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JlaHo omMcaHue METOJIUK MOJCIUPOBAHUS. CIEKTPa MOIIHOCTH HOHOC(HEPHOM IUIa3Mbl, OTKIMKA HOHOC(HEPHI C
3alaHHO# (POPMOI CHIEKTpa MOITHOCTH, 30HAUPYIOIIEI0 CUTHANA, a Takxke GopMbl dapareeBckux Bapuanwmii. [Ipen-
CTaBJICHBI PE3YJIbTAThI, TOKA3BIBAIOIINE CTCIICHb TOI'O BIUSIHHSA HA KaYECTBO MapaMETPOB HMOHOCQEPHI, MONTydac-
MBIX B XOJIc BTOPHYHOU 00paboTku currana 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.

BJIUSAHHUE B,-KOMIIOHEHTbI MMII HA ITOJIOKEHUE
U TEOMETPUIO HEUTPAJIBHOI'O CJI0S1 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.I. Gordeev, V.A. Sergeev
St. Petersburg State University, St. Petersburgsidu

[To pesynpraram rnobansHoro MI'/I-monenupoBaHusi UCCIEJOBAHO BIMSIHAE By-KOMIIOHEHTHI MEXIUIAHETHOTO
marautHoro noss (MMII) Ha koHUTypaLHio XBocTa U nojoxeHue HelTpaipHoro cinos (HC). B aByx cuMymsuusx
¢ u3MensemMbM napamerpom B, MMII npu nHamuuuun MMII By=+6 uTn pacuersl nokaszanu Hanpuue OOJBLIMX
cmemennit HC BIob Z-KOOPAMHATHI, 3aBUCAIINX OT 3Haka By-kommonentst MMII (BBepX/BHH3 MPH OTPHLIATEIIb-
Ho#/monoxkuTebHOU By). Benmuuuna cMenieHus 0Ka3anach TAKKe CBsi3aHA CO 3HAKOM U BenmunHoit MMII B,. Awm-
wintyna cvemennii HC 3aBUCHT OT pagnaibHOTO PACCTOSIHUS M YBEIMYMBACTCS C yNATCHUEM OT 3€MJIH, HOCTHUTrast
BennunH mopsaka 2—2.5Rg, Ha paccrosaun X=—30 Rg. O6paborka nannsix cnytHuka Geotailza 1995—-2005.
noareepamia, uro B, MMII oka3siBaeT BimsiHue Ha nosioxerrne HC u HaOrroiaeMble CMEIEHUs JIeKaT B TPaBHITh-
HOM HaIpaBJICHUH OTHOCUTENBHO 3HaKa By-kommonenTst MMII u umerot 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 dependn 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 dependsadial 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

[enbro J0KTaaa SIBISCTCS U3JI0KEHHUE PE3yIbTAaTOB HAOMIOAeHUS 3P PEeKTOB B MOHOC(EpE, 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 OIEpEkKaeT MUPOBOE BpeMst Ha 2 d.

B mMomeHnT Gim3kuit k rimaBHoOU (paze C3 perucTprupoBaIuCh HAKJIOHHBIE OTPKECHUS 30HIUPYIONICH paaTuoBOTHBI
u nuddy3HbIe OTpakeHHs MPAKTUYECKH BO BCEM JHAIa30He 4acTOT M BbICOT. OTMEUEH pPOCT JIeHCTBYIOIIEH BBICO-
ThI, KOTOPBIA B cpeaHeM cocTaBuil okojo 70 kM. 3Hauenue foF2 ymenpmmnocs npubnusurenpno va 1.5MI'u. Mu-
aumyM foF2 3amas piBan Mo oTHOIICHHIO K MOMEHTY TIaBHOU (pa3sl 3aTMeHus Ha 16 MuH.

The purpose of the report is to present the resfiltbserving the effects in the ionosphere catmetthe 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

BAPUALIAN CIIEKTPA KBASUIIEPUOTUYECKHUX BO3MYIIEHUA
B CPEJHEU NOHOC®EPE, COITPOBOXIABIINX COJTHEYHOE 3ATMEHHUE
4 SIHBAPS 2011r. HAL 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

CrnieKkTpallbHOMY aHaIIM3y HOJBEprajiuch BpeMeHHsle Bapuaimu foF2, h'F2 u h, B nenp uactuunoro (hasa — 0.78)
conueuHoro 3atmenust 4 saBapst 2011r. U B KOHTPOJIbHBIE JAHU. [IJ11 CHCTEMHOTO CHEKTPAIbHOTO aHAU3a HCIIOJb-
30BaJIMCh OKOHHOE M aJanTUBHOE mpeobpasosanust Oypebe u BeiiBner-npeodpazoBanue. [lokazaHo, 4TO B J€Hb 3a-
TMEHHUSI ¥ B KOHTPOJIbHBIC [THH CIEKTPAJbHBIE XapPAKTEPUCTHKH BO3MYIIEHHI B HOHOC(EPE 3HAUUTEIBHO OTIHYa-
nuch. MI3MeHeH s CIIEKTPAIbHOTO COCTaBa HAYMHAIUCH depe3 30 MUH 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 spentedysis method. Short time Fourier transformagive
Fourier transform and wavelet transform were usmdtiie system spectral analysis. Spectral chaisiitsr of
disturbances in the ionosphere were shown for flaglar eclipse and control days to differ sigmifily. Changes in the
spectral composition are recorded began 30 miraftes the eclipse beginning, and continued frono 24 thours
depending 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 mpeacTaBieHbl pe3yIbTaThl KOMIIBIOTEPHOTO MOJICIUPOBAHHS BO3MOXHOTO MCCIICIOBAHUS TUHAMHKH
HoHOC(hEpH! M MCKYCCTBEHHBIX ITAa3MEHHBIX 00pa30BaHHUN MPH IMOMOIIHM MHOTOYACTOTHOTO JOIJIEPOBCKOTO PaaHo-
3oHAnpoBaHM. [lomydeHHBIE PEe3yIbTaThl CONOCTABIIIOTCS C SKCICPUMEHTAIBHBIMA TaHHBIMU.

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

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

HN.A. boaoTun

HayuHno-uccnenoBarensckuii paguoduzndeckuit 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 SBIISIETCS. OJHUM W3 JEHCTBEHHBIX METOIOB M3YYEHHS XapaKTEPUCTHK MCKYC-
CTBEHHBIX HOHOC(epHbIX HeoaHopoaHoctel (MNH), Bo30yxaaeMbIx mpu MOAU(HKALNE HOHOCHEPB 3eMITH MOIL-
HeiMH KB-paguoBosnamu. L{enbio nanHo# paboThl sABIIsiETCsl UCCIIeI0BaHHE 0COOCHHOCTEH MCIONB30BaHU METOIa
PaKypCHOTO paccessHdsi Ha KOPOTKHMX pamuoTpaccax s yokauun UMH ¢ macmrabamu |7=50—200M Ha ocHOBe
OOBIYHOM TEXHHKU BEPTHUKAJIBHOIO 30HAUPOBAHUS HOHOChephl. JlanHas paboTa SBISETCS Pe3yJbTATOM HArpeBHOI
KamraHuy Ha ctenae «Cypa», npoxoausiueil 18—26asrycra 2010r. B pabore Takixke NpoaeMOHCTPUPOBAHHO NIPH-
MEHEeHHEe pa3pabOTaHHON METOAMKH IUIS PELIeHHs 3aladui THPOrapMOHHYECKOTO HarpeBa HOHOC(epEl, T. €. BO3IeH-
CTBUS Ha HOHOC(EpY BOJHON HaKadku, OJM3KOH K TMUPOrapMOHHKE 3JIeKTpoHA. OTAEIBHOM YacThlo IOKJIana 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 ionosph®y the pump wave close to gyroharmonic of etattr
Separate part of the report is exploration of thatisl structure of the disturbed region of theasphere, 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

HUccnenoBana U3MEHYMBOCTh KPUTHYECKUX 4acTOT ciioeB E u F2 o aHHBIM HAKIIOHHOTO PaJHO30HAUPOBAHUS
Ha tpacce Kunp—bomp (Mongosa) u cTaHiuii BepTHKaabHOro paaunosonauposanus Adunsl (I'penus), Can Buto
(Utanus), lpyxonude (Uexus) u Japbec (Benmbrus), pacnonoxeHusix Ha paccrosaud 500—2000km oT snuieHTpa
semuteTpsceHuit Marauty g0 M=3.6 Pymbiaus) 1 M=4.4 (Cpeuns). Boiaenens! gokanbHble BO3MYILEHHS B ClIosX E
U F2, conyTcTByIONIHE MOArOTOBKE CEHCMUYECKUX COOBITUI: MOBBIIIEHHE KPUTHIECKUX YaCTOT 3a JICHb JI0 3eMIle-
TPSICEHHS W MOHIDKEHHE B JCHb 3emieTpsicerus. COMOCTaBICHbl CTATHCTUYECKUE W KOPPEISIIHOHHBIC XapaKTepH-
CTUKH NIPU CPAaBHHUTEIHLHOM aHAJIW3€ JAHHBIX Ha TPeX HMOHOCHEPHBIX CTAHLHMSAX M 110 JAHHBIM HAKIOHHOTO PajHo-
30HAMpOBaHMs. [IpHBENCHBI OEHKA CKOPOCTH PACIPOCTPAHEHHsT HOHOC(HEPHBIX BO3MYIIeHH#. [IpeacTaBieHsl pe-
3yJIbTAThl PACYETOB JEHUCTBHS BHYTPEHHUX TPABUTAIIMOHHBIX BOJH [ PA3IMYHBIX 3€MJICTPSICEHHH.

In this work it is investigated the variability ofitical frequency of E and F2 layers of radio-ating 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 riseritical frequencies a day before the earthquakd,a decrease in the
day of the earthquake. There are compared thettaltiand the correlation characteristics of aganative analysis of
data on the three ionospheric stations and obliggie-sounding data. There are showed the rateophpgation of iono-
spheric disturbances. The results of calculatidtiseointernal gravity are waved for different éadakes.

BOJIHOBBIE BOSMYIIEHUA B HIOHOC®EPE,
COIIPOBOKJIABIIUE COJTHEYHBIE 3ATMEHUS HA/I XAPBKOBOM B 1999-201%rr.
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IONOSPHERIC WAVE DISTURBANCES ACCOMPANYING THE SOLA R ECLIPSE
OVER KHARKOV IN 1999-2011

Burmaka V.P., Chernogor L.F.
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AHaIM3UPYIOTCS KBa3UIIEPUOANYCSCKUE BapHALUH MOIIHOCTH HEKOT'€PEHTHO PacCesHHBIX CUTHAJIOB, BBI3BaHHbBIC
BOJIHOBBIMH BO3MYIICHUSAMH B HOHOC(EpE, B JHA YAaCTHBIX CONHEYHBIX 3aTMeHui: 11 aBrycra 1999r. (dpaza 0.78),
31 mas 2003r. (daza 0.74), 3okrsa6ps 2005r. (pasza 0.24), 29mapra 2006r. (pasza 0.77), lasrycra 2008r. (pasza
okoio 0.42)u 4 suBaps 2011r. (pasza 0.78).

OOwwWM 1711 BCeX COJNHEYHBIX 3aTMEHUH ObUIO BOSHHMKHOBEHHE MHHHMYMa B BBICOTHO-BPEMEHHBIX 3aBHCHMO-
ctsax abcomrotHbIx AN(t) 1 oTHOCHTenbHBIX ON(t) Bapuanuii KOHIECHTPALXH JIEKTPOHOB BOJIM3H IJ1aBHOH (a3bl 3a-
TMCHUSI ¥ U3MCHCHHE CIICKTPaIbHOTO coctaBa BoHOBBIX Bo3mylieHUi N u dN. Cocrasistonue ¢ 7=120—180mun
oTpakaroT (akT yMeHbIneHUs N B TeUeHHE COMHEYHBIX 3aTMEHUH, a cocrapisitomue ¢ 7=20—120mun — dakT rexe-
paLuy BHyTPEHHUX IPABUTAL[MOHHBIX BOJIH.

The quasi-periodic variations of incoherent scattesignals power due to wave disturbances in thesighere
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 emergencenihanum 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 disturbationshfand3N. Components of th&=120-180 minutes reflect the fact of a
decrease in N during the solar eclipse, and thepooents withT=20-120 minutes — a fact of the generation of
internal gravity waves.

36



FHI®OD-2011.Cexyus B. Qusura okon03eMHO20 KOCMUYECKO20 NPOCMPAHCMEA

MOJIEJIb ®OHOBOW HOHOC®EPHI C BO3MOKHOCTBHIO KOPPEKITAN
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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 Moaenbio, co-
CTOMT M3 HECKOJBKHX y4acTKOB. B Touke MakcuMmyma W Ha BbicoTax HMie ero juist onucanust N(h) ucnomnbzyercs
MOJYIMIIHPUYECKas MOJelb HoHOChephl, pazpadorannas B UI'Y. DToT yyacTok mpoduis TOmycKaeT 3aJaHue Te-
KYLIMX 3HAUYEHUH KPUTHYECKUX 4acToT cioeB E u F2, a takxke BbICOTHI Makcumyma ciios F2. YdyacTok Bblilie Mak-
CHUMyMa TIPEICTAaBIICH B BUJIE IBYX COMpPATaeMbIX KpHUBHIX. IlepBas mMeeT Bu ¢pyHKINN YernMeHa, B KOTOPOH IIKaia
BBICOT OJIHOPOAHON MOHOC(hEPHI HE OCTAETCS MOCTOSHHOW, a TUHEHHO MEHSETCS C BHICOTOW, PACCUUTHIBAEMOU IO
nanueiM Mogenn IRI-07. Bropas kpusas onucsiBaeT ¢popmy N(h) oT 3T0i# BEICOTBI 0 BBICOTHI YCIIOBHOTO OKOHYA-
HUs noHOChepsl. Bennunaa N Ha 3Toit BrICOTE BEIOpaHa Kak cpeIHee 3HAaUeHUE IT0 BapHalkAM, JaBaeMbIM MOJIEIBIO
IRI-07. Takum o6pasom, s yuactka N(h) Bblie MakKCUMyMa B MOJIEIH CYIIECTBYET BO3MOKHOCTb KOPPEKIMH 3HA-
yernid N Ha ypOBHE COMPSDKEHUS ABYX paccMaTpUBaeMbIX KpUBBIX. OlleHKa MPUMEHUMOCTH MOJICIIU MIPOBEACHA Ha
OCHOBE HCITOJIb30BaHMs YCPEIHEHHUsI BEJIMYHMH MOJIHOTO 31eKTpoHHOTO cojepsxkanus ([I1DC), onpenenseMbIx U3 JIaH-
HeIx CPHC wm pasmemaembix B MHTepHeT. BEBINOTHEHHOE CpaBHEHUE IOKA3bIBACT, YTO pa3pabOTaHHAs MOJCIb
YIOBJICTBOPUTEIBHO OMKICHIBACT CPESHUN TPEH TOM0BBIX Bapuanuii [I19C st OTAeIbHBIX YacoB.

Given by the model, height profile of the electrdansity average valugd(h) consists of several parts.
Developed at ISU semi-empirical ionosphere modelised to describ@&l(h) at the point of maximum and at
altitudes below one. This profile part assumessthecifying of current values of critical frequersief E and F2
regions as well as the height of the maximum F2oregArea above the maximum is presented in the fof two
conjugated curves. The first curve has the forn€béapman function, in which the height scale of hgem®ous
ionosphere is not constant, and varies linearly Wwitight calculated according to the model of IRI-The second
curve describes the shapeM(h) 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 tiamsmgiven by the IRI-07 model. Thus, for the ) above the
maximum in the model there is an ability to corrbet values oN at the conjugation level of two examined curves.
Evaluation the model applicability have been cdroet on the base of averaging of the total electantent (TEC)
determined from GNSS data and on the Internet. ddmparison shows that the developed model desctitees
average annual trend of TEC variations for singlerk.

JJABOPATOPHOE MOJEJINPOBAHHUE BCITBIINEYHBIX ITPOIECCOB
B PA3PEKEHHOM IJIASME

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 ruia3ma 3JI€KTPOHHO-LMKIOTPOHHOTO pe3onancHoro (JLIP) paspsiga mo3BojseT HCCiIenoBaTh B
Ta00PaTOPHBIX YCIOBHAX LEJBIH PSA MPOLECCOB PE30HAHCHOTO B3aUMOAEHCTBUSI BOJH M dacTull. OJHUM U3 TaKUX
MPOLIECCOB ABISIETCS (PYHKIMOHUPYIOMNI B YCIOBUSX MarHUTOC(EPs 3eMIH U IUTAHET IIa3MEHHBIH IUKIOTPOH-
HBII1 Ma3ep, MPOSBIIIOINIICSA B TeHEPALUH MIMPOKOIIOJIOCHBIX BCIUIECKOB M3IyYCHHS 1 BBIOPOCOB 3apsDKCHHBIX dac-
THIl U3 TEOMarHUTHOM JIOBYIITKU. B maHHO# paboTe MpoBeeHO UCCIIEJOBaHUE TUKIOTPOHHON HEYCTOMYHUBOCTH Ha
CTaJUM pacnaja Imia3Msl UMIyascHoro S1P-pa3psia B npsMoii akCHaIbHO-CUMMETPUYHOM MarHUTHOH JloByIike. B
pacnazatomeiics nnasme, rae Bomonnsercs ycnosue f ./ f <<1 (foen fee —nnasmennas u uuknorponnas yactoTsl

JJIEKTPOHOB), 3aPErHCTPHUPOBAHBI KBA3UIICPHOAUYECKUE CEPUU HMMITYJILCOB 3JEKTPOMATHUTHOTO H3IyYCHUs], Ha-
MPaBJICHHOTO TOIIEPEK MarHUTHOTO MOJS JOBYIIKHA. Habmogaemas HeyCTOMYMBOCTE UMEET MHOTO OOIIETo C sBiie-
HUSMH, HAOI0JaeMbIMA B KOCMHYECKIX MarHUTHBIX JIOBYIIKaX, HAIIPUMEP C TeHepaIrreld aBpopabHOTO KIJIOMET-
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posoro paguonsiayuenus (AKP) 3emin, rae ¢ pekTHBHOE PE30HAHCHOE B3aUMOIENHCTBUE BOJIH U YaCTHI[ IIPOUCXO-
JIT B 00JIACTSIX C HOHMKSHHOM MJIOTHOCTHIO IITa3MBl.

Non-equilibrium plasma produced by electron cydotresonance (ECR) discharge allows to investigate
laboratory setup a number of processes of resontaniction between waves and particles. One df guocesses
is plasma cyclotron maser which operates in magpétere of the Earth and other planets and resutteei genera-
tion of broadband bursts of radiation and precifitaof charged particles from the geomagnetic.ttaghis paper
we study the development of cyclotron instabilityidg plasma decay after pulsed ECR dischargenniri@r mag-
netic trap. In decaying plasma, where the conditfgv f . <<1 is satisfied fge — electron plasma frequendy, —

electron gyrofrequency), series of quasi-periodils@s of electromagnetic radiation propagated adtos ambient
magnetic field were detected. Observed instabi@g much in common with the phenomena observeganes
magnetic traps, such as the generation of aurdoah&ter radio emission (AKR) of the Earth, whehe effective
resonant interaction of waves and particles ocicuaseas with low density of plasma.

NIEHTUOUKALINA YIAPHBIX BOJIH B COJTHEYHOM BETPE,
BO3HUKAIOIIUX B MTPOINECCE HEPECOE/IUHEHUA

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

Canxr-IlerepOyprekuii rocynapctBeHHbli yauBepeureT, Cankt-IletepOypr, Poccus
oscilograf87@mail.ru

IDENTIFICATION OF SHOCK WAVES IN THE SOLAR WIND APP EARING
DURING RECONNECTION

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

IMompo6HO uccenoBano 51 cobbITHE TIEpeCOSAMHEHNS B COJIHEUHOM BETpe, 3apeructpupoBanHoe cirytHukoM WIND
B neprox 1998-2005. [{ns kakmoro ciaydast ObL1 ONpEeAesieH BEKTOp HOPMAIN K NEPBOHAYAILHOMY TOKOBOMY CJIOIO,
YTO MO3BOJIMJIO TPEACTaBUTh JAHHBIE 10 MArHUTHOMY TIOJIIO M CKOPOCTH B HOPMAJILHOM CHCTEME KOOPAMHAT 4yepe3 00-
JIaCTh BBITEKaHMs. Takxke OblIa COCYMTAaHa SHTPOMNUS, SBIISIOIIASACS OJHONM M3 CaMbIX BaXKHBIX XapaKTEPHUCTHK YIapHBIX
BoJH. [TockonbKy Ha (pPOHTAX yIApHBIX BOJIH SHTPOIMS BCEIAa BO3PAcTacT, YIAeTcsl IMOKa3aTh CYIIECTBOBAHUE JBYX
MEJJICHHBIX YJIaPHBIX BOJIH BO3HHMKAIOUIMX B IIPOLIECCE MArHUTHOTO nepecoeanHeHus. CTaTUCTHKA MOKa3bIBaeT, YTO M3
51 cobbITHs TIepecoeanHEeH s 3adUKCHpoBaHo 73 cityyast yBenudeHust sHTporud (13 102 oxuaaeMbIx), 4TO COCTABIISICT
72 %,T. e. B 72 Y%ciydaeB mepecoeANHEHIS YAACTCS YBEPEHHO HAOIONATh MEIICHHBIC YIAPHbIC BOJIHBI.

Our database consisting of 51 events of solar véndnnection 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,esibds one of most important characteristic ohack wave. The in-
crease of entropy has been observed in many catfesamlar wind reconnection from our data basellbws from the-
ory that two slow shock waves form during solarduvieconnection. Our statistics show that from 5dnévof solar wind
reconnection we are able to pick out 73 eventstbpy increase across a slow shock waves (of xp2ated) that
are 72 %. Notably, in 72 % of solar wind reconr@tgvents we can sure observe slow shock waves.

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

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

WuctutyT dusuku, Cankr-IlerepOyprekuii rocyaapcTBeHHbINH yHIBepcuTeT, CankT-IletepOypr, Poccust
vohmyaninmv@gmail.com

RECONSTRUCTION OF THE INTERPLANETARY MAGNETIC FIELD POLARITY FROM
GEOMAGNETIC DATA

M.V. Vokhmyanin, D.l. Ponyavin

St. Petersburg State University, Institute of Ptysbt. Petersburg, Russia
B MPEACTABIICHHOM OOKJIAA€ OMNMHCBIBACTCA HOBBIHA METOA BOCCTAHOBJICHUA MOJJAPHOCTH MECKIUIAHECTHOTO Mar-

uutHOro nosis (MMII). Texnuka ocHoBaHa Ha > dekre Cpanbraapga-Mancyposa. B paGoTe HCHONB3yrOTCS Teo-
MarHUTHbBIC JIAHHBIC BBICOKOMIMPOTHBIX CTAHIUH, 00IaAal0MIUX [UINTEIbHBIM MEPUOAOM HAOIIOACHHUN, BKIIIOYAI0-
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UM JTOCITYTHHKOBBIA TIepro[. JIaHHBIA METO/ NMPU3BaH YIYYIIUTh Ka4eCTBO W TOYHOCTH BOCCTAHOBJICHHUS TOJIAP-
HOCTH, JOTIOJHsSI pe3yibTaThl Npeasaymux Metoqos Ceanbraapaa [Svalgaard, 1975k Bennepcrpoma [Venner-
stroem et al., 2001]JInst GOJIBIIOrO JOCHYTHUKOBOTO Ieproaa ¢ 1926r. TOUHOCTh METOa OLEHUBAETCS, CIELYI0-
M oopazom: ~ 89 %coBnaaeHuit ¢ monsspHOCTEI0O MMII, omnpeneneHHOM 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 Venr@sir[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.

