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MODELING THE INFLUENCE OF THE FARADEY EFFECT ON QUA LITY OF IONOSPHERIC
PARAMETERS OBTAINED FROM INCOHERENT SCATTER SIGNALS

S.S. Alsatkin, A.A. Shcherbakov, A.V. Medvedev
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JlaHo omMcaHue METOJIUK MOJCIUPOBAHUS. CICKTPA MOIIHOCTH HOHOC(HEPHOH IUIa3Mbl, OTKIUKA HOHOC(HEPHI ¢
3aJlaHHOH (POPMOI CHEKTpa MOITHOCTH, 30HAUPYIOIIEI0 CUTHANA, a Takxke GopMbl apareeBckux Bapuanwmii. [Ipen-
CTaBJICHBI PE3YJIbTAThI, TOKA3BIBAIOIINE CTCIICHb 3TOI'0 BIUSIHHSA HA KAYECTBO MapaMETPOB HMOHOCQEPHI, MONTydac-
MBIX B XOJIc BTOPHYHOU 00paboTku curHana HP.

Are given the description of techniques of modellia power spectrum of ionosphere plasmas; thesjumere
response with the set form of a power spectrunroaipg signal, and as forms of Faradeivsky variaiolhe re-
sults showing degree of this influence on qualitjooosphere parametres, received are presentéagdsecondary
processing of IS signal.

BJIUSTHHUE B,-KOMIIOHEHTbI MMII HA ITOJIOKEHUE
U TEOMETPUIO HEUTPAJIBHOI'O CJ10S1 XBOCTA MATHUTOC®EPHI

M.B. AmocoBa, E.N. T'opaees, B.A. Ceprees
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THE INFLUENCE OF THE IMF B,-COMPONENT ON POSITION AND GEOMETRY
OF THE TAIL NEUTRAL SHEET

M.V. Amosova, E.l. Gordeev, V.A. Sergeev
St. Petersburg State University, St. Petersburgsidu

[To pesynpraram riobansHoro MI'/I-mMonenupoBaHusl UCCIEJOBAHO BIMSIHAE By-KOMIIOHEHTHI MEXIUIaHETHOTO
marautHOro noss (MMII) Ha KoHUTypaLHio XBocTa U mojoxeHue HelTpaipHoro cinos (HC). B aByx cuMymsuusx
¢ u3MenseMbM napamerpom B, MMII npu namuuuun MMII By=+6 uTn pacuersl nokaszanu Hanpuue OOJBLIMX
cmeenniit HC BIoMb Z-KOOPAMHATHI, 3aBUCAIINX OT 3Haka By-kommonentst MMII (BBepX/BHH3 MPH OTPHLIATEIIb-
HO#/mooxkuTebHOU By). Bemuuuna cMenieHus 0Ka3anach TAKKE CBsi3aHA CO 3HAKOM U BenmunHoii MMII B,. Awm-
wintyna cvemenniit HC 3aBUCHT OT pagnaibHOTO PACCTOSIHUS M YBEIMYMBACTCS C yNAJICHUEM OT 3€MJIH, HOCTHUTrast
BennunH mopsiaka 2—2.5Rg, Ha paccrosaun X=—30 Rg. O6pabotka nanHbsix cnytHuka Geotailza 1995—-2005.
noareepamia, uro B, MMII oka3siBaeT BimsiHuEe Ha nosiokerrne HC u HaOrroiaeMblie CMEIEHus JIeKaT B TPaBHITh-
HOM HaIpaBJICHUH OTHOCUTENBHO 3HaKa By-kommonenTst MMII u umetot ammmutyny nopsanka 1Re.

Using global MHD simulation we investigated the ligince of interplanetary magnetic field (IMB-
component on the configuration of the magnetotadl aeutral sheet (NS) location. IMB;-component varied in
time while other solar wind parameters were fixgdy simulations were run witB,=—6 nT,B,=6 nT. Calculations
showed large z-displacements of the tail NS dependin IMF B, sign (goes up foB,<0, down forB4>0). The
shifts associated with sign Bf as well as witlB, value. The magnitude of NS shift also dependsadiaf distance
and increases in tailward direction achieving valBe2.5Re atx=—30 Re. Processing of Geotail observed data for
1995-2005 confirms that IMB, exerts influence on the position of NS. The obsérshifts have magnitudérd
and the same direction as obtained from MHD sinurtat
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IONOSONDE OBSERVATIONS OF THE PARTIAL SOLAR ECLIPSE OF 4 JANUARY 2011
IN KHARKIV

V.V. Barabash, L.F. Chernogor
Institute of lonosphere NAS and MES of Ukraine, Kdina, Ukraine

[enpro I0KIaaa SIBISETCS U3I0KEHHUE PE3yIbTaTOB HabmoeHUsS 3P PeKToB B MOHOC(HEpPE, BHI3BAHHBIX YaCTHY-
ueM (pasza — 0.78)conneunsim 3atmenneM (C3) 4 suaps 2011r. Havyano 3atmenus 6buto B 09:30,rnaBnas ¢asza —
B 10:59,a okonuanue —B 12:2910 MECTHOMY BPEMEHH, KOTOPOE OIEPEkaeT MUPOBOE BpeMst Ha 2 .

B MomeHnT 6im3kuit k rimaBHOU (paze C3 perucTpupoBaiuCh HAKJIOHHBIE OTPKEHUS 30HIUPYIONICH paaTuoBOTHBI
u nuddy3Hble OTpakeHHs MPAKTUYECKH BO BCEM JHAIa30He 4acTOT M BbICOT. OTMEUEH POCT JIeHCTBYIOIIEH BBICO-
ThI, KOTOPBIA B cpeaHeM cocTaBuil okojo 70 kM. 3Hauenue foF2 ymenpmmnocs npubnusurensno va 1.5MI'u. Mu-
aumyM foF2 3amaspiBa o oTHOIICHHIO K MOMEHTY TiIaBHOU (pa3sl 3aTMeHus Ha 16 MuH.

The purpose of the report is to present the resfiltdserving the effects in the ionosphere calmetthe partial
(magnitude is 0.78) solar eclipse (SE) 4 Janua®$12Eclipse beginning was at 09:30, the main phaae10:59
and ending — at 12:29 local time, which lead wdirite on 2 hours.

The oblique reflection of sounding radio wave aiftude reflection were recorded near the main pluishe
SE practically in the whole range of frequencied heights.

An increase in the current height, which averagealua 70 km was observed. The valuef@®2 decreased by
approximately 1.5 MHz. The minimum valuefgif2 lag with respect to the SE main phase for 16utam

BAPUAIIAN CIIEKTPA KBASUIIEPUOIUYECKHUX BO3MYIIEHUA
B CPEJHEU NOHOC®EPE, COITPOBOXIABIINX COJTHEYHOE 3ATMEHHUE
4 STHBAPS 2011r. HAJ1 XAPBKOBOM

B.B. bapat6au, JI.®. YepHorop
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SPECTRUM VARIATIONS OF QUASI-PERIODIC DISTURBANCES IN THE MIDDLE IONOSPHERE,
ACCOMPANYING THE SOLAR ECLIPSE OF 4 JANUARY 2011 OV ER KHARKIV

V.V. Barabash, L.F. Chernogor
Institute of lonosphere NAS and MES of Ukraine, Kdna Ukraine

CrnieKkTpalbHOMY aHaIIM3y HOJBEPrajiick BpeMeHHsle Bapuaimu foF2, h'F2 u h, B nenp uactuunoro (hasa — 0.78)
conueuHoro 3atMenust 4 susapst 2011r. U B KOHTPOJIbHBIE AHU. [IJI1 CHCTEMHOTO CHEKTPAIbHOTO aHAU3a HCIIOJb-
30BaJIMCh OKOHHOE M aJanTUBHOE mpeobpasosanust Oypebe u BeiiBner-npeodpazoBanue. [lokazaHo, 4TO B J€Hb 3a-
TMEHHUSI ¥ B KOHTPOJIbHBIC THH CIEKTPAJbHBIE XapAKTEPUCTHUKH BO3MYIIEHHI B HOHOC(EpE 3HAUUTEIBHO OTIHYa-
nch. MI3MeHeH s CIIEKTPaIbHOTO COCTaBa HAYMHANUCH depe3 30 MHH MOCie HACTYIJICHUS] 3aTMEHUS M TPOJI0IIKA-
JIUCH B 3aBUCUMOCTH OT TieproJia Kojebanuii ot 2 10 4 4.

The temporal variations ¢§F2, h'F2 andh, during day of partial (magnitude is 0.78) soldipse on January 4,
2011, and control days were processed using spaaadysis method. Short time Fourier transforngmive Fouri-
er transform and wavelet transform were used fersystem spectral analysis. Spectral characterisfidisturb-
ances in the ionosphere were shown for day of solgrse and control days to differ significan@hanges in the spectral
composition are recorded began 30 minutes aftezdligse beginning, and continued from 2 to 4 hdefending on the
period of oscillations.
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MULTIFREQUENCY DOPPLER RADIOSOUNDING OF THE IONOSPH ERE
AND ARTIFICIAL PLASMA CLOUDS
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B pabote npeacTaBieHbl pe3yIbTaThl KOMIIBIOTCPHOTO MOJICIIUPOBAHKS BO3MOXKHOTO HCCJICIOBAHUS TUHAMHKH
HoHOC(EpH! M UCKYCCTBEHHBIX ITAa3MEHHBIX 00pa30BaHHUN MPH IMOMOIIHM MHOTOYACTOTHOTO JOIJIEPOBCKOTO PaJHO-
3oHAnpoBaHM. [lomydeHHBIE Pe3yIbTaThl CONOCTABIIIOTCS C SKCICPUMECHTAIBHBIMA TaHHBIMHU.

In this article results of compute modeling of jilaiis/ of investigation of ionosphere and artifitiplazma clouds dy-
namic by multyfrequency dopler sounding are preserthe obtained results compare with experimelatal.

PE3YJIbTATBI BO3JIEUCTBUS HA HOHOC®EPY 3EMJIM MOIIHOM KB-PAJIMOBOJIHOM,
U3JYUYAEMOM HATPEBHBIM CTEHJIOM «CYPA»

HN.A. boaoTun

HayuHno-uccnenoBarensckuii paguoduznueckuii uactutyt, Huwknuit Hosropon, Poccus
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RESULTS OF MODIFICATION OF THE EARTH'S IONOSPHERE B Y HF POWERFUL RADIO WAVES
EMITTED BY «SURA» HEATING FACILITY

I.A. Bolotin
Radiophysical Research Institute, Nizhny NovgoRdssia

PakypcHoe paccesiHue paJinoBOJIH SBIISETCS OJHUM W3 JEHCTBEHHBIX METOIOB M3YYCHHS XapaKTEPUCTHK MCKYC-
CTBEHHBIX HOHOC(EpHbIX HeoaHopoaHoctel (MNH), Bo30yxaaeMbIx mpu MOAU(HKALNE HOHOCHEPB 3eMIIH MOIL-
HeiMu KB-paguoBosinamu. L{enbio nanHoi paboThl sBIIsiETCSl UCCIIEI0BaHUE 0COOCHHOCTEH MCIONB30BaHU METOIa
PaKypCHOTO paccessHusl Ha KOPOTKHMX pamuoTpaccax s jokauun UMH ¢ macmrabamu |7=50—200M Ha ocHOBe
OOBIYHOM TEXHHKH BEPTHUKAJIBHOIO 30HANPOBAHUS HOHOChephL. JlanHas paboTa SBISETCS Pe3yJbTaTOM HArpeBHOI
KamraHuy Ha ctenae «Cypa», npoxoausiueii 18—26asrycra 2010r. B pabore Takike npoaeMOHCTPUPOBAHHO IIPH-
MEHEeHHEe pa3pabOTaHHON METOAMKH IUISl PELIeHHs 3a1a4i THPOrapMOHHYECKOTO HarpeBa HoHOCc(depEl, T. €. BO3Iel-
CTBUS Ha HOHOC(EpY BOJHON HaKadku, OJM3KOH K THUPOrapMOHHKE 3JIeKTpoHA. OTAEIBHOM YacThlo TOKIana sBIIs-
€TCsl HCCIIENOBAaHHUE IIPOCTPAHCTBEHHON CTPYKTYPHI BOSMYIIEHHON 00IacTH MOHOC(EPHI, BBIIOIHESHHOE C MCIOJNb-
30BaHHeM curaanos GPS.

Aspect scattering of radio waves is one of the maéfsctive methods for studying the characteristicartificial
ionospheric irregularities (All), excited by the dification of the Earth's ionosphere by powerful Higio waves.
The aim of this work is to study the features adges of the method of aspect scattering on shoit fzaths for lo-
cation All with scaled;=50-200 m on the basis of the usual technique dfoadrsounding of the ionosphere.
This work is the result of the heating campaigndhah 18-26 of August 2010 on «Sura» heating faciliVe
also demonstrate the application of the develogetinique for solving the problem of gyrofrequeneating
of the ionosphere, i.e. disturbance of the ionospliy the pump wave close to gyroharmonic of etattiSep-
arate part of the report is exploration of the gattructure of the disturbed region of the ionose, per-
formed using the signals GPS.
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IONOSPHERIC DISTURBANCES CAUSED BY SEISMIC ACTIVITY IN THE BALKAN REGION
I.A. Borisova
University State of Balty, Balty, Moldova

HccnenoBana U3MEHYMBOCTh KPUTHYECKUX YacTOT cioeB E u F2 o aHHBIM HAKIIOHHOTO PaJHO30HAUPOBAHUS
Ha tpacce Kunp—bomp (Moigosa) u cTaHiuii BepTHKaabHOrO paano3onauposanus Adunsl (I'penus), Can Buto
(Urtanus), lpyxouude (Uexus) u Japbec (Benmbrus), pacnonoxennsix Ha paccrosaud 500—2000km oT snuieHTpa
semuteTpsceHuit Marautyqoi M=3.6 Pymeiaus) 1 M=4.4 ("peuns). Boigenens! JokaibHbe BO3MYILEHHS B ClIosX E
U F2, conyTcTByIONIHe MOArOTOBKE CEHCMUYECKUX COOBITUI: MOBBIIIEHAE KPUTHIECKUX YaCTOT 3a JICHb JI0 3eMIle-
TPSICEHHS W MOHIKEHHE B JeHb 3emieTpscerus. COMOCTaBICHBl CTATUCTUYECKUE W KOPPEISIIIHOHHBIC XapaKTepH-
CTHKH TIPU CPAaBHHUTEIHLHOM aHAJIW3€ JAHHBIX Ha TPeX HOHOCHEPHBIX CTAHIHMSAX M 110 JAHHBIM HAKIOHHOTO PajHo-
30HAMpOBaHMs. [IpHBENICHBI ONEHKA CKOPOCTH PACIPOCTPAHEHHsT HOHOC(HEPHBIX BO3MYIIeHH#. [IpeacTaBieHsl pe-
3yJIbTAThl PACYETOB JEUCTBHS BHYTPEHHUX IPABUTALIMOHHBIX BOJIH JJISL PA3JIMYHBIX 3€MJICTPSICEHUH.

In this work it is investigated the variability ofitical frequency of E and F2 layers of radio-sting oblique data on
the route Cyprus-Balty (Moldova) and vertical radinde stations Athens (Greece), San Vito (Italggh&hiche (Czech
Republic) and Dourbes (Belgium), situated at tistadice of 500 km to 2000 km from the epicentehefdarthquake
magnitude M=3.6 (Romania) and M=4.4 (Greece). Thezamarked local disturbances in the layers EF@ndssociated
with the preparation of seismic events — the risgritical frequencies a day before the earthquakd,a decrease in the
day of the earthquake. There are compared thet&taltiand the correlation characteristics of amanative analysis of
data on the three ionospheric stations and obliggie-sounding data. There are showed the rateopfpgation of iono-
spheric disturbances. The results of calculatidtiseointernal gravity are waved for different eéadakes.

BOJIHOBBIE BOSMYIIEHUA B MIOHOC®EPE,
COIIPOBOXKJIABHIUE COJTHEYHBIE 3ATMEHUS HAJI XAPBKOBOM B 1999-2011rr.

B.I1. Bypmaka, JI.®. Yepnorop
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IONOSPHERIC WAVE DISTURBANCES ACCOMPANYING THE SOLAR ECLIPSE
OVER KHARKOV IN 1999-2011

Burmaka V.P., Chernogor L.F.

Institute of lonosphere of the National Academgoiences of Ukraine and
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AHaIM3UPYIOTCS KBa3UIIEPUOANYSCKUE BapHALUH MOIIHOCTH HEKOT'€PEHTHO PacCesHHBIX CUTHAJIOB, BBI3BaHHbBIC
BOJIHOBBIMH BO3MYIICHUSAMH B HOHOC(EpE, B JHH YAaCTHBIX CONHEYHBIX 3aTMeHuid: 11 aBrycra 1999r. (daza 0.78),
31 mas 2003r. (daza 0.74), 3okrsa6ps 2005r. (pasza 0.24), 29mapra 2006r. (pasa 0.77), lasrycra 2008r. (pasza
okoio 0.42)u 4 suBaps 2011r. (pa3a 0.78).

OOwwyM 1711 BCeX COJNHEYHBIX 3aTMEHUH OBUIO BOSHHNKHOBEHHE MHHHMYMa B BBHICOTHO-BPEMEHHBIX 3aBHCHMO-
ctsax abcomroTHbIXx AN(t) 1 oTHOCHTenbHBIX ON(t) Bapuanuii KOHIECHTPALXH JEKTPOHOB BOJIM3H TJ1aBHOH (a3sl 3a-
TMCHUSI ¥ U3MCHCHHE CIICKTPaIbHOTO coctaBa BoHOBBIX Bo3mylieHuit N u dN. Cocrasistoniue ¢ 7=120—180mun
oTpakaroT (akT yMeHbIneHUs N B TeUeHHE COMHEYHBIX 3aTMEHUH, a cocrapisitomue ¢ 7=20—120muH — dakT reHe-
paLy BHyTPEHHUX IPABUTAL[MOHHBIX BOJIH.

The quasi-periodic variations of incoherent scattesignals power due to wave disturbances in thesjghere
during the partial solar eclipses: August 11, 1g@@®ase 0.78), May 31, 2003 (phase 0.74), Octob20@5 (phase
0.24), March 29, 2006 (phase 0.77), August 1, 7pB8se 0.42) and January 4, 2011 (phase 0.78)amaigzed.

Common to all solar eclipses was the emergencentihamum in the altitude-time dependences of theohlie
AN(t) and relativesN(t) variations of electron density near the main phafsthe eclipse and the changing of the
spectral content of wave disturbations\binddN. Components of th&=120-180 minutes reflect the fact of a de-
crease in N during the solar eclipse, and the compis withT=20-120 minutes — a fact of the generation of inter-
nal gravity waves.
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BACKGROUND IONOSPHERE MODEL WITH A POSSIBILITY OF C ORRECTING
FOR THE CURRENT SITUATION IN SEVERAL HEIGHT REGIONS

E.M. Vdovin, V.A. Golygin, M.K. Ivelskaya, V.l. Sazhin

Irkutsk State University, Irkutsk, Russia

BhICOTHBIN MPOGHIL CPEeTHEMECIYHBIX 3HAYCHUH AekTpoHHO# koHueHTpauuu N(h), naBaembiii Moenbio, co-
CTOMT M3 HECKOJBKHX y4acTKOB. B Touke Makcumyma W Ha BbicoTax HmKe ero juist onucanust N(h) ucnomnbzyercs
MOJYIMIMPHUYECKas MOJeNb HoHOChepbl, pazpadorannas B UI'Y. DTOT ydacTok mpoduis HOmMycKaeT 3aJaHue Te-
KYLIMX 3HAYEHUH KPUTHYECKUX 4acToT cioeB E u F2, a takxke BbICOTHI Makcumyma ciios F2. YdyacTok Bblilie Mak-
CHUMyMa TIPEICTaBIICH B BUJIE IBYX COMpPATaeMbIX KpHUBHIX. IlepBas mMeeT Bu GpyHKIUN YernMeHa, B KOTOPOH IIKaia
BBICOT OJIHOPOAHON MOHOC(hEPHI HE OCTAETCS MOCTOSHHOW, a TUHEHHO MEHSETCSl C BBICOTOM, PACCUUTHIBAEMOM IO
nanneiM Mogenn IRI-07. Bropas kpusas onucsiBaeT ¢popmy N(h) oT 3T0i BEICOTBI O BBICOTHI YCIIOBHOTO OKOHYA-
HU noHOChepsl. Benmmumaa N Ha 3Toii BeICOTE BEIOpaHa Kak cpeIHee 3HAaUeHUE 110 BapHAalKsAM, TaBaeMbIM MOJIEIbBIO
IRI-07. Takum o6pasom, s yuactka N(h) Bele MakCuMyMa B MOJIEIH CYIIECTBYET BO3MOKHOCTD KOPPEKIMH 3HA-
yeHuil N Ha ypOBHE CONpPSDKEHHUSI IBYX pACCMAaTPUBAEMBIX KpHUBBIX. OliCHKA MPUMEHIUMOCTH MOJCIH IPOBEIcHa Ha
OCHOBE HCIOJIb30BaHMs YCPEIHEHHUs BEJIMYHMH MOJTHOTO 31eKTpoHHOro conepxkanus ([IDC), onpenenseMbix U3 aaH-
HeIXx CPHC u pa3memaembix B IHTepHET. BBIMOMTHEHHOE CpaBHEHUE MTOKA3BIBACT, YTO pa3pabOTaHHAS MOJENb YIO-
BJICTBOPUTEIILHO OMKCHIBACT CPEIHUI TPEH rof0BbiX Bapuarmii [I19C A OTHENBHBIX YacoB.

Given by the model, height profile of the electdemsity average valuad(h) consists of several parts. Devel-
oped at ISU semi-empirical ionosphere model is usedescribeN(h) at the point of maximum and at altitudes be-
low one. This profile part assumes the specifyihguwrent values of critical frequencies of E ar2l legions as
well as the height of the maximum F2 region. Arbave the maximum is presented in the form of twojegated
curves. The first curve has the form of Chapmartion, in which the height scale of homogeneouss$phere is
not constant, and varies linearly with height ckltad according to the model of IRI-07. The secondve de-
scribes the shape dh) from this height to the height of a relative ispbere ending. The value of N at this height
is selected as the average in the variations diyethe IRI-07 model. Thus, for the paith) above the maximum in
the model there is an ability to correct the valoEbl at the conjugation level of two examined curvegaliation
the model applicability have been carried out om ltlase of averaging of the total electron cont€&() deter-
mined from GNSS data and on the Internet. The coisgrashows that the developed model describeavbege
annual trend of TEC variations for single hours.

JJABOPATOPHOE MOJEJIMPOBAHHUE BCITBIINEYHBIX ITPOIECCOB
B PA3PEKEHHOM IIJTA3SME

M.E. Buktopos, C.B. I'osryoeB
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LABORATORY MODELING OF BURST PROCESSES IN RAREFIED PLASMA
M.E. Viktorov, S.V. Golubev

Institute of Applied Physics RAS, Nizhny Novgordljssia

HepaBHoBecHas muia3ma 3JI€KTPOHHO-LMKIOTPOHHOTO pe3onancHoro (JLIP) paspsiga mo3BojseT MCCiIenoBaTh B
Ta00PATOPHBIX YCIOBHAX LEJBIH PSA MPOLECCOB PE30HAHCHOTO B3aUMOJAEHCTBUS BOJH M dacTull. OJHUM U3 TaKUX
MPOLECCOB ABISIETCS (PYHKIMOHUPYIOMNI B YCIOBUSX MAarHUTOC(EPH 3eMIN U IUTAHET IIa3MEHHBIH IUKIOTPOH-
HBIIl Ma3ep, MPOSBISIONINICS B TCHEPAIH ITMPOKONOIOCHBIX BCIUIECKOB M3IyUCHHS U BEIOPOCOB 3apsDKEHHBIX da-
CTHI] U3 TEOMarHUTHOM JIOBYIIIKH. B maHHOM paboTe MpoBeaeHO UCCIIeIOBaHNE ITUKIOTPOHHON HEYCTOMYNBOCTH Ha
CTaJUM pacnaja Mmia3Msl UMIyascHoro S1[P-pa3psna B npsMoii akCHaIbHO-CUMMETPUYHOM MarHUTHOH JoByIike. B
pacnazatomeiics nnasme, rae Boimonnsercs ycnosue f o/ f  <<1 (foen fee —mnasmennas u nuknorponnas yactotsl

JJIEKTPOHOB), 3apPETHCTPUPOBAHBI KBA3UIEPUOJUUCCKHE CEPUU HMMIIYJIBCOB JIICKTPOMATHUTHOTO H3IYYEHHUS,
HAIPaBJIEHHOTO MOTIEPEK MarHUTHOTO IO JIOBYIIKH. Habmronaemast HEyCTOHYMBOCTh IMEET MHOTO OOIIIETO C SIB-
JICHUSMH, HaOJIFOJaeMbIMA B KOCMHYECKHX MarHWTHBIX JIOBYIIKAX, HAlIpUMEp C TeHEpanueil aBpopaibHOIO KHJIO-
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MeTpoBoro paauousinydenust (AKP) 3emin, rae 3ppeKTHBHOE PE30HAHCHOE B3aMMOJEUCTBHE BOJH M YACTHII IIPO-
HCXOJIMT B 00JIACTSX C MIOHMKEHHOM [IOTHOCTHIO TIIA3MBbI.

Non-equilibrium plasma produced by electron cydotresonance (ECR) discharge allows to investigata-
boratory setup a number of processes of resontaraation between waves and particles. One of puntesses is
plasma cyclotron maser which operates in magnetwspidf the Earth and other planets and resulfseimgéneration
of broadband bursts of radiation and precipitatibcharged particles from the geomagnetic trapghis paper we
study the development of cyclotron instability sgriplasma decay after pulsed ECR discharge in @mirtagnetic
trap. In decaying plasma, where the conditifp/ f . <<1 is satisfied f,. — electron plasma frequendy, — elec-

tron gyrofrequency), series of quasi-periodic psile¢ electromagnetic radiation propagated acrossatnbient
magnetic field were detected. Observed instabi@g much in common with the phenomena observegaoes
magnetic traps, such as the generation of aurdoahkter radio emission (AKR) of the Earth, whehe effective
resonant interaction of waves and particles ocicuaseas with low density of plasma.

NIEHTUOUKALIUA YIAPHBIX BOJIH B COJTHEYHOM BETPE,
BO3HUKAIOIIHUX B MTPONECCE HEPECOE/IUHEHUA

E.O. Bunnukoga, O.JI. Cacynos, B.C. CemenoB

Cankr-IlerepOyprekuii rocynapcrsennslii yausepeutet, Cankt-IlerepOypr, Poccus
oscilograf87@mail.ru

IDENTIFICATION OF SHOCK WAVES IN THE SOLAR WIND APPEA RING
DURING RECONNECTION

E.O. Vinnikova, Yu.L. Sasunov, V.S. Semenov
St. Petersburg State University, Department oftERHysics, St. Petersburg, Russia

IMompo6HO uccienoBano 51 coObITHE TIEpeCOSAMHEHNS B COJIHEUHOM BETpe, 3apeructpupoBanHoe ciryTHrkoM WIND
B neproa 1998-2005. [{ns kakmoro ciaydast ObL1 OIpeAesieH BEKTOp HOPMAIN K NEPBOHAYAILHOMY TOKOBOMY CJIOIO,
YTO MO3BOJIMJIO TIPEACTaBUTh JaHHBIE 10 MArHUTHOMY TIOJIIO M CKOPOCTH B HOPMAJILHOM CHCTEME KOOPAMHAT 4yepe3 00-
JIaCTh BBITEKaHMs. Takxke OblIa COCYMTAaHa SHTPOMNUS, SBIISIOIIASACS OJHOH U3 CaMbIX BaXKHBIX XapaKTEPHUCTHK YIApHBIX
BoJH. [TockonbKy Ha (pPOHTAX yHApHBIX BOJH SHTPOIMS BCEIAa BO3PAcTaeT, YIAeTcsl IMOKa3aTh CYIIECTBOBAHUE JIBYX
MEJJICHHBIX YJIapHBIX BOJIH BO3HHMKAIOLIMX B IIPOLIECCE MArHUTHOTO nepecoeanHeHus. CTaTUCTHKA MOKa3bIBaeT, YTO M3
51 cobbITHs TIepecoeanHEeH s 3adUKCUpoBaHO 73 ciyuast yBenudeHust sHTpornd (13 102 oxuaaeMbix), 4TO COCTABISICT
72 %,T. e. B 72 Y%ciydaeB nepecoeANHEHIS YAACTCS YBEPSHHO HAOIOAATh MEIJICHHBIC YIAPHbIC BOJIHBI.

Our database consisting of 51 events of solar véodnnection received from WIND data covering theqal 1998—
2005 was formed and analyzed. For every eventdhmal vector to the initial current layer at therfr of CME (Coronal
Mass Ejection) and time behaviors of magnetic fieddocity, temperature and density were determatedss the recon-
nection layer. Entropy was calculated as well,esiibds one of most important characteristic ohack wave. The in-
crease of entropy has been observed in many catfessmlar wind reconnection from our data basellbws from the-
ory that two slow shock waves form during solardvieconnection. Our statistics show that from 5dné/of solar wind
reconnection we are able to pick out 73 eventwbpy increase across a slow shock waves (of ¥p2ated) that
are 72 %. Notably, in 72 % of solar wind reconrmt#vents we can sure observe slow shock waves.

