk-
JTAFOTCS BOTIPOCHI BIMSIHUS STUX HEOJHOPOJHOCTEH Ha PagMOCBA3b U PabOTy HAaBUTAIIMOHHBIX CHCTEM.

Pabora BeimonHeHa no IIporpamme Ne 5 ¢pyHnamenTansubix uccnenoBanuiit OH3 PAH; Iporpamme Ne 22 ¢dyH-
JlaMeHTaJIbHBIX nuccaeaoBanuii [Ipesuauyma PAH «DyHaaMeHTalbHBIE POOJIEMBI HCCIIeI0BaHUM U ocBoeHUs Coll-
HeuHOU cucteMsl»; [Iporpamme Cosera no rpantam Ilpesunenra PO (mpoext Ne HII-203.2012.5) mis moanep Kk
BeAyIMX Hay4HbIX mKoi; Ilporpamme PODU, mpoext Ne 12-02-00270-a; rpanty [Ipesnnenta PO s monaepxku
MOJIO/IBIX POCCHHCKHX yueHbIX (rpant Ne MK-3764.2013.2).

A theory of the modulation instability of electromagnetic waves in a dusty ionosphere is developed. The possi-
bility of the existence of dust acoustic waves in the ionospheric dusty plasma is shown. The mechanism of the for-
mation of inhomogeneities of electron and ion concentrations in the dusty ionosphere is developed, as well as the
accounting method of these inhomogeneities in the description of the dielectric permittivity of the ionosphere is pro-
posed. The impact of these irregularities on the radio and navigation systems work is under discussion.

Work performed under the Program number 5 for Basic Research Department of Earth RAS; the Program num-
ber 22 of the Presidium of RAS “Fundamental Problems of research and exploration of the Solar System”; Program
of the Council for Grants of the President of the Russian Federation (project number N HIII-203.2012.5) for support
of leading scientific schools; Program RFBR, project number N 12-02-00270-a; Grant of the President of the Rus-
sian Federation for support of young russian scientists (grant number N MK-3764.2013.2).

O BJIMSIHUM HLIJIEBOFI 3BYKOBOM MO/IbI
B 3AIIBIJIEHHOM HOHOC®EPHOI IIJIASME HA KOCMUYECKYIO OOy

C.U. Konnun, C.U. ITonean

Wucturyt muaamuku reochep PAH, Mocksa, Poccust
serg_kopnin@mail.ru

THE EFFECT OF THE DUST ACOUSTIC MODE IN DUSTY IONOSPHERIC PLASMA
ON SPACE WEATHER

S.I. Kopnin, S.1. Popel
Institute for Dynamics of Geospheres RAS, Moscow, Russia

Panee ObUTO MOKAa3aHO, YTO HATMYHE 3aPSDKEHHBIX HAHO- U MHKPOMACIITAOHBIX YACTHI[ B OKOJIO3EMHOM IIPO-
CTpaHCTBE U B aTMocdepe 3eMiii MOKET IMPUBOIUTH K JIOKAJTHbHOMY U3MEHECHHIO CBOWCTB CPEJBI, UYTO MPUBOJIUT K
BO3MOXHOCTH CYLIECTBOBAHHUS IBUIEBOIM 3BYKOBOM MOJBI, BIMSIOLIEH HAa CBOMCTBA OKpY)KarolleH cpenpl. Takxke
YKa3aHHOE SIBIICHHE MOYXHO HCIOJB30BAThH IS JHATHOCTHKH MOHOC(HEPHOH, MarHUTOCEepor M OKOIO3EMHON KOM-
TUIEKCHOM 1a3Mbl. B manHO# paboTe 00CyKIar0TCsl HCTOYHHUKH 3apsKEHHBIX MBIICBBIX YaCTHIl M BO3ACHCTBHE IIbI-
JIEBOI 3ByKOBOW MOJIbI HA OKOJIO3EMHYI0 KOCMUUYECKYIO MTOT0/y.

Pabora Bemonaena no Ilporpamme Ne 5 dynmamentansabix uccnenoBanmii OH3 PAH; IIporpamme Ne 22
dbysamamenTanpHbIX uccnenoBanuil [Ipesnanyma PAH; TIporpamme Coseta mo rpanTam Ilpesunenta PO (mpoekt
Ne HIII-203.2012.5) nns moamepKu Beaymux HaydHbIX mkod; [Iporpamme PODU, nmpoekt Ne 12-02-00270-a;
rpanty [Ipesunenta PO ansa noaaep Ky MOJIOABIX poccuiickux yueHbIX (rpanT Ne MK-3764.2013.2).

Space weather is a relatively new and important field of research. It is relevant to diverse topics such as radio
communication, space travel, diagnostics of ionospheric and space plasmas, detection of pollutants and re-entry ob-
jects, prediction of terrestrial weather and global warming. Recently it has been shown that nano- and micrometre-
sized electrically charged particulates from interplanetary space and from the Earth’s atmosphere can lead to exis-
tence of dust acoustic mode which affect the local properties as well as the diagnostics of the interplanetary, magne-
tospheric, ionospheric and near-Earth complex plasmas. In this report the sources of the charged dust particulates
and the effects of dust acoustic mode on the near-Earth space weather are examined.

Work performed under the Program number 5 for Basic Research Department of Earth RAS; the Program num-
ber 22 of the Presidium of RAS “Fundamental Problems of research and exploration of the Solar System”; Program
of the Council for Grants of the President of the Russian Federation (project number N HIII-203.2012.5) for support
of leading scientific schools; Program RFBR, project number N 12-02-00270-a; Grant of the President of the Rus-
sian Federation for support of young russian scientists (grant number N MK-3764.2013.2).

0 BO3MOKHOCTH CYIIECTBOBAHMUS IBLJIEBOM 3BYKOBOM MO/IbI B 3K30C®EPE JIYHbI
C.1. Konnun, T.U. Mopo3osa, C.H. Iloness

Wucturyt nuramuku reochep PAH, Mocksa, Poccust
serg_kopnin@mail.ru
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ON THE POSSIBILITY OF THE EXISTENCE OF DUST ACOUSTIC MODE
IN THE LUNAR EXOSPHERE

S.1. Kopnin, T.I. Morozova, S.I. Popel
Institute for Dynamics of Geospheres RAS, Moscow, Russia

PaccMoTpeHa miua3MeHHO-TIbUIEBAsE CUCTEMa B MPUIIOBEPXHOCTHOM cjioe JIyHBI Mpu BO3AEHCTBHM COJTHEYHOTO
mnydenns. OnpeneneHbl XapaKTepHbIe MapaMeTphl 3anbUIeHHOH dKk30cdeps! JIyHbl. [loka3zaHa BO3MOXKHOCTH CyIIle-
CTBOBAaHUS HEIMHEWHBIX BOJHOBBIX CTPYKTYp IbUIEBOW 3BYKOBOW Mojbl. OrpeseneHbl 00JIacTH CyIECTBOBAHUS U
OCHOBHBIE ITapaMeTPhI MBIIEBBIX 3BYKOBBIX COIMTOHOB B IPUIIOBEPXHOCTHOM CII0€ K30Cc(hepsl JIyHEI.

Pabora BeimosneHa no [Iporpamme Ne 5 ¢pynnamenTanbhbix uccnenoBanuit OH3 PAH; Iporpamme Ne 22 ¢yH-
JaMeHTalbHBIX ucciaenaopanuii [Ipesuauyma PAH «®yHgaMeHTanbHbBIE IPOOIEMBI HCCIeq0BaHnul B ocBoeHHUsT Coll-
HEYHOU cucteMbl»; [Iporpamme Coseta mo rpantam [Ipesunenta PO (mpoext Ne HIII-203.2012.5) ans moamepkku
BeAYILIUX HAay4dHbIX 1IKOJ; [Iporpamme PODU, npoekr Ne 12-02-00270-a; rpanty IIpesumenta PO mias moaaep:xku
MOJIOZIBIX poccHicKX yueHbIX (rpant Ne MK-3764.2013.2). MTU Beipaxaet Taxke OiarogapHocts GoHny «/luHa-
CTHSI» 32 (UHAHCOBYIO MOIICPIKKY.

We consider the plasma-dust system in the surface layer of the Moon under solar radiation. The main character-
istic parameters of the dusty lunar exosphere are determined. The possibility of the existence of nonlinear dust
acoustic mode wave structures is shown. The fields of existence and the basic parameters of dust acoustic solitons in
the surface layer of the exosphere of the Moon are found.

Work performed under the Program number 5 for Basic Research Department of Earth RAS; the Program num-
ber 22 of the Presidium of RAS “Fundamental Problems of research and exploration of the Solar System”; Program
of the Council for Grants of the President of the Russian Federation (project number N HIII-203.2012.5) for support
of leading scientific schools; Program RFBR, project number N 12-02-00270-a; Grant of the President of the Rus-
sian Federation for support of young russian scientists (grant number N MK-3764.2013.2).TIM is also supported by
the Dynasty Foundation.

MO/JIEJIMPOBAHUE BHE3AITHBIX ®A30BbIX AHOMAJIMA OHY-CUT' HAJIOB
ITPU PETUCTPAIIMU B SIKYTCKE

B.U. Ko3nos, P.P. Kapumos, A.A. Kopcakos

HHcTuTyT KOcMOodm3nyeckux nccnenosanuii u asponomun uM. 10.I'. ladepa CO PAH, Sxytck, Poccust
korsakov84 @yandex.ru

SIMULATION OF SUDDEN PHASE ANOMALIES OF VLF SIGNALS REGISTRATED IN YAKUTSK
V.I. Kozlov, R.R. Karimov, A.A. Korsakov
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

3aBucuMOCTh BHE3amHBIX (Pa3oBeix aHomanwii (BOA) pamnocuraanoB OHY (3-30 kI['1) oT moToKa peHTTeHOB-
CKOI'O M3JIYy4Y€HHA U OT 3CHUTHOI'O yrjia COJ'IHL[a OITUCBIBACTCA BBIPAKCHUEM

¢=BlgP+ClgcosX + A, @)

re ¢ — Bapuanus (aspl CUTHaA, IPUBEACHHAS K SAMHUIE TPOTSHKEHHOCTH TPAcCHl [rpamgyc/MM]; P — MOTOK U3My-
yennst ConHua B auanasone 1-8 A [Br/m?]; cosX — YCPETHEHHOE BJIOJIb TPACChl PACIIPOCTPAHEHUS 3HAYCHHE KOCH-
Hyca 3eanTHoOro yria ComHma. PaccmarpuBarotes 3apeructpupoBansbie B Skytcke BOA curnamos cranmmii Kpac-
Hozxap u HoBocubupck (14.9 xI'r) oTaensHO [Uist JISTHUX M 3MMHHX JTHEBHBIX yciioBuii. [loporoBasi uyBcTBHUTEINb-
HOCcTh BDA 10 motoky P cimabo 3aBucHut ot ce3oHa. BOA mpu pukcrupoBanHbix P 1 X OT JieTa K 3UMe Ha Tpacce
HoBocubupck—Skyrck yBennumBaroTcs, 3aBucumMoctb BOA ot cosX oryernuseit nerom. Ha tpacce KpacHomap—
Sxyrck BOA oT4eTnnBO 3aBUCAT OT cosX 3MMOM, UTO CBS3aHO C OOJIBILIEH MPOTSHKEHHOCTHIO TPACCHI IO AOJITOTE U
pacrnonoxeHueM B Oonee BbICOKHX mupoTax. [lomydeHHbIe pe3ynbTaTsl OyqyT MCIONB30BAHbI B OLEHKE MapaMeT-
POB MOHOC(EPEHI.