MPOSIBJIEHUE KOCMAYECKUX NEPHOJNYHOCTEM B TEOJIOT U ®AHEPO3051
(MOCJIEJHUE 550mun JIET)

J1.0. I'nazaueB

Wueruryt 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, TakKux Kak M3MEHEHHUS B CTPYKType MaTEpUKOB, H3MEHEHHS B OHOpa3sHOOOpa3uy BHIOB,
BIIMSTHHUE TaJIAKTUKH, MaJIeHUsT KOCMUYECKHUX TeJ, 00HApYKUBAeTCs HUKIMIHOCTh. B Teuenue 50 et crassites 3aia-
91 00HAPYKEHUS UKIMYHOCTH B KOKIOM M3 IPOILIECCOB U KOPPEIIIIUOHHBIX CB3€H MEXIy OTISIFHBIMU U3 HUX. B
JIOKJIaJie MPUBOJSTCS PE3yJbTaThl CIIEKTPAIBHOTO, BEUBJIET- U KOPPEISUOHHOTO aHAIM30B PSJIOB JAHHBIX, Mpe-
CTaBIISIOIINX 3TH MPOLECCHI, U JICTAETCS BRIBOJ O TOM, YTO MHOT'HE 00JIaJal0T HUKIHYHOCTHIO, HEKOTOPHIC MIEPUOTBI

MNpUCYTCTBYIOT B KaK B OJTHUX IpoOLI€CCaX, TaK U B APYI'uXx, U 06cy>1<zxaeTC$1 TaJJAKTUYICCKOC MPOUCXOKACHUC LTUKIIOB
B JCCATKHU U COTHHU MUJIJIMOHOB JICT.

There is cyclisity in many processes, such as tt@ges 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 sindkreport 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 IIOJIA
ILIO. IN'os10s10008B, I'.®. KpbiMckmnii

WHcrutyt kocModusnueckux uccaenoanuii 1 asponomun umenu 10.I°. Hadepa CO PAH, Skyrck, Poccus
ryu87@mail.ru

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

W3ygaercst TIoBeICHHE TEH30PHOTO SJUTANICOM/IA, TIOCTPOCHHOTO MyTEM YCPEIHEHHS KBaJAPATOB KOMIIOHEHT MEKIIIa-
HETHOTo MarHuTHOTO ToJt 3a 1963—201GT. O0HapykeHa 3aBHCHMOCTD HAIPABJICHUS TEH30PHOTO SJLIAIICOMIA CO CKO-
POCTBIO COJTHEYHOTO BETPA, & TAKKE KOPPEISIIHS (POPMBI TEH30PHOTO AILTHIICOMIA C aKTUBHOCTBIO COJTHITA.

The behaviour of the tensor ellipsoid produced Yraging of components of the interplanetary magrfietid
is observed during 1963-2010. A dependence of itteetibn of tensor ellipsoid with the speed of gwar wind
and a correlation between the tensor ellipsoid fan the solar activity are found.

39



BLIQD-2011.Cexyus B. Qusura 0KoI03eMHO20 KOCMUYECKO20 NPOCMPAHCMEA

YTOYHEHUE MOJIEJIbHBIX 3HAYEHUH KPUTUUYECKUX YACTOT HOHOC®EPHI B TEKYIIENA
CUTYALMH IO BEJIMYMUHE ITOJIHOI'O JIEKTPOHHOI'O COJAEPKAHUSA

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

Wpkyrckuit rocygapcTBeHHbIN yHuBepeutet, UpkyTtck, 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.l. Sazhin
Irkutsk State University, Irkutsk, Russia

Panee namu paccmarpuBasiach 110100Hasi BO3MOXKHOCTh Ha OCHOBE MCIOJIb30BaHUS MOAM(UIIMPOBAHHOTO Bapu-
aHTa MOJYIMIMPHYECKOH Mozenu noHocdepsl. B Hacroseil pabore ocyuiecTBieH Nepexon K Moaenu (HoHOBOI
noHocgepsl. OTa MoaeNb OoJiee aJeKBaTHO YYUTHIBAET Bapuanuy Gopmbl poduils SJIEKTPOHHOW KOHLICHTPALH Ha
BBICOTaX, 3HAYUTEIIHPHO OOJNBIIMX BBICOTHI MakcuMyMa. IIoka3zaHO, 9TO MPH TAKOM IEPEXOAE CYIIECTBEHHO YBEIH-
yuBaeTcs 3P (PEKTUBHOCTh YTOUHEHUSI 3HAUCHUN KPUTHIECKUX YacTOT.

[Ipennaraemast METOHMKA TTO3BOIAET KOPPEKTHPOBATH MOJIEIIBHBIE 3HAUCHNS KPUTHUECKUX YaCTOT B MPOTSKEH-
HOM IIPOCTPAHCTBEHHOM PETHOHE, YTO ACT BO3MOXHOCTh YJYYIIUTH ONHCAHHE MPOJONBHBIX I'PAJHEHTOB 3JIEK-
TPOHHOW KOHIIEHTPAINHU Ha JAJIbHUX HOHOC(HEPHBIX PaANOTPACCaX.

ITpu rcnonb30BaHNY 3HAYEHHUH MOTHOTO 3JICKTPOHHOTO COAEP)KaHMs, pa3MmeniaeMbix B IHTepHeT, paccmatpuBa-
€TCcd BO3MOYKHOCTh 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 backgrowmbsphere model is realized. This model more adelyutakes
into account shape variations of the electron demsbdfile at altitudes much higher than peak heigthis shown
that this transition significantly increases thicgncy 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 improlve tlescription of longitudinal electron densitydieats on long-
haul ionospheric transmission paths.

Using the total electron content values, placedhaninternet, the possibility of time extrapolatiafjcritical
frequencies, determined for a specific point ongheh's surface, is considered.

AKTHUBHAS HOHOC®EPHASI AHTEHHA
A.B. I'ypun, H.B. Kanuténkon

MypmaHckuii TocyAapCTBEHHBIH TeXHHUECKUH 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 Beaenuto KB-/TIB-paanocss3u 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 PACIIOI0KECHUS KOPPECIOHICHTOB
PaaMOCBS3U PAIMOBOIHA HA HUCXOMAIIEM YYaCTKE TPACKTOPUH MOXET MajaTh HA HEOJHOPOIHOCTH AJICKTPOHHOU
KOHIICHTPAIUH TIOJT YIJIOM, IIPEBBIIIAOIIMM YTOJI IIOJIHOTO BHYTPEHHETO OTPAXKCHHS. B 3THX YCIIOBUSIX pa3BHBaCTCs
LEJBIA sl GU3NICCKUX SIBJIICHUH, KOTOPBIC HCOOXOAMMO YYHUTHIBATH IIPU BEJICHUH PAIUOCBS3H. PaanoBosiHa cTaHo-
BUTCS TIPOJIOJILHO-TIONCPEYHOM C OTIIMYHON OT HYJIsI KOMIOHEHTOH 3JICKTPUYECKOTO IOJIS BJOJb HANPABICHUS Pac-
npoctpaneHus. ®@a3oBas CKOPOCTH PaJMOBOHEI CTAHOBHTCS IO BEIWYHWHE MEHBIIE CKOPOCTH cBeTa. PammoBomHa
croco0Ha B3aUMOICHCTBOBATE C IIYYKaMH aBPOPAIBHBIX AIEKTPOHOB. [IydKH 3JIeKTPOHOB, BTOPTAOIINXCS B TOJISIP-
HyI0 HOHOC(hepy, ¥ OPHEHTUPOBAHHBIEC BJIOJIb HAIPABICHHS I'€OMarHUTHOTO MO HEOZHOPOJHOCTH AIIEKTPOHHOM
KOHIIGHTPAIUH, MOTYT UT'PaTh POJIb aKTUBHOW HOHOC(EPHOH 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 smegifipagation
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 arrdmegement of radio communications. Radio waveines a
longitudinal-transverse with a nonzero electri¢dfieomponent 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 tbipionosphere, and oriented along the directibthe geomag-
netic field irregularities of the electron dengign act as an active ionospheric antenna.

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

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

WHcruryt kocMmodusnueckux nccnenosanuii u aspoHomun CO PAH um. 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 Research&gronomy SB RAS, Yakutsk, Russia

Ha SIkyTtcko#t komruiekcHO# ycTanoBke IITAJI MHOTO JieT BeayTcsl MccienoBaHus GOpMbI UMITYJIbCA KaK OT de-
PEHKOBCKHX, TaK U OT CHMHTWUIAIMOHHBIX AETEKTOPOB. B HacTosImee BpeMs Ui 3THX IieNieil UCTIONb3yeTcs ycTa-
HOBKa, B KOTOPYIO BXOIST TPH IIyHKTa IMPOCTPAHCTBEHHO-BpEMEHHBIX n3Mepenuii (IIBU), cocTosmmx U3 CHUUHTHII-
JISIIIMOHHBIX, YSPEHKOBCKUX JCTEKTOPOB U OBICTPON PErHCTPHUPYIONICH 3NeKTpoHUKH. B kaxmom mynkre [IBU de-
PEHKOBCKHM TU(PepeHIMATbHBIM ICTCKTOPOM, COCTOSIIMM U3 CBETOU30JIMPOBAHHON KaMephl C Y3KOH IIENbI0, IO
KOTOPOH pacroiokeHa Mo3anka U3 (POTOYMHOXKHTEICH, H3MEPSIOTCS XapaKTePUCTUKHA MPOIOJILHOIO Pa3BUTHUS Ye-
PEHKOBCKOT'O U3TyYEHHUSI.

Ha ycranoske IITAJI st u3y4eHus: XapaKTePUCTUK aTMOC(HEPBI HCIIOIB3YETCsl CTPATOCHEPHBIN JTHIAp HA JIITHHE
BosHbl A=532 um. Kpome Tor0, MHaap npuMEHSIeTCs ISl IPOBEPKHU PabOTOCHOCOOHOCTH CUCTEMBI PETHCTPAIIHH,
OIICHKH MPO3PAaYHOCTH aTMOC(EPBI U AOCONFOTHOM KaTHMOPOBKU YCPEHKOBCKUX JICTEKTOPOB.

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-temporalasueements
(STM). Each STM station measures long charactesisif cherenkov light with a differential cherenkdetector
composed of a darkened camera with small aperhdeaaet of PMT.

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

BOJIHOBBIE BOSMYIIEHUA MI'I-ITPUPOAbI, TEHEPUPYEMBIE COJIHEYHBIM TEPMUHATOPOM.
CE30OHHBIE 1 INPOTHBIE BAPUAIIMU NX TAPAMETPOB

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

HuctutyT comneuno-3emuoin gusuku CO PAH, Upkytck, 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 ¢ ncrnosip30BaHNEM JaHHBIX M3MEPEHHH MOJTHOTO 3JIEKTPOHHOTO COJIepKaHKsl OblIIM OOHApYKEHBI BOJIHO-
Bble makets! (BII), yctanoBieH (akT ux reHepaunu coaredrsM tepmunaropom (CT), HalieHsI apryMeHTHI B IIOJIb-
3y MX MarHUTOTHJPOJMHAMHUYECKOH NpUpoasl. B nanHoit paboTte npencTaBieHbl Ce30HHbIE 0COOEHHOCTH perucTpa-
n BII, reHepupyeMbIX COITHEUHBIM TEPMHUHATOPOM. DTH OCOOEHHOCTH TIOJIydEHBI [0 JAHHBIM HanOoJIee MIOTHBIX
Ha cerofHsHu neHs ceteid GPSsipuemunkos, pacnonoxxenssix B Snonun u B CLIA. I1pu oO1miem yucie craHuui
nopsinka 122049wmcio perucrpupyemsix BII B SInonuu Beitre, yem B CIIIA, npumepHO B 1Ba pasa 3uMoii u B 5-6 pas
B OCTalbHbIEe ce30HbI. Ce30HHOE U3MEHEHNE BpeMEHU Hauana peructpauuu BII HaxoquTces B coriaacuu ¢ TUIOTE30H
o MarauroruapoauHamuueckoii (MI'J1) npupoae BII, npeanoxkeHHoi panee. BaKHbIM [MOITBEPKIAEHHEM THIIOTE3HI
o MI'/I-npupone BII siBnsiercs HabmoneHre U3MEHEHUs Hadana perucrpanun Bl ¢ u3MeHeHHeM IUPOTHI.

Previous investigations of GPS based total eleatomtent measurements shows presence of wave pae¥e)

in ionosphere. There also was found connection BEWith solar terminator (ST) movement and prodfgVes
MHD-nature hypothesis. This paper presents seaseguiration features of wave packets (WP), ge¢adrhy solar
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terminator (ST). Results achieved using data oftrdesise GPS-site networks, located in Japan and. US#al
number of sites for the both networks is about 188€5. 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 numbexgiétered
in Japan WPs is higher about 5-6 times then in US#asonal variation of WPs registration start isagneement
with magnetohydrodynamic (MHD) hypothesis of WPunat which was suggested before. Important evidefice
this hypothesis is observed variation of WP regt&in time with latitude.

OTKJIMK HOHOC®EPBI HA ITOJIHBIE COJTHEYHBIE 3ATMEHUA
22 110JI4 2009r. 1 11 UIOJIS1 2010r.

'n.B. JKuBeTheB, 2C.B. BoeiikoBs, 210.B. ScrokeBnu

YMucTHTYT KOCMODH3NIECKNX HCCIeI0BAHMIT M PACTIPOCTPAHCHHS PaIHOBOIH,
noc. [Taparynka, Kamuarckas o6mnacts, Poccus
Uucruryt conneuno-3emuoii pusuxn CO PAH, Upkytck, Poccns
i.zhivetiev@gmail.com

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

Ynstitute of Cosmophysical Research and Radiowawpa®ation FEB RAS, Paratunka, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia

B pabote aHanu3upyercst OTKIMK HOHOCheps! Ha nojHble conHeunbie 3aTMenns 2009u 2010rr. Ocoboe BHE-
MaHHU€e YJEJSeTCs OTKJINKY MarHUTOCOINPSHKEHHON HOHOC(hEphI IPH ITPOX0XKIeHUH JTyHHOH Tenn. Ha crannusix GPS,
MPOXOSIINX BIOJb TPEKa 3aTMEHHs, HAOIIOAI0Ch XapaKTEPHOE YMEHBIICHUE MTOJHOTO 3JIEKTPOHHOTO COMEpXkKa-
uus (II3C). B to xe Bpems ObLT0 00HAPYKEHO, YTO ISl psiaa CTaHUUi Habmronanuch Bapuauun [19C npu mpoxox-
JIEHUH JIYHHOU T€HH B MAarHUTOCOIPSDKEHHOM 00J1acTH.

This paper presents analysis of the effects ofdted solar eclipses on the ionosphere. We plapedial empha-
sis on the ionospheric response in the magnetaigate areas. We found typical decrease of the étgatron con-
tent (TEC) along the path of the umbral shadowhenane hand and variations of the TEC in the magoenjugate
area on the other.

UCCJIEJOBAHUE NOHOC®EPHBIX BO3MYIIIEHUH, OBYCJIOBJIEHHbBIX
METEOPOJIOTHYECKUMH DOPDPEKTAMMH, 10 JAHHBIM JOIIJIEPOBCKOI'O 30HANPOBAHUSA

B.A. 3aruayaaun, B.B. Boukapes, U.P. IlerpoBa

Kasanckuii ([IpuBosmkckuil) GpenepansHeiii yauBepeuteT, Kasanb, Poccust
bulatza@gmail.com

INVESTIGATION INTO IONOSPHERIC DISTURBANCES CAUSED BY
METEOROLOGICAL EFFECTS, USING DOPPLER PROBE DATA

B.A. Zagidullin, V.V. Bochkarev, |.R. Petrova

Kazan (Volga region) Federal University, Kazan, §tais

ITo maHHBIM JOILIEPOBCKOTO 30HAMPOBAHMS HOHOCHEPH! (ha30-yrIIoMepHBIM KOMIUIEKCOM «CIIEKTp» HCCIIel0BaHa
MPOCTPAHCTBEHHAS THHAMKMKA BO3MYIIEHHH B HOHOC(hepe Ha Tpaccax Mocksa—Kaszans (uactorsr 4996, 9996KI'), Ap-
xanrenbck—Kaszanp (yactora 6160KI ). [IpermyiiiecTBAMHU 3TOr0 METOa SBJISIOTCS BHICOKAs YYBCTBUTEIBHOCTD K
MaJIbIM W3MEHEHMSIM YaCTOTHI U, KakK CIICJICTBHE 9TOTO, BHICOKOE BPEMEHHOE pa3pelIeHHe, BO3MOXKHOCTh OpraHH3a-
LU HETPEPBIBHBIX HaOmoAeHUil. Jisi BRISBICHUS! ACHCTBHS MPU3EMHBIX aTMOC(HEPHBIX MPOLIECCOB HAa HOHOChHEPY
ObLIM TNPUBIICYCHBI KapThl METEOPOJOTHYCCKUX MapaMeTpOB peaHain3a, MOJYYCHHBIX MO JaHHBIM apXHBa
NCEP/NCAR ReanalysisB pa6ote uccneayercst 3aBHCUMOCTh MHTCHCHBHOCTH HOHOC(EPHBIX BO3MYIICHUI OT
M3MEHEHHS METEOPOJIOTMYECKHX MapamMeTpoB. VcciaeaoBaHue MPOCTPAHCTBEHHOTO PACTIPEACICHUS BapHaLliK KapT
HPOBOJKUTCS MO METOAY TVIABHBIX KOMIIOHEHT (METOJ €CTECTBEHHBIX OPTOrOHAJBHBIX (yHKuWit). J{aHHBIA MeETOx
MI03BOJIACT MPEACTABUTh U3ydaeMble CIydaiHbIe IOJI apaMeTpoB, a TakkKe BapHallMy ABYX M Oolee mojel B BUIE
CYIEpPIIO3UIIMU OPTOTOHANBHBIX MPOCTPAHCTBEHHBIX MOJ. [loka3aHa peanm3alys JaHHOTO METOAA IPU HCCIIEN0Ba-
HUW peaknuu noHochepsl Ha TponochepHbie BO3ACHCTBHS.

In that report a results of spatial structure rese®f the ionosphere variations are proposed. ibhesphere
variations data set obtained at the Doppler ionesphomplex «Spectr» (on the frequencies 4996, 8826(Mos-
cow—Kazan) and 6160 kHz (Arkhangelsk—Kazan)) aresictered. An advantage of Doppler measuring medéned
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high sensitivity to small changes in frequency hhiigne resolution and possibility to organizatiamntinuous obser-
vations. Reanalysis maps of meteorological parasetstained from the NCEP / NCAR Reanalysis dathia are used
to reveal the action of surface atmospheric presess the ionosphere. In this paper the dependeteeen ionospheric
disturbances and changes in meteorological paresrate proposed. A principal components analysithod of natural
orthogonal functions) is used to research a spsttiatture of variation maps. That method allowsefresent fields of
parameters that are researched as a superpoditiwthogonal spatial modes and to reveal the nmshsive ones of
them. Reaction of the ionosphere on tropospheictsfusing that method are shown.

3®PEKTHI COJTHEYHBIX 3ATMEHUM 1O JIAHHBIM
HAKJIOHHOTI'O 30HANPOBAHUA

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

HuctutyT comueuno-3emuoint gpusuku CO PAH, Upkytck, Poccust
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, iy Russia

[IpoBeneno uccnenoBanue 3¢dexroB conneunsix 3atMennid 19 mapra 2007r. u 1 aBrycra 2008r. ¢ ncnosns3o-
BaHMeM HakJioHHoro KB-3oHampoBaHusi Ha cucTeMe pajuoTpacc, MEpeceKalonX 30Hy JABW)KEHHs TeHH JIyHbl B
atMoc(epe 3emiun. [IpoBeneHHBIC SKCIEPUMEHTHI TOKa3all PEe3KOe yMEHBLICHHE MaKCHMalbHbIX HAOJII0aeMBbIX
4acTOT, BBI3BAHHOE NaJICHUEM JJICKTPOHHOIN KOHLEHTpauuu B 30He TeHH B TeueHne 20—30mun. bruto mposeneno
YHCIICHHOE MOJICIIMPOBaHKE BapHallili KpUTHYECKUX 4acToT F2-06acTi HOHOC(EpPBI BIOJIb TPACCHl PaCIPOCTpaHe-
HHS paJUOCUTHAJIOB NP ABW)KCHUH JIyHHOH TEHH.

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 dfecpase of maximum observed frequencies causet-by
crease of electron density in the shadow zonesx@®0-30 minutes. Numerical simulation of F2-regaoitical
frequencies variations over radiowave propagatathgduring lunar shadow motion has been performed.

HEPEPACIHPEJAEJEHUE NIBIVIEBBIX YACTHUI B MIOHOC®EPE 3EMJIN
B PE3V.JbTATE BUXPEBBIX JIBUKEHUI

10.H. U3BexoBa, C.U. Ilonean

Wucrutyt 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

PaccmaTpuBaeTcs MoBeJIeHNE MBUIEBBIX YAaCTHIl B AKyCTHKO-TPABUTALIMOHHBIX BUXPSAX, KOTOPbIE MOTYT (hOpPMHU-
poBatbest Ha BeicoTax 110—-130kM. B pesynbrare B3anMOIEHCTBHS C BUXPSIMH CJIOM IBIJIEBBIX YacTUI] B HOHOC(hEpe
TOJIIMHOW IOpsiIKa KWIOMeTpa, o0pasyloluecs: Ha BBICOTaX, MeHbIINX 120 kM, pacnpenensioTcs 1o odiacTu cy-
IIECTBOBAHUS aKyCTUKO-TPaBHTALMOHHBIX BHXPEBBIX CTPYKTYp. Iloka3aHo, 4T0 HapsAdy ¢ ApyrUMH, MEXaHH3MaMH
HEPEHOCA MBLICBBIX YaCTULl B HOHOC(EPE SIBIBIIOTCS BEPTHKAIBHBIC IOTOKU (CTPHMEPBL), TEHEPHPYEMBIE ITBUICBBIMH
BUXPSIMH B pPe3yJIbTaTe Pa3BUTHS MOIYJIALHOHHON HEyCTOIYMBOCTH B aTMocdepe ¢ IpaJHeHTOM KOHLEHTPALUH
IBUICBBIX YaCTHIL.

We consider acoustic-gravity vortices, which carfdyened at the altitudes of 110-130 km as wellhasltehav-
ior of dust particles in these vortices. Due te@iattion with the vortices the layers of meteodtisst at the altitudes
less than 120 km (which have usually the widthladw 1 km) can change their form, the dust canedéstributed
over the whole existence region of the vortex. \lge ahow a possibility of the formation of dustvil®in a vertical
direction (streamers) generated by dust vortices @sult of the modulational instability in thenatsphere with a
dust density gradient.
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HBIJIEBBIE HOHHO-3BYKOBBIE COJIUTOHBI B MOHOC®EPE 3EMJIN B ITIPUCYTCTBUU
SJIEKTPOMATHUTHOI'O U3JIYUEHUSA

10.H. M3BekoBa, A.Il. 'onyos, T.B. JloceBa, C.H. Ilonean

Wucruryt nunamuku 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.l. Popel

Institute of Geosphere Dynamics RAS, Moscow

PaccmartpuBaroTcs MbIICBBIC HOHHO-3BYKOBBIC COJIMTOHEI B MBUICBOH IUIa3ME B MPUCYTCTBUU IIIEKTPOMATrHUTHO-
T'O M3IY4YeHHs, KOTJa B pe3yibTare GoTodddeKra MmbuTh IPHOOpETAET TOJOKUTENbHBIN 3aps. [ToydeHsl pemeHus
B BHJIC MBIJICBBIX HOHHO-3BYKOBBIX COJUTOHOB CxKaThs. HaliieHb! mapaMeTphl MIa3Mbl W MBUICBBIX YaCTHI], IIPU KO-
TOPBIX yKa3aHHbIC BO3MYIICHHUS PACIPOCTPAHSIIOTCS B MbUIEBOW Mia3me. [1onydeHbl BoIpaKEHHS AJIsI JUCCHIIATHB-
HBIX YaCTOT B3aMMO/ICHCTBHSI HOHOB C MBUICBHIMU YyacTHLAMU. B ciydae 3¢ dekTuBHOI reHepanuu GOTOIIEKTPOHOB
BO3MOXKHA CHUTYyallHs, KOT/Ia B MbLICBOH IJIa3Me CYHIECTBYIOT MCTHHHbIE MOHHO-3BYKOBBIC COJIMTOHBI, B KOTOPBIX
Juccunaiys (IPUBOIAIIAS K UX 3aME/JICHUIO ¥ YMEHBIICHUIO aMILTHTY Ibl) HECYIICCTBEHHA.

Dust ion-acoustic solitons in complex plasmas i pihesence of electromagnetic radiation when pesidust
particles’ charge is caused by photoelectric effeatonsidered. The solutions in a form of compesdust 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.