BOCCTAHOBJIEHHUE NOJIAPHOCTHU MEXIIVNIAHETHOI'O MATHUTHOTI'O ITOJISL
IO TEOMATHUTHBIM JAHHBIM

M.B. BoxmsiauH, /I.U. llonsaBun

WuctutyT dusuku, Cankr-IlerepOyprekuii rocyaapcTBeHHbIN yHIBepcuTeT, CankT-IlerepOypr, Poccust
vohmyaninmv@gmail.com

RECONSTRUCTION OF THE INTERPLANETARY MAGNETIC FIELD POLARITY FROM
GEOMAGNETIC DATA

M.V. Vokhmyanin, D.I. Ponyavin

St. Petersburg State University, Institute of Ptgsbt. Petersburg, Russia
B MPEACTABIICHHOM OOKJIAA€ OMNHCBIBACTCA HOBBIHA METOA BOCCTAHOBJICHHUA MOJAPHOCTH MECXKIUIAHCTHOTO Mar-

uutHOro nosis (MMII). Texnuka ocHoBaHa Ha >(ddekre Cpanbraapga-Mancyposa. B paGore vcnonb3yroTcst reo-
MarHUTHbBIC JIAHHBIC BBICOKOMIMPOTHBIX CTAHIUH, 00IaAal0MIUX [UIMTEIbHBIM MEPUOJAOM HAOIIOACHHUN, BKIIIOYAI0-
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IIIAM JTOCTTYTHHKOBBIA TIepro. JlaHHBIA METO/ NMPU3BaH YIYYIIUTh Ka4eCTBO W TOYHOCTH BOCCTAHOBJICHHUS TOJIP-
HOCTH, JOTIOJHssI pe3yibTaThl Npeasaymux MetoqoB Ceanbraapaa [Svalgaard, 1975k Bennepcrpoma [Venner-
stroem et al., 2001]JInst GONBIIOro JOCIHYTHUKOBOTO Ieproaa ¢ 1926r. TOUHOCTh METOa OLEHUBAETCS, CIELYI0-
M obpazom: ~ 89 %coBnaaeHuit ¢ monsspHOcTEI0O MMII, onpeneneHHOM M0 CIIyTHUKOBBIM JaHHBIM. BoccTaHoB-
JIEHHAd TOJISIPHOCTh TAKXKE COOTBETCTBYET U3BECTHBIM 3aKOHOMEPHOCTSIM CEKTOPHOU CTPYKTYypbl MMII.

In this report we present a new method of infertimg Interplanetary Magnetic Field polarity (IMA)he tech-
nigue is based on the well-known Svagaard-Mansaftact. We use the data from high-latitude geomtgrsta-
tions with a long time series, including pre-sétekra. This method is intended to improve thdityuand accuracy
of polarity inferring, complementing the previowesults of Svalgaard [Svalgaard, 1975] and Venresir[Ven-
nerstroem et al., 2001]. For a large period sir@261the accuracy of our method is about 89 % othes with

polarity determined from satellite measurement® ififerred polarity is also consistent with majoles of the sec-
tor structure of IMF.

MPOSIBJEHUE KOCMAYECKUX NEPHOJAYHOCTEM B TEOJIOT M ®AHEPO3051
(HOCJIEJIHUE 550mun JIET)

J1.0. I'nazaueB

Wucruryt nuHamuku reocdep, Mocksa, Pocenst
GlazachevD@gmail.com

MANIFESTATION OF COSMIC PERIODICITIES IN PHANEROZOI C GEOLOGY
(PAST 550 MILLION YEARS)

D.O. Glazachev

Institute of Geosphere Dynamics RAS, Moscow, Russia

Bo MHOTHX mporieccax, Takux Kak M3MEHEHHUS B CTPYKType MaTEpHUKOB, H3MEHEHHS B OHOpa3HOOOpa3ny BHIOB,
BIIMSTHHUE TaJIAKTUKH, aJIeHUsT KOCMHUYECKHUX TeJ, 00HApYKHUBAeTCs HUKIMIHOCTh. B Teuenue 50 et crassites 3aia-
91 00HAPYKEHUS IUKIMYHOCTH B KOKIOM M3 IPOILIECCOB U KOPPEIIIIUOHHBIX CB3EH MEXIy OTIEIFHBIMU U3 HUX. B
JIOKJIaJIe MPUBOJSTCS PE3YJIbTaThl CIIEKTPAIbHOTO, BEUBIIET- U KOPPEISUOHHOTO aHAIM30B PSJIOB JAHHBIX, Mpe-
CTaBIISIONIMX 3TH MPOLECCHI, U JICTAETCS BBIBOJ O TOM, YTO MHOTHE 00JIaJaf0T HUKIHYHOCTHIO, HEKOTOPHIC MIEPUOTBI

MNpUCYTCTBYIOT B KaK B OJHUX IpoOLIECCaX, TaK U B APYI'uXx, U 06cy>1<zxaeTcsl TaJIAKTUYCCKOC MPOUCXOKACHUC LTUKIIOB
B JCCATKU U COTHHU MUJIJIMOHOB JICT.

There is cyclisity in many processes, such as tanges in mainlands' structure, variation in biedity of
species, galaxy influence, impacts of cosmic bodié® problem setting of cyclicity and correlatiohall those
processes discovering has been performed for 5@.y€he results of spectral, wavelet and corratatinalysis of
data series representing those processes are sindlareport and the conclusion of the fact thashof them are

cyclic, some of the periods are present in allghmcesses, has been made and the galactic cautes tehs and
thousands million years cycles are discussed.

TEH30PHOE YCPEJHEHUE KOMIIOHEHT MEXTIJIAHETHOI'O MAI'HUTHOTI'O I1OJIA
ILIO. IN'os10410008B, I'.®. KpbiMckmnii

WHcrutyt kocModusnueckux uccnenoanuii u asponomun umenu 10.I°. Hadepa CO PAH, Skyrck, Poccus
ryu87@mail.ru

TENSOR AVERAGING OF THE INTERPLANETARY MAGNETIC FIE LD
P.Yu. Gololobov, G.F. Krymsky
Yu.G. Shafer Institute of Cosmophysical Research/Agronomy SB RAS, Yakutsk, Russia

W3ygaercst TIoBeICHHE TEH30PHOTO 3JUTANICOM/IA, TIOCTPOCHHOTO MyTEM YCPEIHEHHS KBaJAPATOB KOMIIOHEHT MEKIIIa-
HETHOTO MarHuTHOTO ot 3a 1963—201GT. O0HapykeHa 3aBHCHMOCTD HAIPABJICHUS TEH30PHOTO SJUIAIICOMIA CO CKO-
POCTBIO COTHEYHOTO BETPA, & TAKKE KOPPEISIIHS (POPMBI TEH30PHOTO AILTHIICOMIA C aKTUBHOCTHIO COJTHITA.

The behaviour of the tensor ellipsoid produced vsraging of components of the interplanetary magrfietid
is observed during 1963-2010. A dependence of itleetibn of tensor ellipsoid with the speed of gwdar wind
and a correlation between the tensor ellipsoid fanah the solar activity are found.
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YTOYHEHWUE MOJIEJIbHBIX 3HAYEHUI KPUTHUUYECKUX YACTOT HOHOC®EPHI B TEKYIIENA
CUTYALUH IO BEJIMYMUHE ITOJIHOI'O JIEKTPOHHOI'O COJEPKAHUSA

B.A. I'oapirun, E.M. Baosun, B.. Caxxun

WpkyTtckuit rocynapcTBeHHbIN yHUBEpcUTeT, UpkyTck, Poccust
stealth1024@yahoo.com

SPECIFICATION OF THE MODEL IONOSPHERIC CRITICAL FRE QUENCY FROM A TOTAL
ELECTRON CONTENT MAGNITUDE IN THE CURRENT SITUATION

V.A. Golygin, E.M. Vdovin, V.I. Sazhin
Irkutsk State University, Irkutsk, Russia

Panee namu paccmarpuBasiach 110100Hasi BO3MOKHOCTh Ha OCHOBE MCIOJIb30BaHUS MOAM(UIIMPOBAHHOTO Bapu-
aHTa MOJYIMIMPHUYECKOH Mojenu noHocdepsl. B Hacrosmeil pabore ocyliecTBiIeH Nepexoa K Moaenu (HoHOBOM
noHocgepsl. ITa MozeNb OoJiee aJeKBaTHO YYUTHIBAECT Bapuanuy Gopmbl poduiis SJIEKTPOHHON KOHLICHTPALMK Ha
BBICOTaX, 3HAYUTEIIHPHO OONBIINX BBICOTHI MakcuMyMa. [loka3zaHO, 9TO MPH TAKOM IEPEXOAE CYIIECTBEHHO YBEIH-
yuBaeTcs 3 (PEKTUBHOCTh YTOUHEHUSI 3HAUCHUH KPUTHIECKUX YacTOT.

[Ipennaraemast METOMKA TTO3BOIAET KOPPEKTHPOBATH MOJIENIBHBIE 3HAUCHNS KPUTHUECKUX 9aCTOT B MPOTSKEH-
HOM IIPOCTPAHCTBEHHOM PETHOHE, YTO ACT BO3MOXHOCTh YJYYIIUTH ONHCAHHE MPOJONBHBIX I'PAJHEHTOB 3JICK-
TPOHHOW KOHIIEHTPAINHU Ha JAIIHUX HOHOC(HEPHBIX PaANOTPACCaX.

ITpu ncnonb30BaHNY 3HAYEHHUH MOTHOTO 3JICKTPOHHOTO COAEP)KaHMs, pa3MmeniaeMbix B HTepHeT, paccmaTpuBa-
€TCcd BO3MOKHOCTh BPEMEHHOM JKCTPANOJIALUU ONpPEJENsieMbIX JUIl KOHKPETHOrO IyHKTAa 3€MHOM MOBEPXHOCTH
3HAYEHHUH KPUTHYECKUX YaCTOT.

Previously, we examined such possibility by usingadified version of the semi-empirical ionospharedel.
In this paper, the transformation to a backgrowrbsphere model is realized. This model more adelyutakes
into account shape variations of the electron demsbfile at altitudes much higher than peak heigthis shown
that this transition significantly increases thiicgncy of critical frequencies specification.

The proposed method allows to correct the modalesabf critical frequencies at extended spatialoregand
due to the method there is possibility to improve tlescription of longitudinal electron densitydieats on long-
haul ionospheric transmission paths.

Using the total electron content values, placetherinternet, the possibility of time extrapolatioigcritical fre-
guencies, determined for a specific point on théh&asurface, is considered.

AKTUBHASI HOHOC®EPHASA AHTEHHA

A.B. I'ypun, H.B. KanuténkoB

MypMaHCKHIl rocyAapCTBEHHBIN TEXHUUECKUH yHUBepcuTeT, MypmaHnck, Poccust
KalitenkovNV@mail.ru

ACTIVE IONOSPHERIC ANTENNA
A.V. Gurin, N.V. Kalitenkov

Murmansk State Technical University, Murmansk, Rauss

IMoaxon x opranusanud U BeaeHuto KB-/TIB-paanocssa3u B ceBepHO 4acTH MOPCKOro paiiona A4 oGiamaer
cnenudukoit. Criennduka 00ycaoBIeHa TEM, YTO 31eCh paguoKkaHa s curaanos KB-/IIB-nuanazona otinyaercs
OT TUMOBOTO. J[J7I51 K3BECTHBIX MAPIIPYTOB IUIABAHUS M ONPEICICHHON T€OMETPHU PACHIOI0KECHUS KOPPECIOHICHTOB
PaaMOCBSI3U PAIMOBOIHA HA HUCXOMAIICM YYaCTKE TPACKTOPUH MOXET MajaTh HA HEOJHOPOIHOCTH AJICKTPOHHOU
KOHIICHTPAIUH TTOJT YIJIOM, IIPEBHIIAOIIMM YTOJI IIOJIHOTO BHYTPEHHETO OTPAXKCHHS. B 3THX YCIIOBHSIX pa3BHBaCTCS
LEJBIA sl GU3NICCKUX SIBJIICHU, KOTOPBIC HCOOXOAMMO YUYHUTHIBATH MPU BEJICHUH PaIUOCBs3H. PaanoBosiHa cTaHo-
BUTCS TIPOJIOJILHO-TIONICPEYHOM C OTIIMYHON OT HYJII KOMIOHEHTOH 3JICKTPUYECKOTO IMOJIS BJOJIb HAMPABICHUS Pac-
npoctpaneHus. @a3oBasi CKOPOCTH PaJMOBONHEI CTAHOBHUTCS IO BEIWYHWHE MEHBIIE CKOPOCTH CBeTa. PammoBomHa
croco0OHa B3aUMOICHCTBOBATH C IIYYKaMH aBPOPAIBHBIX AIEKTPOHOB. [IydKH 3JIeKTpOHOB, BTOPTAOIINXCS B TOJISIP-
HyI0 HOHOC(hepy, ¥ OPHEHTUPOBAHHBIE BJIOJIb HAIPABICHHS I€OMarHUTHOTO OIS HEOZHOPOIHOCTH AIIEKTPOHHOM
KOHIIGHTPAIUH, MOTYT UT'PaTh POJIb aKTHBHOW HOHOC(EPHON aHTCHHEI.

Approach to the organization of HF/MF radio chasrialthe northern part of Sea Area A4 is peculigr tb the
fact that the HF/MF radio channel differs from #tandard one. For the well-known routes and spegifipagation
conditions, we have situations, when radio wavea downward trajectory part falls on the irregutgrof the elec-
tron density at an angle that exceeds the andietalfinternal reflection. In these circumstan@spme of physical
phenomenon appear, these must be considered arrtrggement of radio communications. Radio waveines a
longitudinal-transverse with a nonzero electricdfieomponent along the direction of propagatiore phase veloc-
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ity these of radio waves becomes less than thedsplelight. Radio waves can interact with beamsuaforal elec-
trons. The beams of electrons, intruding into thipionosphere, and oriented along the directibthe geomag-
netic field irregularities of the electron densign act as an active ionospheric antenna.

YCTAHOBKA JJIs1 U3YYEHUS TIPOCTPAHCTBEHHO-BPEMEHHBIX XAPAKTEPUCTHUK
YEPEHKOBCKOI'O U3JIYYEHUA U 3APAKEHHBIX YACTHUIL HIAJI

I0.A. Eropos, C.II. Knypenko, 3.E. Ilerpos

WHcruryt kocMmoduznueckux nccnenosanuii u aspoHomun CO PAH nm. 10.I'. ladepa, Axyrck, Poccus
yuriyegorov@ikfia.ysn.ru

THE EXPERIMENTAL FACILITY FOR STUDYING SPATIAL-TEMP  ORAL CHARACTERISTICS OF
CHERENKOV LIGHT AND CHARGED PARTICLES OF EAS

Yu.A. Egorov, S.P. Knurenko, Z.E. Petrov
Yu.G. Shafer Institute of Cosmophysical ResearchAgronomy SB RAS, Yakutsk, Russia

Ha SIxyrcko#t komruiekcHO# ycTanoBke IITAJI MHOTO JieT BeayTcsl MccieaoBaHus GOpMbI UMITYJIbCA KaK OT de-
PEHKOBCKHX, TaK U OT CHMHTWUISAIMOHHBIX ACTEKTOPOB. B HacTosImiee Bpems Ui 3THX IieNieil NCTIONb3yeTcs ycTa-
HOBKa, B KOTOPYIO BXOIST TPH IIyHKTA IPOCTPAHCTBEHHO-BpeMEHHBIX n3Mepenuii (IIBU), cocTosmmx U3 COUHTHII-
JISIIIMOHHBIX, YSPEHKOBCKUX JCTEKTOPOB U OBICTPON PErHCTPHUPYIONICH ANeKTpoHUKH. B kaxmom mynkre [IBU de-
PEHKOBCKHM TU(PepeHIIMATBHBIM ISTCKTOPOM, COCTOSIIMM U3 CBETOU30JIMPOBAHHON KaMephl C Y3KOH IENbI0, IO
KOTOPOH pacroyiokeHa Mo3anKa U3 (POTOYMHOXKHTEICH, H3MEPSIOTCS XapaKTEePUCTUKHA MPOIOJILHOIO Pa3BUTHUS Ye-
PEHKOBCKOTO U3TyYEHHUSI.

Ha ycranoske IITAJI st u3y4eHus: XapaKTePUCTUK aTMOC(HEPBI HCIIOIB3YETCsl CTPATOCHEPHBIN JTHIap HA JIITHHE
BosHbl A=532 um. Kpome Toro, fauaap npuMeHsieTCs ISl IPOBEPKHU PabOTOCHOCOOHOCTH CUCTEMBI PETHCTPAIIHH,
OIICHKH MPO3PAaYHOCTH aTMOC(EPBI U AOCONFOTHOM KaTHOPOBKY YSPEHKOBCKUX JCTCKTOPOB.

For many years at Yakutsk EAS array the form ofeuh cherenkov and scintillation detector has tstedied.
For this purpose a special array is used, congistinthree detector station for spatial-temporaksueements
(STM). Each STM station measures long charactesisif cherenkov light with a differential cherenkdetector
composed of a darkened camera with small aperhdeaet of PMT.

The stratosphere lidar with a wave length$32 nm is being used to study atmosphere chaistater also lidar
is utilized to check the functionality of regisimat system, to estimate transparency of atmospduedeto perform
absolute calibration of cherenkov detectors.

BOJIHOBBIE BOSMYIIEHUA MI'I-ITPUPOAbI, TEHEPUPYEMBIE COJIHEYHBIM TEPMUHATOPOM.
CE3OHHBIE U HINPOTHBIE BAPUAIIUU UX TAPAMETPOB

HN.K. Enemckuii, C.B. Boeiikos, 10.B. fIciokeBuu

HucTuTyT comueuno-3emuoin pusuku CO PAH, Upkyrtck, Poccust
ilya@iszf.irk.ru

SEASONAL AND LATITUDINAL VARIATIONS IN PARAMETERS O F MHD WAVE PACKETS
GENERATED BY SOLAR TERMINATOR

I.K. Edemsky, S.V. Voeykov, Yu.V. Yasyukevich
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

Panee ¢ ucnonp30BaHMEM [aHHBIX M3MEPEHHH IONHOTO BIIEKTPOHHOTO COJCpXKaHHUS ObUIM OOHAPYKEHBI
BonHoBbIe makeTs! (BII), ycraHoBineH daxt ux reHepaunn connednsiM tepmunatopoM (CT), HaliaeHbI apryMeHTHI B
MOJIB3Y MX MarHUTOTHAPOJAMHAMHUYECKOH NpHpoxabl. B maHHOM paboTe mpeacraBieHbl CE30HHBIE OCOOCHHOCTH
perucrpanuu BII, reHepupyeMbIX COJTHEYHBIM TEPMUHATOPOM. DTH 0COOCHHOCTH IOJYYEHBI 110 IaHHBIM HanboJee
IUIOTHBIX Ha CEeroAHsIIHUKM neHb cereli GPSsipuemHukoB, pacnonoxenHslx B Slnonun u B CHIA. Ilpu oGmem
yuciie cranuuii nopsiaka 1220y4ucno peructpupyemsix BIT B SInonun Beimte, uem B CIIA, npumMepHo B 11Ba pasa
3uMol U B 5-6 pa3 B ocranbHble ce30HbI. Ce30HHOE M3MEHEHHE BpeMEHM Hadaina peructpauuu BIl nHaxomurcs B
COIJIaCHH C THNOTe30d 0 MarHurormapoanHammueckoit (MI'JI) mpuponme BII, mpeanoxkeHnHoi#t panee. BaxHbiM
noareepknenuemM runore3bl o MI'J[-ipupone BII sBnsieTcss HaOmrogeHne m3MeHeHUs Hadana peructparun BIT ¢
W3MEHEHHEM IMHUPOTHl. Pabora mommepxkana rpantomMm PO®U 10-05-00113,rpantom Ilpesuaenta PO MK-
3094.2010.053 taxxe MunucrepcTBoM 00pazoBanus u Hayku Poccuiickoit ®epepamuu (I'K 14.740.11.0078).
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Previous investigations of GPS based total eleatomient measurements shows presence of wave pdu¢e)
in ionosphere. There also was found connection BsWith solar terminator (ST) movement and prodf§Ves
MHD-nature hypothesis. This paper presents seasegatration features of wave packets (WP), gaadrby solar
terminator (ST). Results achieved using data oftrdesse GPS-site networks, located in Japan and. UStal
number of sites for the both networks is about 18&8s. Registered WPs quantity in Japan is hightatal that in
USA: in winter in Japan are registered in two timese WPs than in USA. For other seasons humbexgiétered
in Japan WPs is higher about 5-6 times then in US#asonal variation of WPs registration start iagreement
with magnetohydrodynamic (MHD) hypothesis of WPunaf which was suggested before. Important evideifice
this hypothesis is observed variation of WP regt&in time with latitude. The work is supported thye RFBR
grant 10-05-00113, the Russian Federation Presi@esmitMK-3094.2010.05 and the Ministry of Education and
Science of the Russian Federation (project 14.740078).

OTKJIMK NOHOC®EPHBI HA ITOJIHBIE COJIHEYHBIE 3ATMEHUSA
22 110JIA 2009r. U 11 UH1OJISI 2010r.

'M.B. Kugernes, °C.B. Boceiikos, %J0.B. SIcrokeBud

"MucTuTyT KOCMODU3MUECKUX HCCIEOBAHMI M PACIIPOCTPAHEHHUS PaJHOBOH,
noc. [Taparynka, Kamuarckas obnacts, Poccust
2I/IHCTMTyT conHeuHo-3eMHo# ¢pusnku CO PAH, HUpkyrck, Poccns
i.zhivetiev@gmail.com

IONOSPHERIC RESPONSE TO THE TOTAL SOLAR ECLIPSES OF JULY 22, 2009 AND JULY 11, 2010
V. Zhivetiev!, S.V. VoeykoV, Yu.V. Yasyukevictf

Ynstitute of Cosmophysical Research and Radiowaspagation FEB RAS, Paratunka, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, &y Russia

B pabore aHanmu3upyeTcs OTKIMK HOHOC(epsl Ha mojHbie conHeunble 3atMenus 2009 m 2010 rr. Ocoboe
BHUMaHHE YACISETCS OTKIMKY MarHUTOCONPSIKEHHOH HOHOC(hEph! NP MPOXOKACHUH JIyHHON TeHu. Ha craHuusx
GPS, npoxoasumx BIOIb TpeKa 3aTMEHUsI, HAOIIOJAIOCh XapaKTEPHOE YMEHBILIEHHE MOJHOTO JIIEKTPOHHOTO
conepxanus (II9C). B To e BpeMs ObLIO0 00GHAPYIKEHO, UTO [UIA Psifa CTaHIUM HaOIromanuch Bapuaimu [19C npu
MIPOXOXKICHUN JIYHHON TCHH B MarHHUTOCONPSDKCHHOM oOsacTr. Pabora moamepskana rpantom POOU 10-05-00113,
rpantoM [Ipesumenra PO MK-2194.2011.5,a Taxke MwuHucTepcTBOM 00pa3oBaHusi M Hayku Poccuiickoit
®epepaunn ('K 14.740.11.0078).

This paper presents analysis of the effects ofdta solar eclipses on the ionosphere. We plapedial empha-
sis on the ionospheric response in the magnetatgate areas. We found typical decrease of the ét#¢atron con-
tent (TEC) along the path of the umbral shadowhenane hand and variations of the TEC in the magoetjugate
area on the other. The work is supported by the REBant 10-05-00113, the Russian Federation Presi@eant
MK-2194.2011.5 and the Ministry of Education andeice of the Russian Federation (project 14.7400I/B).

UCCJIEJOBAHUE HOHOC®EPHBIX BO3MYIIEHU, OBYCJIOBJIEHHbBIX
METEOPOJIOTHYECKUMH DODPEKTAMMH, 10 JAHHBIM JOIIJIEPOBCKOI'O 30HANPOBAHUSA

B.A. 3aruayjunn, B.B. Boukapes, U.P. IlerpoBa
Kazanckuii ([TpuBomkckuii) henepanbHbiii yuusepcuret, Kasanb, Poccus
bulatza@gmail.com
INVESTIGATION INTO IONOSPHERIC DISTURBANCES CAUSED BY
METEOROLOGICAL EFFECTS, USING DOPPLER PROBE DATA
B.A. Zaqgidullin, V.V. Bochkarev, |.R. Petrova
Kazan (Volga region) Federal University, Kazan, ias

ITo naHHBIM JOIUIEPOBCKOTO 30HIMPOBaHMA MOHOC(hEPHI (ha30-yIrIIOMEPHBIM KOMIUIEKCOM «CIEKTp» HCCIIeZoBaHa
MPOCTPAHCTBEHHAS AMHAMUKA BO3MYICHHH B HOHOC(epe Ha Tpaccax Mockea—Ka3zanp (dactotsr 4996, 999&KTI ), Ap-
xanrenbck—Kaszanp (yactora 6160KI ). [IpermyiiecTBAMHU 3TOr0 METOa SBJISIOTCS BHICOKAs YYBCTBUTEIBHOCTD K

MaJbIM U3MEHEHUSIM YacTOThI U, KaK CJIEICTBUE 3TOTO, BHICOKOE BPEMEHHOE pa3pellieHne, BO3MOXHOCTh OpraHu3a-
UM HeNPepHIBHBIX HaOmromeHuil. s BEIABICHUS NeHCTBHS MPU3EMHBIX aTMOC(EPHBIX MPOIECCOB HA HOHOCHEpPY
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ObUIM NPMBJIEYEHBI KApThl METEOPOJIOIHYECKMX IapPAMETPOB PpEaHaNM3a, MOJYYEHHBIX 10 JaHHBIM apXuBa
NCEP/NCAR ReanalysisB paGote uccieayercsi 3aBUCHMOCTh MHTEHCHBHOCTH HOHOC(EPHBIX BO3MYILIEHHHA OT
M3MEHEHHs METEOPOJIOTHYECKUX [apaMeTpoB. McclieqoBanre NPOCTPAHCTBEHHOTO pacipeieNieHds BApUalui KapT
HPOBOIUTCA 110 METOLY IIABHBIX KOMIIOHEHT (METOJ €CTECTBEHHBIX OPTOrOHAILHBIX (GyHKUHiT). JJaHHBI METON
H03BOJISIET NPENCTABUTH M3y4aeMble CIIydaiiHble MOJIs MapaMeTPOB, a TAKKE BapUallk JBYX M 0oJiee 1ojel B BUe
CYNEPIIO3UIIMHE OPTOTOHAIBHBIX POCTPAHCTBEHHBIX MOJ. IT0Ka3aHa peanu3alys IaHHOrO METOIA IIPU UCCIIen0Ba-
HHH PEAKIIMU HOHOC(HEPEI HA TPOMOC(EPHEIE BO3AEHCTBHS.

In that report a results of spatial structure reseaf the ionosphere variations are proposed. ibhesphere
variations data set obtained at the Doppler ionesphomplex «Spectr» (on the frequencies 4996, 8B26(Mos-
cow—Kazan) and 6160 kHz (Arkhangelsk—Kazan)) arssiciered. An advantage of Doppler measuring meéned
high sensitivity to small changes in frequencyhhiigne resolution and possibility to organizatiamtinuous obser-
vations. Reanalysis maps of meteorological parasets#tained from the NCEP / NCAR Reanalysis dathia are used
to reveal the action of surface atmospheric presess the ionosphere. In this paper the dependieeeen ionospheric
disturbances and changes in meteorological paresrate proposed. A principal components analysitHod of natural
orthogonal functions) is used to research a spatiatture of variation maps. That method allowsefresent fields of
parameters that are researched as a superpoditiwthagonal spatial modes and to reveal the nmshsive ones of
them. Reaction of the ionosphere on tropospheigctsfusing that method are shown.

3®PEKTHI COJTHEYHbIX 3ATMEHMMI IO IAHHBIM
HAKJIOHHOTI'O 30HANPOBAHUA

B.A. UBanoBa, J1.B. Uncrsakosa, H.M. ITonex, B.U. Kypkun, I.I'. Bpeinsko, A.. OpJios

Wueruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
moshkova@iszf.irk.ru

EFFECTS OF SOLAR ECLIPSES AS DEDUCED FROM OBLIQUE-INCIDENCE SOUNDING DATA
V.A. Ivanova, L.V. Chistyakova, N.M. Polekh, V.I. Kurkin, I.G. Brynko, A.l. Orlov
Institute of Solar-Terrestrial Physics SB RAS, dy Russia

[IpoBeneno uccnenoBanue 3¢dexroB conneunsix 3atMennid 19 mapra 2007r. u 1 aBrycra 2008r. ¢ ncnosnb3o-
BaHUCM HAKJIOHHOI'O KB-30HI[I/Ip0BaHI/I${ Ha CUCTEMEC paauoTpacc, NEpeCcCKaromnx 30HY ABUKCHUA TCHU .HyHLI B
aTMOC(l)epe 3emun. HpOBeI[CHHLIe OKCIICPUMCHTBI IMOKa3aJIu PE3KOC YMCHBIICHUEC MAKCHUMAaJIbHBIX Ha6JHOI[aeMLIX
4aCTOT, BbI3BAHHOC IMaACHUEM 3HeK’I‘p0HH017[ KOHIICHTpAallUu B 30HC TCHU B TCUCHUC 20—-30mun. Bruio MIPOBEACHO
YHUCJICHHOC MOJACIIUNPOBAHUC Bapnaunﬁ KPUTHYICCKUX YaCTOT F2-o6nactu I/IOHOC(I)epLI BJ0JIb TPACChl paCIipOCTpaHe-
HUSI paJIMOCUTHAJIOB NIPU JBMXKCHUM JIyHHOH TeHHU. PaboTa BbInosiHeHa B pamkax Tpanta POOU No 11-05-00892-
a. PaGora mnommepkaHa MuHHCTEPCTBOM 00pa3oBaHusi W Hayku Poccuiickoii ®emepanum (rockontpakt NO
14.740.11.0078).

Investigation of the solar eclipses on March 19)722Gnd August 1, 2008, has been carried out. \We data of
oblique-incidence high frequency sounding overstystem of radiopaths crossing the zone of Lunad@lvanotion
in Earth’'s atmosphere. These experiments show stlacpease of maximum observed frequencies caused by
decrease otlectron density in the shadow zones during 20-30 minutes. Numlestaulation of F2-region
critical frequencies variations over radiowave @ggtion paths during lunar shadow motion has beeformed.
This work was supported by the Russian Fund oBésic Research (grant No. 11-05-00892-a) and diiniof
Education and Science of the Russian Federatiore(fgment contract No 14.740.11.0078).