The sudden phase anomalies (SPA) of radiosignals VLF (3-30 kHz) dependence from X-ray flux and solar ze-
nith angle is described by the expression:

¢=BIgP+ClgcosX + A, 1)

where ¢ — a signal phase variation, reduced to a unit length of the path [degree/Mm]; P — a solar radiation (1-8 A)
flux [W/m?]; cosX — averaged along the propagation path cosine of the solar zenith angle. Registered in Yakutsk
SPA signal of stations Krasnodar and Novosibirsk (14.9 kHz) separately for summer and winter daytime conditions
are considered. The threshold sensitivity of the SPA by the flux P is weakly dependent on the season. The SPA val-
ue for fixed P and X from summer to winter on the path Novosibirsk-Yakutsk increases, the SPA dependence from
cosX more distinct in the summer. On the Krasnodar—Yakutsk SPA clearly depends on cosX in winter, due to the
greater interval of the longitude and the path crosses higher latitudes. SPA results will be used to estimation iono-
sphere parameters.
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TEHEPAIIUA JIPEH®OBO-KOMIIPECCUOHHBIX BOJIH YACTUIIAMHU .
C HTHBEPCHBIM PACITIPEJIEJIEHUEM YACTHUII 110 SHEPT'UHA B MATHUTOC®EPHOMU IVIABME

I.B. Kocrapes, JI.1O. Kimmymkun, II.H. Marep

WucturyT comneyno-3emuoit pmsuku CO PAH, Upkyrck, Poccust
kostarev @iszf.irk.ru

DRIFT-COMPRESSIONAL MODES GENERATED BY INVERTED PLASMA DISTRIBUTIONS
IN THE MAGNETOSPHERE

D.V. Kostarev, D.Y. Klimushkin, P.N. Mager
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B mannOi#1 paboTe OblIa H3y4eHa MPOIOIBHASI CTPYKTYpa Ipei(hoBO-KOMIIPECCHOHHBIX MOJ] i COOTBETCTBYIOIIAS
HEYCTOMYHMBOCTh IJIa3Mbl B PAMKaX T'MPOKHMHETHKH B aKCHAJIbHO-CHMMETPUYHOW MOJENIM MarHutocdepsl ¢ u30-
TpomHO# 1a3moii. [lpeamnonaraeTcs, 9To miIa3mMa COCTOUT B OCHOBHOM M3 XOJIOJHBIX YaCTHII C IIPUMECHIO0 TOPSTINX
MIPOTOHOB C MHBEPCHBIM pacipeliejeHneM 1o 3Heprud. KoMIpecCHOHHBI pe30HaHC B TaKOW IJia3Me BO3HUKAET,
KOT'Jla 4aCTOTa BOJHBI PaBHA COOCTBEHHOM 4acTOTe Ipei(hOBO-KOMITPECCHOHHON MOJIbI. [TpH TakoM pe3oHaHCe BOJI-
Ha y3KO JIOKAJIM30BaHa BAOJIb MATHUTHOTO IMOJI B OKPECTHOCTH dKBaTopa. HeyCcTOWYMBOCTh BOZHUKAET, KOTJA CKO-
pOCTh TUaMarHUTHOTO npelda, 00yCIOBICHHAS PagualbHBIM TPAJUCHTOM TEMIIEPATyphl, MEHBIIE, YeM CKOPOCTh
MarHUTHOTO npetia, Wik MpOTHBOIOI0XKHA 110 HarpapieHu0. Kpome Toro, uem Ooliee y3Kkoe WHBEPCHOE pacmpe-
JACJIICHUC, TEM 6OJ1bLlIe HHKPEMCHT HGyCTOﬁ‘IHBOCTM 1 MCHbIIIas1 BEJIIMYHUHA B (OTHO[IJGHI/le IIJIa3MEHHOI'O NaBJICHUA K
MarHUTHOMY) HeOOXOFMa JIIsi BOSHUKHOBCHUS HEYCTONYHNBOCTH.

In this work we have studied field-aligned structure of the drift-compressional modes and the corresponding
plasma instability in a gyrokinetic framework in the axisymmetric model of the magnetosphere with isotropic plas-
ma. The plasma is assumed to be composition of core cold particles and an admixture of hot protons, with the distri-
bution of hot protons is inverted. In such plasma there is a compressional resonance when the wave frequency is
equal to an eigenfrequency of the drift-compressional mode. In this resonance the wave is narrowly localized along
the field line at the equator. The plasma instability occurs when the temperature diamagnetic drift velocity is less
than the magnetic drift velocity or opposite in direction. Moreover, the narrower the inverted distribution, the higher
the instability growth rate and the smaller the value of B (the plasma to magnetic pressure ratio) required for the
instability to occur.

HCCIEJOBAHUE AKTUBHOCTH CPEJHEMACIITABHBIX HOHOC®EPHBIX BO3MYIIEHUI
BBJIN3U 30HbI JEUCTBUS 3EMJIETPSICEHUS 11 MAPTA 2011 r. B AITOHUH ITO JAHHBIM GPS

'E.C. KpynoBuy, ’C.B. BoeiikoB

1I/IpKyTCKI/Iﬁ rocynapcTBeHHbIH yHUBepcUTET, MpkyTck, Poccus
*UucTuTyT conHedHo-3eMHoi (usikn CO PAH, Mpkytck, Poccrs
purson@mail.ru

STUDY OF ACTIVITY OF THE MEDIUM-SCALE IONOSPHERIC DISTURBANCES NEAR
THE EARTHQUAKE ON MARCH 11, 2011 IN JAPAN, USING GPS

'E.S. Krupovich, *S.V. Voeykov

"rkutsk State University, Irkutsk, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabote uccienyoTcs AByMEpHbIE NPOCTPAHCTBEHHBIE paCIpeAeIeHUss WHTEHCHBHOCTH BapWalWil MOJIHOTO
anektpoHHoro conepxkanus (I19C), ordunpTpoBaHHBIX B Iuana3oHe nepruonos 2—20 MuH, 1O AaHHBIM MHPOBOH
cery npueMHrKoB GPS. B kauecTBe MHTEHCMBHOCTH MCIOJB30BaIach orubaromast Bapuanust. OCHOBHAS LIENb — TOUCK
UCTOYHMKOB Bo3MymieHUH [1DC B mupokoM peruoHe BOKpyYT 30HbI feiicTBus 3emnerpsicenus 11 mapra 2011 r. B Ano-
HHUHW JJI TOTO, YTOOBI BBIIBUTH KaK MOXKHO OOJIBIIIE COIMYTCTBYIOIIMX HMOHOC(HEPHBIX BO3MYIIECHHH, KOTOPBIE MOTYT
MCKa3UTh OOIIyI0 HaOJ0AaeMyI0 KapTHHY OTKJIMKa HOHOC(EpH! Ha 3eMieTpsceHre. Ecim MCTOYHMKHM COOTBETCT-
BYIOIIMX BO3MYILEHHI HAXOAATCA B IPEJEIax UCCIELyeMOro pETHOHA U BOJIIM3H OT KaKOro-JIM0O JTyda «IIPHEMHHK —
NC3 GPS», To ouarn yBenuueHus MHTeHCHBHOCTH Bapuanuil [I9C u OyayT 3TUMH HCTOYHMKaMH. B oTimuue ot
KapTUPOBaHUs BapHalLUii, 0TOOpa)XeHHE B IPOCTPAHCTBE MX MHTEHCUBHOCTH IO3BOJISIET UCKATh NCTOUYHUKH BO3MY-
IIEHUH B palioHax ¢ pa3lIn4yHOM IIIOTHOCTHIO MpueMHuKoB GPS.

We study 2D spatial distributions of the intensity variations of the total electron content (TEC), filtered in the
period range of 2-20 min, according to the global network of receivers GPS. As the intensity we used envelope of
the variations. The main goal - finding sources of TEC disturbances in the wide region around the earthquake on
March 11, 2011 in Japan to reveal as much as possible related ionospheric disturbances that might distort the overall
picture of observed ionospheric response to the earthquake. If the sources of the disturbances are within the study
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area and in the vicinity of a beam ‘“receiver-satellite GPS” then the centers of increasing of the TEC variation
intensity are these very sources. The mapping of TEC variation intensity in contrast to the mapping of variations
allow to look for sources of disturbances in areas with different density of GPS receivers.

BJUSIHUE TEOMETPUU 'HCC-PAIMO30HIUPOBAHUS HA AMILUIATYIY BAPUALIMM IT3C
'E.C. KpynoBuy, 2C.B. Boeiikos, 'B.H. Ocunuyk

II/IpKyTCKI/Iﬁ rocyAapcTBeHHbIN yHuBepcuTeT, MpkyTck, Poccus
*MHcTHTyT conHedro-3eMHoi dusukin CO PAH, MpkyTck, Pocens
purson@mail.ru

THE INFLUENCE OF THE GEOMETRY OF GNSS RADIOSOUNDING
ON THE AMPLITUDE OF TEC VARIATIONS

'E.S. Krupovich, *S.V. Voeykov, 'V.N. Osipchuk

"rkutsk State University, Irkutsk, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabore nccnenyercs 3aBUCUMOCTh MHTEHCHMBHOCTH 2—10-MHHYTHBIX BapHalMid IOJHOTO 3JIEKTPOHHOIO CO-
nepxanus (I19C), momyYeHHBIX IO JAHHBIM [I00ATBHBIX HABUTAIlIMOHHBIX cyTHHKOBBIX cucteM (THCC), ot yrios
HA CIIYTHHUKH. 3aBUCHMOCTH OT YTJIOB Ha CIyTHHK a0coitoTHOrO 3HadeHus: [19C oOmen3BecTHa U CBsA3aHA C Pa3iii-
YheM B TOJIIMHE MOHOCQEPHI, MepecekacMOl paJioydoM NP pa3nudHbIX yriaax. OpHako ¢ Bapuanusmu [19C
moT00HOM SICHOCTH HEeT. MeXly TeM 3HaHUE TaKOH 3aBHCUMOCTH MOTJIO ObI IOMOYb B ITOMCKE M MCCIICJOBAHUH OT-
kiukoB [19C Ha pa3nuuHble BO3MYIIEeHU. B Hameit paboTe MBI IPOBENN UCCIIEAOBAaHIE HHTCHCHBHOCTH BapHAaLlnit
[I2C B mnamazone nmeproaoB 2—10 MUH B 3aBUCHMOCTH OT yTJIa MeCTa M a3uMyTa Ha ciryTHukd GPS mis upkyTckoit
craanun IRKT 3a 2006 r. /lnana3on nepromoB OblT BEIOpaH Kak HanOoJIee 4acTO MCIOIB3yEeMbIH ISl TIOMCKA OT-
KITUKOB Ha 3€MJICTPSCEHHSI, 3aIlyCKA KOCMUYECKHX aIapaToB U T. 1.

We study the dependence of the 2—10 minute variations in the total electron content (TEC), obtained with the
Global Navigation Satellite Systems (GNSS), on the angles to the satellites. Dependence of the absolute value of the
TEC on the angles to the satellites is well known and is due to difference in the thickness of the ionosphere for the
radio beams intersected it at various angles. However, there is no such clarity with the TEC variations. Meanwhile
knowing this relationship could help in the search and study of TEC responses to various disturbances. In our work,
we investigated the intensity of TEC variations in the period range 2—10 minutes, depending on the elevation and
azimuth to the GPS satellites for Irkutsk station IRKT for 2006. The period range was chosen as the most frequently
used to search for responses to such disturbances as earthquakes, spacecraft launches, etc.