NPEAJIOXXEHUS IO PASBEPTBIBAHUIO CETH IPUEMHUKOB GPSTJIOHACC U
HU3KOOPBUTAJIBHBIX CIIYTHUKOBBIX CUCTEM JJISI JUATHOCTHUKHN COCTOSSTHUA
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. SciokeBu4

HuctutyT comneuno-3emuon pmuku 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, |.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

Hccnenosanne nonocdeps! B CHOMPCKOM pErnoHe MpeCTaBiIsIeT 10CTaTouyHo OoJbIol uHTepec. B nanHo# pa-
00Te MpeICTaBIeH MPOEKT CO3[aHMS CETH 30HAMPOBAHUS HOHOC(EpPHl Ha 0a3e MPUEMHUKOB CHCTEM HaBHTAUU
GPSI'JIOHACC u HH3KOOPOWTAJBHBIX CIYTHUKOB Ul PELICHUS PAaIMOTOMOrpadHyYecKod 3aiadd, TaKUX Kak
Cosmos, Formasat, Oscarp. JlanHast ceTh I0JKHA PACIIMPHTh W JOTOIHATE Ha0op mHCTpyMeHnToB C3® CO
PAH u crath ocHOBOI co3gaHusi pernoHanbHOM [Ipnbaiikanbckoil ceTH CIyTHMKOBBIX NPHUEMHHMKOB. B pabore Ha
OCHOBE aHAJIHM3a TEOMETPUH Pa3MEILICHUsI NPEUIaraloTcs BapHaHThl pa3MEIIECHH TPUEMHBIX MyHKTOB. [Ipemiaraer-
csl pa3MellIeHHe CTaHLMI B HaceNeHHBIX IMyHKTax Topbl — Ycombe-Cubupckoe — Jluctesinka 1 Monasl — bparck —
V3ypEl, 4TO MO3BOJHT HMCCIENOBaTh HOHOC(HEpHbIE BO3MYLICHHs ¢ XapakTepHbIMH Macmrabamu oT 300 kM. s
pasMelieHus CTaHIMH HU3KOOPOUTAIIBHOM paloTOMOrpaduy MMpesiaracTcsi TeOMETpHsl MEPUIMOHAIILHOM LIETIOUKN
C y3JlaMH, pa3MelIeHHBIMU B HaceJIeHHBIX MyHKTax 1o Enucero: B Kpacnosipcke, Enuceiicke, [logkamennoit TyHry-
cke, Typyxancke, Urapke. /lanHas 1eno4ka MO3BOJUT BOCCTAHABIMBATH IBYMEPHBIH MpO(miIb HOHOCHEPHI, YTO
JIOTIOJTHAT MHTErPajIbHbIE M3MEPEHHS, IPOU3BoauMBbIe pueMankamu GPSI'JTIOHACC.

Investigation of ionosphere in Siberian region figeat importance. This work presents projectonfosphere
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.sTiétwork is a base for development of regionak&8asatellite
receivers network. The work presents variants tfioek nodes location deduced from positioning gewynanaly-
sis. We suggest location of sites in form of trigsg Toty-Usolie-Sibirskoe-Listyanka and Mondy-BitatJzury.
Such geometry should allow to investigate ionosiphdisturbances with scales of 300 km and longecattion of
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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 ofiecephere
and it will append GPS-GLONASS integral measureséata.

METO/JUKA OHIEPATUBHOT'O BOCCTAHOBJIEHUA TAPAMETPOB CPE/IbI
N3 JTAHHBIX HAKJIOHHOTI'O 30HJANPOBAHUA NOHOC®EPBI

A.I'. Kum, I''B. KoroBuu, K.I'. PaTroBckuii

WHcruryt conneuno-3emuo pusnku 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 O3BOMISET MOTyYaTh HHOOPMAIHIO O CPE/IC BIOJb TPACCHI PaclpoCcTpa-
HCHHS 10 BBICOTHI MAKCUMYMa JJICKTPOHHOW KOHIICHTPAI[MU, HO TOJBKO B CIIyYae YCHCIIHOTO PEHICHUS OOpaTHOM
3amaud. i co3maHus K€ CHCTEM JAMArHOCTHKH M MOHHTOPUHTA MOHOC(EPHI B pPEallbHOM BPEMEHH HEOOXOIUMBIM
YCIIOBHEM TAaKXKe SIBIISICTCS HAMUYUC OBICTPHIX aJrOPUTMOB M ONCPATUBHBIX METOAMK. J[JIsI pemicHus 3TUX 3amad
MOJKET OBITh HCIIOJIb30BaHA TpeiiaracMas METOIMKa ONCPATHBHOTO BOCCTAHOBJICHHUS ITAPaMETPOB CPEIbI 3 UOHO-
rpaMM HAaKJIOHHOTO 30HANPOBAHM HOHOC(EPHl. TOYHOCTD JaHHOW METOAMKH OBbIa YHCICHHO U HKCIICPUMEHTAIBEHO
MpOBEpEeHa Ha Tpaccax pa3IMIHON MPOTSHKEHHOCTH W opueHTanuu. {1 SKCIepUMEHTAIBHON IPOBEPKH HCIIONB30-
BaJINCh JaHHbBIE poccuiickor cetn JIYM-HOHO30HA0B, TIOTYyYeHHbIE B TEYCHHUE JITUTSILHBIX HAOIIOACHHUA B pa3HbIe
CE30HBI TOJa U B YCIOBHUAX Pa3IMYHON T€OMAarHUTHOW BO3MYIIIEHHOCTH.

Obligue ionospheric sounding allows us to obtaforimation about ionosphere along radio path upvaigkeak
heights of the electron density. However it cardbee only in the case of successful decision matiegnverse
problem. Construction of real-time systems for gpiweric diagnostics and monitoring asks for fago@hms and
operative techniques. The proposed operative tquakriior ionospheric parameters reconstruction folaique in-
cidence ionograms can be used to reach a deci§isuch 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.

HNUCCIEJOBAHUE NH®PA3BYKA B HOHOC®EPE
HN.10. JoobrueBa, A.I'. Kum

Wucruryt conneuno-3emuo puznku CO PAH, Upxkyrck, Poccus
loir@iszf.irk.ru

STUDY OF IONOSPHERIC INFRASOUND
l.Yu. Lobycheva, A.G. Kim
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

WHdpa3BykoBbIe CUIHANBI HAOIIOJAIOTCS OT PA3IMYHbIX HCTOYHUKOB KaK €CTECTBEHHOTO, TaK M HCKYCCTBEHHO-
ro npoucxoxaeHus. H(ppa3ByKOBbIe BOJIHBI MOTYT PACIPOCTPAHSITHCS Ha OOJIbIINE PACCTOSHHS 0€3 CYLIeCTBEHHO-
TO 3aTyXaHHs, COXpaHsA B cebe MH(pOpMAIIO 0 CBOMCTBAaX aTMOC(Ephl IO Tpacce MPOXOXKIESHUS U 00 UCTOYHHKAX,
ux nopoxaarommux. [1o xapakTepucTHKaM 3alMiChIBAEMOT0 3JIEKTPUIECKOTO CUTHANIA MOYKHO OTPEIENIUTh UCTOUHHK
U CMOJEIHPOBATh Tpaccy pacrpocrpanenus: uHppazByka. MHOpa3Byk MOKET pacripoCTpaHIThCS Ha Pa3IMYHBIX
BBICOTaxX (B 00JACTSIX YBEJIMUYCHHUSI CKOPOCTH 3ByKa C BhICOTOMU). B maHHO# paboTe yaeleHO BHUMAaHHE MCCIIEI0Ba-
HUSM HH(PPa3ByKa Ha HOHOC(EPHBIX BHICOTAX.

Infrasonic signals are observed from different sesboth natural and artificial occurring. Infrasowaves can
enlarge upon long distances without important fgdamd with this they preserve information aboutaspheric
properties along its way and about sources whigtgkio birth them. According to electric signal cheteristics one
can determine the source and make the way of miras spreading. Infrasound can spread on diffdreights (in
regions of increasing sound velocity with the h&igin this project attention is paid to infrasounglestigations on
ionosphere heights.
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CBOMCTBA JJHEBHBIX JUIMHHOIIEPUOIHBIX IYJIbCAIIMM,
BO3BYXJAEMbBIX UMITYJIBbCAMMU JABJIEHUA COJTHEYHOI'O BETPA

10.10. Kau6anoBa, B.B. Mummun, b. Ilarmen

Wucruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, 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 CTaHIIPIﬁ, a TaK>KXC BHC- U BHyTpI/IMaFHI/ITOC(i)epHLIX CIIYTHUKOB UCCICAYIOTCA
JIIMHHONICPHUOJAHBIC TCOMAarHuTHRIC MyJIbCAlluH, Ha6.H}0,Z[aCMBIC B THEBHOC BPEMA ITOCJIC UMITYJIbCOB TUHAMHUYCCKOTO
JAaBJICHUA COJHCYHOI'O BETpa. HOKaSaHO, YTO CYHICCTBYCT TCHACHLUA CBA3U HaHpaBJ’IeHI/Iﬁ pacrnpoCcTpaHeHus "
IoJIApUu3aii r€OMarHuTHBIX HyHBCaHHﬁ, a TaKK€ M3MCHCHHUA HUX AMIUIATYAbl B a3WMMYTAJIbHOM HaIIPaBJIICHUH.
I/Iccne,uyeTcs{ TAK¥XKE CBA3b CIICKTpa KoJicOaHUi B COTHEYHOM BETpE, MaFHI/ITOC(i)epe 1 Ha 3eMmuie.

Under data of two webs of the Canadian stationd,adso of satellites outside of and inside the re&mgphere
we research longperiod geomagnetic pulsations weéden 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 polarizasi@f geomag-
netic pulsations, and also change of their amgditudthe azimuth direction. Connection of a speutaf oscilla-
tions in the solar wind, the magnetosphere andergtound is also explored.

F3-CJIOM B DKBATOPUAJILHOW NOHOC®EPE — MOP®OJIOTUSA 1 MEXAHU3M
®OPMUPOBAHUSA

'M.B. KiaumeHko, lB.B.KJmMemco, 2A.T. Kapnaues, ’KI. PaToBcKkui, 3A.M. Becuun

“3anansoe oTxenenue, WHCTUTYT 3eMHOTO MarHeTu3Ma, HOHOC(Eepsl ¥ PaclpoOCTPAHCHHUS PaIHOBOIH
nM. H.B. ITymxoBa PAH, Kanuaunrpaz, Poccust
2I/IHCTMTyT 36MHOT'0 MarHeTHU3Ma, HOHOC(EPBI U PACIPOCTPAHCHHUS PATUOBOIH
uM. H.B. TlymkoBa PAH, Mocksa, Poccust
3I/IHCTMTyT conHeuHo-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 Magnetismndésphere and Radio Waves Propagation RAS, Moscassi®
3Institute of Solar-Terrestrial Physics SB RAS, iy Russia

@®opMHPOBaHHUIO JOTIOIHUTEIBHBIX ClloeB B F-001acTn sxBaTOpHaibHOI HOHOC(EPHI TIOCBSIIIEHO OOJIBIIOE YHCIIO pa-
00T, TIepBasi U3 KOTOPBIX ObUTa omyOsrKoBaHa Oojee 60 et Hasan. [lepBOHAYAIBHO MOSBICHUE TAKUX CIIOCB OJIYYHIIO
Ha3BaHHUE «pacclioeHHe dKBaTopHasibHOrO F2-ciosi». Onnako B cepenuae 90X rogoB mpouuioro Beka ObUIO MOKa3aHo,
YTO B HKBATOPHAIIBLHOH HOHOC(EpEe NOCTATOYHO PETYJSPHO U B OINPEAENICHHBIE Yachl MECTHOTO BPEMEHH CYIIECTBYET
JIOTIOJIHUTEIBHBIA MakCUMyM BbIlIe MakcumyMa F2-cinost. C 3Toro MoMeHTa MakCUMyM Bbllie F2-ciiost crany Ha3bIBaTh
F3-cmoem. Teopernueckre 1 3KCIEPUMEHTAIBHBIC UCCIICIOBAHNS, TIPOBEACHHbIE B rocieaune 20 rer, mokasany, uro F3-
cioit opmupyercst BepTHKaIbHBIM EXB-npeiidom mnasmer F2-06mactn moHocdepsl Ha TeOMarHUTHOM 3KBAaTOpe I10[
JEeHCTBIEM 30HAIBHOTO JIEKTPHYECKOro moiist. OTMedaeTcs BaKHast poilb MEPHANOHAIBLHON KOMIIOHEHTHI TepMoc(hepHo-
0 BeTpa B IPOCTPaHCTBEHHOM noJioxxeHuH F3-ciost. Yetko cpopMynmpoBaHHbIN HH3NUECKUIA MEXaHN3M ()OPMUPOBAHUS
F3-cios cymecTByeT TOJIBKO I YTPEHHUX 4aCOB MECTHOTO BpeMEHH, X0Ts F3-cioit HabroaeTcst 1 B IpyrHe 4ackl Me-
cTHOTO BpeMeHH. Kpome Toro, 0 CHX HOp HEM3BECTHO MPOCTPAHCTBEHHOE (LLIMPOTHO-IOITOTHOE) PACHIPEACTICHHE 3TOrO
sBneHns. JlanHas paboTa IOCBAIEHa AETaJIbHOMY HCCIISIOBaHHIO MeXaHH3Ma (GopmupoBanus F3-cosi B CHOKOHHBIX
T€OMarHUTHBIX YCJIOBHMSIX M €ro BapHalMid BO BPEMsl Pa3IMYHBIX BO3MYLIECHHH. JTH HCCIEA0BaHUS OCHOBBIBAIOTCS HA
pe3yJibTaTax pacueToB, MOIMYyUEHHBIX ¢ ncroyb3oBanueM I'CM TUII, a Taxke MaHHBIX HaOMIOmeHHH ciryTHHUKa VHTEp-
kocmoc-19 UK-19) u mubpobix noHO30HI0B. [To nanHbM criyTHHKa MK-19 BeIsiBNeHO, uto F3-croii Habmomaetcs B
OCHOBHOM B JIHEBHOE U BeUepHEe BpeMsi, HO HHOTAA OH (PMKCHUPYETCS U B TIOCICHIONYHOUHbIe—yTpeHHHE ackl. [lokasaHo,
yro F3-cioii opmupyercs B pe3ysbTare ASHCTBHIS HEOAHOPOAHOTO 10 BBICOTE BepTHKaIbHOr0 EXB-npeiicda mia3msl Ha

TreOMarHUTHOM 3KBAaTOpE. ) . . . L
Many papers have been devoted the formation ofiaddi layers in the F-region of equatorial ionosp) the
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first one, was published more than 60 years agogiaily the appearance of these layers has bededcab
"equatorial F2-layer stratification”. However, asrngnstrated in the middle of 90s of the last centine additional
maximum above F2-layer maximum in the equatoriabgphere exists regular enough and at the ceriaoallL
Time. Hence the maximum above the F2-layer wasddhe F3-layer. Theoretical and experimental stuich the
last 20 years have demaonstrated that the F3-laylarined by the vertical B plasma drift in the ionospheric F2-
region at the geamagnetic equator due to the alealric field. The important role of the merididamponent of
thermospheriC wind has been noted for the F3-lagatial position. There is clearly formulated plhgsimechanism
for the F3-layer formation, but only for the morgihours of local time. Note the F3-layer is alsg@iyed in other
hours of local time. In addition, we do not knoyortbughl%( the spatial élatltude—longnude) distritout of this
phenomenagn. This, study is devoted to a detajle@ jon of the F3-layer formation ‘mechanism inet
geoma%;netlc conditions”and its variations duringiows disturbances. This study was performed ushe
calculafion results obtained by the global selfsisient model of the thermosphere, ionosphere sotomposphere,
as well as observation data of Infercosmos-19 @K-datellite and digital ionosonde. According te thK-19
satellite data, we found that the F3-layer is obsgmainly in the afterndon and evening hours, etimes it is
fixed in the night and mormng hours. Simulatedifssshowed that the F3-layer is formeéd as a reguibnuniform
in height vertical BB plasma drifts at the geomagnetic equator.

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

WHcruryt conneuno-3emuor pusnku CO PAH, Upkyrck, Poccus
kozlov-da@iszf.irk.ru

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

B paGore mccnenyeTcs pe3oHaHCHas TpaHchopMaiys ObICTPBIX MarHUTO3BYKOBBIX (BM3) konebGanuii, mpoHuU-
Ka}OI%I/IX BHYTPb MarHI/ITOC(EepLI 3eMiTi U3 COJTHEYHOTO BETPa, B alib()BCHOBCKUC M MEIJICHHLIC MarHUTO3BYKOBEIC
KousieOanus. OrnpeneieHo MPOCTPaHCTBEHHOE pacn%e,uenenne CKOPOCTH TOTJIOLICHUS dHepruu notoka bM3-BosH. B
YHUCIEHHBIX pacdyeTax I MOToKa mafaronmx bM3-BoJH HCTIONB30BAICH KOIMOTOPOBCKHH CHEKTp, THITHIHBIA IS
BOJIH B TIEPEXOIHOM CJIO€ MEXJy YJapHOH BONHOM M MarHuTomnaysoi. IlokasaHo, 4TO CKOPOCTh MOTTIOLIEHUS SHEP-
run BM3-BoJiH 3a cyeT pe30HaHCHOW PAaCKauKd MEUICHHBIX MArHUTO3BYKOBBIX KOJICOAHHU HAa HECKOJIBKO MOPSIKOB
BEJIMYMHBI OOJIbIIIE CKOPOCTH MOTJIONICHHUS WX YHEPTHHU, CBSI3aHHOTO C PE30HAHCHBIMHU allb()BECHOBCKUMU BOJHAMH,
Ha TeX )K€ MarHUTHBIX 000JIOYKaX.

. Resonant transformation of fast magnetosonic (Fi&)es into Alfven and slow maCPnetospnﬁiéSMS) descil
tions during their propagation from the solar wiodthe magnetosphere is investigated. Spatialiloligion of en-

ell’\%é dissipation rate of penetrating FMS oscillasios studied. In order to determine integratedoeries of the
F wave absorption after their transformation irgsonant Alfven and SMS oscillations, we use tbérbgorov

spectrum typical of waves in turbulent plasma & ¢olar wind. The FMS wave energy dissipation catesed by
magnetosonic resonance excitation is shown to kerakorders of magnitude greater than that calsethe

Alfven resonance excitation at the same surface.

AHAJIN3 NOSIBJIEHUSA YCJOBUM G IO JAHHBIM UPKYTCKOI'O JUTU30HIA
O.E. Koanakosa, HM. Iloaex, I' I1. Kymnapenko, I''M. Ky3nenosa, K.I'. PatoBcknii

WHcruryt conneuno-3emuoit pusnku CO PAH, Upxkyrck, Poccus
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.M. Kuznetsova, KG. Ratovsky
Institute of Solar-Terrestrial Physics SB RAS, iy Russia
IIpoBeaeHo ucciaemoBanue nosBiacHus ycinoBuit G mo ganaeiM Mpkyrckoro aurmsonzaa 3a 2003—2007rr. Hc-
MOJIL30BAJIUCh PE3YNbTATHl 5- 1 15-MUHYTHBIX U3MEpEHUH.

OOHapy»XeHO, 4TO C YMECHBIIEHHEM COJIHEUHON aKTHBHOCTH KOJIMUECTBO CiIydaeB mosiBiieHuit ycnosus G ysenu-
yppaeTcs. Haubosee yacto ycnosue G B rojibl yMepeHHOH CoNHeuHOMN akTHBHOCTH HabmopaaeTcs npu K>5,a B
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TOJIbl MHHUMAJIFHOH COJTHEYHOH aKTHBHOCTH — Ipu K,>2. Hambonbiee KOTNYECTBO CIydYaeB MOSBICHHS yCIOBUIM
G npuXxoauTCs Ha JISTHUE MECSLbl B YTPEHHHE YaChl MECTHOT'O BPEMEHH.

We study of the G conditions occurrence using tketsk digisonde data in 2003—2007. The results ahd 15
min. measurements were used. It was found thatuh#ber of the condition G occurrences cases ineseagh the
solar activity decrease. G condition is observedrtiost often during the periods of the averager saltivity when
Ky>5 and of the minimum solar activity whe€,>2. The most number of G conditions occurrences scise
observed in the morning local time hours in the s @mmonths.

BO3MOXKHOCTH YYETA HOHOC®EPHOM OIIUBKA BTOPOT' O MOPSJIKA
B AIBYXYACTOTHBIX I''IOBAJIBHBIX HABUT'AIIMOHHBIX CIYTHUKOBBIX CUCTEMAX

E.B. Koneukas, M.B. Tunun

Wpxyrckuil rocynapctBeHHsli yausepcuret, Upkytck, 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(epHast MMONpaBKa BTOPOTO MOPSAAKA B OJHOYACTOTHBIX U JIBYXYACTOTHBIX IIIOOAIBHBIX
HaBUTAIIMOHHBIX CITYTHUKOBBIX cricTeMax. CpaBHUBAIOTCS 3HAYCHUS HOHOC(EPHOH MOMPAaBKH U OCTATOYHOH OIMIHO-
KU BTOPOTO MOPSI/IKA, BEIYUCIICHHBIC C UCIOJIb30BAHUEM MOJEIH IOl MarHuTHOTO Touist 1 mojenu |IGRF. Hccie-
JTyeTCsl BO3MOXKHOCTh y4eTa HOHOC(HEPHOI MONPaBKU BTOPOTO MOPSIKA B IBYXYACTOTHBIX U3MEPEHUSIX.

The second order ionospheric correction is consttlér the single-frequency and dual-frequency dlobaiga-
tion satellite systems. The second order ionosploerirection and residual error values calculatgdgithe models
of a dipole magnetic field and the IGRF are comgafEhe possibility of taking into account the setarder
ionospheric correction in dual-frequency measurémisrinvestigated.

O INPEJEJIbHBIX BHAUEHHUAX 3APSIOB IbLJIEBBIX YACTUIL B MOHOC®EPHOM I1JIA3BME
C.M. Konuun, C.U. ITonean

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

ON LIMITING VALUES OF DUST CHARGES IN IONOSPHERIC P LASMA

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

[Momy4yeHO aHANTUTUYCCKOE BHIPAXKECHHE, OIMUCHIBAIOIICE MPOILECC MONYYCHHS 3apsja MBUICBBIMU YacTHUIAMH B
pe3yJibTaTe JEWCTBUS WHTEHCUBHOTO (GoTodddekra B noHochepHOH IMuazMe. DJICKTPOCTATHUECKOE JaBIICHHE Ha
MOBEPXHOCTH 3apSDKEHHBIX IBUICBBIX YACTHI[ MOXET OKAa3bIBaTh BIUSIHHE Ha MPOYHOCTHBIE XAPAKTEPHUCTHKH ATHX
yactuil. [TonydeHbl npeiebHble 3HAUYCHHs 3aps/I0B MBUICBBIX YACTHUII, TIPH KOTOPBIX MOXKET MPOUCXOJUTh UX MOJI-
HOE WM YacTU4HOe paspyiueHue. OnpeaeneHbl HE0OX0AUMbIE YCIOBUS U TTAPAMETPhl HCTOYHUKOB PEHTIEHOBCKOTO
M3JIyYeHHs], CIIOCOOHBIX CO3/1aTh KPUTHYECKUE 3HAUCHUS 3aps0B, NPUBOAALIMX K UX MOJHOMY WIIM YaCTHIYHOMY
Pa3pyIICHHIO.