HNEPEPACHPEJIEJEHUE NBUIEBBIX YACTHUI] B UOHOC®EPE 3EMJIN
B PE3YJIbTATE BUXPEBBIX JIBUKEHUI
10.H. U3BexoBa, C.U. Ilonean
Wuctutyt nuHamuku reochep PAH, Mocksa, Poccust
besedina_yn@mail.ru

REDISRTIBUTION OF DUST PARTICLES IN THE EARTH'S ION OSPHERE

DUE TO VORTEX MOTIONS

Yu.N. Izvekova, S.I. Popel
Institute of Geosphere Dynamics RAS, Moscow, Russia
PaCCManI/IBaeTCSI MOBCACHUC TBUICBBIX YAaCTUIL] B AKYCTUKO-TPAaBUTAIMOHHBIX BUXPAX, KOTOPBIC MOTYT (bOpMI/I-

poBatbest Ha BeicoTax 110—-130kM. B pesynbrare B3anMOIEHCTBHS C BUXPSIMH CJIOM IBIJIEBBIX YacTUI] B HOHOC(heEpe
TOJIIMHON IOpsiKa KWIOMeTpa, o0pasyloluecs: Ha BBICOTaX, MeHbIINX 120 kM, pacnpenensioTces 1o odnacTu cy-
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IIECTBOBAHUS aKyCTUKO-TPAaBUTAIIMOHHBIX BUXPEBBIX CTPYKTYp. [loka3aHo, 94TO HapsAy C OIpYTUMH, MEXaHU3MaMHI
MepeHoca MBUIEBBIX YaCTHIl B HOHOC(hEPE SBIIOTCS BEPTHKAIBHBIE TOTOKH (CTPUMEPHI), TCHEPUPYEMBbIE TIHLIEBEIMH
BHUXPSAMH B pe3yJbTaTe Pa3BUTHS MOIYJAIMOHHONW HEYCTOHYMBOCTH B arMoc(epe ¢ TpaIldeHTOM KOHIICHTPAIlUH
MIBIJICBBIX YaCTHII.

We consider acoustic-gravity vortices, which carfdrened at the altitudes of 110-130 km as wellhasktehav-
ior of dust particles in these vortices. Due t@iiattion with the vortices the layers of meteoudtist at the altitudes
less than 120 km (which have usually the widthtadwt 1 km) can change their form, the dust caredéstributed
over the whole existence region of the vortex. \Ide ahow a possibility of the formation of dustvil®in a vertical
direction (streamers) generated by dust vortices @sult of the modulational instability in thenaisphere with a
dust density gradient.

HBIJIEBBIE HOHHO-3BYKOBBIE COJIMTOHBI B MOHOC®EPE 3EMJIN B ITIPUCYTCTBUU
IJIEKTPOMATHUTHOTI' O U3JIYYEHUA

10.H. U3BekoBa, A.Il. 'onyos, T.B. JloceBa, C.U. Ilonean

Wuctutyt nuaamuku reocep PAH, Mocksa, Poccust
besedina_yn@mail.ru

DUST ION-ACOUSTIC SOLITONS IN THE EARTH'S IONOSPHER E IN THE PRESENCE OF
ELECTROMAGNETIC RADIATION

Yu.N. Izvekova, A.P. Golub, T.V. Loseva, S.I. Popel

Institute of Geosphere Dynamics RAS, Moscow

PaccmartpuBaroTcs MbIICBBIE HOHHO-3BYKOBBIC COJIMTOHEI B MBUICBOH IUIa3ME B MPUCYTCTBUU JIIEKTPOMATrHUTHO-
TO M3IY4YCeHHs, KOTJa B pe3yiabTare GoTodddekra mbuTh TPHOOpPETACT MOJOKUTENbHBIN 3aps. [ToydeHsl pemeHus
B BHJIC MBUJICBBIX HOHHO-3BYKOBBIX COJIUTOHOB CxKaThs. HaliieHb! mapaMeTphl MIa3Mbl M MBUICBBIX YaCTHI], IIPU KO-
TOPBIX yKa3aHHbIC BO3MYIICHHUS PACIIPOCTPAHSIIOTCS B MbUIEBOW Mia3me. [1onydeHbl BhIpaKEHHS AJIsI JUCCHIIATHB-
HBIX YaCTOT B3aMMO/ICHCTBHSI HOHOB C MBUICBBIMU YyacTHLAMU. B ciiydae 3¢ dekTuBHOI renepanuu GOTOIIEKTPOHOB
BO3MOXKHA CHTYyallHs, KOT/Ia B MbLICBOH IJIa3Me CYNIECTBYIOT MCTHHHbIE MOHHO-3BYKOBBIE COJIMTOHBI, B KOTOPBIX
Jquccunaiys (MPUBOJIAIIAS K UX 3aMEJICHUIO ¥ YMEHBIICHUIO aMILTHTY Ibl) HECYIIECTBEHHA.

Dust ion-acoustic solitons in complex plasmas & phesence of electromagnetic radiation when pesidust
particles’ charge is caused by photoelectric effeatonsidered. The solutions in a form of compuesdust ion-
acoustic solitons are obtained. We find plasmad’ pauticles’ parameters for these perturbationsxist. The ex-
pressions for dissipative frequencies for intemactdf ions with dust particles are derived. Wheotpblectrons’
generation is sufficient, there is a possibility foue” (for which dissipation leading to deceléoa and damping is
insignificant) ion-acoustic solitons in complex siaas to exist.

NPEAJIOXEHUS IO PASBEPTBIBAHUIO CETH IPUEMHUKOB GPSTJIOHACC U
HU3KOOPBUTAJIBHBIX CITYTHUKOBBIX CUCTEM JJISA JUATHOCTHUKHN COCTOSTHUA
HNOHOC®EPHI B CUBUPCKOM PET'MOHE

C.B. BoeiikoB, U.K. Enemcknii, A.b. Mmun, H.I1. ITepeBanosa, K.I'. PaTtoBckuii,
P.A. Paxmaryaun, }O.B. SlciokeBu4

HuctutyT comneuno-3emuon pusuku CO PAH, Upkytck, Poccus,
ishin@iszf.irk.ru

PROPOSALS TO DEPLOY GPS-GLONASS NETWORK AND LOW-ORBIT SATELLITE SYSTEMS
FOR DIAGNOSTICS OF IONOSPHERIC CONDITIONS IN THE SI BERIAN REGION

S.V. Voeykov, I.K. Edemsky,A.B. Ishin, N.P. Perevalova, K.G. Ratovsky,
R.A. Rakhmatulin, Yu.V. Yasyukevich

Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

HccnenoBanne noHocdeps! B CHOMPCKOM pErnoHe MpeCTaBiIsIeT 10CTaTouHo Oobinol uHTepec. B nanHo# pa-
00Te MpeICTaBIeH MPOEKT CO3[aHMS CETH 30HAMPOBAHUS MOHOC(EpPHl Ha 0a3e MPUEMHUKOB CHCTEM HaBHTAUU
GPSI'JIOHACC u HH3KOOPOWTAJBHBIX CIYTHUKOB Ul PELICHUS PAaIMOTOMOrpadHyYecKodl 3amadd, TaKUX Kak
Cosmos, Formasat, Oscarp. JlanHast ceTh I0JKHA PACIIMPHUTh W JOTOIHATE Ha00p mHCTpyMeHnToB C3® CO
PAH u crath ocHOBOI co3naHusi pernoHanbHOM [Ipnbaiikanbckoil ceTH CIyTHMKOBBIX NPHUEMHHMKOB. B pabore Ha
OCHOBE aHAJM3a TEOMETPUH Pa3MEILICHUs MPEUIaraloTcs BapHaHThl pa3MEIIEHH TPUEMHBIX MyHKTOB. [Ipemiaraer-
csl pa3MelleHHe CTaHLMi B HaceleHHBIX IMyHKTax Topbl — Yconbe-Cubupckoe — Jluctesinka 1 Monasl — bparck —
V3ypHEl, 4TO MO3BOJHT HMCCIENOBaTh HOHOC(HEpHBIE BO3MYLICHHs ¢ XapakTepHbIMH Macmrabamu oT 300 kM. s
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pa3MeIIeHUs] CTaHIUIi HU3KOOPOHUTAIBHON paarnoTOMOrpaduu MpeiaracTcs reoMeTpHsi MEPUINOHATBHOM 1IeTTOYKU
C y3J1aMH, pa3MEIIeHHbIMU B HaceleHHbIX myHKkTax no Enucero: B Kpacnosipcke, Enuceiicke, [lonkamennoit TyH-
rycke, Typyxancke, Urapke. JlaHHas 1iemoyka MO3BOJIUT BOCCTAHABIMBATEL IBYMEPHBIH NPodriib HOHOCHEPHI, UTO
JOTIONTHAT MHTErpalibHbIe M3MepeHusi, npousBoanmbie npuemuukamMu GPSIJIOHACC. PaGoTa BbINONHEHA OpH
nomuepkke POOU (rpant 10-05-00113),MunucrepcrBa obpasoBanus W Hayku Poccuiickoit ®emepanuu (I'K
14.740.11.0078) tarxe rpanta npesuaenra PO MK- MK-2194.2011.5.

Investigation of ionosphere in Siberian region figeat importance. This work presents projectooiosphere
sounding network based on navigation GPS-GLONASSesy receivers and receivers of LEO systems (Casmos
Formasat, Oscar etc.) applied for ionosphere toapigr tasks. Proposed network should to expand aagpgend
array of ISTP SB RAS investigation instruments.sTimetwork is a base for development of regionak&aatellite
receivers network. The work presents variants 6fvok nodes location deduced from positioning getynanaly-
sis. We suggest location of sites in form of trigsg Toty-Usolie-Sibirskoe-Listyanka and Mondy-BiatJzury.
Such geometry should allow to investigate ionosphdisturbances with scales of 300 km and longecation of
LEO receivers is proposed in form of meridian chaihich nodes are located along Enisey river: indfoyarsk,
Eniseysk, Podkamennaya Tunguska, Turukhansk, Ig&tkeh network should allow to get 2D profile afi@sphere
and it will append GPS-GLONASS integral measuresédata.

METOIUKA OITEPATUBHOI'O BOCCTAHOBJIEHUSI IIAPAMETPOB CPE/IbI
N3 JAHHBIX HAKJIOHHOI'O 30HIUPOBAHHUS NOHOC®EPHI
A.I'. KuMm, I''B. KoroBnu, K.I'. PaTtoBcknii

Wueruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
kim_anton@mail.ru

AN OPERATIVE TECHNIQUE FOR RECONSTRUCTING IONOSPHER IC PARAMETERS
FROM OBLIQUE INCIDENCE DATA

A.G. Kim, G.V. Kotovich, K.G. Ratovsky
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

HaknonHoe 30HaMpOBaHNe HOHOC(HEPHI MO3BOJISET MOTyYaTh HHOOPMAIMIO O CPE/IC BIIOJb TPACCHI PacIpoCcTpa-
HCHHS 10 BBICOTHI MAKCUMYMa 3JICKTPOHHOW KOHIICHTPAI[MU, HO TOJBKO B CIIydae YCHCIIHOTO PEHICHUS 0OpaTHOM
3amaun. [y co3maHms jke CHCTeM AMAarHOCTHKH M MOHHTOPHHTA MOHOC(EPHI B pealbHOM BPEMEHH HEOOXOIMMBIM
YCIIOBHEM TaKXKe SABISAETCA HAMUWE OBICTPHIX aJTOPUTMOB W ONEPATUBHBIX METOAMK. IS pemieHns 3THUX 3amad
MOJKET OBITH MCTIONIF30BaHa TpeaiaraeMas METOINKa ONEePaTHBHOTO BOCCTAHOBJICHHUS ITapaMeTPOB CPEIbI U3 HOHO-
rpaMM HAaKJIOHHOTO 30HANPOBAHMS HOHOC(EpHl. TOYHOCTh JaHHOW METOAMKH OBbIIa YHCICHHO W AKCIICPUMEHTAIBHO
MpOBEpEHa Ha Tpaccax pa3IMIHON MPOTSHKEHHOCTH W opueHTanuu. s SKCIIepUMEeHTaIbHON IPOBEPKH HCITONB30-
BaJIUCh JaHHbBIE poccuiickor cetn JIYM-HOHO30HA0B, TIOTYyYeHHBIE B TEYCHHUE JITUTEILHBIX HAOIIOACHHUA B pa3HbIe
CE30HBI I'0JIa U B YCJIOBUSX PA3IUYHON Fr€OMarHuTHOM BO3ZMYIIEHHOCTH.

Oblique ionospheric sounding allows us to obtafbrimation about ionosphere along radio path upviankak
heights of the electron density. However it cardbee only in the case of successful decision matiegnverse
problem. Construction of real-time systems for gpiteeric diagnostics and monitoring asks for fago@éthms and
operative techniques. The proposed operative tqabrfior ionospheric parameters reconstruction fodtique in-
cidence ionograms can be used to reach a decisisach problems. The accuracy of our technique etesked
computationally and by experiment on radio pathshwdifferent lengths and orientations. Russian FMCW
ionosondes network data obtained during long-tebseovations (during the different seasons and diferent
geomagnetic conditions) were used for the experiaheheck.

NCCIEJOBAHUE NUH®PA3BYKA B UOHOCDEPE

HN.10. Jloob1ueBa, A.I'. Kum

Wucruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
loir@iszf.irk.ru
STUDY OF IONOSPHERIC INFRASOUND

I.Yu. Lobycheva, A.G. Kim
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

Wudpa3BykoBble CUTHANBI HAOIIOJAIOTCS OT PA3IMYHbIX HCTOYHUKOB KaK €CTECTBEHHOTO, TaK M HCKYCCTBEHHO-
ro npoucxoxaeHus. MH(ppa3ByKoBbIe BOJIHBI MOTYT PACIpOCTPAHSITHCS Ha OOJIBIINE PACCTOSHUS 0€3 CYLIeCTBEHHO-
TO 3aTyXaHHs, COXpaHsA B cebe MHPOpMAIMIO 0 CBOMCTBAaX aTMOC(ephl IO Tpacce MPOXOXKIECHUS U 00 UICTOYHHKAX,
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HX MOPOXIAOIINX. Ilo XapaKTCPUCTHUKAM 3aIMMCBIBAEMOI0 JJICKTPHUYCCKOTO CUT'HAJIa MOXXHO OIPECACIINTG HCTOUYHUK
U CMOJIETTUPOBATh TPACCY paclpocTpaHeHHs HHPpa3Byka. MHPpa3ByK MOXKET pacmpOCTPaHATHCS Ha Pa3TMIHBIX
BbIcOTax (B 00JACTAX YBEIMUYEHHsI CKOPOCTH 3ByKa C BBICOTOM). B maHHOMH paboTe yaeleHO BHUMaHKE MCCIIEN0BA-
HUSM WHPPa3ByKa Ha HOHOC(EPHBIX BHICOTAX.

Infrasonic signals are observed from different sesrboth natural and artificial occurring. Infrasowaves can
enlarge upon long distances without important fgdamd with this they preserve information aboutcspheric
properties along its way and about sources whigfglio birth them. According to electric signal cheteristics one
can determine the source and make the way of miras spreading. Infrasound can spread on diffdrergthts (in
regions of increasing sound velocity with the h&ighn this project attention is paid to infrasoungestigations on
ionosphere heights.

CBOWMCTBA JHEBHbBIX JVIMHHOIEPUOAHBIX MYJIbCALUMN,
BO3BYXJIAEMbBIX UMITYJIBCAMU JABJEHUS COJTHEUHOI'O BETPA

10.10. Kau6anoBa, B.B. Mummnn, b. Ilarmen

WHcruryt conneuno-3emuoi pusnku CO PAH, Upxkyrck, Poccus
malozemova8l@mail.ru

PROPERTIES OF DAY TIME LONG PERIOD PULSATIONS GENER ATED
BY IMPULSES OF SOLAR WIND PRESSURE
Yu.Yu. Klibanova, V.V. Mishin, B. Tsegmed

Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

Ilo JaHHBIM ABYX ceTei KaHaJCKHUX CTaHHI/Iﬁ, a TaK>KXC BHC- U BHyTpI/IMaFHI/ITOC(i)epHLIX CIIYTHUKOB UCCJICAYIOTCA
JIIMHHONICPHUOJHBIC TCOMAarHMTHRIC IyJIbCAllUH, Ha6.H}0,Z[aCMBIC B THEBHOC BPEMA ITOCJIC UMITYJIbCOB TUHAMHUYCCKOTO
JAaBJICHUA COJHCYHOI'O BETpa. HOKaSaHO, YTO CYHICCTBYCT TCHACHLUA CBA3U HaHpaBJ’IeHI/Iﬁ pacrnpoCcTpaHeHus "
oJIApu3ai r€OMarHuTHBIX HyHBCaHHﬁ, a TaKK€ M3MCHCHHUA HUX aAMIUIATYAbl B a3WMMYTAJIbHOM HAIIPaBJICHUH.
I/Iccne,uyeTcs{ TAK¥KE CBA3b CIICKTPpa KoJicOaHUi B COTHEYHOM BETpE, MaFHI/ITOC(i)Cpe 1 Ha 3emuie.

Under data of two webs of the Canadian stationd,adso of satellites outside of and inside the reémgphere
we research longperiod geomagnetic pulsations wédén daytime after impulses of the solar wind aiyic pres-
sure. It is shown, that there is a tendency of eotion of directions of propagation and polarizasiof geomagnet-
ic pulsations, and also change of their amplitudéhe azimuth direction. Connection of a spectrdroszillations
in the solar wind, the magnetosphere and on thengr@s also explored.

F3-CJIOM B DKBATOPUAJILHOM NOHOC®EPE — MOP®OJIOTUSA U MEXAHU3M
DOOPMHUPOBAHUA

M.B. Kianmenko, lB.B.KJII/IMeHKO, 2AT. Kapnaues, ’Kr. PatoBckuii, 5A.M. Becuun

3anagnoe otnenenue, WHCTHTYT 3eMHOI0 MarHeTu3Ma, HOHOC(HEphI U PacIpOCTPAHCHUS PAJTUOBOIH
nM. H.B. ITymkoBa PAH, Kanuaunrpaz, Poccust
2I/IHCTHTyT 36MHOT'0 MarHeTU3Ma, HOHOC(EPBI U PACIPOCTPAHCHHS PATUOBOIH
uM. H.B. TlymkoBa PAH, Mocksa, Poccust
3I/IHCTMTyT coiHeuHo-3eMHO# ¢pusnku CO PAH, HUpkyrck, Poccns
maksim.klimenko@mail.ru

F3-LAYER IN THE EQUATORIAL IONOSPHERE — MORPHOLOGY AND FORMATION
MECHANISM

'M.V. Klimenko, 'V.V. Klimenko, ®A.T. Karpachev, °K.G. Ratovsky, *A.M. Vesnin

1 N.V. Pushkov Institute of Terrestrial Magnetismndsphere and Radio Waves Propagation RAS,
West Department, Kaliningrad, Russia
N.V. Pushkov Institute of Terrestrial Magnetisrmésphere and Radio Waves Propagation RAS, Moscassi®
}Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

DopMHUPOBAHUIO TOTIOIHUTEIBHBIX CIIOEB B F-00JIaCTH SKBAaTOPHATLHOW HOHOC(HEPHI IMMOCBSIICHO OOJIBIIIOE YHC-
JI0 paboT, mepBas U3 KOTOPBIX ObLTa omyOnrkoBaHa Oosee 60 et Haszan. [lepBoHAYAIBHO MOSBICHUE TAKHX CIOCB
MOJYYHIJIO Ha3BaHUE «PACCIOCHHE dKBaTopuanbHoro F2-cmos». Oanako B cepeanHe 90X ToI0B MPOILIOro Beka
ObUIO TOKa3aHO, YTO B DKBATOPHAJIBHOW MOHOC(EPE NOCTATOYHO PETYJSIPHO M B ONpPE/EICHHBIE Yachl MECTHOTO
BPEMEHH CYILECTBYET JOMOJHHUTENIBHBIH MaKCUMYM BbIlIe Makcumyma F2-ciost. C 3Toro MOMeHTa MakCHUMyM BBIILE
F2<cnos cranu naspiBath F3-cnoem. Teoperndeckne M SKCIEPUMEHTANILHBIE UCCIIENOBAHUS, POBEJICHHBIE B I10-
cnennue 20 ner, nokaszanu, uro F3-cnoit Gopmupyercs BepTukansHbiM EXB-npeiidom mnasmer F2-06nacti nono-
cdepbl Ha reOMarHUTHOM SKBATOPE IM0J] IEHCTBHEM 30HAJIBLHOIO dJIeKTpHdecKkoro nosst. OtMedaercs BakHas pOJib
MEpUINOHAIBLHOM KOMIIOHEHTHI TEPMOC(EPHOro BETpa B IIPOCTPAHCTBEHHOM TNoiioxkeHnn F3-cinos. Yetko cdhopmy-
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JMPOBaHHBIN (u3nuecknii Mexanusm opmupoBanusi F3-iost cylmecTByeT TOJIbKO Ul YTPEHHHUX YaCOB MECTHOT'O
BPEMCHHU, XOTHA F3-<cnoit Ha6J’IIOL[aeTC$I 1 B JAPYTruc 4acbl MECTHOI'O BPEMCHHU. KpOMe TOIr'0, 10 CUX IMOp HEU3BECTHO
MMPOCTPAHCTBEHHOC (HII/IpOTHO-ILOHFOTHOG) pacnpeaciiCHNUE 3TOI0O SABJICHUS. I[aHHaH pa60Ta IMOCBAIICHA A€TAJIbHOMY
HUCCIICA0OBAHUIKD MEXaHHU3Ma (bOpMI/IpOBaHI/IH F3<i108 B ClIOKOMHBIX I€OMarHUTHBIX YCJIOBUAX U €TO Bapnaunﬁ BO
BpEMs pa3IMIHbIX B03MYHICHI/II71. Ot HCCJICJ0BaHNs OCHOBBIBAIOTCA Ha PE3yJIbTaTaX pac4YC€TOB, NOJYUYCHHBIX C HC-
nosis3oBanueM 'CM THII, a tarxoke naHHbIX HaOMr0AeHHN ciyTHHKA MHTepkocMoc-19 (UK-19) u 1ubpoBbIX HOHO-
30HO0B. Ilo JaHHBIM CITYTHUKA HUK-19 BbISIBJICHO, 4YTO F3-<cnoit Ha6n}ouaeTcs{ B OCHOBHOM B JTHCBHOC M BCYCPHCC
BpEMsl, HO MHOTa OH (DUKCHUPYETCS U B MOCICIOIYHOYHbIC—yTPeHHME Yackl. [Tokasano, uro F3-cioit hpopmupyeres
B pe3yJibTaTe JSHCTBUS HEOAHOPOTHOTO IO BHICOTE BEpTHKAIBbHOTO EXB-npefida mma3Mpl Ha T€OMarHUTHOM JKBa-
TOpE.

Many papers have been devoted the formation otiaddl layers in the F-region of equatorial ionosg) the
first one was published more than 60 years agogiily the appearance of these layers has bededcab
"equatorial F2-layer stratification”. However, asndbonstrated in the middle of 90s of the last cgntiue additional
maximum above F2-layer maximum in the equatoriab8phere exists regular enough and at the certadalL
Time. Hence the maximum above the F2-layer wagddle F3-layer. Theoretical and experimental stidi the
last 20 years have demonstrated that the F3-laylrined by the vertical B plasma drift in the ionospheric F2-
region at the geomagnetic equator due to the zdaatric field. The important role of the meridibicamponent of
thermospheric wind has been noted for the F3-lagatial position. There is clearly formulated plgsimechanism
for the F3-layer formation, but only for the morgihours of local time. Note the F3-layer is alssered in other
hours of local time. In addition, we do not knovotbughly the spatial (latitude-longitude) distrilout of this
phenomenon. This study is devoted to a detaile@sitigation of the F3-layer formation mechanism inet
geomagnetic conditions and its variations duringiows disturbances. This study was performed ushey
calculation results obtained by the global selfsistent model of the thermosphere, ionosphere estdmosphere,
as well as observation data of Intercosmos-19 @K-datellite and digital ionosonde. According te thK-19
satellite data, we found that the F3-layer is obesgmainly in the afternoon and evening hours,dometimes it is
fixed in the night and morning hours. Simulatedutissshowed that the F3-layer is formed as a reguibnuniform
in height vertical BB plasma drifts at the geomagnetic equator.

TPAHC®OPMAILIUS MI'I-KOJIEBAHUIL B MATHUTOC®EPE 3EMJIN
J.A. Ko3nos, A.C. JleonoBu4

Wueruryt conneuno-3emHoi gusnkn CO PAH, Upkyrck, Poccus
kozlov-da@iszf.irk.ru

TRANSFORMATION OF MHD WAVES IN THE EARTH'S MAGNETOSP HERE
D.A. Kozlov, A.S. Leonovich
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B paGore mccnenyeTcs pe3oHaHCHAs TpaHchopMalysa ObICTPBIX MarHUTO3BYKOBBIX (BM3) konebanuii, MpoHHU-
KaIOIMHUX BHYTPh MarHUTochepsl 3eMJIM U3 COTHEYHOTO BETPa, B AJIb(DBEHOBCKHE W MEJICHHBIC MAarHATO3BYKOBEIE
KoJieOaHus. Onpeaeneﬂo MMPOCTPAHCTBEHHOC pACHIPECACICHUEC CKOPOCTU MOTJIOMICHUA SHCPTIHUU IMOTOKA BM3-sosn. B
YHUCJICHHBIX pacueTax A MOTOKa IMaJaronux BM3-BoJH HCIOIb30BajICS KOJ'IMOFOpOBCKI/Iﬁ CIICKTD, TUIMUYHBIA JUIA
BOJIH B IEPEXOAHOM CJIOC MCIKIAY YILapHOﬁ BOJIHOHM U MaFHHTOHaySOﬁ. HOKaSaHO, YTO CKOPOCTH MOTJIOMICHUSA SHEP-
ruu BM3-BoiH 3a cuer pe30HaHCHOﬁ PpaCKavykKu MEJICHHbBIX MAarHuTO3BYKOBBIX KoJIe0aHUM HA HECKOJILKO NOopsAAKOB
BEJIMYUHEI 0OJIbILIE CKOPOCTH NOIJIOIICHUA UX 3HCPIUU, CBA3AHHOI'O0 C p€30HAHCHBIMU aJ'IL(I)BeHOBCKI/IMI/I BOJIHAMHU,
Ha T€X )K€ MAarHUTHBIX 000JIOYKaX.

Resonant transformation of fast magnetosonic (Fi&)es into Alfven and slow magnetosonic (SMS) ¢escil
tions during their propagation from the solar wittdthe magnetosphere is investigated. Spatialiloligion of
energy dissipation rate of penetrating FMS osailfet is studied. In order to determine integratempprties of the
FMS wave absorption after their transformation irgsonant Alfven and SMS oscillations, we use théitgorov
spectrum typical of waves in turbulent plasma & $olar wind. The FMS wave energy dissipation catgsed by
magnetosonic resonance excitation is shown to kerakeorders of magnitude greater than that calmsethe
Alfven resonance excitation at the same surface.

AHAJIN3 MOSIBJIEHUSI YCJIOBUM G IO JAHHBIM UPKYTCKOI'O JUT'M30HIA
O.E. Koanakosa, H.M. Ilogex, I'.Il. Kyminapenko, I''M. Ky3nenosa, K.I'. PaToBckuii

HucTuTyT comueuno-3emuoin pusuku CO PAH, Upkytck, Poccust
kolpakova_iszf@mail.ru, kolpakova@iszf.irk.ru
ANALYSIS OF THE OCCURRENCE OF G CONDITIONS USING IR KUTSK DIGISONDE DATA

O.E. Kolpakova, N.M. Polekh, G.P. Kushnarenko, G.MKuznetsova, K.G. Ratovsky
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

[IpoBeneno uccienoBanue nosieiaeHus ycsiosud G no panaeiM Mpkyrckoro murusonzaa 3a 2003-2007rr. Hc-
MOJIB30BAJIMCH PE3yJIbTaThl 5- U 15-MUHYTHBIX H3MEpEHHH.
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OOHapyXKeHO, YTO C YMEHBIICHUEM COJHEYHOU aKTMBHOCTH KOJIMYECTBO CIy4aeB MosiBlieHUi ycioBus G yBenu-
apBaetcs. Hanbonee gacto ycinosue G B roisl yMepeHHOH COHEUHOH aKTHBHOCTH Habmozaercs npu K>5, a B
TOJIbl MHHUMAJIFHOH COJTHEYHOH aKTHBHOCTH — npu K,>2. Hanbonsiee KOTNYECTBO CIydaeB MOSBICHHS yCIOBHIM
G npuXxoauTCs Ha JISTHUE MECSILbl B YTPEHHHE YaChl MECTHOI'O BPEMEHH.

We study of the G conditions occurrence using tketsk digisonde data in 2003—2007. The results afd 15
min. measurements were used. It was found thatuh#er of the condition G occurrences cases ineseagh the
solar activity decrease. G condition is observedrtiost often during the periods of the averager saitivity when
Ky>5 and of the minimum solar activity whé§>2. The most number of G conditions occurrencessciseb-
served in the morning local time hours in the summenths.