NCITIOJIb3OBAHUE JAHHBIX /IBYX BJIM3KO PACIIOJIO’KEHHBIX HOHO30HI0OB
IIPU JUATHOCTHUKE NEPEMEINAIOINUXCSA HOHOC®EPHBIX BOSMYILIEHNHU

O.A. Jlapwonnn, B.U. Kypkun, A.B. IlognecHsli

HuctutyT comaeuno-3emuon pusuku CO PAH, Upkyrck, Poccust
laroleg@inbox.ru

USING DATA FROM TWO CLOSELY-SPACED IONOSONDES
FOR DIAGNOSTICS OF TRAVELLING IONOSPHERIC DISTURBANCES

O.A. Laryunin, V.I. Kurkin, A.V. Podlesny
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Jlyis ompeneneHus MOJIHOTO BEKTOpa CKOPOCTH MepeMeliatonuxcst noHochepHbix Bo3myinenuit ([TMB) omnoro
paaropU3NIECKOT0 HHCTPYMEHTA MOXET OBITh HEIOCTaTOYHO, MIOCKOJBKY B 3TOM CIIydae OMpPEIeNUTh a3UMyTallb-
HBIM YTOJI MPUXO/a PAJAMOBOJIHEI HE BCET/Ia MOKHO Ja)Ke€ KOCBEHHBIMU METOJIaMU (TPEANoaratoTcs SKCIIePUMEHTHI,
T/ie IpsSIMOE U3MEPEHHE YIIIOB MPUX0/a paIuoCUTHaNa HelocTynHo). bomee 3¢ dexTnBHEIM 1 HHYOPMATHBHBIM OKa-
3bIBAE€TCS COBMECTHOE MCIIOIb30BAHHE HECKOJIBKMX HOHO30HIOB.

B pabote mpencraBneHa METOIMKa HCCiIeqoBaHUS XapakrepucTuk [1MB mo JaHHBIM OBYX MOHO30HIOB BEPTH-
kajgpHOrO (B3) U cnadonaknonnoro 3ouaupoBanus (CH3) B ycioBusx, korna noHO30H B3 pacnosiokeH Ha OJHOM
13 KOHLIOB paauoTpaccel noHo3oHaa CH3 (myuna tpaccesl cocrapusieT 120 km). CKBaXHOCTh NOJTYyUYEHUSI HOHOTPaMM
Ha KaXIOM HMOHO30HJE cocTaBisia | MuH. B paMkax JaHHOTO 3KCIEpUMEHTa TUIMMYHOW ObIIa CHTyamus, KOrna
MTOCIICIOBATEIIPHOCTh HOHOTPAMM C XapaKTEPHBIMHA KOPOTKOXKHUBYIIIMMHU CEPIIOOOPA3HBIMU 0COOCHHOCTSAMH (KOTO-
pBIe HE SBISIIOTCS CIIEAaMU OTPaXXCHUS OT PEryJAPHBIX MOHOC(EPHBIX CIIOEB, a CBS3aHbI ¢ mpoxoxkaeHuem [1MB),
MoJiy4aemasi Ha OJIHOM U3 MOHO30H/IOB, [IOBTOPSIETCS C OINpENeICHHON 3a1ePKKOM M0 BpeMEeHU (HECKOJIbKO MUHYT)
Ha BTOPOM MOHO30HJI€. DTO JIa€T OCHOBAHHWE I0JIaraTh, YTO JaHHBIE OCOOCHHOCTH CBSI3aHBI C OJHUM M TEM e BO3-
myuieHneM. Hannuue 1ByX HE3aBUCUMBIX IPOCTPAHCTBEHHO-PA3HECEHHBIX MHCTPYMEHTOB MIO3BOJIIET BOCCTAHOBUTH
JIOTIOJIHUTEIbHBIE AETAIU IPOCTPAHCTBEHHO-BpEMEHHOM CTpyKTYyphI [IMB.
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To determine the full vector of TID velocity, we usually need more than one radiophysical instrument, otherwise
it is not always possible to determine an azimuth angle of arrival even through the use of indirect methods (experi-
ments are planned in which angles of arrival cannot be measured directly). The use of several ionosondes at a time
proves to be more effective and informative.

This paper presents a method for examining characteristics of traveling ionospheric disturbances (TID) based on
data from ionosondes of vertical ionospheric sounding (VIS) and oblique ionospheric sounding over short paths
(OIS) with the VIS ionosonde being at one of the ends of the OIS path 120 km long. Ionograms were obtained by
the ionosondes at 1-minute intervals. It was typical in the experiment that a sequence of ionograms with characteris-
tic cusp-like features (due to the passage of TID) obtained by one of the ionosondes was obtained by the second ionos-
onde with a certain time delay (several minutes). The two independent instruments in use minimize ambiguity in recon-
structing the space-time TID structure.

CIHEKTP BAPUALIUN I'TOBAJIBHOT'O U PETUOHAJIBHOI'O DJIEKTPOHHOI'O COIEPKAHUS
L ZQ.A. JloryTko, 1.210.B. SIciokeBnu

'MpkyTckuii rocy napcTBeHHsIi yausepeuter, UpkyTck, Poccns
*UucTuTyT conHedno-3eMHoi (usukn CO PAH, MpkyTck, Poccus
dlogutko @gmail.com

SPECTRUM OF GLOBAL AND REGIONAL ELECTRON CONTENT VARIATIONS
2p.A. Logutko, "*Yu.V. Yasyukevich

"rkutsk State University, Irkutsk, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Ha o0myro quHamMHMKy COCTOSHMS MOHOC(EPHOM IUIa3Mbl BIMSIET MHOXECTBO IPOLECCOB PA3IMYHON IPHUPOIBI
(yturocdepHsIx, mporeccoB Ha CoJHIIE, TEXHOI'€HHBIX M T. A.). J11 XapakTepUCTUKH 00IIEro CoCTOSHHS HOHOC(EPHI
CYIIECTBYIOT Takue mapameTpsl, kak rinodanpHoe (I'IC) u pernonansHoe (POC) anexTponHOE comepikanue. JnHa-
MHYECKHE CIIEKTPHI MO3BOJLIIOT aHAIM3UPOBATh BIUSHHUE pa3nudHbIX mporeccoB Ha ['DC u POC. [Ins momydeHus
TUHAMAYECKHUX CIIEKTPOB OBUIH pa3paboTaHbI aTOPUTM H MIporpaMMHoOe odecniedeHre. Oco0oe BHUMaHUE TP aHa-
nu3e ObUIO YJIeJICHO TOJIOBBIM, MONYroAoBbIM U 27-aHeBHbIM BapuaiusM ['DC u POC. Padora BbinosHeHa npu Gu-
HaHcoBoM nogaepxke PODU (Ne 12-05-33032_mon_a_sexn, Ne 12-05-31279_mon_a), a Takxke rpanrta [Ipe3unenta
PO Ne MK-3771.2013.5.

Many processes of different physical nature (lithospheric, the processes on the Sun, technological, etc.) affect the
general dynamics of the ionospheric plasma state. To characterize the general state of the Earth—ionosphere there are
parameters called the global (GEC) and regional (REC) electron contents. Dynamic spectra allow analyzing the im-
pact of various processes on the GEC and REC. We developed an algorithm and software for the dynamic spectra
calculation. Special attention was paid to the annual, semi-annual and 27-day GEC and REC variations. The study
was partially supported by RFBR (under grant N 12-05-33032 a and N 12-05-31279 a), and by the Russian Federa-
tion President Grant N MK-3771.2013.5.

TEILIOBBIE ITPOIIECCHI B TEOKOCMHUYECKOMH IIJIA3ME
BO BPEMSI MATHUTHOM BYPH 5-6 ABI'YCTA 2011 .

M.B. JIameHko

Wncruryt nonochepst HAH 1 MOH Vkpaunsl, XappkoB, YkpanHa
mlyashenko@ya.ru

THERMAL PROCESSES IN THE GEOSPACE PLASMA DURING
AUGUST 5-6, 2011 MAGNETIC STORM

M.V. Lyashenko
Institute of Ionosphere NAS and MES of Ukraine, Kharkiv, Ukraine

[TpencraBieHsl pe3ynbTaThl MOACIMPOBAHUS BapHAalMK MapaMeTpPOB TEIUIOBBIX MPOIECCOB B I€OKOCMOCE
HaJ YKpauHOW BO BpeMsi MarHUTHO# Oypu 5-6 aBrycra 2011 r. BHe3anHoe Havaao MarHUTHOH OypH MMEIo
Mecto 5 aBrycta 2011 r. B 19:03 UT. MakcumanbHoe oTkIIoHeHUE Dg-uHIekca coctabisio —113 uTn, 3HaueHue
NJIAHETAPHOTO K -MHJIEKCA COCTABIIAIO 8—, MHAEKC aBPOPANbHOM aKTUBHOCTH AE,,=1741 HTn.

Jlnda pacueToB mapaMeTpoB TEIIOBBIX MIPOLECCOB HCIIOJIb30BaHbI KCIIEPUMEHTaNbHbIE AaHHbIE (N, T¢, T}), moiy-
YEHHbIE HAa XapbKOBCKOM paiape HEKOTEPEHTHOTO PaCcCEsHUsl.
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Bo Bpewms rnmaBHO# (ha3pl MarHuTHOH Oypu (6 aBrycra 2011 r.) mMenn MecTo yMEHBIIEHHE BEIIMIUHBI SHEPTUH,
repe/iaBaeMoii AIEKTPOHHOMY ra3y, Ha 15-27 % u yBenunueHue IUIOTHOCTH IOTOKA TeIlia, MEPEeHOCHMOTO 3JIEKTPO-
HaMu M3 Tu1a3mocgepsl B noHocdepy, Ha 25-76 % B auanazone Boicot 200-300 kM.

The modeling results of thermal process parameter variations in geospace over Ukraine during August 5-6, 2011
magnetic storm are presented. The sudden commencement of the magnetic storm took place on August 5, 2011 at
19:03 UT. The maximum deviation of Dy-index was —113 nT, the planetary K,-index value was 8-, auroral activity
index AE,,=1741 nT.

The experimental data (N, T, T;) obtained by the Kharkiv incoherent scatter radar were used for the calculation
of the thermal process parameters.

During the main phase of the magnetic storm (August 6, 2011) occurred decrease in the energy value transferred
to the electron gas by 15-27 % and increase in the heat flux density carried by electrons from the plasmasphere into
the ionosphere by 25-76 % in the altitude range 200-300 km.

YCTPAHEHHUE UMITYJIbCHbBIX IIOMEX
N3 JAHHBIX HPKYTCKOI'O PAJAPA HEKOT'EPEHTHOI'O PACCESIHUSA

P.B. Bacuianes, JI.A. Makoron, A.A. Illepdaxos, C.C. AincaTkuH

HuctutyT conmneuno-3emuoit pusuku CO PAH, Upkyrck, Poccust
banxamer @iszf.irk.ru

EDITING OF BURST NOISE FROM DATA OF THE IRKUTSK INCOHERENT SCATTERING RADAR

R.V. Vasilyev, D.A. Makogon, A.A. Shcherbakov, S.S. Alsatkin
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

CymiecTBYIOIINI B CHCTEME HAKOIUIEHHS JaHHBIX aIrOPUTM (UIBTPALMM HUMITYJIbCHBIX CIYTHHKOBBIX IOMEX
Upkytckoro panapa HexkorepentHoro paccestausi (MPHP) pabotaer HeadphekTHBHO [Tl MMITYJIbCHBIX ITOMEX MTPOM3-
BOJIBHOH JUTMTENBHOCTH. B CBSI3M ¢ 3TUM OblIa co37aHa IporpaMMa, peHa3HaueHHas Uil (QWIbTpalii UMITYJIbC-
HBIX TIomMex B naHHbIX IPHP. B mporpamme ucnonb3yercst MeTo.1 OPOroBoii (GMIbTpaliuy C aBTOMATHYECKUM BbI-
6opom mopora. Beibop mopora ocymecTBisieTcst Ipy MOMOIIN aHaiu3a (OPMbI CTATHCTHUYECKHUX DPaCTIpeleeHNI
n3MepsieMbIX BennuuH. [Ipy moMonm co3gaHHOM mporpaMMbl 00paOOTaHbI Pe3yJIbTaThl MECSIYHON paboTHI panapa,
TIPH 3TOM TIOTEPS TTOJIE3HOH HHPOpManuu He npeBbimaet 10 %.

Existent filtering algorithm of satellite burst noise in system of data accumulation of Irkutsk Incoherent Scatter-
ing radar (IISR) work ineffectively for impulse burst with random duration. In connection with this problem the
program for impulse filtering data of IISR was developed. The program uses the method of threshold filtration with
autoranging of threshold. The threshold selection is carried out by analyzing the form of statistical distribution of
measurable values. By means of this program the result of monthly radar work was processed; the relevant data loss
is less then 10 %.