We investigate limiting values of charges of miadijzles in the ionospheric complex (dusty) plas@stain-
ing solid grains in the presence of Solar radiatitie obtain analytical expression describing dastigle charging
as a result of intensive photoelectric effect. Electrostatic pressure on the surface of chargkd dost particles
can affect the strength characteristics of thestecfes. We obtain the limiting values of the chesgf solid dusts,
exceeding of this charge value leading to totadastial dust particle destruction. Necessary camtiitand parameters
for X-ray sources of electromagnetic radiationdetned to reach these limiting values of dust gbar
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O MUHUMAJILHOM PA3MEPE KAIIEJIb ) KUJIKOCTH B MOHOC®EPHOM IJIA3BME
B MIPUCYTCTBUU COJIHEYHOI'O U3JIYUEHUSA

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

Wncruryr 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.l. Morozova, S.I. Popel

Institute of Geosphere Dynamics, Moscow, Russia

PaccmoTpena Mojens mOHOC(EPHOU IIa3Mbl, coaepiKallel 3apsDKeHHBIC KUAKUE Karumd. [lomydeHo ycioBue
CYIIECTBOBAHMS 3apsDKCHHBIX KHUIKHUX Kameslb B HOHOC(HEpHOi Tia3Me B IPUCYTCTBHH WHTEHCHBHOTO IIEKTPOMAr-
HUTHOTO M3imydeHHUs. OKa3bIBaeTCs, YTO AIEKTPOCTATHIECKOE IABJICHHE HAKJIAIbIBACT 3aMETHBIC OTpaHUYCHUS Ha
MUHHMaJIBHBIE pa3sMephl 3apsDKEHHBIX JKHAKHX Karelb, KOTOPBIE MOTYT CYIIECTBOBAaTh B MOHOC(hEpHOI mia3me.
OmnpeneneHsl MUHIMAIbHBIE Pa3MEPHl JKUAKHX Kallelb B 3aBHCHMOCTH OT MHTCHCHBHOCTH MCTOYHHKOB AIJIEKTPO-
MAarHMUTHOTO U3JIY4YECHHsI U apaMeTPOB KOMILIEKCHOM IIa3MBbl.

We consider ionospheric plasma model containingidigiroplets. The condition for the existence oarged
liquid droplets in complex plasmas in the presesifcelectromagnetic radiation is found. The minimsize of lig-
uid droplets existing in complex ionospheric plasnsdetermined by electrostatic pressure. Thelet®mwith the
sizes smaller than this minimum size are evaporafed dependences of the minimum size of liquidptitoon
powers of Solar radiation sources as well as paemsief complex ionosperic plasmas are presented.

This work is supported by the Division of Earth Saies, the Russian Academy of Sciences (the besganch
program “Nanoscale particles in nature and techmiageroducts: conditions of existence, physical ahdmical
properties, and mechanisms of formation”), the §om of Physical Sciences, the Russian Academycin8es
(the basic research program “Plasma processes f&dlar System”), the Dynasty Foundation, and thBR

O BJIMSTHUU HEMTPAJIBHOM KOMIIOHEHTBI HA ITPOIIECCHI ®OPMUPOBAHUSI
3ATIBIJIEHHON NMOHOC®EPHOM IJIA3ZMbI

C.M. KonnuH, A.A. Mop:xkakosa, C.H. Ilonean

Wuctutyt 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.I. Popel

Institute of Geosphere Dynamics, Moscow, Russia

B noHochepHoit mazme MOryT collepKaThCsi HAHO- ¥ MHUKPOMACIITa0HbIe YacTULbl. B pe3ynbrate 3apspKeHus
9TUX YacTUll GopMHUpYyeTCs 3ambuleHHass noHocdepHas mia3Ma. B Hacrosimel paboTe paccCMOTPEHO BIUSHUE d(-
(heKTOB pe30HAHCHOM Mepe3apsiIKi MOHOB IIPH WX B3aUMOJCHCTBUH C HEWTpalaMH, a TaK)Ke HarpeBa 3JEKTPOHOB
npu porodpdexre (3GPEKTUBHOCT, HAarpeBa DIEKTPOHOB 3aBMCUT OT KOHIEHTpAIMH HENTPAOB) Ha 3apsDKEHHUE
MBUICBBIX YaCTHIl B HOHOC(EPHOM II1a3Me B MPUCYTCTBUU JOCTATOYHO MHTCHCUBHOTO 3JICKTPOMATHUTHOTO HU3JTyde-
Hust. OnpezienieHbl 00JIaCTH BBICOT, HA KOTOPBIX YKa3aHHBIC BEIIIC 3((EKTh MOTYT OKa3bIBaTh 3aMETHOC BIIMSIHAC Ha
3apsHKCHUC HAHO- M MUKPOMACINTAOHBIX YACTHI[ PA3IMIHOTO MPOUCXOXACeHUs. OKa3bIBACTCs, YTO paccMaTphBae-
MbIe 3(h(HEKTHI BaXKHBI IIPH OMUCAHUHN CEPEOPUCTHIX 00IAKOB, MOJSAPHBIX Me30C()EPHBIX PATUOOTPAKECHUI M YACTHIL
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 erantihe 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 noticeabletaifethe charging of different nature nano- andrascale parti-
cles. It turns out that the considered effectsimportant in the description of noctilucent clougs]ar mesospheric
summer echoes and the particles of meteoric origin.
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COJIHEYHASI AKTUBHOCTH M CE30OHHBIE BAPHAIIMA UMITYJIbCHOMN COCTABJIAIONIEN
OHY-PAJUOIIYMOB, PETUCTPUPYEMBIX B AKYTCKE B 2001-201Gr.

B.A. Ko3nos, A.A. KopcakoB

HHCTUTYT KOCMOU3NIecKuX uccienoBanmii u adpoHomun uM. F0.I". Illagepa CO PAH, Sxytck, 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

ATMocheprku (paauOUMITYIIBECHI TPO30BBIX PaspsIOB) PErHCTPUPOBAINCH B OKpecTHOCTAX Skyrcka (62° N;
129.7° E) paanu OT NpOMBILUICHHBIX OMeX. [IpUHATBIH paMOYHOM aHTEHHOH (BOCTOK—3aIlaj) CUTHAJ CPAaBHUBAJICS
¢ MOpOraMy HamNpsHKEHHH; NPU NPEBHIMICHUN ITOPOrOB HAIPSDKCHUH CHIHAJI, OCTyNal Ha cueT4HK. PaccmarpuBa-
FOTCS TaHHBIE KOJHUecTBa atMocheprkoB 3a kaxablit yac ¢ 2001mo 2010rr., curHamsl KOTOPBIX IPEBBIIIATH TTOPO-
roBeiil ypoBenb mois 1.75MB/M (mansHocTs 10 10000kM). B cyTo4HOM XOj1€ MOTOKA aTMOC(EPUKOB BBIIAEISIOTCS
skcTpeMyMsl: 8—12 UT (posoBast aktuBHOCTh Bocrtounoit Asum); 15-19 UT Adpukanckuii MEPOBOH IpO30BOI
ouar); 3—7 UT uar B Tuxom okeane). ComocraBieHbl CE30HHBIE X0JIa IKCTPEMYMOB IUIOTHOCTH ITOTOKA aTMOC(e-
PHKOB U yCpEeIHEHHbIE 3a Mecsl eXeHEBHbIE OTHOCUTENbHBIC Yrcna Bonbga. ['po3oBas u coqHeyHas aKTHBHOCTH
HaxozsTcs B npotuBodaze. Munnmym 3—7 UTc 2001nmo 20101T. npakTH4ecky He MeHsETCs. AKTUBHOCTb odara
Bocrounoit Asun (8—12 UT)6onee noasepkena Bapuaimsam. B 15—19 UTpeructpupyercs HaubobInas Bapuamust
MOTOKA aTMOC()EPUKOB, OCHOBHBIM UCTOYHUKOM KOTOPBIX SIBJISICTCS] AQPUKAHCKUIT MEUPOBO# TPO30BO#i ovar.

Atmospherics (radio-frequency pulses of lightningctarges) were registrated near Yakutsk (62° 19; 1°2E),
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 ikitez=ded the threshold. In the present paper thicb§letd 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}ivi5-19 UT (activity in Africa), 3—7 UT (The Ffic Ocean
thunderstorm activity). Season variations of extieras have been confronted with the month mean $tmsyn-
ber (Ri). Thunderstorm and solar activities aramnantiphase 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 thustnatmos-
pherics flux variations from year to year are regied at 15-19 UT. The flux is generally deterrditiy African
thunderstorm activity.

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

1211 B. Kocrapes, “I1.H. Marep, 21.¥0. Knumymkun

1I/IpKyTCKI/H71 rocynapcTBeHHbI yHuBepceuret, Upkyrck, Pocccust
Uucruryt conneuno-3emuoii pusuxn CO PAH, Hpkytck, 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, bk Russia

B nannol paboTe B paMKax KWHETHKH ObLTa M3y4eHA MPOJOJIBHAS CTPYKTypa Aper(OBBIX KOMIIPECCHOHHBIX
YHY-BosH B MarauTochepe. HaiineHbl coOCTBEHHBIE YaCTOTHI ATUX BOJIH M YCIOBHSI UX packadku. B xome paboThl
OBUTO TIOTYYEHO M YMCIIEHHO PEIIeHO WHTEeTPaJbHOe ypaBHEHHUE, OMUCHIBAIOIIee COOCTBEHHBIE MOl BOMHEI. [Toka-
3aHO, YTO 3TH BOJHBI JIOKAJM30BAHBI BOJIM3HM T€OMarHUTHOTO SKBATOPa, & COOCTBEHHBIE YaCTOTHI MPOTIOPIHOHATBHEI
9acToTe MUaMarHuTHOTO apeiida (o*). HeycToWdnBOCTE BO3HUKACT MPH TOJIOKUTEIFHOM IPAIUEHTE TEMITCPATypPhI
(pocT TemITepaTyphI ¢ yIaleHHEM OT 3eMITH) W 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 calcukitgenfrequencies this waves and instability ciomwli 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 geomagnetiuapr. Their eigenfrequencies are proportionahtodiamagnetic
drift frequency *). Mode instability takes place when plasma terapgne grows with distance and only for waves
whose azimuthal phase velocity wave coincides dittbction of protons drift.

Ob OCOBEHHOCTSX HABJIOJEHUSI NOHOB I'EJIUA
C IOMOIIIBbIO PAJAPOB HEKOI'EPEHTHOI'O PACCEAHUA

/.B. KotoB, JI.®. YepHorop

Wucruryt nonocdepst HAH u MOH VYkpaunsl, XapekoB, YKkpauHa
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, Kdng Ukraine

WoHHBIN cocTaB BHENIHEH MOHOCQEPHI SIBJISIETCS MHOTOKOMITOHEHTHBIM. Hapsiay ¢ noHaMH aTOMapHOTO KHCIIO-
poza M BoJOpoJa B OOLIEM cCllydae B IUIa3Me MOTYT IPHCYTCTBOBATH U MOHBI TeNUs. AHAJIN3 SKCIEPUMEHTAIbHBIX
JAHHBIX, TOJTYYSHHBIX ¢ MOMOIIBIO Pa3JIMYHBIX METONOB, U MOJENBHbIE PACUETHl CBUACTENLCTBYIOT O TOM, YTO OT-
HOCHTEJIbHOE COACpKaHHe HMOHOB renus B auanazone BbeicoT 400—1500xM B 0OBIYHBIX ycnoBusX Mano (He Gosee
10-15 %).Cucrematiyeckoe MONy4eHUE TOCTOBEPHBIX JAHHBIX O KOHIEHTPALUH HOHOB TeNIUs ¢ MOMOLIBIO Me-
TOJIa HEKOT'€PEHTHOT'O0 PACCESIHUS SIBIISIETCS CIIOKHOM 3a/aueil. B nokiane paccmaTpuBaloTesi 0COOCHHOCTH Clienra-
JIM3UPOBAHHON 00PabOTKM SKCIIEPUMEHTAIBHBIX JTAaHHBIX pajiapa HEKOTepEeHTHOTo paccestHus MHcTuTyTa noHochepsl
(r. Xapbko). [TokazaHo, YTO HPEATIOKEHHAS METO/IMKA ITO3BOJISICT YBEPEHHO PErUCTPHPOBATH HOHBI TENUSI M OLICHU-
BaTh UX OTHOCHUTEIILHOE COJIepIKaHue.

lon composition of the topside ionosphere is mattiponent. 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%®0 is small
under normal conditions (less than 10-15 %). Syatienobtaining of the reliable data about the haliens con-
centration using the incoherent scattering tecteigwa difficult problem. The features of a spézed data process-
ing of the incoherent scatter radar data for lasibf the ionosphere (Kharkiv) are consideredhi eport. It is
shown that the proposed method can reliably déidaim ions and estimate their fraction.

INPOCTPAHCTBEHHO-BPEMEHHBIE BAPUAIIMN KOHUEHTPALIUY NOHOB BOJOPOJA
IIPA PA3JIMYHBIX COCTOSHUAX KOCMHUYECKOH IMOTI'OAbI

1.B. KotoB, JI.®. YepHorop

WuctutyT nonochepst HAH 1 MOH VYkpaunsl, XapbkoB, YKkpauHa
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

Ienbro mokiIana sABISETCS aHAIN3 MPOCTPAHCTBCHHO-BPEMEHHBIX BapUAIMii KOHIICHTPAIIMA HOHOB BOJOPOIA BO
BHEIIIHEH MoHOc(epe, MOMYyYCHHBIX ¢ MOMOINBI0 XapbKOBCKOTO pajapa HEKOICPEHTHOTO PACCESIHUS JUIS CYILECT-
BEHHO Pa3IMYHBIX T'eIMOre0(U3NIECKUX YCIOBHH, U COMOCTABICHHE ATHX BapHaIlli C JaHHBIMH, IPEIOCTaBIIsIC-
MBIMH MEXIYHAPOIHOH cripaBouHON Mojenbio HoHochepsl IRI. ComocraBnenue qaHHbIX pamapa MHCTHTYTa HOHO-
cdepnl ¢ mporHozamMu Mozend |IR| mMo3BOIHIIO BRIIBUTH KaUECTBEHHBIE M CYIIECTBEHHBIE KOJMICCTBECHHBIC OTINIHS
paccMaTpHUBaeMbIX BapHannii. AHaJIN3 TOJXYYEHHBIX PE3ybTaTOB CBUACTEIBCTBYET O HEOOXOANMOCTH AaJbHEUIITHX
WCCIIIOBAaHUN BapHaIlii KOHIICHTPAIMH MOHOB BOJAOPO/A U, B MEPCIEKTHUBE, CO3AAHUS MOJEIN MOHHOTO COCTaBa
BHeNTHe# noHochepsr i pernoHa IlenTpansHoit EBporbr.

The aim of this report is to analyze the spatiatgieral variations of the hydrogen ions concentraiiothe top-
side ionosphere, obtained by the Kharkiv incoheseatttering 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 radandeith the IRl model predictions revealed quaktatand 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 cosifjian model
for the region of Central Europe.

BO3MYIEHNWSA ITOJHOI'O JIEKTPOHHOI'O COJAEPKAHNA],
COIIPOBOXKJABHIUE MOIIHOE 3EMJIETPACEHHUE 11 MAPTA 2011r. B AIIOHUHA
'E.C. Kpynosuy, ’C.B. Boeiixos, “H.II. IlepeBanoga, 10.B. Sicioxeny, “U.B. JKuperben
lI/IpKyTCKI/H‘/'[ rocynapcTBeHHbIH yHuBepcuret, Upkytck, Poccus
2I/IHCTMTyT conHeuHo-3eMHO# ¢pusnku CO PAH, HUpkyrck, Poccns
3I/IHCTMTyT KOCMO(]H3NYECKIX HCCIIeIOBaHMI 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 Research/Agronomy SB RAS, Yakutsk, Russia

B pabote npeacTaBieHbl pe3yibTaThl HCCICIOBAHUS BO3MYILCHHH MONTHOTO 31eKTpoHHOr0 coaepxanus (I19C),
COIPOBOXKIABIIMX MolHOe 3emueTpsicenne 11 mapra 2011r. B SInonun, no nanusiM GPS#3MepeHuii Ha TIOTHOM
sroHckol cetn cranunit GEONET.bein npoBenieH aHanu3 JBYMEPHOH IPOCTPAaHCTBEHHON KapTHHBI BO3MYIIECHUN
I13C, a Takxke Mo CKOPOCTEH U HAIIPABICHUN UX IEPEMELICHNUS.

We present the results of investigation into thaltelectron content (TEC) disturbances detecteat abwerful
earthquake on March 11, 2011 in Japan as deducad@&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.

O BOBMOKHOCTHU IPUMEHEHUA METOJA CMUTA
JJ1 OIPEAEJIEHUS BBICOTBI MAKCUMYMA h,,F2 HOHOC®EPHOTI' O CJIOA
IO JAHHBIM BEPTUKAJIBHOT'O 30H/IUPOBAHUSA

O.A. JlapionnH, B.U. Kypkun

Wucruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
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.l. Kurkin
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

B pa60Te AHAJIU3UPYIOTCA BO3MOKHOCTHU ONPCACICHUA BbICOT MAKCUMYyMa E- u Fcnoes I/IOHOC(l)epLI B aHHU30-
TPOIHOM CJiyda€ MO AJaHHbBIM BCPTHUKAJIbHOTO 30HAUPOBAHUA. BXOZ[HI)IMI/I JaHHBIMH (B 9TOH ITOCTAHOBKE 3aaaq1/1)
SABJIAKOTCSA HAKJIOHCHHUEC MArHUTHOI'O IMOJISA U BBICOTHO-HAaCTOTHAA XapaKTCPUCTUKA (BI'IX) JJIsL OOBIKHOBCHHOM M He-
OOBIKHOBCHHOI BOJIHEI. I[HH peuIicHuA 3aJa4u MOKET CIYKUTb H3BCCTHAd OMIIUPpUYCCKAs (bopMyna BuUaa

h,F2= 1490 ~ 176. Mapamerp M (3000) F2= M7 (3009
M (3000) F2+AM foF2

Cwmura. OfHAKO NPUMEHEHHE JAHHOTO METOJA MPH BEPTHKAIHHOM 30HIMPOBAHHU MOXET ObITh HEKOPPEKTHBIM.
Hetounocts omnpeneneHust mapamerpa M (3000) F 2 smecw Oyzder cBsizaHa ¢ TeM, 9To MeTo[ CMHTa HE YUUTHIBACT

onpenensercs u3 BUX h'( f) METOIOM

MAarumTo-MOHHOC paCHICIJICHUE, a IPOU3BOAUT NEPECUCT BUX BCPTUKAJIILHOI'O 30HAUPOBAHNA B BUYX HakiI0HHOTO
30HAUPOBAHUS JIMIb B U3OTPOITHOM CJiy4ac. O6CY)K,HaeTCH BO3MOXHOCTb KOPPECKTHOI'O MPUMCHCHUSA METOAa Cwmura
B TaHHOM CJry4ac.

The possibility is analyzed in the present papeateiermineh,F2, the peak of the anisotropic ionospheric layer,

from vertical sounding data. The input data inpgheblem provided are magnetic inclination and \attoeight func-
tions h'(f) for ordinary and extraordinary wave. For thisgase, one can use the known empirical formula ef th
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view: h F2=

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.

is determined from thé'( f)

HCCJIEJOBAHUE BO3MYIIEHUA HOHOC®EPHI BO BPEMS IFEOMAT'HUTHBIX BYPb
HA OCHOBE MOJIEJIMPOBAHUSA U JAHHBIX OIITHYECKUX U3MEPEHUUN

B.A. JleonoBHu4

HuctutyT comneuno-3emuont gusuku CO PAH, Upkytck, 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 nccienoBaiuch BapHauy SMUCCHIA aToMapHOTo kucioposaa 557.7u 630 HM HOYHOI TepMoceps! BO
BpEMSs T€OMArHUTHBIX Oypb B pernone Bocrounoit Cubupu (52° N, 103 E) ¢ ucnonb30BaHHEM KaK JAHHBIX OITH-
YECKHUX M paguopU3NIecKuX HAaONIOACHUH, TaK ¥ MOJCINPOBaHUsS. BBUTO BBISIBIEHO HECKOJBKO JECSITKOB MarHUT-
HeIX O0ypb (MB), BO BpeMsl KOTOPBIX HAOJII0JaIKCh BO3MYILEHHs BapHuamuii sMuccuil 557.7u 630 HM, UMeBIIHE IO~
JN0OHYyI0 (hOpMY M IPOMCXOJMBIINE CHHXPOHHO B TeueHHe Bced Houu. [Ipu 3TOM Bapmanmm paccMaTpuBacMbIX
amuccuid OblIM KoppenupoBaHbl ¢ BosMmymieHusMu [19C. Koppensuust Bapuanuit Bo3mymenuii [19C u amuccun
557.7HM siBiseTCS MHANKATOPOM TOTO, YTO BO3MYLICHUS TOH SMHCCUH MOTYT OBITh CBSI3aHBI C BO3MYIIIEHHEM 3a-
psbKeHHOM KOMIOHeHTHl F- ninn E-o6nactu nonocdepsl. CooTHOIICHNE MEKAY aMIUIMTYAaMH BO3MYLICHUI MHTEH-
CHBHOCTEH 3€JI€HOH M KpacHOW IMHUCCHM, pacloNoKeHHbIX B F-o0mactu noHocdepsl, MOKET U3MEHSTBCS BO BpeMs
MB. Pe3ynbTaTsl MOJETMPOBAHKS MOKA3aJH, YTO 3TO COOTHOLIEHHE MOXKET 3aBUCETh OT BBICOTHI MaKCUMyMa F,-crtos.
[Tpu noHMWXeHNN MakCUMyMa F,-CI1051 3TO COOTHOIICHNE YBETMINBACTCA.

This paper investigated 557.7 and 630 nm atomigemyemission variations in the nocturnal thermospbder-
ing geomagnetic storms in Eastern Siberia (52°08° E), using optical and radiophysical observatiand simula-
tion. We found several tens of magnetic storms (M8h disturbances of 557.7 and 630 nm emissiomatians
being similar in form and occurring synchronoudlyngght long. The emission variations in the presevere corre-
lated with TEC disturbances. In those cases, thecsoof the 557.7 nm emission disturbance mighehzeen the
dissociative recombination 6f," and electrons in the F region. The comparisondmtvdisturbance amplitudes of inten-
sities of the green and red emissions locatedeirtregion may change during MS. The simulatioaligshow that this
comparison may depend on the height of thlayer maximum. It increases with decreasiggalfer maximum.

UCCJIEJOBAHUE SKBATOPUAJIBHOI AHOMAJIMN:
PAIMOTOMOI'PA®US 1 MOJEJIN IRI-2001, NeQuick

E.C. AnnpeeBa, E.A. JleoHTheBa

MockoBckuii rocygapcTBeHHbIN yHIUBepcuTeT 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

IpezncraBieHsl Pe3yNIbTaThl CPABHUTENLHOIO aHanusa noHochepusix momeneit IRI1-2001, NeQuicke pammoro-
morpaduyeckumu (PT) ceueHusMu HOHOCHEPHI, MOTYYCHHBIMU MO AaHHBIM PT HU3KOIIMPOTHON cHcTeMbl MaHu-
na—Illanxait. OCHOBHOM 0COOEHHOCTHIO HU3KOLIMPOTHOM HOHOC(HEPHI ABJIETCS dKBaTopHajibHas anoManus (JA). B
JIOKIIaJIe MTPHUBEJICHBI IPUMEPhI CONOCTABICHHUI M3MEPCHHBIX B PT-3kcrepuMeHTe 3HAYCHUN HAKIOHHOTO OTHOCHU-
tensHoro I19C u coorBeTcTByOmMX 3HadeHuit [19C, Berunciennsix no MomensM IRl u NeQuick. Comocrasienue
MOJICJIEHBIX CEUYCHUI ¢ U3MEPEHUSIMHA MOHO30HIOB IMOKA3aJI0, YTO HAUOOJBIICEe PACXOXKICHHE B 3HAUCHUIX KPUTH-
YeCKHX 4acToT F2-cost moHocdeps! HabMogaeTCss B 00JaCTH CHIIBHBIX MIPOCTPAHCTBEHHBIX I'PAJNCHTOB 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 mojaenu IRI, NeQuickonuceiBatoT B cpetem «hoH-
TaH-3(PEKT», HO HE OTPAKAIOT YCTONUUBBIE CTPYKTYpPHBIE 0COOEHHOCTH DA, KoTopble Habmonamcs B PT-ceuenusx,
B YaCTHOCTH OPHEHTANHIO chopMuUpoBaBIIeTOCS siipa DA BIOJb CHIIOBBIX JHHHA MarHUTHOTO TOJIS 3eMJIH TOCIie
nonyausi. [Toatomy Obt paspaboTtan meton koppekunu moaeieit IRI, NeQuicks obnactu makcumyma rpe6Gus DA.
B noxknaze npuBenensl 1 00CyKaat0TCs pe3ynbTaThl Koppekimu moaeneit IRI, NeQuick.