BO3MOXHOCTH YYETA HOHOC®EPHOM OIIIUBKHA BTOPOT'O MOPSJIKA
B IBYXYACTOTHBIX I''IOBAJIBHBIX HABUT'AIIMUOHHBIX CITYTHUKOBBIX CUCTEMAX

E.B. Koneukas, M.B. Tunun

Wpxyrckuii rocynapcTBeHHbll yHuBepceuteT, UpkyTtck, Poccus
cpb7.12.2010@gmail.com, mtinin@api.isu.ru

TAKING ACCOUNT OF THE SECOND-ORDER RESIDUAL ERROR | N
DUAL-FREQUENCY GLOBAL NAVIGATION SATELLITE SYSTEMS
E.V. Konetskaya, M.V. Tinin

Irkutsk State University, Irkutsk, Russia

PaccmarpuBaercss noHOC(epHas MMONpaBKa BTOPOTO MOPSAAKA B OJHOYACTOTHBIX U JIBYXYACTOTHBIX INIOOAIBHBIX
HABUTAI[MOHHBIX CITYTHUKOBBIX crcTeMaX. CpaBHUBAKOTCS 3HAYCHUS MOHOC(EPHOH MOMPABKH U OCTATOYHOH OIIMO-
KH BTOPOTO MOPS/IKA, BEIYUCICHHBIC ¢ UCIIOJIB30BAHUEM MOJICIH IO MarHuTHOTO 1ot 1 mojenu |GRF. Hccrne-
JTyeTCsl BO3MOXKHOCTh Y4eTa HOHOC(EPHOI MONPaBKU BTOPOTO MOPSIKA B IBYXYACTOTHBIX U3MEPCHUSIX.

The second order ionospheric correction is consitlér the single-frequency and dual-frequency dlobsiga-
tion satellite systems. The second order ionosploerirection and residual error values calculatgdgithe models
of a dipole magnetic field and the IGRF are comgafide possibility of taking into account the setander iono-
spheric correction in dual-frequency measuremenitsvestigated.

O NPEJEJIbHBIX 3HAYEHHUSX 3APS10B [IBJIEBBIX YACTHI] B MOHOC®EPHO IJIASME
C.U. Konuun, C.U. Ilonean

Wucruryt nunamuku reocep PAH, Mocksa, Poccust
Serg_Kopnin@mail.ru

ON LIMITING VALUES OF DUST CHARGES IN IONOSPHERIC P LASMA

S.1. Kopnin, S.I. Popel
Institute of Geosphere Dynamics, Moscow, Russia

[MosyueHO aHATMTUYECKOE BBIPAKEHHE, OIMKCHIBAIOIICE MPOIECC MONYUYCHHUs 3apsia MbUICBBIMH YaCTHLAMU B
pe3ysibTaTe JEWCTBUS WHTEHCUBHOTO (GoTodddekra B noHOochepHOH IMuazMe. DICKTPOCTATHUECKOE JaBIICHHE Ha
MOBEPXHOCTH 3aPSDKEHHBIX IBUICBBIX YACTHI[ MOXET OKa3bIBaTh BIUSIHUE Ha MPOYHOCTHBIE XaPAKTEPHUCTHKH ATHX
yactuil. [TonydeHbl npeAebHble 3HAUYCHHS 3aps/I0B [BUIEBBIX YACTHUII, TIPH KOTOPBIX MOXKET MPOUCXOJUTh UX MOJI-
HOE WM YacTU4HOe paspyiueHue. OnpeaeneHbl HE0OXOAUMBIE YCIIOBUS U TTAPAMETPhl HCTOYHUKOB PEHTIEHOBCKOTO
U3IYYCHUsS, CIOCOOHBIX CO3/IaTh KPUTHYCCKHE 3HAYCHHS 3apSIOB, MPHUBOISIIUX K UX MOJHOMY HIIH YaCTUYHOMY
pa3pylICHUIO.

We investigate limiting values of charges of miadijzles in the ionospheric complex (dusty) plase@stain-
ing solid grains in the presence of Solar radiatitie obtain analytical expression describing dastigle charging
as a result of intensive photoelectric effect. Ehectrostatic pressure on the surface of chargkd dost particles
can affect the strength characteristics of thesticfges. We obtain the limiting values of the cles@f solid dusts, ex-
ceeding of this charge value leading to total etigladust particle destruction. Necessary conditiand parameters for
X-ray sources of electromagnetic radiation arendefito reach these limiting values of dust charges.
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O MUHUMAJILHOM PA3MEPE KAIIEJIb ) KUJIKOCTH B MOHOC®EPHOW IVIA3BME
B MIPUCYTCTBUU COJTHEYHOI'O U3JYYEHUA

C.WH. Konnun, T.U. Mopo3sosa, C.H. Ilonesas

Wucruryr aunamuku reocdep PAH, Mocksa, Poccnst
Serg_Kopnin@mail.ru

ON MINIMUM SIZE OF LIQUID DROPLETS IN IONOSPHERIC P LASMA
IN THE PRESENCE OF SOLAR RADIATION

S.I. Kopnin, T.I. Morozova, S.l. Popel

Institute of Geosphere Dynamics, Moscow, Russia

PaccmoTpena Mojaens mOHOC(EpPHOU IIa3Mbl, coaepiKallel 3apsDKeHHBIC KUAKUE Karumd. [lomydeHo ycioBue
CYIIECTBOBAHMS 3apsDKCHHBIX KHUIKHUX Kamellb B HOHOC(HEpHOH Tia3Me B IPUCYTCTBHHA HHTEHCHBHOTO IIEKTPOMAr-
HUTHOTO M3mydeHHus. OKa3bIBaeTCs, YTO AJIEKTPOCTATHIECKOE aBJICHHE HAKJIAIBIBACT 3aMETHBIC OTpaHUYCHUS Ha
MUHHMAJIBHBIE pa3Mephl 3apsDKEHHBIX JKHAKHX Karelb, KOTOPBIE MOTYT CYIIECTBOBAaTH B MOHOC(EpHOIl mia3me.
OmnpeneneHbl MUHIMAIbHBIE Pa3MepHl JKUAKHX Kallelb B 3aBHCHMOCTH OT MHTCHCHBHOCTH MCTOYHHKOB AJIEKTPO-
MAarHMTHOTO U3/IY4YCHHsI U apaMeTPOB KOMILIEKCHOM IIa3MBbl.

We consider ionospheric plasma model containingidigiroplets. The condition for the existence oargjed
liquid droplets in complex plasmas in the presesfcelectromagnetic radiation is found. The minimsize of lig-
uid droplets existing in complex ionospheric plasrsdetermined by electrostatic pressure. Thelet®with the
sizes smaller than this minimum size are evaporaftbd dependences of the minimum size of liquidptitoon
powers of Solar radiation sources as well as paeef complex ionosperic plasmas are presented.

This work is supported by the Division of Earth Saies, the Russian Academy of Sciences (the besganrch
program “Nanoscale particles in nature and techmageroducts: conditions of existence, physical ahdmical
properties, and mechanisms of formation”), the §lon of Physical Sciences, the Russian Academycign8es
(the basic research program “Plasma processes f&dlar System”), the Dynasty Foundation, and thBR

O BJIMSTHUU HEMTPAJIBHOM KOMIIOHEHTBI HA ITPOIIECCHI ®OPMUPOBAHUS
3ANIBIJIEHHOW HOHOC®EPHOM I1JIA3ZMBbI

C.M. KonuuH, A.A. Mop:kakoBa, C.U. [lonean

Wucrutyt nuHamuku reochep PAH, Mocksa, Poccust
Serg_Kopnin@mail.ru

ON INFLUENCE OF NEUTRAL COMPONENTS ON FORMATION PRO CESSES
OF IONOSPHERIC DUSTY PLASMA

S.I. Kopnin, A.A. Morzhakova, S.l. Popel

Institute of Geosphere Dynamics, Moscow, Russia

B noHochepHoit m1azme MOryT coliepKaThCsi HAHO- ¥ MHUKPOMACILITA0HbIe YacTUIbl. B pe3ynbrate 3apspKeHus
9TUX YacTUIll GopMHUpYyeTCs 3ambuleHHas HoHocdepHas mia3Ma. B Hacrosimed paboTe paccMOTPEHO BIUSHUE d(-
(heKTOB pe30HAHCHOM Mepe3apsiIKi MOHOB IPH WX B3aUMOJCHCTBUH C HEWTpalaMH, a TaK)Ke HarpeBa 3JEKTPOHOB
npu porodpperre (3GPEKTUBHOCT, HAarpeBa DIEKTPOHOB 3aBMCUT OT KOHIEHTpAIMH HENTPAIOB) Ha 3apsDKEHHUE
MBUICBBIX YaCTHIl B HOHOC(EPHOM I1a3Me B MPUCYTCTBUHU JOCTATOYHO MHTCHCUBHOTO 3JICKTPOMATHUTHOTO HU3JTyde-
Hus. OnpeienieHbl 00JIaCTH BBICOT, HA KOTOPBIX YKa3aHHBIC BHIIIEC 3((EKTh MOTYT OKa3bIBaTh 3aMETHOC BIIMSIHAC Ha
3apsHKCHUEC HAHO- M MUKPOMACINTAOHBIX YACTHI[ PA3IMIHOTO MPOUCXOXACHUs. OKa3bIBACTCs, YTO paccMaTphBae-
MbIe 3(h(HEKTHI BaXKHBI IIPH OMUCAHUN CEPEOPUCTHIX 00IAKOB, MOJSAPHBIX Me30C()EPHBIX PATUOOTPAKEHUI U YACTHII
METEOPHOTO MPOUCXOKICHUSI.

In the ionospheric plasma may contain nano- andas@ale particles. Dusty ionospheric plasma anméar by
charging of these particles. In this paper we erantie influence of resonant charge exchange af iioheir in-
teraction with neutrals and hearting electrons bgtpelectrons emission on the dust grains charigirthe iono-
spheric plasma in the presence of sufficientlyrinteelectromagnetic radiation. Determined altituateshich the
above-mentioned effects can have a noticeabletafethe charging of different nature nano- andrasicale parti-
cles. It turns out that the considered effectsirmportant in the description of noctilucent clougs]ar mesospheric
summer echoes and the particles of meteoric origin.
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COJIHEYHASI AKTUBHOCTH M CE3OHHBIE BAPHAIIMA UMITYJIbCHOMN COCTABJIAIONIEN
OHY-PAAUOIINYMOB, PETUCTPUPYEMBIX B AKYTCKE B 2001-201GT.

B.A. Ko3nos, A.A. KopcakoB

HHCTUTYT KOCMOU3NIecKrX uccienoBanmii u adpoHomun uM. 10.I". lagepa CO PAH, fxyrtck, Poccus
korsakov84@yandex.ru

SOLAR ACTIVITY AND SEASONAL VARIATIONS IN THE PULSE COMPONENT OF VLF-NOISES
REGISTRATED IN YAKUTSK FROM 2001 TO 2010

V.l. Kozlov, A.A. Korsakov
Yu.G. Shafer Institute of Cosmophysical Research/gronomy SB RAS, Yakutsk, Russia

AT™Mocheprkn (paAuOUMITYIIBECHI TPO30BBIX Pa3psIOB) PETHCTPUPOBAINUCH B OKpecTHOCTAX Skyrcka (62° N;
129.7° E) paanu OT NpOMBILUICHHBIX TOMeX. [IpUHATBIH paMOYHOM aHTEHHOH (BOCTOK—3aIlaj) CUTHAJ CPAaBHUBAJICS
¢ MOpOraMy HaNpsHKEHHH; NPU NPEBHIMICHUN TOPOrOB HANPSDKCHUH CHIHAJ, OCTyHal Ha cueT4HK. PaccmarpuBa-
FOTCS TaHHBIE KOJHUecTBa atMocheprkoB 3a kaxabii yac ¢ 2001mo 2010rr., curHamsl KOTOPBIX IPEBBIIIATN TOPO-
roBeiil ypoenb mois 1.75MB/M (mansrocts 10 10000kM). B cyTo4HOM XOj1€ MOTOKA aTMOC(EPUKOB BBIAEISIOTCS
skcTpeMyMsl: 8—12 UT (posoBas aktuBHOCTh Boctounoit Asum); 15-19 UT Adpukanckuii MUPOBOH IpO30BOI
ouar); 3—7 UT uar B Tuxom okeane). ComocraBieHbl CE30HHBIE X0J1a IKCTPEMYMOB INIOTHOCTH ITOTOKA aTMOC(e-
PHKOB U yCpeIHEHHbIE 3a Mecsl eXeHEBHbIE OTHOCUTENbHBIC Yrcna Bonbga. ['po3oBas u coqHeyHas aKTHBHOCTH
HaxozsTcs B npotuBodaze. Munnmym 3—7 UTc 2001nmo 20101T. npakTH4ecky He MEHSAETCs. AKTHBHOCTh odara
Bocrounoit Asun (8—12 UT)6onee noxsepkena Bapuarmsam. B 15—19 UTpeructpupyercs HaubobIas Bapuamust
MOTOKA aTMOC(HEPUKOB, OCHOBHBIM UCTOYHUKOM KOTOPBIX SIBJISICTCS] AQPUKAHCKUIT MHUPOBO# TPO30BO#i ovar.

Atmospherics (radio-frequency pulses of lightningctarges) were registrated near Yakutsk (62° 19; 71°22E),
far from sources of industrial noise. The signasweceived by a loop antenna (East-West) and wapa@d with
voltage thresholds. It was taken to account ikiteezded the threshold. In the present paper thicbletd level is
1.75 mV/m, the value gives an opportunity to reeeatmospherics from 10000 km. Atmospherics quapttyan
hour from 2001 to 2010 years are considered. Extne@s in daily variations of the atmospherics flox assigned.
There are 8-12 UT (Eastern Asia thunderstorm ag}jvi5-19 UT (activity in Africa), 3—7 UT (The Ffic Ocean
thunderstorm activity). Season variations of extieras have been confronted with the month mean Stinsyn-
ber (Ri). Thunderstorm and solar activities arainantiphase for one another. The Pacific Oceamd#émstorm ac-
tivity (3—7 UT) is not change in practice. The EastAsia activity (8—12 UT) changes more, and tlustatmos-
pherics flux variations from year to year are regied at 15-19 UT. The flux is generally deterrditiy African
thunderstorm activity.

IIPONOJIBHASL CTPYKTYPA U COBCTBEHHBIE YACTOTBI
JAPEM®OBO-KOMITPECCHOHHBIX BOJIH B MATHUTOC®EPE

1211 B. Kocrapes, “I1.H. Marep, 21.10. Kaumymkun

1I/IpKyTCKI/Iﬁ rocynapcTBeHHbI yHuBepcuret, Upkyrck, Pocccust
*Uucruryt conneuno-3emuoii pusuxn CO PAH, Upkytck, Poccns
Danya.irk@mail.ru

LONGITUDINAL STRUCTURE AND ACTUAL FREQUENCIES
OF DRIFT-COMPRESSION WAVES IN THE MAGNETOSPHERE

12D V. Kostarev, ?P.N. Mager,?D.Yu. Klimushkin

Yrkutsk State University, Irkutsk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, &y Russia

B nanHol paboTe B paMKax KWHETHKH ObLTa M3y4deHA MPOJOJBHAS CTPYKTypa Aper(OBBIX KOMIIPECCHOHHBIX
YHY-BosH B MarauTochepe. HaiieHbl coOCTBEHHBIE YacTOTHI ATUX BOJIH M YCIIOBHSI UX packadku. B xome paboThl
OBUTO TIOTYYEHO M YHCIIEHHO PEIIeHO WHTETPaJbHOe YPaBHEHUE, OMUCHIBAIOIIee COOCTBEHHBIE MOl BOMHEI. [Toka-
3aHO, YTO 3TH BOJHBI JIOKAJIM30BAHBI BOJIM3HM T€OMarHUTHOTO SKBATOPa, & COOCTBEHHBIE JaCTOTHI MPOTIOPIHOHATBHE
9acToTe MUaMarHuTHOTO apeiida (o*). HeycToWdnBOCTE BO3HUKACT MPH TOJIOKUTEIFHOM IPAIUEHTE TEMITCPATypPhI
(pocT TeMITepaTyphI € yIaleHHEM OT 3eMITH) M TOJIBKO JUIS BOJIH, a3UMyTalbHast (ha3oBasi CKOPOCTh KOTOPBIX COBIA-
JIAeT C HAIMPaBJICHHUEM Jipeiida mpOTOHOB.

In this work within the limits of kinetics we hawtudied the longitudinal structure of drift-comsies ULF

waves in the magnetosphere. Also, we have calclukitgenfrequencies this waves and instability doomli The
integral equation governing the eigenmode has bb&ined and numerically solved. The drift-compi@ssvaves
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are localized in the vicinity of the geomagnetiuaipr. Their eigenfrequencies are proportionahtodiamagnetic
drift frequency *). Mode instability takes place when plasma terapge grows with distance and only for waves
whose azimuthal phase velocity wave coincides diitbction of protons drift.

Ob OCOBEHHOCTSX HABJIOJEHUSI NHOHOB I'EJIUA
C IOMOIIBIO PAJAPOB HEKOT'EPEHTHOI'O PACCESAHUA

J.B. KotoB, JI.®. YepHorop

Wucruryt nonochepst HAH u MOH Vkpaunsl, XapbkoB, YkpanHa
iion@kpi.kharkov.ua

ON PECULIARITIES OF OBSERVATIONS OF HELIUM IONS
EMPLOYING THE INCOHERENT SCATTERING TECHNIQUE

D.V. Kotov, L.F. Chernogor
Institute of lonosphere NAS and MES of Ukraine, Kdna Ukraine

WoHHBIN cocTaB BHENIHEH MOHOCQEPHI SIBJISIETCS MHOTOKOMITOHEHTHBIM. Hapsay ¢ noHaMH aTOMapHOTO KHCIIO-
poza u BoJOpoJa B OOLIEM Cllydae B IUIa3Me MOTYT IPHCYTCTBOBATH U MOHBI TeNusl. AHAIN3 SKCIEPUMEHTAIBHBIX
JAHHBIX, MTOJTYYCHHBIX ¢ MOMOIIBIO Pa3JIMYHBIX METONOB, U MOJENBHbIE PACUEThl CBUACTENLCTBYIOT O TOM, YTO OT-
HOCHTEJIbHOE COACpKaHHe HOHOB renus B auanazone BoicoT 400—1500xM B 0OBIYHBIX ycioBusX Mano (He Gosee
10-15 %).Cucrematiyeckoe NONy4eHUE TOCTOBEPHBIX JAHHBIX O KOHIEHTPALUH HOHOB TeNIUsl ¢ MOMOLIBIO Me-
TOJIa HEKOT'€PEHTHOT'O PACCESIHUS SIBIISIETCS CIIOKHOM 3aaueil. B nokiane paccmaTpuBaloTcsi 0COOCHHOCTH clienra-
JIM3UPOBAHHON 00PabOTKM SKCIIEPUMEHTAIBHBIX JIAaHHBIX Pajiapa HEKOTepEeHTHOTo paccestHus MHcTuTyTa noHochepsl
(r. Xappko). [Toka3aHo, YTO HPEATIOKEHHAS METO/IMKA TTO3BOJISICT YBEPEHHO PErUCTPHPOBATH HOHBI TENUSI M OLICHU-
BaTh X OTHOCHUTEIILHOE COJIepIKaHue.

lon composition of the topside ionosphere is matiponent. The helium ions can be also containgdasma
along with the ions of atomic oxygen and hydrogeméneral case. Analysis of experimental data nbthusing
different methods and model calculations show tihathelium ion fraction for altitude range 400-1%®@ is small
under normal conditions (less than 10-15 %). Syatienobtaining of the reliable data about the haliens con-
centration using the incoherent scattering techmiigua difficult problem. The features of a sper&d data pro-
cessing of the incoherent scatter radar data &iitlite of the ionosphere (Kharkiv) are considdrethe report. It is
shown that the proposed method can reliably déedaim ions and estimate their fraction.

INPOCTPAHCTBEHHO-BPEMEHHBIE BAPUATIMN KOHIEHTPALIUY NOHOB BOJOPOJA
IIPA PA3JIMYHBIX COCTOSHUAX KOCMHUYECKOH ITOTI'OAbI

1.B. KotoB, JI.®. YepHorop

Hucrutyt nonochepst HAH 1 MOH Ykpaunsl, XapbkoB, YKpanHa
iion@kpi.kharkov.ua

SPACE-TIME VARIATIONS IN CONCENTRATION OF HYDROGEN IONS
UNDER VARIOUS SPACE WEATHER CONDITIONS

D.V. Kotov, L.F. Chernogor
Institute of lonosphere NAS and MES of Ukraine, Kdng Ukraine

Ienpro mokiIana sABISETCS aHAIN3 MPOCTPAHCTBCHHO-BPEMEHHBIX BapHAIlMii KOHIICHTPAIIMA HOHOB BOJOPOIA BO
BHEIIIHEH WoHOc(hepe, MOMYyYCHHBIX C MOMOINBI0 XapbKOBCKOTO pajapa HEKOTCPEHTHOTO PACCESHUS IS CYIIe-
CTBEHHO PA3JUYHBIX TEIHNOTe0(U3NICCKUX YCIOBHUH, M COMOCTaBICHUE 3THX BapUaIllii C JAHHBIMHU, IPEIOCTaBIIse-
MBIMH MEXIYHAPOIHOH cripaBouHON Mojenbio HoHochepsl IRI. ComocraBnenue qaHHbIX pamapa MHCTHTYTa HOHO-
cdepsl ¢ nporHozamMu Mozenn |IR| Mo3BOIHIIO BRIIBUTH KAUECTBEHHBIE M CYIIIECTBEHHBIE KOJMICCTBECHHBIC OTINIH
paccMaTpuUBaeMbIX BapHannii. AHaJIN3 TOJTYYEHHBIX Pe3ybTaTOB CBUACTEIBCTBYET O HEOOXOANMOCTH AaTbHEUIITHX
WCCIIeIOBaHUN BapHaIiii KOHIICHTPAIMH MOHOB BOJOPO/A M, B TEPCIEKTHUBE, CO3AAHUS MOJEIN HOHHOTO COCTaBa
BHeNTHer noHocheps! i perunoHa IlenTpansHoit EBporbr.

The aim of this report is to analyze the spatiaigieral variations of the hydrogen ions concentraiiothe top-
side ionosphere, obtained by the Kharkiv incohesmatttering radar for a significantly various hgéophysical
conditions, and compare these variations with #ta grovided by the international reference ionespmodel IRI.
Comparison of the Institute of ionosphere radaa deith the IRl model predictions revealed quakltatand sub-
stantial quantitative differences of consideredatams. Analysis of the results shows the needudher studies of
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hydrogen ions concentration variations and in psgspe for creation of topside ionosphere ion cosifjimn model
for the region of Central Europe.

BO3MYIEHNWSA ITOJHOI'O JIEKTPOHHOI'O COJAEPKAHNA],
COIIPOBOKJABHIIME MOIIHOE 3EMJIETPACEHHUE 11 MAPTA 2011r. B AIIOHUHA

'E.C. Kpynosuy, ’C.B. Boeiixos, “H.II. IlepeBanoga, 10.B. Sicioxeny, “U.B. JKuserben

1I/IpKyTCKI/H71 rocynapcTBeHHbIN yHUBepcuteT, Upkyrck, Poccus
2I/IHCTMTyT coiHeuHo-3eMHO# ¢pusnku CO PAH, HUpkyrck, Poccns
3I/IHCTMTyT KOcMO(]H3NYECKHIX HCCIIeIOBaHUI U pacnpocTpanenus paguosonH JIBO PAH, [Taparynka, Poccust
pereval@iszf.irk.ru

DISTURBANCES OF TOTAL ELECTRON CONTENT AFTER THE PO WERFUL EARTHQUAKE IN
JAPAN ON 11 MARCH 2011
1

E.S. Krupovich, ?S.V. Voeykov,’N.P. Perevalova®Yu.V. Yasyukevich,3.V. Zhivetiev

Yrkutsk State University, Irkutsk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia
%Yu.G. Shafer Institute of Cosmophysical ResearchAgronomy SB RAS, Yakutsk, Russia

B pabote npeactaBieHbl pe3yibTaThl HCCICI0BAHUS BO3MYILCHHH MONTHOTO 31eKTpoHHOr0 coaepxaunus (I19C),
COIPOBOXKIABIIMX MolHOe 3emieTpsicenre 11 mapra 2011r. B SInonun, no nanusiM GPS#3MepeHuii Ha TIIOTHOM
sroHcko cetn cranuniit GEONET.bein npoBenieH aHanu3 JBYMEpPHOH IMPOCTPAHCTBEHHON KapTHHBI BO3MYIIECHHUN
I13C, a Taxxe 1ol CKOpOCTEH M HalpaBieHWH MX repemenieHus. PaGora BeimonHeHa npu nojuepxkke PODU
(rpant 10-05-00113)Munucrepctea obpasoBanus u Hayku Poccuiickoit ®@enepanun ([K 14.740.11.0078) taxxe
rpanTa npesuaeara PO MK-3094.2010.5.

We present the results of investigation into thaltelectron content (TEC) disturbances detecteat abwerful
earthquake on March 11, 2011 in Japan as deduced@&PS measurements on dense Japanese network GEONE
The analysis of a 2-dimensional spatial distributid TEC disturbances as well as velocities andatiions of their
propagation has been carried out. The work is supgdy the RFBR grant 10-05-00113, the Russiarefatidn
President GranMK-3094.2010.5 and the Ministry of Education and Soéeof the Russian Federation (project
14.740.11.0078).

O BO3BMOXHOCTHU IPUMEHEHHUA METOJJA CMUTA
JJ1 OIPEAEJIEHUS BBICOTBI MAKCUMYMA h,,F2 HOHOC®EPHOTI' O CJIOA
1O JAHHBIM BEPTUKAJIBHOT'O 30HIUPOBAHUSA

0O.A. JlapwouuH, B.U. Kypkun

HuctutyT comneuno-3emuoint gusuku CO PAH, Upkytck, Poccust
laroleg@inbox.ru

ON THE POSSIBILITY OF USING THE SMITH METHOD FOR DE TERMINING
THE IONOSPHERIC LAYER PEAK HEIGHT h ,,F2 FROM VERTICAL SOUNDING DATA

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

B paboTe aHamu3upyrOTCsT BOBMOXKHOCTH OIpEJeIcHHs BEICOT MakcuMyma E- u F-ciioeB noHocdepsr B aHu30-
TPOIHOM CJIyYae MO JaHHBIM BEPTHKAJIBHOTO 30HAMPOBaHUs. BXOAHBIMU NaHHBIME (B 9TON MOCTAHOBKE 3a]a4H)
SIBJISTFOTCSI HAKJIOHEHWE MAarHUTHOTO TOJISl M BBICOTHO-YacTOTHAsS Xapakrepuctrka (BUX) mist 0ObIKHOBEHHOU U He-
OOBIKHOBEHHOH BONHBI. J[Is permieHuss 3agadll MOXKET CIY)KHTh HM3BECTHAs OHMIMpHUYecKas ¢GopMyrna BHOA

hF2= 1490 MIT9 (3000)
M (3000) F2+AM foF2

CwMmura. OL[HaKO MNPUMCHCHUC JAHHOI'O0 METOJa MNpHU BEPTUKAJIBHOM 30HAWPOBAHUUN MOKET OBITH HCKOPPCKTHBIM.

—17€. ITapamerp M (3000) F2=

ompezensercs u3 BUX h'( f) METOIOM

Hetounocts onpenenenus napamerpa M (3000) F 2 3mecw Oyzner cBsizaHa ¢ TeM, 4To MeToJ CMHTa HE YYUTHIBACT

MAarHATO-MOHHOE pacuieruieHue, a npou3BoauT nepecuer BUX BeprukanpHOro 3oHaupoBanus B BUX HakimoHHOTO
30H/IMPOBAHUS JIUIIE B U30TPOITHOM cirydae. OOcykIaeTcs BO3MOKHOCTh KOPPEKTHOTO IpUMeHeHns Metoaa CMuTa
B JAHHOM CIIy4ae.

The possibility is analyzed in the present papeatei@rmineh,F2, the peak of the anisotropic ionospheric layer,
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from vertical sounding data. The input data ingthgblem provided are magnetic inclination and \attoeight func-
tions h'(f) for ordinary and extraordinary wave. For thisgmse, one can use the known empirical formula ef th

MUF (3000
1490 - 176. The parameteM (3000) Fk#
M (3000) F2+AM f,F2
function by the Smith method. However, applying thethod for vertical sounding can be incorrect ttuthe fact
that the Smith method is designed for the isotramiosphere. The possibility to correctly apply thethod in this
case is discussed.

view: h F2= is determined from thé'( f)

HCCJIEJOBAHUE BO3MYIIEHUA HOHOC®EPHI BO BPEMS IFEOMAT'HUTHBIX BYPb
HA OCHOBE MOJIEJIMPOBAHUA U JAHHBIX OIITHYECKUX U3MEPEHUU

B.A. JleonoBn4

HucTuTyT comueuno-3emuon pusuku CO PAH, Upkyrtck, Poccust
leonkgb@iszf.irk.ru

EXAMINATION OF IONOSPHERIC DISTURBANCES DURING GEOM AGNETIC
STORMS, USING OPTICAL OBSERVATIONS AND SIMULATION

V.A. Leonovich
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

B pabore ncciieI0BaIMCh BapHAILMKM SMHUCCHI aToMapHOro kuciopoaa 557.7u 630 HM HOUHOM TepMOchephl BO
BpEMSs T€OMarHUTHEIX Oypb B pernone Bocrounoit Cubupu (52° N, 103 E) ¢ ucnonb30BaHHEM KaK JAHHBIX OITH-
YEeCKHX U pagro(U3MYeCKUX HAOJIONCHUH, TaK U MOJEIMPOBAHUS. BBIJIO BBIBICHO HECKOJBKO AECSTKOB MarHHT-
HbIX Oypb (MB), BO BpeMs KOTOPBIX HaOIOJaINCh BO3MYIICHHS Bapuauuii smuccuit 557.7u 630 HM, uMeBLIne HO-
JN00HYyI0 (hOpMY M IPOMCXOJMBIINE CHHXPOHHO B TeueHHe Bced Houu. [Ipu 3TOM Bapmanmm paccMaTpuBacMBIX
amuccuid OblIM KoppenupoBaHbl ¢ BosMmymieHusMu [19C. Koppensuust Bapuanumit Bo3mymenuii [19C u samuccun
557.7HM siBisieTCS MHANKATOPOM TOTO, YTO BO3MYLICHUS 3TOH SMHCCUH MOTYT OBITH CBSI3aHBI C BO3MYIIIEHHEM 3a-
psOKEHHOM KOMIOHEHTHI F- unn E-o6nactu nonocdepsl. CooTHOIICHNE MEKAY aMIUIMTYAaMH BO3MYLICHUI MHTEH-
CUBHOCTEH 3€JICHOW M KpacHOW SMHUCCHH, PACIOJIOXKEHHBIX B F-00macTn MOHOC(EpHI, MOKET U3MEHATHCS BO BPEMS
MB. Pe3ynbTaThl MOAEIHPOBaHUS OKA3AJIH, YTO 3TO COOTHOIICHHE MOXKET 3aBHCETh OT BBICOTHI MaKcUMyMa Fp-crnos.
Ipu noHmwxeHNN MakcuMyMa Fp-cI1051 3TO COOTHOLICHHE YBEININBACTCS.