CBbOHU COIMTPOBOXKIEHMUS ®A3bl CUT'HAJIA I'VIOBAJIBHBIX HABUT'AITMOHHBIX
CIIYTHUKOBBIX CUCTEM B YCJIOBUAX MAKCUMYMA
24-ro IIUKJIA COJTHEYHOM AKTUBHOCTH

TALIL MakcHKOB, L210.B. SlcrokeBn4, %3B.B. JleMbsiHOB

'MpkyTckuii rocynapcTBenHslii yrusepcutet, UpkyTck, Poccus
"MucruryT connedno-3emHoii pusuxu CO PAH, Upkyrek, Pocens
3I/IpKyTCKI«n?I rOCyJapCTBEHHBIN yHUBEpCUTET IyTeil coobuienus, UpkyTck, Poccus
79293 @mail.ru

LOSSES OF PHASE LOCK OF GLOBAL POSITIONING SYSTEMS SIGNAL UNDER
THE 24™ SOLAR MAXIMUM

'A.P. Maksikov, "?Y.V. Yasyukevich, *V.V. Demyanov

"rkutsk State University, Irkutsk, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
3rkutsk State Railway University, Irkutsk, Russia

Panee OBIJIO YCTAHOBJIEHO, YTO MPHU MPOXO0XKACHUN CUTHAIOB TJ100ANIbHBIX HABHTAIHOHHBIX CITyTHHKOBBIX CHC-
TEM 4epe3 BO3MYIIEHHYIO HOHOc(hepy, a TakKe BCIEACTBUE NEHCTBUSA MPsSMOro paavonsinydeHus CoJHIA MOTYT
PErUCTPUPOBATLCSA 3HAUMTENBHBIE COOM COMPOBOXKAeHUS (ha3wl curHama. Hamu pa3pa®oTaHO HOBOE MpOTrpaMMHOE
obecrieueHue Il HEITOCPEICTBEHHOTO aHaJIM3a UCXOHBIX JJAHHBIX, NMPEACTaBIsIeMbIX B (hopmare Rinex, ¢ nmpusie-
YeHHeM WH(QOPMALKU O MPOCTPAHCTBEHHOH T€OMETPHH Jyda «CIIyTHHK—TIPHEMHHK». B 1MOKIaze mpeacTaBiIeHBI
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JIAaHHBIE 10 MHTEHCHBHOCTH ()a30BbIX COOCB BO BpPEMsI COJIHEUHBIX BCIIBIIIEK TEKYLIEro 24-ro IHMKIAa COJHEYHOH
AKTHBHOCTH.

Pabota BrnonHeHa npu punancoBoit nopuepxkke PODU (Ne 12-05-33032_mon_a_sex, Ne 12-05-31279_moin_a), a
taroke rpanTa [Ipesunenra PO Ne MK-3771.2013.5.

Previously, it was found that under propagating the global navigation satellite systems signals through the dis-
turbed ionosphere, as well as due to the direct action of the solar radio emission, numerous losses-of-phaselock can
register. We have developed software for the direct analyzing the GPS/GLONASS data in the Rinex format and
information on the spatial geometry of the line-of-sight “satellite-receiver”. The report presents data on the intensity
of phase slips during solar flares of the current 24th solar cycle.

The study was partially supported by RFBR (N 12-05-33032 a and N 12-05-31279 a), and by the Russian Fed-
eration President Grant N MK-3771.2013.5.

HCCJIEJOBAHUE MNPOTHBIX U TOJIIOTHBIX OCOBEHHOCTEM BOJTHOBBIX
BO3MYUWEHNU B HOHOC®EPE, TEHEPUPYEMbBIX COJIHEYHBIM TEPMUHATOPOM

ILJI. MaaskoBa, UK. Enemckuii, }O.B. SIcrokeBunu, C.B. BoeiikoB

WucturyT conmneyno-3emuoit pmsuku CO PAH, Upkyrck, Poccust
polinas-malinas @yandex.ru

STUDYING THE LATITUDINAL AND LONGITUDINAL FEATURES
OF THE WAVE DISTURBANCES GENERATED BY SOLAR TERMINATOR

P.L. Malkova, LK. Edemskiy, Y.V. Yasyukevich, S.V. Voeykov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pesynbrare 6osiee paHHUX HCCIEIOBaHUK OBUIO YCTaHOBIJIEHO, 4TO coiHeuHblld TepmuHarop (CT) renepupyer
BOJIHOBBIE BO3MYILEHHSI B MOHOC(]EpE, MPOSBISIONINECS B BHJe BOJHOBBIX maketoB (BIT) B Bapmanmsx mosiHOTO
anextpoHHoro coxepxkanus (II19C). B Hacrosmeit padore npeacTasiens! pesynsratsl Habmonenus BIT B [19C Han
Cesepnoit (30-50° N, 225-300° E) u FOxmnoit (10° N — 40° S, 250-350° E) Amepukamu. J{j1s1 pa3iauuHbIX MWHAPOT-
HBIX PETHMOHOB IPUBE/IEHBI IINPOTHBIC U CE30HHBIE OCOOEHHOCTH PEruCTpaluyl BOJIHOBBIX BO3MYILEHHH, T€HEPH-
pyemeix CT. ITomydeno, uro Ha Teppuropuu CIHIA Bpemst permctpanun BII xopomio coriacyercs co BpeMeHEM
npoxoxaeHns CT B MarHuToconpspkeHHOM 001acTy 171 Becex pernoHoB. it Tepputopun bpaswmun sBHOTO coria-
COBaHUA HE HAOIIOHAETCS.

Pabota BeimonHeHa npu ¢puHaHcoBOH mopnepkke PODU (Ne 12-05-33032_moi_a_sen u 12-05-31069_mon_a),
a Taxxe rpanrta [Ipesunenra PO MK-3771.2013.5.

Researches showed that the solar terminator (ST) generated wave disturbances in the ionosphere. These distur-
bances have a form of wave packets, which are recorded in variations of the total electron content (TEC). We present
the results of TEC wave packet observations over territory of North (30-50° N, 225-300° E) and South (10° N —40° S,
250-350° E) America. We analyzed the latitudinal and seasonal features of wave disturbances generated by ST. The
distributions, calculated from North American data, showed that time of wave packet recording agree with a mo-
ment of ST passage in magneto-conjugate regions. For the Brazil region such agreement wasn't observed.

The study was partially supported by RFBR (under grant N 12-05-33032 a and 12-05-31069), and by the Rus-
sian Federation President Grant N MK-3771.2013.5.

HAPAMETPBI TPABUTAIIMOHHBIX BOJIH B CPEJHEINIMPOTHON NOHOC®EPE
BBJIN31 OCEHHEI'O PABHOJAEHCTBUS

'A.0. MamenoB, >C.B. ITanacenko

'HauuoHnanpHblil TeXHMUECKHIl YHHBEPCHTET «XapbKOBCKHI II0THTEXHUYECKUIT HHCTHTYT», XapbKoB, YKpaHHA
2I/IHCTI/ITyT noHocepsr HAH 1 MOH VYxkpaunsl, XapekoB, YkpanHa
mamedov-master @yandex.ru, iion @kpi.kharkov.ua

PARAMETERS OF GRAVITY WAVES IN THE MIDLATITUDE IONOSPHERE
NEAR AUTUMN EQUINOX

'A.0. Mamedov, S.V. Panasenko

'National Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine
“Institute of ionosphere of NAS and MES of Ukraine, Kharkiv, Ukraine

Lenbio pabOTHI SBJISIETCSI ONpPEAEICHHE TapaMETPOB BOJHOBBIX IMPOLIECCOB B CPEIHEUIMPOTHON HOHOChEpe ¢
MOMOIIBI0 METO/Ia HEKOTEPEHTHOI'0 PACCesHUsI. DKCIIEPUMEHTAIbHbIC JAHHBIE [TOJY4YeHbl BOJIN3U OCEHHEr0 PaBHO-
JACHCTBUA B TCUCHUC JIBYX JICT. BrisiBiaeHbl BPEMCHHBIC MHTEPBAJIbl, HA KOTOPbIX MOUTHOCTHh HEKOT'CPCHTHO pacCCesIH-
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HOTO paJWOCUTHAJIA UCTIBITHIBAIA KBa3UTIEpUOANYECKUE Bapyaluu B aAuama3one BeIcoT oT 150 g0 300 kM. C momo-
B0 CTATUCTHYECKOTO aHAJIM3a W MOJIOCOBOH (DMIBTPALMU OLIEHEHBI IapaMeTpsl 3THX Bapuarui. [lokazaHo, 9To
TIEPHUOIbl BOJHOBBIX MPoIeccoB cocTaBisiiin 30—120 MuH, WX JTUTENBHOCTH HE MPEBbIanu 2—6 NepruoioB, a OTHO-
CHUTEJIbHBIE aMIUIUTYIbl OOBIYHO JieKau B mpeaenax 3—15 %. O0HapyxeHo, 4to (a3za KoieOdaHui pacnpocTpaHs-
J1ach cBepXy BHU3. HaOromaeMpie HAMH BO3MYIIEHHS, CKOPEE BCETO, SBISIOTCS MEPEMEIIAIOIIUMUCS HOHOCHEPHBI-
MU BO3MYIICHUSIMH, BEI3BAHHBIMA IPOXO0XKICHUEM BHYTPCHHUX IPAaBUTAIIMOHHBIX BOJH.

This report is aimed to determine parameters of wave disturbances in the midlatitude ionosphere using the inco-
herent scatter technique. The experimental data were acquired during two years near the time of the autumn equi-
nox. The time intervals at which the intensity of incoherent scatter signals varied quasi-periodically in the altitude
range from 150 to 300 km were detected. The parameters of these variations were estimated using statistical analysis
and bandpass filtering. It was shown that wave processes periods were of 30—120 min. there durations did not ex-
ceed of 2—6 periods and relative amplitudes usually ranged from 3 to 15 %. The phase of oscillations was detected to
propagate downwards. The disturbances we observed are most likely traveling ionospheric disturbances caused by
propagation of internal gravity waves.

MMPOCTPAHCTBEHHAS CTPYKTYPA YHY-BOJIH B T'OPSYEM IJIA3SME
C YYETOM ITPUMECH TSXKEJIBIX HOHOB

O.C. Muxaiiaosa, /I[.FO. Kmumymkun, II.H. Marep

Uucrutyt conneuno-3emuoit puszuku CO PAH, Upkytck, Poccust
o_mikhailova@iszf.irk.ru

THE SPATIAL STRUCTURE OF ULF-WAVES IN HOT PLASMA WITH THE ADMIXTURE
OF HEAVY IONS TAKEN INTO ACCOUNT

O. S. Mikhaliova, D.Yu. Klimushkin, P.N. Mager
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Jlokiaz mocBSIIEeH MCCIENOBaHMIO MPOCTPAHCTBEHHON CTPYKTYpPHI YibTpaHu3Ko4acTOoTHEIX (YHY) koneGanwmit
nuana3ona Pcl (0.1-5 T'n) B ropsiueit miiazme. Ilpu uccnenoBaHuM CTPYKTYphl YUUTBIBAJIACh IPUMECH TSXKENBIX HO-
HOB B I1a3Me. B pabote mosydeHs! 1 nccae10BaHbl YPaBHEHNUS Al adb(BEHOBCKON BOJHBI M OBICTPOTO MAarHUTHO-
TO 3BYKa.

Pabora BemonHsnace npu noxnaepxke IIporpammser Ne 22 Ilpesuguyma PAH, rpantoB POOU Ne 12-02-
00031-a u Ne 12-05-00121-a.

The report is devoted to the spatial structure of ULF (ultra-low frequency) oscillations in the Pcl (0.1-5 Hz)
range. The admixture of heavy ions in plasma is taken into account. The case of hot plasma is considered. The equa-
tions for the Alfven and Fast Magnetic Sound waves were obtained and developed.