We present the results of comparison IRI-2001 ae@hick models predictions and with radiotomogra(RY)
images of the ionosphere reconstructed from the dfthe low latitude RT chain Manila-Shanghai. Mapecific
feature of low latitude ionosphere is equatoriairaaly (EA). In our presentation we show the examjfllastrating
the comparison of the slant relative TEC measundglli experiments with the corresponding TEC vakadsulated
from the IRl and NeQuick models. Maximum discrepasén the F2 layer critical frequencies are obsérin re-
gions of steep spatial gradients in electron dgnsig. in the region of EA. We consider the peities of the dy-
namics of equatorial anomaly inferred from the nie@d&d from the experiments. Our analysis showatlttte IRI,
NeQuick models rather well reproduce an averagge(eeral) fountain effect, but not reproduce stnadtfeatures
of EA persistent in the RT images. Therefore, atiio@ method is developed of IRl and NeQuick modelshe
vicinity of the maximum of EA crest. We present aliscuss correction results of IRl and NeQuick ni@de

AHAJIN3 NOHOCPEPHBIX TAPAMETPOB 110 PATINO3ATMEHHBIM,
MOHO30HAOBBIM USMEPEHUSIM U JAHHBIM MOJEJIEM IRI, NeQuick

E.C. AnapeeBa, B.E. Kynuusbin, M.B. JlokoTra

MockoBckuit rocynapcTBeHHbIN yHuBepcuteT 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, Ras

IpexacraBiensl pe3yiabTaThl BepuduKauu pagnozatMeHHbix (P3) manHbix cucteMmbl FormoSat-3/COSMIGio
N3MEPEHUSIM HOHO30H/IOB B pa3nyHbIX pernonax B nepuoy 2006—2008r.

Habmomaercst Xopoliee coriacoBaHre 3HAYEHWH KPUTHIECKUX YacTOT, BEIYMCIEHHBIX 13 P3-podwreii u o nan-
HBIM MOHO30HJIOB, JUISl CIIOKOWHBIX YCJIOBHHA. C pOCTOM r€OMarHUTHOW BO3MYIICHHOCTH YBEIMYHUBACTCS PACXOXKACHHE
KPUTHYECKHUX YACTOT, BHIYUCICHHBIX U3 P3-npodusieii u o 1aHHbIM HOHO30HIOB.

IMpoBeaeHO COMOCTABICHUE PE3yNILTATOB, MOIyUeHHBIX ¢ momonibio mozerneir NeQuick, IRI-2001, IRI-2007¢
P3-npodunsamu cucrembr FormoSat-3/COSMIGipu pa3nn4HbIX YPOBHIX F€OMarHUTHON BO3MYLICHHOCTH.

Monemu NeQuick, IRI-2001, IRI-200Zopo10 BOCIIPOM3BOAAT MAKCUMAJIBHBIA YPOBEHD DJIEKTPOHHON KOHIIEH-
TpalUK NMPAKTUYECKH HE3aBUCHMO OT YPOBHS F€OMarHUTHOM Bo3MymieHHoCTH. OJTHAKO MOJENH XyXe 0TOOpa)aroT
npoQHIIb SIEKTPOHHOH KOHILIEHTPALHH.

Verification results of FormoSat-3/COSMIC Radio QOltation data based on ionosondes measurementt in d
ferent regions of the world during the period 060892008 are presented.

The F2-layer critical frequencies yielded by raduxultation profiles are in fairly good agreemernthwhose
from ionosondes data for quiet geomagnetic conttid 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 modgisaduce the electron density profiles much worse.
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MOJEJINPOBAHUE NAPAMETPOB TUHAMUYECKHUX U TEIJIOBBIX ITPOLHECCOB
B TEOKOCMHWYECKOMU I1JIABME
1O JAHHBIM PAJTIAPA HEKOTEPEHTHOI'O PACCESIHUS B XAPBKOBE

M.B. JIamenko

WuctutyT nonochepst HAH 1 MOH VYkpaunsl, XapbkoB, YKkpauHa
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, Kdng Ukraine

[pencraBieHsl pe3ysbTaThl MOACIUPOBAHUS CE30HHO-CYTOYHBIX BapHalWil apaMeTpoB AMHAMHYECKHX U Tell-
JIOBBIX ITPOLIECCOB Ha (haze pocTa 2440 IUKIA COTHEUHOH akTHBHOCTH. J[y1s aHanm3a pHU3nUecKuX IPOLEccoB B Ie0-
KOCMHUECKOH I1a3Me UCTIOJIb30BaHbI IaHHBIE pajiapa HEKOTEPEHTHOTO paccesiHusl B XapbKOBe.

[IpuBeneHs! pe3yabTaThl CPAaBHUTEIBHOIO aHAIN3a BapHalMi apaMeTpoB (PM3HYECKUX ITPOLIECCOB B TEOKOCMH-
4yecKoH Ima3Me Ha ¢aszax pocta 2370 U 2410 UUKIIOB COITHEYHON aKTUBHOCTH.

[MomydeHHbIE pe3yabTaThl UCTIOJIB3YIOTCS ISl Pa3BUTHS PETHOHAIBHONW MOJIENM HOHOC(EPHI IO JaHHBIM Xaph-
KOBCKOT'O pajiapa HEKOT€pEHTHOI'O pacCesiHHUSI.

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

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

The received results for regional ionospheric maltiglelopment based on Kharkiv incoherent scattrrda-
tabase are used.

PA30BBIE ®JTYKTYALUHA PAJHOBOJIH ITPH ITIOJIHOM OTPAXKEHUH
OT CJ1041 IVTA3MBI CO CIYYAUHBIMH HEOJHOPOJHOCTAMUAU

HT. Adanacnes, 2AH. AdaHnacnbes, 20.A. JlaproHuH, B.1I. MapkoB

1I/IpKyTCKI/H71 rocynapcTBeHHbIM yHuBepcuret, Upkyrck, Poccust
2I/IHCTI/ITyT cosiHeuHo-3eMHoM ¢um3uku CO PAH, Upkyrck, Poccust
nta@api.isu.ru

PHASE FLUCTUATIONS OF RADIO WAVES EXPERIENCING TOTA L 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, Iy Russia

Hccnenyetcs 3aiaua MajnoyrioBOro paccesiHUs PaJloBOJIH MPU MOJHOM BHYTPEHHEM OTPaXKEHUH OT CIIydyaiHO-
HEOJIHOPOAHOTO CJIOs IU1a3Mbl. PaccmaTpuBaeTcst ciiy4ail HOpMaJlbHOTO MaJeHUs BOJIH Ha TUIA3MEHHBIN cioil. s
y4deTa 0COOCHHOCTH PACCESIHUS BOJIHBI B OKPECTHOCTH TOYKH OTPa)KCHHUS BBEJICHO aHAIMTHYECKOE MPeoOpa3oBaHue
pemeHns ypaBHEHHUS SHKOHANA, TIOIydeHHOTO B TIPUOIIDKEHIH METOIa BOSMYIIEHHNA. DTO Mpeodpa3oBaHUe O3B0~
JseT paccuuTath (prykTyanun (assl pagdoBONHBI IS CIIydasi MPOM3BOJIFHOTO MOHOTOHHOTO MPOGWIIS peryIsipHOit
JIURJICKTPUIECKON MPOHMUIIAEMOCTH IDIa3Mbl. Ha OCHOBE aHANIWTHYECKOTO MPEeoOpa3OBaHUS PEIICHHS YPaBHEHUS
SiikoHaNa B paboTe MOIy4IeHBI NPHOIMKEHHBIE (POPMYIBI IS AUCIIEPCHH M ABYMEPHOTO MPOCTPAHCTBEHHOTO CIEK-
Tpa (a30BbIX (QIYKTyaluii B 3aBUCHMOCTH OT TPEXMEPHOTO MPOCTPAHCTBEHHOTO CIIEKTPa IUTA3MEHHBIX HEOIHOPOIHO-
creit. OnpeeneHpl YCIOBHS MPUMEHHUMOCTH MOTYYSHHBIX (POPMYIIT IS pacueTa CTATUCTUYECKAX MOMCEHTOB (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 tak® iatcount
the scattering peculiarities in the neighborhoothefreflection point, we introduce an analyticahtsformation for
the eikonal equation solution derived by the pddtion method. This transformation permits calcatet of radio-
wave phase fluctuations for any monotonous praifiléhe regular dielectric permittivity of the plaann the layer.
Using this approach, we have derived analyticahfdas for the variance and two-dimensional spaf&ctrum of
phase fluctuations, depending on the three-dimeasipower spectrum of plasma fluctuatiokiée have also de-
termined the limits of applicability of the derivéatmulas.

55



BLIQD-2011.Cexyus B. Qusura 0KoI03eMHO20 KOCMUYECKO20 NPOCMPAHCMEA

IIPOTHO3UPOBAHUE TUHAMUKHN HOHOC®EPBI
C MIOMOUBIO KTACCHONINPYIOIIINX HEMPOHHBIX CETEU U TIEPCEIITPOHOB

10.C. MaciennukoBa, B.B. boukapeB

Kaszanckuii ([ToBosmkckwuii) henepanbusiii yauepcutet, Kasanp, Poccus
yuliamsl@gmail.com

FORECASTING IONOSPHERIC PARAMETERS WITH SELF-ORGANI ZING
CLUSTERING NEURAL NETWORK AND PERCEPTRONS

Yu.S. Maslennikova V.V. Bochkarev

Kazan (Volga Region) Federal University, Kazan'sRa

Honocdepa npeAcTaBiaseT coOO0NW YPE3BBIYAWHO CIIOKHYIO HEIMHEHHYIO CHCTEMY. 3HAUMTEJIbHBIC M3MCHCHUS
JUHAMUKHA HOHOC(EPHI MOXHO HAOII0OIaTh HA PA3IMYHBIX BPEMEHHBIX MacIiTabax OT HECKOJBKHX YacoB JIO He-
CKOJIBKHX JIET (COOTBETCTBYIOLIMX, HAIIPHUMED, JJIMHE COJIHEYHOIO [UKIA). DTH (BIyKTyaruu 00yCIOBIEHBI IPEXKIE
BCETO BpallleHueM 3eMJIM, CE30HOM T'0J1a, YPOBHEM COJIHEUHOW U r€OMarHUTHOM aKTUBHOCTH. [To3TOMY moctpoeHue
TOYHOTO MPOTHO3a OCHOBHBIX MapaMeTPOB HOHOC(HEPHI TOJDKHO TPOU3BOAUTHCS C YIETOM 3TUX (hakTopoB. s pe-
IICHHS TI0J00HOr0 Poja 3aJay IIMPOKO HMCIONB3YIOTCS HEeJIMHEHHbIE METOIbI MPOrHO3UPOBAHMS, B YaCTHOCTH HC-
KYCCTBEHHBIC HEMPOHHBIE CETH. B maHHO# paboTe MpeacTaBIeH METO POTHO3UPOBAHHS C UCTIOIL30BAHUEM KJlac-
CU(MUIUPYIONUX HEHPOHHBIX CeTel M MEPCENTPOHOB MPUMEHUTENBHO K BPEMEHHBIM PSiaM KPUTHUECKON YaCTOThI
1 BBICOTHI ci10s1 F2, a Takke K psay 3HAYCHWH ITOJHOTO 3JEKTPOHHOTO COACPIKAHHUS Hall OKPeCTHOCThIO Kasamwu.
BHauasie mpou3BoIUTCS KilacCH(BHUKALNA TEKYIIIETO COCTOSIHUS HOHOC(HEPHI MO MPU3HAKY JTMHEHHOH MpeckazyeMocTH. B
Ka4eCTBe MPU3HAKOB KJIACTEPU3AIH UCTIONB3YIOTCS TIPEABAPUTENHLHO HalIeHHbIE KOG MHUIIMEHTHI IMHSHHOTO TIPeJICKa-
3aHUS, @ TAKXKE MapaMETPhl, XapaKTEPU3YIOIINE YPOBEHb COJTHEUHOM M T€OMAarHUTHOM akTUBHOCTH. [layiee ocyrecTsiis-
€Tcs TIPOTHO3UPOBAHUE BPEMEHHOTO PsiJia ¢ MUCTIONH30BaHUEM TepcenTpoHOB. [10100HBII 1MOIX0 T TIO3BOJIIT TIOTYIUTh
XOPOLLHUE Pe3ylbTaThl MPOTHO3UPOBAHUS B YCIOBUSIX MOBBIILIEHHOW F€OMarHUTHON aKTUBHOCTH.

The ionosphere is an extremely complicated nontisgatem. One can see considerable changes ofpbes
dynamic on different time scales from several haorseveral years. Eg: changes are mainly caused by the
Earth's rotation, the current season and the leveblar and geomagnetic activities. To make peepiedictions of
basic ionospheric parameters all these factors brisbnsidered. In this paper the novel forecastpyroach using
classification neural networks and perceptronshieesn developed to predict ionospheric F2 layeicatifrequency
and total electron content (TEC). The coincidenicpredicted results with observed data opens widspects for
future application of the method in conditions @fthgeomagnetic activity.

BEWBJIET-®UJIbTPALIUSI HOHOTPAMM
A Jl. AkuypuH, B.B. Boukapes, FO.C. MacjieHHUKOBA

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

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

Kazan (Volga Region) Federal University, Kazan’sBa

Honocdepa urpaer BaxxHYIO POjib B Pa3JIMYHBIX CHCTEMaX PaJnOCBs3H. MIOHOrpaMMBI BEPTUKAIEHOTO 30HIUPO-
BaHUs SBISIOTCS OJIHUM M3 MCTOYHHUKOB MH(OpMarmu 00 noHochepe. K coxaneHuro, HOHOTpaMMBbI, Kak IMPaBUIIo,
KpOME OTpaXEHHOTO OT MOHOC(Epbl CHrHaja ColepXkaT MIYMOBOW ()OH Pa3IMYHOM NPUPOIBI. DTH HEJOCTATKHU Cy-
LIECTBEHHBIM 00pa30M 3aTpyIHSIOT CO3/laHNEe aBTOMAaTHYECKUX CHUCTeM aHanu3a. B nmaHHol paboTe MBI npearaemM
NropuT™M (UIBTPALUH, KOTOPBIH ITO3BOJISET MOBBICUTh KOHTPACTHOCTh MOHOTPaMM. J{JIsi MCKITIOUEHHSI COCPENIOTO-
YEHHBIX MMOMEX HCIONb3yeTcsl (MIBTpAlis HAa OCHOBE aHAN3a IMOPSIKOBBIX CTaTUCTHK. MeAMaHHBIH YpOBECHb
MOIITHOCTH U TaHHOM Y9acTOTHI COMTOCTABIISIETCS] C MEIUAHHBIM YPOBHEM MOIIHOCTH, ITOJTyYCHHBIM II0 BCEM 4acTo-
TaM. YacToThl, A1 KOTOPBIX MEAMAaHHBIH YPOBEHh MOIIHOCTH BBHIIIE MOPOTa, UCKIIOYAOTCA U3 00paboTku. [amee
TIPUMEHSIETCS] BeHBIET-QUIBTPAIMS ¢ UCTIONB30BAHKUE BYMEPHOTO CTAIMOHAPHOTO BEHMBIET-IpeoOpazoBaHus (wc-
MOJTB3YIOTCS BEHBIIETH Xaapa u cUMIIETHI). [Ipr 3TOM MOPOT IITyMOTIOIABIICHHUS BRIOMPAETCS OTACIBHO [T KaXKI0TO
YPOBHS Pa3l0oKEHUsS C MCIOJIb30BAaHUEM YHUBEpPCaNbHOro kputepus JJonoxo—/l»xoHcToHa. loHOrpaMMBl, HCIOJb-
30BaHHbIC B paboTe, ObUIM MOJy4YeHBl Ha 30HAMpYomeM KoMiuiekce «l{uxnon» Kazanckoro ynusepcurera. [Ipen-
JIOKCHHBIM QJITOPUTM IT03BOJICT YJIYYIIMTh KAYECTBO HMOHOTPAaMM, YTO MOXKET OBITh MOJIC3HO IS JaTbHEHINIEro
HKCIIEPTHOTO aHaJIM3a WK paboThl aBTOMAaTHYECKUX CHCTEM.
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The ionosphere plays an important role in radio momications such as satellite and cellular comnatito
and global positioning system (GPS). lonograms igeuseful information of the ionosphere. Unfortighg they
are generally corrupted by noise which causes ldiffieulties in further analysis, especially bytamatic systems.
In this research we propose a filtering algoritltntontrast ionograms. At the beginning we use tiderostatistics
analysis to exclude concentrated frequency artifahen ionograms are being filtering using two @hisional sta-
tionary wavelet transform. The ionograms used énekperiments were collected at ionosphere conij@gzlone”
of the Kazan State University. The proposed alboritaises the quality of ionograms which is usébulfurther

expertise or automatic system analysis.

METO/I OBHAPYXKEHMHS IIJIOCKUX KBASBUMOHOXPOMATHYECKHUX BOJIHOBBIX CTPYKTYP
IO JAHHBIM IMTOJIHOI'O 3JIEKTPOHHOT' O COAEP)KAHUS HA IIJIOTHBIX CETAX GPS

A.Il. MenBeneB, C.B. BoeiikoB

WHcruryt conneuno-3emuoit pusnku CO PAH, Upkyrck, Poccus
Serg3108@iszf.irk.ru

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

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

Jannas paboTa mocBsmIeHa pa3paboTKe U TECTHPOBAHUIO HOBOTO METOAA OOHAPYKEHHS M pacdeTa XapaKTepH-
CTHUK IUIOCKMX KBa3UMOHOXPOMATHUYECKHX BOJHOBBIX CTPYKTYpP, OCHOBAaHHOT'O HAa aHaJU3€ MPOCTPAHCTBEHHBIX pac-
npejielieHnid Bapuanuil MOJIHOTO 3JEKTPOHHOTO COJCPIKaHMs, TOJMYYSHHBIX Ha IUIOTHBIX ceTsX mpuemHukoB GPS.
IToka3aHo, 4TO METO]] MO3BOJISCT B OOJBIIMHCTBE CIy4acB OOHAPYKUTh MEPEMEIIAONIUCCS NOHOC(EPHBIE BO3MY-
menus ([IMB) u paccuuTaTh MX XapaKTEPUCTHKH B NPHOJIMKEHHH IUIOCKOM KBa3HMOHOXPOMATHYECKON BOJIHBL.
JlaHHBII METOA MOXET OBITh HCIIOJB30BaH KaK B Ka4eCTBE HE3aBHCHMOIO METOJA OMPEICICHUS XapaKTECPUCTHK
TIMB, Tak u 1J151 KOPPEKILMHU yKe CYHIECTBYIOIINX METO/IOB.

The work is devoted to development and testing abw method of detection of plane quasi-monochramat
wave structures based on analysis of space dititsuof total electron content variations obtairiezin dense
networks of GPS receivers. It was shown that théhatkallows traveling ionospheric disturbances (Jli@be de-
tected and their characteristics to be determinea 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.

CYTOYHASA U CE3OHHAS 3ABUCHUMOCTH IIYMOBOI'O KOCMHUYECKOI'O
PAJUOUN3JTYUYEHUSA HA YACTOTE 158MI'n

A.E. MupouminukoB, JI.®. YepHorop

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 H3N0XeHbl pe3ysbTaThl HaOMIOACHHUS CE30HHO-CYTOYHBIX BapHalMil MOIHOCTEH paJHoIlyMa Ha YacToTe
158 MT 11, mosy4eHHbIe pu moMoIiH Pagapa HekorepeHTHOro paccesaust MuctutyTa noHocgeps (r. Xapbpkos). Dddex-
THBHas Tuiomans anteHHsr 3700 M romoca mpomyckaHus pagHonpueMHoro ycrpoiictea 19 k[, ero mrymosast
temrnieparypa 120 K, mymoBast temnepatypa cuctemsl 450-980 K.BpemeHnHble 3aBUCHMOCTH HPEACTABICHBI IS
YeThIPeX XapaKTePHBIX CE30HOB — BECCHHET0 M OCCHHEr0 PAaBHOJCHCTBHI, 3UMHETO M JICTHEIO COJHLECTOSHUI B
neprox ¢ 20030 2011rr. OOBACHSIOTCS OCHOBHBIE 3aKOHOMEPHOCTH B IOBEJACHUH BPEMEHHOTO X0/1a MOLTHOCTH
KOCMHYECKOT0 pafauoiryMa Ha yactore 158 MI 1.

The report presents the results of monitoring daitgd seasonal variations of the space radio nagepat a
frequency 158 MHz obtained by the incoherent scattéar of the Institute of lonosphere (Kharkivjfegtive an-
tenna area 3700%mbandwidth of radio receiver 19 kHz, noise tempewaof radio receiver 120 K, noise tempera-
ture of system 450 K. Time dependences are prabdotefour specific seasons — spring and autumrineges,
winter and summer solstices in the period from 2@D2011 year. Basic regularities in the behavibthe time
variation the space radio noise power at a frequeh&58 MHz are interpreted.
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JAHAMHAYECKHUE MPONECCHI F-OBJJACTA HOHOC®EPDI:
PE3YJIbTATBI UBMEPEHUU HA XAPBKOBCKOM PAJJAPE HEKOI'EPEHTHOI'O PACCESIHUA

JL.S1. EmMenbsinoB, A.E. Mupomnnkos, JI.®. YepHorop

Hucrutyt nonochepst HAH 1 MOH Ykpaunsl, XapbkoB, YKkpanHa
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 noknane paccMaTpHuBaKOTCs BHICOTHBIC, BDEMCHHBIC U CE30HHBIC BAPHALUU BEPTHKAIBHONW KOMIIOHEHTHI CKO-
poctu nBMKeHUs MOHOC(hepHOU mia3smbl V,. IIpuBomsaTcs pe3ynbraThl H3MepeHHs V;, BO BpEeMs PEAKHX COOBITHI
(noHochepHBIX Oypb, CONHEYHBIX 3aTMEHHI W T.II.), @ TAKXKE PE3yJIbTaThl pacyeTa COCTABIIAIOIINX BEPTUKAIBHOM
CKOPOCTH, 00YCIIOBIIEHHBIX TIpolieccaMy tuPy3un 1 mepeHoca ria3mMbl HeHTpaabHBIM BeTpoM. OOBIYHO B THEBHOE
BpEMs Ha BBICOTAX BOJIM3H M HIKE MaKCHUMyMa MOHM3AIMHU IiasMma jasuxkercs Buu3 (V,<0) u V, npuHuMaeT 3Hade-
nust —40—0m/c, a Ha BBICOTAxX BhIIIE MakcuMyMa MoHu3aimu V,>0. BeicoTa, Ha KOTOpoil V, H3MEHSAET CBOM 3HAK,
3aBHCHUT OT COJIHCUHOW akTHBHOCTU 1 Onm3ka K 500 kM. Haubonbmme 3HaueHus [V,[] IMEIOT MECTO B OKOJIOMOIY-
neHHoe Bpems. Houbro Ha Bcex mccnenyembix BeicoTax V,<0. YTpom HaOIr0MaeTCs 9KCTPEMYM BO BPEMCHHBIX Ba-
puanmsix V,. Ero BenumunHa pacTeT ¢ BHICOTOM.

The altitude, temporal and seasonal variationdefvertical component of ionosphere plasma drifbcity V,
are considered in the report. The results of plaseilacity measurements during infrequent eventaogpheric
storms, solar eclipses etc.), and the resultslotilzdions of vertical velocity components due tffusion and trans-
fer of plasma by neutral wind are presented. Ugualthe daytime plasma moves dow<0), andV, takes values
—40-0 m/s at altitudes near and below the ioninatiaximum, and/,>0 at altitudes above the ionization maxi-
mum. Height at whiclV, changes its sign depends on solar activity amet@s 500 km. The largest values[of,[]
occur at noon. At nigh¥/,<0 at all investigated altitudes. There is an ewtrm inV, temporal variations in the
morning. Its value increases with altitude incregsi

JUHAMUKA F-OBJJACTH NHOHOC®EPBI ITPU COJTHEYHOM 3ATMEHHNHA
B XAPBKOBE 4 SIHBAPS 2011r.