This paper investigated 557.7 and 630 nm atomigemyemission variations in the nocturnal thermospder-
ing geomagnetic storms in Eastern Siberia (52°08° E), using optical and radiophysical observatiand simula-
tion. We found several tens of magnetic storms (M) disturbances of 557.7 and 630 nm emissiomtians
being similar in form and occurring synchronoudlyngght long. The emission variations in the pregevere corre-
lated with TEC disturbances. In those cases, theceoof the 557.7 nm emission disturbance migheHhzaen the
dissociative recombination 6f," and electrons in the F region. The comparisondmtvadisturbance amplitudes of inten-
sities of the green and red emissions locateckiirttegion may change during MS. The simulatioali®show that this
comparison may depend on the height of thlayer maximum. It increases with decreasigpgalfer maximum.

UCCJIEJOBAHUE SKBATOPUAJIBHON AHOMAJIMM:
PAINOTOMOTI'PA®US 1 MOJEJIA IRI-2001, NeQuick

E.C. AnnpeeBa, E.A. JleoHTheBa

MockoBckuii rocygapcTBeHHbIN yHHUBepcuTeT UM. M.B. JlIomonocoBa, Mocksa, Poccust
Leon-03@bk.ru

STUDY OF THE EQUATORIAL ANOMALY:
RADIOTOMOGRAPHY VS MODELS IRI-2001, NeQuick

E.S. Andreeva, E.A. Leontyeva
M.V. Lomonosov Moscow State University, Moscow, Ras

[pezcraBieHbl Pe3yNbTaThl CPABHUTENLHOIO aHanusa noHochepusix momeneit IRI1-2001, NeQuicke pammoro-
morpaduyeckumu (PT) ceueHusmu HOHOCHEPHI, MOTYyYCHHBIMU MO AaHHBIM PT HU3KOIIMPOTHON cUcTeMbl MaHu-
na—Illanxait. OCHOBHOM 0COOEHHOCTHIO HU3KOLIMPOTHOM HOHOC(EPHI ABJIETCS dKBaTopHajibHas anoManus (JA). B
JIOKIIaJIe MPHUBEJICHBI IPUMEPhI CONOCTABIICHHUI M3MEPEHHBIX B PT-3kcrepuMeHTe 3HAYCHUN HAKIOHHOTO OTHOCHU-
tensHOro I19C u coorBeTcTByromMX 3HadeHuil [1DC, Berunciennsix no MomensM IRl u NeQuick.Comocrasienne
MOJICJIbHBIX CEYCHHUI C U3MEPEHUSIMHA MOHO30HIOB IMOKA3aJ10, YTO HAUOOJBIICE PACXOXKICHHE B 3HAUCHUIX KPUTH-
YeCKHX 4acToT F2-cost monocdeps! HabmogaeTcss B 00JaCTH CHIIBHBIX MIPOCTPAHCTBEHHBIX I'PAJINCHTOB B OKPECT-
HocTH TpeOHs DA. B noknane obcyxnaroTcs 0cOOCHHOCTH AMHAMUKU IpeOHs DA 10 MOJEIBHBIM M KCIIEPUMEH-
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TaJlbHBIM JaHHBIM. [IpoBeeHHbIe UccienoBanus nokasanu, uro moaenu IRI, NeQuickonuceiBatoT B cpeaem «hoH-
TaH-3((PEeKT», HO HE OTPAKAIOT YCTOHUUBBIE CTPYKTYpPHBIE 0COOEHHOCTH DA, KoTOphle Habmonamcs B PT-ceuenusx,
B YaCTHOCTH OPHEHTAIMIO chopMHUpOBaBIIETOCS siipa DA BIOJb CHIOBBIX JUHHA MarHUTHOTO TOJIS 3eMJIH TOCIe
nonyaus. [Toatomy 0wt paspaboran Meton koppekunu moaeieit IRI, NeQuicks obnactu makcumyma rpeGHs DA.
B noxknaze npuBenens! 1 00CykaatoTcs pe3ynbTathl Koppekimu mogeneit IRI, NeQuick.

We present the results of comparison IRI-2001 ae@Mck models predictions and with radiotomografRy)
images of the ionosphere reconstructed from the dfthe low latitude RT chain Manila-Shanghai. Mapecific
feature of low latitude ionosphere is equatoriaraaly (EA). In our presentation we show the examlastrating
the comparison of the slant relative TEC measurdRlli experiments with the corresponding TEC vahadsulated
from the IRl and NeQuick models. Maximum discrepasdn the F2 layer critical frequencies are obsérin re-
gions of steep spatial gradients in electron dgneig. in the region of EA. We consider the peities of the dy-
namics of equatorial anomaly inferred from the niedad from the experiments. Our analysis showatlttte IRI,
NeQuick models rather well reproduce an averagge(eeral) fountain effect, but not reproduce stnadtteatures
of EA persistent in the RT images. Therefore, adioa method is developed of IRl and NeQuick modelshe
vicinity of the maximum of EA crest. We present alstcuss correction results of IRl and NeQuick niede

AHAJIN3 NOHOCPEPHBIX TAPAMETPOB 110 PATIMO3ATMEHHBIM,
HNOHO30HAOBBIM USMEPEHUSIM U JTAHHBIM MOJEJIEM IRI, NeQuick

E.C. AnapeeBa, B.E. Kynuubin, M.B. JlokoTa

MockoBckuit rocynapcTBeHHbIN yHuBepcuret uM. M.B. JlomonocoBa, Mocksa, Poccust
marialokota@mail.ru

ANALYSIS OF IONOSPHERIC PARAMETERS USING RADIO OCCU LTATION AND
IONOSONDE MEASUREMENTS AND IRI/NeQuick MODEL DATA

E.S. Andreeva, V.E. Kunitsyn, M.V. Lokota
M.V. Lomonosov Moscow State University, Moscow, Bias

IpexacraBiensl pe3yiabTaThl BepuduKauu pagdozatMeHubix (P3) manHbix cucrembl FormoSat-3/COSMIGo
N3MEPEHUSIM HOHO30H/IOB B pa3nyuHbIX pernonax B nepuog 2006—2008r.

Habmomaercst Xxopoliee coriacoBaHre 3HAYCHWH KPUTHIESCKUX YacTOT, BEIYMCIEHHBIX 13 P3-mpodwreii u o nan-
HBIM MOHO30HJIOB, JUISl CIIOKOWHBIX YCJIOBHHA. C pOCTOM I€OMarHUTHOW BO3MYIIICHHOCTH YBEIMYHUBACTCS PACXOXKACHHUE
KPUTHYECKHUX YACTOT, BHIYUCICHHBIX U3 P3-npoduiieii u o faHHbIM HOHO30HIOB.

ITpoBeaeHO COMOCTABICHUE PE3YIILTATOB, MONIyUeHHBIX ¢ momonibio Mozeineir NeQuick, IRI-2001, IRI-2007¢
P3-npodunsamu cucrembr FormoSat-3/COSMIGipu pa3nn4HbIX YPOBHIX FEOMarHUTHON BO3MYLICHHOCTH.

Mogenu NeQuick, IRI-2001, IRI-200%opo1i0 BOCIIPOM3BOAAT MaKCUMAJIBHBIA YPOBEHD DJIEKTPOHHON KOHIIEH-
TpalMK NMPAKTUYECKH HE3aBUCHMO OT YPOBHS F€OMarHUTHOM Bo3MylieHHOCTH. OJTHAKO MOJENH XyXe 0TOOpaaroT
npoQHITb IEKTPOHHOH KOHILIEHTPALHH.

Verification results of FormoSat-3/COSMIC Radio Oltation data based on ionosondes measurementt in d
ferent regions of the world during the period 00802008 are presented.

The F2-layer critical frequencies yielded by radixultation profiles are in fairly good agreemerthwhose
from ionosondes data for quiet geomagnetic conditid he discrepancy in the Hi&yer critical frequencies from
radio occultation profiles and ionosondes datagiases with ionospheric storminess enhancement.

The results of comparisons of the IRI-2001, IRI-208leQuick models with the radio occultation prdilfor
different geomagnetic conditions are reported.

Models NeQuick, IRI-2001, IRI-2007 rather well reduce the maximum values of electron density praltyi
regardless of geophysical conditions. But modgisaguce the electron density profiles much worse.
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MOJEJIUPOBAHUE NAPAMETPOB TUHAMUWYECKHUX U TEIJIOBBIX ITPONECCOB
B TEOKOCMHWYECKOMU I1JIABME
11O JAHHBIM PAJJAPA HEKOTEPEHTHOI'O PACCESIHUS B XAPBKOBE

M.B. JIamenko

Hucrutyt nonochepst HAH 1 MOH Ykpaunsl, XapbkoB, YKpanHa
mlyashenko@ya.ru

MODELLING OF PARAMETERS OF DYNAMIC AND THERMAL PROC ESSES
IN GEOSPACE PLASMA ACCORDING TO KHARKIV INCOHERENT SCATTER RADAR DATA

M.V. Lyashenko
Institute of lonosphere NAS and MES of Ukraine, Kdna Ukraine

[pencraBieHsl pe3ysbTaThl MOACIUPOBAHUS CE30HHO-CYTOYHBIX BapHAalWil apaMeTpoB AMHAMHYECKHX U Tell-
JIOBBIX ITPOLIECCOB Ha (haze pocTa 2440 IUKIA COTHEUHOH akTHBHOCTH. J[y1s aHanm3a pU3NYecKuX IPOLECccoB B Ie0-
KOCMHYECKOH I1a3Me UCIIOJIb30BaHBI IaHHBIE pajiapa HEKOTEPEHTHOTO paccesiHusl B XapbKoBe.

[IpuBeneHs! pe3yabTaThl CPAaBHUTEILHOTO aHAIN3a BapHalli apaMeTpoB (M3HIECKUX ITPOLIECCOB B ITEOKOCMH-
4yecKol ma3Me Ha ¢azax pocra 2370 U 2410 LUKIIOB COTHEYHON aKTUBHOCTH.

[NomydeHHbIe pe3yabTaThl UCTIOJIB3YIOTCS ISl Pa3BUTHS PETHOHAIBHONW MOJIENN HOHOC(EPHI 0 JaHHBIM Xapb-
KOBCKOT'O pajiapa HEKOT€pPEHTHOI'O pacCesiHHUSI.

Modeling results of season and diurnal variatiohglymamic and thermal processes parameters duisimgr
phase of 2% solar activity cycle are presented. Kharkiv inaemé scatter radar data for geospace plasma physica
processes analysis are used.

Comparative analysis results of the physical preegparameters variations in geospace plasmaiog plsases
of 239 and 24" solar activity cycles are presented.

The received results for regional ionospheric malisielopment based on Kharkiv incoherent scattairrda-
tabase are used.

PA30BBIE ®JTYKTYALUHU PAJHOBOJIH ITPH ITIOJTHOM OTPAKEHUH
OT CJ1041 IVTA3MBI CO CIYYAUHBIMH HEOJHOPOJHOCTAMUAU

H.T. Adanacnbes, 2A H. Adanacnes, 20.A. JlapioHuH, B.II. MapkoB

1I/IpKyTCKHﬁ rocyiapcTBeHHbI yHUBepcuteT, UpkyTck, Poccus
2I/IHCTI/ITyT cosiHevHo-3eMHOM ¢m3ukn CO PAH, Upkyrck, Poccust
nta@api.isu.ru

PHASE FLUCTUATIONS OF RADIO WAVES EXPERIENCING TOTAL REFLECTION FROM
A PLASMA LAYER WITH RANDOM INHOMOGENEITIES

IN.T. Afanasiev,?A.N. Afanasiev,?0.A. Larunin, V.P. Markov

Yrkutsk State University, Irkutsk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, Ity Russia

Hccnenyetcs 3a1aua MajnoyrioBOro paccesiHUs paloBOJIH MPU MOJHOM BHYTPEHHEM OTPaXKEHUH OT CIIydyaiHO-
HEOJIHOPOJHOTO CJIOs IU1a3Mbl. PaccmaTpuBaeTcst ciy4ail HOpMaJbHOTO MaJeHUs BOJIH Ha TUIA3MEHHBIN cioil. s
y4dera 0COOCHHOCTH PACCESIHUS BOJIHBI B OKPECTHOCTH TOYKH OTPa)KCHHUS BBEJICHO aHAIMTHYECKOE MPeoOpa3oBaHue
pemeHns ypaBHEHHUS dHKOHANA, MOIydeHHOTO B TIPUOIIDKEHIH METOIa BOSMYIIEHHNA. DTO Ipeodpa3oBaHUe O3B0~
JseT paccuuTath (prykTyanun (assl pagdoBONHBI IS CIIydasi IPOM3BOIFHOTO MOHOTOHHOTO MPOGMIIS peryIsipHOit
IURJIICKTPUIECKON MPOHUIIAEMOCTH IDIa3Mbl. Ha OCHOBE aHAIWTHYECKOTO MPEeoOpa3OBaHMS PEIICHHS YPaBHEHUS
SiikoHaNa B paboTe MOIy4IeHBI NPHOIKEHHbIE (POPMYIBI IS AUCIIEPCHH M IBYMEPHOTO MPOCTPAHCTBEHHOTO CIEK-
Tpa (a30BbIX (QIIYKTyaluii B 3aBUCUMOCTH OT TPEXMEPHOTO MPOCTPAHCTBEHHOTO CIIEKTPa IUTA3MEHHBIX HEOIHOPOIHO-
creit. OnpeeneHpl YCIOBHs MPUMEHHUMOCTH MOTYYSHHBIX (POPMYII IS pacueTa CTATUCTUYCCKAX MOMEHTOB (Da3bl.

We examine the problem of small-angle scatteringadio waves experiencing total reflection fromaadomly
inhomogeneous layer of plasma. We consider the svavée normally incident on the layer. To take iatcount
the scattering peculiarities in the neighborhoothefreflection point, we introduce an analyticahsformation for
the eikonal equation solution derived by the pédtion method. This transformation permits calcotet of radio-
wave phase fluctuations for any monotonous prafilehe regular dielectric permittivity of the plaarm the layer.
Using this approach, we have derived analyticahfdas for the variance and two-dimensional spapa&ictrum of
phase fluctuations, depending on the three-dimaakipower spectrum of plasma fluctuatiok¢ge have also de-
termined the limits of applicability of the derivéarmulas.
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ITPOTHO3UPOBAHUE TUHAMUKHN HOHOC®EPBI
C IOMOUBIO KTACCHONINPYIOILINX HEMPOHHBIX CETEU U TIEPCEIITPOHOB

10.C. MaciennukoBa, B.B. boukapes

Kaszanckuii (IToBosmkckuii) henepanbusiii yauepcutet, Kaszans, Poccus
yuliamsl@gmail.com

FORECASTING IONOSPHERIC PARAMETERS WITH SELF-ORGANIZ ING
CLUSTERING NEURAL NETWORK AND PERCEPTRONS

Yu.S. Maslennikova, V.V. Bochkarev

Kazan (Volga Region) Federal University, Kazan’sBa

Honocdepa npeAcTaBiasieT coO0KW YPE3BBIYAWHO CIIOKHYIO HEIMHEHHYIO CHCTEMY. 3HAUMTEIbHBIC M3MCHCHUS
JUHAMUKHA HOHOC(EPHI MOXHO HAOII0IaTh HA PA3IMYHBIX BPEMEHHBIX MaciiTabax OT HECKOJBKHUX YacoB J0 He-
CKOJIBKHX JIET (COOTBETCTBYIOLIMX, HAIIPHUMED, JJIMHE COJIHEYHOIO [UKIA). DTH (BIyKTyaruu 00yCIOBIEHBI IPEXKIE
BCETO BpallleHueM 3eMJIM, CE30HOM T'0J1a, YPOBHEM COJIHEUHOW U r€OMarHUTHOM aKTUBHOCTH. [10o3TOMY mocTpoeHue
TOYHOTO MPOTHO3a OCHOBHBIX MapaMeTpOB HOHOC(HEPHI TOJDKHO TPOU3BOAUTHCS C YIETOM 3TUX (hakTopoB. s pe-
IICHHS TI0J00HOr0 Poja 3aJay IIMPOKO MCIONB3YIOTCS HEJIMHEHHbIE METOIbI MPOrHO3UPOBAHMS, B YaCTHOCTH HC-
KYCCTBEHHBIC HEUPOHHBIE CETH. B 1aHHOW paboTe MpeacTaBIeH METO POTHO3UPOBAHHS C UCTIOIL30BAHUEM KJlac-
CU(MUIUPYIONUX HEHPOHHBIX CeTel M MEPCENTPOHOB MPUMEHUTENBHO K BPEMEHHBIM PSIaM KPUTHUECKON YaCTOThI
U BBICOTHI ci10s1 F2, a Takke K psay 3HAYCHHWH ITOJHOTO 3JEKTPOHHOTO COACPIKAHHUS Hal OKpecTHOCThIO Kasamwu.
BHauasie mpou3BoIUTCs KiacCH(BHUKALNA TEKYIIET0 COCTOSIHUS HOHOCHEPHI MO NMPU3HAKY JTMHEHHOH MpeckazyeMocT. B
Ka4eCTBE MPHU3HAKOB KJIACTEPU3AIMH UCTIONB3YIOTCS TIPEABAPUTENHHO HalieHHbIe KOG MHUIIMEHTHI IMHSHHOTO TIPeJICKa-
3aHUS, @ TAKXKE MapaMETPhl, XapaKTEPU3YIOIIME YPOBEHb COJTHEUHOW M T€OMAarHUTHOW akTUBHOCTH. [layiee ocyrecTsiis-
€Tcsl TIPOTHO3UPOBAHUE BPEMEHHOTO PsiJia ¢ MUCTIONh30BaHUEM TepcenTpoHOB. [10100HBII 1MOIX0 T TIO3BOJIIT TIOTYYUTh
XOPOLLHUE Pe3yibTaThl MPOTHO3UPOBAHUS B YCIOBUSIX MOBBIILIEHHOW F€OMarHUTHON aKTUBHOCTH.

The ionosphere is an extremely complicated nontisgatem. One can see considerable changes ofploaies
dynamic on different time scales from several hdorseveral years. Bk changes are mainly caused by the
Earth's rotation, the current season and the Eveblar and geomagnetic activities. To make pespiedictions of
basic ionospheric parameters all these factors bmustnsidered. In this paper the novel forecastpuroach using
classification neural networks and perceptronsbiees developed to predict ionospheric F2 layeicafifrequency
and total electron content (TEC). The coincidenicpredicted results with observed data opens widepects for
future application of the method in conditions @fthgeomagnetic activity.

BEWBJIET-®UJIbTPALIMSI HIOHOTPAMM
A.Jl. AkuypuH, B.B. Boukapes, FO.C. MacjieHHUKOBA

Kaszanckuii (IToBosmkckuii) henepanbusiii yausepcutet, Kaszans, Poccus
yuliamsl@gmail.com

WAVELET FILTRATION OF IONOGRAMS
A.D. Akchurin, V.V. Bochkarev, Yu.S. Maslennikova

Kazan (Volga Region) Federal University, Kazan'sBia

Honocdepa urpaet BaxkHYIO pOJib B pa3JIMUHBIX CUCTEMAaxX PaJnOCBs3u. FIoHOrpaMMbl BEPTHKAIEHOTO 30HUPO-
BaHUs SBISIOTCS OJIHUM M3 MCTOYHHUKOB mH(OopMarmu o0 moHochepe. K coxaneHuro, HOHOrpaMMBbI, Kak IMPaBUIIo,
KpOME OTPaXEHHOTO OT MOHOC(Epbl CHrHaja colepXkaT IIYMOBOW ()OH Pa3sIMYHOM NPUPOJBI. ITH HEJOCTATKHU Cy-
LIECTBEHHBIM 00pa30M 3aTpyIHSIOT CO3/laHNEe aBTOMAaTHYECKUX CHUCTeM aHanu3a. B nmaHHol paboTe MBI npeiaraemM
NropuT™M (UIBTPALUH, KOTOPBIH ITO3BOJISET MOBBICUTh KOHTPACTHOCTh MOHOTPaMM. J{JIsi MCKITIOUEHHSI COCPENIOTO-
YEHHBIX MMOMEX HCIONb3yeTcsl (MIBTpalis Ha OCHOBE aHAN3a MOPSIKOBBIX CTaTUCTHK. MeAMaHHBIH YpOBEHb
MOIITHOCTH U TAaHHOM YacTOTHI COMTOCTABIISIETCS] C MEIUAHHBIM YPOBHEM MOIIHOCTH, ITOJTyYCHHBIM II0 BCEM 4acTo-
TaM. YacToThI, A1 KOTOPBIX MEAWAaHHBIA yPOBEHh MOIIHOCTH BBHIIIE MOPOTa, UCKIIOYAIOTCA U3 00paboTku. [amee
MIPUMEHSIETCS BeHBIET-QUIBTPAIMS ¢ UCTIONB30BAHKUE BYMEPHOTO CTAIMOHAPHOTO BEeHBIET-IpeobpazoBanus (wc-
MOJTB3YIOTCS BeHBIIETH Xaapa u cUMIIETHI). [Ipr 3TOM MOPOT IIIyMOTIOIABIICHHUS BRIOMPAETCS OTACIBHO [T KaXK0TO
YPOBHS Pa3/0XKEHUS C UCIOJIb30BAaHUEM YHUBEpCcanbHOro kputepus JJonoxo—/l»xoHcToHa. loHOrpaMMBl, HCIOJb-
30BaHHbIC B paboTe, ObUIM MOJy4eHBl Ha 30HAupYromeM KoMiuiekce «l{uxnon» Kazanckoro ynusepcurera. [Ipen-
JIOKCHHBIM QJITOPUTM IIO3BOJICT YIYYIIMTh KAYECTBO HMOHOTPAaMM, YTO MOXKET OBITh MOJIC3HO IS JaTbHEHINEro
HKCIIEPTHOTO aHaJIM3a WK paboThl aBTOMAaTHYECKUX CHCTEM.
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The ionosphere plays an important role in radio momications such as satellite and cellular comnatiun
and global positioning system (GPS). lonograms igeuseful information of the ionosphere. Unfortighyg they
are generally corrupted by noise which causes ldiffieulties in further analysis, especially bytamatic systems.
In this research we propose a filtering algoritlintontrast ionograms. At the beginning we use tlderostatistics
analysis to exclude concentrated frequency arsifaihen ionograms are being filtering using two efisional sta-
tionary wavelet transform. The ionograms used énekperiments were collected at ionosphere coni@gzlione”

of the Kazan State University. The proposed algoritaises the quality of ionograms which is usédulfurther
expertise or automatic system analysis.

METO/I OBHAPYKEHMUS IIJIOCKUX KBASBUMOHOXPOMATHYECKHUX BOJIHOBBIX CTPYKTYP
MO JAHHBIM ITOJIHOI'O 3JIEKTPOHHOT'O COAEP)KAHUS HA IIJIOTHBIX CETAX GPS

A.Il. MenBeneB, C.B. Boeiikon

Wueruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
Serg3108@iszf.irk.ru

METHOD OF DETECTING PLANE QUASI-MONOCHROMATIC WAVE S TRUCTURES USING
TOTAL ELECTRON CONTENT DATA FROM DENSE GPS NETWORKS

A.P. Medvedev, S.V. Voeykov
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

Mannast paboTa mocBsiieHa pa3paboTKe U TECTUPOBAHUIO HOBOTO METO/Ia OOHAPY)KEHHUsI U PacyeTa XapaKTEePUCTUK
IUIOCKUX KBa3MMOHOXPOMATHYECKUX BOJTHOBBIX CTPYKTYP, OCHOBAHHOTO Ha aHAIN3€ MPOCTPAHCTBEHHBIX PACIIPEICIICHHI
BapHAIMii TIOJTHOTO JJIEKTPOHHOTO COJIEPYKaHUsI, TIOJYYEHHBIX Ha IUIOTHBIX ceTsix npuemunukoB GPS.Ilokasano, urto me-
TOI TIO3BOJISIET B GOJBIIIMHCTRE CITydacB OOHAPYKHUTH MepeMemIarorinecs: Honochepusie Bosmymierus ([TUB) u paccun-
TaTh WX XapaKTEPHUCTHKH B TPHOIKCHUH TUIOCKOH KBA3HMOHOXPOMATHYECKON BOJHBL. JIaHHBINH METO MOXKET OBITH HC-
TI0JIb30BaH KaK B KA4YECTBE HE3aBUCHMOTO METOJIa OTpeieNieHnst XxapakTepucTik [IMB, Tak 1 1Uist KOPPEKIMH yXKe CyIIie-
CTBYIOIIMX METOOB. PaGoTa BhIojHeHa 1pu noauepskke PODU (rpant 10-05-00113)Munucrepcrsa 00pasoBaHus U
Hayku Poccuiickoit @enepanuu ('K 14.740.11.0078}) taxoke rpanTa npesugenTa PO MK-3094.2010.5.

The work is devoted to development and testing oéa method of detection of plane quasi-monochramat
wave structures based on analysis of space digtiisuof total electron content variations obtairiezin dense
networks of GPS receivers. It was shown that ththatkallows traveling ionospheric disturbances (Ti®be de-
tected and their characteristics to be determineal plane quasi-monochromatic wave approximatidre method
can be used both as independent method of detdraminaf TID characteristics and as tool for coriectof the
existing methods. The work is supported by the REB&ht 10-05-00113, the Russian Federation Pres{@desmt
MK-3094.2010.5 and the Ministry of Education and Sogeof the Russian Federation (project 14.740.7B))0

CYTOYHASA U CE3OHHAS 3ABUCUMOCTH IIYMOBOI'O KOCMHUYECKOI'O
PAJUOUN3JIYUYEHUSA HA YACTOTE 158MI'n

A.E. MupoumiHukoB, JI.®. Yepnorop

Wucruryt nonocdepsl, XapbkoB, YKpanHa,
iion@kpi.kharkov.ua

DAILY AND SEASONAL DEPENDENCE OF COSMIC RADIO NOISE AT 158 MHz
A.E. Miroshnikov, L.F. Chernogor
Institute of lonosphere, Kharkiv, Ukraine

B noxiaze u3noxeHbl pe3ysbTaThl HaONIOACHHUS Ce30HHO-CYTOYHBIX BapHAlMil MOIHOCTEH paJHoIIyMa Ha YacToTe
158MT 11, mosy4eHHbIe py MoMoIiH Pagapa HekorepeHTHOro paccesaust MucTuTyTa noHoceps (r. XapbpkoB). Dddek-
THBHas Tuiomans anteHHst 3700 M momoca mpomyckaHus pagonpueMHoro ycrpoiictea 19 k[, ero mrymosast
temrnieparypa 120 K, mymoBast temniepatypa cuctemsl 450-980 K.BpemeHnHble 3aBUCHMOCTH HPEACTABICHBI IS
YeThIPeX XapaKTePHBIX CE30HOB — BECCHHET0 M OCCHHEr0 PaBHOJCHCTBHUI, 3UMHETO M JICTHErO COJHLECTOSHUH B
nepros ¢ 20030 2011rr. OOBACHSIOTCSI OCHOBHBIE 3aKOHOMEPHOCTH B IOBEJACHUH BPEMEHHOT'O X0/1a MOLTHOCTH
KOCMHYECKOT0 pafauoirymMa Ha yactore 158 MI 1.

The report presents the results of monitoring dailg seasonal variations of the space radio naiseipat a

frequency 158 MHz obtained by the incoherent scatigar of the Institute of lonosphere (KharkivjteEtive an-
tenna area 37004rbandwidth of radio receiver 19 kHz, noise tempemof radio receiver 120 K, noise tempera-
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ture of system 450 K. Time dependences are praséotefour specific seasons — spring and autumnneges,
winter and summer solstices in the period from 2@03011 year. Basic regularities in the behavidhe time var-
iation the space radio noise power at a frequendp® MHz are interpreted.

JUHAMMUYECKHUE MPOLECCHI F-OBJIACTH HOHOC®EPBLI:
PE3YJIBTATBHI U3BMEPEHUI HA XAPBKOBCKOM PAJJAPE HEKOT'EPEHTHOI'O PACCESIHUSI
JL.A. EmenbsanoB, A.E. MupomiHukoB, JI.®M. YepHorop

Wucruryt nonocdepst HAH u MOH VYkpaunsl, XapekoB, YKkpauHa
iion@kpi.kharkov.ua

DYNAMIC PROCESSES IN THE IONOSPHERIC F REGION:
RESULTS OF MEASUREMENTS AT KHARKIV INCOHERENT SCATT ER RADAR

L.Y a. Emelyanov, A.E. Miroshnikov, L.F. Chernogor
Institute of lonosphere NAS and MES of Ukraine, Kdina Ukraine

B nokiaze paccMaTpuBarOTCSl BHICOTHBIC, BDEMCHHBIC M CE30HHBIC BAPHALNH BEPTHKAIBLHONW KOMITOHEHTHI CKO-
poctu nBMXeHUs MOHOC(hepHOU mia3smbl V,. IIpuBomsaTcs pe3ynbraThl H3MepeHus V;, BO BpEeMs PEAKHX COOBITHI
(nonochepHbIX Oyph, CONHEUYHBIX 3aTMEHHI U T.II.), @ TAKXKE PE3YJIbTAThl PACUYETa COCTABIIIONINX BEPTUKAIBHOM
CKOpPOCTH, O0YCIIOBIICHHBIX ITporieccaMu TudGy3un U IepeHoca mia3Mbl HeHTpalibHBIM BeTpoM. OOBIYHO B JHEBHOE
BpeMsi Ha BBICOTAX BOJM3U M HIKE MaKCUMyMa MOHM3aImu iasma jasumxercs Buu3 (V,<0) u V, npuHuMaer 3Have-
uust —40—0wm/c, a Ha BbICOTaxX BhIlIe MakcuMyma wonuzaimu V,>0. BeicoTa, Ha KOTOpO#l V, U3MEHSET CBOM 3HAK,
3aBHCHUT OT COJIHCUHOW akTHBHOCTU 1 Oim3ka K 500 kM. Hanbosnbmme 3HadeHus [V,[] IMEIOT MECTO B OKOJIOIOIY-
neHHoe Bpems. Houbto Ha Bcex mccnenyembix BeicoTax V,<0. YTpom HaOmIr0maeTCst IKCTPEMYM BO BPEMCHHBIX Ba-
puanusx V,. Ero BenuunHa pacTeT ¢ BHICOTOM.