The work was supported by Program of the Presidium of the Russian Academy of Sciences N 22, projects N 12-
02-00031-a and N 12-05-00121-a of Russian Foundation for Basic Research.

AHAJIN3 U3MEHEHUM 3JIEKTPOHHOM KOHIEHTPAIIMU B MOHOC®EPE
TP PABOTE HAI'PEBHBIX CTEH/IOB I10 JAHHBIM ITPOI'PAMMHO-AIIITAPATHBIX
KOMIIVIEKCOB PAIMOTOMOI'PA®UU POCTUIPOMETA

J.A. MoaoamoB

Wucruryt npuknaaHoit reodusuku uMm. E.K. ®enoposa, Mocksa, Poccust
Dmich.86 @mail.ru

ANALYSIS OF CHANGES IN THE ELECTRON DENSITY IN THE IONOSPHERE WHEN USING
HEATING FACILITIES ACCORDING TO THE SOFTWARE
AND HARDWARE SYSTEMS HYDROMET RADIO TOMOGRAPHY

D.A. Molodtsov
Fedorov Institute of Applied Geophysics, Moscow, Russia

IIpoBenena mpocTpaHCTBEHHAS! HHTEPIOIIHSA SJIEKTPOHHON KOHIIEHTPAIIMH Ha PAa3JIMYHBIX BBICOTAX, IMOJIyYeH-
HOM mpH paboTe HarpeBHOI'O CTEHAA M0 JaHHBIM IIPOTPAMMHO-aIIapaTHRIX KOMITIEKCOB Pocruapomera.

[TokazaHbl MPOCTPAHCTBEHHO-BPEMEHHBIE NU3MEHEHHS IEKTPOHHON KOHLIEHTPAIUU HA Pa3IMYHBIX BBICOTAX, KO-
TOpPBIE IOMOT'AIOT MOJIYYUTh O0JIee MOTHYI0 HH(POPMAILIMIO O PEaKIMU CPEbl Ha U3JIy4eHHE CTeH/Ia.

[IpencraBneHo cpaBHECHHE U3MCHEHUH ICKTPOHHON KOHIIEHTPAIMH ¢ rpaduKoM paboTHI CTEHA.

Performed spatial interpolation of the electron density at different altitudes, obtained according to the software
and hardware systems Hydrometeorology, when working heating facility.
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Showing the spatio-temporal variations of the electron density at different altitudes, which helps to get more
complete information about the reaction of the radiation environment on the stand.
A comparison of the electron density changes with the schedule of the stand.

BJIMAHUE JUOPPEPEHIIMAJIBHBIX KO/JIOBbIX 3AIEP/KEK
HA OIIPEAEJIEHHUE ABCOJIIOTHOI'O ITOJIHOI'O JIEKTPOHHOI'O COJEPKAHUSA
B NOHOC®EPE 110 JAHHBIM I''IOHACC/GPS

L2A A, MbLILHUKOBA, 1250 B. SIcrokeBuY

'HrcturyT conneuno-semuoit ¢pusukn CO PAH, UpkyTtck, Poccus
2I/IpKyTCKI/Iﬁ rocynapcTBeHHbINH yHUBepcUTET, MpkyTck, Poccus
anna_umnica@mail.ru

IMPACT OF DIFFERENTIAL CODE BIASES ON THE GLONASS/GPS-DETERMINATION
OF ABSOLUTE IONOSPHERIC TOTAL ELECTRON CONTENT

'A.A. Mylnikova, 2Y.V. Yasyukevich

"nstitute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
Zrkutsk State University, Irkutsk, Russia

[pu ompenenennu abCOTOTHOTO MOIHOTO 3IeKTpoHHOTO coaepkanus (II9C) B moHOChEpe ¢ UCTIOIE30BaHHEM
OJTHOBPEMEHHO KOJOBBIX U (ha30BbIX m3meperuid mo gaHHbiM [ JIOHACC/GPS Bo3HMKaeT cucTeMaTHdecKasl OIIno-
Ka, CBSI3aHHAS C Pa3lIMYMEM BPEMCH MIPOXOXKICHHS CUTHAIOB nruana3oHoB L1 u L2 B pagquo4acTOTHBRIX TPaKTax IpH-
eMHHKa ¥ cryTHHKa (quddepernnansaeie konosbie 3aaepxkkn — JIK3). JIK3 B 1 He mpuBOAAT K OmHOKe ompenere-
aust [19C B 2.8 TECU. B pabote oneHnBaeTcsi BpeMeHHAsI THHAMUKA TIOBECHUS 3TOU MOTPEITHOCTH JJISI HECKOIBKIX
cranimii cetu IGS, pacmonoeHHBIX B pa3HBIX perroHax 3eMud. JIJis OIeHKH HMCIONB30BaHbI JaHHBIE JTa0OpaTopuu
CODG. bruo nonygeno, uro JIK3 mocruraror 17.4 ue (50 TECU) msa xananoB I'JIOHACC-npuemnnkos, 21 uHe (60
TECU) nns xananoB GPS-npuemankos; 24 He (70 TECU) ans xananoB cioytarkoB ['JIOHACC; 10.5 ue (30 TECU)
Juii kaHanoB cryTHHKOB GPS. Tawoke cymiectByer cuctemarndeckoe u3MeHenue JIK3 mns kanano I'JIOHACC u
GPS.

Pa6orta BeimonHeHa npu huHancoBoi noguepxxke POOU (rpant Ne 12-05-33032_mon_a_en) u rpanra [Ipe3u-
nenta Pd Ne MK-3771.2013.5.

When calculating the absolute ionospheric total electron content (TEC) based on pseudorange and phase
GLONASS/GPS measurements, there is a systematic error due to the difference of L1 and L2 signal propagation
time in the satellite and receiver radio path (differential code bias — DCB). 1 ns of DCB results in the 2.8 TECU error. We
estimated DCB time changes using data from several IGS stations located in different regions of the world. We used the
CODG data. Maximal DCB was 17.4 ns (50 TECU) for GLONASS receiver channels, 21 ns (60 TECU) for GPS re-
ceiver channels; 24 ns (70 TECU) for GLONASS satellites channels; 10.5 ns (30 TECU) for GPS satellites chan-
nels. The systematic variation of DCB for GLONASS and GPS channels also exists.

The study was partially supported by RFBR (under grant N 12-05-33032 a), and by the Russian Federation Pres-
ident Grant N MK-3771.2013.5.

OCOBEHHOCTH INIOBEJIEHH A JEKTPOHHOMN KOHIIEHTPAIIAHU B F-OBJACTH
N BHEIHHEU NOHOC®EPE HA CPEJJHUX U HU3KUX IINPOTAX
B IIEPUO/ 22-29 CEHTSABPS 2011 r.

"M.A. Hocukog, “M.B. Kianmenko, *B.B. Kinmenko, °B. Tpyxauk

'Banruiickuii ®DenepanpHblil yHuBepcuTeT uM. M. Kanra, Kanununrpan, Poccus
3amamHoe oteneHne MHCTHTYTa 36MHOTO MarHETH3Ma, HOHOC(HEPHI M PACTIPOCTPAHEHHS PaIHOBOIH
M. H.B. [Tymxosa PAH, Kanuaunrpazn, Poccust
*UncrutyT dusuk armocepsr, [para, Yemckas PecryGinka
igor.nosikov@gmail.com

FEATURES OF THE ELECTRON DENSITY BEHAVIOR IN THE F-REGION AND OUTER
IONOSPHERE IN THE MIDDLE AND LOW LATITUDES DURING 22-29 SEPTEMBER 2011

"L.A. Nosikov, ML.V. Klimenko, >V.V. Klimenko, *V. Truhlik

'1. Kant Baltic Federal University, Kaliningrad, Russia
*West Department of Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation RAS,
Kaliningrad, Russia
3Institute of Atmospheric Physics, Prague, Czech Republic
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[IpencraBneH aHaTN3 JaHHBIX Ha3€MHBIX U CIIyTHHUKOBBIX HAOJIOJCHUH HOHOC(HEPHBIX MapaMEeTPOB Ha CPEAHUX
Y HU3KHX IIHPOTAaX B CIOKOHHBIX YCIIOBHSIX M BO BpEMS T€OMarHUTHOW Oypu B mepmon 22-29 cenrsops 2011 r.
OcyiectieHa oneHka Bkiana nonocdeps! u miazmochepsl B TEC ¢ ncronp3oBaHreM BepTHKaIbHBIX Npoduieit
N,, nonydennbix mo nanHeiM PHP B Jicamarca, u nanueix GPS TEC. [lanHble HaOMIOACHUN CPAaBHUBAIOTCS C Pe-
3yJIbTaTAMH PACYETOB, MOIYYCHHBIMU C Hcoib3oBanueM Moxaean ['CM TUIIL. BeiieneHbl OCHOBHBIE OCOOCHHOCTH
noBezieHust N, U, B yacTHOCTH, F3-ciios B skBaTopuansHOi MoHocdepe. CaenaH BBIBOJA O COTJIACHH PE3YJIbTaTOB
MOJICIBHEIX PAcyeTOB C JAHHBIMH HAOIIOJCHUN W 00 OTKJIMKE IapaMeTpOB 3KBATOPUAILHOW M CPEIHEIIMPOTHOMN
noHoc(epsl Ha TEOMarHUTHYIO Oypro.

Pabora BrimoHEeHa pu puHAHCOBOM moaaepskke rpanTa PODU No 12-05-31217 u [Iporpammer Ne 22 PAH.

This paper presents an analysis of ground-based and satellite observations of ionospheric parameters in the mid-
dle and low latitudes during quiet and storm-time geomagnetic conditions on 22-29 September 2011. We evaluated
the contribution of the ionosphere and plasmasphere into TEC using Ne vertical profiles obtained using Jicamarca
ISR and GPS TEC data. These observation data are compared with the calculation results obtained using GSM TIP
model. We have identified the main features of the Ne behavior and, in particular, F3-layer in the equatorial iono-
sphere. It was concluded about agreement of model results with observations and the response of the equatorial and
mid-latitude ionospheric parameters on geomagnetic storm.

This work was supported by RFBR grant N 12-05-31217, and Program N 22 RAS.

IBETOBASI ®OTOMETPUS HOUHOM ATMOC®EPHI 3EMJIA
C UCITOJIB30OBAHUEM II3C-ITPUEMHHKA

C.B. IloajecHblii

HpxyTckuii rocyiapcTBeHHbIH yHUBEpcuTeT, MpkyTck, Poccus
step8907 @mail.ru

COLOR PHOTOMETRY OF EARTH’S NIGHT ATMOSPHERE
CONDUCTED USING CCD DETECTOR

S.V. Podlesny
Irkutsk State University, Irkutsk, Russia

B pabote paccmarpuBaeTcss METOAMKA PETHCTPALHA WHTETPAHHOTO M3IYUIeHHsT HOUHOW aTMocdeps! 3emin (HoTo-
METPHYECKUM METOZIOM C IPUMEHEHHEM MPHEMHIKa Ha ocHoBe 1iBeTHON [13C-marpuisl. IIpuBoasTest pe3ynbraTsl 0Opa-
00TKM M aHaIM3a ONTUYECKHUX JAaHHBIX MHTErPAIFHOro m3aydeHus atmocdepsl 3a nepuox ¢ 2010 mo 2012 r., moxyden-
HbIX B ['®O UC3® CO PAH, pacnonoxenHnoii B c. Topsl Pecybmiku Bypsitist. B kauecTBe nmpreMHHKa UCTIONB30-
Banack kamepa «Buneockan 11002/0/11/2001» na ocHoBe II3C-matpuusr KODAK KAI-11002.

[MTocTpoeHs! rpaKKu CE30HHOTO X014 MHTEHCUBHOCTH MHTETPAJIBHOTO M3JIyYeHUsI HOYHOH aTMocdepsl 3eMin 3a
nepuon ¢ 2010 no 2012 r. B R-, G- u B-kananax I[13C-marpuusl. [IponsBeneH cpaBHUTENbHBIN aHAIN3 C AaHATOTHY-
HBIMH JTAHHBIMHM HaOJIOJICHU MHTEHCHBHOCTH H3JIy4eHHUs] HOYHOM aTMocdepbl 3emin, MOJIY4YEHHBIMH B JPYTHX
o0cepBaTopHsIX.