J.A. I3106an0B, JI.SI. EMenabsinoB, A.E. MUpoumiHuKoOB

Wucruryt nonochepst HAH n MOH Vkpaunsl, XapbkoB, YkpanHa
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, Kdna, Ukraine

IpeacTaBiaeHo comocTaBlieHNEe BapUaliii HOHOC(HEPHBIX MAPAaMETPOB BO BPEMsI COTHEYHOTO 3aTMEHUsI 4 sTHBapst
2011r. u B xKoHTpONBHBIA ncHB 5 stHBapst 2011 1. IlpH KCIOIB30BAHKWHK AAHHBIX IO BBICOTHOMY PACIPEACICHUIO
AJIEKTPOHHOIM KOHIIEHTPALIMH, TeMIlepaType 3apsDKEHHBIX YacTHUIl M BEPTHKAJIbHOW CKOPOCTH JBMIKEHHS ILIA3MbI
paccunTaHbl BEpTUKAJIbHBIE KOMIIOHEHTHI CKOpocTer nuddy3un u yBiaedeHus mia3mMbl TepMocepHbiM BeTpoM. O0-
HApPYXKEHO CYIIECTBEHHOE YMEHBIIICHUE HANPABICHHOW BBEPX CKOPOCTH AUBQPY3uU BO BpeMs 3aTMEHHUS. DTO SB-
JieHHe 00YCIIOBJIEHO YMEHBIICHHEM CKOPOCTH MOHOOOPA30BaHUS U OXJAXKICHHEM 3JIEKTPOHHO-HOHHOIO rasa,
MPOSIBUBIIUMHUCS B YMEHBIICHUU BBICOTHBIX TPAIUCHTOB JJICKTPOHHOM KOHICHTPAIMU U TEMIIEPATYPHI IIa3MbI B
F-ob6nactu nonocgepsr.

A comparison of variations of ionospheric paransetdtained during a solar eclipse on January 41,28xd the
control day, January 5, 2011 is presented. Thécatrtelocities of diffusion and plasma transpagrtthermospheric
wind was calculated using data on the altitudinstridbution of electron density, charged partidesperature and
vertical plasma velocity. Significant decreasingtleé upward diffusion velocity during the eclipsassfounded.
This phenomenon occurs due to decreasing of iodystan rate as well as cooling of electron-ion gad cause
reducing of the electron density and plasma tentperaltitudinal gradients in the ionospheric Fioeg
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CTPYKTYPA NEPUOJUYECKHX MIYJIbCAIIANA PC1
TP HAJINYNU TAKEJIBIX HOHOB B I1IJIABME

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

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

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

Hoxman nocesimen Y HU-kosrebaHUsAM B KOCMHUYECKON TIa3Me C MPUMECHIO TSXKENbIX HOHOB. YacToTa Komneba-
HUI [IPEANoJIaraeTcs MopsAaKa THPOYacTOTHl TsHKEIBIX MOHOB (quamasoH Pcl). IToapo6GHO paccMmaTpuBaeTcs mpo-
JOJbHAs CTPYKTypa (BIOJIb CHIIOBBIX JIMHWI MArdHMUTHOTO I0JIs) KOJI€OaHuii: 00JacTH MPO3PAYHOCTH M HEpOo3pad-
HocTH. PaccMarpuBaercs ciydail kBasumonepednoro pacupoctpanenus (K,>>k)). Haiineso, 4To Ha 3KBaTOpHAIb-

HOM 4acCTH CHJIOBOUM JIMHWU MMEETCS PE30HATOpP, KOTOPHIM CIY>XKUT pe3epByapoM 3Hepruu. PezoHaTop otaeseH oT
OKOJIOMOHOCQEPHBIX O0NacTell IMUPOKUMH O0JACTIMH HENpo3pavyHOCTH. lIpencraBiser wmHTEpeC TOT (akT, UTO
4acTh YHEPTUH TYHHEIHPYET CKBO3b 00JAaCTh HETPO3PAYHOCTH M3 PE30HATOpPA M IMOMANaeT B OKOJOMOHOC(HEPHYIO
o0nacTh, Tae 00pasyeTcs cTosvas BoiHA. YacToTa BOJNHBI OMPEICISCTCS COOCTBEHHBIME YacTOTaMH pe3oHaropa. B
pe3yipTaTe TOTo, YTO 3TH YaCTOTHI HE3HAYHMTEIIEHO OTIMYAIOTCS APYT OT APYra, GOpMHUPYIOTCS OMEHHUs, OYCHb IO-
X0XHE Ha XapaKTEPHYIO CTPYKTYPY )KEMUYKHH.

The report deals with the ULF-waves in space plasitia the admixture of the heavy ions. The freqyeat
oscillations is supposed to be of the order oftbavy ion gyrofrequency (the range of Pc1 pulsa)iohhe longitu-
dinal structure of oscillations (along magnetiddiénes) is considered in detail: the transpagerd opaque regions
are determined. The case of the quasi-transvergeagation 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-inaosphere region, where a standing wave is édrnthe
wave frequency is determined by the resonator &igguencies. At the result from the resonator'®efgequencies
are very close to each other the beats are fornmchwesembles the characteristic structure ofittie pearls.

CBSI3b BHE3AITHBIX ABPOPAJILHBIX AKTUBU3AITANA 1 I'EOMAT'HUTHBIX NYJbCAIIAN
BO BPEMS BHE3AITHOI'O HAYAJIA MATHUTHOHU BYPHU

'A.B. Moucees, 'B.A. Myi1aspos, 1C.H. Camconos, ?A. Hy

lI/IHCTMTyT KocModusnueckux uccnenosanuii 1 asponomun um. 10.I'. lladepa CO PAH, fAxyrck, Poccus,
moiseyev@ikfia.ysn.ru
2I/IHCTMTyT reosioruu u 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

YYu.G. Shafer Institute of Cosmophysical Research&gronomy SB RAS, Yakutsk, Russia
?|nstitute of Geology and Geophysics CAS, Beijingir@

ITo maHHBIM rIO0ANBHBIX TEOMATHUTHBIX, PATUO(DU3MYCCKIX M CITyTHUKOBBIX HAOIIOACHUN PACCMOTPEHBI BHE-
3aIHbIe aBpopaibHble akTUBM3aIUK (SA) —O0yxXT000pa3Hble BO3MYIIEHHS T€OMarHMTHOIO 1ojist. OOHAPYKEHO, YTO
SA conpoBonatoTcss BO30YKIEHHEM T'€OMarHUTHBIX ITyJbcaluid ¢ nepuonoM 3—5muH B cextope 9—-10 MLT na
mmmpoTtax ©'=66—71°.B 00nbIIHHCTBE COOBITHI MyJIbCAIIMHA PETUCTPUPOBAIKCE B (ha3e Ha Pa3HECEHHBIX 1O IOJTOTE
CTaHIMSX, B OTAEIBHBIX COOBITHAX OTMEUAIOCh a3UMYTalIbHOE paclpocTpaHeHUe KoJieOaHUH B COJTHEYHOM Harpas-
neann. [lymscarmu u SA corpoBokaanuch reaepanueiit OHY-u3mydeHus ¥ BBICHIMTAHUCM SHEPIHYHBIX YaCTHII.

OOcyxIaroTcsi MEXaHU3Mbl OJHOBPEMEHHOW reHepaluu SA M reOMarHUTHBIX MYJbCAllMi, a TaKKe YCKOPEHHS
YaCTHUI] BO BPEMs ITUX SBIICHUU.

By global geomagnetic, radiophysics and satelliseovations the sudden auroral activations (SApy-ltke
disturbances of the geomagnetic field were analyltedas found that SA by excitation of geomagneiidsations
with a period of 3-5 minutes in the 9-10 MLT secabratitudesd’=66—71° were accompanied. In most of the
events pulsations were recorded in phase at laffigailly extended stations, in individual eventsvids noted the
azimuthal propagation of pulsations in the solaeation. Pulsations and SA were accompanied bgdémeration of
VLF emission and energetic particles precipitatibhe mechanisms of simultaneous generation of Sihgeo-
magnetic pulsations, as well as the acceleratigadfcles during these phenomena are discussed.
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PEIIEHUE 3AJAYY B3AUMOJENCTBUA 3EMHOU MATHUTOC®EPBI
C COJIHEYHBIM BETPOM ITPH IOMOIIIA MOJUP®UIITUPOBAHHOI'O
CETOYHO-XAPAKTEPUCTHYECKOI'O METOJA
HA OCHOBE AJTATITUPYIOIIENCS MTOJI PELIEHUE UEPAPXUYECKON CETKH

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

MoCKOBCKHH (U3UKO-TEXHUIECKUH MHCTHTYT, MockBa, Poccus
Eugene.molokov@gmail.com

SOLVING PROBLEM OF THE SOLAR WIND INTERACTION WITH THE 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 nporeaime 50 JeT KOCMUYECKOH AMOXHU YEJIOBEYECTBO CHEIAN0 OIPOMHBIN 1Iar B OCBOSHUH KOCMHUYECKOTO
MIPOCTPAHCTBA, MPOW3BEIS COTHH 3aIlyCKOB MCKYCCTBEHHBIX CHYTHHKOB 3emiu. CyiiecTBeHHOW HpoOIeMoi sKc-
IUTyaTaluy CIIyTHUKOB SBIIAETCS MX BPEMs KU3HH HA OKOJO3EMHBIX OpOUTaxX, OTPAaHHICHHOE BCIIEICTBUE BO3ICHCT-
BHSL KOCMHYECKOTO M3IydeHus. [ onpenencHns He0OOX0AUMOTO YPOBHS 3aIlIUTHI CITYTHHKOB, a TAKKe I omepa-
TUBHOTO YIIPaBJICHUS UMK HEOOXOIMUMBI TaHHBIE O XapaKTepe pacHpeAescHNus MATHUTOTUAPOINHAMUIECKHX Mapa-
METPOB OKOJIO 3eMJIM. 3a/1aud 3TOrO Kiacca SIBISIOTCS OJHMMHU M3 HauOoJiee CIIOKHBIX 33/1a4 COBPEMEHHBIX YHC-
JICHHBIX METOJOB — B JIUTEpAType OMUCAHO JHiIb Heckonbko (BATSRUS, OpenGGCMi GUMICS) nporpaMMHBIX
KOMIIJIEKCOB, PELIAIONINX 3a/1ady 00TeKaHHs 3eMHOI MarHUToc(eps! ¢ MpUeMIeMoi TouHocThIo0. JlaHHast paboTa mocBsi-
IIEHAa MaTEMAaTHYECKOMY MOJICIIMPOBAHUIO B3aUMOIEHCTBISI MarHUTOC(Eephbl 3eMIIU C COJTHEYHBIM BETPOM.

B ocHOBY pa3pab0TaHHOIO BBIYHCIUTEIBHOIO METO/a peienus ypapaeHuid MI'/] monoxens! meron Poy co BTO-
PBIM TIOPSIAKOM ANNpPOKCHMALIMK, @ TakkKe sueiiku e, oGecrednBaolme coIeHOMIaIbHOCT MATHHTHOTO MOJIS.
Pa3paboTaHHBI METO MPUMEHSAETCS Ha aAaNTHPYIOMIEHCS MO pEIIeHHe HepapXUuecKol ceTke W obnamaeT KoH-
CEPBAaTUBHOCTHIO 10 Macce W MMITYNbCY. [Ipu pemeHnn 3amaum oO0TeKaHUs MarHATOC(Eps! 3eMII OTHOM W3 TJIaB-
HBIX TIPOOJIEM CTAHOBHUTCS PE3KUI TPaIUeHT MAarHUTHOTO TOJIS BOJIHM3H MOBEPXHOCTH 3€MJIH, IPUBOAALINNA K 3HAYH-
TeNbHBIM YHUCIICHHBIM ommOKkaM. B xozxe pemeHus 3amadn oO0TekaHus ()OHOBOE MarHWTHOE TOJIE€ BBIHECEHO M3
ypaBHennit MI'Jl 1 mpon3BOAUTCS pacyeT ero BIMSHUS Ha BO3MYIIIEHHE MAarHUTHOTO TIOJIS.

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

Roe method of the second order of accuracy andc¥kbguaranteed magnetic field non-divergence aken at
the basis of developed calculating method of MHDatipns solution. Developed method is applied capéet! to
the solution hierarchical grid and is conservativanass and momentum. In solving the flow problewuad the
Earth one of the most important problem is a slyggolient near Earth surface that results in bigmaational er-
rors. In the developed method strong backgroundnetagfield is excluded from MHD equations its ingspan the
magnetic field disturbance is accounted.

IPEABAPUTEJIBHBIE PE3YJIbTATbI BOCCTAHOBJIEHUA KACKAJTHON KPHBQﬁ
M POKUX ATMOC®EPHBIX JINBHEHU 110 JTAHHBIM CTEPEOHABJIIOJJEHUN

B.I1. MoxnaueBckasi, C.I1. Knypenko, .E. Cnenuos, 3.E. Ilerpos

WHcrutyt kocModusnueckux nccnenoanuid 1 asponomun uM. F0.I'. Ilapepa CO PAH, fxyrck, Poccus
v_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, l.Ye. Sleptsov, Z.E. Petrov
Yu.G. Shafer Institute of Cosmophysical Research/A&gronomy SB RAS, Yakutsk, Russia

HccnenoBanne OpoaoIbHOIO PasBHTHS MIMPOKKX arMochepHbix auBHel (IITAJI) Ha SIKyTCKO#M KOMILIEKCHOM ycTa-
HOBKE OCYIIECTBISICTCS TPEMs YCPEHKOBCKMMHE JH(h(EepCHIMAIBHBIMU ICTCKTOPAMH Ha OCHOBE KaMephbI-00cKypbl. Oc-
HOBHBIM OOBEKTOM HCCIIEAOBAHMS SIBIICTCS KacKanHas KpuBas pa3sutes LIIAJ] u, B yacTHOCTH, TITyOMHA MaKCHMyMa.
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B paGoTe npuBOISTCSA KpaTKOe ONMKUCAHHWE YCTAaHOBKH, METOJMKA aHAIHM3a JAHHBIX HAOJIIOJCHUA W ge3yﬂLTaTH
BOCCTaHOBJICHUS KaCKaTHOW KPUBOW B MHIMBHIYadbHBIX cOObITUsAX [IIAJ] ¢ sHeprueii B unTepBaie 10%°-10' 3B, a
TakkKe cpenHue TyOonHsl MakcumMyMa pa3Butus LITAJ. DkcriepuMeHTaTbHBIC TaHHBIE CPABHUBAIOTCS C PACYETHHIMU
3HAYCHUSAMU TITyOUHBI MAKCUMYMa, OJTYYCHHBIMHU IO MOJICIISIM afpOHHBIX B3aumoeiicTeuil tuna QGSJIETII-03u
JIETaeTCsI OIIEHKa MacCOBOTO COCTaBa MEPBHYHBIX YACTHI] KOCMUYECKHX JIYICH.

The study of longitudinal development of extensimeshowers (EAS) at the Yakutsk complex arraymgle-
mented with three Cherenkov differential detectzaised on a camera obscura. The main object ofroés&athe
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 residltecon-
struction of the cascade curve in individual EA®reg with energy in the range of'$010'"® eV, and also average
depths of maximum development of EAS. The experialesiata 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 masspmsition the primary particles cosmic rays is made

30HAAPOBAHUE NOHOC®EPHI, BOSMYIIIEHHON MOIIHBIM KB-PAJTMOU3JTYYEHUEM,
CUTHAJIAMHU CITIYTHUKOBBIX HABUT'AITUOHHBIX 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
2Haytn—xo-Hccne;[013aTem>c1<1/1171 pamnoduzndeckuit mHCTHTYT, H. HoBropon, Poccust
padokhin@physics.msu.ru,

SOUNDING OF THE IONOSPHERE DISTURBED BY HF RADIO WA VES
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, Rias
“Radiophysical Research Institute, Nizhny NovgoiRdssia

B noknane nmpuBoOAsATCS pe3yabTaThl SKCIEPUMEHTANIBHBIX MCCIIEOBAaHUH CBOWCTB KPYNHOMAcCIITaOHBIX BO3MY-
IIEHUH TUIOTHOCTH IIIa3MBl, CO37aBaeMbIX Npu HarpeBe F2-o6mactu monocdepst momueiMu KB-pagnoBonHamy.
V3amepeHHs NpOBOJMINCH HA HarpeBHOM cTeHae «Cypa» Kak B THEBHbIC Yachl, KOTJa HHTEHCUBHOCTb MCKYCCTBCH-
HBIX BO3MYILECHUH OOBIYHO UMEET JOCTATOYHO HU3KUI yPOBEHB, TaK M B HOUHBIX YCJIOBHSX. JJMarHOCTHKA HEOTHOPOA-
HOCTEH OCYIIEeCTBIIACEH C TIOMOIIBIO 30HIUPOBAHUS BO3MYILIEHHOH 00J1aCTH HOHOC(Eephl CUTHAIaMU HaBUTallHOHHBIX
UC3 cuctemsr GPS a Takxke cUrHanaMu HU3KOOpOUTaIbHBIX HABUIAMOHHBIX cucTeM «llapyc»/ TRANSIT.

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

BO3MYILIEHUA CPEI[I-[EIIII/IPOTHOIZ HNOHOC®EPBHI,
BBI3BAHHBIE YJAJEHHBIM BO3JJEMCTBUEM MOIIIHOT'O PATMOU3JIYYEHUSA
N COJTHEYHBIM TEPMHUHATOPOM

N.®. lomuun, C.B. llanacenko, JI.®. YepHorop

Wucruryt nonocdepst HAH u MOH Vkpaunsl, XapekoB, YKkpauHa
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. Panasenkpl .F. Chernogor
Institute of lonosphere NAS and MES of Ukraine, Kdéng Ukraine

Lenbio pabOTHI SABJISETCS ONMKMCAHHUE U aHAJM3 BPEMEHHBIX 3aBUCUMOCTEH OTHOCHTENIbHBIX BapHAIMI AJIEKTPOH-
HOHM KoHueHTpauuu Ha BhicoTax 150-500kM 1Mo JaHHBIM XapbKOBCKOTO pajapa HEKOIepeHTHOro paccesHus. laH-
HbIE MOJyYeHbI B MEPUO]] PabOTHI MOILIHOTO HArpeBHOro creHaa «Cypa» M mocje ee OKOHYaHUsI Ha (OHE TMPOXOXK-
JICHUSI BEUEPHETO COJIHEYHOTO TEPMUHATOpA B MYHKTE HAOJIOACHHS U B MAarHUTOCOMPSKEHHOI 00sacTi. 3aMeTuM,
qto creHn «Cypa» yaajeH oT Mecta HaOmoneHust Ha pacctosiHue okoo 1000kM. DKCIEpUMEHTBI [0 MOTU(BUKAIH
noHocheps! npoBogmmck 20—23centsaops 2010r. ¢ 12:5010 17:40 UT.Ha Beicotax 200—300km uepe3 60—90muH mo-
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Clle TIEpBOTO BKJIFOUCHHS HATPEBHOTO CTCHIA BO3HHUKAIO Koyiebanue ¢ meproaoM okono 30 MHH, KOTOPHEIi COOTBET-
CTBOBAJI IIUKJINIECKOMY PEKHUMY paboThl cTeHIa, U oTHOcHTebHON aMIumnTyqoi 0.08—0.1.Takke BOSHUKIN KOJIE-
6anus ¢ nepuogamu okojo 60, 90u 120mun. Mx ammuryna gocturia 0.15-0.2010cme npoxoKaeH!s COTHEYHBIX
TEepMHUHATOPOB. VIMENI0 MECTO pasinuine B MOBEACHHH UCCIEAYEMBIX BPEMEHHBIX BapHaIMii B TEPHO pabOTHI CTCH-
12 ¥ B QOHOBBIC HHTEPBAIIBI BPEMCHH.

This report is aimed at description and analysimé dependences of related variations in eleatacentra-
tion at the heights of 150-500 km from Kharkiv ihegent scatter radar data. The data were obtaindgdgdand
after high power “Sura” facility experiments witblar terminator moving through the observation aitd magneti-
cally conjugate region. Note that the “Sura” fagilis located at the distance of 1000 km from theesvation 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 withat¥e amplitude
of 0.08-0.10 was at the heights of 200—300 km 60nBDafter the first heating start. The oscillasamith periods
of 60, 90 and 120 min were also. Their amplitudeched 0.15-0.20 after the moving of solar termisatbhere
was a difference in behavior of studied time vaosizd during high power facility experiments and idgrundis-
turbed time intervals.

OBHAPYKEHUE U OLIEHKA TIAPAMETPOB COJIMTOHOB OT'MBAIOIIEN
B BAPUAIIUAX TEOMATHUTHOTI'O ITIOJIA

C.B. Ilanacenko, JI.®. YepHorop

XapbKoBcKUI HallOHANbHBIA yHUBepcuTeT umeHu B. H. Kapasuna, Xapbkos, YkpauHa
Leonid.F.Chernogor@univer.kharkov.ua

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

S.V. PanasenkoL.F. Chernogor

Vasyl Karazin Kharkiv National University, Kharkidkraine

ConuToHOMOJ00HbIE OTKIMKK MOTYT HMETh MECTO B HOHOC(EpE U FEOMAarHUTHOM I10JI€ MO/ ICUCTBUEM €CTeCT-
BEHHBIX U MCKYCCTBCHHBIX BBICOKOIHEPTHYHBIX MPOLECCOB. Lleipro MOKIana sSBISETCS MPUMEHCHHE aJTOPUTMOB
TEOPUH ONTUMAILHOTO OOHAPYKCHUS M ONTHMAJIBHOTO OLICHUBAHUS JJISl BBISBJICHUS SKCIICPUMCHTAIBHO 3apPETUCT-
PUPOBAHHBIX BapHAIM TOPU30HTATBHBIX KOMIIOHCHT T€OMAarHUTHOTO TOJISL B BUJIC COJUTOHOB OTrHOaroNIeii Ha oHe
rayccoBcKoro myma. [Ipu perienun 3aaun 0OHAPYKEHUs ObLITH ITOTYYCHBI aHATUTHICCKIE BRIPAKCHUS IS KPUTE-
pusi OOHAPYKEHUs, @ TAKXKE U1 BEPOSITHOCTEH JIOXKHOM TPEBOTH M Mpormycka currana. OleHka mapamMeTpoB COJU-
TOHA OTHOAIONICH MPOBOIUIIACH 110 METOIYy MaKCMMyMa NpaBIonoaoOus. Beuin mpoaHanu3upoBaHbl BPEMEHHbBIC
3aBUCUMOCTH (aykTyanuii H- 1 D-koOMIOHEHT TreOMarHUTHOTO TTOJISI B TIEPHOJ, CHIIBHEHIIIEH TeOKOCMUIeCKOol Oypu
7—-10nos160pst 2004 r. IIpoaeMOHCTPUPOBAHO, YTO COIMTOHOMOAOOHBIN OTKIUK MMET MECTO B 00EHUX TOPHU30HTAIIb-
HBIX KOMITOHEHTaX MPUMEPHO B OIHO U TO ke Bpems. [lepuox xonebanust coctaBui okoiao 13 MUH, aMIUTUTyAa —
17.3u 35.3uTa gns H- 1 D-KOMIIOHEHTBI COOTBETCTBEHHO. JTOT IMPOIECC, CKOPEE BCETO, BBI3BAH YBEIMUCHHEM
MPUTOKA SHEPTUH U3 MEXKILUIAHETHOTO MArHUTHOTO TIOJIsi B MarHuTocdepy 3emiu.

Soliton-like responses can occur in the ionosplagiek in the geomagnetic field under the influenceatural
and artificial processes. This report is aimedIlgbrithm application of optimal detection and opdinestimation
theory for the detection of experimentally recorddations in horizontal components of geomagniéid in the
form of envelope solitons in the presence of Ganssbise. The analytical expressions were obtdoredketection crite-
rion and for the probabilities of false alarm arghal omission as well. The estimation of envelspkton parameters
was accomplished using maximum likelihood. The titapendences of geomagnetic field H- and D-compistiieictua-
tions during the severe geospace storm on Noverkdl, 2004 were analyzed. The soliton-like respevese demon-
strated to occur in both horizontal components@pprately at the same time. The oscillation peviad near 13 min. Its
amplitude was equal to 17.3 and 35.3 nT for H-Bndomponent, respectively. This process is likelysed by increase
of the energy inflow from the interplanetary magnéeld 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

HHCTUTYT KOCMOQHU3NIECKUX HccienoBanmii u adpoHomun uM. FO.I'. adepa, SAxyrck, Poccus
Parnikov_S G@ikfia.ysn.ru

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

S.G. Parnikoy, |.B. levenko

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

dotomerpuueckre HabmoaeHus Ha Mepuauane SAxyrcka (CGMC: 55—-60 N, 200 E) mokasanu, 4T0 BO BpeMs
MHTEHCUBHBIX cyOOyph Ha mmpoTax SAR-1yrn oOb1YHO HAOIIONAIOTCS BCIUIECKH ITYJIbCAlMi CBEYEHUSI B DMUCCHU
N," 427.8um ¢ yactoramu 0.05—1T'1. DTH BCIIECKH 0TOOPAXAIOT MybCHPYIOLIHE BBICHITAHHS SHEPITUUHBIX Yac-
THII KOJIBIIEBOTO TOKA B 00JIACTH BHEITHEH MIa3Moc(ephl.