The altitude, temporal and seasonal variationhefvertical component of ionosphere plasma drilbaiy V,
are considered in the report. The results of plagetacity measurements during infrequent eventso@gpheric
storms, solar eclipses etc.), and the resultslofizdions of vertical velocity components due iffusion and trans-
fer of plasma by neutral wind are presented. Uglalthe daytime plasma moves dowf<0), andV, takes values
—40-0 m/s at altitudes near and below the ioninatimximum, and/,>0 at altitudes above the ionization maxi-
mum. Height at whicl, changes its sign depends on solar activity ameas 500 km. The largest valuesiof,[]
occur at noon. At nigh¥,<0 at all investigated altitudes. There is an ewtmn inV, temporal variations in the
morning. Its value increases with altitude incregsi

JAUHAMUKA F-OBJJACTU NOHOC®EPBI ITPU COJTHEYHOM 3ATMEHHUHA
B XAPBKOBE 4 sSIHBAPSI 2011r.

J.A. JI3106anoB, JI.SI. EMeabsinoB, A.E. MUpOUIHUKOB

WuctutyT nonochepst HAH 1 MOH VYkpaunsl, XapbkoB, YKkpauHa
iion@kpi.kharkov.ua

DYNAMICS OF THE IONOSPHERIC F REGION OVER KHARKIV D URING THE SOLAR ECLIPSE
OF 4 JANUARY 2011

D.A. Dzyubanov, L.Ya. Emelyanov, A.E. Miroshnikov
Institute of lonosphere NAS and MES of Ukraine, Kding Ukraine

[IpexacraBneHo comnocTraBiieHUE Bapyali HOHOC(HEPHBIX TApaMETPOB BO BPEMsI COJTHEYHOTO 3aTMEHUsI 4 sTHBapst
2011r. u B koHTpONBHBIH neHb 5 sHBapst 2011r. [Ipy mcnonb30BaHUM JAHHBIX MO0 BBICOTHOMY pacIipeieIeHUI0
JIEKTPOHHO!N KOHIIEHTpALWH, TeMIlepaType 3apsDKCHHBIX YacTHIl M BEPTHKAJIbHOW CKOPOCTH JBMXKCHHS IUIA3MBbI
paccunTaHbl BEpTUKAJIbHBIE KOMIIOHEHTHI CKOpocTer nuddy3nn u yBiaedeHus mia3mMbl TepMocepHbiM BeTpoM. O0-
Hapy>XeHO CYIIECTBEHHOE YMEHBIICHHE HAIpPaBJICHHOW BBEPX CKOPOCTH MU QY3UH BO BpeMs 3aTMEHHUS. DTO SB-
JeHne 00yCIOBICHO YMEHBIICHHEM CKOPOCTH MOHOOOPAa30BaHUS M OXJaKICHHEM DJIEKTPOHHO-HOHHOTO ra3a,
IPOSBUBIINMUCS B YMECHBIICHUH BBICOTHBIX IPaIHEHTOB 3JIEKTPOHHON KOHIEHTPALIMH U TEMIIepaTyphl IIa3Mbl B
F-o6nactu nmonocdepsr.

A comparison of variations of ionospheric paranwetditained during a solar eclipse on January 41,2&d the
control day, January 5, 2011 is presented. Théceértelocities of diffusion and plasma transparttbermospheric
wind was calculated using data on the altitudinstritbution of electron density, charged partidesperature and
vertical plasma velocity. Significant decreasingtiod upward diffusion velocity during the eclipsasvfounded.
This phenomenon occurs due to decreasing of iodugtmn rate as well as cooling of electron-ion gad cause
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reducing of the electron density and plasma tentpezaltitudinal gradients in the ionospheric Fioag

CTPYKTYPA MEPUOJUYECKHAX MYJIbCAIIAN PC1
TP HAJINYHUU TAKEJIBIX NOHOB B IIJTASME

O.C. Muxaiiaosa, /1.10. Knumymkun, ILH. Marep

WHcruryt conneuno-3emuoi pusnku CO PAH, Upkyrck, Poccus
o_mikhailova@iszf.irk.ru

STRUCTURE OF PC1 PERIODIC PULSATIONS,
GIVEN HEAVY IONS IN PLASMA
0.S. Mikhailova, D.Yu. Klimushkin, P.N. Mager
Institute of Solar-Terrestrial Physics SB RAS, &y Russia

Joxman nocesimen Y HU-kosiebaHusAM B KOCMHUYECKON TIa3Me C MPUMECHIO TSKEJbIX HOHOB. YacToTa Komeba-
HUI [IPEANoJIaraeTcs MopsjaKa THPOYacTOThl TsHKEIbIX MOHOB (quanasod Pcl). IToapo6GHO paccMmaTpuBaeTcs mpo-
JOJbHAs CTPYKTypa (BIOJIb CHIIOBBIX JIMHWN MArdHMUTHOTO I0JIs) KOJIEOaHuii: 00JacTd MpO3PAaYHOCTH M HEMpOo3pad-
HoctH. PaccMarpuBaercs ciydail kBasumonepednoro pacnpoctpanenus (K,>>k)). HaiineHo, 4To Ha 3KBaTOpHAIIb-

HOM YacCTH CHJIOBOM JIMHWW MMEETCS PE30HATOpP, KOTOPHIM CIY>XUT pe3epByapoM 3Hepruu. PezoHaTop otTnesneH oT
OKOJIOMOHOC(EPHBIX O0NacTell MUPOKUMH O0JaCTIMH HENpo3padHoCTH. lIpencraBiser mHTEpeC TOT (akT, UTO
4acTh SHEPTUH TYHHEIUPYET CKBO3b 00JAaCTh HETPO3PAYHOCTH M3 PE30HATOpPA M IOMANaeT B OKOJIOMOHOC(HEPHYIO
o0nacTh, Tae 00pasyeTcs cTosvas BoiHA. YacToTa BOJNHBI ONMPEICISeTCS COOCTBEHHBIME YacTOTaMH pe3oHaropa. B
pe3yipTaTe TOTO, YTO 3TH YaCTOTHI HE3HAYHMTEIILHO OTIMYAIOTCS APYT OT APYra, GOpMHUPYIOTCS OMEHHUs, OYCHb IO-
X0XKHE HA XapaKTEPHYIO CTPYKTYPY )KEMUYKHH.

The report deals with the ULF-waves in space plagitta the admixture of the heavy ions. The freqyeat
oscillations is supposed to be of the order of@vy ion gyrofrequency (the range of Pcl pulsajiohhe longitu-
dinal structure of oscillations (along magnetidditnes) is considered in detail: the transpagemt opaque regions
are determined. The case of the quasi-transverggagation K,>>k)) is considered. A resonator is found at the
equatorial part of the field line, which servesaasave energy reservoir. Part of the wave enengyeis through the
opaque region from the resonator and gets to the-ineosphere region, where a standing wave is ddrnthe
wave frequency is determined by the resonator &iggunencies. At the result from the resonator'®efgequencies
are very close to each other the beats are fornméchwesembles the characteristic structure oPitiepearls.

CBSI3b BHE3AITHBIX ABPOPAJIBHBIX AKTUBU3AITAN 1 I'EOMAT'HUTHBIX NYJAbCAIIAN
BO BPEMS BHE3AITHOI'O HAYAJIA MATHUTHOU BYPHU

'A.B. Monucees, 'B.A. Myiaspos, “C.H. Camconos, *A. Jly

lI/IHCTMTyT KocModu3nueckux uccnenoanuii 1 asponomun uM. 10.I'. llaepa CO PAH, fAxyrck, Poccus,
moiseyev@ikfia.ysn.ru
2I/IHCTI/ITyT reonoruu ¥ reopusuku KAH, Iexun, Kurait

THE RELATIONSHIP BETWEEN SUDDEN AURORAL ACTIVATIONS AND GEOMAGNETIC
PULSATIONS DURING MAGNETIC STORM SUDDEN COMMENCEMEN T
'A.V. Moiseyev,'V.A. Mullayarov, 'S.N. Samsonov?A. Du
Yu.G. Shafer Institute of Cosmophysical ResearchAgronomy SB RAS, Yakutsk, Russia
?|nstitute of Geology and Geophysics CAS, Beijingjr@a

IIo JaHHBbIM FJ'IO6aJ'ILHLIX I'€OMAarHuTHbIX, pa,unodpnanecxnx " CIIYTHUKOBBIX Ha6J’I}OI[€HI/II7[ PacCMOTPCHBI BHE-
3aIHbIe aBpopaibHble akTUBM3aUK (SA) —O0yxT000pa3Hble BO3MYIIEHHS T€OMArHMTHOIO 1ojist. OOHAPYKEHO, YTO
SA conpoBokiatoTcss BO30YKIEHHEM T€OMarHUTHBIX ITyJbcaluid ¢ nepuonoM 3—5muH B cextope 9—-10 MLT na
mmpoTtax ©'=66—71°.B 00nbIIHHCTBE COOBITHI MyJIbCALIMHA PETHCTPUPOBAIKCH B (ha3e Ha Pa3HECEHHBIX IO TOJTOTE
CTaHIUAX, B OTACIbHBIX COﬁLITI/IHX OTMECYAJIOCh a3UMYTAJIbHOC paCIpOCTPaHCHUC KOH66aHI/II7[ B COJIHEYHOM HallpaB-
nerann. [lymscarmu u SA cornpoBokaanuch reaepanueiit OHY-u3mydeHus ¥ BBICHIMTAHUCM SHEPIHYHBIX YaCTHII.

O6CY)KL[aIOTC$I MEXaHHU3MBbI OLlHOBpeMeHHOﬁ reHepanuu SAu IF€OMAarHuTHBIX nynbcaunﬁ, a TaK¥K€ YCKOpCHU
JacTuIl BO BPEMA DTUX SIBJICHUH.

By global geomagnetic, radiophysics and satelliseovations the sudden auroral activations (SAay-like
disturbances of the geomagnetic field were analytteslas found that SA by excitation of geomagneititsations
with a period of 3-5 minutes in the 9-10 MLT secibdatitudesd’=66—71° were accompanied. In most of the
events pulsations were recorded in phase at lafigally extended stations, in individual eventsvis noted the
azimuthal propagation of pulsations in the solaeation. Pulsations and SA were accompanied bgéneration of
VLF emission and energetic particles precipitatibhe mechanisms of simultaneous generation of S ggo-
magnetic pulsations, as well as the acceleratigradicles during these phenomena are discussed.
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PEIIEHUE 3AJAYY B3AUMOJENCTBUA 3EMHOU MATHUTOC®EPHI
C COJIHEYHBIM BETPOM ITPU NIOMOIIIN MOJUOPUITUPOBAHHOTI'O
CETOYHO-XAPAKTEPUCTHUYECKOI'O METOJA
HA OCHOBE AJJANITUPYIOIIENCS ITOJI PELIEHUE UEPAPXUYECKOM CETKH

E.A. MoJaokos, M.O. Bacunbes, A.C. XoJ010B

MockoBckuil pU3HKO-TeXHHYCSCKI HHCTUTYT, MockBa, Poccust
Eugene.molokov@gmail.com

SOLVING PROBLEM OF THE SOLAR WIND INTERACTION WITHT HE EARTH'S
MAGNETOSPHERE BY EMPLOYING THE MODIFIED GRID-CHARAC TERISTIC METHOD
IN THE HIERARCHICAL GRID ADAPTED TO SOLUTION

E. Molokov, M. Vasiliev, A. Kholodov

Moscow Institute of Physics and Technology, MoscBwssia

3a npomeanire 50 €T KOCMUYECKOH 3MOXH YEIIOBEYSCTBO CCNIANI0 OTPOMHBIN IIar B OCBOCHUU KOCMHYECKOTO
MPOCTPAHCTBA, MPOU3BE/S COTHU 3aIlyCKOB MCKYCCTBEHHBIX CHYTHHKOB 3emin. CyIeCTBEHHOW MpPOOIeMOi dKc-
IUTyaTaluy CITyTHUKOB SIBJIICTCS MX BPEMs JKU3HU HAa OKOJIO3EMHBIX OpOUTAX, OTPAHUYCHHOE BCIICJCTBHE BO3JCH-
CTBHUSI KOCMHYECKOTO U3IMydeHus. i onpeieseHnss Heo0X0AUMMOTO YPOBHS 3alllUThI CITyTHUKOB, a TAKXKE JUIsl Olle-
PATHBHOTO YIPABJICHUS UMHU HEOOXOJHUMBI JaHHBIC O XapaKTepe PachpeesCHUS MarHUTOTHAPOINHAMHYCCKIX I1a-
paMeTpoB OKOJIO 3eMiTH. 3agadul 3TOTO Kiacca SBIAIOTCA OJHUMH U3 HanboJiee CIIOKHBIX 3a7a4 COBPEMEHHBIX YHC-
JIEHHBIX METOJIOB — B JIUTEPAType omnucano aumb Heckoibko (BATSRUS, OpenGGCMi GUMICS) nporpaMMHBIX
KOMIUIEKCOB, PEIIafoNX 3a1aqy oO0TeKaH!s 3eMHOH MarHUTOC(Ephl ¢ MpHEeMIIEeMON TOYHOCTRIO. JlaHHAs paboTa MOCBs-
IIIeHa MaTEMaTHIECKOMY MOJIEITMPOBAHUIO B3aMMOACHCTBHS MarHUTOC(EPHI 3eMIIH C COTHEYHBIM BETPOM.

B ocHOBY pa3paboTaHHOTO BEIYMCIUTEILHOTO MeToa penieHus ypasHeHuit MI'J] monoxens! meton Poy co BTO-
PBIM TIOPSIAKOM ANNpPOKCHMALIMK, @ TaKkKe sueiiku e, oGecrednBaolme coIeHOMIaIbHOCTh MATHHTHOTO TOJIS.
PaspaboTaHHbIil METO/ MPUMEHSCTCS HA aJAaNTHPYIOLICHCS TMOJ PEIICHUE UePApXUUYCCKON CeTKe M 00JamaeT KOH-
CEPBATUBHOCTHIO 10 MAcCe W MMITYNIbCY. [Ipu pemieHnn 3aauu 00TeKaHus MarHuToc(epsl 3eMIIM OIHOM U3 TIiaB-
HBIX TIPOOJIEM CTAHOBHUTCS PE3KUI TPaTUCHT MATHUTHOTO TOJISI BOJHM3H MOBEPXHOCTH 3€MJIH, IPUBOASAIINIA K 3HAYH-
TENBHBIM YHUCIICHHBIM olMOKaM. B xoze pemreHus 3amgayu 00TekaHUs ()OHOBOE MArHUTHOE MOJIE BBIHECCHO M3
ypaBHeHuid MI'J] 1 MPOM3BOAUTCS pacyeT ero BIMSHUS Ha BO3MYIICHUEC MATHUTHOTO TTOJIS.

For pasted 50 years of Space Age humanity has maient step toward space development with hundséds
launching of the artificial Earth satellites. Orfetlee crucial challenges of satellites operatioitgdifetime at near-
earth orbit that is limited by cosmic radiationlirgfhce. For satellites shielding and for its operetl control the
data about magneto-hydro dynamical parameterstdistn around the Earth is required. Solutionaxfks of this
type is one of the most complicated sphere of modalculating methods — only few (BATSRUS, OpenGGand
GUMICYS) software packages, described in literature, cdvesthe flow problem with the appropriate accuracy
This paper devotes to mathematical modeling oE#wth magnetosphere and sun wind interaction.

Roe method of the second order of accuracy andc¥kguaranteed magnetic field non-divergence akert at
the basis of developed calculating method of MHDagipns solution. Developed method is applied ceptet to
the solution hierarchical grid and is conservativenass and momentum. In solving the flow probleouad the
Earth one of the most important problem is a slgagglient near Earth surface that results in bigprdational er-
rors. In the developed method strong backgroundnetagfield is excluded from MHD equations its inaspan the
magnetic field disturbance is accounted.

IPEABAPUTEJIBHBIE PE3YJIbTATBI BOCCTAHOBJIEHUA KACKAJTHOM KPI/IBQFI
INPOKUX ATMOC®EPHBIX IMBHEHU 11O JAHHBIM CTEPEOHABJIIOJJEHNU

B.I1. MoxnaueBckas, C.II. Knypenko, .E. Cnennos, 3.E. Ilerpos

HHcTuTyT KOcMOpU3nIecKuX uccienoBanuii u adponomun uM. FO.I'. lladepa CO PAH, Axytck, Poccus
Vv_p_prokhorova@ikfia.ysn.ru

PRELIMINARY RESULTS OF RECONSTRUCTION OF THE CASCAD E CURVE OF EXTENSIVE
AIR SHOWERS USING STEREO OBSERVATION DATA

V.P. Mokhnachevskaya, S.P. Knurenko, I.Ye. SleptsoZ.E. Petrov

Yu.G. Shafer Institute of Cosmophysical ResearchAeronomy SB RAS, Yakutsk, Russia
HccrenoBaHue MpOAOTBHOTO pa3BUTHsI IHMPOKHX atMochepHbix uBHeH (LIAJI) Ha SIKyTCKO# KOMILIEKCHOH ycTa-

HOBKE OCYIIECTBIIIETCS TPEMsI YePEHKOBCKIMH UM GEpEeHINATLHBIME JETEKTOpAMH Ha OCHOBE KaMephl-00CKyphI. Oc-
HOBHBIM OOBEKTOM HCCIICIOBAHUS SIBIISCTCS KackaHas Kpusas pasputus [LIAJ] u, B yacTHOCTH, TTyOMHA MAKCUMYyMA.
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B paGoTe mpuBOISTCSA KpaTKOe ONMKCAHHWE YCTAaHOBKH, METOJMKA aHAIM3a JAHHBIX HAOJIIOJCHUHA U ge3yﬂLTaTH
BOCCTAaHOBJICHUS KaCKaTHOW KPUBOW B MHIMBHIYadbHBIX cOObITUsAX [IIAJ] ¢ sHeprueii B unTepBae 10%°-10t8 3B, a
TakkKe cpenHue TIyOnHsl MakcumMyMa pa3Butus LITAJI. DkcriepuMeHTaTbHBIC TaHHBIE CPABHUBAIOTCS C PACUETHHIMHU
3HAYCHHUSMU TITyOUHBI MAKCUMYMa, TOJTYYCHHBIMHU IO MOJICIISAM aIpOHHBIX B3aumojeiicTeuil tuna QGSJIETII-03u
JIETaeTCsI OIIEHKa MacCOBOTO COCTaBa MEPBHYHBIX YACTHI] KOCMUYECKHX JIYICH.

The study of longitudinal development of extensiteshowers (EAS) at the Yakutsk complex arraymiple-
mented with three Cherenkov differential detectmased on a camera obscura. The main object ofrobsiEathe
cascade curve of EAS development and, in partictiardepth of maximum.

The paper gives a brief description of the arragthod of analysis of observational data and resiiltecon-
struction of the cascade curve in individual EA®reg with energy in the range of'$a10"® eV, and also average
depths of maximum development of EAS. The expertaletata are compared with the calculated valueshi®
depth of maximum obtained in simulations performéthin the framework of hadronic interaction modefsthe
type QGSJETII-03, and the estimation of the massposition the primary particles cosmic rays is made

30HAAPOBAHUE NOHOC®EPHI, BOSMYIIIEHHON MOIIHBIM KB-PAJTNONU3JTYYEHUEM,
CUTHAJIAMHU CITYTHUKOBBIX HABUT'TAITMOHHBIX CUCTEM

BE. KyHuupbin, 1E.C.Almpeelsa, ’B.JI. DpoJios, oTI. Kompaxkos, M.O. Hazapenko, TAM. ITagoxuH

"Mockoscknii rocyaapcTBeHHbIi yHUBepcuTeT uM. M.B. JlomonocoBa, Mocksa, Poccust
ZHay‘{HO-I/ICCIIC,Z[OBaTCHBCKI/Iﬁ pamnodpusndeckuit mHCTHTYT, H. HoBropon, Poccust
padokhin@physics.msu.ru,

SOUNDING OF THE IONOSPHERE DISTURBED BY HF RADIO WAV ES
WITH NAVIGATION SATELLITE'S RADIO TRANSMISSIONS

V.E. Kunitsyn, 'E.S. Andreeva?V.L. Frolov, °G.P. Komrakov, *M.O. Nazarenko,!A.M. Padokhin

'M.V. Lomonosov Moscow State University, Moscow, Bias
“Radiophysical Research Institute, Nizhny NovgoRdssia

B noknane mpuBOAsATCS pe3yabTaThl SKCIEPUMEHTAILHBIX MCCIIEOBAaHUH CBOWCTB KPYyNHOMAcIITaOHBIX BO3MY-
IIEHUH TUIOTHOCTH IIJIa3MBl, CO37aBaeMbIX Npu HarpeBe F2-o6mactu monocdepsr momueiMu KB-paguoBonnamy.
V3amepeHus NpOBOJMINCH HA HarpeBHOM cTeHae «Cypa» Kak B THEBHbIC Yachl, KOTJda HHTEHCUBHOCTb MCKYCCTBCH-
HBIX BO3MYILECHUIH OOBIYHO UMEET JOCTATOYHO HU3KUIT yPOBEHB, TaK M B HOUHBIX YCIOBHSIX. JJMarHOCTHKA HEOTHOPOA-
HOCTEH OCYIIECTBISIACEH C TIOMOIIBIO 30HIMPOBAHUS BO3MYILIEHHON 00J1aCTH HOHOC(Eephl CHTHAIaMU HaBUTallOHHBIX
UC3 cuctemsr GPS a Takxke cUrHanaMu HU3KOOpOUTaIbHBIX HABUIALMOHHBIX cucTeM «llapyc»/ TRANSIT.

In the report we present experimental results efstiudies of large-scale plasma density irregigargjenerated
in the ionosphere F2-region, which was modifiedobwerful HF radio waves. The considered measuresngate
carried out at the Sura heating facility under olagtconditions, when plasma perturbations havellysieav inten-
sity and some peculiarities of its generation, ander nighttime conditions. Signals of GPS navigasatellites as
well as signals of low-orbital navigational satelti Parus/TRANSIT were used for diagnostics ofrtiegularities.

BO3MYILEHUA CPEI[H‘EIIII/IPOTHOIZ HNOHOC®EPBHI,
BBI3BAHHBIE YJAJIEHHBIM BO3JJEMCTBUEM MOIIIHOTI'O PAJJTMOU3JITYYEHUSA
N COJTHEYHBIM TEPMUHATOPOM

N.®. lomuun, C.B. [lanacenko, JI.®. YepHorop

Wucruryt nonochepst HAH n MOH Vkpaunsl, XapbkoB, YkpanHa
iion@kpi.kharkov.ua

DISTURBANCES IN THE MIDLATITUDE IONOSPHERE CAUSED B Y THE REMOTE IMPACT
OF HIGH POWER RADIO WAVES AND BY SOLAR TERMINATOR

I.F. Domnin, S.V. Panasenko, L.F. Chernogor

Institute of lonosphere NAS and MES of Ukraine, Kdna Ukraine

Lenbto pabOTHI SABJISETCS ONHMCAHUE W aHAJM3 BPEMEHHBIX 3aBUCHMOCTEH OTHOCHTENIbHBIX BapHAIMIA AJIEKTPOH-
HOHM KoHueHTpauuu Ha BbicoTax 150-500xkM 1Mo JaHHBIM XapbKOBCKOTO pajapa HEKOIepeHTHOro paccesHus. [aH-
HbI€ MOJTyYeHbI B MEPUO]] PabOTHl MOILIHOTO HArpeBHOro creHaa «Cypa» M mocje ee OKOHYaHUsI Ha (POHE TPOXOXK-
JICHUSI BEUEPHETO COJIHEYHOT0 TEPMUHATOpA B MYHKTE HAOIOACHHS U B MAarHUTOCOMPSKEHHOI 00acTu. 3aMeTuM,
gto creHn «Cypa» yaajeH oT Mecta HaOmroneHust Ha pacctosiHue okoo 1000kM. DKCIEpUMEHTBI 10 MOTU(BUKAIH
noHochepst npoBogmmck 20—23centsaopst 2010r. ¢ 12:50m0 17:40 UT.Ha Beicotax 200—300km uepe3 60—90muH mo-
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Clle TIepBOTO BKJIFOUCHHST HATPEBHOTO CTCHIA BO3HHUKANO Koyiebanue ¢ meproaoM okono 30 MHH, KOTOPHBIi COOTBET-
CTBOBAJI IIUKJINIECKOMY PEKHUMY paboThl cTeHma, U oTHocuTenbHON aMIumnTyaoi 0.08—0.1 Takke BOSHUKIN KOJIE-
6anus ¢ nepuogamu okojo 60, 90u 120mun. Nx ammmuryna gocturia 0.15-0.2010cme npoxoKaeH!s COTHEYHbBIX
TEePMHUHATOPOB. VIMENI0 MECTO pasinuune B MOBEICHHH UCCICAYEMBIX BPEMEHHBIX BapHaIMii B TEPHO pabOTHI CTCH-
1a ¥ B (OHOBBIC HHTEPBAIIBI BPEMCHH.

This report is aimed at description and analysismé dependences of related variations in eleatmrcentra-
tion at the heights of 150-500 km from Kharkiv ihecent scatter radar data. The data were obtainedgdand
after high power “Sura” facility experiments witblar terminator moving through the observation aitd magneti-
cally conjugate region. Note that the “Sura” fdgilis located at the distance of 1000 km from theeovation site.
The experiments to modify the ionosphere were cotediion September 20-23, 2010 between 12:50 ad@ UT.
The oscillation with a period of near 30 min thatrespond to facility cyclic operation and withaie amplitude
of 0.08-0.10 was at the heights of 200-300 km 6anBDafter the first heating start. The oscillasomith periods
of 60, 90 and 120 min were also. Their amplitudeched 0.15-0.20 after the moving of solar termisatdhere
was a difference in behavior of studied time vaois during high power facility experiments andidgrundis-
turbed time intervals.

OBHAPYKEHUE U OLIEHKA TIAPAMETPOB COJIMTOHOB Or'MBAIOIIEN
B BAPUAIIUAX TEOMATHUTHOI'O ITOJIA

C.B. Ilanacenko, JI.®. YepHorop

XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT nMenu B. H. Kapasuna, Xaprkos, YkpanHa Leo-
nid.F.Chernogor@univer.kharkov.ua

DETERMINATION AND ESTIMATION OF PARAMETERS OF ENVEL OPE SOLITONS
IN GEOMAGNETIC FIELD VARIATIONS

S.V. Panasenko, L.F. Chernogor

Vasyl Karazin Kharkiv National University, Kharkitdkraine

ConuToHOMOJ00HbIE OTKIMKA MOTYT UMETh MECTO B MOHOC(Eepe W TeOMarHUTHOM II0Jie TOJ JACHCTBUEM ecTe-
CTBCHHBIX M UCKYCCTBCHHBIX BBICOKOIHEPTMYHBIX MPOLECCOB. Llenbio MoKIaaa sSBISeTCS MPUMEHCHHE alTOPUTMOB
TEOPUH ONTUMAIBLHOTO OOHAPYKCHUS M ONTHUMAJIHHOTO OICHWBAHUS JUIS BBIABICHUS 3KCIICPUMCHTAIBHO 3aperu-
CTPUPOBAHHBIX BapHAIMii TOPU30HTAIBHBIX KOMIIOHEHT T€OMAarHUTHOTO TMOJS B BUJE COJMTOHOB OTHMOAOLICH Ha
¢done rayccoBckoro myma. [Ipu perieHnu 3agaun 0OHApYKEHUS ObLIH MOJYYCHBI AHATUTHYCCKUC BBIPAKCHUS IS
KpuUTepusi OOHAPYKEHUS, & TAKKE JJIS BEPOSITHOCTEH JIOXKHOW TPEBOTH M MpoIrycka curHana. OIeHKa mapaMeTpoB
COJTUTOHA OTHOArOIIEeH MPOBOAMIACH [0 METOIY MaKCHMyMa IMPaBIonoao0us. Beiiy nmpoaHan3upoBaHbl BpeMEH-
HbIE 3aBUCUMOCTH (purykTyanuii H- 1 D-KOMIIOHEHT T€OMarHUTHOTO TIOJIS B MEPHOJ] CHIIbHEHIIIEH Tre0KOCMUIECKOH
oypu 7—10n0s16pst 2004r. ITpogeMOHCTPUPOBAHO, YTO COJUTOHOMOMOOHBIN OTKIIMK UME MECTO B 00CHX TOPU30H-
TaJIbHBIX KOMIIOHEHTaX NPUMEPHO B OHO M TO ke BpeMs. [lepuos kosxebanus coctaBui okosio 13 MuH, aMiuinTya
— 17.3u 35.3uTa i H- 1 D-KOMIIOHEHTBI COOTBETCTBEHHO. JTOT MPOLECC, CKOPEE BCETO, BBI3BAH YBEIHMUCHUEM
MIPUTOKA YHEPTUH M3 MEKIUIAHETHOTO MAarHUTHOTO TIOJISI B MAarHUTOC(Epy 3eMIIH.