This paper considers a method for registering integral night airglow by means of photometry using a detector
with a color CCD. We present results of processing and analysis of optical data on integral airglow obtained by the
ISTP SB RAS Geophysical Observatory, located in Buryatia, the village of Tory, over a period from 2010 to 2012.
For the detector we used the “Videoscan 11002/0/P/2001” camera with KODAK KAI-11002 CCD.

We plotted seasonal variations of the night airglow integral intensity in the R, G, and B CCD channels over the period
from 2010 to 2012. We compared our data with similar data on night airglow intensity from other observatories.

MOHHUTOPYHI UIOHOC®EPHBIX BO3MYLIEHUI KOTEPEHTHBIMU CUTHAJIAMU
CJB-PAIMOCTAHIIUI

A.C. IloseraeB

Hanmonansublil uccnenoBarenbckuil UpKyTCKuii rocy1apcTBEHHBIH TEXHUUECKUN YHUBepcuTeT, UpKkyTck, Poccus
sardaukar9 @yandex.ru

MONITORING OF THE IONOSPHERIC DISTURBANCES USING COHERENT SIGNALS
OF VLF TRANSMITTERS

A.S. Poletaev

National Research Irkutsk State Technical University, Irkutsk, Russia
sardaukar9 @yandex.ru
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PaccMoTpeHbI 0COOEHHOCTH pacTpoCTpaHeHHsI CBEPXTMHHOBOIHOBBIX (C/IB) pamnocurHanoB B chepruaeckoM
BOJIHOBOZIE 3eMis — noHoc(hepa. [IpuBeieHsI OCHOBHEIE MTapaMeTpPhl TPACC PaCIPOCTPAHEHHsI CUTHAIOB. Pa3paboTan
U(pPOBOH MPUEMHUK [UIsT MOHUTOpUHra noHocdepsl B CJIB-auamazone. IIpencTaBieHbl SKCIICPUMEHTAIBHBIC TaH-
HBIC JIOJITOBPEMEHHBIX M3MepeHuil ammumutyabl CJIB-paanocurHanoB, pacCMOTPEHBI OCHOBHBIC (DAKTOPHI, BITUSO-
M€ Ha PacIpOoCTpaHEHHE CBEPXIJIMHHBIX BOJH: HOHM3HpYoliee n3nydeHne CoJHIIa, COTHEYHBIE BCIIBIIIKH, Mar-
HUTHBIC OYPH, BBICHIITAHUS BRICOKO3HEPTUYHBIX YACTHII.

The article presents specifics of the Very Low Frequency (VLF) radio waves propagating in the spherical Earth—
ionosphere waveguide. The main characteristics of signals propagation paths have been shown. A digital receiver
has been designed for monitoring of the ionosphere in VLF range. The article also presents experimental data of
long-term measuring of VLF radio signals amplitudes, and main factors influencing VLF waves propagating such as
solar ionizing radiation, solar flares, magnetic storms, precipitation of high-energy particles.

NCCJIIEJOBAHUE BOJTHOBBIX BO3MYIIEHUI TOJTHOI'O 3JIEKTPOHHOI'O COJIEPKAHUS
BO BPEMSI JEMCTBUSA MOIIHBIX TPOITMYECKHUX HUKJIOHOB SANBA U SANDY

A.C. lloasxosa, H.IL. IlepeBajioBa

WuctutyT comreuno-3emuoit ¢pmsuku CO PAH, Upkyrck, Poccust
annpol @iszf.irk.ru

INVESTIGATION INTO THE WAVE TOTAL ELECTRON CONTENT DISTURBANCES DURING
THE POWERFUL TROPICAL CYCLONES SANBA AND SANDY ACTION

A.S. Polyakova, N.P. Perevalova
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

IIpoBeneHo uccnenOoBaHHE BOJHOBBIX BO3MYILIEHHH MOJHOTO 3JeKTpoHHOro cojepxanus (II9C) B mepuojs
JeficTBUSL MOIIHBIX Tpormdeckux mukioHoB (TLI) Sanba m Sandy, HaOmomaBmmxcs ocensto 2012 r. /s aHammsa
Bo3myiennit [19C, cesizanHbIxX ¢ neiictBueM TLI, ncrnonp3oBaiuchk AaHHbIE (a30BbIX JBYXUaCTOTHBIX IPHEMHHUKOB
GPS u mereoapxuBa NCEP Reanalysis. B MOMEHTHI HaWBBICIIIETO pa3BUTHS IMKIOHOB HAJ 30HAMH HX JCHCTBUS
HaOJ0jaeTcsl YCUJICHHEe UHTEHCHBHOCTH CpPEeJHEMAacITaOHbIX ¥ KpyHnHOMaciuTaOHbIx Bapuanmi [19C. Ammiuuryna
BOo3MymIeHHH BO Bpems aeiictBus TL[ Sandy oka3zanack 3HaYMTENIBHO BHINIE, 9eM Bo Bpems TLI Sanba. BepostHo,
9TO CBSI3aHO C TE€M, YTO B MOMEHT HauBbiciiero pazsurust T1[ Sandy Beien Ha cymry. Paguyc oGnacti noHocdepHbIx
BO3MyILeHHH MOkeT coctaBiath oT 500 mo 3000 kM ot meHTpa mukIioHa. [Ipu 3ToM HampaBieHHe HanmOoIee WHTEH-
CHBHBIX Bo3MyLIeHn# [19C mpoTHBOMOIOKHO HAIPaBIEHHIO (POHOBOIO BETpa Ha BBICOTE HIKHEH TepMOC(EpHI.

Pabora BeImonHeHa npu nojepkke MuHucTepcTBa o0pazoBanust 1 Hayku PO (cormamenne Ne 8699), Poccwmii-
ckoro (onaa pyHAaMeHTAIBHBIX uccaenoBanuii (rpantel Ne 12-05-33032-a, 12-05-00865_a) u rpanra [Ipe3unenrta
P® Ne MK-3771.2012.5.

A study of the wave total electron content (TEC) disturbances during the powerful tropical cyclones (TCs) Sanba
and Sandy action is carried out. These TCs were observed in the fall of 2012. The two-frequency phase GPS receiv-
ers and the NCEP Reanalysis weather archive data were used to analyze TEC variations connected with the TCs
actions. An increase of medium- and large-scale TEC variations intensity is observed over the cyclones zones at the
moments of their highest development. The TEC fluctuations amplitude during TC Sandy considerably exceeds the
variation amplitude registered during TC Sanba. It, probably, related to the fact that TC Sandy had a landfall at its highest
development stage. The radius of the ionospheric perturbations area can be from 500 to 3000 km from the cyclone centre.
The direction of the most intense wave TEC variation, as a rule, is opposite to the lower thermosphere background wind
direction. The study is supported by the RF Ministry of Education and Science (under project N 8699), the RFBR (grants
N 12-05-33032-a, 12-05-00865_a) and by the RF President Grant N MK-3771.2012.5.

KOPPEJISIIMOHHBINA AHAJIU3 MEJIKO- U CPEJJHEMACIHITABHBIX CTPYKTYP
IO OAHOBPEMEHHBIM HABJIIOJAEHUAM B COJTHEYHOM BETPE U MATHUTOCJIOE

L23]1.C. PaxmanoBa, " *M.O. PsizanueBa, “I'.H. 3actenkep

'HayuHo-ncciieioBaTebCKHii HHCTHTYT siiepHoit dusiku M. JI.B. CroGerbipia MI'Y um. M.B. Jlomorocosa, Mockea, Poccst
“MoCKOBCKHii TOCYyJapCTBEHHBIH yHIBepcuTeT uM. M.B. JloMosocosa, Mockaa, Poccus
"HUucturyt kocmuueckux uccnenosanuit PAH, Mocksa, Poccust
amical 106 @rambler.ru

SMALL- AND MIDDLE-SCALE SOLAR WIND STRUCTURE, TRANSFERRING FROM SOLAR WIND
TO THE MAGNETOSHEATH: CORRELATION ANALYSIS

12,31, S. Rakhmanova, ' *M.O. Riazantseva, *G.N. Zastenker

'Skobeltsyn Institute of Nuclear Physics Of MSU, Moscow, Russia
2M.V. Lomonosov Moscow State University, Moscow, Russia
3Space Research Institute, Moscow, Russia
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IIpn nccnenoBaHUM BO3AEHCTBHSI Pa3jIMUHBIX CTPYKTYp COJHEYHOTO BETpa HA MarHUTOCGepy 3eMiIN BaKHBIM
ABJISIETCSI BOIIPOC 00 M3MEHEHHMHU 3TUX CTPYKTYp NpPH MEPEXOJE U3 HEBO3MYIIEHHOTO COJIHEYHOTO BETPa B MarHu-
tocioi. [Ipu nepeceyeHrH OKOJI03EMHOM yIaPHOM BOJHBI K BAPHUAIMSIM COJIHCYHOTO BETpa MOOABIISIOTCS BapHAIlUH
KaK IOPOXKJCHHBIE CAMOU YJIapHOM BOJIHOM, TaK U POXKAAIOLIUECS BHYTPU MarHUTOCIIOS.

B paboTte npoBesieHO CpaBHEHUE MEJTKO- M CPEHEMACIITAOHBIX (JUTMTEIBHOCTHIO OT JACCATKOB CEKYH/I IO JCCATKOB
MHHYT) CTPYKTYpP B COJIHEYHOM BETPE M B MarHWTOCJIOE. bpUT IpoBeseH KOppelsnnoHHBIN aHann3 Ooiee 50 wacoB
U3MEPEHHI TapaMeTpoB IUIa3Mbl U MarHUTHOTO TIOJIS C ABYX OJIM3KO PACIOIOKEeHHBIX ciyTHHKOB Muccun THEMIS.
W3 3aBucuMocTH KO3 ¢UIeHTa KOPPEISMN OT MacIITada yCpeIHEHHs JaHHBIX TOJIYYeHbI OIIEHKH XapaKTEpPHOTO
MaciuTaba Bapualuii CTpyKTyp, CO3/IaBaeMbIX IPH POXOXKICHUH YAAPHON BOJIHBI M MarHUTOCIIOS.

An important problem in studying of impact of different solar wind structures on the magnetosphere is a problem
of the modification of these structures during transferring from undisturbed solar wind to the magnetosheath.

This study presents the comparison of small- and middle-scale (duration from tens of seconds to tens of minutes) struc-
tures in solar wind and magnetosheath. The authors carry out correlation analysis of more than 50 hours measurements of
plasma and magnetic field of two closely spaced THEMIS spacecraft, while one spacecraft is located in solar wind
and another one — in magnetosheath.

UCCJIEJOBAHME NEPEMEIIAIOIINXCSA HOHOC®EPHBIX BO3MYIIIEHUI METOJIAMHU
HAKJIOHHOI'O U KBABU3EHUTHOI'O 30HANPOBAHUS HOHOC®EPHI 3EMJIN

B.A. UBanos, H.B. Pa6oBa, M.U. PsiooBa, A.A. Yepnos, E.B. Tumodees,
H.A. Konkun, I1.B. Kouy0eitnuk, A.M. Cexperapes

TToBomKCKHiA TOCY IapCTBEHHBIN TEXHOJIOTHYECKHH yHIBEpcuTeT, Momkap-Ona, Poccust
RyabovaMI@volgatech.net

RESEARCH OF TRAVELING IONOSPHERIC DISTURBANCES BY METHODS OF OBLIQUE
AND NVIS SOUNDING THE EARTH'S IONOSPHERE

V.A. Ivanov, N.V. Ryabova, MLI. Ryabova, A.A. Chernov, E.V. Timofeev,
N.A. Konkin, P.V. Kochubeinik, A.M. Sekretarev

Volga State University of Technology, Yoshkar-Ola, Russia

W3BecTHO, YTO BOJIHOBBIE MPOLIECCHl (POPMHUPYIOT TOHKYIO CTPYKTYPY HOHOC(EPHI, B pe3yJIbTaTe 4ero JaHHbIE O
NepeMEAIOINXC HOHOC(EPHBIX BO3MYLIEHHUAX COIEPIKATCS B OCTATOYHOH KOMIIOHEHTE CyTOYHBIX XOH0B MaKCH-
MaJIbHO IpuMeHuMoit yactotel (MITY). J{ns uccnenoBanust MposiBIEHUH 3THX reodusndeckux 3QQPeKToB B paMKax
PabOThI IPUMEHSIOTCS PAAUOGU3NIECKHE METOIbI HA3EMHOT0 30HIMPOBAHMS HOHOC(HEPHI.