V3BecTHO, YTO IyJICUPYIOIINE BBICHITAHUSA MOTYT OBITH BBI3BaHBI I'MAPOMArHUTHBIMH BOJIHAMH B PE3yJIbTaTe
MOZYJIALMA MUTY-YITI0BOM IH(GY3UH U, COOTBETCTBEHHO, IOTOKA YACTUI] B KOHYCE NOTEPb C YaCTOTOH BOJHEL B
IpeCTaBICHHOW paboTe BBHINOIHEH 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 JIAKOT OCHOBAHHE MOJIAraTh, YTO THAPOMATHUTHBIE BOJIHBI, BO30YK1aeMble Ha HoHax O KOJBIIEBOrO TOKA,
BBI3BIBAIOT MYJIbCUPYIOLINE BHICHIIIAHNS IHEPTHYHBIX IEKTPOHOB B obytacti yactor 0.05—1I' Ha mmporax BHeI-
Hel 11asmMocdepsl.

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

It is known, that the pulsating precipitations tencaused by hydromagnetic waves as the resulodtilates of
pith-angle diffusion and, accordingly, the partscfaux in a losses cone with frequency of a wawethe submitted
paper the analysis of excitation of hydromagnetiw®s 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 precipitatiof 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
JEACTBUSA TPOMNYECKHUX IUKJIOHOB B CEBEPO-BOCTOYHOM YACTU TUXOI'O OKEAHA

A.C. lloaskosa, H.II. IlepeBasioBa

WHcruryt conneuno-3emuoi puznku CO PAH, Upxkyrck, 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, iy Russia

Ha ocHoBe naHHBIX (pa30BBIX M3MEpEHHH Ha3eMHBIX JBYX4acTOTHBIX npueMHHKOB GPSu Mereoponornueckux
nanubix apxuBa NCEP/NCAR ReanalysisccieioBaHbl BOJHOBBIC BO3MYLICHHS MOJHOTO 3JIEKTPOHHOIO COACpPIKa-
aus ([I19C) Hag 3oHaMu aeiictBus Tponnyeckux nukioHoB (TLI). McciaenoBaHue mpoBOAMIOCH IS MISCTH LMKJIO-
HOB Pa3JIMYHON MOIIHOCTH, JEHCTBOBABILIKX B CEBEPO-BOCTOYHOM YacTH THX0ro okeana B ceHTsi0pe—Host6pe 2005r.
ITokazaHo, 4TO B MEpHOAbI MAKCUMAJIBHOTO Pa3BUTHUS LIMKJIOHOB HaJ 30HAMM MX JEHCTBUS B HOHOC(epe Habmoaa-
eTcsl ycuieHne MHTeHCHBHOCTH Konebanui [19C ¢ pasnuuHbIME IuanazoHamMu nepuonoB. IIpu aTom ammiauTtyna
JUTMHHOTIEPHUOAHBIX KOJICOAHWH MPEBBIIIAET aMIUTUTYly KOPOTKOIIEPHOAHBIX Oosiee YeM B [Ba pasa, OJHAKO JUHA-
MHKa M3MEHCHMS MHTCHCHBHOCTH KOJICOAaHMH pa3sHbBIX NEpHOJOB coBmanaeT. Hanbonbimas aMmiuTyga Bapuanui
II3C peructpupyetes, koraa nasiaeHue B neHTpe TLI omyckaercst 10 MUHIMaIbHOTO 3HAYCHUS, a TIIOIAAb 00J1acTH
TTOHIKEHHOTO JaBJICHUs MakcuMaibHa. MHTeHcuBHOCTE Bapuaiuii [I9C oka3bpiBaeTcs BBIIIE, €CIM B PETHOHE JIeH-
CTBYET HECKOJIBKO LIUKJIOHOB OZTHOBPEMEHHO. BEIABIEHO, 4TO OTKIMK HoHOC(heps! Ha TLI HabmomaeTcst TOJIBKO B TE
MOMEHTBI, KOT/Ia IIUKJIOH JIOCTHI'aeT CTalMH yparaHa.

63



BLIQD-2011.Cexyus B. Qusura 0KoI03eMHO20 KOCMUYECKO20 NPOCMPAHCMEA

Wave disturbances of Total Electron Content (TE@rdropical cyclones (TC) zones were investigafgk
TEC data from international network of two-frequgggound-based GPS receivers and NCEP/NCAR metagirol
cal archive data were used. The research was daefor six different power cyclones acted in Nhertheastern
Pacific Ocean in September-November 2005. It isvshiiat intensification of wave TEC variation offdrent pe-
riod ranges is observed during maximum cyclonegestaong-period variation amplitude more then twéseeeds
short-period variation one; however the dynamicsasfation intensity changes coincides. The greate&< varia-
tion amplitude is registered when pressure in gy&loenter has a minimal value and low-pressureiangximal.
The increase of TEC disturbance intensity appeare mvident if several cyclones act in a regionutiameously. It
is revealed that ionospheric response on TC is olnberved when cyclone reaches the hurricane stage.

OCOBEHHOCTU CBOEB CUTHAJIA GPSB CIIOKOMHBIX YCJOBUSX
TALA. IyumnuH, 1 %0.B. SIciokeBnu

1I/IpKyTCKHﬁ rocyJlapcTBeHHbIN yHUBepcuteT, UpkyTck, Poccus
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, bk Russia

B pabote aHanm3upyroTCs NaHHBIC O COOSM CONMPOBOXKICHHS (a3bl HECYIIEH BCIIOMOTAaTEIbHOW 4acToThl L2
cucrembl GPS.Oco60e BHUMaHKE yIEISEeTCs YIIOBBIM XapaKTePUCTHKaM cO0eB (OTHOCHTENEHO MArHUTHOTO ITOJISL).
AHanu3 yrioBbiX quarpamm cOOeB MOKa3all, 4TO B CIIOKOWHBIX YCJIOBHSIX yBeJIMYeHHE drciia cO0eB Habmona-
eTCsl IS JIydel «aIpueMHUK — cnyTHUK GPS»,cocTaBnsionux ¢ JOKaaIbHbIM BEKTOPOM MArHUTHOTO TOJS Ha
BbicoTe HoHOCHeps! yribl ~90° u ~15°. CymmapHas 3a CyTKH IUIOTHOCTB cOOeB Ha wactore L2 cocrasisier mpu
stom ~3 %u ~1.5 %coorsercTBenHo (~1 %u 0.6 %na yactore L1).

In the paper we analyzed L2 GPS phase slips. Spattéantion is devoted to angular (against magnfidid)
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 GPSslig densi-
ties are ~3 % and 1.5 % (~1 % and 0.6 for GPS L1).

CIIEKTPAJIBHBIE CBOMCTBA 3JIEKTPOMATHUTHOI'O U3JTYYEHUS
JIUTOCO®EPHOI'O ITPOUCXOXKIEHUA

J.B. CannukoB, B.H. YBapos, I' ' W1. JIpy:xun

HMHCTUTYT KOCMUYECKUX UCCIIEIOBaHM U pactipocTpaHenus paanoBosH JIBO PAH, ITapatynka, Poccus
vilgusi@mail.ru

SPECTRAL PROPERTIES OF ELECTROMAGNETIC RADIATION OF LITHOSPHERIC ORIGIN
D.V. Sannikov, V.N. Uvarov, G.I. Druzhin
Yu.G. Shafer Institute of Cosmophysical Research/Agronomy SB RAS, Yakutsk, Russia

PaspaboTan MeToJl perucTpaly, Mo3BOJSIONINN BBIJCISATh CUTHANBI DICKTPOMArHUTHOTO U3YYCHUS HCTOYHH-
KOB, PACIOJIOKCHHBIX B OJIMKHEH 30HE, HauboJiee BEPOSTHBIMH U3 KOTOPBIX B CCHCMOAKTHBHBIX PETHOHAX SIBIISIOT-
Csl UCTOYHUKH JUTOC(HEPHOrO MPOUCXOKACHUS. M31105)KeHBI OCHOBBI U 0OOCHOBAaHHE METOJ[A M KPAaTKOE ONMHCAHUC
ero ocobennocreil. [Ipoanann3npoBaHbl pe3ynbTaThl 0OpabOTKHM MEPBBIX AKCIEPHUMEHTAIBHBIX M3MEPEHHN DJICeK-
TPOMAarHUTHOTO TIOJI B PETHOHE C MaJIbIM YPOBHEM TEXHOTEHHBIX TIOMEX M BEICOKUM YPOBHEM MHKPOCEHCMHUYIECKOI
aKTUBHOCTH, IPEACTaBJICHA IpeaBapUTEIbHAS KIACCH(PUKAIIIH ITHX CUTHAJIOB.

A method for registration, which allows to provisignals of electromagnetic radiation sources inmisr 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 andiaftlescription of its features. Analyzed the fesaf processing
the first experimental measurements of the elecigmatic field in a region with low levels of man-aeainterfer-

ence and a high level of microseismic activity, @anesents a preliminary classification of theseaig,
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OMNPEJIEJTEHUE BAPUAIIMA ITOJTHOT'O DJIEKTPOHHOI'O COJIEPKAHUS
MO JAHHBIM I''IOHACC

I1.B. Tarapunos, 10.B. fIciokesuy, C.B. BoeiikoB

HuctutyT comneuno-3emuoint gusuku CO PAH, Upkytck, Poccust
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

HccnenoBanus nonocdepHsIx mpoueccos ¢ nomomplo GPSBeayTcs Bo MHOTHMX CTpaHax MUpa Ha NPOTSHKEHHU
MIOCJICIHUX JIECSATH JIET, B TO BpeMs Kak 1oao0HbIX padot no nanHsiM [JIOHACC npaktuuecku HEe IPOBOIMIOCH.
IIprunHOI 3TOrO SBIANMCH Majloe KOJUUECTBO CIIyTHHKOB M ManouncieHHas ceTb npuemHukoB I'JIOHACC. 3a
nocneHue rojpl cnytaukoas rpynmuposka I JIOHACC npunmudHo Beipocia u gocturia ~20cnytaukos (8 GPS —oko-
10 30). Kpome Toro, ceiiuac B obmiem pocryie nosBuiocsk 6osee 300 copmentennsix GPSEFJIOHACC-pueMHUKOB 110
BceMy Mupy. IlosBHiack HEOOXOANMOCTD B CIEHHAIM3UPOBAHHOM IPOrPAMMHOM ITaKeTe, MO3BOJIIONEM 00pada-
teiBaTh ganHbie [ JIOHACC mns momydenus reodusnueckoir mapopmammu. B UC3® CO PAH rtakoii maker ObuT
CO3J]aH M IPOTECTHPOBaH. B nokiane mpeacTaBieHbl METOABI M aITOPUTMBI pabOTHI TAKETa, PE3YNIbTAThl €r0 TECTH-
poBanwusi, KioueBbie ocodennoctd maHabix [ JIOHACC u ux ommmune ot GPS.

For the last 10 years many works devoted to stidiieionosphere using GPS data were publishechdrthe
world but there were almost not the same worksdaseGLONASS data. The main reasons were small ruiwib
satellites and scarce network of GLONASS receiv@ts.recently number of GLONASS satellites has bgewn
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.sBecialized program complex for GLONASS data to be
processed to gain geophysical information is nee@edh a complex was created and tested in ISTRRAS.
Methods and algorithms of the complex and its mgstiesults as well as key points of GLONASS datd their
difference from GPS data are presented in thisrtepo

PA3PABOTKA UEPEHKOBCKOTI'O TEJIECKOIIA JJISI SIKYTCKOM YCTAHOBKH ILIAJI
A.A. UBanos, JL.LB. Tumodeen

WHcrutyt kocModusnueckux nccnenoanuii u asponomun uM. F0.I'. Ilagepa 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 sToM nokinazme paccMaTpuBaeTCs METOM IETEKTHPOBAHUS YEPEHKOBCKOTO CBETA, U3Ty4aeMOTr0 IUPOKUMH aT-
mochepubivu auBHaME (LLIAJT) kocmuueckux srydeii (KJI), U3/105KeHBI €M ¥ 3a1a4d IPOEKTa Pa3pabOTKH HOBBIX
YEePEHKOBCKHUX TEJIECKOIIOB, KOTOphIe OyayT pabotath B coctaBe Skyrckoi yctaHoBku IIIAJI, B cpaBHEHHH C CyIIIe-
CTBYIOIIMMH NPOCKTaMHU. B OCHOBE IPOEKTa JIEKUT e MPUMEHEHHS YePEHKOBCKHUX TEIECKOIIOB, MCIIOIB3YEMBIX B
raMMa-aCTPOHOMMH, aJaNTHPOBAHHBIX K oOmacth sHepruii Beume 10" 3B, paGoTAarOmMX COBMECTHO C HA3EMHOM
ycranoBkoil [ITAJI. MonenupoBaHie YIIIOBOrO W BPEMEHHOTO PACIPEACICHUS YSPCHKOBCKOTO CHTHAJIA OT JIUBHS
MPEJICTABICHO 3[ICCh ISl TOr0, YTOOBI IaTh MPEACTABICHUE O BO3MOXHOCTU uAcHTUpuKamu yactul KJI, naunmu-
pyrouux HIAJL. B pe3ynbrare BBHINOTHEHUS MPOCKTa OYAET CO3JaH KAYeCTBEHHO HOBBIA MPUOOp IS M3YYCHHUS
TAJT — nuddhepeHInanbHBIA JETEKTOP YSPEHKOBCKOTO CBETA C KPYTOBBIM 0030pOM, PACHIMPSIOIIAN BO3MOXKHOCTH
u3yueHust maccooro coctasa KJI ¢ momomipro SIkyrckoit yctanoBku IIIAJL. PaboTeI HaJ TEIECKOIOM HAXOAATCS Ha
CTaJIH CO3/TaHUs MPOTOTUIIA H OTPAOOTKHA METOANKH U3MEPEHHH C YIETOM BCEX 0COOCHHOCTEH MPOEKTA.

In this presentation an atmosphere Cherenkov tigitction technique is considered and existeneptejand
the planned ones are compared. The fundamentaisdeaise reduced in size Cherenkov telescopéatbaised in
gamma astronomy at energy range aboveéeM), which operates simultaneously with ground Esiem Air Shower
(EAS) array. Simulations of angular and time disition of Cherenkov light EAS signal are preseritete 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 déifial
Cherenkov light detector with the round field oéwi increasing abilities of Yakutsk EAS array toe@sh nuclear
composition of cosmic rays.

The telescope is being constructed according tohaltacteristics of the project.
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OPTAHU3ALNS HEITPEPBIBHBIX PI3MEP}EHPII>1 MATHUTHBIX BAPUATIMI
HA KOPJOHE BAUT'A3AH AJITAUCKOI'O 3AITIOBE/JTHUKA

A.JO. I'vo3napes, A.W. bakusinos, A.A. beres, E.O. Yuaiikun

T'opHO-AnTalicKuil rocyIapCTBEHHBIH YHUBEpCUTET, [ opHO-AnTaiick, 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, Risss

C 03.12.2009. na Anrae Hayana HenpepbIBHYIO peructpanuto DHZ-Bapuaruii MarHuTHOTO 1OJIST 3€MITM HOBas
reoMarauTHasi cranuus baiirasan (BGZ). Craniums pacroyioxeHa Ha TEPPUTOPUH AJTafCKOro roCyAapCTBEHHOTO
MPUPOIHOro OHOC(HEPHOro 3aroBeAHNKa Ha KopaoHe Baiirasan (Tenenkoe o3epo, 51° 45.596N, 87° 25.916E) u
yJaneHa OT MPOMBIIUICHHBIX PAHOHOB U TPAHCIOPTHBIX MAaruCTpaleid, YTO MO3BOJISET IOJy4aTh 3alHCH C OYCHb
nu3kuM yposHeM tryma (0.01uTon). Hudposas marauToBapuanonnas cranius «Ksapu-3EM» ycraHOBIIEHa B Ba-
PHAIMOHHOM MaBWJIbOHE, U3TOTOBJICHHOM M3 HEMarHUTHBIX MarepuanoB. s Hee ObuT pazpabortan uuppoBoii pe-
rucTparop Ha ocHoBe 16-0mtHOro kouTpoimiepa PIC24HJ128GPPerucrpanus Tpex KOMIOHSHT MAarHUTHOTO OISt
U TEMIIEPATYPHI MPOU3BOAMTCS ¢ yacToToi 5 't Ha MMC/SD-paeni-kapry emkocTbio 2 I'6, KaXkias 3amuch sBiseT-
Csl Pe3yJIbTAaTOM yCpeAHEHHs necsiti 3amepoB. [lonHoe notpebnenue cuctemMbl okono 4 Br. Ha craniuu ncnons3yror-
Csl TTACCHBHAsS CHCTEMa TEPMOCTA0HIN3ALMU U IHEPTOCUCTEMA Ha OCHOBE COJIHEYHBIX OaTapeil 1 BEeTporeHepaTopa.

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 Baygaza° 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 recorderdabsn 16 bit
controller PIC24HJ128GP have been designed by Rablatboratory 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 cayaeiach record is the result of 10 measuremersaging.
Power consumption of the whole system is about #swaperating temperature range of recorder is.-480° C,
one for block amplifiers is —10...+50° C. Passivetaysof thermal stabilization and solar and wind pogystems
are used at station.

OIIEHKA ITAPAMETPOB BHEIITHE NOHOC®EPHI
1O JAHHBIM PAJIAPA HEKOI'EPEHTHOI'O PACCESIHUSA U I13C,
TMOJYYEHHOT'O CUCTEMOM GPS

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

HucTuTyT comueuno-3emuoin pusuku CO PAH, Upkyrtck, 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 paborte uccnenyroTcs Bapualuii mapaMeTpoB BHELIHEH HOHOC(EPHI MyTeM COBMECTHOTO aHaiu3a AaHHbIX Mp-
KyTCKOTO pajapa HEKOTEPEHTHOTO PACCESIHUS U MTOJTHOTO 31eKTpoHHOTr0 cofepxkanus ([IDC), moMydeHHOTO MpUeM-
HUKAMH HAaBHTAIIMOHHOW CITyTHHKOBOW cucteMbl GPS.B kadecTBe aHaIMTHYECKOTO OIMCAHUS HCIOJB3YETCS MO-
TUGHUIMPOBaHHAST MOAEIL IMPOCTOTO CJIO0s, B KOTOPOH YYTEHbI TUHAMHYCCKHE MPOIECCHI, CBSI3aHHBIC C HEHTpab-
HBIM BETPOM, a TAK)KE MapaMeTPhl MEPEXOAHON 00JaCTH MEXIy aTOMapHBIM KHCIOPOIOM M mpoToHocdepoii. Ha
OCHOBE JIAaHHOW MOZE/IM IPOBEACHA OLEHKA BKJIaga IMOJHOTO 3JICKTPOHHOTO COAEPIKaHUSA MPOTOHOChEps B 0OImee
I13C GPS,a takxe HCClien0BaHa AMHAMUKA TPAHMIIBI IEPEX0aa O'/H". Tloka3zaHo, 9TO OTHOCHTEIbHBIH BKJIAI LIa3-
Mochepsr B obriee ITIC moxer cocrarisith 6osiee 30 %u NODKSH YIUTHIBATHCS MpH aHanu3e Bapuarwmii [I19C GPS.

The investigation of the top side ionosphere patarady the data of the Irkutsk incoherent scatteradar and
Total Electron Content (TEC) have been done inwuosk. TEC is obtained by the Global Positioningsteyn re-
ceiver. The modificated model of simple layer igdigor analytical description. This model takescatt of dy-
namic process which connect up neutral winds and charactesigifcthe transition zone between atomic oxygen
and protonosphere. On the basis of this modelcdhéribution of the protonosphere TEC in the gen@g&C) GPS
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has been estimated. And the dynamic of the tramsiioundary OH" 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.

NCCJIEJJOBAHUE BAPUAIIMI TIAPAMETPOB HOHOC®EPHOTI'O CJIOS F2
HA OCHOBE JAHHBIX 75JIETHEI'O MOHUTOPHHT A
HA TOMCKOM HOHOC®EPHOM CTAHIIUU

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

ToMckuil rocynapcTBeHHbIN yHUBepcHTeT, 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 paGoTHl SBISETCS MOATBEPKACHUE Ha psje NaHHbIX Tomckoi moHochepHoi cranmuu (THUC), BKimo-
YajolleM IOJHBIX mecTh 11-IeTHHX LUKIOB COJHEYHOH aKTHBHOCTH, OCHOBHBIX 3aKOHOMEPHOCTEH NONTONepHO-
HBIX BapHalMi MMapamMeTpoB CPEJHEIIMPOTHON HMOHOC]EpPHI, MOATBEPKACHHE 3aBUCUMOCTH JICKTPOHHOIN KOHIEH-
Tpauun obnactu F2 monocdeps! ot conHeuHoi aktuBHOCTH (CA) u pacuer K03()(HULHEHTOB KPOCCKOPPEISILUK H
perpeccuu.

B pesynbraTte ananmsa naHHbIX Tomckoi noHocdeproii cranuuu 3a nepuoxn ¢ 1936mno 2010r. nmomyueHs! cie-
JYIOIINE PE3yJIbTATHI:

1. Iloxa3aHO, 4TO B Ka4eCTBE OCHOBHOI XapaKTEPHUCTUKH IIPH INPEICTABICHUH NAHHBIX B MHPOBYIO 0a3y maH-
HBIX MOT'YT HCIIOJIb30BaThCS CPEIHEMECYHbIEe 3HAYCHHS KPUTHYECKUX YaCTOT.

2. YCTaHOBIEHO C HCIIOJIb30BaHHEM KPOCCKOPPEILILIMOHHOIO aHAIN3a 3ara3blBaHHE PEaKy HOHOC(HEpHl Ha COJl-
HEYHYIO aKTUBHOCTH C 3aJIEPIKKOM B Tpoe CyTOK, Koddduiment koppessiiun mexay foF2 u W pasen 0.73.B nepsom
MPUOJIMKCHAH PETPECCHSI XOPOIIIO OKMCHIBACTCS apaboIIoi, HEMMHEHHOCTh COXpaHseTcs 10 3Hauenuit W=50-75.

The aim is to confirm the data on the number of $kmonospheric station (TIS), which includes a &i{ 11-
year cycles of solar activity, the basic laws aidderm variations in the parameters of mid-latudnosphere,
confirmation of the dependence of the electron iemd the ionosphere F2 region of the solar atfiySA) and
calculating the crosscorrelation and regression.

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

1. It is shown that the main characteristic of presgnthe data in the global database could be usmtthiy
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 betweigh2 andW is equal to 0.73. In a first approximation, regies is well
described by a parabola, linearity is preservetbu@lues ofW=50-75.

HABJIOJEHUSA YMEPEHHO HOHOC®EPHOM BYPU 20-215THBAPSI 2010r.
HA XAPBKOBCKOM PAJJAPE HEKOT'EPEHTHOT'O PACCESAHUA

N.®. lomuun, C.B. XaputoHona, JI.M. YepHorop

Wucruryt nonocdepst HAH u MOH Vkpaunsl, XapbkoB, YKkpanHa
iion@kpi.kharkov.ua

OBSERVATION OF THE MODERATE IONOSPHERIC STORM WITH KHARKIV INCOHER ENT
SCATTER RADAR ON 20-21 JANUARY 2010

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

IIpuBeneHBI pe3ynbTaThl aHaIH3a BapUalMid MapaMETPOB 'EOKOCMHUYCCKOW IIa3MbI B TIEPUO]] BECbMa YMEPEH-
HoW MarHuTHOU Oypu 20—21suBaps 2010r. HabnroneHust TPOBOAMIIICE ¢ IIOMOIIBIO pajapa HEKOIEPEHTHOTO pac-
cesiHus B XapbkoBe. MarHuTtHasi Oypsi COIPOBOKAAIach MOHOC(HEPHBIM BO3MYIIICHUEM C OTPHIATEIbHON (Da3oil.
HatieHsl KOMTUYECTBEHHBIC TIOKA3aTE HOHOC(HEPHBIX BO3MyIIeHHH. Ha OCHOBE KOHIICHTPALIMU JIEKTPOHOB, TEM-

HepaTypbl AIEKTPOHOB U MOHOB, a TaKXkKe CKOPOCTH JBUKEHUS IJIa3Mbl IPOBEAECHO MOAEIMPOBAHUE IPOLIECCOB, CO-
IYTCTBOBAaBIINX MarHUTHOI Oype.
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HpeZ[CTaBJ'IGHLI PE3YJAbTAaThl CPABHUTCIBHOI'O aHaJin3a ImapaMeTpoB L[aHHOﬁ 6ypI/I C mapamMeTpamMu 0oJlee CHUIIb-
HBIX TCOMarHuTHBIX 6ypl>, KOTOPLBIC OTIMYAKOTCA MO0 UHTCHCUBHOCTU U XapPAKTEPY MPOXOKACHUSA.