Soliton-like responses can occur in the ionosplaek in the geomagnetic field under the influencaatural
and artificial processes. This report is aimedlgbrdhm application of optimal detection and opdinestimation
theory for the detection of experimentally recordadations in horizontal components of geomagriéid in the
form of envelope solitons in the presence of Ganssoise. The analytical expressions were obtdoveditection crite-
rion and for the probabilities of false alarm arghal omission as well. The estimation of envelspkton parameters
was accomplished using maximum likelihood. The titependences of geomagnetic field H- and D-compstfieictua-
tions during the severe geospace storm on Noverkid), 2004 were analyzed. The soliton-like respevese demon-
strated to occur in both horizontal components@pprately at the same time. The oscillation pevied near 13 min. Its
amplitude was equal to 17.3 and 35.3 nT for H-@hdomponent, respectively. This process is likelysed by increase
of the energy inflow from the interplanetary magnfi¢ld into the Earth's magnetosphere.
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BO3MOKHBIE MEXAHU3MBI TYJIbCHAPYIOIIAX BHICBIITAHUNA YACTHI]
HA IIUPOTAX SAR-AYI'U

C.I'. ITapuukoB, U.b. MeBenko

HMHcTUTyT KOcMOpU3NIecKuX nccienoBanuil u asponomun uM. FO.I'. Mladepa, Axyrck, Poccus
Parnikov_S G@ikfia.ysn.ru

POSSIBLE MECHANISMS OF PULSATING PRECIPITATIONS
OF PARTICLES AT LATITUDES OF THE SAR ARC

S.G. Parnikov, I.B. levenko

Yu.G. Shafer Institute of Cosmophysical Research/Agronomy SB RAS, Yakutsk, Russia

dotomerpuueckre HadmoaeHus Ha Mepuauane SAxyrcka (CGMC: 55-60 N, 200 E) mokasanu, 4T0 BO BpeMs
MHTEHCUBHBIX cyOOyph Ha mmpoTax SAR-myrn oOb1YHO HAOIIONAIOTCS BCIUIECKH ITYJIbCAlMi CBEYEHHSI B DMUCCHHU
N," 427.8 1M ¢ wactoramu 0.05—1T1. DTH BCIUIECKH 0TOOPAKAIOT MyJILCUPYIONIHE BHICHINAHUSA SHEPIHYHBIX Ya-
CTHI] KOJILIIEBOTO TOKA B 00JIACTH BHEIIHEH T1a3MOoCc(hepsl.

3BecTHO, YTO IyJILCUPYIOIIUE BBICHITAHUSA MOTYT OBITH BBI3BaHBI I'MAPOMArHUTHBIMH BOJIHAMH B PE3yJbTaTe
MOZYJIALMA MUTY-YITI0BOM IH(GY3UH U, COOTBETCTBEHHO, IOTOKA YAaCTUI] B KOHYCE NOTEPb C YaCTOTOH BOJHEL. B
NpeCTaBICHHOW paboTe BBHIIOIHEH aHalu3 BO30YKIEGHHS I'MAPOMATHUTHBIX BOJH B Pe3yNbTaTe Pa3BUTHUS LUKIO-
TPOHHOMN HEyCTONYMBOCTH Ha SHepruuHbIX HoHax H 1 O, KoTopble TOMUHUPYIOT B COCTaBE KOJIBLEBOTO TOKa. Pe-
3yJBTaThI IAKOT OCHOBAHHE MOJIAraTh, YTO THAPOMATHUTHBIE BOJIHBI, BO30YK1aeMble Ha HoHaX O KOJBIIEBOrO TOKA,
BBI3BIBAIOT MYJIbCUPYIOLINE BHICHIIIAHNS IHEPTHYHBIX IEKTPOHOB B obytacty yactor 0.05—1I' Ha mmporax BHem-
Hel m1asmMocdepsl.

Photometric observations at the Yakutsk meridiaBNC: 55-60 N, 200 E) showed, that during intense sub-
storms at the latitudes of SAR arc usually occer Itiminosity pulsations in the 427.8 nm"Nmission with fre-
guencies of 0.05-1 Hz are usually observed. Thesatons map the pulsating precipitations of ting icurrent
energetic particles in the outer plasmasphere.

It is known, that the pulsating precipitations t@ncaused by hydromagnetic waves as the resulodiilates of
pith-angle diffusion and, accordingly, the particfaux in a losses cone with frequency of a wawethe submitted
paper the analysis of excitation of hydromagnetiwas in a result of cyclotron instability developrnen energetic
ions H andO" which dominate in the ring current. Results give basis to suppose, that the hydromagnetic waves
raised on ion®" of a ring current cause the pulsating precipitetiof energetic electrons in the region of 0.05-1
Hz at the latitudes of outer plasmasphere.

MCCJIEJOBAHME BO3MYIIEHU TOJTHOI'O SJIEKTPOHHOI'O COJIEPKAHUS HAJl 30HAMHU
JEVCTBUSA TPOITMUYECKHUX IIUKJIOHOB B CEBEPO-BOCTOUYHOM YACTH TUXOI'O OKEAHA

A.C. llossixkoBa, H.II. IlepeBasioBa

Wucruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
annpol@iszf.irk.ru

INVESTIGATION INTO TEC DISTURBANCES OVER TROPICAL C YCLONE ZONES
IN THE NORTHEASTERN PACIFIC OCEAN

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

Ha ocHoBe naHHBIX (pa30BBIX M3MEpEHHH Ha3eMHBIX JBYX4acTOTHBIX npueMHHKOB GPSu Mereoponornueckux
nanubix apxuBa NCEP/NCAR ReanalysisiccieoBaHbl BOJHOBBIC BO3MYLICHHS MOJHOTO 3JIEKTPOHHOIO COACpPIKa-
aus ([I19C) Hag 3oHamu aeiictBus Tponnydeckux uukioHoB (TLI). McciaenoBanue mpoBOAMIOCH IS MIECTH LIMKJIO-
HOB Pa3JIMYHON MOIIHOCTH, JEHCTBOBABILIKX B CEBEPO-BOCTOUHOM YacTH THX0ro okeaHna B ceHTsi0pe—Hos16pe 2005r.
[TokazaHo, 4TO B MEPHOAbI MAKCUMAJIBHOTO Pa3BUTHUS LIMKJIOHOB HaJ 30HAMM MX JEHCTBUS B MOHOCc(epe Habmona-
eTcsl ycuieHne MHTeHCHBHOCTH Konebanui [I9C ¢ pasnuuHbIME IuanazoHamMu nepuonoB. llpu sTom ammiaurtyna
JUTMHHOTICPHUOAHBIX KOJICOAHWH MPEBBIIIAECT aMIUTUTYly KOPOTKOIIEPHOAHBIX Oosiee YeM B [Ba pasa, OJHAKO JUHA-
MHKa M3MEHCHMS MHTCHCHBHOCTH KOJIcOAaHMH pa3HbIX NEpHOJOB coBmazaeT. Hanbonbimas aMmiuTyga Bapuanni
II3C peructpupyetces, Koraa nasiaeHue B nentpe TLI omyckaeTcst 10 MUHIMaIbHOTO 3HAYCHUS, a TIOIAAb 00JIacTH
TTOHIKEHHOTO JaBJIeHUs MakcuMaibHa. MHTeHcuBHOCTE Bapuaiuii [I9C oka3bpiBaeTcs BBIIIE, €CIM B PETHOHE JIeH-
CTBYET HECKOJIBKO LIUKJIOHOB OTHOBPEMEHHO. BBIABIEHO, 4TO OTKIMK HOoHOC(heps! Ha TLI HabmomaeTcst TOJIBKO B TE
MOMEHTBI, KOI/1a LIMKJIOH JOCTHIaeT CTaauu yparana. Pabora BeinonHeHa npu nojuepxkke I'panta [Ipesnnenta PO
Ne  MK-3094.2010.5, MunuctepcTBa obpasoBanust u Hayku Poccuiickoii @Demepaimu  (TOCKOHTpakT Ne
14.740.11.0078Roccuiickoro Gporaa GpyHaaMeHTaIbHbIX HccaeaoBanuii (rpant 10-05-00113z).
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Wave disturbances of Total Electron Content (TE@rdropical cyclones (TC) zones were investigafgte
TEC data from international network of two-frequgnground-based GPS receivers and NCEP/NCAR
meteorological archive data were used. The resesashcarried out for six different power cyclonesed in the
Northeastern Pacific Ocean in September-Novemb@5s.20is shown that intensification of wave TEGigation of
different period ranges is observed during maximaytiones stage. Long-period variation amplitude enthren
twice exceeds short-period variation one; howewer dynamics of variation intensity changes coingidehe
greatest TEC variation amplitude is registered wpesssure in cyclone center has a minimal value land
pressure area is maximal. The increase of TECrb@shee intensity appears more evident if severelbogs act in
a region simultaneously. It is revealed that iohesjz response on TC is only observed when cycteaehes the
hurricane stage. This work was supported by thesiBnd-ederation President GrafK-3094.2010.5, the Ministry

of Education and Science of the Russian Federdpiorject 14.740.11.0078) and the RFBR Project N&03-
00113a.

OCOBEHHOCTH CBOEB CUTHAJIA GPSB CHOKOWHBIX YCJOBHUAX
TAA. IymauH, L %0 B. SIcroxeBuu

1I/IpKyTCKI/Iﬁ rocynapcTBeHHbIM yHuBepcuret, Upkyrck, Poccust
Uucruryt conneuno-3emuoii pusuxn CO PAH, Upkytck, Poccns
yasukevich@iszf.irk.ru

CHARACTERISTIC FEATURES OF GPS PHASE SLIPS UNDER QUIET CONDITIONS
'A.A. Pushnin,™?vu.V. Yasyukevich

Yrkutsk State University, Irkutsk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia

B pabote aHaIM3HPYIOTCS MaHHBIC IO COOSM CONMPOBOKIACHHS (pa3bl HECYIIEH BCIIOMOIaTeIbHOM YacToThl L2
cucrembl GPS.Oco60e BHUMaHKE yIEIsSeTCs YITIOBBIM XapaKTEPUCTHKaM cO0€eB (OTHOCHTEILHO MArHUTHOTO ITOJIs).
AHajM3 yrioBbIX AMarpamm cOOEB MMOKa3aj, YTO B CIHOKOWHBIX YCJIOBHSX YBEJIMUCHHE Yucia cOoeB HaOIr0IaeTCs
ISl yded «IpueMHUK — ciyTHUK GPS»,COCTaBISIONIMX C JIOKATbHBIM BEKTOPOM MArHHTHOI'O MOJIS Ha BBICOTE
nonocdeps! yrimel ~90°u ~15°. CymmapHas 3a CyTKH IDIOTHOCTH ¢00eB Ha yactore L2 cocraBiser mpu stom ~3 %u
~1.5 %cootBercTBenno (~1 %wu 0.6 %mna vyacrore L1). Pabora nonnepxkana rpantom PODU 10-05-00113rpan-

oM [Ipesnnenta PO MK-2194.2011.052 taxske MuHmucTepcTBOoM 00pa3oBanusi u Hayku Poccuiickoit deneparmn
(TK 14.740.11.0078).

In the paper we analyzed L2 GPS phase slips. Spstéation is devoted to angular (against magrfesid)
characteristics of slips. Analysis of angular sliiagrams revealed that increasing of slips comedp to angles
between line-of-sight and local magnetic field wect90° and ~15°. Corresponding total daily GPS dlip
densities are ~3 % and 1.5 % (~1 % and 0.6 for GBSThe work is supported by the RFBR grant 1000313,

the Russian Federation President GMK-2194.2010.05 and the Ministry of Education anceB8cé of the Russian
Federation (project 14.740.11.0078).

CIHIEKTPAJIBHBIE CBOMCTBA 3JIEKTPOMATHUTHOI'O U3JTYYEHUS
JUTOCOEPHOI'O TIPOUCXOXKIEHUSA

/L.B. Cannukos, B.H. YBapos, I'' 1. /Ipy:xun

HHCTUTYT KOCMUYECKHX HCCIeoBaHUM 1 pacnpocTpanenus paauosons JJBO PAH, Iaparynka, Poccust
vilgusi@mail.ru

SPECTRAL PROPERTIES OF ELECTROMAGNETIC RADIATION OF LITHOSPHERIC ORIGIN
D.V. Sannikov, V.N. Uvarov, G.l. Druzhin
Yu.G. Shafer Institute of Cosmophysical Research/Agronomy SB RAS, Yakutsk, Russia
Paspa60TaH METOI PETUCTPAIUH, HOSBOHH}OH.[I/II‘/JI BBIACTIATh CUTHAJIBI DJICKTPOMArouTHOTO M3JIY4YCHUS UCTOYHU-
KOB, pAacCIIOJIOKCHHBIX B 6J'II/I)KHCﬁ 30H€E, HaI/I60Hee BCPOATHBIMU U3 KOTOPLIX B CEHCMOAKTHUBHBIX PpEeruoHax sBJIAKOT-
CsA UCTOYHUKH J'H/ITOC(I)epHOFO MMPOUCXOKIACHMUS. M3no0eHpl OCHOBBI U 06OCHOBaHI/Ie METOAAa U KPATKOC OIMUCAHUC
€ro 00066HHOCTeﬁ. HpoaHaJlI/BI/IpOBaHLI PE3yIbTaThI 06pa60TKI/I MCPBLIX OKCNIECPUMCHTAJIbHBIX I/ISMepeHI/Iﬁ JJICK-

TPOMArHuTHOT'O MOJIA B PETUOHE C MAJIBIM YPOBHEM TEXHOTCHHBIX IIOMEX U BBICOKUM YPOBHEM MHKpOCGfICMH‘IeCKOﬁ
AKTUBHOCTH, MPCACTABJICHA MIPCABAPUTCIIbHAA KJ'IaCCI/I(l)I/IKaHI/II/I 9THUX CUI'HAJIOB.
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A method for registration, which allows to provisignals of electromagnetic radiation sources imter zone, the
most likely of which are in seismically active regs are sources of lithospheric origin has beerldped. The
foundations and justification of the method andiaflescription of its features. Analyzed the tesaf processing
the first experimental measurements of the eleammatic field in a region with low levels of man-aeainterfer-

ence and a high level of microseismic activity, anelsents a preliminary classification of theseaig;

OINIPEJIEJIEHUE BAPHAIIMIA TOJTHOT'O 3JIEKTPOHHOI'O COJIEPKAHMSI
IO JAHHBIM I''IOHACC

IL.B. Tatapunos, }0.B. ficioken4, C.B. Boeiikos
Wueruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
VARIATIONS IN THE TOTAL ELECTRON CONTENT AS DEDUCED FROM GLONASS DATA
P.V. Tatarinov, Yu.V. Yasyukevich, S.V. Voeykov
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

HcenenoBanns noHochepHbIX mporeccoB ¢ nomompio GPSBenyTess BO MHOTHX CTpaHax MHpa Ha NPOTSKEHHH
MOCIIEAHUX JIECATH JIET, B TO BpeMs Kak Noo0HbIX padoT mo manHeiM [JIOHACC npakTudecky HE MPOBOIUIOCH.
IIprunHOI 3TOrO SBISNIMCH Majloe KOJHUUECTBO CIIyTHHKOB M ManouncieHHas ceTb npuemHukoB I'JIOHACC. 3a
nocieaHue roasl cnytHukosas rpynnuposka ['JIOHACC npunuano Beipocia u gocturia ~20cnytaukos (8 GPS —
okono 30). Kpome Toro, ceituac B obuem mocryme mosBuioch 6onee 300 cosmerienssix GPSFJIOHACC-
NPUEMHUKOB 110 BceMy Mupy. [losBuiach HEOOXOAMMOCTh B CIELUAIM3UPOBAHHOM IPOIPAaMMHOM IIaKeTe, MT03BO-
mstrorieM obpabarteiBath ganHble [JIOHACC mis monmywenust reodusnueckoid uapopmamuu. B UC3® CO PAH
TaKOM MakeT ObLI CO3/aH U MPOTECTHPOBaH. B moKiane mpencTaBiIeHsl METOABl M aITOPUTMBI PabOTHI MAKeTa, pe-
3yJIBTATHl €0 TECTHPOBaHUs, KiaroueBbie ocodeHrocTr naHHbiX I JIOHACC u ux ommmune ot GPS.Pabora BbImos-
HeHa 1pu noagepxkke PODOU (rpant 10-05-00113)MunucrepcTBa 06pa3oBanus 1 Hayku Poccuiickoit @enepanuu
(T'K 14.740.11.0078) Taxske rpanra npesugenTa PO MK-2194.2011.5.

For the last 10 years many works devoted to stddigeoionosphere using GPS data were publishechdrthe
world but there were almost not the same worksaseGLONASS data. The main reasons were small eumib
satellites and scarce network of GLONASS receivBts.recently number of GLONASS satellites has bgenvn
considerably and comes to about 20 (for GPS istaB@u In addition now there are more than 300 chiGPS-
GLONASS receivers which data shared in Internet.specialized program complex for GLONASS data to be
processed to gain geophysical information is nee@edh a complex was created and tested in ISTHRA&S.
Methods and algorithms of the complex and its mgstesults as well as key points of GLONASS daid their
difference from GPS data are presented in thisrteppbe work is supported by the RFBR grant 10-0%43, the
Russian Federation President GrMit-2194.2011.5 and the Ministry of Education and &wmgeof the Russian
Federation (project 14.740.11.0078).

PA3BPABOTKA YEPEHKOBCKOI'O TEJIECKOIIA JJIs1 SIKYTCKOM YCTAHOBKM IIAJI
A.A. UBanos, JL.LB. Tumodeen

WHcrutyt kocMmodusnueckux nccnenoanuii u aspoHomun uM. F0.I'. Ilapepa CO PAH, fxyrck, Poccus
bananasheaven@yandex.ru

DEVELOPMENT OF THE CHERENKOV TELESCOPE FOR YAKUTSK EAS ARRAY
A.A. lvanov, L.V. Timofeev

Yu.G. Shafer Institute of Cosmophysical ResearchAgronomy SB RAS, Yakutsk, Russia

B aTOM moKITajze paccMaTpuBaeTCs METOJ ICTEKTHPOBAHUS YEPEHKOBCKOTO CBETA, M3y4aeMOro IMHPOKHMH at-
mochepubivu auBHaME (LLIAJT) kocmuueckux srydeii (KJI), U3/105KeHBI €M M 3a1a4d IPOEKTa Pa3pabOTKH HOBBIX
YEPEHKOBCKHUX TEJIECKOIIOB, KOTOphIe OyayT pabotath B coctaBe Skyrckoi yctaHoBku IIIAJI, B cpaBHEHHH C CyIIIe-
CTBYIOIIMMH MPOEKTAMH. B OCHOBE MPOEKTA JICKUT Hes TPUMEHEHUS YEPEHKOBCKHUX TEJIECKOIOB, UCIIOIB3YEMBIX B
raMMa-acTPOHOMMH, aJaNTHPOBAHHBIX K oGmactu sHepruii Beime 10" 5B, paGoTAarOmMX COBMECTHO C HA3eMHOM
ycranoskoil 1ITAJI. MozaenupoBaHue yriioBOro M BPEMEHHOTO pachpeleeHus YePEHKOBCKOTO CHIHANAa OT JIMBHS
NPEICTAaBIEHO 31€Ch I TOTO, YTO0BI IaTh MPEACTABICHHE O BO3MOKHOCTH MaeHTH(GuKanuu yactur KJI, nauimu-
pyrouux IIAJI. B pesynbraTe BHINOJIHEHUS NMPOEKTA OYAET CO3MaH KAYECTBEHHO HOBBIM NMPHOOp IS U3YUEHHUS
[IAJT — nuddepeHnanbHEIA IETEKTOP YEPEHKOBCKOTO CBETA C KPYTOBBLIM 0030pOM, PACIIUPAIONINA BO3MOKHOCTH
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n3ydeHust MmaccoBoro cocraa KJI ¢ momomrsio Sxyrckoii yctaHoBku IITAJI. PaboTsl Haj TeMEeCKONOM HAaXOATCS Ha
CTau¥ CO3IaHUS MPOTOTUIIA B OTPAOOTKH METOANKH N3MEPEHHH € yIETOM BCEX OCOOCHHOCTEH MPOEKTa.

In this presentation an atmosphere Cherenkov tightction technique is considered and existeneptajand
the planned ones are compared. The fundamentalsdeaise reduced in size Cherenkov telescop¢atbaised in
gamma astronomy at energy range aboveeM) which operates simultaneously with ground Esie Air Shower
(EAS) array. Simulations of angular and time disition of Cherenkov light EAS signal are preseritetk to in-
troduce possibilities of identification of initiaty primary particles.

As a result of the given work we are planning teate a novel device for EAS investigation — a déff¢ial Che-
renkov light detector with the round field of viencreasing abilities of Yakutsk EAS array to resbanuclear
composition of cosmic rays.

The telescope is being constructed according tohaltacteristics of the project.

OPTAHU3ALNS HEITPEPBIBHBIX PI3MEP}EHHI>1 MATHUTHBIX BAPUATIMI
HA KOPJOHE BAUT'A3AH AJITAUCKOI'O 3AITIOBEJJTHUKA

A.JO. I'Bo3napes, A.1. bakusino, A.A. beres, E.O. Yuaiikun

I'opHo-AnTaiickuii rocy1apcTBeHHBIM yHUBEpCUTET, ['opHO-AnTakick, Poccus
evgeniy_uch@mail.ru

CONTINIOUS REGISTRATION OF MAGNETIC VARIATIONS
AT BAYGAZAN LOCATED IN THE ALTAY BIOSPHERE RESERVE

A.Yu. Gvozdarev, A.l. Bakiyanov, A.A. Betyov, E.OUchaykin
Gorno-Altaisk State University, Gorno-Altaisk, Rigss

C 03.12.2009. nHa Asnrae Havaia HEMpPEPbIBHYIO peructpamnuio DHZ-sapuariuii MarHuTHOTO 1MOJIST 3eMJITH HOBast
reoMaruuTHas craHuus baiirazan (BGZ). Cranmms pacrioyio)keHa Ha TEPPUTOPUH AJITACKOro roCyAapCTBEHHOIO
NPUPOIHOro OHOC(HEPHOro 3armoBeAHNKa Ha KopaoHe Baiirasan (Tenenkoe o3epo, 51° 45.596N, 87° 25.916E) u
yJaneHa OT MPOMBIIUICHHBIX PAHOHOB U TPAHCIOPTHBIX MAaruCTpaleid, YTO MO3BOJISET MOJIy4aTh 3alHCH C OYCHb
uuskuM yposHeM tryma (0.01uTon). Hudposas maranToBapuanonnas cranius «Ksapu-3EM» ycraHoBIlIeHa B Ba-
PHAIMOHHOM MaBUJIbOHE, U3TOTOBJICHHOM M3 HEMarHWUTHBIX MarepuanoB. [is Hee ObuT pa3pabortan unuppoBoii pe-
rucTparop Ha ocHoBe 16-6utHoro konrpoiuepa PIC24HJ128GPPerucrpanust Tpex KOMIIOHEHT MarHUTHOTO TOJISt
U TeMIiepatypsl npousBoauTcs ¢ yactotoit 5 I'u Ha MMC/SD-puneni-kapTy eMkocTbio 2 I'6, Kaxaas 3amich siBiseT-
sl pe3yJIbTaTOM yCpelHeHus aecsti 3amepoB. [lonHoe norpedienue cuctemsl okoiio 4 Br. Ha cranimu ucnonb3yror-
sl MacCHBHAsI CUCTEMa TEPMOCTaOMIM3AIMU U SHEProcuCTeMa Ha OCHOBE COJIHEUHBIX OaTapeil M BeTporeHeparopa.

Since 03.12.2009 a new geomagnetical station BaygdBGZ) started continuous registration of DHZ-
variations at Altay. Station is placed on the teryi of the Altay Biosphere Reserve (cordon Baygaz4° 45.596N,
87° 25.916 E) and is removed from industrial facilities amdnisportation routes. Digital quartz magnetometer
«Quartz-3EM» have been installed in variation Hutanmagnetic materials. A new digital recorderdaasn 16 bit
controller PIC24HJ128GP have been designed by Rablaboratory of Gorno-Altaysk State Universityedistra-
tion of D,H,Z — components with low noise amplity@01 nT) and temperature possesses at frequériciip on
a removable MMC/SD flash memory card of 2 GB cafyaeiach record is the result of 10 measuremersaging.
Power consumption of the whole system is about #swaperating temperature range of recorder is.—~4%0° C,
one for block amplifiers is —10...+50° C. Passiveteysof thermal stabilization and solar and wind posystems
are used at station.

OIIEHKA ITAPAMETPOB BHEIITHE NOHOC®EPHI
1O JAHHBIM PAJIAPA HEKOI'EPEHTHOI'O PACCESIHUS M T13C,
TMOJYYEHHOT'O CUCTEMOM GPS

A.C. Xaouryes, b.I'. llInbineB

HuctutyT comneuno-3emuoint Gusuku CO PAH, Upkytck, Poccust
hodbit@mail.ru

ESTIMATING PARAMETERS OF THE OUTER IONOSPHERE FROM DATA OF
INCOHERENT SCATTER RADAR AND TEC GPS

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

B pabote nccnenyrorcs Bapualuii napaMeTpoB BHELIHEH HOHOC]EpPHI MyTeM COBMECTHOTO aHaIM3a AaHHbIX Mp-
KyTCKOTO pajapa HEKOTEePEHTHOTO PACCESIHHS U MOJIHOTO ANeKTpoHHOro conepskanus ([19C), moayuyeHHOro npueM-
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HUKaMM HaBHUTAIMOHHOW CITyTHHUKOBOW cucteMbl GPS.B kauecTBe aHAIMTHYECKOTO OMHCAHUSA HCIOIB3YETCS MO-
TU(GHUIUPOBAHHAS MOJEC/b IPOCTOTO CJI0S, B KOTOPOH YYTEHBI TUHAMHUYECKHE IMPOIECCHI, CBSI3aHHBIC C HEHTpalib-
HBIM BETPOM, a TaKXKe IapaMeTphl MEPEXOAHOW 00JacTH MEXIy aTOMapHBIM KHCIOPOIOM M mpoToHochepoii. Ha
OCHOBE TAaHHOW MOJENH TPOBEACHA OLCHKA BKJIaa IOJHOTO 3JEKTPOHHOTO COAEPIKAHWS MPOTOHOCHEPHI B 0OIIce
II3C GPS,a Ttakxe Bcclie0BaHa AMHAMUAKA TPAHMIIBI IEPEX0aa O'/H". TlokazaHo, YTO OTHOCHTEBHBIH BKJIAM TIIa3-
Mmochepsr B odrree [TIC moxer cocrasisith 6osiee 30 %u H0DKEeH yIuThIBaTHCS MpH aHam3e Bapuarmii [19C GPS.

The investigation of the top side ionosphere patarady the data of the Irkutsk incoherent scaiteradar and
Total Electron Content (TEC) have been done inwusk. TEC is obtained by the Global Positioningsteyn re-
ceiver. The modificated model of simple layer igdigor analytical description. This model takesoart of dy-
namic process which connect up neutral winds and charactesigifcthe transition zone between atomic oxygen
and protonosphere. On the basis of this modelcaéhé&ibution of the protonosphere TEC in the gein@®C) GPS
has been estimated. And the dynamic of the tramsitoundary QH" has been researched. The relational contribu-
tion of the plasmasphere in general TEC is alloteeshake up more 30 % and it has to take accoutiteofnalysis
variations TEC GPS.

UCCJIEJOBAHUE BAPUAIIAN TAPAMETPOB HOHOC®EPHOT O CJIOA F2
HA OCHOBE JAHHBIX 75-IETHEI'O MOHUTOPUHT'A
HA TOMCKOU HOHOC®EPHOU CTAHIIUA

P.K. XautoB, A.-H. bopucesunu, C.A. Konecuuk, A.I'. Konecuuk

ToMckuil rocynapcTBeHHbIN yHUBEepcHTET, ToMck, Poccus
hrk@mail.tsu.ru

STUDY OF VARIATIONS IN THE F2-LAYER PARAMETERS WITH THE USE OF 75-YEAR
MONITORING DATA PERFORMED AT TOMSK IONOSPHERIC STAT ION

R.K. Khaitov, A.N. Borisevich, S.A.Kolesnik, A.G. Kolesnik

Tomsk State University, Tomsk, Russia

Lensio pabGoTHl ABISETCS TOATBEPIKACHUE Ha psiae NaHHBIX Tomckoil nonochepuoit cranmuu (TUC), Bioya-
IOIIEM MOJHBIX IecTh 11JIeTHUX LUKIIOB COJHEYHON aKTHBHOCTH, OCHOBHBIX 3aKOHOMEPHOCTEH JOITrOMepUOHBIX
Bapualurii mapaMeTpoB CPEeIHEIIMPOTHOH HOHOC(EPHI, TOATBEPKICHUE 3aBUCUMOCTH 3JICKTPOHHOM KOHIIEHTPAIUU
obnactu F2 nonocdepst ot conneunoit akruBHoctu (CA) u pacuer kK03()(DUIIMEHTOB KPOCCKOPPEISIIIUK U perpec-
CHH.

B pesynbrate ananm3a nanHbIx Tomckoi noHocdeproii cranuuu 3a nepuoxn ¢ 1936mno 2010r. nmomydeHs! cie-
JYIOIIME PE3YJIbTATHI:

1. TToka3aHo, 4TO B KaueCTBE OCHOBHOW XapaKTEPUCTUKU MPU MPEACTABICHUU JAaHHBIX B MHUPOBYIO 0a3y JnaH-
HBIX MOT'YT UCIIOJIb30BaThCSI CPETHEMECAYHBIC 3HAYCHUST KPUTUICCKUX YaCTOT.

2. YCTaHOBIICHO C HCIIOJB30BAHMEM KPOCCKOPPEIIILIHOHHOTO aHallN3a 3ala3/iblBaHIe PEaKld HOHOC(Ephl Ha COJI-
HEYHYIO aKTUBHOCTB C 3aJIEPIKKOM B Tpoe CyTOK, Koddduiment koppessiiun mexay foF2 u W pasen 0.73.B nepsom
MPUOIIMKCHAH PETPECCHsI XOPOIIIO OIKUCHIBACTCS MapaboIIoi, HEMMHEHHOCTh CoOXpanseTcs 10 3Hauenuit W=50-75.