[IpencraBnenbl pe3ynbTaThl BRIYUCIUTENLHBIX U HATYPHBIX 3KCIIEPUMEHTOB 10 onpenenenuo MITY na paguo-
Tpaccax Snpunk—HMomkap-Ona u Upkyrck—Hommkap-Omna. BeineneHsr nepnogudeckne CoCTaBISIFOIINE OCTaTOYHOM
KOMITOHEHTHI cyTOYHBIX x010B MITY ¢ ammmutygamu ~ (0.2+1) MI'1, KoTOphI€, COTNIACHO MOJYYEHHBIM Pe3yJibTa-
TaM TEOPETHUYECKUX HCCIEAOBaHMH, 00YCIOBICHBI NEPEMEIIAIOIUMHUCST HOHOCHEPHBIMI BO3MYILECHHUSAMH C IIEPHO-
namu ~(1-3) u. HccnenoBanue Bapualuil TEKYIIETo CIEKTpa OCTATOUHOW KOMIIOHEHTHI CyTOYHBIX X008 MIIY mo-
3BOJIMJIO BBIACIUTH «BOCXOJHO-3aXOIHBIE» 3()(EKTHI, KOTOPHIE BHIPAKAIOTCS B 3HAYUTEIBHBIX M3MEHEHUSX CIIEK-
TPaJbHBIX AMIUTUTYJ U PACIIUPEHHUH IOJIOCHI B 00JACTh BBICOKMX 4YacTOT B mepuoiabl Bocxoaa (04:00-8:00 LT) u
3axopa (16:00-20:00 LT) ConHiia mo MecTHOMY BpeMeHH.

It is known that wave processes form thin structure of an ionosphere with the result that the data on travelling
ionospheric disturbances are contain a residual component of diurnal variations of the maximum usable frequency
(MUF).

Results of computing and full-scale experiments on MUF definition on radio lines Yalchik lake-Ioshkar-Ola and
Irkutsk — Toshkar-Ola are presented. Periodic residual components of diurnal variations of MUF with amplitudes
~(0.2+1) MHz which according to the received results of theoretical researches are caused by travelling ionospheric
disturbances with ~(1-3) hours periods are allocated. Research of variations of the current spectrum of residual
components of diurnal variations of MUF allowed to allocate “sunrise — sunset” effects.

METO/IbI U3BJIEYEHUS JOIMOJHUTEJILHON HH®OPMAIIUN
N3 HOHOI'PAMM BEPTHUKAJIBHOI'O 30HJIUPOBAHUSA

HL.IIL. Jannakun, MLIO. ®uaunmnos

WuctutyT npukiagHoii reopusukn M. akagemuka E.K. @enopoa, Mocksa, Pocenst
mm.grif@gmail.com

METHODS TO EXTRACT ADDITIONAL INFORMATION FROM THE IONOGRAMS
OF THE VERTICAL SOUNDING

N.P. Danilkin, M.Y. Filippov

Fedorov Institute of Applied Geophysics, Moscow, Russia
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Ha woHorpaMmax BepTHKaIbHOTO PaAHO30HIUPOBAHUS HOHOC(EPHI IPUCYTCTBYET «IOJTHHA» MEXKIYy 00IacTIMU
E u F, a takke 00acTh HeHa0II0qaeMOil HOHU3AIMK B D-001acTi HOHOC(EPHI, B KOTOPBIX OMpPEaSIICHHE MPOhHIsL
3JIEKTPOHHOW KOHIICHTPALUH 3aTpyAHeHO. OJJHAKO CYIIECTBYIOT CIIOCOOBI OTpaHMYEHHS KJTacca BO3MOXKHBIX pellre-
HUH pacrhpeseneHus IeKTPOHHON KOHLIEHTPAIMH, UCTIONB3YIOIINE 00€ MAarHUTOMOHHBIX KOMIIOHEHThI U HH(OpMa-
[IUIO O TIOTJIONICHUH PATUOBONH. B HACTOSIIMI MOMEHT MPOXOAHUT COOTBETCTBYIONIMU MK IPOBEPKH BUIOU3ME-
HEeHHBIN anroput™ Al omnpezaeneHus MOTJIOUICHUsI 10 JAHHBIM OJJHOM MOHOTPAaMMBI C UCIIOJIb30BaHHEM HAKOIUICHHUS
U YCPEIHCHHUS aMIUINTY] CBHIIMPOBAHUEM MO YacToTe. Vcmoibh3oBaHHE OOCHX MArHUTOMOHHBIX KOMITOHEHT JUIS
OTpE/ICTICHUS TAPAMETPOB PACTIPEICIICHHUS AIEKTPOHHON KOHIIEHTPALUH BO3MOXKHO B CHJIY HE3aBHCHMOIO Paclpo-
CTpaHCHHS TAKMX KOMIIOHEHT B HOHOC(EPHOH TL1a3Mme.

Electron concentration profile determination on the base of vertical radio sounding ionogram is difficult in the
non-observed region of ionization (D region of the ionosphere), as well as in the “valley” between the E and F lay-
ers. However, there are ways to reduce the class of possible solutions for the distribution of the electron concentra-
tion, using both magneto-ionic components and information on the absorption of radio waves. At the moment the
modified algorithm Al of absorption determination according to one ionogram, with the use of the averaging of
amplitudes over sweep frequency, are passes the appropriate testing cycle. Also to use magnetoionic component to
determine parameters distribution of ionization is possible because of the independent propagation of such compo-
nent in the ionospheric plasma.

OLEHKA QJIEKTPOHHOI'O COJEPKAHUSI TIJIABMOC®EPBI U BBICOTHI NEPEXO/JIA O*/H*
11O JAHHBIM UPKYTCKOI'O PAJAPA HP U ITJC GPS

J.C. XaouryeB, b.I'. IlInsinen

WucturyT conmneuno-3emuoit pmsuku CO PAH, Upkyrck, Poccust
Khabituev @iszf.irk.ru

ESTIMATION OF THE PLASMASPHERE ELECTRON DENSITY AND O*/H" TRANSITION HEIGHT
FROM IRKUTSK INCOHERENT SCATTER DATA AND GPS TOTAL ELECTRON CONTENT

D.S. Khabituev, B.G. Shpynev
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B nanHoll paboTre MBI mpemiaraeM METOJHMKY pacdeTa 3JEKTPOHHOTO COJep)KaHHs BHEIIHed HOoHOchepbl u
wiasmMocdepsl, a Takxke BeICOTHI mepexoaa O/H', 0cHOBaHHYIO Ha 0ObEUHEHHN YKCIIEPUMEHTAIBHBIX JaHHbIX Wp-
KyTCKOro pajapa HekorepeHTHoro paccessHusa (MPHP) u nansbsix cnytHukoB GPS. B kauecTBe Mojenu BHELIHEH
HoHOC(hEPBI UCTIONB3YETCs MOIUPUIMPOBaHHbIN ciioil YenMena, Te Beicota nepexona O/H' Bkiouena kak napa-
MmeTp. [lo manHOU MeTomuke oOpaboraHsl maHHBIE 3a iepuoy ¢ 1998 mo 2005 r. [IpoBeneHsI MiccaeOBaHUS CE30H-
HEIX U CYTOYHBIX BapHalmii BEICOTH nepexona O/H* B meproasl pa3IndHOil T€OMarHATHOM aKTHBHOCTH. B paboTe
MIOKa3aHo, 4YTO BJIEKTPOHHOE COAEpKaHWe Iu1a3Mocdepsl MOKET B OTAEIbHbIE THH aocturatb 50 % oT mosiHOTO
anexTpoHHOro conepxkanus (I19C) n Bkiax muasmMochepsbl MOXKET OKa3bIBaTh 3HAUYMTENBHOE BIUSHUE HA BapHUallid
I19C GPS.

We suggest the calculation’s plasmasphere and upper ionosphere electron density technique and transition level
O*/H", based on the combination of Irkutsk Incoherent Scatter Radar (ISR) experimental data and GPS TEC data.
The main idea of the presented technique here is the estimation of difference between GPS TEC and total content of
ionospheric electrons derived from Irkutsk’s ISR power profiles. As the model we use modified Chapman function
where O'/H" transition level is used as parameters. The data from 1998-2005 years were process on the base of this
technique. The investigations of seasonal and daily variations of transition height O"/H* were performed in different
geomagnetic activity’s period. It is shown that the plasmasphere electron content can reach 50 % to GPS TEC, and
the input from plasmasphere can influence on GPS TEC variations significantly.

AUHAMHUKA MATHUTOC®EPHO-UOHOC®EPHBIX TOKOB
P BOSMYINEHUAX CPEJHEHIIUPOTHOU NOHOC®EPHI

ML.A. Yeananos, H.A. 3o10TyxnHa

WuctutyT comneyno-3emuoit pmsuku CO PAH, Upkyrck, Poccus
max_chel @list.ru

DYNAMICS OF MAGNETOSPHERE-IONOSPHERE CURRENTS DURING
MIDLATITUDE IONOSPHERE DISTURBANCES

ML.A. Chelpanov, N.A. Zolotukhina
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

PaccMoTpeHs! M3MEHEHNST HHIEKCOB TEOMArHUTHOM aKTHBHOCTH TIPH TOJIOKUTEIBHBIX W OTPUIATEFHBIX BO3MY-
mienusix F2-crmost monocdepsr Han Upkyrckom. [lomydero, uto HauuHarommecst B cektope 23—09 MLT monoxwures-
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HBbIC HOHOC(EpHBIC BO3MYIICHHS PAa3BUBAIOTCS Ha (DOHE KBAa3HIICPUOAMICCKUX YCHIICHUI aBPOPABHBIX JIEKTPOJDKE-
TOB, a OTPHUIIATEIbHBIE — HA (DOHE MPPETYISIPHBIX U3MEHEHUI MX WHTEHCHBHOCTH. B cpemHem oTpuareisHble HOHO-
cepHbIe BO3MYIICHUS HAOIFOTAIOTCS IPH MEHBINX 3HAYCHUSX Dy -WHICKCa, YEM MOJIOKUTEIBHBIC.

Variations of geomagnetic activity indices accompanied by positive and negative ionosphere F2 layer distur-
bances above Irkutsk are analyzed. It is revealed that starting within 23—-09 MLT positive ionosphere disturbances
occur on a background of quasi-periodic auroral electrojet amplifications; negative ionosphere disturbances, on a
background of irregular changes in intensity of the electrojets. On average, negative midlatitude ionosphere distur-
bances occur at lower Dy, values than positive disturbances.