Analysis results of variations of ionospheric plasparameters for the highly moderate magnetic storanu-
ary 20-21, 2010 are presented. The observations penformed out by the Kharkiv incoherent scataetar. The
magnetic storm was accompanied by ionosphere siitimnegative phase. Numerical indices of ionospter-
turbations are received. The modeling of processbigh had accompanied to magnetic storm, is chwig on the
base of the electron density, the temperatureeatrens and ions and also the velocity of plasmuaimgo

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

NOHOC®EPHBIE TPOLECCHI B TEYHEHME 3UMHEI'O COJTHHECTOSIHUA 2010r.:
PE3YJIbTATBI HABJIIOJJEHUU HA XAPBKOBCKOM PAJAPE HEKOI'EPEHTHOI'O PACCESAHUA

N.®. lomuun, M.B. JIsmenko, C.B. Xaputonona, JI.®. YUepHorop

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

IONOSPHERIC PROCESSES DURING THE 2010WINTER SOLSTICE:
OBSERVATIONAL RESULTS WITH KHARKIV INCOHERENT SCATT ER RADAR

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

IpencraBieHbl pe3yabTaThl UCCICAOBAHUS BAaPHAIIMA OCHOBHBIX MapaMeTPOB F€OKOCMHUYECKOU Iuia3mbl (KOH-
LEHTPAIMU 3JIEKTPOHOB, TEMIIEPATYPhI JIEKTPOHOB M MOHOB) B mepuo/| 3uMHero conuiectosiaus 2010r. Ha ¢ase
pocTa COTHEYHO# aKTHBHOCTH IO JaHHBIM XapbKOBCKOTO pagapa HEKOTEPEHTHOTO paccestHust. BoIsBIIeHBI 0COOCH-
HOCTH TIOBEJICHUS TAPAMETPOB FTEOKOCMHUUECKOH TIa3MBbl B YKA3aHHBIN MEPUO/I.

BBITIOTHEHBI TEOPETHYECKUE PACUCTHI TMApaMETPOB (PU3MUYECKUX MPOIECCOB B HOHOC(HEpPEe B TEPHOM 3UMHETO
coJHIecTosIHUsL. [Ipe/ICTaBIeHbl pe3yabTaThl CPABHUTEILHOIO aHAIN3a BAPHAIMN MAPaMETPOB T€OKOCMOCA B 3UM-
Huil epron Ha (azax pocra 2310 u 2410 [UKIOB COTHEYHON aKTHBHOCTH.

The research results of variations of primary gaospplasma parameters (electron density, elecindnian
temperature) during the winter solstice 2010 onmdase phase of solar activity are presented anedbas the
Kharkiv incoherent scatter radar data. The behal/jpeculiarities of geospace plasma parameterserappointed
period are revealed.

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

CYBABPOPAJILHBIE YHY-BOJHBI B CEKTOPE HOHOC®EPHOM BYPH:
CBOWCTBA ¥ BO3MOKHOE BJIUSTHUE HA HOHOC®EPY

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

HucTuTyT comueuno-3emuoin pusmku CO PAH, Upkyrtck, Poccust
max_chel@list.ru

SUBAURORAL VLF WAVES IN THE IONOSPHERIC STORM SECTO R:
PROPERTIES AND POSSIBLE IMPACT ON THE IONOSPHERE

M.A. Chelpanov, N.A. Zolotukhina
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

ITo manubM cTaHIMit 210170 T€OMAarHUTHOTO MEpPHINAHA HCCIIeJOBaHA IPOCTPAHCTBEHHO-BPEMEHHAS BOJIIOIINS
ITOJIS1 BBICOKOIIMPOTHBIX reOMarHuTHbIX YHY-koebanuii B X01e MarHUTHBIX CyrnepOyps B Hos0pe 2004 r. Pac-
CMOTpPEHBI sIBJICHHUS ¢ neproaaMu 6ombine 120 ¢, rmaBHBIM 00pa3oM KBa3MMOHOXPOMATHYCCKHE KOJCOAHUS Haria-
3oHa Pc5 (150-600c). B aHaiu3upyeMbIX COOBITHAX OHH BO3HHMKAJIM IPH B3aUMOJEHCTBUH MAarHUTOCQEPH! C pa3-
pBIBaMH ¥ BEICOKOCKOPOCTHBIMHU O0JAaCTSAMH COJHEYHOTrO BeTpa. Bpems npuxona renuocdepHbIX HEOJHOPOAHOCTEH
K Marautocdepe 3eMiM onpenessuioch 1o JaHHeIM kocMudeckux annapatoB ACE u WIND u yroussiiocs no BHe-
3anHbpIM uMIyabcam (Sl) u BHezamHbiM Hayanam Oypb (SSC).YcraHOBIEHBI MPOCTPAHCTBEHHO-BPEMEHHBIC COOT-
HOUICHUsS MEXIy xapakrepuctukamu YHU-BoJiH, aBpOpalbHBIX 3JIEKTPOHKETOB U HOHOC(HEPHBIX BO3MYILCHHH,
HaOJII0JABIIMXCSl OJJHOBPEMEHHO Ha PacIioIOXKEHHBIX OJIM3KO MarHUTOC(EPHBIX U HOHOC(HEPHBIX CTAHIIHUSX.
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The spatial-temporal evolution of the field of hilgititude geomagnetic ULF-oscillations during Nowmn
2004 magnetic superstorms is investigated. Wezetiliata from the 210 geomagnetic meridian chawbsérvato-
ries. Phenomena with periods of more than 120 s camsidered. The main attention is given to quasi-
monochromatic oscillations in the Pc5 range (150-60 In the analyzed events they occurred dutiegititerac-
tion of the magnetosphere with shocks and a higledmlomain of solar wind. Time of arrival of hepbsric ir-
regularities to the Earth's magnetosphere are rdeted from the ACE and WIND spacecraft data andemted
using a sudden impulse (SI) and storm sudden coweneents (SSC). Space-time relations are evaluatedebn
the characteristics of ULF waves, auroral electsognd ionospheric disturbances simultaneouslyrobdeat the
closely spaced magnetospheric and ionospheriostati

BJIUAHUE MATHUTHBIX BYPb HA PACITPOCTPAHEHUE
KOPOTKHUX PATMOBOJIH

B.B. Uyes, B.A. UBanoBa, U.I'. Bpeinbko, U.H. Ilognenbcxmii

HuctutyT comneuno-3emuoin gusuku CO PAH, Upkytck, Poccust
moshkova@iszf.irk.ru

INFLUENCE OF MAGNETIC STORMS ON PROPAGATION OF HIGH -FREQUENCY RADIO WAVES
V.V. Chuyey, V.A. Ilvanova, I.G. Brynko, I.N. Poddelsky
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

HccnenoBaHue OKOJI03€MHOTO KOCMHYECKOI'O MPOCTPAHCTBA B MOCIEIHHE AECATHICTUS HPEICTABISIET OTPOM-
HBII HAYYHBIA U MPaKTHYeCKUil nHTepec. Hauamo kocMu4ecKoil 3pbl AAI0 TOMYOK PA3BUTHIO CITYTHUKOBBIX CHCTEM,
CHCTEM CBSI3U, IMHJIOTHPYEMbIX KOCMHUUYECKHX allapaToB, 3JEKTPOHHbIE KOMIIOHEHThI KOTOPBIX MOABEP)KEHbI BO3-
JICUCTBHIO MarHUTHBIX Oypb. PaboTa KOCMHUYECKHX CHCTEM 3aBHCHUT OT COCTOSHHS CPEJIbl, U 3TO COCTOSIHUE HEO0OXO-
MO NpOrHO3upoBaTh. C MOMOIIBIO PaJMO30HMPOBAHNS B KOPOTKOBOJIHOBOM JIMAlla30He MOXKHO IPOBOIHUThH Ha-
3eMHBIE UCCIIEIOBAHMS COCTOSIHUS HOHOC(HEPH! 3eMITH BO BpEMsI MAarHUTHBIX OYPb.

B pabore ucciienyroTesl BapHaliil MaKCUMaJIbHBIX HA0II0JaeMBIX YaCTOT, 3apETHCTPUPOBAHHBIX HA Tpaccax Ha-
KJIOHHOTO 30HIupoBanus Maragan—Topbl 1 Hoprisck—Topsl BO BpeMsi IByX MarHUTHBIX Oypb 24 centsiops 2006r.
u 13mapra 2007t. [IpoBoanTCst CpaBHEHHE CO CIIOKOMHBIMU T€OMarHUTHBIMH yCIIOBUSIMU. BBIABIISIIOTCS 0COOEHHO-
CTH BapHalliii KPUTHYECKUX YacTOT F2-00macti noHochepsl BIOIb HCCIACAYEMBIX TPACC BO BPEMsi TaHHBIX OYpb.

Studying of near-Earth space during last decadiessofreat scientific and practical interest. Spaebegin-
ning stimulated the development of satellite systetommunication systems, manned spacecrafts, vefgcihronic
components are influenced by geomagnetic stormsra@ipn of space systems depends on environmenditizon
It is necessary to predict this condition. Usingthfrequency radiosounding it is possible to cautyground inves-
tigations of Earth ionospheric condition during gegnetic storms.

In this work we study variations of maximum obserfiequencies recorded over oblique-incidence simgnplaths
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 frepcies varia-
tions over both investigated paths during thesenetig storms are revealed.

BO3BYXJAEHUE MATHUTOC®EPHOI'O MI'I-PE3OHATOPA
HEYCTOMYMBOCTHIO KEJIbBUHA-TEJILMI'OJIBIIA HA MATHUTOIIAY3E

B.A. Maz3yp, JLLA. Yyiiko

HuctutyT comneuno-3emuoin gusuku CO PAH, Upkytck, Poccust
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 oIHOMEPHO-HEOAHOPOIHOM MOAETH MarHUTOC(EPHI M MpUJIeTaloniel K Hell 00JaCTH COJTHEYHOTO BET-
pa aHATMTUYIECKH HCCienoBaHa HeycToHunBOCTh KenmbBuHa—I enbmronbia. [lokaszaHo, 4To Hamu4ue B MarHuToche-
pe MI'JI-pe3onaropa (00yCIOBICHHOE €€ HEOMHOPOIHOCTBIO M CKAYKOM TIapaMeTpPOB CPEe/Bl Ha MarHUTOIAy3e) pe-

aroImMM 00pa3oM CKa3bIBaeTCs Ha CBOMCTBAaX HEYCTOWYMBOCTH. KoyiebaHMs cHCcTeMBbI 00pa3yloT TUCKPETHBIA Ha-
00p cobcTBeHHBIX MOA. [1oTydeHBI aHATUTHYCCKIE BRIPAXKCHHUS IS YACTOTHl U MHKPEMEHTa HEYCTONYMBOCTH KaX-
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JIOW MOABI M JUIst (PYHKIMH, ONMCHIBAIOIINX €€ IPOCTPAHCTBEHHYIO CTPYKTYpY. Bce 3Tn BeJIMUMHBI Kak OT ImapaMer-
[N

pa 3aBUCAT OT (QN = kTVW — AOIJICPOBCKOI'0 CABUTI'a YaCTOTHI. Kaxcz{as{ MOJa UMCCT IO NapaMeTpy Wy HIDKHUHK 110-
por HeyCTOﬁ‘II/IBOCTH nu OCTpLIﬁ MAaKCUMYM HMHKPEMCHTA Ha COOCTBEHHON 4acToTe MaFHI/ITOC(l)epHOI‘O pe3oHaropa.

PaCCMOTpeHLI TpU Clry4as: O,HHOPOZ[HLIi;I BETEP, BETCP, B KOTOPOM CKOPOCTH 3BYKa IPpH YAAJICHUU OT MarHUTOIIAay3bl
pacTeT, U BETCP, B KOTOPOM OHA MaaacT.

Kelvin-Helmholtz instability is analytically invagated in the frames of model of one-dimensionadhomoge-
neous magnetosphere and adjacent area of solar Riedence of magnetospheric MHD-resonator (forineh-
homogeneity of magnetosphere and the jump of plgsanameters on the magnetopause) is shown to hage |
effect on the instability properties. The systeratiewn to have discrete set of eigenmodes. Anadygpressions for
frequency and increment of each mode arle[obta'med,re functions that determine spatial structfitbe modes.

All these values depend on parametey =k.V,, — the Doppler shift. Each mode has lower instgbtlreshold
depending on parametefy, and a sharp peak of the increment on the eigemdrezy of the magnetospheric resona-

tor. Three cases are considered — uniform solad,vealar wind with sound speed increasing withagise from the
magnetopause, and solar wind with decreasing sspeed.

HOCJTEAOBATEJBHOCTDb OCHOBHbBIX TPOLHECCOB CYBBYPHU
B XOJE CYIIEPBYPH 29.10.2003.

A.A. llleiidaep, M.B. Toaouxko, B.M. Mumnn

Wueruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
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, Iy Russia

Pabota noceseHa yHUKaJIbHOMY N0 YPOBHIO BO3MYIEHHOCTH coOBITHIO — cynepOype 29 oktsaopst 2003r. ¢
UHIEKCOM A Ema>4000HTa. B xoxe 31010 cOObITHS AaTYNKH MHOTUX NMPUOOPOB Ha CITyTHHKAX BBILLIN U3 CTPOA,
MOATOMY CKOJIbKO-HHOY/Ib IIOJIHOE OIMCAHWE HAa3BaHHOW cynepOypu OTCYTCTBYET B JUTeparype. B cBsizu ¢ 3TuM MbI
HCIIONIb30BAIN TeXHUKY MHBepcuu Marautorpamm (TUM), cozgannyio B UC3®. C marom 1-5MuH GbLT BBIYHCIICH
Ha0Op OCHOBHBIX NAPAMETPOB MIOOATBHBIX AJIEKTPOJMHAMUYECKUX MIPOLIECCOB B CUCTEME HOHOC(hepa—MarHurochepa
U BBIMIOJHEHO MOJYKOJIMYSCTBEHHOE OMMCAHNE Pa3BUTHS 3THX mporeccoB B maTepBaie 4—9 UT 29.10.2003. ITo-
Jy4EHHbIEC PE3yJIbTaThl COMIOCTABJICHBI C 0KUAAEMBIMH TI0 CYIIECTBYIOIMIEH TEOPHH MAarHUTOC(EPHBIX OYPb.

This work is dedicated to the disturbance evenipesstorm October 29, 2003 with a unique high leféhdex
AEa>4000 nT. During this event, sensors of many imstats on satellites were out of order. Therefonsoae
or less complete description of the named supearstorabsent in the literature. In this regard, wedithe the mag-
netogram inversion technique, MIT method that wasied in ISTP. With the steps 1-5 minutes, theokbisic
parameters of the global electrodynamic processdabd ionosphere-magnetosphere was calculated a®ing
guantitative description of these processes inrttegval 4-9 UT, 29.10.2003 was performed. Theltediave been
compared with those expected in the current thebrygagnetospheric storms.

JTAHAMUKA MATHUTHOT O TOTOKA JOJEN XBOCTA MATHUTOC®EPBI 3EMJIN
B XOJE CYNHEPBYPH 29.10.2003.

A.A. llleiidaep, M.B. Tonouko, B.M. Mumun
HucTuTyT comueuno-3emuoi pusmkn CO PAH, Upkyrtck, 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, Iy Russia
Mar"uTHBIIA TOTOK I[OJ'ICI7[ XBOCTa OIMNPCACIIACT 3HAYCHUC ITOTOKA 3HeKTpOMaFHHTHOfI OHCPIruu, MOCTyNnarouero B
reoMarautocepy M3 COITHEYHOro BeTpa. Bompoc o nmuHeitHOM min HenmrHeiHOM pocte W mpu yBeIMYeHUH aKTHB-

HOTO BJICKTPUYECKOTO TOJISI COTHEYHOTO BeTpa En, akTHBHO 00Cy)KmaeTcst B MTeparype, HO ToKa He perred. Hampu-
mep, 1o xanHbe LlyxTimoi u ap. (2009)W yeemmunBaetcs muneiino xa ~6010° B6 ¢ pocroM Ep, Ha kaxmbie 5 MB/M,
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Torma kak cormacuo Jlonern (2009)86musu yposus 1010° B6 nactymaer Hachimenue .

B craresx, ony6nukoBaHHbIX B mocineanue 10 set, onucaunsl 6ypu B nuanazone E,<5 mMB/M. B otiamuune ot
3TOrO MbI HCHOJIB30BaIK JaHHbIe Mo cynepboype 29.10.2003. ¢ makcumasbHbIM 3HaueHHeM Ep,>10 MB/M. Ananus
BBITIIOJIHEH Ha ocHoBe Metoxa THM, cozgannoro B MC3®d, koTopblii mo3BossieT onpeneiirs 3Hadenus Y Ha ocHoBe
KapT MPOJOJIBHBIX TOKOB, MOJIy4aeMbIX ¢ maroM ~1 MuH 1 norpemnoctsio nopsaka 10 %.Hamm nannsie noarsep-
JIAIOT HaChIeHHe Ha yposre W21.2510° B6 npu Ep>5 MB/M.

The tail lobes magnetic flu¥ determines variations of the electromagnetic gnéitx entering into the Earth’s
magnetosphere from the solar wind. However, thezecantradictions in literature on linear or noen¥ growth
with an increasing of the solar wind active elecfield E. For example, Shukhtina et al. (2005) had foutidesar
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 220038 su-
perstorm data witlt ,,>10 mV/m. The analysis is performed on the basis8lidf method that is created in the ISTP
and allows determining th# values by using the maps of the field-aligned ents with the steps 1 minute and
errors ~10 %. Our data support the saturatidizt.2510° Wb andE,,=5 mV/m.

BAPUAIIMU HEMTPAJIBHOI'O BETPA B CPE/IHUX HIUPOTAX HA BBICOTAX F2-CJ10sA
MOHOC®EPBHI B IEPNO/J HU3KOU COJTHEYHOU 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 MIDD LE LATITUDES DURING
LOW SOLAR ACTIVITY

A.A. Shcherbakoy, A.V. Medvedev, D.S. Kushnarev
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B wuccienoBanusx QyHmaMeHTaIbHBIX MpoOieM (QHU3MKU HOHOC(hEPHl BCeraa OOJNbINOC BHHUMAHHE YACSIOCH
JTAHHBIM HAOJIOJICHUN B TICPUOJIbI HU3KOW COTHECUHOW aKTUBHOCTH. [IJTUTEIFHOE «CIOKOHHOE» COCTOSIHHE HOHOC(he-
PBI AaeT BO3MOYKHOCTD YTOUYHUTH CYIIECTBYIOIIHNE MPEACTABICHNS O PETYISPHBIX CYTOYHBIX U CE30HHBIX BapHAIHIX
(honoBoro HeltpanpHOro Betpa. Ilepron 2008—2009r. ¢ 3T0# TOYKH 3peHHsI CTa YHHUKAJIbHBIM B HCTOPHH arllia-
paTHBIX HAOIIOACHMHA, MHTEPBAI KpaliHe HU3KON akTuBHOCTH COJHIIA OXBATHJI BCe CE30HBI rona. [IpoBeacHHbIE B
STOT HEPHUOJ CEPHH UINTEIBHBIX HEMPEPBHIBHBIX M3MepeHnid Ha MpKyTcKoM pagape HEeKOTEpEeHTHOTO PAaCCESHHUS
(UPHP) mo3BOMIM HaM IOJYYHUTh DKCIIEPUMEHTAIBHbIE JaHHBIE O 3aKOHOMEPHOCTSAX IOBEACHHS MOHOCHEPHBIX
MapaMeTpoB C BBICOKOM CTATHCTHYECKOM 10CTOBEPHOCTHIO.

B noknane npencTaBicHO MCCIIEOBAHUE JJIMHHBIX HEMPEPBIBHBIX PSAAOB JAHHBIX 110 CKOPOCTSIM JApeiida noHu-
3UPOBAHHOM KOMIIOHEHTHI IUIa3Mbl BAOJb Jy4ya 3pEHUs pajapa, NpUBEIeHbl pacyeThl CKOPOCTEH HEUTPaAIIbHOTO Me-
PUIMOHATIBHOTO BETpa, a TaKke CKopocTd amOunonspHod maupdy3un Ha BeicoTax F2-crmos. [Ipoanammsuposana
CpelHeCyTOYHas AMHAMHKA [0 ce30HaM roja. [IpoBeeHO comocTaBieHHUE C pe3ysibTaTaMu, MOJYUYEHHBIMH Ha IpYy-
TUX CPEIHEIIMPOTHBIX YCTAHOBKaX HEKOT€PEHTHOI'O PACCEsiHUSI, & TAKXKe C pe3yJibTaTaMi MOJECIUPOBAHMUS.

In studies of the fundamental problems of the iphese physics has always paid much attention toliserva-
tional data during the low solar activity. Long feftl state of the ionosphere makes it possible ¢oenaccurately
assess the current views on the regular daily aadanal variations of the background neutral witetiod 2008—
2009, from this point of view, was unique in thetbry of hardware observations, the extremely lolarsactivity
interval covered all seasons. Conducted during gibisod series of long continuous measurementheatrkutsk
Incoherent Scatter Radar (IRNR), allowed us to iabéxperimental data concerning the behavior obsmteric
parameters with high statistical certainty. Thhg, teport presents a study of long continuous selata of ionized
component drift velocities along the radar linesigiht, given the calculations of the neutral mendi wind velocities,
as well as the rate of ambipolar diffusion on teehts of F2 layer, obtained by IRNR at low soletivity period at
2008-2009. Analyzed the average dynamics in esatoreof year. A comparison with results obtainedtiver mid-
latitude incoherent scatter facilities, as wellhéth the simulation results, is shown.
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PE3YVJIbTATBI MOHUTOPUHT A TEOMATHUTHBIX MUKPOITYJIbCAITUI
3A IIEPUO/J 1997-2011Tr.

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 MyJbCAIMH TPEICTABISIIOT COOOH KOPOTKOICPHOAHBIC KOJIeOAHHMsI T€OMArHUTHOTO TOJS U Xa-
PAKTEPU3YIOTCS KBa3UIEPHOAMYCCKON CTPYKTYPOI, 3aHMMAasi AWANa30H 4acTOT OT THICAYHBIX JOJICH Treplia 10 He-
CKOJIBKUX Tepll. B paboTe paccMaTpHUBarOTCS MUKPOITYJIbCAIIMA T€OMarHUTHOTO 1ol TuoB Pcl—Pc53apeructpu-
poBanHbie B Tomcke B iepuoa ¢ 1997mo 2011r. B peskuMe HENPEPHIBHOIO MOHUTOPHHTA. C IIOMOIIBIO CIIEKTPaJIhb-
HOW 00pabOTKM OBUIM MONTyYeHBI KOJIeOaHWs, U3 KOTOPHIX BBIBIUINCH YCTONUMBBIE MHUKPOITYJIECAIIMA 3a1aHHBIX
TUnoB. M3 4acTOTHI MOSBICHUS MHUKPOITYJIbCALUNA OMPEAEIICHO BO3/IEUCTBUE COJIHEYHON aKTUBHOCTH, BPEMEHH CY-
TOK ¥ C€30Ha T0/1a Ha MUKPOIYJIbCALIIH.

Geomagnetic pulsations represent short-perioduiitins of a geomagnetic field and are characi@fizequa-
siperiodic structure, occupying a range of freqiesnérom thousand shares of hertz to several Herteeork mi-
cropulsations of a geomagnetic field of types Pcb-fixed in the city of Tomsk from 1997 for 2011 a mode of
continuous monitoring are considered. By meangetsal processing fluctuations from which steadgrapulsa-
tions of the set types came to light have beenivedeFrom frequency of occurrence of micropulsadibave de-
fined influence of solar activity, time of days amdeason of year on a micropulsation.
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