The aim is to confirm the data on the number of Skmonospheric station (TIS), which includes a &il 11-
year cycles of solar activity, the basic laws afgderm variations in the parameters of mid-lattudnosphere,
confirmation of the dependence of the electron itierad the ionosphere F2 region of the solar attiy5A) and
calculating the crosscorrelation and regression.

As a result of data analysis Tomsk ionospheridastdbr the period from 1936 to 2010 produced thieofving
results:

1. It is shown that the main characteristic of presgnthe data in the global database could be usmthiy
averages of critical frequencies.

2. Set using Crosscorrelation analysis, the delayoresp of the ionosphere on the solar activity wittekay of
3-th day, the correlation coefficient betwegh2 andW is equal to 0.73. In a first approximation, regies is well
described by a parabola, linearity is preservetbuymlues ofW=50-75.

HABJIIOJIEHUSI YMEPEHHON NOHOC®EPHOM BYPH 20-215THBAPS 2010r.
HA XAPBKOBCKOM PAJAPE HEKOT'EPEHTHOI'O PACCESIHUSA
N.®. lomuun, C.B. XaputoHona, JI.®M. YepHorop

Wucruryt nonochepst HAH n MOH Vkpaunsl, XapbkoB, YkpanHa
iion@kpi.kharkov.ua

OBSERVATION OF THE MODERATE IONOSPHERIC STORM WITH KHARKIV INCOHERE NT
SCATTER RADAR ON 20-21 JANUARY 2010
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I.F. Domnin, S.V. Kharitonova, L.F. Chernogor
Institute of lonosphere NAS and MES of Ukraine, Kdina Ukraine

[IpuBeneHsI pe3ynbTaThl aHAIM3a BapHAIK MapaMeTPOB T€OKOCMHYECKON TUIa3MbI B TIEPHO]] BECbMa YMEpEH-
Hoi MarautHOU Oypu 20—21suBaps 2010r. HabnaroaeHus: IPOBOIMINCH C IIOMOIIBIO Pagapa HEKOTEPEHTHOTO pac-
cessHUsT B XapbkoBe. MarHuTHast Oypsi COMPOBOKIAIACH MOHOC(HEPHBIM BO3MYIIICHHEM C OTPHUIATEIbHOW (ha3oHu.
HaiineHbl KOMTHMYECTBEHHBIC MIOKA3aTENIM HOHOC(PEPHBIX BO3MYIICHUH. Ha OCHOBE KOHIIGHTPAILUH JJICKTPOHOB, TEM-
MepaTyphl ANEKTPOHOB M MOHOB, a TAKXKE CKOPOCTH JBHKCHHUS IIa3Mbl IIPOBEACHO MOJCIHMPOBAHUE MPOIIECCOB, CO-
ITyTCTBOBABIINX MarHUTHOW Oype.

[IpencraBneHsl pe3ynbTaThl CPaBHUTEIHHOTO aHAM3a IMapaMeTpoB MaHHOH Oypu ¢ mapamerpamu 0OJee CHIIb-
HBIX TCOMArHUTHBIX OYpPb, KOTOPBIC OTIMYAIOTCS [0 HHTCHCUBHOCTH U XapaKTEPy MPOXOKIACHUS.

Analysis results of variations of ionospheric plasparameters for the highly moderate magnetic swridanu-
ary 20-21, 2010 are presented. The observations peformed out by the Kharkiv incoherent scatéetar. The
magnetic storm was accompanied by ionosphere stdtimnegative phase. Numerical indices of ionosplyzer-
turbations are received. The modeling of procesgkih had accompanied to magnetic storm, is chwig on the
base of the electron density, the temperatureestreins and ions and also the velocity of plasmeimgo

Comparative analysis results of the parameterBeoptesent storm with parameters of more stronghggaetic
storms, which differ in the intensity and the pagstharacter, is presented.

NOHOC®EPHBIE MPOLECCHI B TEYEHUE 3UMHET'O COJTHIECTOSIHUSI 2010r.:
PE3YJIbTATBI HABJIIOJEHNU HA XAPBKOBCKOM PAJAPE HEKOTEPEHTHOI'O PACCESIHUSA

N.®. lomuun, M.B. JIsmenko, C.B. Xapuronona, JI.®. YepHorop

WuctutyTt nonochepst HAH 1 MOH VYkpaunsl, XapbkoB, YKkpanuHa
iion@kpi.kharkov.ua

IONOSPHERIC PROCESSES DURING THE 2010WINTER SOLSTICE
OBSERVATIONAL RESULTS WITH KHARKIV INCOHERENT SCATTE R RADAR

I.F. Domnin, M.V. Lyashenko, S.V. Kharitonova, L.F.Chernogor
Institute of lonosphere NAS and MES of Ukraine, Kding Ukraine

IpeacTaBiensl pe3yabTaThl UCCIENOBAHUS BapHAIlMid OCHOBHBIX IAPAMETPOB FEOKOCMHUYECKOM IUIa3Mbl (KOH-
LHCHTpAlUN 3JICKTPOHOB, TEMICPATYPhI 3JICKTPOHOB U I/IOHOB) B IE€prUOJ 3UMHETO COJTHUCCTOAHUSA 2010r. Ha (1)336
pOCTa COTHEYHOM aKTUBHOCTH T0 JAHHBIM XaphKOBCKOTO pajapa HEKOTEPEHTHOTO paccesiHus. BBIIBIEHB 0c0OeH-
HOCTHU IOBCACHUS MapaMeTpOB re0KOCMHYECKOH IUIa3MEI B yKa3aHHLIﬁ nepuona.

BrImosTHEHBI TEOPETUIECKUE pacdeThl MapaMeTpoB (PU3MUECKHX MPOIECCOB B MOHOC(EPE B MEPHOJ 3UMHETO
COJIHIIECTOAHUA. HpeI[CTaBHeHLI PE3yJabTaThl CPABHUTCIILHOI'O aHaJIu3a BapI/IaHI/Iﬁ napaMeTpoB reokocMoca B 3UM-
Hui epron Ha (azax pocra 2310 u 2410 [UKIOB COTHEYHON aKTHBHOCTH.

The research results of variations of primary gaospplasma parameters (electron density, elecmdnian
temperature) during the winter solstice 2010 ondase phase of solar activity are presented anedbais the
Kharkiv incoherent scatter radar data. The behaljoeculiarities of geospace plasma parameteriseirappointed
period are revealed.

The theoretical calculations of parameters of ptajgprocesses in the ionosphere during the wirtistise are
performed. The results of comparison analysis ospgace parameters variations in the winter periodse phase
of 23" and 24 solar activity cycles are presented.

CYBABPOPAJILHBIE YHY-BOJIHBI B CEKTOPE HOHOC®EPHOM BYPH:
CBOWCTBA M BO3MOXXHOE BJIUSHUE HA HOHOC®EPY

M.A. Yeananos, H.A. 3oyi0Tyxnna

HuctutyT comneuno-3emuont ¢usuku CO PAH, Upkytck, Poccust
max_chel@list.ru
SUBAURORAL VLF WAVES IN THE IONOSPHERIC STORM SECTOR :
PROPERTIES AND POSSIBLE IMPACT ON THE IONOSPHERE

M.A. Chelpanov, N.A. Zolotukhina
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia
Mo nanupM cranumii 21010 reoMarHNTHOrO MepUAMaHa Uccile0BaHa IPOCTPAaHCTBEHHO-BPEMEHHAsT HBOIIOLIUS
NOJISI BHICOKOLIMPOTHBIX reoMarHuTHBIX YHY-konebanuii B Xo/1e MarHUTHBIX cynepOypb B Hosiope 2004 r. Pac-

CMOTpEHHI siBJIeHHs ¢ nepuogamu Oonbire 120 ¢, riaBHbIM 00pa3oM KBa3MMOHOXPOMAaTHYECKHE KojeOaHus auana-
3oHa Pc5 (150-600c). B ananu3upyembIx COOBITHUSX OHH BO3HHKAIM MPU B3aUMOJCHCTBUH MarHHUTOC(EpHI ¢ pas-
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pbIBaMHU U BHICOKOCKOPOCTHBIMHU OOJIACTSIMH COJTHEYHOTO BeTpa. Bpems npuxoja resrocdepHbix HeO0JHOPOIHOCTEH
K Maraurocdepe 3eMin Onpeaessioch Mo qaHHbM KocMmudeckux anmaparoB ACE u WIND u yTodHsuiocs mo BHe-
3anHbM uMmIyibcaM (S|) u BHezanHbiM Hadanam Oypb (SSC).YcTaHOBIEHBI IPOCTPAHCTBEHHO-BPEMEHHBIE COOT-
HOIICHHUS MeXIy xapakrepuctukamu YHU-BoIH, aBpOpaibHBIX 3JIEKTPOIHKETOB W HOHOC(HEPHBIX BO3MYILECHHUH,
HAOJII0TAaBITUXCS OJHOBPEMEHHO Ha PACIIOJIOKEHHBIX OJM3KO MarHUTOCHEpHBIX U HOHOCHEPHBIX CTaHIUAX. PaboTa
BBIMOJIHEHA ITPpH Noaaepkke rpanta POOU 11-05-00908.

The spatial-temporal evolution of the field of hilglitude geomagnetic ULF-oscillations during Nowesn
2004 magnetic superstorms is investigated. Wezatildata from the 210 geomagnetic meridian chain of
observatories. Phenomena with periods of more fi#dhs are considered. The main attention is gieequasi-
monochromatic oscillations in the Pc5 range (150-8). In the analyzed events they occurred durlmg t
interaction of the magnetosphere with shocks amnidtaspeed domain of solar wind. Time of arrivahefiospheric
irregularities to the Earth's magnetosphere arerohéhed from the ACE and WIND spacecraft data amected
using a sudden impulse (Sl) and storm sudden coreneents (SSC). Space-time relations are evaluataebn
the characteristics of ULF waves, auroral electsognd ionospheric disturbances simultaneouslyrebdeat the
closely spaced magnetospheric and ionospheriostati he work was supported by RFBR grant11-05-8090

BJIMAHUE MAT'HUTHBIX BYPb HA PACITPOCTPAHEHHUE
KOPOTKUX PA/IMOBOJIH

B.B. Uyes, B.A. UBanoBa, U.I'. bpbinbko, U.H. llogaenbckuii

Wueruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
moshkova@iszf.irk.ru
INFLUENCE OF MAGNETIC STORMS ON PROPAGATION OF HIGH -FREQUENCY RADIO WAVES

V.V. Chuyev, V.A. Ivanova, |.G. Brynko, I.N. Poddesky
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

HcenenoBanne OKOJIO36MHOTO KOCMHUYECKOIO HMPOCTPAHCTBA B IOCICAHUE NECATHWICTUS IPEICTAaBIAET OIPOM-
HbII HAY4YHBIA U TPAKTUYECKU nHTEpec. Hauano kocMudeckoit 3pbl 1aj10 TOTYOK Pa3BUTHIO CITYTHUKOBBIX CHCTEM,
CHCTEM CBSI3U, MWJIOTHPYEMBIX KOCMHYECKHX allllapaToB, JJICKTPOHHBIE KOMIIOHEHTHI KOTOPBIX IOABEPKEHBI BO3-
JICWCTBHIO MarHUTHBIX Oypb. PaboTa KOCMUUECKHX CUCTEM 3aBHCHUT OT COCTOSHHS CPEJIbI, M 3TO COCTOSIHUE HE00XO0-
JMMO TpOrHo3upoBath. C MOMOINBIO PaJHO30HAMPOBAHUS B KOPOTKOBOJHOBOM JIMara3oHE MOKHO IPOBOIMTH
Ha3eMHbIE NCCIIEOBAHHS COCTOSHUS HOHOC(hEphl 3eMIIM BO BPEMsI MArHUTHBIX OYpb.

B pabore wuccnenylorcst BapHalun MaKCHMallbHBIX HAOJI0JAaeMbIX YacTOT, 3apETMCTPUPOBAHHBIX Ha Tpaccax
HaKJIOHHOTO 30H1upoBaHus Maragan—Topsl 1 Hopriibck—Topbl Bo BpeMst IByX MarHUTHBIX Oypb 24 centsiops 2006
r. u 13 mapra 2007T. [IpoBoauTCSl CpaBHEHHE CO CIIOKOHHBIMU T€OMarHUTHBIMH YCIOBUSMHU. BuIsBIsIIOTCS 0cO0OCH-
HOCTH BapHaliii KPUTHYECKUX 9acTOT F2-00macTit noHOC(EPBI BIOJIb HCCIEAYEMBIX TPACC BO BPEMS JaHHBIX OYpb.

Studying of near-Earth space during last decadessofreat scientific and practical interest. Spa@ebegin-
ning stimulated the development of satellite systezommunication systems, manned spacecrafts, wefeckronic
components are influenced by geomagnetic stormsraiipn of space systems depends on environmeditizon
It is necessary to predict this condition. Usinghhfrequency radiosounding it is possible to camuyground inves-
tigations of Earth ionospheric condition during gegnetic storms.

In this work we study variations of maximum obserfequencies recorded over oblique-incidence siogngplaths
Magadan—Tory and Noril'sk—Tory during two geomagmetorms on September 24, 2006, and March 13,.2007
Comparison with quiet geomagnetic conditions igiedrout. Peculiarities of F2-region critical frexqeies varia-
tions over both investigated paths during thesen®iag storms are revealed.

BO3BYXJIEHUE MATHUTOC®EPHOI'O MI'I-PE3OHATOPA
HEYCTOMYUBOCTHIO KEJIbBUHA-TEJILMI'OJIBIIA HA MATHUTOIIAY3E

B.A. Maz3zyp, JLLA. Yyiiko

Wueruryt conneuno-3emuoi pusnkn CO PAH, Upkyrck, Poccus
ninesmartcats@yahoo.com
EXCITATION OF MAGNETOSPHERIC MHD-RESONATOR
BY THE KELVIN-HELMHOLTZ INSTABILITY IN THE MAGNETOP AUSE

V.A. Mazur, D.A. Chuiko
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B paMkax oHOMEPHO-HEOAHOPOTHOM MOAEITH MarHUTOC(EPHI M MpHUJIeTaloniel K Hel 00JaCTH COJTHEYHOTO BET-
pa aHATMTUYIECKH HCCienoBaHa HeycToHunBoCTh KenbBuHa—I enbmronbia. [lokazaHo, 9To Hamu4re B MarHuToche-
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pe MI'JI-pesonaropa (00ycaoBIeHHOE €€ HEOAHOPOJHOCTBIO U CKAYKOM MapaMeTPOB CPe/bl HA MarHUTOIAY3¢e) pe-
LIaloIMM 00pa3oM CKa3bIBaeTCs Ha CBOMCTBax HeycroiuynBocTu. KonebGaHusi cucteMbl 00pa3yloT TUCKPETHBIN
Habop coOcTBeHHBIX MO. [loyydeHbl aHAIMTHYECKUE BBIPAXKCHUS IJISI YaCTOTHl U MHKPEMEHTa HEYCTOWYHMBOCTH
KaX10¥ MOABI U I q)yHIKL}I/u?I, OMMCHIBAIOLIUX €€ MPOCTPAHCTBEHHYIO CTPYKTYpy. Bce 3TH BenuuuHbI Kak OT Hapa-

METpa 3aBUCAT OT (QN = kIVW — JOIIJICPOBCKOI'0 CABUTI'a YaCTOTHI. Kamuaﬂ MOoAa UMECT IO MapaMeTpy Wy HIDKHUH

nopor HeyCTOﬁ‘IHBOCTH u OCTpLIﬁ MAaKCUMYM MHKPEMCHTA Ha COOCTBEHHOI 4acTOTe MaI‘HI/ITOC(I)epHOI‘O pe3oHaropa.
PaCCMOTpeHLI TpH Clry4as: 0,HHOp0Z[HLII7[ BETEP, BETCP, B KOTOPOM CKOPOCTH 3BYKa IPpH YAAJICHUU OT MarHUTOIIAay3bl
pacTeT, U BETCP, B KOTOPOM OHA MmaaacT.

Kelvin-Helmholtz instability is analytically investigated imetframes of model of one-dimensionally inhomoge-
neous magnetosphere and adjacent area of solar wind. Presencanefostteric MHD-resonator (formed by in-
homogeneity of magnetosphere and the jump of plasma parametéhe magnetopause) is shown to have large
effect on the instability properties. The system is shtoamave discrete set of eigenmodes. Analytic expressions for
frequency and increment of each mode arlelobtained, as are figritté determine spatial structure of the modes.

All these values depend on parametgy = k,\,, — the Doppler shift. Each mode has lower instability ttokesh
depending on parametey, and a sharp peak of the increment on the eigenfrequenkyg afdgnetospheric resona-

tor. Three cases are considered — uniform solar wind, soldrwith sound speed increasing with distance from the
magnetopause, and solar wind with decreasing sound speed.

HOCJIEAOBATEJIBHOCTDb OCHOBHbBIX TIPOLHECCOB CYBBYPHU
B XOJE CYIIEPBYPH 29.10.2003.

A.A. llleiidaep, M.B. Tosouxko, B.M. Mumun

HuctutyT comneuno-3emuoint gusuku CO PAH, Upkytck, Poccust
alena@iszf.irk.ru

SEQUENCE OF MAIN PROCESSES OF THE SUBSTORM
DURING THE SUPERSTORM OF 29 OCTOBER 2003

A.A. Sheyfler, M.V. Tolochko, V.M. Mishin
Institute of Solar-Terrestrial Physics SB RAS, Irkutskisfla

PabGota noceseHa yHUKaJIbHOMY N0 YPOBHIO BO3MYILIEHHOCTH coOBITHIO — cynepOype 29 oktsaopst 2003r. ¢
UHIEKCOM A Ema>4000HTa. B xozxe 3T0r0 cOObITHS AaTYNKH MHOTUX NMPHOOPOB Ha CITyTHHKAX BBILLIN U3 CTPOS,
MOATOMY CKOJIbKO-HHOY/Ib IIOJIHOE OIMCAHWE HAa3BaHHOW cynepOypu OTCYTCTBYET B JMTeparype. B cBsizu ¢ 3TuM MbI
HCIIOJIb30BANIM TEXHUKY WHBepcud Maraurorpamm (THUM), coszpannyro 8 UC3®. C marom 1-5MuH GbUI BHIYKCIIEH
Ha0Op OCHOBHBIX MapaMETPOB IIOOATBHBIX YJEKTPOTUHAMHIESCKHX MPOIECCOB B CHCTEMe HOHOC(epa—MaraHuTocdepa
1 BBIMTOJHEHO MOJYKOJIMYSCTBEHHOE OMMCAHME Pa3BUTHs 3THX mporeccoB B maTepBaie 4—9 UT 29.10.2003. ITo-
JIy4eHHBIE PE3yJIbTAaThl CONIOCTABIICHBI C OXKHUAAEMBIMH 110 CYIIECTBYIOIIEH TEOPUH MarHUTOCHEPHBIX OYpb.

This work is dedicated to the disturbance event — super€dotober 29, 2003 with a unique high level of index
AE.>4000 nT. During this event, sensors of many instrumemtsatellites were out of order. Therefore a more
or less complete description of the named superstorm is dhdéatliterature. In this regard, we used the the mag-
netogram inversion technique, MIT method that was creaté®TP. With the steps 1-5 minutes, the set of basic
parameters of the global electrodynamic processes in theploer@smagnetosphere was calculated and a semi-
guantitative description of these processes in the inter@U4+ 29.10.2003 was performed. The results have been
compared with those expected in the current theory of maghetasgtorms.

JITUHAMUKA MATHATHOT'O ITOTOKA JTOJIEM XBOCTA MATHUTOC®EPHI 3EMJIN
B XOJE CYIIEPBYPH 29.10.2003.
A.A. llleiidaep, M.B. Tosouko, B.M. Mumun

HuctutyT comneuno-3emuoint gusuku CO PAH, Upkytck, Poccust
alena@iszf.irk.ru

MAGNETIC FLUX DYNAMICS IN TAIL LOBES OF THE EARTH'S MAGNETOSPHERE
DURING THE SUPERSTORM OF 29 OCTOBER 2003
A.A. Sheyfler, M.V. Tolochko, V.M. Mishin
Institute of Solar-Terrestrial Physics SB RAS, Irkutsksfla
MarHuTHBIHN TOTOK JTOJIEN XBOCTa OMpEIENsieT 3HaUeHHE ITOTOKA 3JIEKTPOMArHUTHOM SHEPTHUH, TIOCTYIIAIOIIETO B

reoMarHuTocqepy M3 COTHEUHOTO BeTpa. Bompoc o muHEHHOM Wil HenmuHeWHOM pocte W mpu yBeTHYeHNH aKTHB-
HOTO 3JIEKTPUIECKOTO TIOJISl COJTHEYHOTO BeTpa E., akTmBHO 00CyXmaeTcs B auTepatype, HO IMoKa He permreH. Hampu-
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Mep, 1o gaunev lyxtaroi u ap. (2009)W yeenuunpaercs muneiino va ~610° B6 ¢ pocrom Ey, Ha kaxsie 5 MB/v,
Torma kak cormacuo Jlomern (2009)86musu yposus 1010° B6 nactymaer Hachimenue .

B craresx, ony6nukoBaHHbIX B mocineanue 10 set, onucaunsl 6ypu B nuanazone E,<5 mMB/M. B otinmune ot
9TOrO MbI HCHOJIB30BaIK JaHHbIe Mo cynepbype 29.10.2003. ¢ makcumasbHbIM 3HaueHHeM Ep>10 MB/M. Ananus
BBITNIOJIHEH Ha ocHoBe Metona THM, cozgannoro B UC3®d, koTopsblii no3BossieT onpenesiath 3Hadenus Y Ha ocHoBe
KapT MPOJOJIBHBIX TOKOB, MOJIy4aeMbIX ¢ maroM ~1 MuH u norpemnoctsio nopsaka 10 %.Hamm nannsle noarsep-
JIAIOT HACKIeHHe Ha yposHe W21.2510° B6 npu E>5 MB/M.

The tail lobes magnetic flu¥ determines variations of the electromagnetic energy fluxiegtato the Earth’s
magnetosphere from the solar wind. However, there are contoadidti literature on linear or nonlinedrgrowth
with an increasing of the solar wind active electric field For example, Shukhtina et al. (2005) had found a linear
dependence 0¥(E.), whereW is increased linearly by +80® Wb with growth ofE,,, by each 5 mV/m, but accord-
ing to Lopez (2009) near level M0° Wb atE,.<5 mV/m saturation of’ takes place.
In all above papers, the storms in the raBge5 mB/m were investigated. In contrast, we used the 29.10.2003 su
perstorm data witl® ,,>10 mV/m. The analysis is performed on the basis of Méfhwd that is created in the ISTP
and allows determining th¢) values by using the maps of the field-aligned currents thi¢ steps 1 minute and
errors ~10 %. Our data support the saturatidizt.2510° Wb andE,=5 mV/m.

BAPUAIINY HEUTPAJIHOT'O BETPA B CPEJHUX IIUPOTAX HA BBICOTAX F2-CJ1OS1
HOHOC®EPHI B IIEPNOJ HU3KOU COJITHEYHOU AKTUBHOCTH

A.A. Illep6akoB, A.B. Measenes, /I.C. KymHapes

HHCTUTYT comHeuHO-3eMHOM pr3uku, MpkyTck, Poccust
scherbakov@iszf.irk.ru

VARIATIONS OF NEUTRAL WINDS IN THE F2 LAYER AT MIDDL E LATITUDES DURING
LOW SOLAR ACTIVITY

A.A. Shcherbakov, A.V. Medvedev, D.S. Kushnarev
Institute of Solar-Terrestrial Physics SB RAS, Irkutsis&ta

B wuccienoBanusx QyHmaMeHTaIbHBIX MpoOieM (QHU3MKU HOHOC(hEPHl BCeraa OONbIIOC BHUMAHHE YACSIOCH
JIAHHBIM HAOJIIOICHUI B TTEPUOJIBI HU3KOW COTHEYHOW aKTUBHOCTHU. J[JTUTEIEHOE «CITIOKOWHOE» COCTOSTHIE noHOC(he-
PHI AaeT BO3MOYKHOCTD YTOUYHUTH CYIIECTBYIOIIHNE MPEACTABICHUS O PETYISPHBIX CYTOYHBIX U CE30HHBIX BapHAIHIX
(honoBoro HeltpanpHoro Berpa. Ilepron 2008—2009r. ¢ 3T0# TOYKHM 3pEHMSI CTal YHUKAJIBLHBIM B HCTOPHH arllla-
paTHBIX HAONIOACHMHA, WHTEPBAI KpaliHe HU3KON akTuBHOCTH COJHIIA OXBATHJI BCEe CE30HBI rona. IIpoBencHHbIE B
STOT HEPHUOJ CEPHH UINTENHHBIX HEMPEPBHIBHBIX M3MepeHnid Ha MpKyTcKoM pagape HEeKOTEpEeHTHOTO PACCESHHUS
(UPHP) mo3BoiMIM HaM IOJYYHUTh DKCIIEPUMEHTAIBHbIE JaHHBIE O 3aKOHOMEPHOCTSAX IOBEACHHS MOHOCHEPHBIX
MapaMeTpPoB C BHICOKOW CTATUCTUYECKOHN TOCTOBEPHOCTBIO.

B noknane npencTaBicHO MCCIIEOBAaHUE JJTMHHBIX HEMPEPBIBHBIX PSAIOB JAHHBIX 110 CKOPOCTSIM Apeiida noHu-
3UPOBAHHOM KOMIOHEHTHI TUIa3Mbl BAOJb Jy4ya 3pEHUs pajapa, NpUBEIeHbl pacyeThl CKOPOCTEH HEUTPaAIIbHOTO Me-
PUIMOHATIBHOTO BETpa, a TaKke CKopocTu amOunonspHod maupdy3un Ha BeicoTax F2-crmos. [Ipoanamim3upoBana
CpelHeCcyTO4Has AMHAMHKA [0 ce30HaM roja. [IpoBeeHO cOMOCTaBiIeHHUE C pe3yJibTaTaMu, MOJYyUYEHHBIMH Ha IpYy-
TUX CPEIHEIIUPOTHBIX YCTAHOBKAX HEKOT€PEHTHOIO PACcCesiHUSI, & TaKXkKe C pe3yJibTaTaMi MOJECIUPOBAHMUS.

In studies of the fundamental problems of the ionospheysigs has always paid much attention to the observa-
tional data during the low solar activity. Long "quiet" staf the ionosphere makes it possible to more accurately
assess the current views on the regular daily and seasoiadiovar of the background neutral wind. Period 2008—
2009, from this point of view, was unique in the biigtof hardware observations, the extremely low solar agtivit
interval covered all seasons. Conducted during this peridessef long continuous measurements at the Irkutsk
Incoherent Scatter Radar (IRNR), allowed us to obtain expemndata concerning the behavior of ionospheric
parameters with high statistical certainty. Thus, the rgpedents a study of long continuous series data of tnize
component drift velocities along the radar line ofhsigiven the calculations of the neutral meridionaldaelocities,
as well as the rate of ambipolar diffusion on the heights2 layer, obtained by IRNR at low solar activityipd at
2008-2009. Analyzed the average dynamics in each sehgearoA comparison with results obtained in otiméa-
latitude incoherent scatter facilities, as well as withsimulation results, is shown.
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PE3VJIbTATBI MOHUTOPUHT A TEOMATHUTHBIX MUKPOITYJIbCAITUI
3A IIEPUO/J 1997-2011r.

M.A. SAxumyk, C.A. KojecHuk

Tomckuil rocyapcTBeHHBIN yHUBEpcUTeT, Tomck, Poccust
yma@mail.tsu.ru

RESULTS OF MONITORING OF GEOMAGNETIC MICROPULSATION S FROM 1997 TO 2011
M.A. Yakimuk, S.A. Kolesnik

Tomsk State University, Tomsk, Russia

I'eomMarHuTHBIC MyNbCAIMH TPEICTABISIFOT COOOH KOPOTKOIICPHOIHBIC KOJCOAHMsS T€OMArHUTHOTO TIOJS U Xa-
PAKTEPHU3YIOTCS KBA3HIIEPHOANIECKON CTPYKTYpOM, 3aHMMas AWama30H 9acTOT OT THICSYHBIX IOJIeH repuma oo He-
CKOJIBKUX Tepll. B paboTe paccMaTpHUBarOTCS MUKPOITYJIbCAIIMA T€OMarHUTHOTO 1ol TuoB Pcl—PcS53apernctpu-
poBanHbie B Tomcke B iepuoa ¢ 1997mo 2011r. B pesxuMe HENPEPHIBHOTO MOHUTOPHHTA. C IIOMOIIBIO CIIEKTPaJIhb-
HOW 00pabOTKM OBUIM MONTydeHB! KOJIeOaHWs, U3 KOTOPHIX BBIBISUINCH YCTOHUYMBBIE MHUKPOITYJIBCAIIMA 3a1aHHBIX
TUnoB. M3 4acTOTHI MOSBICHUS MHUKPOITYJIbCALUNA OMPEAENICHO BO3/IEUCTBUE COJIHEYHON aKTUBHOCTH, BPEMEHH CY-
TOK M C€30Ha T0/1a Ha MUKPOIYJIbCAILIIH.

Geomagnetic pulsations represent short-period fluctuatioagyebmagnetic field and are characterized by qua-
siperiodic structure, occupying a range of frequencies flaasand shares of hertz to several Hertz. In work mi-
cropulsations of a geomagnetic field of types Pc1—Pc5, fixdlae city of Tomsk from 1997 for 2011 in a mode of
continuous monitoring are considered. By means of spectreégsing fluctuations from which steady micropulsa-
tions of the set types came to light have been received. fregmency of occurrence of micropulsations have de-
fined influence of solar activity, time of days and a seadgrar on a micropulsation.
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