MNPOCTPAHCTBEHHOE PACITIPEJEJEHUE CBOEB COITPOBOXIEHUS ®A3bl CUTHAJIA GPS
BO BPEMA MATHUTHBIX BYPb

L2A.A. Yen-FOu-Taii, *3.H. Actadbesa, " *[0.B. SIciokeBnu

'MipkyTckuii rocynapcTBeH sl yauBepcuTet, UpkyTck, Poccus
I/IHCTI/ITyT conHeyHo-3eMHo# pusuku CO PAH, UpkyTtck, Poccus
Hapnmcmn uHCTHTYT busuku 3emnn, [Tapmwk, Opanius
ann727273 @yandex.ru

THE SPATIAL DISTRIBUTION OF LOSSES-OF-PHASELOCK
OF GPS DURING MAGNETIC STORMS

:2A.A. Chen-Yn-Tai, E.I. Astafyeva, Y.V. Yasyukevich

"rkutsk State University, Irkutsk, Russia
Instltute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
*Institut de Physique du Globe de Paris, Paris, France

Panee ObUTO0 OTMEUYEHO, UTO BO BPEMsSI MArHUTHBIX OYPh HHTEHCHBHOCTH COOEB CONPOBOXKICHHUS (ha3bl HABUTALlH-
OHHOT'O CUTHAaJIa 3HAUYUTEIBbHO Bo3pacTaeT. /I OIEHKH MPOCTPAHCTBEHHOT'O PACIIPENENCHNsI COOEB MBI UCIIOIb30-
BaJIM JIaHHbIE JIBEHAIATH CETEeH, PACIIOJIOKEHHBIX 110 BCEMY MHUPY. BbuIN 1MOITy4eHb! OLIEHKH BPEMEHHON ANHAMUKHI
cboeB conpoBoxkaeHus ha3pl Ha yactotax L1 u L2 GPS. IlokaszaHo, 4yTo HanbonbIee YUCIIo cO0EB HMEET MECTO B
aBpopalbHOM oOnactu. Bo Bpemsi CHIIBHBIX MAarHUTHBIX Oypb 00J1aCTh MakCHMAalbHBIX COOEB MOXKET JOCTHUIaTh
CPEeIHUX IIUPOT.

Pabota BeimonHeHa npu huHancoBoi nmoxaepxkke POOU (rpant Ne 12-05-33032_mon_a_Bex) u rpanta [Ipesu-
nenta PO Ne MK-3771.2013.5.

Earlier, it was noted that the intensity of losses-of-phaselock increases significantly during magnetic storms. To
analyze the spatial distribution of the losses-of-phaselock we used data from 12 networks located throughout the
world. We estimated the temporal dynamics of losses-of-phaselock at L1 and L2 GPS frequencies. Most of losses-
of-phaselock appear in auroral region. During strong magnetic storms the area of maximal losses-of-phaselock can
reach mid-latitudes.

The study was partially supported by RFBR (under grant N 12-05-33032 a), and by the Russian Federation Pres-
ident Grant N MK-3771.2013.5.

YUCJIEHHOE MOJAEJUPOBAHUE HAKJIOHHOI'O 30HAUPOBAHUSI KOPOTKMMMU BOJIHAMHA
C YYETOM MATHUTHOI'O IIOJIA U MOJAEJIM IRI-2012 I'VIOBAJIBHOI'O PACHIPEJIEJIEHU S
SJIEKTPOHHOU KOHIEHTPAIIMHA 3EMJIN

.M. Yepusx

MockoBckuii (PH3UKO-TEXHUUECKU HHCTUTYT (TOCy IapCTBEHHBIN yHUBEpcuTeT), Honronpyauslii, Poccus
JackCh@mail.ru

NUMERICAL SIMULATION OF OBLIQUE SOUNDING BY SHORT WAVES WITH ACCOUNT
FOR MAGNETIC FIELD AND IRI-2012 MODEL OF GLOBAL DISTRIBUTION
OF THE EARTH'S ELECTRON CONCENTRATION

Y.M. Cherniak
Moscow Institute of Physics and Technology (State University), Dolgoprudny, Russia

HUccnenyercs 3ana4a YUCIEHHOTO MOJCTUPOBAHUS PACIIPOCTPAHEHUSI KOPOTKUX BOJIH C YYETOM MPOCTPAHCTBEHHO-
TO pacHpeieIeHus NEKTPOHHON KOHLICHTPAIIMA U MAaTrHUTHOTO TOJsL. Peann3oBaH YMCICHHBIN alTOPUTM, YYHTHIBAIO-
MA pacnpeielieHue dICKTPOHHOM KOHIICHTpAIK B HoHOC(epe 3emity, 3aaanHoi Mozaenpto IRI-2012, u MmarauTHOTO
moyst 3emd, 3amaBaemoro Moaenbio World Magnetic Model. [IpemmoxeHsl HEKOTOPbIE METOIBI WHTEPIIOJISINH HIC-
XOJHBIX JIaHHBIX U ONTUMU3alUUK pacyera. [IpuBeeHo cpaBHEHUE MOIYUYEHHBIX YUCIEHHBIX PE3YJIbTaTOB C KCIEPU-
MEHTAJIFHBIMH JaHHBIMH 10 AUCTAaHIMOHHOMY 30HIMPOBAHUIO HA KOPOTKUX M JUIMHHBIX Tpaccax.

The paper targets the problem of the numerical simulation of the propagation of short waves, which takes into
account the electron density distribution and magnetic field. Numerical algorithm for short wave trajectories calcula-
tion is developed. The algorithm takes into account the electron density distribution in the ionosphere using model
IRI-2012 and The World Magnetic Model for the Earth's magnetic field. Some interpolation methods for initial data
and optimization for calculation is suggested. Numerical simulation results are compared with experimental data of
remote sensing for short and long distances.
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HCKYCCTBEHHOE OIITHYECKOE CBEYEHHUE HA JIFIMHAX BOJIH 630 U 557.7 um
ITPU BO3JEMCTBUH HA HOHOC®EPY HA YACTOTAX BBJIU3U 4-ii THPOI'APMOHUKH
HA CTEHIE «CYPA» B CEHTSABPE 2012 r.

A.B. lllungun, C.M. I'pay, B.B. Kiumenko, U.A. Hacbipos, E.H. Ceprees, A.b. bejenkuii

Hixeropoackuii rocynapcrsennstii yausepcuteT uM. H.U. Jlob6aueBckoro, Hukanit HoBropox, Poccus
freaz@bk.ru

ARTIFICIAL IONOSPHERIC AIRGLOW (A=630 nm AND 557.7 nm) DURING HF PUMPING
AT THE FREQUENCIES NEAR THE 4™ GYROGARMONIC
AT THE “SURA” FACILITY IN SEPTEMBER 2012

A.V. Shindin, S.M. Grach, V.V. Klimenko, I.A. Nasyrov, E.N. Sergeev, A.B. Beletskiy
N.I. Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia

[IpencraBneHbl pe3ysIbTaThl UCCIICNOBAHUS UCKYCCTBEHHOTO ONTHYECKOrO CBEYEHMS MOHOC(Ephl B KPACHOW M
3eJIeHOM JIMHUSAX aToMapHoro kuciopona (630 u 557.7 HM) pH BEpPTHKaILHOM BO3JIEWCTBUM HA HOHOC(EPY MOLIHBIM
KB-pagmomsnydeHrueM Ha 4acTOTax f BOMI3H 4-if TApMOHHUKH AJIEKTPOHHON IIUKJIOTPOHHOH YacTOTHI f,. DKCIIEPUMEHT
npoBomics Ha crenze «Cypa» 14 centsops 2012 r. Ceyenue peructprpoBaioch ¢ nomornsto [13C-kamep S1C/079-
FP(FU) u KEO Sentinel u ¢portomerpoB. sl THarHOCTUKH COOTHOIICHUS MEXIY fy U 4f. peruCTpUPOBAINCH CIIEK-
TPbI HCKYCCTBEHHOT'O PaMoM3Ty4eHHs HoHochepsl. [ToaydeHs! cieayomue pe3yibTaThl:

1) mabmromancs npeti¢ nsaTHa cBedeHus co ckopocThio 150-200 m/c (ams BeIcOoTH 250 KM) B FOTO-BOCTOYHOM Ha-
MPaBJIEHUH;

2) MaKCUMaJbHas HMHTEHCUBHOCTH cBedeHus pocturana 20-25 eqmann ALIT kamepsr S1C/079-FP(FU);

3) npu HAJIMYUK CBEYCHUS Cl1a00¥ MHTCHCUBHOCTH HAOJOAAIACh SIPKO BhIPAXKCHHASI CTPATH(HUKAIINS TISITHA;

4) 3aperucTpUpoBaHbl 3aMETHbBIE BapHALIMH SIPKOCTH CBEYECHUS IIPH PA3IMYHBIX fo, CBSI3aHHBIE, 110 BCEH BEPOST-
HOCTH, C €CTECTBEHHBIMH JBIKEHUAMH HOHOC(HEPHOH I1a3Mbl Ha BbIcoTax F-00macTh, a He ¢ COOTHOLIEHHEM MeEX-
ny fo m4fe;

5) B psizie ceaHCOB BO3AEHCTBHS C MIOMOIIBIO (POTOMETpa 3apErHCTPUPOBAHO HCKYCCTBEHHOE CBEUCHHE B 3€/ICHOH JIMHHML.

We present the results of the studies of the artificial ionospheric airglow at the red (630 nm) and green (557.7 nm) lines
of the atomic oxygen during vertical HF pumping at the frequencies f; near the 4™ gyrogarmonic 4f.. The experiment
was carried out September 14, 2012 at the “Sura” heating facility. The Airglow was recorded using the CCD cam-
eras S1C/079-FP(FU) and KEO Sentinel and the photometers. The spectra of the Stimulated Electromagnetic Emis-
sion (SEE) was recorded for diagnosis of the relation between f; and 4f.. We obtained the following results:

1) glow spot drifting with a speed of 150-200 m/s (for 250 km altitude) towards the south-east was observed,;

2) maximum glow intensity reached 20-25 ADC units of the S1C/079-FP(FU) camera;

3) if the glow intensity was weak, there was a pronounced spot stratification;

4) noticeable glow intensity variations at different f; was registered, apparently, they were associated with the
natural ionospheric plasma movements at F-region height and not with the relation between f; and 4f;;

5) artificial airglow in the green line was registered by photometer in several pumping sessions.

WCIOJIb30BAHUE HEKBAJIPATUYHOM PETYJIAPU3ALIAU JIJISI PA3JAEJEHUS JIYUENR
B KBABUCTAIIMOHAPHOM PAJINOKAHAJIE

H.B. Uabun, M.C. Ilen3un

WucturyT comreuno-3emuoin pmsuku CO PAH, Upkyrck, Poccust
izra777@gmail.ru

USING NON-QUADRATIC REGULARIZATION FOR SEPARATION OF RAYS
IN QUASI STATIONARY RADIO CHANNEL

N.V. Ilyin, ML.S. Penzin
’Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

PaccmaTpuBaeTcs MeToAMKa pa3ziesieHus Iydell B HecTanuoHapHoM KB-pannokaHane B ciryuae, €Ciu CUTHAIIbI,
PaCIPOCTPAHSIOLIMECS 110 Pa3HBbIM IIyTSAM, HE Pa3fessItoTCs 110 3aJEepaKKaM, yIiiaM IIPUXO0Aa, NOJSpU3alusaM WIN C
MOMOUIBIO JIOTUIEPOBCKOM (uibTpannu. M3Mepsemblii CUrHaJ SBISETCS pe3yJIbTaTOM MHTEP(HEPEHIIUH HECKOIbKIX
Iydeil. B 3TOM citydae 3ajaua pazJeseHus CUTHala Ha OTAEIbHBIC JIydd HEKOPPEKTHA, T. €. JOIyCKAaeT MHOXKECTBO
pewennii. PaccMaTpiBaeTcs HeKBaJIpaTHYHAsl PEryJisipu3alys, KOTopas MO3BOJISIET JOCTHYh Oojiee BBICOKOTO pas-
peLIeHus 10 YaCTOTaM U MPHUBOJUT K CBEPXPA3PELICHUIO IPU CIIEKTPAIbHOM OLIEHHBAHUU.

The paper discusses the methods of the rays separation in non-stationary radio channel in the case when one
cannot separate rays other methods (delays, angle of receiving, polarization, Doppler’s filtration). Measured signal is
the result of the interferention of several rays. In that case the problem of the separation of the rays is not correct
because it have set of solution. The paper considers the nonquadratic regularization which allows us to get higher
frequency resolution.
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